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separated magnetic iron ore, containing about 2 per cent, displays, are again present, this time with a novelty in the 
of impurity, lias recently been worked in the Siemens shape of a large single-front marine boiler—one of eig it 
rotary furnace, at the works of the Landore Siemens Steel being made for the Royal Mail steamship Moselle—wlnci 
Company, with the following results After a few trial is fitted up inside as a miniature boudoir and lighted with 
charges, to ascertain the best mixture and most suitable incandescent lamps supplied 'with electricity fiom ba - 
temperature for working this material in the rotator, it teries. This boiler has two mild steel l oxs patent cor- 
appeared that a charge of 25 cwt. of magnetic iron sand, rugated furnace flues 3ft. 7£in. diameter, the corrugations 
mixed with 6 cwt. of small coal, or charcoal, gave the best being rolled at one heat m i oxs corrugating null. The 
results. The whole time required for the operation, from end plates are each in three pieces fin. thick, and flanged 
first charging the furnace to withdrawal of the rough round the outside to a depth of 8jin.,for the attachment 
puddled balls, was on an average 3 hours 45 minutes, to shell_ plates. The holes in the bottom front plates, 
The yield in the case of the small coal charges, was into which the corrugated flues are fitted, are flanged to a 
about 18 cwt. of rough balls; in the case of charcoal depth of 3|in. Reversed flanged plates with short return 
charges somewhat less, or about 16 cwt. The difference in tubes, are attached to the back end of the flues. A second 
weight may probably to some extent be accounted for by plate flanged all round forms the. back of the fire-box or 
the impurities in the coal, and less perfect decomposition, combustion chamber, and this is. curved to meet. the 
as compared with the charges made with charcoal. The top flange of tube plate, thus avoiding a seam of rivets 
finished charges usually came out in the form of six or in the crown of the combustion chamber, and by its 
seven balls, some of them weighing over 3 cwt. They form offering greater resistance to collapsing. The 
were mostly at once thrown, whilst red-hot, into the shell is made of mild steel plates -ffin. thick, m three 
Siemen3-Martin steel furnaces, and used for making mild rings, each of three plates. The whole of the material is 
steel for which purpose they were found to be very suit- Leeds Forge “ Special ” mild steel, and the workmanship is 
able’and o-ave excellent results. One of the balls, how- excellent throughout. Fox’s patent corrugated flues are 
ever fronoa charge made with coal, was roughly hammered shown in great variety of form, but are so well known and 
into’a billet, which on analysis gave:—Metallic iron, so widely used as to need no further comment. As an in - 
96-95; slag, 3-04; phosphorus, -002; sulphur, '03; car- stance of their comparative safety when overheated from 
bonac’eous Inatter, '17 ; manganese, trace. Probably the shortness of water, a furnace cut from one of the boilers of 
small quantity of phosphorus and sulphur contained in the Assyrian Monarch is exhibited. In this case the fur- 
this sample was combined with the slag, and would nace became red hot and gradually came down in two 
be c-ot rid of by reworking the billet in the usual manner, pockets, drawing out the corrugations until the plate was 
One of the billets from a charge made with charcoal was straight. It then quietly tore open and relieved the boiler 
afterwards reheated, and simply rolled into a finished bar, without injury to anyone. A case of samples of Leeds 
without piling and reheating again as usually done. The Forge “ Special” mild steel for boilers and “ Special” steel 
bar thus obtained was of very fine quality of iron. Upon for furnaces is interesting. These plates have been care
testing, the tensile strain was found to be 21'5 tons per fully tested, and show a resistance of about 24 tons per 
square inch, with 23 per cent, of elongation. square inch for the last-named quality, with ail elongation

From these statistics it would appear that when working of from Sin. to 3|in. in a length of 10in. There are six 
upon pure magnetic iron sand, each of Dr. Siemen’s samples cut from the welded portion of six different fur
rotary furnaces would produce six charges daily, with a naces, three having been welded by Fox’s machine heated 
produce of five tons per day of rough puddled bars, or say by ordinary coal gas, and three in the usual way in a coke 
about thirty tons per week of shingled blooms. The fuel fire ; the former on being tested were found to have a 
used in the gas generator for heating the furnace comes to resistance within 6 per cent, of that of the original plate, 
as nearly as possible one ton of coal per ton of puddled while in the latter the strength was only 35 per cent, 
balls made ; and the wages, when working the rotators in Messrs. John Fowler and Co., of Leeds, show samples 
pairs, with proper mechanical elevators for charging, would of Greig’s patent portable railway, which is extensively 
be about six shillings per ton of rough puddled balls pro- used both.in this country and abroad for a great variety of 
duced. It seems probable, from these experiments, that purposes in which a permanent way would be inadmis- 
the manufacture of fine qualities of iron and steel will sible. In this railway the rails are rigidly secured to 
before long be carried out on a large scale in the Siemens metallic sleepers, the jointing being effected by steel chairs 
rotator, and that pure magnetic iron sand will considerably rivetted to the sleepers and by clutch bolts of peculiar 
assist in its economical production. The reduction of form, so avoiding the drilling and punching of the rails 
magnetic oxide of iron to metallic iron is accomplished and the use of loose fish-plates and bolts.. In this way 
more easily, and at a lower temperature than sesquioxide accuracy of gauge is ensured at all points without adjust- 
of iron. Owing also to the fact of the magnetic oxide ment, and this accuracy is maintained so long as the line 
containing less oxygen than the sesquioxide, it requires remains in use, while great facilities are afforded for expe- 
less coal or charcoal in the process of reduction to metallic ditiously laying the line without having to rely on skilled 
ir011t labour. The system may be advantageously applied for

clearing hay in irrigated meadows, thus preventing the 
destructive action of the wheels of heavily-loaded carts, 
and it is extensively used by planters in cotton and sugar 
plantations, in diamond fields, and in mining districts and 
collieries, where its portability and easy adaptation to every 
description of traffic has been much appreciated. Special 
wagons have been designed for use with this rail way, for con
veying sugar-cane, Indian wheat, cotton, and other similar 
crops, to the mill; and various forms of these are exhibited. 
Some of the wagons are almost entirely composed of iron 
and steel, combining lightness and strength, and these may 
be used for carrying materials which are destructive to 
timber. There is also a portable turntable, 3ft. 6in. dia
meter, and a narrow-gauge second-class passenger car, 
to carry ten persons, on four wheels, with a driver’s plat
form at each end, which is intended for the use of colonists, 
planters, and employers, for providing easy means of 
communication between villages and outlying stations in 
a colony, or for facilitating the carrying on of industrial 
operations.

Messrs. W. B. Dick and Co., of Leadenhall-street, ex-

THE PRODUCTION OF IRON BY THE SIEMENS 
DIRECT PROCESS FROM MAGNETIC IRON 
SAND.

The production of wrought iron and steel from ore direct, 
without the intervention of the blast furnace, is a subject 
constantly occupying the attention of many metallurgists. 
In the blast furnace two operations are accomplished. First, 
the removal of the solid impurities in the ore used, by 
fluxes, and in the form of slag. Secondly, the reduction 
of the oxide of iron it contains, by deoxidation, to the 
state of metallic iron. This, combined operation with 
the common ores is very efficiently done in the blast 
furnace, but the resulting pig iron is somewhat impure, 
containing always a greater or less percentage both of car
bon and silicon. For the production of wrought iron 
these substances have afterwards to be removed by the 
operation known as puddling, whicli consists of remelting 
the pig iron with fresh portions of oxide of iron, to oxidise 
and thus remove the carbon and silicon it contains. If, 
however, an ore of high percentage is taken, composed 
chiefly of oxide of iron, the production of metallic iron 
then consists almost entirely in the second process effected 
in the blast furnace ; that is to say, the reduction of oxide 
of iron by deoxidation to metallic iron. This can be ac
complished at a comparatively low temperature—about 
800 Fall.—and a higher temperature is only necessary 
afterwards to melt and agglomerate the particles of 
metallic iron thus formed.

The method of reduction usually proposed in all direct 
processes is by the admixture of solid carbon, in the form 
of coal or charcoal, with the iron ore, both being brought 
into a fine state of division by grinding, in order to cause 

intimate mixture of the particles, and thus facilitate 
the chemical action which takes place. Numerous pro
cesses and forms of apparatus have been proposed to effect 
this object, but the practical difficulties have been three
fold. First, the difficulty of bringing the heat to bear 
a powder, which, owing to the interstices between the 
particles, is always an exceedingly bad conductor of heat; 
secondly, the prevention of the particles of iron. once 
formed being again reoxidised; and thirdly, the difficulty 
of getting rid of the solid impurities in the ore, which, 
when melted, form a highly acid slag, containing a very 
large percentage of iron.

One of the earliest attempts at the production of pure 
iron direct was by what is known as Blair’s process, modi
fications of which have formed the basis of many sub
sequent attempts in the same direction. This process 
consisted of heating together a mixture of iron ore and 
charcoal, both finely powdered, in close retorts of peculiar 
construction. In this way the iron was reduced to a 
metallic state in the form of spongy iron, which was after
wards agglomerated in a melting furnace. The process, 
however, was abandoned, owing chiefly to the difficulty of 
the proper regulation of the heat, which was either not 
sufficient to penetrate to the interior of the retort, or so 
great as to cause a partial melting of the mixture near the 
sides, which was afterwards removed with difficulty. It 
was found also that unless the iron ore used was nearly 
pure, besides being free from phosphorus and sulphur, 
the loss of iron in the slag in melting was very great, and 
the quality of the iron itself was defective, being generally 
what is known as led short.

It occurred to Dr. Siemens that the chief difficulties in 
the direct process would be overcome by the use of a 
rotary furnace, which would accomplish the double object 
of thoroughly exposing the mixture of iron ore with coal 
o r charcoal to the necessary heat by constantly turning it over, 
and also afterwards agglomerate the particles of metallic 
iron formed in the furnace, by rolling them together 
whilst in a pasty, half-melted state. In this way 
balls of metallic iron would be formed, in exactly 
the same way as the operation is done by hand in 

ordinary puddling furnace. After many experi
ments this furnace, which has been previously noticed 
in our pages, has been brought to work practically on a 
large scale. The third difficulty, however, was still ex
perienced ; the necessity of having, if possible, a pure 
oxide of iron, which by reason of its containing no solid 
impurities would form no slag. Attention has lately 
been turned to the magnetic iron sand deposits which 
exist in some places on the sea coast in large quantities, 
especially in Canada on the banks of the St. Lawrence, 
though generally on the upper portions of the river, so 
mixed with ordinary sand as to be with difficulty separated 
from it. Lower down the river, however, the deposits are 
more extensive and purer. At Moisic, near the bay of 
Seven Islands, according to the Geological Report of 
Canada, there is a continuous broad belt of iron sand on 
the surface of the beach, some three miles long, and several 
feet deep, containing equal to 55 per cent, of metallic 
iron, with at the same time a total absence of phosphorus 
and sulphur.

The separation of these magnetic sands from all their 
impurities has been recently accomplished by a very 
ingenious invention of Mr. Edison. This machine is 
simply a hopper, fixed at an elevation, and so arranged as 
to allow the magnetic sand it contains, previously dried to 
prevent any cohesion of the particles, to fall from a long 
narrow opening at the bottom of it in a thin continuous 
stream. Electro magnets are placed at right angles to 
this stream, and so arranged as to simply deflect the grains 
of magnetic iron when falling, without allowing them to 
come in contact with the magnets. The magnetic iron 
thus falls into a receptacle at one side, whilst the impuri
ties, consisting of sand, titaniferous iron, &c., fall in a 
direct line, and are thus separated. So complete is the 
arrangement that a single separator, requiring only a 
3-horse power engine to elevate to the hopper and drive 
the dynamo necessary to supply the magnetic current, will 
pass through 70 tons a day of sand, giving a product, 
when fairly pure magnetic sand is operated upon, contain
ing only about 2 per cent, of impurity. If passed through 
a second time, an almost pure magnetic oxide is the result 
•—that is to say, an article containing 72 parts of metallic 
iron, combined with 28 parts of oxygen. Some of this
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THE ENGINEERING AND METAL TRADES 
EXHIBITION.

No. I.
This Exhibition opened to the public on Thursday. We 

have referred to its general character elsewhere. Amongst 
the principal exhibitors are the firm of Sir Joseph Whit
worth and Co., Limited, who show a great number of 
objects made of fluid-pressed steel, afterwards forged to 
the required shape by hydraulic pressure. Among them 
is a hollow propeller shaft, 55ft. long, weighing 15j tons, 
which is stated to be 28 per cent, lighter and 30 per cent, 
stronger than it would be if made of solid wrought iron. 
This is a fine piece of work, but we question the advisa
bility of making a screw shaft of such great length, not 
only on account of the difficulty in handling it, but on 
account of the great cost of renewal compared with what 
it would be if two or three separate lengths were used 
instead. It is well known that Sir Joseph Whitworth and 
Co. have given great attention to the production of hollow
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MORTON’S VALVE GEAR.

hibit a locomotive for the 2ft. 6in. gauge, intended for Burmah, 
This engine has 6in. cylinders, 12in. stroke, and a saddle 
tank. It has four coupled wheels and a pair of trailing 
wheels. It weighs empty 5| tons. The most noteworthy 
feature about it is the valve gear, which we illustrate. It 
will be seen that it closely resembles Joy’s, a swinging link 
taking the place of the curved incline. It would be very 
difficult to make the action of this gear intelligible by a 
description. The radiating crank P is fitted into a pro
jection on the connecting rod at a point about two-thirds 
from the crosshead centre, and the movable point A is 
actuated by an overhung crank, E, on the main crank pin 
of the engine. The quadrant I forms part of the slide 
valve rod Q, the link or links C vibrating from a fixed 
centre, and as the die is raised or lowered in the quadrant 
the engine goes forward or backward. Messrs. Dick exhibit 
a large sectional working model, which illustrates the 
action of the gear very clearly.

New designs of vertical and horizontal steam engines are

shafts, a form of which they are strong advocates, and for 
which they claim considerable advantage, inasmuch as it 
enables the forging to be more thoroughly done, gives 
more elasticity, and is more trustworthy when subjected to 
sudden stresses. The same principle is applied to crank 
shafts, a large example of which is shown, the crank pin 
portion being hollow, as well as the main body of the shaft. 
Fluid-pressed steel has also been recently introduced for 
the liners of large marine engine cylinders, a hoop being 
first made, and then enlarged to the required size by 
forging. A cylinder liner, 81in. diameter and 59in. long, 
made in this manner, is exhibited. There is also a steel 
air vessel 14in. diameter, as used by the Government for 
storing the compressed air for the Whitehead torpedoes, 
a number of various pieces of guns and projectiles, and 
a large assortment of surface plates and standard gauges 
and measures, for which the firm is so famous.

The Leeds Forge Company, who at all recent exhibi
tions have been conspicuous for their large and interesting
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shown by Mr. A. W. Harrison, of Abergavenny. These 
engines have cylinders oscillating on trunnions, and the 
piston-rod being connected directly on to the crank, com
pactness is secured, and the connecting-rod with its cross
head and motion bars dispensed with. The slide valve 
works in the same manner as in an ordinary engine, but 
instead of being enclosed in a chest it slides between the 
cylinder and steam chest, and can be seen at work, the 
advantage claimed being the reduction of a considerable 
amount of friction by lessening the area upon which the 
steam pressure acts. Another feature is the arrangement 
by which the valve can be taken out for examination or 
repairs by merely slackening one nut about a turn, instead 
of having to break joint and take off a cover. The engines 
are made in all forms—vertical and horizontal, fixed on 
boilers, and separate—and are stated have given great 
satisfaction. We hope to illustrate a launch engine on this 
principle shortly.

Messrs. Joseph Wright and Co., Tipton, show the 
Berryman feed-water heater and the Berryman con
denser. Though no doubt familiar to most of our readers, 
we illustrate the feed-water heater below, the en
graving showing one of a set supplied to the Monkbridge

HOT WATER

of fuel resulting from the waste of steam in a worn cylinder 
rather than the loss of time and expense attendant in taking 
it off and sending to the works to be re-bored. The tube 
stretching apparatus consists of a screw, which is put 
through the tube to be stretched and attached to each 
end by malleable iron clasps, which hold the tube abso
lutely tight without injury. It is then put into the fire 
and heated, the screw being turned until the required 
length is obtained. The tube is stretched without injury, 
and it is done in a quarter the time required by the old 
method, without any hammering.

box, they are turned down over the top of a plate placed 
in the fire-box and delivered into a flue at ground level. 
During a two days’ trial with a boiler of this construction an 
average evaporation of 10'93 lb. of water from and at 212deg. 
Fall, was, we are told, obtained per pound of coal, with ordi
nary stoking.

An ingeniously simple form of boiler shell drilling 
machine is exhibited by Messrs. Holden and Brooke, of 
Salford, Manchester, and is illustrated by the annexed 
engraving, as made under Mr. Borland’s patent. Hitherto 
machines for the purpose have been rather costly, but that

we illustrate has been de
signed to work inside a 
boiler shell and to drill 
the two holes at the oppo
site ends of a diameter at 
the same time, and thus 
requires no heavy framing, 
the boiler forming the 
abutment io drill against. 
The two drill spindles ro
tate in opposite direc
tions, in order that drills 
ground the same way will 
do for either spindle. The 
machine is driven by 
means of a rope running 
overhead with slack or 
compensating weight and 
slide, so that the machine 
remains in any position .in 
which it is placed. The 
machine is simply sus
pended by the driving 
rope, and one rope from 
the driver spindle passes 
round and drives the two 
drill pulleys. The tight
ness of this rope may 
be either that due to the 
weight of the lower part 
of the machine 
pull may be put upon it 
and maintained by the 
vertical rods which carry 
the countershaft bearings. 

Ster - There is no gearing in the 
machine except the worm 
and worm wheel for giving 
the automatic feed. The 
worm is easily thrown out 
of gear so that feeding 
may be done by hand. The 
machine can be stopped 
without arresting the mo- 

, lion of llie driving rope, 
and as the weight of the 
machine is balanced by 
the weight attached to 
the compensensating slide 
pulley bearing overhead, 

special appliance is re
quired for raising or lower
ing the machine.

A numberof Portland patent rotary steam engines, pumps, 
and blowers, are shown by Messrs. Goldschmidt, Hahlo, 
and Co., of Manchester, who claim that they have 
overcome all the difficulties experienced by previous 
inventors in this direction. The principle and general 
design is precisely the same in both engines, pumps, and 
blowers, and will be readily understood by reference
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BERRYMAN’S HEATER.

case Messrs. "Wright guaranteed 
a saving of 5000 tons of coal per annum, a result which 
was found to be fully realised after nine months’ working. 
The new patent syphon bottom, in conjunction with other 
improvements, is a great addition to former patents. 
Among other advantages it improves the appearance of 
the heater, and saves a costly foundation, and no pipes are 
required beneath the floor level for carrying off the 
condensed steam water.

Messrs. James Gibbs and Co., London, in addition to 
their specialities in gun-metal engine and boiler fittings, 
show two new and useful tools, viz., Wicksteed’s cylinder 
boring machine and Wicksteed’s tube stretcher. The

Iron Company. In this

no
HOLDEN AND BROOK’S BOILER DRILLING MACHINE.

Messrs. Lewis Olrick and Co., Leadenhall-street, E.C., 
exhibit several of Mather and Platt’s specialities, such as 
small engines, pistons, and boring tools, all of which 
well known and need no description. They also have one of 
the latest improved Blake’s crushers, in which all tensile 
strains are taken on 
cast iron.

are now

wrought iron and steel instead of 
A perspective view of this machine is 

given below, and the construction will be readily 
understood. The movable jaw is suspended in a three- 
sided framework of cast iron with a broad base, forming 
the front part of the machine in which the material is 
crushed. The back piece or toggle block is also of cast 
iron, and is connected by two strong wrought iron or steel 
tie-bolts to the part in front, the tie-bolts also serving as 
regulators to adjust the jaw opening according as the 
material is required to be crushed coarse or fine. The 
front and rear castings are supported on timbers, to the
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-M Vy w
I jjj§52i|gg*WICKSTEED’S BORING MACHINE.

former tool has been designed for re-boring out the 
cylinders of engines in their places, in order to avoid the 
trouble and expense of removal to an enfidneer’s shop, 
and as will be seen from the illustration, the principal 
feature about it is the method of attachment, which is so 
arranged as to suit different sizes of cylinders without 

• any special preparation. As this tool can be applied in 
less time than it would take to set the cylinder in a 
lathe, it should meet with a good reception at the hands 
of engineering firms who make a speciality of repairing 
work, and should also prove of service to other users of 
steam engines who, owing to the trouble of having the 
cylinders bored out in place, often prefer to incur the loss

AS
BLAKE’S CRUSHER.

underside of which are bolted the boxes carrying the main 
excentric shaft. This breaker can be run at a higher rate 
of speed than the old form of crusher with cast iron frames, 
and will consequently do a greater amount of work. 
Messrs. Olrick also show a Field boiler of 25-horse 
one

to the illustration of the patent direct-acting steam 
steam pump which we give on page 3. 
pistons consist of semicircular revolving vanes of a 
form which can be readily turned and shaped by 

power— machinery, so as to insure a good fit in the cylinder, 
of three built for the Edison Electric Light Company. There is no packing of any kind, except at the ends against 

We illustrate this in section in next column, and it will be the cylinder covers, where there are small metal strips kept 
that instead of the products of combustion escaping up by steel springs, and the only leakage that can take 

direct tp the chimney through an uptake above the tire- place is between the cylindrical centre boss of one revolver

The

seen



and the periphery of the other; but as both are circular and 
very narrow, they are easily adjusted, so that the entire leak
age, when running at full speed, is claimed to beno more than 
in ordinary steam engines. The steam may act during the 
whole revolution, or may be cut off and allowed to expand. 
One of the chief advantages claimed by the inventors ' 
arrangement for automatically counterbalancing what they 
call the axial pressure, which, it is stated, acts very pre
judicially in ordinary rotary engines and pumps, by causing 
friction and great wear and tear. This is accomplished by

ROTARY STEAM PUMP AND ENGINE.
MESSES. GOLDSCHMIDT, HAHLO, AND CO., ENGINEERS.

is an
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1 KIRKALDY’S CONDENSER—Fig. I.

providing the cylinder covers with balancing cylinders to 
receive the ends of the pistons, which are elongated for 
this purpose and truly turned. Small channels are formed 
to connect the delivery end of the pumps, or the steam inlet 
of the engines, with the balancing cylinders, and similar 
channels are provided to connect the suction of the pumps or 
the exhaust of the engines. The pressure thus admitted to
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KIRKALDY’S CON DENSER--Fig

the balancing cylinders acts on the pistons in the opposite 
direction to that in the working cylinder, and the re
spective areas are adjusted in such a manner as to balance 
the thrust on the shaft. All the bushes are of phosphor 
bronze, the shafts of steel, and the pinions of case-hardened 
wrought iron; and we are informed that highly satisfactory 
results are being obtained with both engines and pumps, 
the efficiency of each being considerably above that 
previously given in similar machinery.

The sectional engravings given herewith illustrate the 
construction of the “ compactum ” condenser or still for 
producing drinking-water from sea-water, made by Mr.
' • Krrkaldy, West India Dock-road, London. Our 
engraving shows the four-cylinder condenser, but it is 
made with either one, two, or four cylinders. Fig. 1 is 
an elevation partly sectional, and Fig. 2 a plan also partly in. 
section, citeam to be condensed enters the coils, at A 
becoming ^ condensed passes to the bottom, and thence.

rough the filter material B at the bottom,, from whence 
it passes away at E. The cold water enters at C. and

illiiifriiil itiHilllllMI ■■■
— \N■

/ \/ r,

I
X
\ I {IB i\

1
■ \n

/m
\ \\\\w\\^id

mrnmm •———1
FIC.+

J
FIG.5

July 6, 1883. THE ENGINEER 3

IUI
II

•a

I
,c.

,



July 6, 1883.THE ENGINEER.4
passes away at D. At a recent trial of the still or togfer with the>71

condenser of the small size we found that with the cooling a future time,.and wewiU t t character for neat from the pump can either be permitted to circulate through
water at 63 deg. Fah., and the steam at a temperature cor- saying atat^ilt fully sustained. the line of main pipes, as it does when the tool is not in 
responding to a pressure of 45 lb. per square inch in the design and good wor km P Birmingham exhibit operation, or else it can be diverted to the top or bottom 
boTr or about 41 at tbe site of the still, namely, Messrs. W. and J. Player «me ’ot which of the hydraulic piston according as the ram is required to
288'2’ deg Fah., this little thing condensed 10 lb. of several forging alld P Engi1Jer 0f May 12th, 1882. A travel out or in, a communication being opened at the
steam inVrty-dght seconds, or °at the rate of about ™ ni^^niens Ltme time between the other side of the piston and
10 gallons in a little over six minutes The cooling ttn-Se workers, and others not requiring the return pipe, so as to^allow the water to The
water was admitted by a pipe l‘5in diameter, and h’mmer as has generally been made, is illus- action is as follows :-lhe pump is kept continuously
it escaped at a temperature of 92 deg. Fah The It ^ an extremely handy tool, and can mng and forces a stream of water through the mam pipe,
quantity of cooling water was not measured, but “ ad ̂ d on a bench or bolted to a wall. The past the machines, and back to the suction tank. As soon
as the total heat of steam at 41 lb. is 1169 from water be readily nxea on a ue however, as the attendant operates one of the valves and
at 32 or 1138 above 63 Fah., the quantity of water diverts the water from the main to one or other side ot the
required at this temperature to condense the above W'M piston, a resistance is set up to the flow of the current, the

... , 1138 x 10_ ono-jiv, Tt is ner- MB' speed is somewhat retarded, and the momentum of the fly-
quantity of steam will be,F wheel called into play, so producing a pressure which
hans not a matter of any importance what the quantity of >' reaches its maximum when the plate is being punched or
coolino- water used as^here is always plenty of this at __ _ -sheared, or the rivet headed, and which is only equal in
sea but Theabove may bef^aken as a good result. The intensity to the resistance _ at the time. It will thus be
efficiency of the condenser is no doubt due to the complete ljj|£ seen that beyond the running of the pumps against the
wav in which the cooling water is split up and not being Wfe sli§ht Pressure necessary to force the water through the
allowed to pass awav through any part in a large column, main 110 Power is taken up except when useful work is

oia/^ trttPrt rtorriicater! form of the pipe through which being performed, and then only in proportion to the result
the steam is conveyed-a form which has been specially obtained. Of course the mere utilisation of momentum
made so as to present a good deal of surface, and to cause player planisher. for giving the blow in machine nvetting is not a new idea,
the steam toPpass through a passage which has very . . .,. f iar£rer hammers, It is earned out in Tweddells plant, where by having an
narrow corners which present large surface to small contents, principle is the same nfva^ation from whit is required I accumulator with a very long stroke the velocity 
Pinpq of different kinds were tried, and the corrugated the blow being capable pYtrpmelv lieht tap for acquired in the descent through the first part of the
pipe Sttedto thf s^e condenser to compare with round to planish metal Jin.nf*ck.to an e,t£k., when the resistance . at the machme is small,
b b pipe of the sections here shown polishing, and light or y rmf^accomnlished by Ms taken advantage of to increase the pressuie con-

made such a difference that speed which the makby a belt pSley,^whiclN siderably above that given by the weights just at the
the given quantity of steam any other machine. It is driven by a it P ^ s0 time the greatest work is being done ; and m McColls
was condensed in twenty-five causes the driving idJ“t^^1?het5“ver whfch carries the rivetter, where a fly-wheel at each machme is called upon

# seconds and thirty-five seconds imparting a rocking motiont to-the ^ve ig carried in a to do the work through the medium of gearing. But the
r respectively. The one-cylin- hammer head or tup. The lejer f 1 ^pabie beauty of Higginson’s plan is that ne does away with the

der condenser is 29in. in - of movement either towards the accumulator, and has only one fly-wheel at the_ pumps for
height, 5-5 square over the hammer head or away from it, working a whole plant of machines, so obtaining the ad-

flanges, weighs 80 lb., and condenses the quantity we soTncrea^ng or diminishing the vantage of extreme simplicity and lowness m first cost as
have given. The fou^-cylinder condenser is of the same giM ?enXT stroke and conse- well as a considerable saving m power compared with what

It will be noticed that the condenser is very small the admission of ah and clear- eack XyeffidenUubricator for engine cylinders is shown
for the quantity of work it will do. It is so constructed ance of pin. Inside this is an byXsra Bouff Brothers, KingWilliam-street, E.C. Itis on
that whether of the small cylinder size or with four J|l||j|_ air-tight plunger or piston, ^ (( t {eed„ inciple) an(j as the oil goes up through
cylinders, the coils may be easily replaced if necessary, which, being fixed to the end of . • ceauve glass, a drop at a time, the engineer
or the place of one may be stopped by a blank nut, and the rocking lever, compresses » number of drops per minute required by
the rest of the condenser worked as before. As compared the air admitted through the can tina out t the oU &t the required rate,
with the space usually occupied by stills which will con- bench drill. slot m front of the head at There°ig ^lgo an automatic arrangement for starting and
dense the above-mentioned quantity per day, that occupied _ each up and down stroke, thus . • tbe feed 0f simultaneously with the engine, so
by the one we illustrate is remarkably small. forming a cushion, which takes away all liability 0 as j-0 a^)id all loss when the machinery is at rest.

A large array of engineers’tools, lubricators, and sundries jar. The hammer is arranged to run at 300 blows a A large Lancashire boiler, 27ft. long, and 7ft. 6in. diameter, 
is exhibited by the Machinery and Hardware Company, minute, and can be started and stopped instantly, vv e ,g exhigited b Messrs. J. Hopkinson and Co., Hudders- 
Limited, of Queen Yictoria-street, E.C. All the lathes aiso illustrate a lever feed bench drilling machine by the It is fitted with corrugated flues, 3ft. diameter,
have gap beds and are arranged for surfacing or screw- same makers. . , , crossed by cone tubes, and has one Hopkinson patent corn-
cutting and with back shaft. The spindles are of steel, and Messrs. Davis and Co., Limited, Commercial-road, su., nd gafety va|ve for high steam and low water, and
are made with conical or parallel necks as desired. The exhibit a number of steam and hand-steering apparatus. ent auxiliary vaive for high steam only, as well as the
saddles have the usual quick hand traverse, and can also The most conspicuous of these is a combined steam ana and water fittings.
be traversed by the back shaft when not being used for hand gear, suitable for a vessel ot 2800 tons, and or a The Khkstall Forge Company, in addition to a display
screw-cutting; so that a great deal of wear on the screw type which is being supplied to bir W. C. Armstrong, I f rolled sfiafting anfi spindles, exhibits a collection of 
can be avoided. The lathes are also fitted with reversing Mitchell, and Co., of Newcastle, and others, llie steam Butler,g patent frictional couplings, and an arrangement of 
motion for cutting right or left-hand threads. The drilling cylinders drive a short crank shaft, which w connected shafts connected with them, and having at the ends
machines are of various sorts and sizes, from a pillar ma- by worm gear to the barrel on which the rudder chains wei‘ hted leverS) throwing a torsional stress of twelve tons 
chine with double gear to a small hand driller to admit are wound. The steam, on its way to the valve chests e either end of the coupiingj to show how this can be 
124in. diameter. Lucop and Cook’s patent centrifugal 0f the two cylinders, passes through a vaive, by which the ^ friction alone without the assistance of keys in the 
pulveriser is also shown by the same firm, and is claimed direction of the steam and exhaust can be reversed. c b . 
to be the most economical and effective machine for The spindle of this valve is coupled to a shaft provided ^ ^ allery are a number of drawings, patterns, and
reducing all kinds of hard material to an impalpable with a hand wheel, the end of the shaft having a screw modelg made b the students at the Crystal Palace school,
powder. The mill consists of a slightly elliptical iron formed on it working in a nut, carrying at one end a worm ^ of which, especially the drawings, show a very fair 
casing fixed on a foundation plate. A shaft runs a little wheel gearing into a worm on the crank shaft, bup- a aintance with the subjects; indeed, some of the 
below the centre of the casing and has keyed upon it two posing the engine to be stationary, the rotation ot tne brid drawm„s are exceedingly well done. We cannot, 
arms carrying at their extremities chilled iron rollers free hand wheel will shift the reversing valve, and so start bow|y g eak in guch flattering terms of the models,
to revolve. Slots in the arms admit of the rollers moving the engine; but the moment the drum revolves, the nut wbicb for tbe mogt part, are ill-designed and clumsy. It
away more or less from the central shaft towards the working on the screw brings the valve back to me I geema ’a pity to have permitted the students to turnout
casing, and when the shaft is rotated at from 250 to 300 neutral position, and so cuts off the admission of steam. gucb a fiifieous steam engine as that exhibited, for there is
revolutions per minute the rollers flyout by centrifugal The gear thus follows the motion of the hand wheel. scarcely a single part that would pass muster even in a
action and crush and pulverise any material that may be Messrs. Thomas Robinson and Co., Limited, Kochdaie, country engineering shop, much less in one of our
between them and the interior of the case. The power show one of their improved combined vertical engines factorieg; where carefulness of design and detail is
required to drive the apparatus is said to be remarkably with boiler, designed specially for saw mills where small ^ idered u> be the first essential in making good work.
nrna.11. power is required. The frame is in one strong casting,

Eburv. This machine consists of two vertical column^ powers. The same firm exhibit several of their wood-
resting on a bed-plate, the distance between them being workmg machmes, among which we may speem y * i Md mlva ,„r the opine,m 0/ o»r
canabfe of adjustment, according to the size of the a combined hand and power teed pianin macmiie i correspondents.]
pattern. Within the columns are two spindles, adapted for planing panels, scantlmg, &c. a patent
capable of vertical movement up and down by means continuous feed saw bench winch can timber old and new Atlantic steamers.
of a hand lever, bearings being provided at their for deep or flat cutting, and fluted roiier carried Sir,-In the article under the above heading in your last issue 
upper extremities for receiving the trunnions of the to be cut is fed by meaas. ^ . -u Kracket in you draw a comparison between the performances of the Alaska
pattern plate. Below is a table on rollers. The action is at the end of a radial arm swinging on a pillar bracket m Britannic ^ the last outward voyages of the two ships, very 
P follows ‘—The bottom box is first fixed to the plate, and front of the machine and capable ot movement to and from much -n fayour of the latt and fr0m the res1ulJ^nTbToMained 
the aandl'ammed np; the whole is then turned completely the. saw, eo that the rota
round in the trunnions, and the box lowered till it rests various diame er , nattprn or cabinet-makers for the superiority of the Britannic’s model over that of her great
upon the table. The plate is then unfastened, and being worker, suitable for ]om«n, PaJJem o■ f timber • competitor, /think exception can be taken both to your premises
fixed in its bearings by set screws, is gently raised up by planing, jointing, and tracing u^ sho g ffr00vinv’ and deductions. + 400 the Britannic’s
the hand lever and the pattern withdrawn from the sand, also for morticing, boring, sawing, t g g, g First, you have under-estimated by_at least table No 1
The b^tomb^is now ready, and the topis prepared in and rebating For planing^and IKtSE
precisely the same manner, the impression being taken over the cutter bloc y > as thev are raised Engineers at Newcastle, in 1881; Mr. Maginms—at that time
from the other side of the plate. The advantages of this above the cutter being a ju , . cutter to the8 White Star Engineering Staff—in a paper read before the
machine over other methods of moulding are that the and lowered they approach or T^eTis a so an Liverpool Engineering Society a few years ago
most accurate castinss can be taken from the pattern, and keep the opening as narrow as possible, lflere is also an *■ and Co. in the information supplied with the model of thisa oEed, while tl lift is so inZoved hiding shaping, S* fX Sr*SJf6S2Ef£&£. and on
steady and true that little or no taper is required on the working all kinds of mouldings, such as are found in turn, ^XT^T^ there was every reason for driving the
nattern mental Panels> and for shaP1.n^ .sma11 Pat^™3> ®C: . f lS L Ih/ would go, for not only was she sailing neck
P The Saville-street Foundry and Engineering Company, One of the greatest novelties in the Exhibition is a set of an(P aeck with the fastest vessel in the trade, but, having
Limited Sheffield show a ^number of Baker’s patent hydraulic punching and nvettmg plant, by Messrs. Higgin- put back with a flaw in her shaft, she was leaving again mne days
btowe^exhaoSand pumps, o'f which they ale the sou and Co., Liverpool, which, 1ms  ̂ ty tt
sole makers in this country, and which are too well known brought out. The principle can be app required at nower were increased one-third she would steam seventeen knots?
to require detailed description. The same firm has also a machine tool, m which the pres y d P . 5004 ton ship wou]d be propelled seventeen knots with
good assortment of crucible steel castings for marine and intervals for a short period of time, such, :tor instance as ^ d horse.poWer-not such a very extraordinary per-

SfflSteS pumps are “ofher

.exhibited by Messrs Frank Pearn and Co, Manchester chines are InelS 6m°SthrArSSnPhSSs done the »me
LXl fvlr£"X bSrPn4 wS “ “00! “ “eith“ 0f tte“ ,hlPS h“ CT“b““‘bleto
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maintain their speed over the whole of an Atlantic run, and I fail 
to see why the Britannic should be so specially favoured that she 
alone of all the vessels in the trade is to be credited with the 
ability to maintain her measured mile speed under all conditions 
of ocean navigation. The Britannic has the same proportion of 
breadth to length and depth as the Alaska, and the proportion of 
gross tonnage is about the same also, so it is hard to see where the 
better model comes in; and, on the other hand, it is the 
opinion of all modern naval architects that any increase 
in the speed of the Atlantic passage must be accompanied 
by a large increase in the tonnage of the vessel. Again, 
you state that by increasing this ship’s horse-power by two- 
thirds, 7500-indicated horse power by your calculation, 8160 by mine, 
she would, according to Mr. Froude, travel 3'4 knots per hour faster, 
and make the passage in six days five hours, steaming 18'6 knots. She 
might attain that speed on the measured mile, but it is doubtful. 
The Stirling Castle, with a displacement of 8000 tons, steamed 18'4 
on the mile, with 8237 indicated horse-power, and the Britannic, 
according to your argument, with a displacement of 8500 could 
travel 18'6 at sea, with 8160 indicated horse-power. Not long ago 
you said that Mr. Biles knew as much about a ship as any man, 
and Mr. Biles says a ship of eight and a-half beams to length, and 
correspondingly fine ends—in fact, such a ship as the Stirling 
Castle—can be driven at a high speed with proportionately less 
power than a ship of ten beams to length, like the Britannic; and 
now you turn round and prove that according to Mr. Froude this 
latter ship could easily be made to leave all her competitors 
nowhere. If this theory of increasing a ship’s speed 3‘4 knots by 
an increase of two-thirds of her power, and l-5 knots by an increase 
of one-third, is applicable to one ship it is evidently applicable to 
another. Let us apply it to the Arizona’s speed, 17 knots 
measured mile, indicated horse-power 6000, which increased by two- 
thirds becomes 10,000, and the speed 20'4 knots; again increase this 
last by one-third, and we have indicated horse-power 13,300, speed 
of ship 22 knots. I think that this is about your argument, and 
yet Mr. Pearce is building a ship—the Oregon—2200 tons bigger 
than the Arizona, and fitting her with engines of 13,500 indicated 
horse-power, in the hope of beating the Alaska by half a knot 
per hour, when, according to your theory and figures, he could 
easily beat her by six knots by simply putting these 13,500-horse 
power engines into a similar ship to the Arizona, which, I think, 
reaches the reductio ad absurdum. It is no easy matter to get a 
deck crew for the Alaska in the winter, but it would take a power
ful imagination to picture the state of affairs on board the 
Britannic while making a passage of six days five hours during the 
equinoctials, or in the sort of weather we enjoyed in the North 
Atlantic during the major portion of last winter.

May I be permitted to intrude a little further on your space to 
offer a very few remarks anent your criticism of Mr. Seaton’s new 
book. You quote his formula for finding the effective horse-power 
of a pair of compound engines, and after expressing a doubt as to 
its successful applicability, give an example to prove your argu
ment. I have tried the formula myself on several engines with 
whose performances I am familiar, and find it very fairly accurate; 
and as to the example you give, no modern engine builder would 
entertain for one moment the notion of constructing a pair of 
engines with 40in. and 80in. cylinders, 48in. stroke, to work at 
80 lb. pressure with 60 revolutions. We have plenty of 42in. and 
80in. with 48in. stroke; for example, Mr. Wigham Richardson’s 
Ville d’Oran, which, with 75 lb. steam and 69 revolutions, indi
cated 1881-horse power. Apply a correction for the increased speed 
and another for the reduced pressure, and then see how the formula 
acts. Mr. Pearce has made engines lately for the Chilae and 
Burgomeester den Fex, with cylinders 42in. and 80in., and 48in. 
stroke, working at 1001b. pressure, and the Barrow Company for a 
cattle boat, the same cylinders and 80 lb. pressure ; but in every 
case the revolutions are far in excess of 60, so your case is purely 
hypothetical, and in no way affects the value of the formula. 
Again, speaking of friction, you complain that Mr. Seaton totally 
ignores tail rods. It would be a good job if several other people 
would follow suit, as their utility is, to say the least of it, doubtful. 
Under Mr. Seaton’s supervision there have been constructed two 
pairs of engines for Atlantic cargo boats, in which, perhaps, the 
length of stroke bears a larger proportion to the diameter of the 
cylinders than in any screw ships in our mercantile marine. These 
engines have no tail rods, and yet, in spite of the ‘ ‘ heavy pistons 
being thrown about ” by the rolling of the ship, the tail rods 
never missed, and the expedition and ease with which the pistons 
and valves can be overhauled in port is a heavy set off against any 
imaginary good the tail rods do at sea. But the most inexplicable 
part of your criticism is your statement that Mr. Seaton’s practical 
information is not equal to his theoretical knowledge. Here 
have a man at the head of the engineering department of a great 
firm, turning out all sorts and classes of vessels, and yet of limited 
practical experience. Earle’s is not a place like the great engine 
shops on the northern rivers, where the work is stereotyped, every 
engine exactly resembling its'neighbours except in dimensions, and 
where machinery is sold at the old standard of nominal horse
power, but an establishment where ships are built for special ser
vices, necessitating a new design in almost every individual case, and 
therefore a place in which, if the manager did not know very much 
about what other engineers did when he first took charge, he would 
very soon have to learn, nolens volens, and as far as my judgment 
will enable me to express an opinion, I think that much of the 
work turned out by Mr. Seaton at Earle’s would be very profitably 
studied by men holding responsible positions in works of much 
greater pretensions than the Hull shop. Lastly, anent your 
remarks on Mr. Seaton’s chapters on propellers. Not being gifted 
with that editorial acumen that enables one man to say that 
another man means a certain thing when he says exactly the 
opposite, I feel that my best place is outside the controversy. I 
only beg leave to call to your recollection that at the time the 
Alaska, Servia, and City of Rome were on the stocks you published 
a lengthy article, demonstrating, beyond the shadow of a doubt, 
that these ships could not be driven at a high speed by a single 
screw, even of a minimum diameter of 24ft., and predicting failure 
in all these ships, and since that article was written, behold the 
Alaska, with a screw 23ft. 3in. in diameter and 34ft. 6in. pitch, 
has run to New York from Queenstown in six days twenty-two 
hours, indicating over 10,000-liorse power, and stranger still, the 
Stirling Castle has run from Moosung to London in twenty-seven 
days four hours, steaming time, indicating nearly 8000-horse power, 
with a propeller 22ft. 4in. diameter and 31ft. pitch. I sadly fear 
your claim to be an authority on propellers must remain doubtful for 
some little time longer; but this is, no doubt, one of those subjects 
about which you say that “disputes rage,” and as Mr. Froude is 
dead, and has no successor, every man may claim to know as much 
on the matter as his neighbours. Wll. H. Moss.

Sheik-road, Liverpool, July 3rd.

he has read Mr. Moss’s letter will be disposed to say, “ save me 
from my friends.”—Ed. E.]

tures as those proposed were made, the cost of fixing additional 
wires would only be a little more than the cost of the wire.

The main lines would have to be erected and maintained by a 
company or corporation, who would charge a rent for each wire. 
The lowest Post-office rate for wires is £5 per mile in the country. 
A main line for a mile of 5000 wires would bring in a rental of 
£25,000 per annum, at which rate the income would pay 5 per 
cent, upon £500,000. But a mile of structures and wires for such 
main or trunk lines would only cost a small fraction of such sum. 
Even 500 wires on a trunk line would bring in £2500, at £5 a mile, 
which is £2 less than the Post-office rate for over-house wires out 
of London ; therefore I think main trunk lines of wires, as pro
posed, might be erected at very much less than the present cost, 
at the same time getting rid almost entirely of the present system 
of objectionable overhead wires fixed anyhow, and passing in all 
directions. P. J. L.

Manchester, June 30th. _____

MACHINERY EXHIBITS AT THE FISHERIES EXHIBITION.
Sir,—May I ask you to do me the favour of inserting the follow

ing in your next issue ?
I see by your issue of the 15th inst. that my steam capstans at 

the Exhibition are somewhat erroneously mis-classed, or mis
named, as being in same class as other steam capstans there, viz., 
“ Steam Trawling Smack Machinery. ” Although partially correct, 
only so in a secondary sense, as my first and most important object 
has been to design and adapt steam hauling to that much larger 
number of fishing vessels called “drifters,” such as herring and 
mackerel boats, which comprise more than half of the fishing 
vessels of the kingdom, and earn in like proportion of the value of
fish.

When their relative positions are considered, and it is borne in 
mind that the trawlers can get their gear by hand capstan in the 
average space of two hours, and the drifters, under best conditions, 
average five hours—and very frequently, on account of weather, 
the crews are nine hours at the capstan, hauling their two to three 
miles of gear on board—it will be seen that their requirements for 
steam capstans are greater than the trawlers. Further, the 
“ drifters ” are much smaller vessels, and have to carry ten times as 
much gear in bulk as the “ trawlers,” besides leaving space for 
the fish caught, and salt to preserve same with at sea; the 
average size of “drifters” being about 30 tons, ditto “trawlers” 
about 55 tons. In many cases the vessels are primarily built and 
used for drift fishing, and when such seasons are over adapted for 
trawling. Where, therefore, the space is of such paramount 
importance, the engines and boiler have always to be actually in 
the cabin; and although I have fitted up great numbers of these 
craft as well as trawlers, and the space taken up for engines and 
boiler with ? 11 necessary gear, occupying only 4ft. 2in. square on 
the cabir fioor—but in such craft have always considered it a 
sacrifice of comfort on the part of the crew—it will now be seen— 
what is well known by all interested in the trade—how important 
it is to economise space, even at an assumed, not actual, loss of 
accessibility to the power applied.

Permit me here to express my regret that your inspection of my 
exhibits should have been made during the absence of both 
attendant and myself. I also regret that you did not distinguish 
my boiler, which you criticise as being like the “ Sharpe-Palmer ” 
patent exhibited by Messrs. Abbott; in fact, both were made to 
my order and requirement, excepting the manhole door—see 
enclosed tracing and other matter for your information.

The Fisheries Ironworks, Gorleston,
Great Yarmouth, June 26th.

ELEPHANT BOILERS.
Sir,—I have just read your article, and whilst agreeing with a 

great deal of what you say upon the merits of the elephant boilers, 
I cannot agree with your sweeping denunciation of the Lancashire. 
I speak from long experience of the latter, and could refer you to 
many instances of it working for ten, fifteen, or twenty years, and 
scarcely a penny spent upon repairs.

If it was so dangerous as you say from collapse of tubes, what 
about the merits of the invincible plug, the fusible plug I mean so 
much puffed up and recommended by inspectors and chief inspec
tors of insurance companies ? Then as to the elephant boiler, I 
could refer you to a case where I myself put in a pair more than 
thirty years ago, and not many years since I happened to visit the 
town and found them at work doing well. But, Sir, the elephants, 
like all other externally-fired boilers, you should know, invariably 
give way just because they are externally fired, and are liable, of 
course, to dangers not known with internally-fired boilers, whether 
of the Lancashire or any other kind.

As to the insurance companies you remark upon, they are glad 
to get hold of any sort of boilers, good, bad, and indifferent, and 
the faster they blow up the better for the companies. I must 
I am very much surprised that you cannot see this.

Iron Exchange, Birmingham,
July 2nd. _____

Sir,—It would doubtless be an advantage to steam users if there 
was some authority that they could refer to to ascertain the merits 
of steam boilers. Fifty years ago the variety was limited to about 
half-a-dozen, now they are endless, and difficult to say which is best, 
especially for those who have not had an opportunity of testing 
the various sorts. Although I have been engaged in making experi
mental tests for the past forty years, and have a long record to 
refer to, I would not like to pronounce in favour of any particular 
class hastily, as so much depends upon their situation, the fuel 
used, and the work they have to do. With respect to elephant 
boilers, they have got into disfavour in this country ; their chief 
patrons—the millers—seem to have taken a dislike to them. There 

several points against them. In the first place, they take up 
much room, and the next is the difficulty in keeping the brick 
setting in order; leakage occurs in the flues, and the rate of evapo
ration gets reduced. It is not uncommon to find the tubes 
patched that hang over the furnace; their duty per pound of coal 
is about 2 lb. less than the Cornish boiler. They certainly will 
stand a much higher pressure and bear more neglect, a considera
tion in a flour mills running night and day. Economy in coal con
sumption is so important that the elephant boiler will not be able 
to hold its own against the modern classes.

July 3rd.

on

say

John Swift.

H. I. C. Keymer.

THE RUNNING EXPENSES OF TRAMWAY LOCOMOTIVES.
. Sir,—Having read a statement on page 492 of your last issue, 

viz., “The Running Expenses of Tramway Locomotives,” and as 
the vertical boiler, “of which so much has been said,” evidently 
alludes to those made by us, and supplied to tire principal tramway 
companies in this country, will you kindly allow us, through the 
medium of your paper, to say that the tramway upon which the 
engines named are working is an exceptionally easy one to work 
for a steam line, it being comparatively level. If the same engines 
were transferred to such lines as are now being worked by our 
engines, viz., the Rochdale and Littleborough, the Nottingham 
District, and the Huddersfield Tramways, with gradients of 1 in 
lljt, the cost would work out very different indeed to 312d. per 
mile, as stated. Our largest class of engine, now on the Manchester 
and Bury Tramway, drawing two cars, each carrying forty to sixty 
passengers, and each weighing 3J tons empty, on gradients of 1 in 
20, is working at a cost of under 5'5d. per mile run. On one 
occasion one of the above engines drew three cars, each 3£ tons, 
and carrying 299 school children and 20 adult passengers, from 
Berry to Blackford Bridge, up a gradient of 1 in 20, stopping and 
starting on same, witnessed by the Mayor of Bury and other gen
tlemen. Vm. Wilkinson and Co., Limited.

Holme House Foundry, Wigan, July 3rd.

are

W. A. Martin.

Sir,—I agree with all that you have written in favour of ele
phant boilers, and I am glad to see that you have taken the subject 
of their merits up.

My experience is, however, that in England boiler-makers and 
boiler-setters do not understand the peculiarities of the elephant 
boiler.. Thus, I have found them set so that the circulation of 
water in the lower tubes was interfered with, whereas it is a matter 
of the utmost importance that these tubes should be laid on a 
slight incline, so that the circulation in them may be excellent. 
Bad bricks too are used to line the furnaces ; these soon tumble to 
pieces, and the furnace gets out of shape and the boiler is blamed. 
Then, the whole system, or want of system, used in setting them is 
as bad as can be.

On this side of the Channel we understand matters better. The 
elephant boiler gets fair play, and this is the reason why it enjoys 
so much favour with us. As examples of what elephant boilers 
properly made and set are, I may mention the new boilers put 
down at the new works of the railway company here. These have 
only been adopted because they are believed by the experienced 
engineers of the line to be better than any other type. Indeed, all 
over France it will be found that engineers have but one opinion, 
and this is that the elephant type is on the whole the best steam 
generator for land purposes. j m

Rouen, July 3rd. ' *

TELEGRAPH AND TELEPHONE WIRES.are
Sir,—How to deal with telegraphic and telephonic wires is a 

question which is now puzzling town corporations and other 
authorities. If they are to be put underground, additions or 
repairs so frequently required could not be made without continual 
taking up of the streets, and to avoid this large special subways 
would have to be made at enormous expense.

A scheme has occurred to me which I think might be placed 
before the public for consideration. It is as follows : Each town or 
corporation to map out its district for main or trunk lines of tele
graphic wires, all converging to a common centre, from which 
main trunk lines shall radiate say north, south, east, west, and at 
other intermediate points of the compass, or in such other direc
tions as may be most convenient. Each single wire at its beginning 
and ending—it would only be a short length if the main lines were 
properly laid out—shall join the nearest main or trunk line. Say, 
for instance, a wire commencing in the south of the district, which, 
required to go west, would have to pass to the nearest trunk or 
main line in the south, then along the south trunk line to the 
central station, where it would be connected with one on the west 
trunk line, and so on. Of course this would take a greater length of 
wire than would be required to pass in a straight line between the 
two termini, but the advantages and convenience of the main line 
route, and the small cost of fixing, and repair, and inspection upon 
them, and the better state of order and insulation, would compen
sate for the extra length of wire.

The main lines would have to be carried on sufficiently high 
lattice-work erections made of iron—by preference—each formed by 
two supporting structures with cross lattice girders between them, 
to carry vertical bars, to which the insulators for the wires 
be attached; the lattice girders would also form a proper per
manent platform for the men who have to erect, inspect, and 
repair the wires.

The supporting structures would have to be fixed on good founda
tions, and so designed that additions could be made to the height 
to provide for additional wires when required. The wires to be 
arranged in a series of horizontal rows, one row above the others, 
carried on insulators attached to vertical bars having wheels or 
slides or other arrangements to move upon the lengthway of the 
cross carrying girders, so that all the vertical bars for the wires 
could be slid or moved for a foot or two apart to give a clear 
vertical space between any vertical row of wires for the men to get 
between them when required for repairs or renewal. The main 
lines of wires, if thought desirable, might pass directly over and in 
the direction of the streets, in which case the iron structures would 
require to have their foundati

we

Sir, The remarks in your leading article of last week’s issue on 
this matter I can fully endorse. If the users of steam were more 

of their great economic advantages in raising steam com
pared to a Cornish or Lancashire boiler, independent of the less 
wear and tear to them, they would be more used. The expansion of 
the elephant boiler being so universal that all parts of it are at 
work at the same time, consequently the strain is equalised and 
the wear minimised. I have two of these boilers constantly in use, 
one of them for a great many years, and should not wish to change 
them for any of the modern type. Reader.

July 4th.

aware

Idwou

The annual meeting of the River Witham Commissioners was held 
on Tuesday, the 3rd inst., at the Witham office, Boston. The engi
neer, Mr. I. E. "Williams, C.E., reported that the river improvement 
works and the enlargement of the grand sluice were making rapid 
progress. The latter work will be completed for the passage of the 
winter floods.

Railway Bibliography In Russia.—We have received the 
three first numbers of a journal for railway bibliography published 
at St. Petersburg as a supplement to the well-known Russian 
railway journal, Jelerjnodorqjnoye Dyelo, and entitled “Biblio- 
graphitchesky Oukasatel.” This new bibliography promises to be 
the most complete of its kind. It is certainly more comprehensive 
than the “ Mittheilungen aus der Tagesliteratur des Eisen- 
bahnwesens,” and we had always considered this publication as 
near perfection as it was possible for mortal periodicals to be. But 
this Russian journal is certainly a more elaborate compilation; 
besides, it appears in weekly numbers of quarto size, and compris
ing from ten to twelve pages, while the “Mittheilungen” appear 
but monthly and in octavo form. The “ Bibliographitcliesky 
Oukasatel ” is practically an index to the periodical railway litera
ture of the world—England, America, Germany, France, Austria, 
Italy, Switzerland, Belgium, and Russia being fully represented. 
We regret that publication is in the Russian character, as it will 
be accessible to a much smaller circle of readers than if it had been 
in German or French. The journal is most conveniently arranged* 
A short notice is given of each article referred to, and everything; 
of general interest contained in the fifty journals which are received* 
are analysed and referred to. The editor has also adopted a very 
detailed and careful system of headings. Russia is as yet a young, 
and growing country. We hope that she may avail herseloft qf. the' 
facilities now afforded her of studying contemporary railways 
literature, and set about opening out her vast country and give au, 
impetus to railway construction when it is sorely needed..

[We publish Mr. Moss’s letter because we think it desirable that 
In all cases both sides should be heard. Our correspondent appa
rently lacks the power of drawing deductions with discrimination, 
and of reading with care. The absurd construction which he has 
put on what we have written concerning Atlantic steamers will not 
escape our readers, although Mr. Moss is, no doubt, unaware that 
he has written anything which can cafise a smile. As regards what 
he has written concerning Mr. Seaton, we are willing to take his 
word for it that Mr. Seaton is an eminently practical man; but we 
repeat that his book does not supply ample evidence on this point. 
We are glad to hear that Mr. Seaton has successfully dispensed 
■with tail rods. Such a departure from the best practice of the best 
firms possesses a good deal of interest. That Mr. Moss does not 
read with care is demonstrated by the paragraph, “ no modern 
engine builder would entertain for one moment the notion of con
structing a pair of engines with 40in. by 80in. cylinders, 48in. 
stroke, to work at 801b. pressure with 60 revolutions.” 
Seaton is evidently [of a different opinion, inasmuch as the figures in 
question are his, not ours, so that according to Mr. Moss, Mr. 
Seaton is not a modern engine builder. Perhaps Mr. Seaton when

ons on the side walks—they need not 
be much more in the way than lamp-posts, and could be made to 
act as such—and when carried high enough they would be con
nected across the street by the lattice girders. There might be 
objections to street lines, in case of any of the wires breaking, but 
they would fall lengthway of the street, and this would be less 
dangerous than wires falling across the street. The chances of 
wires breaking on such a main line as that proposed would be small, 
as they could be so easily inspected and repaired or replaced. If 
carried high enough, the mass of wires, if very extensive, would 
not form any great obstruction to light or sunshine, If the main 
trunk lines were carried over the roofs of houses and buildings, 
which might be preferred, the walls of these would have to be 
altered, strengthened, or built specially for the purpose, and to 
form part of the building, and prepared to carry the supporting 
structures. The. foundations and structures for the main lines 
would in the first instance be expensive, because they would have 
to be made strong and extensive enough to be capable of enlarge
ment to meet the greatest probable demands, but after such struc-

Mr.
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obtained from the Kiangnan Arsenal, as Foochow Arsenal is chiefly 
devoted to shipbuilding. Cartridges are at present manufactured in 
the Kiangnan Arsenal at the rate of 25,000 a day. The great fault 
to be found with the arsenal—apart from the lack of energy 
manifested in its work by the Chinese officials—is one that is 
common to most other arsenals, namely, that its sheds and 
buildings are too scattered, thus preventing operations being 
carried on in a sufficiently systematic manner, and leading, con
sequently, to great waste of both time and labour. This has 
been unavoidable, perhaps, for the reason that the establishment 
has been built piece by piece as occasion required. However, so 
far as the gun factory, the shot and shell factory, and the small- 
arms factory are concerned, they are entirely upon European 
models, while the work produced, so far as a casual observer can 
see, is equal to anything done at home. What becomes of the 
arms manufactured here is at present enshrouded in some 
mystery, as few, if any, troops can be seen with them.

stores, furnished with a powerful frictional geared hoist. The 
loading-out stage, with cellar underneath, extends along the 

This brewery, of which we give illustrations in the present whole length of the fermenting ho use and beer store, and is provided 
number, has recently been erected by Messrs. Stansfeld and Co., with a handsome iron verandah roof, which serves the double 
on a site in the Fulham-road, near their former premises, com- purpose of protecting it from the weather and keeping the beer 
prising about three acres, and in close proximity to the Metro- store and fermenting house cool. In the pipe fitting arrange- 
politan District Extension Railway, from which it is intended to ments great care has been taken to utilise all condensed water for 
construct a short siding to run directly into the brewery yard, scalding casks, feeding boilers, &c., and all waste steam for heat- 
The boiler and copper house, brew house, chimney shaft, &c., jug purposes. The plant is a 50-quarter set, with ample space 
occupy the margin of the site opposite the entrance gates ; at for extension in every department when the exigences of trade 
right angles at one end extends the fermenting house, beer store, require it. The gearing throughout is wood and iron, the shaft- 
and loading-out stage, and at the opposite side, the stables for fng turned, and all the fittings of the neatest and completest kind, 
forty-two horses, forage stores, chaff-cutting room, carpenter’s The buildings, which are of red bricks, with Corsehill stone 
shop, andforeman’s dwelling-house,and alongthefrontage adjacent dressings, covered with Brosely tiles, have a picturesque enstinble 
to the Fulham-road has been erected a commodious and impos- not usually associated with works of this class. The whole of 
ing block of buildings, containing the commercial offices, wine the buildings, machinery, plant, &c., have been constructed from 
and spirit stores, manager’s residence, &c. The centre part of the designs of Mr. William Bradford, Carlton-chambers, 12, 
the courtyard thus enclosed is covered with a light zinc and iron Regent-street, S.W., under whose superintendence the works 
roof, carried on cast iron columns, and accommodates the cask- have been carried on throughout. Messrs. G. H.. and A. 
washing apparatus, cooperage, &c., which, as well as the loading- By waters, of King-street, Regent-street, were the building con- 
out arrangement is, as will be observed, of an exceptionally com- tractors ; Messrs. H. Young and Co., Pimlico, executed the con- 
modious character, rendered especially necessary for the efficient structional ironwork and wells and pumps ; Messrs. H. Pontifex 
conduct of the business of the brewery, by the very mixed nature and Sons, King’s Cross, the millwright and engineer’s work, 
of its operations, which comprise, in addition to the ordinary coppersmith work, and pipe work ; Mr. James Oxley, of Frome, 
public-house trade, large deliveries to private consumers, as well the woodback work and gun-metal mashing machine, &c.; and 

the supply of wines, spirits, bottled beers, and mineral waters. Messrs. Brindley and Co., the slate backs.
The brewery is one of the comparatively small number built 

expressly to carry out what is known as the “ skimming 
system, which differs from all others in so far that the fermenta
tion is not carried out entirely in one vessel, but i3 begun in the 
fermenting squares and completed in the skimming backs. It 
is contended by those who advocate this system that it tends to 
produce a cleaner and brighter article than any other, while, as 
compared with the Burton system, it does not entail the multi
plicity of small vessels, with the almost insuperable difficulty of 
keeping them thoroughly clean, which characterises the latter.
In arrangement the brewery is distinguished by extreme sim
plicity, free from any twists or odd corners, and wholly in the 
reach of the master’s eye. The water supply is ample, of the 
purest quality, and is obtained from two wells, one of them used 
exclusively for brewing purposes, being sunk into the water-bear
ing chalk to a total depth of 450ft., the other used for cask
washing and cleaning purposes, being 200ft. deep. The con
struction of the brewery throughout is of the most substantial 
description, cast iron columns, wrought iron girders, concrete 
arches, asphalte flooring, cast iron stairs, and iron roofs being 
used throughout wherever applicable, while even portions of the 
plant usually constructed of wood, such as malt hoppers, grist 
cases, &c., are here made of iron.

The plant is practically a double set, all the more vulnerable 
parts being in duplicate, so that any breakdown would be partial, 
and would only cause the curtailment instead of the entire 
stoppage of operations, while by placing the coppers and boilers 
in a separate building on the ground level, provided with ample 
means of ventilation, the annoyance of the steam and dirt, 
inseparable from this part of the business, penetrating into the 
other portions of the brewery is entirely avoided. The motive 
power is supplied by a 25-horse power horizontal engine, con
structed by Messrs., Marshall and Sons, Gainsborough, fitted 
with Hartnell’s patent governors and automatic expansion valve 
gear. The boilers supplying steam to the engine, hot liquor tank, 
cask steaming, &c., are two in number, 25ft. long by 7ft. dia
meter, of the Lancashire type of the most modern and approved 
style, with Galloway tubes, Adamson’s rings, and flanged joints 
in the flues, and full mountings, including Ashcroft low-water 
alarum, fusible plugs, &c. A spur pinion on the crank shaft of 
the engine working in a mortice wheel gives motion to an under
ground shaft which actuates the deep well pumps. These are 
6in. bore, three-throw, with gun-metal barrels and copper rods.
From the crank shaft a pair of bevel wheels drives the upright 
shaft, which extends the whole height of the brewhouse, giving 
off power at different levels as required. In the copper-house 
are set two open-fire wort coppers, each capable of boiling 130 
barrels of wort, and surrounded by a commodious side stage of 
cast iron gratings supported on wrought iron girders, and 
approached from the ground floor by iron stairs. Adjoining the 
coppers is the hop back, of English oak fitted with copper false 
bottom, and in the engine-room adjoining are situated the wort 
pumps, which are three-throw, with gun-metal barrels in strong 
cast iron frames.

In the mill room on the ground floor, next the engine-room, 
are placed the malt rolls, capable of crushing 25 quarters per 
hour, fed from a large malt hopper on the first floor, which in 
its turn is supplied from the malt store by an iron shoot.
Between the rolls and malt hopper is placed the malt screen, and 
alongside the former is situated the elevator or Jacob’s ladder, 
which delivers the ground grist into an archimedean screw 
extending over and discharging into either of two grist hoppers, 
situated one over each mash tun. Besides the malt hopper, there 
are situated on the first floor the brewers’ room, laboratory, 
sampling room, and copper safes for spend taps from mash tuns.
On the second floor of brewhouse are situated two mash tuns, one 
of cast iron, with internal rake machine and Steel’s mashing ma
chine of the usual construction, and the other of English oak 
with copper false bottom, internal rake machine entirely con
structed of gun-metal, and Steel’s machine of copper and gun- 
metal.

On the refrigerator stage, or third floor of beerhouse, are two During the past two years the Heavy Ordnance Department at 
Baudelot’s refrigerators of ample power, and on the same level Kiangnan Arsenal has turned out eighteen 40-pounders on the 
is situated the hot liquor tank, containing 160 barrels, constructed Armstrong principle, half of which have gone to Tientsin and the 
of Bessemer steel plates, and heated by a steam jacket, supplied other half to Nanking. A 120-pounder, 7in. in interior 
with steam direct from the boilers, as well as by an internal coil, diameter, polygrooved according to the latest system at home, 
utilising the exhaust steam from the engine. The entire area of though not in the latest style for length of gun, is now ready for

proof, and material is in store for twenty more of such guns and 
twenty 80-pounders, which are to be manufactured in due 
course; but as these guns are turned out only at the rate of one 
every month or six weeks, it is impossible to say when they will 
be finished. All the raw material for these guns is brought out 
in bars of iron and steel from England, and, as is done at 
home, these iron bars are coiled into spiral cylinders and 
then welded into solid coils, bored and turned prepara
tory to their being contracted on the steel barrels, their 
several dimensions being gauged to a minuteness of one ten- 
thousandth part of an inch. The 40-pounders which have been 
finished are beautifully bronzed, and mounted upon rear-chock 
carriages of the British service pattern. They are made prin
cipally of mahogany and tastefully polished, and were also con
structed in the Arsenal. There is a capital foundry here, second 
to none in the world, and it is capable of turning out ten times 
the amount of work it does—only three or four tons of pig iron 
a day being at present used for casting. Projectiles are manu
factured for every description of gun, and these, too, could be 
made in much greater quantities than they are. In the Bmall- 
arms factory there are about two hundred men engaged, who 
contrive amongst them, under native direction, to turn out ten 
rifles a day, with bayonets complete. Probably all the work 
dope at the other arsenals would not more than double the result^

SWAN BREWERY, WALHAM GREEN, S.W.

ROYAL SOCIETY OF NEW SOUTH WALES.
The annual meeting was held May 2nd. The number of new 

members elected during the year was forty-one, making the total 
number of ordinary members upon the roll to date 486. At the 
council meeting, held on December 13tb, it was unanimously 
resolved to award the Clarke Memorial medal for the year 1883 to 
Baron Ferdinand von Mueller, K.C.M.G., F.R.S., Government 
botanist, Melbourne; and at the same meeting the council 
awarded the prize of £25, which had been offered for the best com
munication on the “ Influence of Australian Climates and 
Pastures upon the Growth of Wool,” to Dr. Ross, M.L.A., Molong, 
and the prize for the one upon “ The Aborigines of New South 
Wales ” to Mr. John Fraser, B.A., West Maitland.

During the year the Society held ten meetings, at which the 
following papers were read, viz,:—“Annual Address,” by H. C. 
Russell, B.A., F.R.A.S., &c. “On the Geology of the Hawkes- 
bury Sandstone,” by Rev. J. E. Tenison-Woods, F.G.S., &c. “On 
Tropical Rains,” by H. C. Russell, B.A., F.R.A.S., &c. “On the 
Orbit of the late Comet,” by G. Butterfield. “ On a Method of 
Determining the True South,” by J. S. Chard. “ Notes on the 
Progress of New South Wales during the Years 1872 to 1881,” by 
Christopher Rolleston, C.M.G. “On some Marine Fossils of the 
Coal Formation of New South Wales,” by Rev. J. E. Tenison- 
Woods, F.G.S., F.L.S. “On some Mesozoic Fossils from 
the Palmer River, Queensland,” by Rev. J. E. Tenison- 
Woods, F.G.S., F.L.S. “On French Geographical Societies and 
the Colonies,” by E. M. de la Meslee. “ Notes on the Aborigines 
of New Holland,” by James Manning. “On the Ashes of some 
Epiphytic Ferns,” by W. A. Dixon, F.C.S., &c. “On a Fossil 
Plant Formation in Central Queensland,” by Rev. J. E. Tenison- 
Woods, F.G.S., &c. The medical and microscopical sections held 
regular monthly meetings. The sum expended upon the library 
during the year was £422 12s. lOd. At the annual meeting 
M. Louis Pasteur, M.D., was unanimously elected as honorary 
member of the Society to fill the vacancy caused by the death of 
the late Dr. Charles Darwin, M.A., F.R.S., and Dr. Ottokar 
Feistmantel, of Calcutta, was elected a corresponding member. 
Names of the new council:—President, Hon. J. Smith, C.M.G,, 
M.D., M.L.C. Vice-presidents, Charles Moore, F.L.S.; W. A. 
Dixon, F.C.S. Hon. treasurer, H. G. A. Wright, M.R.C.S.E. 
Hon. secretaries, Professor Liversidge, F.R.S., F.G.S., &c.; Dr, 
Leibius, M.A., F.C.S. Members of Council, Robert Hunt, F.G.S., 
&c.; Dr. W. Morris, Frederick Poolman, P. R. Pedley, Chr, 
Rolleston, C.M.G.; H. C. Russell, B.A., F.R.A.S.

as

KIANGNAN ARSENAL.
In view of a possible war between France and China, a 

concise account of what is going on at the chief Chinese arsenal 
may not prove uninteresting to our readers. There are four 
arsenals in the Celestial Empire, viz., the Kiangnan, Tientsin, 
Foochow, and Nanking Arsenals ; but the two largest are those 
of Foochow and Kiangnan. The latter is situated about three 
miles from the foreign settlement at Shanghai, and is on the 
banks of the muddy Hwangpoo. It comprises a small ship
building yard with every requisite for the construction of ships 
of the size of the gunboats built in England for the Chinese 
Government. Attached thereto are a capital dry dock and engi
neering works, including a small-arms factory, shot and shell 
factory, gun and carriage factory, and a large brass and iron- 
foundry, with, of course, the necessary storehouses. Two or 
three miles further up the river, and on the same side, are 
extensive powder works and a cartridge department. The entire 
arsenal covers an area of considerably over 200 acres, and is 
under the supreme direction of a Mandarin named Li Ming
ling, who takes his instructions from both Lin K’un-yi, the 
viceroy of the Liang-Kiang—in which are included the provinces 
of Kiang-su, Kiang-si, and An-hui—and Li Hung Chang, the 
viceroy of Chih-li and governor of Tientsin.

With the exception of the small-arms factory, there is an 
Englishman or a Scotchman at the head of every department. 
For instance, Mr. John Mackenzie, from Armstrong’s Works at 
Newcastle, and who was formerly superintendent of the Turkish 
arsenal, has charge of the heavy ordnance department; Mr. 
William Newton, also from Armstrong’s, takes the shot and shell 
department; Mr. Samuel Ballard the cartridge factory, Mr. John 
Atkinson the powder works, while Mr. John Rennie superintends 
the shipbuilding yard. Mr. John M. Allen is superintendent 
marine engineer, and Herr Leo Brettcheineider is military 
instructor. Otherwise the whole arsenal is worked by Chinamen, 
even to foremen and engineers. The small-arms factory has not 
even a European superintendent, and has been carried on since 
its late superintendent died exclusively by the Chinese.

Throughout the various departments, and at the powder 
manufactory at Loong-wha, there are from 2500 to 3000 
men employed, and although none of them have to serve any
thing like a formal apprenticeship to the particular branch that 
they follow, such as English artisans do, there is a general con
sensus of opinion amongst the heads of departments that 
Chinese labour, “ skilled and unskilled,’’jwill bear very favourable 
comparison with that of our mechanics at home. The only dif
ference there is between the two—if, indeed, there be a difference 
at all—is that the Celestials will not work under high pressure, 
but will take their own time over everything, no matter what its 
urgency ; and they have their own secret societies, which, after 
the pattern of English. Trades Unions, see that their members do 
not do too much work or take too little pay. The scale of 
remuneration ranges from 2 dols. to 3 dols. a week to the coolies, 
to 70 dols., 80 dols., and 90 dols. a month to the foremen, the 
mean being 6 dols. or 7 dols. per week. And when it is remem
bered that they live mainly on rice and similarly inexpensive 
dishes, and, huddling together in wretched habitations, pay next 
to nothing for rent, and do not wear fine clothes, it will be 
that they have abundant opportunities for saving money, 
hours of labour average nine a day, and they leave off two hours 
earlier on Saturdays, and have Sundays entirely to themselves. 
As workpeople their steadiness can be relied upon, for they do 
not drink, and it is only a comparative few that indulge in 
opium smoking. The chief difficulty experienced by Europeans 
in dealing with Chinese mechanics, is that they have an almost 
invincible repugnance to innovations, improvements, or, in fact, 

’ anything new. We understand that the supplies for the main
tenance of this arsenal are derived from two-tenths of the 
revenues of the Imperial Maritime Customs at Shanghai.

A New Light Railway.—Tenders have been received for the 
construction of a light branch of railway from the Great Northern 
and Great Eastern joint line at Blankney, between Lincoln and 
Sleaford, to the populous village of Billinghay, the length of the 
line being 7*77 miles long. That of Messrs. Benton and Woodiwiss, 
Derby, has been accepted, the amount being £42,352 5s. 4d._ The 
contract includes the whole of the works, station buildings, signals, 
telegraphs, and appliances ready for traffic. Messrs. R. E. Cooper, 
Westminster, and Samuel Abbott, Lincoln, are joint engineers. 
The engines will, of course, have to be “light,” like contractors’ 
as the load is limited to 8 tons on a pair of wheels, but the 
ordinary carriages and wagons can pass over, the line being the 
ordinary gauge, 4ft. 8|in. We believe only one light line, in. 
Norfolk has as yet been constructed, but the Great Northern and 
Great Eastern companies hope the new line will meet the require
ments of agricultural districts, and no doubt a great deal is to be 
done in this direction.

Washing the Surfaces of Plaster Casts.—Puscher recom
mends that the surface of the cast be coated over and over again 
with an alcoholic solution of potassium stearate. The stearic 
acid unites with the lime of the plaster, forming calcium stearate, 
and forms a white glaze-like waterproof coating on the surface of 
the gypsum, while at the same time the sulphuric acid of the 
gypsum unites with the potash of the potassium stearate and forms 
potassium sulphate, which passes into the interior of the gypsum 
mass, and by combining with it, hardens it. Sodium stearate, or our 
ordinary soap, cannot therefore be employed because the sodium 
sulphate, which is thereby formed, will not chemically combine 
with the plaster; but in moist weather, or when the gypsum is 
washed, will crystallise out, and thereby forms a crust, and does 
not make the surface waterproof. A potassium stearate soap does 
not occur in commerce, and we are therefore compelled to prepare 
it ourselves, and this is done in the following manner:—Three 
parts of caustic potash is to be dissolved in thirty-five parts of hot 
water and nine parts of stearic acid of the best quality are added 
to it. In a few minutes the stearic acid will have dissolved, and 
by constant stirring it will soon have combined with the potash 
to form a dense clear soap-like glue. We have now to add to this 

equal weight of water and of alcohol of 95 per cent, strength, 
and the clear thinly fluid solution, as clear as water, is to be placed 
in a vessel containing lukewarm water to warm it. The plaster 
cast, which has been previously somewhat warmed, is to be 
repeatedly covered with the solution with a brush or a sponge until, 
in fact, the cast will take up no more of the solution, when it is to 
be placed on one side for two or three hours. By that time the 
alcohol will have evaporated and the plaster cast can now be 
washed with water and a sponge. If the water becomes very strongly 
coloured, it is a sign that the washing has been commenced too soon 
and the potassium soap has not yet been entirely decomposed, in 
which case the plaster cast, after having been dried, is again to be 
treated a couple of times with the soap, and after having been 
placed aside to dry for five or six hours, may again be washed with 
water. The plaster cast obtains by this treatment a waterproof 
crust of a beautiful white and marble-like appearance, which has 
more or less lustre, according as the surface is rubbed more or less 
sharply with a cloth or brushed with a soft brush. If in place of 
caustic potash, caustic ammonia is employed in quantity sufficient 
to make the soap solution clear, and the requisite quantity of 
alcohol be then added, it is found that the plaster cast, which may 
be treated with this solution, has a still white, more waterproof, 
marble-like .crust, after subsequent treatment with water. Old 
plaster casts must be cleaned beforehand; they should be treated 
with a three per cent, solution of potash solution, which destroys 
the surface of the plaster. The caustic lime thus produced is then 
removed by treatment with water, and takes with it the dirty 
crust. The plaster cast thus purified is then to be dried in the 
before it is washed down with the alcoholic potassium stearate, 
which otherwise will not be able to penetrate sufficiently deeply. 
A plaster figure, 0'75 metre in height, requires a solution of 
1'3 grammes of potassjqni pxide in 40 grammes of water,

seen
Their

an

the fourth floor is occupied by the cooler, divided into two com
partments, but provided with means of communication from one 
to another. Above the roof of fermenting house, but adjacent 
to the brewhouse, and forming a sort of tower, is situated the 
main cold liquor tank, supplied from the well by the pumps 
already mentioned, and sufficiently high to give an efficient 
service at considerable pressure throughout every portion of the 
premises. The basement of fermenting house forms a portion 
of the beer cellar, and is floored with a mixture of clay and 
chalk well mixed and rammed in, which stands the constant 
rolling of the casks better than other materials which have 
been used. An hydraulic lift, capable of lifting one ton in 
weight, and worked direct from the main tank, raises the 
casks from the cellar to the loading-out stage, the waste 
water being delivered into the surface well, and thence 
pumped up and used for cask washing, &c. The ground 
floor of fermenting house is used as racking room and 
beer store, and the first floor is occupied by the skimming backs, 
which are constructed of Welsh slate, and fitted with skimming 
apparatus and attemperators. Between the skimming backs, at a 
lower level, are the yeast backs, which are also constructed of 
Welsh slate. On the second floor are situated the fermenting 
squares of English oak, fitted with attemperators, while on the 
third floor and in the roof over are located the malt and hop
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA.
The large bridge over the Nerbudda, on the Bhopal State Rail

way, has been finished. Its total length is about half a mile,
A treaty has been made for mutual working between the 

Northern, Southern, Eastern, and Paris, Lyons, Mediteranean 
railway companies of France.

At a railway league meeting held at Port Douglas, Queensland, 
it was resolved to offer a reward of £500 for the discovery of a 
track up the coast range over which a railway to Herberton could 
be carried.

Both driver and stoker of a light goods engine on the line of the 
Irish mail of the London and North-Western Railway were found 
fast asleep last week on their engine. The men had been on duty 
fifteen hours.

A TON of wheat or seeds may now be sent from Delhi to Howrah, 
a distance of 951 miles, for £1 9s. ll|d., equal to 0'3765d. per ton 
per mile.

The annual death-rate in London last week was 17'16 per thou
sand of the population, and in the twenty-eight great towns of 
England and Wales it averaged 18'7 per thousand.

At the salt borehole of the Newcastle Chemical Company, near 
Port Clarence, there has been considerable progress made. The 
red sandstone has been reached at a depth of 90ft., and more rapid 
work will now take place with the diamond bore, but it will be 
some months before the salt is reached.

The Select Committee on the Manchester Ship Canal Bill has 
conditionally passed the preamble of the Bill.

The Canal Ironworks and attached cottages, Gravesend, 
opposite the new Tilbury Docks, will be sold by Messrs. Wheatley 
Kirk, Price, and Goulty, on the 11th inst.

The number of visitors to the Fisheries Exhibition on Saturday 
last was 19,684, making a total for last week of 82,489. The total 
number from the opening of the Exhibition has been 609,753.

The Darlaston Local Board have instructed Mr. E. Pritchard, C.E., 
to prepare a scheme, with an estimate of the cost thereof, of 
dealing with the sewage of the town, with the view of meeting the 
requirements of the Birmingham Corporation.

The Select Committee of the House of Commons appointed to 
inquire into the merits of the Bills promoted by the Commissioners 
of Sewers and the Metropolitan Board of Works to compel the 
demolition of the District Railway ventilators, gave their decision 
on Wednesday afternoon, when the chairman announced that the 
Committee were not prepared to pass either of the Bills without 
amendment.

The number of miles of streets which contain water mains con
stantly charged, and upon which hydrants for fire purposes could 
at once be fixed, in each district of the metropolis, is now as 
follows: Kent, 85 miles; New River, 215; East London, 120; 
Southwark and Vauxhall, 119; West Middlesex, 89; Grand Ju 
tion, 48|; Lambeth, 136f; Chelsea, 68, making a total length of 
881£ miles.

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, the proportional amount con
tained in an equal volume of water supplied by each of the 
metropolitan water companies and by the Tottenham Local 
Board of Health during May last was:—Kent, '9; Colne Valley, 
l'O; Tottenham, 2'0; Chelsea, 21; New River, 21; Grand Junc
tion, 2*6; East London, 2*9; West Middlesex, 3*0; Southwark, 
3*2; Lambeth, 3'6.

By a recent analysis of tobacco smoke, MM. G. Le Bon and G. 
Noel have extracted bottles of—(1) Prussic acid; (2) an alkaloid of 
an agreeable odour, but dangerous to breathe, and as poisonous as 
nicotine, since one-twentieth of a drop destroys animal life; (3) 
aromatic principles, which are as yet undetermined, but which 
tribute, with the alkaloid, to give the smoke its perfume, 
alkaloid appears to be identical with collidine, which has been 
observed in the distillation of many organic substances, but its 
physiological and poisonous properties have been hitherto 
unknown.

The gross increase in tonnage passing through the Suez Canal 
during the past three years is 1,866,151 tons, towards which 
British tonnage contributed 1,390,931 tons; and, while the 
increase in the total numbers of vessels was 996, the increase in 
English ships was 755. Nearly ten tons of English shipping used 
the canal for one ton of French shipping in 1882, and over twelve 
English ships passed through for every French ship. The actual 
number of English ships was fifteen fewer in 1882 than in 1881, but 
their tonnage was 269,048 tons greater; and, while the French 
steamers increased in the same period from only 123 to 197, their 
tonnage was rather more than doubled, having increased from 
191,139 to 382,855 tons, showing the rapid increase in the size of 
steamers.

Speaking of the liquefaction of oxygen and nitrogen, the 
freezing of alcohol and sulphide of carbon by the use of liquefied 
ethylene, used by M, Wroblewski and K. Olszewski, as already 
recorded in this column, the Scientific American says ;—Air con
tains by weight, approximately, 23 parts of oxygen and 77 parts 
nitrogen. It is common to compress it to a far greater degree 
than above mentioned. For motive power, in driving compressed 
air locomotives, a compression of the air to 1000 lb. to the square 
inch is in some cases employed. The difficulty heretofore 
experienced in the liquefaction of oxygen and nitrogen has been to 
obtain a sufficiently low temperature in conjunction with com
pression. This obstacle now appears to be removed, and a variety 
of new and valuable observations concerning the nature of gaseous 
substances may be expected.

To preserve steel gun-barrels by coating them thinly with 
copper, M. F. Weil uses a composition, in which the usual 
cyanides of the alkalies are replaced by organic acids and 
glycerine. According to M. Weil, these baths require no renewal 
of organic elements, and can be used continuously when they are 
saturated with peroxide of copper. They possess, also, the advan
tage, owing to the property inherent in organic alkaloids, of dis
solving the peroxide of iron without attacking the metallic iron 
itself, of cleansing the steel before the commencement of the cop
pering process, and more perfectly than can be done mechanically. 
The coppering is effected by putting porous clay vessels filled with 
caustic soda lye, in which zinc plates have been immersed, in the 
basin containing the organic copper base—alkaloid—and the steel. 
The zinc plates are connected by a thick copper wire with the steel 
articles to be coated with copper.

M. P. Germain proposes to use the various degrees of resistance 
which selenium opposes to the passage of electricity at different 
temperatures, and under different rays of the spectrum, to the 
regulation of the temperature, in muffles for enamelling painted 
glass or porcelain. He uses a thermo-electric battery of thirty 
elements, which receives the heat directly from the muffle. The 
opposite pole is connected with the wall of a porous vessel, full of 
water, which maintains a sensibly constant temperature. The 
thermo-electric current increases in potential proportionally to the 
elevation of the temperature in the muffle. The selenium is 
brought into the circuit, but it remains comparatively unaffected 
until the muffle has reached the proper luminous temperature, 
when it allows the current to pass and to give a signal by means of 
a bell. We should imagine that a much simpler could be made by 
taking advantage of the rise in the pressure of steam by rise in 
temperature.

A German chemist, Herr Maximilian Zingler, has just patented 
a new process for manufacturing a substitute for gutta-percha. 
About 50 kilos, of powdered copal and 7h to 15 kilos, of sublimed 
sulphur are mixed with about double the quantity of oil of 
turpentine, or with 55 to 66 litres of petroleum, and heated in a 
boiler provided with a stirring apparatus to a temperature of 
122 deg. to 150 deg. O., and stirred until completely dissolved. 
The mass is then allowed to cool to 38 deg. C., and is then mixed 
with about 3 kilos, of casein in weak ammonia water, to which a 
little alcohol and wood spirit has been added. The mass is then 
heated to the former temperature—122 deg. to 150 deg. C.—until 
it is a thin fluid. It is then boiled with a 15 to 25 per cent, solution 
of nutgall or catechu, to which about half a kilo, of ammonia has 
been added. After boiling for several hours the mass is cooled off, 
washed in cold water, kneaded in hot water, then rolled out and 
dried. It is claimed that the product is produced much cheaper 
and cannot be detected from the real article. It is said to wear 
equally as well.

A new bichromate battery has been devised by Signor Luigi 
Ponci, director of the Como Technical Institute. The exciting 
fluid consists of 2^ lb. of potash, half a gallon of hydrochloric acid, 
and a gallon of water. The bichromate is crushed and dissolved 
in boiling water, when all the acid is added at once. A liquid is 
thus obtained, consisting of a mixture of chloride of pottassium 
and bichromate of potash, which forms no crystals. The battery 
is a wooden box lined with lead and provided with a leaden 
syphon for charging. It contains six rectangular glass cells with 
holes in the bottoms, whicli'rest upon glass plates permitting of the 
circulation of the liquid. The elements consist of one zinc and 
two carbon plates, separated by a small band of india-rubber and 
clamped together. A six-cell battery is capable of producing 
current of the same intensity as six small Bunsen elements. Three 
such batteries will keep in incandescence an eight-candle Edison 
lamp of slight resistance, and eight of them will maintain a good 
arc lamp. This battery is said to require no attention, while the 
liquid is not liable to change, and gives out no smell; nor is there 
need to amalgamate the zinc.

The Colombo, Ceylon, municipal authorities have sanctioned the 
construction of tramways through the main street of the native 
Pettah, or town, having its terminus near the Clock Tower within 
the fort, but will not consent for the present that lines shall be 
laid along the Galle Face and Kollupitya.

The first sod of the Gravesend Railway was turned by Lady 
Water low on Saturday last. The new line will be about five 
miles long, and there will be stations at Southfleet and near 
Rosherville. The deep-water pier with which the line will be 
connected at Gravesend is an important part of the scheme.

On Sunday evening while the Cornish mail train was running at 
the rate of about thirty miles an hour round a rather sharp curve 
near Menheniot, the last carriage, which was empty, suddenly 
left the rails, dragging with it a fish wagon. The train was 
quickly stopped, but not before the permanent way had been 
much damaged.

In a report to the Board of Trade on a collision which occurred 
on the 16th April, between Dunleer and Drogheda, on the Great 
Northern Railway of Ireland, Major-General Hutchinson says - 
“ If the driver of the passenger train had had command of a quickly 
acting continuous brake, he would no doubt have been able to stop 
before reaching the goods train.”

nc-

An iron screw steamer, the Badsworth, of the following 
dimensions, was launched on the 25th ult. by Messrs. Oswald 
Mordaunt and Co., Southampton:—Length, extreme, 276ft.; 
breadth, 36ft.; depth to floors, upper deck, 24ft. 6in. The vessel 
is spar decked with poop, two small bridges, and topgallant fore
castle. The engines, by the same firm, are compound, having 
cylinders 30in. and 60in., with a stroke of 42in., steam being 

pplied by two boilers 13ft. diameter, with a working pressure of 
901b.

Within the past six months the use of steel nails, the Boston 
Commercial Bulletin says, has increased largely. “They came 
into the market about a year ago, and found an immediate sale. 
One by one the leading nail companies of this State took up this 
line of manufacture, until all now produce steel nails regularly. 
No change in machinery was required. The knives for cutting the 
steel plates dull much quicker than on ironwork, but otherwise the 
cost of manufacture is not increased beyond the first cost of the 
steel bloom as compared with pig or scrap iron, which is used in 
making iron nails. At first the extra cost of steel nails was 1J cents 
per lb., or 1*50 dols. per keg, but it has now been reduced to one 
dollar extra.” We have not seen them yet in this country.

The Wakefield Corporation Waterworks Committee have deter
mined to again call in Mr. Hawksley, C.E., of London, and Mr, 
Jackson, of Bolton, to make another examination of the proposed 
site for new waterworks along with Mr. Filliter, of Leeds, ihe 
engineer for the scheme. It is said that the discovery of the fact 
that the coal has been won from under the site of the reservoir will 
necessitate the formation of puddle trenches all round the basin 
of the reservoir, and that instead of the cost being only £40,000, it 
will be at least £100,000. In order to minimise the alarming 
additional cost it has been suggested that the size of the reservoir 
should be considerably reduced, and that instead of being formed 
to contain, 320,000,000 gallons of water, it should be made to hold 
only 135,000,000.

The port of London over-sea trade for the week ended June 23rd 
was:—Number of vessels entered in, 245; number of steamers 
entered in, 145. Number of vessels entered out, 142; number of 
steamers entered out, 96. Number of cargo vessels cleared out, 
137; number of cargo steamers cleared out, 99. Tonnage of 
vessels entered in, 146,657; tonnage of steamers entered in, 104,966, 
Tonnage of vessels entered out, 91,606; tonnage of steamers entered 
out, 65,452. Tonnage of vessels cleared out, 91,585; tonnage of 
steamers cleared out, 66,049. Total number of British vessels 
cleared out, 107; British tonnage cleared otut, 70,873. Number of 
British steamers cleared out, 81; tonnage of British steamers 
cleared out, 52,585. Number of British sailers cleared out, 26; 
tonnage of British sailers cleared out, 18,288.

Brewers have occasionally endeavoured to replace wood by 
some more suitable material. Stone is used sometimes in the 
North of England; slate, in spite of its first cost, which is consi
derable, is fast growing into favour; and glass has also been 
recommended. The Brewers' Guardian proposes the use of glass, 
but thinks that its expense, the difficulty of obtaining it in 
sufficiently large sheets of the requisite strength, and its excessive 
liability to fracture, are too great to make its use practicable. 
Speaking of toughened glass, it is suggested that, if large sheets of 
it cannot be obtained at a moderate expense, tablets of a moderate 
size might be glazed together in a suitable framework by means of 
some insoluble and odourless cement. Fermenting squares, racking 
vats, yeast stillions, and other utensils made of such a material, 
would seem to meet all the requirements of the brewer, and would 
certainly be preferable to any other material, with the exception, 
perhaps, of slate, in the matter of cleanliness.

At the closing meeting of the session of the Meteorological Society 
on the 20th inst. a paper was read, entitled, “ Notes on a Second 
Series of Experiments on the Distribution of Pressure upon Flat 
Surfaces Perpendicularly Exposed to the Wind,” by Richard H. 
Curtis, F.M.S. The results obtained in these experiments agree 
very closely with those of the former experiments. Another paper 
was read “On the Reduction of Wind Records,” by the Hon. 
Ralph Abercromby, F.M.S. The author discusses the significance 
and best method of deducing from anemographic records the total 
quantity, the quantity from different points of the compass, the 
relative frequency, the mean and annual velocity, the mean 
velocity from different quarters, the resultant, and the mean and 
diurnal direction of the wind. A paper was also read “ On River 
Temperatures as compared with Air Temperatures at Greenwich 
and Bremen,” by Robert H. Scott, M.A., F.R.S. The author 
compares the results given in a recent paper by Sir G. B. Airy on a 
comparison between the records of the temperature of the Thames 
and those of air temperature taken at Greenwich with those 
published by Herr von Freeden for the temperature of the Weser 
as compared with, that of the air at Elsfleda, close to Bremen, for 
the ten years 1858-67.

The Stratford-upon-Avon Town Council have decided upon a 
new sewage disposal scheme and a new water supply to be carried 
out from the design of Mr. E. Pritchard, C.E. The water supply 
will be abstracted from Snitterfield Brook at a point near the 
Wolds. From this point the water will be taken by means of an 
underground conduit to a reservoir, and will be decanted from the 
reservoir to filter beds and from thence by means of 7in., 6in., 4in., 
and 3in. mains to the whole town. The reservoir will have a 
maximum depth of 22ft. and will have a water area of 4a. lr. 20p., 
and will contain when filled 15,500,000 gallons. In the excavation 
for the conduit it is anticipated that a considerable 'volume of 
water available for the town supply will be met with ; this is pro
posed to be conveyed direct to the filter beds, or the supply main, 
and is proposed to be quite independent of the reservoir, being, in 
fact, a supplementary supply, entirely distinct from the brook. Of 
course it is impossible to determine, until actual excavation takes 
place, what may be the probable volume of water from this 
source. The drainage area contributing to the Snitterfield Brook at 
the proposed point of abstraction is approximately 700 acres ; this, 
with an average annual rainfall of 27in. and assuming one-third 
only finding its way to the brook, would give a quantity per 
annum equal to 142,51S,600 gallons. The supply to the town is 
proposed at 15 gallons per 24 hours per head of the population ; 
the mains having the capacity to admit of a supply sufficient for 
a population of 12,000. The water level of the reservoir when 
full is 290ft. above mean sea level, or nearly 159ft. above surface 
level of the ground in front of the Town Hall of Stratford-on- 
Avon; the water level of the filter being 271ft. above mean sea 
level. The total estimated cost of this work is £18,000, and of the 
gewerage works £5500,

con-
The

On the railways of the United States the average of the 
accidents per day for April were 3‘53 accidents, 0'87 killed, 
and 3'80 injured; for the year there were 4'27 accidents, 1*16 
killed, and 4'92 injured. The average casualties per accident were, 
for the month, 0'245 killed and 1'075 injured; for the year, 0'272 
killed and 1*151 injured. The averages per month for the year 
were 130 accidents, 35 killed, and 150 injured. April was below 
the average, not only in accidents, but also in killed and injured.

On Tuesday the French Government voted 4,677,000f. (£187,080) 
for continuing work on the Senegal railway and forts. M. Ferry 
admitted that the expense had been considerably underestimated 
■—133 kilometres of railway, and an expenditure of sixteen millions 
having been omitted—but said that this was due to want of ex
perience of railway making in the desert. He deprecated the 
abandonment of five or six forts, the last raised on the banks of 
the Niger, and urged that a railway saved the expense of mules 
and asses in victualling, while the recent history of South Algeria 
had shown the great military advantage of railways.

On Tuesday afternoon one of the most serious tramcar accidents 
occurred at Huddersfield that has yet happened. Five persons were 
killed, and about sixteen seriously injured. The road to Hudders
field town from Lindley is on a falling gradient nearly all the way, 
and the last half-mile is very steep, and ends with two very awk
ward curves. On Tuesday a car from Lindley, with a "Wilkinson’s 
engine in front, came down the hill at a high speed, and on one 
of the curves referred to, left the line and turned over, 
persons on the top were thrown with great violence to the ground, 
and were cut and bruised terribly. Those inside were thrown into 
a confused heap, and also badly injured.

The

The Government convention with the Orleans Railway Corn-
Twopany was laid before the Chamber on the 28th ult. 

thousand three hundred kilometres of new lines are conceded to 
the company, which will bear the expense of construction up to 
50,000f. per kilometre. It will also repay the 205 millions 
received from the State, under guarantee of interest, and will give 
50 millions for lines already made; but it transfers certain short 
lines to the State. The company engages to construct 200 kilo
metres a year while it is guaranteed 56f. dividend, and will give 
up to the State two-thirds of any excess over 71f. M. Raynal 
urged the Committee to report on this and the other con
ventions before the prorogation, which, he said, could not be 
deferred beyond July 21st, on account of the Departmental 
Council elections.

A correspondent of the Nebraska State Journal writes:—“I 
wish I could give you a description that would do justice to a rail
road I rode on in Oregon. There used to be some coal mines up at 
Coquille City, and a wooden tramway was run up from the head of 
Coos Bay. The mines gave out, but the tramway was left. I 
heard there was a railroad, and when I got there the train had 
backed up to the end of the track. Well, you would have died to 
see that train of cars. The old man who had appropriated the 
tramway had got an old engine out of the mine and mounted it on 
a hand car and connected the driving shaft with the handle. This 
was the engine and tender. The baggage, mail and express cars, 
and the passenger coaches, were comprised in two rubble cars, such 
as are used in the section for carrying tools, rails, &c. The old 
man was a no less wonderful combination than the train. He was 
the company and the working force of the road. President, vice- 
president, stockholders, agent, conductor, engineer, fireman, and 
peanut boy, were all comprised in his lank form. He never had 
any trouble with the stockholders, and he carried the general office 
in his hat. My fellow passenger raised an umbrella when he got 
on board, and on my inquiry as to the need of an umbrella, said I 
had better raise mine—I would need it.. When the train started 
I found out he was right. The puffing, wheezy old engine sent 
soot and water over us in a perfect shower. We got along, how
ever, very well, and would have made the trip as quickly as we 
could have walked it, if the train had not stopped when we were about 
half way and waited half an hour for a man who wanted to go 
with us to finish his supper.”

A REPORT has been published on the accident which occurred on 
the 20th April to a train of empty carriages belonging to the 
London and South-Western Railway Company, at the Snow-hill 
sidings of the London, Chatham, and Dover Railway Company, 
when the engine-driver, fireman, and one guard of the train were 
injured. The leading end of the engine fell into the fan turntable 
pit, and it and two front carriages were badly damaged, as well as 
the engine turntable in the pit. In the return to the Board of 
Trade from the London, Chatham, and Dover Railway Company, 
the accident is supposed to have “ happened through 
brake failing,” but in the return from the London and South- 
Western Railway Company, it is stated “ that the driver lost 
control of the empty train through not properly applying the 
vacuum and other brakes,” and the engine fell into the turntable 
pit. Colonel Yolland says:—“ A careful consideration of the 
statements of the men induces me to think that there is no evidence 
whatever to prove that there was any failure in the working of 
the automatic vacuum brake fitted to this train on this occasion, 
but there is most distinct evidence given by the driver himself to 
show that he did not understand the proper mode of working it, 
and used it most improperly while running through the Snow-hill 
station in pulling off the brake setter three or four times, and it 
was found at ‘ off ’ immediately after the accident happened. 
The brake should have been moderately applied in regulating the 
speed of the train down the steep incline of 1 in 40, whereas 
according to his own showing he did not apply it until he got to 
the Ludgate-hill end of the Snow-hill station. One thing is quite 
clear from this accident, that no untrained engine-driver should 
be permitted to drive a passenger train fitted with the automatic 
vacuum brake, ”

the vacuum
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. occurrence.. We fear that the explanation of the catas- two have been lighted on the same system by the Swan Com- 

trophe is simply that the Daphne was an exceptionally pany, and this is really about all the commercial lighting 
tender ship—that is to say, a craft with little or no initial that is to be seen. There is a fine display at the Fisheries 
stability. Recently, and we think unwisely, a number of Exhibition, and one much less remarkable at the West- 
vessels of this kind have been constructed. The Austral, minster Aquarium; but these are strictly exhibitions of 
for example, which nearly capsized in Australia, was a electric lighting, and not commercial installations. What 
vessel with little or no initial stability. It is is true of London is yet more true of the country. No 
stated that the City of Rome is not safe with progress whatever has been made in introducing electric 
less than 1000 tons of coal or cargo on board, lighting into private houses. Almost the only examples 
In a paper “On Curves of Stability of some Mail we have of the popular use of electric lighting is 
Steamers,” read by Mr. Biles before the Institution of supplied by a few small installations in the Strand, 
Naval Architects in April, 1882, mention is made of the and at Brixton, arc lamps being almost exclusively used ; 
Thames, the property of the Peninsular and Oriental Com- incandescent lamps are to be found in one or two hotels and 
pany. She is 392ft. long, 42ft. beam, and 34ft. deep. On restaurants; and the Brighton Pavilion will, it is hoped, 
a mean draught of 19ft. this ship had so little stability that be lighted in the same way in a few weeks. But when we 
she heeled 12 deg. to port or starboard, according to which have summed all up, the work done by the electrical engi- 
way a moderate breeze was blowing. In the course of the neers is as a drop in the ocean compared with that done 
discussion which followed, Mr. Henwood mentioned a ship by the gas engineers. We know that what we write will be 

wb*cb’ wben empty, had a list of 11| deg. to very unacceptable to a few individuals; but it is the truth, 
starboard, and he brought her upright by shifting 13 tons an unpalatable truth, perhaps, but one that may as well be 
of dead weight on her upper deck. It must be clearly told now as further on.
understood that these ships of small initial stability are not The question why the use of the electric light does not 
necessarily unstable or unsafe when they are loaded ; but extend naturally suggests itself. Many answers may be 
the tendency to build such vessels is not the less to be con- given, uncertain Parliamentary action may be cited among 
demned. They are unstable because they, are too others; but we think that two supply all the information 

speak in popular language—for their width, needed at the moment. The first is that the public have 
and before they can be considered safe they must no confidence in it, and the second that it is not only too 
be brought far down in the water. If we put dear, but too troublesome. Householders are accustomed 
arJii “atwise .on the. water, it will be extremely to turn a tap and light their gas, and the gas is always 
difficult to overset it, while it would be impossible to make ready when wanted. No private householder will 
t e same board swim upright, with one edge up and the steam engine and dynamo when he can have gas, and 
other immersed. Let us suppose that the board is a foot if he does not obtain the light in this way he cannot, it 
wide, and ten feet long. If now it be sawn in two, and the seems, have it at all, at least up to the present. As to 
strips nailed together, we shall have a compound plank, the expense of the electric light, there are really next to 
6m. deep and 2in. wide, and the addition of a small data to go upon. No one can tell, for example, whether 
amount of lead on one edge would suffice to make this the Edison Company is lighting the Holborn district at 
structure swim with one edge up; without the. lead a loss or not; and the same thing may be said of every 
this would be impossible. The tender ship is in a similar company actually doing work at a price ; but there is very 
condition, and without ballast or its equivalent she will good reason to think that in all cases the cost of electric 
not swim upright. It has been stated that the reason why lighting is under-estimated, because electricians and electri- 
the Daphne turned over was that she was suddenly checked cal engineers, as a rule, quite lack the commercial know- 
by a cable fixed to an anchor, provided to prevent her ledge which is essential to an accurate estimate. As an 
from going too far. S j far as we have learned the arrange- example, we may say that we saw not long since an esti- 
ments for launching were like those always adopted on the mate for the power required to run a certain number of 
Clyde. From the hawse-pipes on either side depended arc lamps, which was based on the power spent in the 
cable chains held by heavy weights to. the ground, with lamps, with 10 per cent, added for contingencies. Nothing 
just sufficient slack, .allowing for the distance the anchors was allowed for engine friction, the resistance of belts or 
Wer<L ®xP®c^ed dra§> Pub UP the vessel when she shafts, and the efficiency of the dynamo was taken at 
reached the middle of the channel, which at this point has 90 per cent. The proper estimate in this case would have 
a breadth of about 500ft. Assuming that she was a tender been to regard the power expended in the lamps as 40 per 
ship, it is quite possible that the check in question would cent, of the indicated horse-power required, 
heel her over Mr. Henwood made a ship stand up with The most recent utterances on the subject of electric 
I d tons of dead weight, and it is evident that the initial sta- lighting are those of Mr. Gordon, who read a paper on the 
bility of this ship, up to ll£ deg., was measured by this subject before the Society of Arts, 
weight. Bearing this in mind, it is easy to see that an manager of the electric light department of the Telegraph 
anchor and cable might put on sufficient strain to turn over Construction and Maintenance Company. He is an able 
the Daphne until her side lights were submerged ; her sink- electrician, and the inventor of a capital dynamo; but
mg would follow as a matter of course. But the obvious this did not prevent him from saying much with which we
answer to this line of reasoning is that she ought not to cannot agree. We do not refer so much to the 
have been so tender that an anchor and cable could turn her electrical portion of his paper, if we may so 
over. It has also been stated that there was a great deal of speak, as to the engineering part. Here we must 
lumber on her deck, but no amount of lumber which could quote Mr. Gordon“ In putting up a plant for 
be carried under the conditions ought to have upset the 10,000 lights, in the middle of a populous town—a town of

the catastrophe oh the Clyde. “IP*. wealthy houses, where the inhabitants do not at all
The capsizing of the Daphne within a few seconds aftPr • * quite evident that m this case the system of build- like smoke and waste steam—there are a great many

she left the launching ways is probably an unparalleled ?n fer s^llPs ^as been pushed too far. If no lives had matters to be attended to.” Mr. Gordon gives a diagram, 
event; whether it was or was not also inexcusable remains e^aMmitvTpn^r^ th®uPseft1tin+|of tbe DaPhne with showing three engines of the marine type, each driving a 
to be seen. The Daphne is a screw steamer of about 500 S3 * notPI®a8ura Recen tly there have been many huge dynamo. The engines stand side by side, with the
tons, built for the Glasgow and Londonderry Steam Packet alftndftdTffsteamers. Ships have disappeared with boilers behind them. “ This,” says Mr. Gordon, “ is not
Company by Messrs. Alexander Stephens and Sons tothfnw W TC-tl*'& tmCe •“} There is some reason the only way, perhaps not the best way in which it could
Linthouse, Glasgow. She is 175ft. long, 25 ft beam 1 ™ steamefs capsized. It is at least certain be worked out, but it is one way which has recommended
and 13*ft deep. The ship left the waysVabout S’ fttoTleS T? ^ PUShed ft ft forft ft to us' There is the P^ an end elevation, and an 
past eleven a.m. quite successfully, but she had scarcely sh nbuffder, nf 36611 Tft ftPft/ by elevation of the boiler house. Of course, we have to get
moved her own length from the shore when she turned andCo The ft M.essrs- Denny our boilers m pretty close; there are seven boilers here,
over on her port side, and sank in less than three minutes thinTto onntin™ f ftft® WlU pe?hapS d° some‘ The,n there 18 the dynamo house with three dynamos, each
At the time of the launch she had about 150 workmen and S thTtT Tift S ftft are going too far. It working 5000 lights, two to be always at work, and one in 
about 50 others on board, and according to the latest advices Say be loaded so as to bo "lsk ftVe’ the wh°le plant beirig desiSned for 10,000. Then
it seems that 150 of these men have been drowned. It that a mistS ft l RerfectIy f 5 ,but,lt 18 also tlaie Z? haVe an arrangement so that the mains are laid double.
is stated that not a single plumber has been left on Messrs, reversed ftf! VhftTfthft h6r ft -the ft 18 to 8a?> each ll0use bas half its lights from one 
Stephens’ books. Into the descriptive details of the totl£ 1,W? ft the]1Daphne Proves that it is dynamo, and half from another, so that, "supposing an
catastrophe it is not our province to enter; but it is our theWrftftftt 1* ft 8tea“ers> wblle that of earthquake upset one of the dynamos, and put it wrong, 
province to consider to what the event was due. The less°n for large craft Taken then only half the lights would go out; the town would
inquiry which will be carried out under Scotch law differs screw Sam’PP * the Wh° 6 range °f P08Slble nqt be put in darkness. There is one class of accident
in many respects from our own coroner’s inquest, and the which may occur to any machine, and it is, I think, about
proceedings may be greatly prolonged. Without antici- electric lighting. . e onl7 difficulty which large dynamos are liable to, that
pa ting what the ultimate verdict may be, we can deal with Summer nights do not direef . 18 £®ttmg a hot bearing. But an engine-driver is not
the facts as they stand. The most prominent fact is that indivtu^ T hlS ft5 * he canft keep an engine with a bot

he logical deduction—also a matter may be excused i/they do’not feel much interest for the gh°mg w aquarter an ft 5 and supposing he
not sufficient stability. On these time being in the relative values of two systems of ill„ b d u hdS a bot ftnn£> a11 he bas to do ld to start the

, J ^ . . room for any dispute. Why she mination. For this amonVo her reasoTs Z Sparf d^am°> get the speed of that the same as the speed
had not sufficient stability is, however, a different matter, is being done just now i/electric lighting But we havf ^ ^ start the exciting engines, get the pres
on which no opinion can be pronounced until evidence has passed the longest dav and autumn gand e'ven wiZ! h constant, then pull over the switch, and all that will
been taken. An inquiry into this point will form a ZZ so neTthat^ourfi? to'S baPpen Wl11 be » -light jump in the light, and then the
legitimate exercise for the jury called upon to pronounce them The time is onnorfune enmmh n ^°r ^gjuccr may instantly stop the heated dynamo and attend
a verdict, but it is not for us to say at present. P cohering th?^resent^SSL^ of 8electrr ? the bearblg- The engines are condensing engines, each

There is no reason to conclude that the builders were and its prospect.? of success These last arf^/f dH1Rnio to have two, mid they wiff require about 510 indi- 
not competent in the fullest sense of the term. The ship- as encouraging as is desirable Tn eeH-/ l“ C cafed horse-power when at full work. Each engine is
yard of Messrs. Stephens and Sons is one of the most attempts are made to nut thino-s in a nlen«. .quar e^8 ca,culated to have a power of 275 indicated horse-power, 
complete in the world. Ships are turned out of it by the We should not do o?r * duty* if we? followed^thk 80as to Slve about SSO-horse power available, which is 
score. As has not been inaptly said, “ Messrs. Stephens vicious exam nle For nearlv two vearatfio r 8^C1.®nt reserve- Again, there are boilers in reserve;
and Sons weave ships.” Their plant for making marine many forms has been before the miblic • in/nnrn° 45 boilers would give sufficient power, so that there will
engines is all but perfect. The use of the chisel or the have^been, nominally at least subscribed to wo/kTarinT ^ b?llers standing quite idle, which can be
file is almost unknown in their yard. The slips are patents and differenfsvstems ’ Tt i„fl, work various cleaned. There is a large crane running along the
commanded by powerful traversing cranes competent to Lnsiderab?/over two millions steriing hi beeT^tujll'v Zdt<?mh W‘ uf%t°fP“t tbe.^machinery into it.jrlace, 
take up a whole marine engine complete—when not too subscribed and in some shtie or wav wnt .. ^ andto lift any part of it as may be required for repairs.”
large—in the erecting shop, carry it to the hull, and drop with electric lighting It must h/admitV/ “ i11 Here at the very outset we have Mr. Gordon doubling
it in Ships have not infrequently been launched at that there is ve"y lit tie to show for this enormous outlav fern G leads’alchou^h 18 weilknown that the cost of
Linthouse with steam up. Some of our daily contempo- A sixth-rate gasworks would give more lShtThS aft ead« ^ one of the greatest foes of the electric light. He
ranes have attributed the upsetting of the Daphne to the electrical apparatus in Great Britain put together A W h i prPvlded °,n1/ 50.Pf cenb more plant than is required, 
circumstance that she had her machinery on board, railway stations as for exanmle the Grpnt TVnril Z (' 6T aiKJ ltils enough to point out that if one dynamo broke down,
At the time of launching her engines only were Western and Great Eastern ^rmini m1610’ and the enginei driving another dynamo as well, he could
in position, as it was intended to put her boilers badly lighted by now old fashioned arc lanra/ Tn supP^ half light It is no use to argue that such a 
in subsequently under one of the harbour cranes. The the City we have a few i TP • \ cann^ happen, because it has actually happened to
p^encecfhevcngincsoughttcbavemadebermorestable tapP G smaU dLrW round Holborn vldnct fa in Holborn. further-
than the reverse; and in any case, the launching of lighted on the incandescent svstem hvthpTLJn 1 “ore, he insists on having condensing engines. “ If you 
steamers ^ boilora in ja a thing of daily wd the new U„ fipnrfa, » theatre, and a reatauraSTr

PARIS.-—Madame Boyveau, Rue de la Sanque.
BERLIN.—Asher and Co., 5, Unter den Linden.
VIENNA.—Messrs. Gerold and Co., Booksellers.
LEIPSIC.—A. Twietmeyer, Bookseller.
NEW YORK. The Willmer and Rogers News Company, 

31, Beekman-street.

TO CORRESPONDENTS.
*. order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a la!, postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions.

*** We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies.

*** ^ers intended for insertion in The Engineer, or con
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of 
communications. anonymous

1 ca\1^nRi'g~Medinl£ngUmdt U applied Jor be-fore the comPlete specifi-

*3 flu^e Possible and practical to do what you propose, but great 
difficulties might be met with in applying the principle to some lathes, 
lhere would be no difficulty, however, in making a lathe complete.

SUBSCRIPTIONS.
The Engineer can be had,, by order, Jrom any newsagent in town or country 

at the various railway stations; or it can, if preferred, be supplied direct 
ft om the office on the following terms (paid in advance)

Half-yearly (iincluding double numbers).................£0 14s. 6<L
Yearly (including two double numbers)................. £1 9g.’ od.

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. The Engineer is registered for transmission abroad.

Cloth cases for binding The Engineer Volume, price 2s. 6d. each
A complete set of The Engineer can be had on application.
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will re-eive The Engineer weekly and post-free. 
Subscriptions snt by Post-office order must be accompanied by letter of 
'increased ratM ublltner' ^hick Paper Copies may be had, if preferred, at

Remittance by Post-office order. — Australia, Belgium, Brazil. British 
Coiumhia, British Guiana. Canada, Cape of Good Hope, Denmark 
Egypt France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands 
hew Brunswick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumama, Switzerland, Tasmania, Turkey, United States
I^dia 'fto 6d AfnCa’ WS8t IndieS’ Cyprus’ £l 16s- China. Japan,

use a
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Remittance by Bill in London. — Austria, Buenos Ayres and Algeria 
nh?HCOI,I^iani8lands’r.No,rway' Panama, Peru, Russia, Spain, Sweden! 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 Os. 6d.
Mauritius, Sandwich Isles, £2 5s. Manilla,

, , „ , advertisements.
* The charfie f°T Advertisements of four lines and under is three shillings ■ 

or every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
order m payment. Alternate advertisements will be inserted with alt

Letters relating to Advertisements and the*Publishing Department of 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, 16VStrand.

Mr. Gordon is
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elongation of between 29 and S3 per cent., and a contraction of 
area of between 53 and 63 per cent. Tubes flanged and bent 
close, cold, yet without sign of fracture, are the contribution 
from a second Austrian steel works, the Witkowitzer Bergbau. 
The Belgian contribution is an assortment of wire from the 
finest to the ordinary thick from the Les Acieries d’Anglear, of 
Renory, Ougree. The content of carbon in this wire is from 0'12, 
to 015 per cent. The same firm likewise show steel wire upon 
their own account.

strict sense of the word, engineering in their character. 
There is a good collection of machine tools, although 
nothing with the exception of a hydraulic rivetter, and 

two smaller exhibits, can be regarded as strictly 
novel. In another place we have dealt very fully with the 
contents of the building, and it must suffice to say that 
Mr. Barnett, aided by Mr. D. K. Clark, Mr. D’Alton, and 
the other members of a competent and ample staff, seem 
to have left nothing undone to satisfy both exhibitors 
and the public. Nothing is more appreciated by both 
than an honest determination on the part of the organisers 
of exhibitions of this kind to do full justice to them; and 
the experience obtained of Mr. Barnett’s management 
during his last year’s exhibition has evidently been satis
factory. If it was not, certainly exhibitors would not 
have done as they have done this year. The character of 
the exhibits is, upon the whole, of the most superior 
description. Thus, the exhibit of Sir Joseph Whitworth 
and Co. is, in itself, worth a journey to see; indeed, few 
more splendid displays of steel work have ever been got 
together than this. The exhibit of the Leeds Forge Com
pany is another wonder in its way, and it may be taken as 
an evidence of the appreciation of the firm for Mr. 
Barnet’s exhibition that the cost of this exhibit will, we 
have reason to believe, exceed ,£1000.

That exhibitions as a whole have done this country 
harm is an opinion entertained by many engineers and 
manufacturers who ought to be competent to speak with 
accuracy on this point. They hold that the International Ex
hibition of 1851 taught foreigners a great deal too much. It 
is, however, too late in the day to deal with this question now. 
Even if those who condemn exhibitions are right, the mis
chief has been done, and nothing we can show now will 
teach the intelligent foreigner much that he does not 
already know or cannot easily learn. It remains to us to 
make our exhibits invariably of such a class that the 
national reputation may be kept up. In many respects 
both English design and English workmanship are 
still greatly in advance of anything produced abroad; 
and this is especially true of locomotive and marine 
engines. It is unfortunately true that indifferent exhibits 
may do much to lower the tone of an exhibition and to 
convey a very false impression to visitors. We do not say 
that there is nothing bad in design, material, or workman
ship to be found in the Agricultural Hall; that would be 
to assert too much. But we can safely say that there is 
very little to be seen mediocre in character. The truth is 
that the exhibition of last year, followed by its copy on the 
Tyne, gave a high character to these undertakings, and it 
is felt that it will not do to make a bad display. To com
pete with such firms as the greatest represented at the 
Agricultural Hall this year in excellence of design, material, 
and workmanship may appear a serious undertaking ; but 
the very circumstance that such a competition is necessary 
acts as a stimulus, and promotes the production of good work. 
It will not do to be beaten ; and it is fully understood that 
as much merit may be found in a little launch engine as 
in a huge steel forging by Whitworth or Krupp, only the 
merit is of a different kind. Let it be felt that an Exhibi
tion is really to contain first-class exhibits sent by 
firms of world-wide reputation, and the tone of the under
taking becomes elevated. None but those who know that 
they will not disgrace themselves will show at all, and each 
exhibitor will do his best to make or maintain his reputa
tion. For this reason Mr. Barnett is to be congratulated 
on the presence of much that is to be found in the Hall, 
and should he repeat his venture, we have no doubt that 
he will find year by year that the exhibits grow in import
ance and value.

One of the most attractive points about the present 
Exhibition, as far as the outside public is concerned, is the 
great variety of the exhibits. We do not find the 
same things produced and reproduced over and over 
again with small modifications. On the contrary, almost 
the whole range of mechanical engineering is fully repre
sented^—from a locomotive to a gland packing, from a steam 
pump to the latest novelty in lubricators, everything will 
be found; and those interested in engineering, even 
remotely, who cannot succeed in spending pleasant hours 
in the Agricultural Hall must, we think, be hard to please. 
The organisation of the place is as nearly as possible per
fect in every respect, and this is a most important point. 
Those who can and do not visit the Exhibition will, we 
think, make a mistake.

air, and you hear no more about it: but if you have over 
1000-horse power, even in this station, which is regarded 
as a small experimental one, and send the waste steam into 
the air, two or three unpleasant things will happen. First, 
you will choke the chimney, because the effect of the steam 
will be to cake the soot, and so spoil the draught, and some 
day you would find the furnace would not draw ; secondly, 
that steam would attract all the London blacks, and form 
a fog to which our present fogs would be as nothing, and 
that would be a bad introduction of the electric light, one 
of the great arguments in favour of which has been that it 
is to keep our houses clean. With a condensing engine, 
the waste steam is all condensed, and goes away in 
the form of water. It is a hard saying to say there 
must be condensing engines, because condensing engines 
very greatly increase the first cost; but in spite of this, I 
say we must make up our minds that if we have the elec
tric light at all, we must be prepared to pay for condensing 
engines. We must remember, too, that there is a special 
clause in the Electric Lighting Act, and in the draft Pro
visional Orders, pointing out that no parliamentary powers, 
conferred on a corporate or other body, are in any way to 
be regarded as a protection to them against being indicted 
for a nuisance, if they should cause one. Therefore, we 
must arrange the plant so as not to cause a nuisance. With 
electricity there is more loss in transmitting it to a long 
distance than with gas, so that we cannot place our electric 
lighting machines at a great distance from the town. 
About half a mile radius is a convenient distance, and 
therefore the stations must be tolerably central.”

It may be highly desirable to have condensing engines, 
but not for the reasons stated by Mr. Gordon. We never 
before heard of the exhaust steam from an engine collecting 
“ blacksbut what, we may ask, is to be done where no 
condensing water is to be had? There are not a few 
districts in which the cost of water would be greater than 
that of coal. If it be, indeed, true that electric light engines 
must condense their steam, then another weight is added 
to an already over-burthened system.

If Mr. Gordon spoke as an engineer of experience, he 
would say that to work such a plant as he speaks of econo
mically, he ought, as far as possible, to work it con
tinuously. With two dynamos and engines—that is to 
say, with two-thirds of his plant and one half his 
costly leads—he would get a much better in the sense 
of a safer result by supplementing his dynamos with 
secondary batteries. But Mr. Gordon’s machine gives an 
alternating current, and he does not believe in secondary 
batteries, and, in the course of the discussion which 
followed the reading of his paper, he said :—“ Storage 
was not analogous to pumping gas into gas reservoirs. 
You could not store electricity; you stored energy, and the 
analogy to storing energy was winding up a spring or 
pumping up water to a high cistern. Suppose you had a 
steam engine which worked a quantity of machinery in a 
large factory, what would be thought if some one came to 
you and said if your engine broke down the shop must 
stop, so you must have storage; and told you to take off 
the belt, use the engine to pump water into a high reser
voir, and let the water run down again, and turn a turbine, 
and drive a shaft, and then you would be sure not to break 
down ? They would not think much of the practical 
nature of such advice; and if he added, you must pump it 
into a cistern which leaks very badly, they would think 
still worse of him.”

This is scarcely a fair picture ; but even as it is we are 
content to say that the advice given would be good. 
Under certain circumstances it would be advisable to 
pump water even into a leaky cistern. Let us ask Mr. 
Gordon what he would think of a gas company which had 
but two enormous retorts to supply 10,000 lamps and pro
vided no gas-holder? He would say the manager of such 
works or his directors did not know how to prepare for 
contingencies. We see a strict analogy between Mr. 
Gordon’s scheme and this. If he will use his engines to 
force energy into storage batteries during the day, he can 
depend on a moderate amount of plant to keep his light 
going at night. It is possible that until the storage 
battery is used freely there will be no electric lighting 
done worth talking about. But it may be argued with 
much force that there is yet no storage battery available. 
So much the worse for the electric light. We are quite 
willing to concede that a battery of uncertain durability 
which costs £‘300 and lights twenty-five incandescent lamps 
to 16-candle power for a few hours, will not help elec
tricians much, but such a battery certainly does not 
represent finality in this direction. However, if it did, 
Mr. Gordon’s solution of the whole difficulty is not the 
true one. We prefer Mr. Crompton’s plan of using a 
comparatively large number of engines and dynamos, and 
so subdividing the results of a breakdown that they 
become infinitesimal.

one or

PRICE AND PROFIT ON GAS.
A statement of the price of gas over a period of twenty-six 

years, and of the profit on its production over the bulk of that 
time, has been compiled at Middlesbrough. In the year 
1856 the net price of gas in the town named was 5s. lOd. per 
thousand cubic feet; in 1860 it was reduced to 5s.; and successive 
reductions brought it down to 3s. a little more than ten years 
ago. After being stationary for a year or two it was raised in 
the period of the coal famine to 3s. 5d., but successive reduc
tions brought it down to 2s. 6d. last year, and this year there 
has been the further reduction to 2s. 3d., whilst that absurdity, 
meter rent, has been discontinued. A neighbouring borough 
has cheaper gas even than this, but it cannot be said that gas in 
the north Yorkshire town named has been dear for a considerable 
period; and it is interesting to notice that there has been a con
tinuous growth in the consumption and a continuous enlarge
ment of the profits. Very naturally there has been an in
crease of the capital invested in the manufacture, and the 
interest paid, and the redemption money are greater. But 
despite that the profit after paying these—the profit that 
has been used to reduce the rates, for the works belong to the 
Corporation of the town—that profit has been increased from 
£1500 in the year 1867 to £4536 for the last year. The statistics 
of the production are only given for a limited number of years ; 
but for the year ending in, but not with 1880, the gas made 
was 147 millions of cubic feet. In the following year it rose 
12 millions of feet, and in the last year reported on there was 
a still larger increase that brought up the total make for the year 
to 178 millions, A table is given of the cost of the manufacture, 
but as this is for a very limited period, it may be sufficient to 
state that the gross cost of the production was a fraction over 
2s. 3d., and that bye-products sold realised over Is. 4d., and 
thus the net cost of the gas was below Is., and there was thus a 
substantial balance to pay interest from. It is evident that 
gas at a low rate is the most profitable to the maker, and that 
large as has been the consumption, there is a still larger area of 
supply that may be entered with cheaper gas.
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WILLIAM SPOTTISWOODE.
Yesterday the remains of the President of the Royal Society 

laid in Westminster Abbey, near the burial place of onewere
of his ancestors, John Spottiswoode, Archbishop of St. Andrew’s, 
who died in 1639.

His extraordinary private worth is known only to the few; the 
industry and self-denial of his early days, his fidelity to friends, 
his readiness to help, his unremitting devotion alike to know
ledge and to duty.

Mr. Spottiswoode was born in 1825, and was the descendant 
of an old Scottish family. His father was the head of the 
Queen’s printing-office, to the direction of which he succeeded, 
and it became under his direction one of the best-managed 
establishments of the kind in existence. After spending some 
time at a school kept by Mr. Buckland—-brother of Dean Buck- 
land—he went to Eton. Here, however, he stayed but a short 
time; he and his brother attempted some chemical experi
ments—in which detonation played a prominent part—at a time 
when science had no place in our public schools. No blame it 
appears, however, was attached to the brothers, who were trans
ferred to Harrow. Thence he went to Balliol, and in 18 45 he 
took a first-class in Mathematics, and in 1847 he took the Senior 
University Mathematical Scholarship. Although on quitting 
college he entered upon the active management of the business 
of the Queen’s printers, resigned to him by his father, he still 
lectured at Balliol, and later on was appointed examiner in the 
Mathematical schools.

But Mr. Spottiswoode was almost as accomplished as a linguist 
mathematician, and so good an Oriental scholar that he was 

urged to undertake an edition of a great work on Indian astro
nomy, on which he contributed a paper to the “Journal” of the 
Asiatic Society. In 1856 he visited Eastern Russia, and the first 
book by which he became generally known was his “ Tarantass 
Journey through Eastern Russia,” 
and written in such a vivacious and graphic style, that its readers 
might well have hoped for a succession of such volumes from the

BASIC STEEL AT AMSTERDAM.
England, France, Germany, Austria, and Belgium have all 

alike contributed specimens of basic steel to the Amsterdam 
Exhibition. The specimens have been got together by Messrs. 
Thomas and Gilchrist, the inventors of the process, and they 
testify to a capability by this metal which, viewed in the light of 
earlier knowledge in this branch of metallurgy, is remarkable. 
The British specimens from the Patent Shaft and Axle-tree 
Company’s Works, at Wednesbury, are designed to show the 
applicability of the steel to locomotive tubes, tin-plates, Gallo
way tubes, and rivets. France contributes striking illustrations 
of the ductility and the malleabity of the metal. The specimens of 
plates from the Creusot Works have borne the severest punishment, 
including the flanging 6in. by 6jin. deep of a central hole, and the 
edges of a plate -59in. thick, and 165 lb. in weight; and beaten out, 
the unflanged portion into a stride or A-shape, while the flanged 
edge is almost elliptical in outline, and the hole circular. The capa
bility of the angle iron appears in the sample bent hot into an 
S-shape, the upper possessing a smaller radius than the lower 
curve. The quality of the rails, made also by Messrs. Schneider, 
is told in the one complete twist on a length of 5ft. 9in., weighing 
110 lb. The handling of the basic plant by the Hoerde Hutten 
Yerein, Germany, is shown mainly in a large collection of rail 
sections, tram rails, and sleepers, together with some plates. 
Similar sections come from the Teplitzer Walzwerk, of Teplitz, 
Austria. The tenacity of the steel comes out in the manner in 
which the specimens have submitted to cold bending and twist
ing. Demonstrative of the different degrees of hardness which 
the metal can be made to acquire is the circumstance that the 
carbon in the rails is 0‘35 per cent., and that in the rolled 
sleepers 0'08 per cent. Test pieces made from the sleeper material 
have a limit of elasticity from 13-4 to 14'6 tons per square inch, 
a tensile- strength of from 25-4 to 27'6 tops pep square inch, an

THE ENGINEERING EXHIBITION.
Yesterday the Engineering Exhibition in the Agricul

tural Hall, Islington, set on foot by Mr. Barnett, was 
opened to the public. On Wednesday afternoon there 
was a private view for members of the press and a few 
specially invited visitors. It will, of course, be remem
bered that Mr. Barnett last year organised an exhibition 
largely devoted to marine engineering, which was 
eminently successful, especially from the exhibitors’ point 
of sight, and we see no reason to doubt that the present 
exhibition will be equally satisfactory. Mr. Barnett has 
taken great care to have, if we may use the words, a, con
siderable change of programme; and those who visit the 
Agricultural Hall during the next ten days will find much 
that they have not seen before. We regard with some 
regret, however, the absence of all the models of naval 
architecture which last year proved so attractive. It is 
true that room could not be found for them in the main 
body of the hall, but space was available for them in the 
galleries. It is possible, however, that considering the 
existence of the Fisheries Exhibition, Mr. Barnett has 
acted wisely in excluding to a considerable extent nautical 
exhibits,

The clients of the Agricultural Hall are, in a very

as a

a work so full of observation,

same pen.
His earliest scientific work consisted of five quarto pamphlets, 

published in 1847, under the title of “ Meditationes Analytics,” 
and since this date scarcely a year has passed without a con
tribution from him to one or other of the branches of science in 
which he was interested. Many appeal only to specialists, and 
desil with abstruse mathematics; but in these, as in his more
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MANTLE’S SINGLE CRANK THRASHING MACHINE.-Figs. I and 2.

EA1S“af"e p“?aX‘le" as rilra
z£S r!LThe three ingredients seem to have gone through the ma- make. Thrashing machines are very delicate things to deal 
chine with sufficient celerity to show that they had done with, and so long as trade is fairly good, a manufacturer 
it before, and to have separated with enough distinctness will not risk the outlay almost always incident upon the

m a S° ’ aijailnrate’the Juclges construction of a thrasher new in general arrangement, 
were satisfied that these things would all go through the in whole or in part. It is hardly possible to predict what 

!n\EU!j.t^ieZ-i^rerf at>ie to award the silver medal to will be the result of any material modification ; a satis- 
, .... ^n7, ,L,e uncomfortable excite- factory result can only be obtained by experiment: it

t of a competitive trial. The simplicity of the test cannot, as in steam engine work, be calculated upon. It is 
its leading feature. It is quite unnecessary to insist therefore excusable on the part of thrasher makers that so 
^eJZl “ark!? dl^eyence between it and the coin- long as no special inducement exists, and trade remains 
ited tests carried out in 1875 at Cardiff, when such good, they should prefer to move exactly upon the lines of 

refinements as quantity, time, and power, ' the machines they have proved tQ work well. This, how-.

THE ENGINEER 13
TRIAL OF A SINGLE CRANK THRASHING were i.mPorted into the discussion of the trials as elements 

MACHINE. affording comparative indications of the value of the several
* j-i-j , , , machines. These things were unnecessary in 1882, becauseA TEAR ago, at Reading, the judges found themselves they were obtained w& different machi'es in 1375.

constrained to depart a little, only a little, from the no As no real tests have been made for so many years, 
trial policy of the council of the Royal Agricultural Society, we readily agreed to be present at the trial of a 
A thrashing machine was exhibited by Messrs. Nalder, in machine which was recently made in a small 
which the riddles and shakers were driven by one crank, place in Denmark, with the machine which we 
and the shaker boxes used as connecting rods thus saving illustrated and described in our impression of the 
bearings and presumably power. There was obviously 20th October, 1882, as designed and constructed 
sufficient novelty and promise in the arrangement to make by Mr. A. W. Mantle, an English resident in Eckern- 
it impossible to pass the machine over, and the judges forde. From the year 1875 to the year 1883, without 
awarded the makers a silver medal. But before or after taking stock by systematic trial of the development 
this was done, a little farce in the way of a trial was I of a class of machine which takes a prominent place

July 6, 1883.
purely physical work, fellow students, both in this country and 
abroad, admit that he showed an intellect, not only of the highest 
training, but of rare clearness, penetration, and even originality. 
Spottiswoode has been termed “ the incarnation of symmetry,” 
and this feature of his mind comes out, not only in his mathe
matical work, but in those beautiful researches in physics con
nected with polarised light, and certain forms of electrical 
discharge, with which his name is intimately associated. While 
the great bulk of Spottiswoode’s researches was given to the 
scientific world through the medium of the Royal Society and 
such journals as the “Philosophical Magazine,” his many-sidedness 
found outlets through other channels of publication. Thus, 
find him reading a paper to the Geographical Society on 
“Typical Mountain Ranges, an application of the Calculus of 
Probabilities to Physical Geography,” to the Musical Society a 
lecture on “ Beats and Combination Tones,” and to the Astro
nomical Society one on “A Method of Determining Longitude.”

In 1871 he became treasurer of the Royal Society, of which he 
had been at the date of his death—from Roman fever—president 
for four years. To be president of the Royal Society is much, 
but, great as the honour of that presidency is, probably few to 
whom the honour has fallen have shown so full and wide

we

a capa
bility for the varied duties implied in it as was possessed by him. 
He knew and appreciated his fellow-men of every grade; he had 
seen the ways and cities of many people ; his natb ' '
been polished by use; he was, above all things, 
trusted and relied upon. He was a believer in science and a 
believer in religion, and his name is not one which will be lightly 
weighed in the conflict which it is sometimes attempted to set up 
between the two. He was tolerant, but he was not tolerant to 
that point which reaches intolerance. As to his personal 
relations this is not the place to dwell upon them. But it would 
be equally out of place to make no mention of the fine and un
failing courtesy and kindness, the sincere and complete unselfish
ness which endeared him to people of all ages who came in any 
way under his influence.

a man to

SIR EDWARD SABINE.
The death last week, at Richmond, of General Sir Edward 

Sabine, ex-President of the Royal Society, at an age which only 
lacks five years of a century, carries us back to a time which, 
from the standpoint of science at least, is a very remote period. 
He was, we find to our surprise, some sixty years ago working in 
the company of such men as Wollaston, John Dalton, Peter 
Barlow, Pond, the Astronomer Royal, Mr. Airy, and Mr. Owen, 
while the activity of his life was maintained to make him 
temporary of such men as Spottiswoode, Cayley, Huxley, 
Tyndall, and others. He was born in Dublin, October 14th, 
1788 ; his family is stated to have come originally from Italy, 
but latterly to have been settled in Normandy. He was trained 
at the Royal Military Colleges of Marlow and Woolwich, and 
obtained his commission inl803, and received his captaincy in 1813. 
Much active service he does not appear to have seen, the main 
event in his military career being in connection with the cam
paign against the United States—1813-16—when, in 1814. he 
commanded the batteries at the siege of Fort Erie. He was 
later on, about half a century ago—1830—on duty in Ireland 
during the disturbances of that time. He became Lieut. - 
Colonel in 1841, Lieut.-General in 1859, and he retired with the 
rank of General in 1874. Very early in his life he took the 
greatest interest m physical science, especially in the subject of 
terrestrial magnetism; and a reference to the “Philosophical 
Transactions of the Royal Society will show how indefatigably 
he pursued this branch of experimental science throughout the 
rest °f his life. During the American Campaign he distinguished 
himself by exceeding his orders; but the offence was forgiven 
through the brilliancy of the result which attended it. The war
concluded, he was appointed astronomer in Ross’s Arctic Expedition 
in 1818, and accompanied Parry’s Expedition in 1819-20 in the 
same capacity. For the next few years he was employed by the 
Government to make pendulum experiments near the equator 
and m the north, and he published the results in 1824. In 1825 
he was appointed with Sir John Herschel the British members 
of a joint commission between the French and English Govern
ments, to determine the precise difference of longitude between 
the observatories of Paris and Greenwich, by means of rocket 
signals ; and in 1827 he was engaged in determining by direct 
observation the difference in the lengths of the seconds 
pendulum at Paris and at Greenwich, and of the magnetic 
force of. the earth at those two stations. For many years 
after this, to verify his theories and complete his knowledge 
he carried on experiments in magnetism, and with the pen
dulum in different latitudes in all parts of the globe from 
the equator to the Arctic Circle, and regular reports were 
sent to the Royal Society and the British Association. In 1836 
and 1837 he presented to the British Association an account of a 
magnetic survey of the British Islands, and a report of the varia
tions of the magnetic force in different parts of the globe. Again 
xn 1840 he still deals with the great subject of terrestrial 
magnetism, and thirty-two years later he was working in the 
same direction, and in 1872 we find him bringing before the 
Royal Society his thirteenth contribution on the subject of 
terrestrial magnetism. It is not probable that Sabine had no 
distinct idea of simply benefiting navigation by his researches, 
immeasurably good and satisfactory as such an idea would have 
been, but of pursuing science for its own sake, for the mere 
desire of adding to a correct knowledge of the multifarious 
phenomena of our wonderful universe.

A result of his report for 1838 was the despatch of Captain 
James Ross, in command of the Erebus and Terror, to make an 
energetic survey of the Antarctic region; and three meteorological 
observatories were established at St. Helena, the Cape, and Van 
Diemen s Land. The reports were sent home and the results 
were reduced and published; and among other relations which 
Sabine did much to establish, were those between certain mag
netic phenomena and sunspots, and the influence of the magnetic 
actionjof the sun and moon upon the earth. Nor must we forget 
to point out the good results which follow from the pendulum 
experiments, to which we owe our present conception of the exact 
figure of the earth.

Sabine was elected to the Royal Society so long ago as 1818 
was chosen a vice-president in 1850, and succeeded the late Sir 
Benjamin Brodie in the presidency in 1861. He held the post 
for several years, and so late as 1870 presided at one of the con
versazione. In 1879 he lost the accomplished and congenial wife 
whom he had married upwards of half-a-century before. She it 
waswhotransiatedHumboidt’s “Kosmos,” which he edited in

a con-

He was made K.C.B. in 1869, had the Prussian order pour le 
merite, the Itahau of Sts. Mauria and Lazaro, and the Brazilian 
of the Rose. He had received the Copley and Royal medals, and 
fiacl been elected corresponding member of many of the principal 
academies and societies of Europe and America. The name of
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delivered into the sacks, or 3 cwt. 0 qr. 20 lb. This is 
equivalent to about 1017 lb. of corn in sheaf. During this 
time the indicated horse-power, as shown by diagrams E 
and F, was HV67, and from another pair it was 1040, or a 
mean of 10'52 indicated horse-power. Deducting one- 
seventh as the difference between dynamometer and indi
cated power, we get an average of 9-horse power. This 
result may be taken as comparing well with those obtained 
at Cardiff, when three-quarters of a ton of barley in sheaf 
was thrashed in from 11'46 to 14'81 minutes, with from 
7’42 to 9‘47 brake, not indicated, horse-power.

From the figures we have given it will be seen that the 
power required to drive the machine empty bears about 
the same relation to that- required to work it full as did.

July 6, 1883.
to run drum, shaker, and riddle, 7‘95 ; indicated power to. 
run whole machine, 9'30.

After taking these, a preliminary run with the barley 
referred to was made, and after a little more than two. 
hours the machine was stopped to make some adjustments, 
which were found to be necessary, as this was the first run 
with this machine, though one of the same kind had done 
a large quantity of work on the same and other farms. 
In the new machine a few alterations had been made 
which were not found advantageous. For instance, five 
strips of the form here shown had been fixed from end to

mL

end of the shaker, but it was found that these rather 
retarded than helped the straw off. The delivery board! 
into the lower sieve had also to be carried well over the. 
first sieve, as shown, instead of only about 4in., as it was;; 
and a strip had to be placed in front of the second sieve of 
the lower shoe to prevent the grain from flying off. The 
hanging screen over the shaker had also to be weighted to 
keep it down, so as to stop grain from being thrown over 
by the drum, and the shaker had to be nearly level instead 
of with an upward inclination from the drum. During 
this broken run, however, 1000 kilogrammes of barley 
thrashed, yielding 350 kilogrammes of corn, giving the 
weight of straw and cavings to barley 1 to 1'857. On the 
next day the shaker delivered more freely, and very little 
grain was thrown over by it, and none by the drum. The 
corn thrown at the lower second sieve of the shoe was very 
little, but at the high speed at which the crank is driven, it 
appeared that a wider sieve would be desirable. The thrash
ing was clean as on the previous day, and the blast elevator 
did not break any noticeable quantity of grain; but the 
corn was not thoroughly dry, that is to say, the straw was 
not crisp, but, more especially as the pile was worked into, 
it was rather tough, indicating a certain amount of damp
ness. Tbe separations by the sieve L below the second 
dressing shoe, Fig. 2, were not quite so good as could 
be desired, but the sieves were only made of perforated 
zinc instead of wire as is intended, which will no doubt 
improve the sample. During 1 hour 20 minutes, 20 centners 
or 2200 lb. of grain were delivered into the sacks, and 
taking the same relative weights of grain and of corn, or 
grain with straw, as given above, the quantity thrashed 
would be 2200 + (2200 x 1'875) = 6325 lb., or 2'82 tons

were-

EMPTY MACHINE 
REVS IIS
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thrashed in 1 hour 20 minutes, or nearly 28 minutes per 
ton. The feeding, however, was very inefficient and diffi
cult for the corn was mostly rough stacked and tangled, 
very little being in sheaf, and the weather was very hot. 
Part of the time, about a quarter of an hour, the maker 
fed and during this time the diagram E, amongst others, 
was taken from the back end of the cylinder, and this one, 
worked with one taken when the men were feeding, and 

taken afterwards, gave a mean of 10'38 indicated

Durmg a run of ten minutes, when one of Mr. Mantle’s 
workmen fed as fast as he could, or as the tangled state of 
much of the straw would admit, 356 lb. of barley were

one

A.DRUM ONLY 
REVS 115 

\ M.PRES. 15.9
\eack END

THE ENGINEER.14
sary, which is not likely to be the case. The speed adopted 
by Mr. Mantle is, however, less than that in the English 
shakers in the proportion of 117ft. per minute to 127ft., 
which is the average of ten machines. The effectiveness 
of the shaking will, however, depend on the number of 
shakes given to the straw per unit of time, or in other 
words, upon the number of strokes per minute; and this, in 
Mr. Mantle’s machine, is 468, as compared with 346 in the 
English machine, the stroke being only 3in., as compared 
with a mean stroke of 4'4in. With shakers, then, it is a 
question whether the speed in feet per minute should be 
taken as the basis of calculation and comparison, or the 
number of strokes per unit of time ; but if we take the 
former, and refer it to the drum velocity, namely, 5417ft. 
per minute, we find that the reciprocal of the relation
between the velocities is

ever, is of course not the view of the Royal Agricultural 
Society, the object of which is to encourage improvements 
which will effect economy in labour and power. We may, 
perhaps, therefore expect that a gold medal will soon be 
offered by the Society for the best new thrashing machine 
which will give a good sample and good quantity, without 
the present size and weight, and without the expenditure 
of the enormous amount of power at present required, 
compared with the power actually employed in the thrash
ing itself. At Cardiff—there are no official trials to refer 
to since 1875—the easiest running machine took 52 per 
cent, of the power required to drive it when thrashing to 
run it empty, while the several machines tried took from 
52 to 77 per cent.; or, in other words, the thrashing 
machine does a smaller amount of actual work per unit of 
work done upon it than almost any other sort of machine. 
It has been estimated that 40 per cent, of the whole power 
required is absorbed by the drum, the shakers, caving 
riddle, and dressing shoe taking another 40 per cent., 
leaving 20 per cent, for the second dressing shoe, fan, 
elevator, &c.

The machine we illustrate now was recently tried^onthe 
farm of Herr Hermann Seek, Hoffnungsthal, near Eekern- 
forde, in that part of Denmark which is now Prussian. 
The trial was made with barley, which, though stacked in 

of the monster barns common in these parts, was tough, 
and during the latter part of the running rather clammy. 
The machine is fitted with a drum 5ft. in length and 21 in. 
in diameter, and as will be seen from the sectional elevation, 
which we reproduce for convenience of reference, the 
shaker consists simply of a large open sieve rigidly con
nected to the caving riddle and jog board leading the grain 
to the dressing shoe, which is also connected to riddle and 
shaker, the whole being worked by one crank. The second 
dressing shoe shown in section in both longitudinal and 
transverse sections, Figs. 1 and 2, is worked from the same 
crank shaft, and though not of the same weight as the 
shakers, riddle, and dressing shoe, has been made with cast 
iron sides with the object of giving it approximately 
the same weight, as will be seen from the figures given 
below; so that the two sets of parts may neutralise 
the effect which their reciprocation would otherwise have 
on the steadiness of the machine, though, of course, one 
set moves in the opposite direction to the other on either 
stroke. The shakers and attached parts weigh 724 lb.,and 
the second dressing apparatus 721 lb. The whole machine 
weighs about 3 tons 10 cwt., made up as follows

117 = 0'0213, which is rather
5417

higher than the reciprocal or coefficient of shaker speed 
given in the above-mentioned paper, which is 0'02125, the 
average English drum velocity being the higher, as already 
mentioned. The area of the shaker is 9 x 5 = 45ft., and 
45 x 117 = 5265ft. of developed surface, or an area per

5265square foot of developed drum surface 270^7 = 0’194ft.

There can be little doubt, however, that with a shaker the 
number of reciprocations per unit of time is as useful a 
guide as the velocity in feet per minute or the developed 
area, but it obviously cannot be used alone. With a given 
velocity in feet per minute the larger number of short 
strokes will be more effective than the smaller number of 
long strokes. It is therefore necessary to fix first upon the 
actual area of the shaking surface, and this expressed in

45terms of the developed drum surface =

one

= 0'00166.
27,087

For the purpose of comparison we may apply this to the 
average English machine with the developed drum surface 
as above given, namely, 26,917ft., and we get as the neces- 

shaker area for the same sort of shaker 26,917 Xsary
0'00166 = 44 68ft. Taking the English drum velocity we 
get 5998 X '0213 = 127 75ft. as the speed per minute for 
this shaker, and if a stroke of but 3 in. is used we have 
127'75 X "25 = 219 strokes per minute, or 438 revolutions 
per minute for the crank.

The riddle capacity of the machine we are dealing with 
is larger than is usual in our machines. The actual surface 
is 27-5 square feet, as against the English mean of 21 "85ft. 
The riddle speed in feet per minute, namely, stroke x 
strokes, is greater in the proportion of 117 to 114’5ft. per 
minute, the developed surface or actual surface X speed 
is also greater in the proportion of 3217‘5 to 2446'6. 
This developed surface, compared with the developed drum 

3217-5

German lbs. 
... 420 
... 338 
... 349

Side frames 
Crosspieces 
Fore carriage parts 
Hind axletree ... 
Platform ..........

63
.. 106 
,. 600 
.. 658 
.. 656

= 01187 as the ratio of riddling tosurface isSide boards and wheel wood..........
Riddle shaker and jog board..........
Second-dressing apparatus ..........
All iron, including drum, concave, second ) cast 2000 

dressing shoe, axles, and tires and naves j wrought 2000

27,087
thrashing surface, while the actual surface of the riddle 
per foot of developed drum surface or coefficient of riddle 

27-5 
27,087

higher than English practice demands. Taking Mr. 
Mantle’s developed drum surface and the coefficient of 
riddle area 0 000802 as found from English practice, the 
riddle area would for his machine be 27,087 X 0"000802 = 
21'7 square feet instead of 27"5 which he has given it.

Following this comparison we find that the sieves in the 
first or lower dressing shoe have an area which is consider
ably less than that in English 4ft. 6in. machines in the 
proportion of 4-32 square feet to 6 09 square feet. Their 
developed area is also smaller in the proportion of 5054 
to 722*5ft., and consequently the efficiency would appear 
likely to be much less; but the velocity of the sieves in 
feet per minute is higher in the proportion of 117 to 115-7, 
a velocity which is only exceeded by one English 
maker. In the second dressing shoe Mr. Mantle’s areas and 
velocities are more nearly those usually adopted by English 
makers; but the speed in feet per minute is higher in the 
proportion of 117 to 100, and the area of the sieves in 
terms of the developed drum surface is less in the propor
tion of 0 000129 to 0’0001065, the developed area in 
terms of the developed drum surface being also greater in 
the proportion 0-0151 to 0‘01063. The velocity of the 
sieves in terms of the drum velocity is 0-0213, that of the 
English machines being 0 0166.

The chaff sieve in the upper part of the lower dressing 
shoe has a slightly higher speed than in English machines, 
the number of strokes per minute, and not the length of 
stroke, being greater. The area is about the same as in 
English 5ft. machines. It is, perhaps, unnecessary to 
follow the comparison further, and we may now turn to 
the few figures obtained at the trial run referred to.

The portable engine was made by Messrs. Marshall, Sons, 
and Co. in 1879. It has a cylinder 8-5in. diameter and 
12in. stroke. The fly-wheel is 5ft in diameter, driving by 
a cotton belt Sin. wide on a drum pulley 7in. diameter. 
The power consumed was taken by means of indicator 
diagrams, and as it took the German workmen as long to 
rig up tackle for this purpose as it would ordinary 
mechanics at home to prepare the same tackle for at least 
three engines, the indicator was attached by means of a 
pipe and socket screwed alternately into one and the other 
end of the cylinder. The difference between the diagrams 
from the two ends of the cylinder remained, however, 
tolerably constant, so that the diagrams will give fairly 
accurate indicated power.

Diagrams were first taken from the back end of the 
cylinder, with the drum only running, and of these dia
grams A is a sample. This gives a mean pressure of 
15‘9 lb., and, assuming the same mean for the front end of 
the cylinder, 6'28 indicated horse-power. The diagram B 
was taken immediately afterwards, with the drum, shaker, 
and riddle, but not t'- 1 .n or levator running, and indi
cates 7"23 indicate ho.v.>po\vej. Diagram C is taken from 
the same end of the cylinder, with the whole of the parts 
of the machine running empty, and indicates 846 horse
power. The diagrams from the front end of the cylinders, 
however, all show a lesser mean pressure in the average 
ratio of 110 to 100. We have thus as the indicated horse
power required! to run drum only, 6 90; indicated power

= 0-001014, both these coefficients beingarea is
7190

Equal to 7190 lb., or 3 tons 10 cwt. 2 qrs. 171b.
The drum weighs 385 lb., and the concave 310 lb. The 

shaker is 9ft. in length and the width of the machine, 
ly, 5ft., giving an area of 45 square feet, the stroke 

of the crank that drives it being 3in. It consists of a light 
frame, with thin hoop iron dropped into saw cuts, to form 
one large grid, instead of the several parts having separate 
movements, as in machines as generally made. The riddles 
are 6ft. by 4ft. 7in., the effective area being 27 "5 square 
feet, the holes being cylindrical and normal to the surface, 
and the wood not grooved. In the lower shoe the chaff 
sieve is 3ft. 4in. by 1ft. 7in., giving an area of 5-27 square 
feet, the stroke being the same as the riddles and shaker; 
the lower sieves are 1ft. 3 5in. by 3ft. 4in., the area being 
4'3 square feet. The two sieves in the upper part of the 
second dressing shoe are 24in. by 21in. within the frames, 
having an effective area each of 3 5 square feet. The long 
finishing sieve L, which delivers into the separate spout 
bins, takes the place of the more generally used rotary 
screen, and has an effective length of 42in. and width of 
21in., or an area of 6425 square feet.

Having these leading dimensions we may compare the 
different parts, in respect of area, developed area, and 
velocities, with those of the machines of our well-known 
makers. The drum spindle is fitted with a 7in. pulley, 
and during the short trial we recently made was driven by 
a nominal 6-horse portable engine by Messrs. Marshall, 
Sons, and Co., fitted with a 5ft. fly-wheel. It is fitted with 
adjustable governor connections, so that the speed can be 
altered by throttling the steam at a higher or lower speed. 
When thrashing it was set so as to run at 115 revolutions 
per minute giving a drum speed of 985 revolutions per 
minute, and a drum surface velocity of 5417ft. per minute. 
Following the data and the method of comparison given in 
a paper read before the Institution of Mechanical Engi
neers in April, 1881, this circumferential velocity is found 
to be less than the mean of the speeds adopted by eleven 
makers, in the proportion of 5417 to 5998, though one of 
the makers referred to in the above-mentioned paper adopt 
5471 as the speed. The developed drum surface—that is 
to say, the product of the circumference of the drum by 
its length and by its circumferential velocity, is 27,087ft., 
which is only a little in excess of the mean of the same 
value for 4ft. 6in. English machines above referred to, 
which is 26,917ft. This value is a more complete indication 
of the thrashing capacity of the machine than simply the 
drum velocity. The area, developed area, and velocities 
of the other parts of the machine, which have to deal with 
the products of the work of the drum, may be referred to 
it in order to obtain a systematic relation between the 
whole of the parts.

As already stated, the shaker is one large open grid, and 
is not composed of several distinct sections having rela
tive motions. It is therefore not easy to compare this with 
machines fitted with box shakers. It would seem, how
ever, that the velocity or feet moved through per minute 
by this shaker should at least equal that of the separate 
parts of a box shaker, unless the feet moved through per 
unit of time by the English shaker is gre^tef than is

name
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July 6, 1883.THE ENGINEER.
sloping sides lined with stone pitching on the inside, they have which are lowered by a small winch, and draw off the clarified

TtVf £ 5-S 3S3K&.M
tanks’ which have been constructed at a distance of 90 yards number of outlets with water-tight covers. As soon as the 
from ’ the engine-house. The engineer, finding himself in a covers are lifted up the mud runs out into mud pits, which are 
position to utilise the fall of the sewage, determined to employ excavated in the vacant land adjoining the tanks. 1 he sewage 
the power at his disposal for driving the mixing machinery, and in flowing out of the tanks has a vertical fall of loft., and a pair 
so avoided the necessity for a 40-horse engine originally intended of turbines are driven by it which actuate the mixing machinery 
to be provided for that purpose. No material change was made in the lime-house, 
in the area of the tanks, but the arrangement of the supply The intercepting sewer for the Pendleton district passes down 
channels was slightly altered. As a measure of economy a short the road leading to the works, and runs along the north side ot 
intercepting sewer, which was not ineluded in the original the tanks, as shown on the plan, m an open channel constructed 
scheme, was laid, to collect the sewage and storm water from the of concrete lined with blue Staftordshire bricks The cost of the 
high-lying district of Pendleton, which comprises about 1300 works at Mode Wheel has been £101,000, and that of the rnter- 

of land fairly «overed with houses, which otherwise would cepting sewer and the subsidiary sewer for the Pendleton district 
have drained into the intercepting sewer. £97,000, making a total expenditure, with certain contingencies

Reference to the ground plan of the works, shown at page of £200,000. The subsidiary sewer, with the outfall, works and 
15, will render their arrangement intelligible. The main inter- buildings and a considerable length of the mam intercepting 
cepting sewer runs along the south part of the land from east to sewer, have been carried out for the Corporation by Messrs, b. 
west, discharging at about the summer level of the river Irwell W. Pilling and Co., contractors of Manchester, and the. mixing 
upon the sewer, and at a point near the engine-house is machinery has been supplied from the engineer s designs by 
constructed a penstock chamber, containing a set of penstocks Messrs. Hamilton, Woods, and Co., of Salford. We purpose 
of somewhat peculiar design, which will be described in a j giving a detailed description of the machinery, turbines, &c., in
future notice of these works. At all times, except during heavy a future notice. ___________________________
rainfall, the penstocks, or at any rate the lower part of them, j
will be kept closed down, so as to raise the level of the sewage tmpt>(WT7T) GIFFARD COLD AIR MACHINES, 
in the outfall drain and divert it to the sump, which is con- , *. ?structed close to the side of the engine house. From the sewer One of the earliest makers on a large scale of refrigerating 
leading to the sump,Hhe sewage falls into a square chamber machines producing cold air for industrial purposes was M. Paul 

g similar chambers, from which it is cut off Giffard, of Pans, whose

Continent machines under Gif
fard’s patents are in use at a 
great variety of industrial esta
blishments—at chocolate works, 
breweries, soap works, butter 
works, and paraffine works. Some 
very powerful machines are in 
use at Menier’s celebrated choco
late factory, and a Giffard cold 
air machine, we understand, is 
employed for the peculiar pur
pose of preserving dead bodies at 
the Paris Morgue.

The English patents have been 
acquired by the Giffard Patent 
Freezing Company, Lothbury, 
London, which has conceded the 
sole manufacture of the ma
chines to the General Engine and 
Boiler Company, Hatcham Iron
works, London, where we saw a 
number in course of construction 
at a recent visit. Amongst the 
machines then making were two 
40,000ft. machines, and two 
others of the same size just 
begun. Two 20,000ft. machines 
nearly ready for delivery, one of 
which was being tested under 
steam at the time of our visit. 
A 10,000ft. vertical machine for 
the Peninsular and Oriental 
Steam Navigation Company, 
two 5000ft. machines, besides 
several 1000ft. and 2000ft. ma
chines, of which the Giffard 
Patent Freezing Company has 
made nearly a dozen.
General Engine and Boiler 
Company has considerably im
proved upon the Giffard patent 
refrigerator, and we illustrate 
two forms of the machine as 
designed and made by it. Fig. 1 
is a vertical machine, which 
reminds one somewhat of an 

iron piano, as the air reservoir of the machine stands against a 
bulkhead or the side of the ship, the mechanism being then

are 13in. in diameter, and

the mean of those at Cardiff, which ranged from 52 to 
77 per cent. The main reciprocating parts are, however, 
without doubt, heavier than is necessary, and with little 
trouble the weight of the combined shaker, jogboard,riddle, 
and first dressing shoe may be lightened, so that wood 
instead of cast iron dressing shoe sides may be em
ployed. , , ,

Taking 10’4 as the indicated horse-power expended 
during the ten minutes’ hard run above referred to, 
we get as the foot-pounds of work done, 3,432,000, or 
3430 foot-pounds of work done per lb. of sheaf corn 
thrashed, and this would probably fall to a little, less than 
3000 foot-pounds if the dynamometer power, instead of 
indicated horse-power were taken. That is to say, 
that each pound of sheaf corn would have to be 
raised 3000ft. to represent the work done on it in 
thrashing and dressing it. The foot-pounds of work done 
per pound of sheaf corn thrashed at Cardiff was from 2073 
to 2531. One point in which English makers will feel 
considerable doubt in Mr. Mantle’s thrasher is the shaker; 
but whatever may be the result of its use on other crops, 
it certainly showed itself capable of dealing with that 
thrashed at Hoffnungsthal. The shaker is certainly more 
cheaply made than those in general use, and should be 
much lighter ; and without reducing its effective strength 
Mr. Mantle’s machine could be made from 6 to 8 cwt. 
lighter than the one we have described, and the weight is 

indication of the price at which the machine may

acres

some 
be made. situated between two

'SALFORD SEWAGE WORKS. 
No. I.

Jf
Salford Sewage Works AIIThe important borough of Salford, covering an area of 5208 

acres, and having a population at the date of the last census of 
176,233, continued up to the year 1862 without the authorities 
displaying any interest in the ever-important question of drain- 

In fact the borough being bounded for a considerable part

■'/
j i

Iage.
of its circumference by the river Irwell, there did not appear to 
be any pressing necessity for expenditure on main drainage 
works, whilst there was so convenient a receptacle as the river for 
the filth of the borough. Twenty years ago, however, Salford, 
unlike the other districts adjoining, which up to the present 
time have done absolutely nothing to divert their liquid refuse 
from the river, recognised the imperative necessity of under
taking a work which was ultimately destined to be one of im
portance, and began the construction of arterial drainage works 
of considerable extent. It is true that many of these newly 
constructed mains gravitated towards and discharged into the 
river, presumably with a view to their being ultimately connected 
to an outfall sewer to be hereafter constructed along the valley 
line, and which would intercept from the river all sewage and 
manumcturers’ liquid refuse carried by the subordinate drains.

Several suggestions regarding the interception of the sewage 
from the river were made by competent professional men, all the 
schemes necessarily possessing certain similarity to each other, 
and finally Mr. Fowler, the engineer to the Corporation, prepared 
a scheme which received the approval of the council, and in the 

1873 the first section of the intercepting sewer for this
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scheme was commenced. This sewer is a work of considerable 
magnitude. It has an average diameter at its outlet of 8ft. 3in., 
and it diminishes in size to the upper end, where the sewer is 
of egg-shape, having an interior section of 4ft. by 3ft.

The total length of the sewer constructed, up to the present 
time is 4 miles 5 furlongs, but as large areas, at present unbuilt 
upon, come to be occupied by houses, the arterial sewer will no 
doubt be elongated at its upper extremity. As the outfall drain 
advanced towards completion it became necessary to consider in 
what manner the sewage of the borough could be most effectu
ally and economically treated at the outfall, and the Corporation, 
after very careful consideration, determined, in 1876, to establish 
works at Mode Wheel, a suburb of Salford, for treating the 
sewage, the volume of which was estimated at twelve million gallons 
daily, by precipitation. Plans were accordingly prepared by Mr. 
Fowler, who towards the end of the year 1877, and before the 
outfall works were commenced, left the service of the Corporation 
for Newcastle-on-Tyne, and was succeeded by Mr. Arthur Jacob, 
at present professional adviser to the Corporation.. The works 
as originally designed were in their main characteristics similar 
to those at Knostrop, which were designed by direction of the 
Leeds Corporation, for treating the sewage of that borough by 
the A B C process. The arrangement of the works as originally 
designed for the Salford Corporation consisted of a series of 
twelve tanks, arranged in duplicate in two rows. Into these 
tanks it was intended to lift the sewage direct from the inter
cepting sewer by a pair of centrifugal pumps, the total lift being 
14ft. Adjoining the engine house was to have been erected a 
building for the reception of the machinery to be employed in 
treating the sewage. This machinery was designed to be driven 
by an engine of 40-horse power. After passing the precipitating 
material into the sewage it was arranged that it should flow into 
the tanks, one series only being used at a time, whilst the reserve 
series was being cleansed. Once delivered into the tanks, the 
sewage was to pass from one tank to another over a series of sills 
until it should flow out at the further end of the tanks, where a 
wide cascade or flight of steps was to be provided for the sewage 
to flow over, with the object of its being aerated, and from the 
foot of the cascade the sewage was to flow into the river Irwell. 
Before carrying this scheme into effect it was deemed advisable 
that the plans should be submitted to the chief engineer to the 
Local Government Board for his opinion. This gentleman, 
though not speaking in his official capacity, gave a general assent 
to the arrangement of the works; but, at the same time, pointed 
out that it might hereafter be necessary to pass the sewage after 
undergoing precipitation through filter beds, before allowing it 
to enter the river. This suggestion, coming as it did from the 
engineer to the central authority, necessarily led to an 
alteration in the arrangement of the works, and it was 
decided in prospect of filtration becoming necessary, to place 
the tanks at some distance from the river, and on higher 
ground, in order to secure full command of the laud 
bordering on the river. The raising of the tanks to a height 
of 29ft. above the outfall necessarily led to the selection of a 
different type of engine and pumps, and it was finally decided to 
employ a pair of compound vertical engines, driving a pair of 
double-acting plunger pumps placed vertically under the steam 
cylinders; These engines, which have been erected by the firm of 
Messrs. James Watt and Co., of Soho, are fullydescribedinourissue 
of August 12th, 1881. They are capable of lifting the whole of 
the sewage from the area which supplies the intercepting sewer 
and rather more than a quartet of an inch of rainfall in the day 
of twenty-fotlr hours.

Certain other changes were ttlade from the original designs. 
Instead of making the tanks of earthwork and puddle, with
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by penstocks, which can be opened from the ground level by a 
capstan and suitable gearing. Into each of these side chambers 
the suction pipes from one set of pumps passes from the base
ment of the engine house, and either of the chambers may be 
cleansed if necessity should arise without the pumping being 
discontinued. In the suction chambers are fixed floats, which 
have been devised to control and stop the engines when the 
sewage descends so low as to render it possible for the pumps to 
draw air. The floats, which come into action shortly before the 
mouth of the suction is exposed, act upon a system of horizontal 
and vertical shafts, which gear one with another until the throttle 
valve in the engine house is reached, and the supply to 
the engines is thus kept under control by the floats. By this 
simple arrangement the engines may be left unattended without 
any risk, as the supply of steam is regulated by the supply of 
sewage in the suction chambers, but as a matter of practice it 
would not be convenient or desirable that a pair of engines of 
450-indicated horse-power should be worked in a manner so 
irregular.

After passing through the pumps, which are of the simplest 
construction, with ordinary flap valves, the sewage is delivered at 
the mixing house, page 15, where it receives the proportion of |lime 
necessary for its purification. The two delivery mains, which 

each 30in. in diameter, pass underneath the tower and dis
charge themselves into a pair of cast iron receivers situated in 
the basement of the tower, and into these receivers cream of lime
is discharged as the material at present employed for preoipitat- ., .
ing the solid matter from the sewage. From the bottom of the The District Ventilators.-In the course of evidence given on 
receivers, which are arranged in duplicate, a pair of 30in. mains Monday in favour of the ventilators on the Railway, ’J?
are laid to the head of the tanks, and during the passage of the ^Oowpf “J* the system proposed by Sir Joseph Bazalgette-the 
sewage through these mams there is ample time for mixture with inger’tion o{ • in the tunnel, through which the foul air in the 
the lime solution to take place. The mams terminate at tunnel mighfbg extracted by means of fans—would be extremely 
the head of the tanks in ordinary bell-mouth pipes placed qangerous to passing trains, and would not be as efficient as the 
vertically, out of Which the seWage issues under a head mo(je aq0ptedf The fans would require an engine of 80-horse 
of 6ft. 9in. in the tower, and falls over a sill into the first p0Wer at each station. They would make a continuous humming 
tank, and so through the whole series of six tanks until it reaches noise, which would be very objectionable to the inhabitants of the 
the mixing house in a clarified condition. The tanks measure in houses near them, and there would have to be a consumption of 
the aggregate 246 yards in length, and the average width is about 1000 tons of coal per annum at each engine. Mr. W. Scott, 
65 yards, the total area of water surface being 12,360 equate "jrveg^ venfflator, in

...... „ , ,, , , j the Euston-road. Two witnesses who had been engaged to watch
The sills of the cross walls are so arianged that each succeed- ^ ^indows of the Westminster Palace Hotel, and of the Civil 

ing sill is 6m. lower than the one immediately above it. I he gervice gtores and Foster’s Pardels-office, Queen Victoria-street, 
average depth of the sewage in the tanks is 7ft., and the total were saiq to be affected by the fumes of the gave
volume of the whole series when full is 778,000 cubic feet. The dence to show the large proportion of the windows at each of 
bottom of each tank slopes slightly in a direction contrary to that those establishments during the last few days which were kept 
of the flow of the sewage, and the slope terminates in a channel opetl. On Monday morning 14 of the 19 windows of the hotel 
which runs parallel to the cross partition wall. looking the ventilator were open, and 21 out of the 23 at the Civil

For the emptying of the tanks differential pipeB are provided, Service Stores were also open.

entirely in front. The air cylinders 
the machine delivers 5000ft. of air at from 70 to 100 deg. below 
freezing point Fah. A machine of this size is the most suitable 
for passenger steamers of moderate tonnage; one is fitted in the 
s.s. India, belonging to the British India Steam Navigation Com
pany, where it has given excellent results, it having kept the meat 
chamber of the India as low as 20 deg. below freezing in the Red 
Sea, at the same time making five or six 28 lb. blocks^ of ice per 
day, the machine being run at only about two-thirds of its capacity. 
Fig. 2 shows a machine made for the Peninsular and Oriental 
Steam Navigation Company. The air cylinders are 16in. dia
meter, and the steam cylinder is 10in. diameter by l6in. stroke. 
The machine delivers 10,000ft. of air per hour at 120 revolutions, 
the temperature of the air delivered being - 40 deg. Fah. and 
under. One of these machines is fitted into the s.s. Thames, 
of the Peninsular and Oriental Company. This machine, 
when running at about two-thirds its full speed, and working 
eight to ten hours a day, keeps the chamber at from 10 deg. to 
15 deg. Fah. The Peninsular and Oriental Company prefers 
having a machine of ample size for the work, and finds it 
cheaper to employ a large machine that will do its work easily 
when running twelve hours a day than a smaller machine which 
requires to run twenty or twenty-four hours a day. We 
shall illustrate other machines in another impression.
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agriculture, Mr. White thought better results would have been dangerous to life, inefficient in action or limited in applicability, 
attained. He then described the widening of Magdalen Bridge, being useless for storage batteries, and comparatively so tor the 
across the two arms of the Cherwell, on to the main road to production of mechanical energy The Act for public purposes 
London. An addition of 20ft. in width is being made on the south- practically restricted electricity to lighting, although directly th 
west side, which will provide a carriage-way of 32ft. 6in., and two was a proper supply of electricity mechanical applications of it wi 1 
7ft. footways. The foundation proving to be running sand, elm swarm. Having pointed out how much cheaper electricity tor all 
piles had to be driven to the Oxford clay, 18ft. from the surface, purposes could be supplied by one company, he spoke ol the 
There were 380 altogether, which had to carry about 12 tons per difficulty of securing complete insulation m damp situations by 
pile, or 4001b. per square inch of section. The cost of llin. piles, 1‘ead coating and other means, and said gutta-percha was alone 
14ft. long, driven by Lacour’s steam pile-driver, was 43s. each, and effectual. He also considered the lower limit of o0 volts quite 
of 9in. 38s. 6d. each. The foundations of the old part of the inadequate for the best and most economical lamps, corresponding 
bridge were found to be two thicknesses of elm planking, without in brightness to an ordinary gas jet; and he also referred to the 
any heart piles, laid below the bed of the river. Skewbacks unsatisfactory mode of calculating the energy to be charged tor.

accordingly cut under the old work, and inverted arches Mr. Jerram (Walthamstow) spoke against electric companies 
of 18in. brickwork in cement, with a versed sine of 3ft. 6in., being allowed to acquire a monopoly like gas and water companies.

put in from pier to pier. The cost of the bridge, including Mr. Jones (Ealing) spoke of the satisfactory lighting of 1 arlia- 
repairs and land and compensation, had been £10,600, exclusive ment-street with gas, and the Place de l’Opera in Paris; and though 
of the underpinning, which was paid for by the Thames Valley not prepared to advocate electricity, he said that it had certainly 
Drainage Commissioners. Mr. White added that, notwithstanding stirred up the gas companies. ,
all the storm of opposition evoked, the antagonistic meetings, and Mr. Lemon (Southampton) doubted the accuracy of Mr. Hedges s 
articles in the London papers against “The destruction of an estimates. Other speakers followed, and the objections raised were 
ancient monument,” so far from any act of Vandalism having been principally, that as yet no system of electric lighting is so satis- 
perpetrated, he trusted the objectors would ultimately admit that factorily developed for local authorities to adopt it, and there was 
a work of much public utility had been carried out without detract- also great uncertainty as to the cost, 
ing from the picturesque character of the bridge and its surround
ings. The tramways consisted of two separate lines, of 4ft. gauge, Separate System OE Sewerage.

jejet.ss ^ w a,,., m.
character, and was specially designed by the engineers. The rails ^ad a paper on the separate system of sewerage as carried out at 
are steel, of bridge section; weighing 67 lb. per yard, and have a fading. The system could not be regarded as complete, so far as

the hollow of the rail, and along the outer edge of the shoe there °at the mam sewers had been shown by the sewage being 
is a lip, under which the outer flange of the rail fits. A wrought diluted and its volume increased, causing augmented cost and 
iron cover plate, 2*in. wide, is placed over the inner flange, and difficulty of dealing with it on the sewage farm After describing 
clamped down through the shoe by three fin. bolts, the middle the system of sewerage, he mentioned that the hard rule of 

also passing through the gauge tie. Thus the whole is fitted excluding all surface water from the sewage sewers was relaxed 
and fastened effectually without timber or iron sleepers or fish- in.cases where Jere are small enclosed areas on tlm rear of houses, 
plates. It is claimed that this mode of construction admits of wheF° a second grate or trap if fixed for recenv ng ram water 
alterations or repairs with a minimum of disturbance of the per- ™Jd offer equal facilities for the emptying of slops The number 
manent way. The space between and 18in. outside the rails is 119°_u_ses ™ §700 the average quantity of sewage pumped was
paved with 5in. setts upon 4£in. of concrete, except that on each 998>277 gallons per day, and the water supplied to the town was
side the rail a course of wood " Adiscussion eS™ which lasted nearly three hours. Mr. Gor-
on, 1,e, an£e • .. P , , ,, don (Leicester) stated he had partially adopted the separate system,and the curved rails were bent cold at the works to proper tern- ^ J i £ outfall for
plates. The lines hadl hitherto preserved their position and level ^ ^ of the di°trict_g CoL Jones (Wrexham) advocated the 
acmia e y, y ® ' separate system, and said that in that way alone could the difficulty
"SSrS flS'SSLf. papfr w„ »' ■»»**
chiefly complimentary. M. Angel (West Ham) characterised the Surface water sllould go .into the drains, and water suppled for 
works as admirably designed, well executed, and working most domestic purposes only into the sewers Mr. Jerram (Waltham- 
efficiently. Mr. Gordon (Leicester) mentioned that he was indebted f«w) *tat,ed ^at for two or three years the system had been tred 
to Mr. White for the hint how to make a pipe sewer water-tight, ther^ and had P~ved a failure. Sewage and dirty slops were being 
in an inexpensive manner, in running land. He also spoke of the constantly connected with the surface drains, when repairs were 
whole of the works they had seen as substantially constructed and ?.eeded> 80 ^at "as impossible to work the system satisfactorily 
well-designed, and said they would be a credit to any engineer in Mr; Lemon (West Ham) declared there was no perfectly separate 
the kingdom. Mr. Lemon (Southampton) said the only unsatis- syste“ ca™ed out “ England, and if it were, it would not last a 
factory thing was the sewage farm, managed by the sewage farm month- U was. °,n1/ applicable to some towns, and only •where 
committee. It was under manned and very inefficiently managed, sewage was applied to the land, or had to be pumped, and then 
Mr. Pritchard (Birmingham and London) said the idea that sewage purified by precipitation and some chemical process. It was an 
was an unworked mini of wealth had been completely exploded extraordinary stretch of authority to compel houses to.havedrams 
by practical experience. He must say-and he had had some for sewerage and for surface water. The only extent to which the 
experience-that he had never seen a sewage farm satisfac- system could safely and wisely be carried was m su table situa- 
torily worked by a local board or a corporation. If such tions to carry off into the natural outfall the waterfalling in open 
farms were to be made to answer, they must be managed streets that side of the roofs of houses and places under the sole con- 
like Colonel Jones’s at Wrexham or Lord Warwick’s at Learning- trolof the local authority. Mn Pritchard (Birmingham and London) 
ton. The Oxford engineers’ works were as good as the sewage expressed similar views, and Mr. Angell (West Ham) agreed that the 
farm was bad. Several other speakers, having referred to the separate system should be limited to streets open spaces and the 
satisfactory state of the sanitary works executed under Mr. White Slde8 °f houses. It would be folly to attempt tocarryit
at Oxfordf Dr. Ackland, the leading local physician, asked to be further Mr. Parry replied at some length, but the general feeling 
permitted to say a few words. Dr. Ackland then referred to was evidently strongly adverse to anything like an attempt to 
the eminently unsanitary state of Oxford in the early days of his compel all houses to have two sets of drains one connected with 
professional career, when he could only refer to the state of things *he. sewers s®waS.e and *louse sloPs> and tlle other for surface 
that existed there as a model of what ought not to be, and it was drainage and inoffensive water, 
impossible to get either the municipal or University authorities to 
devote attention to the subject. He was, therefore, gratified to 
hear from a body so eminently qualified to express an opinion of 
the highly satisfactory and greatly improved state of things now.
Mr. Gladstone and the Marquis of Salisbury had just taken their 
degrees before he (Dr. Ackland) joined the University as an 
undergraduate, and it was obvious that it would have been a great 
advantage to the country had they been surrounded by model 
sanitary arrangements instead of by what could only be pointed to 
as illustrating what should be avoided. Mr. White, in replying, 
stated the Local Board would have been delighted to have let the 
sewage farm, only they could not get anyone to take it. 
sewage works, drainage works, and farm added Is. Id. to the rates.
The thanks of the Association were accorded to the President for 
his paper.

ASSOCIATION OF MUNICIPAL AND SANITAEY 
ENGINEERS AND SURVEYORS.

The annual meeting of the members of this Association was held 
at Oxford on Thursday and Friday last in the Council Chamber of 
the Corporation. The retiring president, Mr. Charles Jones, 
Assoc. Inst. C.E., of Ealing, occupied the chair at the opening of 
the proceedings, and about fifty members attended. Several 
influential visitors were present, including the Provost of Queen’s 
College, the Rev. Dr. Magrath, who is chairman of the Oxford 
Local Board, and Lieut.-Col. Jones, Y.C., of Wrexham.

Mr. Thos. Cole, the secretary of the Association, read the 
report of the Council for the past year, which stated that during 
that period the Association has made increased and successful 
progress. Sixteen members had joined, and nine had died, retired, 
or been “ written off.” There were now five honorary and 210 
ordinary members—total, 215. There was a balance in, hand at 
the end of April of £126 18s. 4d. against £106 10s. 3d. last year, 
and the statement of assets and liabilities also showed the sound 
financial position of the Association. The council had considered 
the claims of several suitable places, and recommended that New- 
castle-on-Tyne should be selected for the next annual meeting of 
the Association. The President moved, and Mr. Pritchard, 
Westminster and Birmingham, seconded the adoption of the 
report.

Mr. Jerram (Walthamstow) expressed regret that no district 
meeting had been held last year in the home counties. Had meet
ings been held they should have obtained more members, and the 
council should offer some explanation. He also criticised the mode 
of electing the council, and argued that the council should not 
merely select twenty-two names, but that every member of the 
Association should be eligible.

A discussion ensued, in the course of which it was explained that 
the convening of district meetings rested with the district secretary, 
and if he did not do his duty it was not the fault of the council. 
As to the mode of electing the council, the model of the parent 
society, the Institute of Civil Engineers, and the Association of 
British Architects, had been followed; but a proposition would be 
submitted to that meeting for altering the present mode of electing 
the council.

Eventually the report was unanimously adopted.
The council proposed Mr. Parry (Reading) and 

(Croydon) as auditors for the ensuing year, but on the suggestion 
of Mr. Jerram, Mr. Dawson (Leyton) was substituted for Mr. 
Walker. Messrs. Walker (Croydon), Holton (Lewes), Goodchild 
(Teddington), and Mead (Hornsey), were unanimously appointed 
scrutineers to examine the voting papers next year for the election 
of president, vice-president, and council.

Mr. Yawser (Manchester) then submitted a proposition for alter
ing the mode of electing the council. At present the council select 
twenty-two names for president, vice-president, and council, and 
for these a ballot is taken, but a member may strike out any names 
and substitute others. Mr. Vawser proposed that instead of this 
a list of all the members should be circulated, with liberty to 
members to vote for anyone they pleased. He contended this 
would be more satisfactory, and tend to popularise and extend the 
Association.

Mr. Jerram seconded the proposition on similar grounds, and 
affirmed that it was not right that the council should practically 
blackball anyone they pleased, and select their favourites.

Mr. Adams, Mr. Spencer (Tynemouth), and others supported the 
proposition.

M. Lobley (Hanley), one of the council, admitted that a case 
had been made out for enlarging the area from which the council is 
selected, but proposed as an amendment that forty names instead 
of only twenty-two shall be circulated amongst the members for 
ballot.

Mr. Carlton (Beckenham) seconded the amendment.
Mr. Lemon (Southampton) characterised the original proposition 

as impracticable and unworkable, and affirmed it would not result 
in so good or representative a council being selected as at present.

Several speakers followed on both sides, and the President, on 
the part of the council, said they had no special objection to the 
proposal, but they thought such a radical change should not have 
been sprung upon the Association without notice.
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On being put from the chair, Mr. Lobley’s amendment for in
creasing the number of names sent out at the ballot from twenty- 
two to forty was carried by a majority of five—eighteen for and 
thirteen against being recorded.

Mr. Angell (West Ham) then moved that no new rule, or altera
tion of any rule, should be entertained at an annual meeting, 
unless notice had been given before the 31st March in the 
year, and the proposed addition or alteration had been circulated 
amongst the members of the Association. He objected strongly to 
any such important change being made in the constitution of the 
Association when only about a quarter of the members were pre
sent, and the rest had not had any notice of it whatever.

Mr. Jerram seconded the amendment, and heartily endorsed the 
principle it embodied.

This was unanimously adopted.
Mr. Jones, after speaking of the gratification it had afforded him 

to occupy the post of President of the Association, and acknow
ledging the courtesy and cordiality with which he had always been 
received, introduced the President-Elect for the current year, Mr. 
W. H. White, M. Inst. G.E., of Oxford, who was received with 
much applause. No member of the Association, he said, was more 
generally or deservedly respected; he was confident he would render 
valuable services to the Association during his year of office.

The President-Elect then briefly acknowledged the honour con
ferred upon him by placing him at the head of the Association, 
and hoped his year of office would be a successful and prosperous 
one.

Abingdon Water supply.
Mr. George Winship, Assoc. M. Inst. C.E., borough surveyor of 

Abingdon, read a paper describing the water supply of that town. 
About two and a-half miles from the town a trial shaft, 8ft. in 
diameter, was sunk through rock of the oolite series to a depth of 
35ft. or 40ft., with a 5in. bore some 35ft. further in soapy clay. Nearly 
the whole of the water supply was obtained from a cavern in the 
rock about the bottom of the trial shaft, very little being obtained 
by boring below or from the strata above. The quantity having 
been proved, a reservoir was excavated and constructed around the 
trial borehole for storing 125,000 gallons of water. The level of 
the bottom of the reservoir is 240ft. above the Ordnance datum; 
and the quick service main entered the reservoir 10ft. from the 
bottom. This arrangement was adopted to save making a costly 
cutting 600 yards in length to place the pipes at the bottom of the 
reservoir. The shorter leg of this syphon was therefore about 9ft. 
in length, dipping to the bottom of the reservoir, while the long 
leg extended to a distance of 600 yards or thereabouts, and formed 
part of the main supply of Abingdon. When the water in the 
reservoir rises, as it generally does at night, up to or above the 
crown of the syphon, it discharges by gravitation simply, but when 
it sinks below that level syphon action is called into play to a 
greater or less degree. Mr. Winship then described the supply 
pipes, valves, meters, and fittings used.

The discussion was very brief, as the sitting had been protracted 
beyond the usual hour. Mr. Pritchard (Birmingham and West
minster) mentioned that nine years ago he put in a much larger 
syphon in the rising main which supplied Warwick with water, which 
had worked satisfactorily. It enabled a difficulty to be surmounted 
with comparative ease, as they unexpectedly came upon running 
sand in laying the main, and the syphon certainly saved between 
£2000 and £3000. The meeting then separated, but on Saturday 
several members of the Association visited the waterworks, and 
afterwards inspected the colleges and other places of interest in 
Oxford.
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The Supply oe Electricity by Local Authorities.
This was the subject of a paper read by Mr. W. Killingworth 

Hedges, Assoc. M. Inst. C.E. and Mem. Soc. Telegraphic Engineers. 
In the course of his remarks he said that, in order to prevent the 
establishment of a monopoly, local authorities were given the same 
rights as to laying down the necessary works and to supply their 
own electricity, as to any company. No less than seventy-seven 
applications were made at the end of last year by various corpora
tions and local boards and other local sanitary authorities for pro
visional orders. From the many notices of opposition lodged 
against the applications of companies, either the local authorities 
did not consider electric lighting as yet sufficiently developed, or 
object to any portion of their district being placed in the hands of 
an electric company. Against the plan of local authorities acting 
as contractors might be advanced the supposition of future im
provements in the means of generating electricity, and which 
might render costly machinery comparatively useless. On the 
other hand, the Act required the minimum charge to be now fixed, 
so that if the cost of production was cheapened the company’s 
prices need not be reduced until the expiration of their licence. 
According to the Act the maximum charge must now be fixed, to 
do which the company will be guided by existing arrangements, so 
that if the cost of production be cheapened, the price charged by 
the company need not be so until the expiration of the licence. 
Considering the short period of a licence and terms on which it 
will be granted, it is only fair that the company should derive 

profit and should have the benefit of cheapened production. 
But there are many objections to granting any company free con
trol of the streets, some of which are very noticeable by the action 
of the existing gas and water companies. This Would probably 
prevent the repetition of annoyances caused by contracting com
panies having access to the streets, as the mains would be led 
from the site deemed most suitable for the generating station and 
might be handed over to the contractors for the experimental or 
permanent lighting. Its gauge would be calculated to take suffi
cient current to supply the district at a determined electrical pres
sure, so as to give the required electro-motive force without risk 
from fire or danger to life. Mr. Hedges having entered at length 
into the details of generating power, electric mains, overhead and 
underground wires, dynamo machines, speed regulators, and storage 
batteries, went on to discuss the price of the supply and other 
details.

Mr. T. H. Blakesley, M.A., Assoc. M. Inst. C.E., opened the 
discussion, and complained that the Parliamentary Committee did 
not ask a question about alternating currents, their applicability, 
efficiency, and danger. Compared to direct currents they were

Mr. Spencer then moved, in highly complimentary terms, a 
hearty vote of thanks to the retiring President—Mr. Jones, of 
Ealing—for his services during the past year. He had discharged 
his duties admirably, and had evinced the greatest kindness and 
courtesy to every member.

Mr. Yawser seconded the proposition, which was carried by 
acclamation; and the ex-president, in acknowledging the compli
ment, said he had done his best, and was gratified that his efforts 
had been appreciated.

The President then read a paper on the Sewage Works, Mag
dalen Bridge, and the tramways of Oxford, each of which were 
subsequently visited and inspected. There were two engines at 
the pumping station, one of which pumped the sewage in ten or 
eleven hours in dry weather; but in wet weather both had to be 
worked continuously. The indicated horse-power at fourteen 
strokes was fifty-five and a-half separately and sixty-three and 
a-half when worked together. The rising main, 24in. in diameter, 
is 2570 yards long. The sewage farm consists of 369 acres, of 
which sixty-four are permanent pasture, 226 arable, twenty-three 
are filter beds, and the rest are occupied by buildings and works. 
The land was so waterlogged that the whole had to be under
drained, at a cost of £9 per acre. The sewage pumped in a year 
was 522,265,575 gallons, or a daily average of 1,430,865 gallotis, 
or about 1,657,986 gallons per acre. This was equivalent 
to a rainfall of 93'2in. per annum. The natural rainfall during the 
same period had averaged 30in. per annum. The total cost, 
including £2000 to provide drinking-water for Littlemore Asylum, 
previously obtained from the river, was £83,645. The annual cost 
of pumping was £1000. The financial results had been that up to 
Michaelmas last the receipts had exceeded the expenditure by £540. 
Neither the cost of pumping nor the interest on or repayment of 
loans was charged against the farm, but one-twentieth of the 
£4000 borrowed for stocking the farm had been paid off every 
year. An outbreak of cattle disease entailed a loss Of £300 to 
£400, and the land when acquired by the board was so exceptionally 
dirty that a considerable area could not be Cropped for a year. 
But for these untoward circumstances, and the depressed state of

The Association’s annual dinner took place at the Clarendon 
Hotel, on Tuesday night, under the presidency of Mr. White, when 
the mayor and other influential guests attended. The meeting 
was considered one of the best yet held.

some
Civil and Mechanical Engineers’ Society.—A large number 

of members of this Society visited the City Extension of the Metro
politan and District Railway on the 25th of June, and were con
ducted over the works by Mr. E. P. Seaton, the resident engineer. 
Among those present were the President, Mr. R. Twigg, 
M.I.C.E., and Messrs. Street, Walmisley, Munday, G. R. W. 
Wheeler, Willcocks and Cuxson, hon. secretary.

Launch.—On the 25th ult. Messrs. Earle’s Shipbuilding Com
pany, Limited, launched from its yard at Hull a fine screw 
steamer, built for the Empreza Nacional—of Lisbon—line of 
steamers, for mail and passenger service between Lisbon and the 
west coast of Africa. Her dimensions are as follows :—Length, 
310ft.; breadth, 37ft.; depth of hold to open deck, 26ft. The 
vessel is built to class 100 A1 at Lloyd’s The vessel is being fitted 
by the company with inverted compound surface-condensing 
engines, of about 1450-I.H.P., the cylinders being 40in. by 74in. 
Steam will be supplied by two double-ended boilers, having a 
working pressure of 80 lb.
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is also an increase in the business doing with tin-plates, bars, &c., 
special mild and other steel for cutlery and fine purposes, and for 
general merchant qualities. The value of steel is quoted at fr 
£4 10s. to £5 per ton net, and there is no chance of an improvement 
in prices either in an upward or downward direction. Iron ore is 
steady in tone, but quiet. Prices vary from 9s. to Us. 6d. per ton 
net at mines, and stocks are very considerably] held all round. 
Coal and coke steady; shipping fairly employed.

NOTES EROM LANCASHIRE.
THE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS.

(From our own Correspondents.)
Manchester.—Although generally there is an absence of any 

great activity in the iron trade of this district, the market con
tinues firm, and there is no anxiety on the part of makers either of 
pig or manufactured iron to press sales. In the pig iron trade the 
recent heavy buying at low prices has had a tendency to force up 
values slightly, but as this has had the effect of checking the giving 
out of further orders, it can scarcely be said that an advance has 
been actually established. In the finished iron trade makers are 
looking forward to shipments giving a stimulus to trade. Whether 
the new American tariff, which is now in operation, will tend to 
increase the exports to the United States remains to be seen, but 
at present it does not appear to have had any material effect. 
There is, however, an improvement in the shipping trade, and now 
that buyers find that the low offers made of late have not brought 
down prices, orders are being given out on pretty much the basis 
of the figures for which makers have been holding out.

Business was quiet at the Manchester market on Tuesday, but in 
some cases makers were asking a slight advance upon last week’s 
prices. Pig iron makers being now pretty fully sold were very 
firm. For local brands delivered equal to Manchester makers 
were only open to book orders at their full rates of 45s. to 45s. 6d. 
less 2J for forge and foundry qualities; in district brands the lowest 
prices now quoted for delivery here are 44s. lOd. to 45s. lOd. less 
2^ for forge and foundry Lincolnshire. Consumers who are mostly 
well covered for the present are disposed to wait rather than buy 
further at the higher prices now asked, but a tolerably large busi
ness might be done if makers would book orders at a little under 
their full rates. So far as home requirements are concerned the 
demand for finished iron continues only dull, but shipping orders 
are coming forward pretty freely and prices are steady at late rates. 
For delivery equal to Manchester or Liverpool quotations are about 
as under:—Bars, £6 2s. 6d. to £6 5s.; hoops, £6 12s. 6d. to £615s.; 
and sheets from £7 17s. 6d. and £8 to £8 5s. per ton.

The Midland Railway Company has recently given out a con
siderable order in this district for various descriptions of machine 
tools, which has been divided amongst several of the leading 
makers. Messrs. Hetherington and Co. have one portion of the 
order, which includes the construction of twelve wheel lathes, and 
other portions including axle turning and other special lathes 
have, I understand, been placed in the hands of Messrs. Whitworth 
and Co., Messrs. Craven Bros., and one or two other Manchester 
firms. There is also a fair quantity of foreign work in the hands 
of local tool makers, and Messrs. Hetherington and Co. are 
executing considerable orders for the Bombay and Baroda Rail
way Company, the Great Indian Peninsula Railway, and the New 
Zealand Government Railway.

The evidence given by Mr. A. N. Rendell, C.E., before the 
Manchester Ship Canal Committee, to the effect that the locomo
tive building trade had gone very largely from Manchester to 
Glasgow, owing to the fact that the Glasgow people tendered 
25 per cent, lower than the Manchester firms, and that, 
as a matter of fact, Manchester was being cut out by the 
greater economy and enterprise upon the Clyde, has caused no 
little indignation amongst the Manchester engineering firms. So 
far from the locomotive building trade leaving Manchester, the 
fact is quite the reverse. The Manchester locomotive builders 
have never been busier than they are at present, and the demand 
for locomotives made in this district is such that orders cannot be 
booked for delivery within any reasonably early period. More 
locomotives of Manchester manufacture are now being turned out 
than during any previous period in the history of the trade, and 
the evidence given before the Ship Canal Committee in favour of 
the Glasgow locomotive builders is regarded as a libel upon the 
Manchester engineers; indeed, a very strong feeling is expressed that 
evidence should he given in so reckless a manner as to practically tell 
the world that the system upon which work isdoneinthe Manchester 
locomotive shops is so wanting in enterprise and economy that the 
local houses are beaten by the Glasgow builders by 25 per cent., and 
that, as a consequence, this branch of trade is leaving the district. 
I may add that it is asserted by engineers in this district, that 
those who know anything about locomotives are aware that the 
higher price obtained for Manchester-made locomotives is due 
solely to the superior character of the workmanship, just as some 
of the well-known tool makers in the district are able to command 
much higher prices than other firms engaged in the same branch 
of trade; and that it is because of the excellence of the workman
ship that the Manchester locomotive builders are at present so full 
of orders, and that, in many cases, five, ten, and fifteen per cent, 
higher prices are being obtained for Manchester-made locomotives 
than are being obtained for those of Glasgow manufacture.

Experimental trials have been made upon a branch line of rail
way from Messrs. Evans and Co.’s Hay dock Collieries to Earls- 
town Junction, with a new automatic locomotive signalling appa
ratus patented by Messrs. Croft and Lomax. The apparatus 
consists of a tappet fixed to a sliding bar, which communicates by 
means of a bell-crank with a disc signal upon the engine, in front 
of the engine-driver. In the four-foot way a metal box is sunk, in 
which an inclined plane is raised or lowered from the signal cabin. 
If at “ danger,” the tappet on the engine strikes upon the inclined 
plane and releases a weight communicating with the bell-crank, 
which moves a red light and an arm danger-signal on the engine, 
and at the same time blows a whistle. The results of the trials 
were considered satisfactory.

There is no material change to report in the condition of the coal 
trade. Business drags on slowly, with the quiet demand usual at 
this time of the year, and with a generally slack market there is a 
little easing down in prices to secure present business. There is, 
however, still a very firm tone as regards orders for anything like 
forward delivery. Sellers will not go beyond a couple of months 
at present prices, and generally colliery proprietors are very 
indifferent about entertaining forward contracts at all, even at 
advanced prices. In some cases the delivered rates for house coal 
have been reduced lOd. per ton. this month, but this does not 
affect the pit prices, and at a few collieries slack has been put up 
5d. per ton. The average prices at the pit mouth are, however, 
without change, and may be quoted as under:—Best coal, 9s ; 
seconds, 7s.; common round coal, 5s. 6d. to 6s.; burgy, 4s. 6d. to 
5s.; common slack, 2s. 9d. to 3s. 3d.; and best sorts, 3s. 9d. to 
4s. 3d. per ton.

The railway companies have recently been renewing their 
contracts for steam coal in this district, but to do this they have 
had to give on an average an advance of 6d. per ton upon the 
prices at which the contracts were taken last year, and the general 
basis of this year’s contracts has been 5s. 6d. per ton at the pit for 
ordinary Lancashire steam coal suitable for locomotive purposes.

Shipping is fairly active, and is keeping some of the local collieries 
tolerably well employed. Delivered at the high level, Liverpool, or 
the Garston Docks steam coal averages 7s. 3d. to 7s. 9d., and 
seconds house coal 8s. 6d. per ton.

Barrow.—The business being done in hematite pig iron remains 
quiet, although there is a slight improvement on American account, 
prompt deliveries being required, for which fuller prices are offered. 
This is likely to have some effect in reducing stocks of metal in 
hand, both in the iron and steel trades. The new orders which 
have been booked for all sorts of iron have been mainly on account 
of steel makers, who have large orders in hand which require 
prompt attention. There is a very heavy output of all descriptions 
of steel, and makers have their mills running full time, not only 
in the rail, but in the merchant department. The work in the 
hands of makers is sufficient to maintain activity throughout the 
year, and it is more and more certain there will be a large ship
ment to America, the colonies, and the Continent before the end 
of the year. Prices of hematite pig iron are unchanged, but firm, 
at 50s. per ton mixed qualities of Bessemer, and 49s. for No. 3 
forge, at works. Steel rails are in demand, not only as regards 
the double-headed and flange heavy sections, but in reference to 
small tram descriptions, and heavy rails for street tramcars. There

om

(From our own Correspondent.)
The iron market is this week disorganised since the forge hands 
are on strike, and they are doing their best to induce the millmen 
to join them. The strike originates in discontent at the declara
tion of the accountants to the Wages Board, wlaich was made in 
Wolverhampton last Saturday, of the average selling price of bars 
during the three months ending May last. This average is declared 
to have been £6 15s. 3‘35d. per ton, which is a reduction on the 
previous quarter of 4s. 2'65d. per ton. The drop carries a reduction 
in puddlers’ wages of 3d. per ton, bringing them down to 7s. 6d., 
and millmens’ wages in proportion. It came into force on Monday, 
and should prevail for three months. The puddlers, however, 
refused to accept it and threw down their tools.

The strike began in the West Bromwich and Smethwick districts, 
and gradually extended until now—Thursday—it has become pretty 
general at all but the chief Dudley and Wolverhampton works. 
The millmen mostly continue operations, being less unreasonable 
than the puddlers. But there is some fear that they, too, may be 
induced to leave off, since at a large meeting of the strike hands at 
Smethwick on Wednesday it was resolved to ask the millmen to 
come out at once.

The reduction in the average selling price is accounted for in that 
during two months of the quarter to which the accountants’ 
return of three months ago related marked bars were selling at 
£8 per ton, whereas during the three months embraced in the 
present return bars have been £7 10s. But the men are open to 
no arguments, and because the scale has this time gone against 
them they have thrown it over, urging that because trade is just 
now somewhat better they ought not to be called upon to accept a 
drop. They further try to excuse themselves by urging that they 
wish that the net average selling price should be ascertained, not 
upon bars alone, but that sheets, which are becoming an increasingly 
important branch of the Staffordshire iron manufacture, should 
also be included.

The puddlers declare that they will not resume except at an 
advance of 6d. per ton. That they will get any advance is 
unlikely. Indeed, on ’Change to-day in Birmingham masters said 
that the only terms upon which they will allow a resumption are 
an acceptance of those against which the men have struck. The 
action of the men is the more important since the accountants’ 
declaration regulates wages in all parts of England except Cleve
land and Wales, though in some districts a month elapses before it 
takes effect.

The East Worcestershire and Shropshire ironworks continue 
running, as do also the leading works in the Dudley and Wolver
hampton districts.

As ’Change closed in Birmingham to-day—Thursday—it became 
known that a monster procession, roughly estimated at twenty 
thousand, had marched this morning from West Bromwich to 
Dudley Port, then on to Tipton, then to Bilston, and then to 
Wolverhampton, and forcibly entering every ironworks on the 
line of route that was on, either in the mills or forges, had com
pelled the men to instantly cease work. The fire-bars were pulled 
out, the molten iron was left to spoil, tools were thrown into the 
canal,^ and other damage was done. Works’ proprietors and 
managers, and the police—who mustered in strong force at some 
points—were powerless to stay the rioters. Numerous assaults 
were committed. Throughout South Staffordshire all the mills 
and forges, with few exceptions, are now idle. The North Staf
fordshire ironworkers have also come out on strike, and the works 
are standing. This afternoon the committee of the Wages Board 
met in Birmingham. The masters said it would be weakness to 
yield anything to the demands of the men. They loudly com
plained of the rioting. The men’s secretary pronounced the strike 
most dishonourable. A full meeting of the Board is called for 
Saturday.

Buying this week is very limited. Finished iron makers will not 
consent to book orders except subject to eventualities. Indeed, it 
is not without difficulty that they are able to make deliveries under 
contracts previously booked. Consumers of sheets are most 
pressing in their requests for supplies. Prices are nominally 
stronger, but there is not sufficient business to test them. Sheets 
are quoted £7 15s. to £8 for singles ; £8 7s. 6d. upwards for 
doubles; and about £9 10s. for lattens. Common plates are 
£8 10s., and boiler plates £9 10s.

Marked bars are £8 2s. 6d. to £7 10s., and common bars £6 10s. 
to £6. Hoops are £6 10s. to £6 15s., and gas strip £6 5s.

The quarterly meetings next week are expected to show a firm 
tone, and vendors of pigs made outside this district are strong, 
pending these gatherings. Derbyshire pigs are 47s. fid. to 48s. 6d.; 
Northamptons, 46s. 3d. upwards, and west coast hematites 65s. to 
62s. 6d. Native part-mine pigs are 50s. to 45s., and common 40s. 
to 38s. 9d.

Forge and furnace fuel goes off best, 9s. to 10s. per ton being 
asked for furnace coal; cobbles, 7s. 6d. to 8s.; and slack, 4s. to 
5s. 6d. Forge coal in the Cannock district is 6s. to 6s. 6d. per ton, 
but in the Dudley district, 7s. to 9s. is paid.

The miners’ strike in North Staffordshire does not exhibit any 
signs of a speedy termination. Some of the unionists are each 
receiving 10s. and Is. per child, and non-unionists 3s. 6d. and Is. 
per child, but notwithstanding this meagre allowance they yet 
appear contented, and at public meetings express their determina
tion to keep out. The secretaries have been instructed to call the 
delegates together to consider the question of convening a national 
conference of trades’ unions and other labour representatives, with 
a view to making the strike a national one. It is hoped that South 
Wales and Lancashire will absorb a further amount of labour.

The experiments made during the last quarter by the gas depart
ment of the Birmingham Corporation with regenerative furnaces 
have shown a considerable economy in fuel and labour, and the 
committee have authorised a further expenditure of £8213 10s. in 
an extension of the system, both at the Windsor-street and Saltley 
Works. The Ammonia Gas Purifying Company, Limited, has 
been allowed to experiment upon a small scale at the Windsor- 
street works with the process of purification in closed vessels. 
The result has warranted the department in giving facilities for its 
trial on a scale sufficient to test its applicability for the supply of 
the whole of their gas.

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

It was my hope to have been able this week to have given 
the statistics of Sheffield exports to the United States for the 
six months ending June 30th, but on application to the United 
States Consul here it was found that he had received peremptory 
instructions from his Government not to supply any such infor
mation in future. This order is not peculiar to Sheffield, but is 
a general instruction to all Consuls, and has been issued in con
sequence of other Consuls having been indiscreet enough to dis
close too much before the American official Blue-book is issued. 
The absence of the returns, which for years have been given 
every quarter, will be regretted by commercial people generally. 
The new order is another evidence of the care taken by the 
United States Government, even in the smallest item of detail, 
in regard to trade affairs.

In the Rotherham district the works engaged on heavy iron work 
are stated to be very busy, and the Parkgate Iron Company is 
about to make considerable improvements and extensions in its 
blast furnaces at the Holmes, where extra employment is much 
needed in consequence of the closing of the Holmes Colliery. 
There is an intention of re-opening the Brinsworth Ironworks, 
which would be another advantage for the redundant labour in the 
neighbourhood.

Railway material makers—in all departments except steel rails 
—are well employed, wagons, wheels, and axles being particularly 
brisk, though competition keeps prices very low. At the Phoenix 
Bessemer Works, the Ickles, the men who were re-engaged have 
abundant work. The merchant mill is kept continuously going 
the hammer department is also busy, and there is a brisk demand 
for the special steel, to the manufacture of which the proprietors 
are giving great attention.

The coal trade is in a fair condition, taking the season of the 
year into account. For the metropolitan and provincial markets 
the demand for house fuel is, of course, greatly lessened; but 
prices are generally about lOd. per ton higher than at the corre
sponding period of last year. Steam coal, for locomotive purposes, 
sells readily at 6s. to 6s. 6d. per ton, which is 6d. a ton higher 
than last year. Engine coal can be had at from 5s, 3d. to 6s. a 
ton, but the best houses quote 6s. 6d. to 7s. Id.

Slackness in the building trade has told upon the stove grate 
makers, a fact which is clearly brought out by the year’s operations 
at theMasbrough Stove Grate Works, Messrs. W. Corbitt and Co., 
Limited, leaving a net profit of only £63 12s. 6d. Several of the 
private establishments, however, are doing much better than that.

Messrs. Jehoiada A. Rhodes, and Barber, Britain Works, have 
just received a further order for the “ Royal Devon” silver-mounted 
pottery from her Majesty the Queen. This makes the eighth 
order received within a year by this firm for the “Royal Devon ” 
and other manufactures.

The recent strike of file-cutters has left one disagreeable incident 
behind it—a trade outrage of an atrocious character. Messrs. John 
Bedford and Sons, of the Lion Works, Mowbray-street, showed a 
good deal of “backbone,” when the men turned out. Those who 
gave notice to leave were allowed to go at the expiration of their 
month’s notice, but their places were quickly filled up, and the 
work was carried on with but little inconvenience. This becoming 
known to the trade, the workmen who had filled the vacant 
situations were seen by several of the unionists, who tried to induce 
them to leave their employment. Two men were persuaded to 
leave, but the others remained. One evening the premises were 
entered, and five wheel bands, used for file-grinding, were “re
moved.” A sixth was rolled up ready for taking away. On clear
ing the cinders from the fires under the boiler, the engine tenter 
found a buckle which had belonged to a band. There is no doubt 
that five of the wheel bands had been burnt in the furnace, 

rolled up ready for a similar fate, 
committee of the File Manufacturers’ Association have resolved to 
recoup Messrs. Bedford for the loss they have sustained, believing 
that the firm had been punished for their prompt action in the 
file dispute. The committee have also under consideration the 
desirability of re-erecting the file-grinding machines at present in 
the town with as little delay as possible, so as to be used for the 
convenience of the general trade. Thus outrage always defeats its 
own end, and precipitates upon itself fresh disasters.

The Sheffield Electric Lighting Committee have received notices 
from the Electric Construction Company, Limited, and the Lanca
shire and Yorkshire Electric Lighting Company, Limited, both of 
whom intend to apply to the Board of Trade for a provisional 
order to provide electricity within the borough of Sheffield. The 
applications will be laid before the Town Council next Wednesday.

A triumph in fast railway travelling has to be noted this week. 
On Monday the Manchester, Sheffield, and Lincolnshire Railway 
Company commenced running its new express trains to and from 
London. The first train, leaving Manchester at 11 a.m., reached 
Sheffield at 11.53, or eight minutes before time, being due in at 
12.1. At 12.5 it proceeded on its journey, and entered Grantham 
station—the only stopping place between Sheffield and London— 
five minutes before time, arriving at King’s Cross a little earlier 
than the appointed time. The result of the first day’s runs was to 
prove that the distance, which has formerly taken the fastest 
express 3 hours 40 min., can just as easily be done in 3 hours 25 min. 
—the time aimed at—but that the running could be made in 
3 hours 15 min. The distance is 175 miles. This is an average of 
5472 miles an hour.

The Sheepbridge Coal and Iron Company, Limited, has won 
coal at the Glapwell sinking. The seam is the top hard, and the 
thickness was found to be 6ft. The depth of the shaft is 285 yards 
to the top of the coal. The company has just declared its half- 
yearly dividend at the rate of 5 per cent, per annum on the 
C guaranteed preference shares, payable on July 14th.

Theand the sixth was

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 buyers of pig iron were 
more numerous than for several weeks past. The heavy exports of 
last month, and the better reports from Glasgow, have tended to 
strengthen the market, and it is thought not unlikely that the 
price of Cleveland iron will rise shortly. The sales made on 
Tuesday were mostly at 39s. 3d. per ton for No. 3 G.M.B., with 
prompt delivery. Most of the merchants, and some of the makers, 
were willing to accept that figure. Some asked more, the quota
tions of such ranging from 39s. 6d. to 40s. per ton. The quarterly 
meeting of the Cleveland Iron Market will be held on Tuesday next.

Warrants are seldom inquired for, though sellers are willing, as 
a rule, to take 3d. to 6d. per ton less than makers’ prices.

The stock of Cleveland iron in Messrs. Connal’s stores at 
Middlesbrough continues to fall. The quantity held on Monday 
last was 74,957 tons, being 550 tons less than a week previous.

The shipments of pig iron from the Tees last month were very 
satisfactory. The total quantity shipped was 94,043 tons, of which 
37,402 tons went to home ports, and 56,641 tons to foreign ports. 
Scotland took 28,472 tons ; Germany, 16,188 tons ; France, 9750 
tons ; Russia, 8412 tons; Holland, 8309 tons; Norway and Sweden, 
3565 tons; and Belgium, 3386 tons. The exports of manufactured 
iron and steel amounted to 19,815 tons. In June last year the 
quantities were : Pig iron, 68,373 tons ; and manufactured iron 
and steel, 25,653 tons. In May this year 37,091 tons of pig iron 
and 29,725 tons of manufactured iron and steel were shipped.

Engineering work of some importance will soon be in execution 
for the Birmingham Town Council. On Tuesday that body autho
rised its Water Committee to construct additional filter beds at 
Plant’s Brook at a cost of about £5000. The area of the existing 
beds is 4865 yards, and that of the proposed additional ones some 
4940 yards. The present station includes reservoirs with a storage 
capacity of thirty million gallons, and on an average one and a-half 
million gallons could be daily delivered. It sometimes happens, 
however, that owing to a less supply from other 
has to be unusually rapid; hence the necessity fo

The wooden viaduct at Hoo Brook, near Kidderminster, on the 
line of the Great Western Railway Company, has been ordered 
extensive propping by Col. Rich, R.E., Board of Trade inspector, 
and the speed of the traffic across is reduced to ten miles an hour* 
These are precautions pending the erection of an entirely new 
bridge, preparations for which are in progress. The new bridge 
will be erected inside the curve of the present structure. It will 
be built of brindled bricks relieved with Derbyshire stone, the 
arches being of blue bricks. The length is to be 1093ft. The 
arches are twenty in number, with a 50ft. 6in. span eaeb, and the 
piers on which they rest are 6ft. through where the arch springs. 
It is expected that the work will take some eighteen months to 
complete. The contractors are Messrs. Gabbutt and Co., Birken
head, and the plans have been prepared by Mr. W. D. Rowbotham, 
engineer for the central division of the Great Western Railway 
Company.
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Consumers of finished iron are still withhold- 

ing their orders in the expectation of being able 
to buy at lower rates. Manufacturers are, how
ever, fully employed on existing contracts, and 
there is great pressure upon them for quick 
delivery. They, therefore, hold firmly to the 
prices they have been quoting during the past 
three or four weeks. Ship plates are £6 to £6 5s. 
per ton; angles, £5 12s. 6d. to £5 15s.; and 
common bars, £5 17s. 6d. to £6; all free on 
trucks at works less 2£ per cent, discount. 
Puddled bars are £3 12s. 6d. per ton net at works.

The directors of the Walker Iron and Steel 
Company, Limited, have decided to close their 
works for an indefinite time in consequence of 
the unremunerative prices now obtainable for 
plates. Over 300 men have thus been thrown 
idle.

wick. In Fifeshire the coal trade is very brisk> 
and prices there have somewhat advanced, the 
rates for good coal, f.o.b. at Burntisland, ; 
being 7s. 3d. to 7s. 9d. per ton. The colliery 
owners appear to be very shy of entering into 
contract arrangements at current rates, there 
being an impression that business will be 
even better and prices higher in autumn. 
During the half - year just closed the coal 
shipments at Burntisland have aggregated 
341,790 tons, showing an increase of 50,000 over 
those for the corresponding period of 1882. There 
is only a moderate trade in coals at Leith. At 
Bo’ness the week’s shipments have been fully 
5000 tons, while 5643 tons were exported at 
Grangemouth.

On Saturday notices were posted at the Fife 
and Clackmannan collieries intimating that a 
fortnight from that date the wages of the miners 
would be advanced “to the extent of 10 per cent, 

the rates current in May last year.”
The half year’s launches on

3237. Lock-up Liquor Stands, R. Murray, Brixton.
3238. Cartridges, H. E. Newton.—(La Sociele Anonyme 

Dynamite Nobel, Switzerland.)
3239. Rotarv Engines, W. Frost, Manchester, and T. 

T. Bond, Luton.
3240. Making Fibrous Cellulose, A. M. Clark.—(A. 

Blitx, Paris.)
3241. Gas Burners, H H. Lake.—(A. B. Lipsey, U.S.)

30th June, 1883.
3242. Tulle Machines, C. Abel.—(E. Daveniere, Paris.)
3243. Bleaching Kters, R. H. Ainsworth, Halliwell. 
8244. Automatic Electric Signalling, H. J. Haddan.

—(H. C. Reher, Hamburg.
3245. Millstones, J. Wetter.—(C. Vincelle and E. 

Cay la, Algiers.)
3246. Obtaining Salts of Ammonia, J. Addie—(/. 

Addie, Spain.)
3247. Cooking Ranges, J. Carrick, Glasgow.
3248. Combing Wool, Ac.. J. H. Whitehead, Leeds.
3249. Pads for Saddles, J. A. Morgan, London.
3250. Safety Saddle Bars, H. Phillips, Birmingham
3251. Drilling Rocks, T. K. Jordan, London. 

Purifying Sewage Waters, J. Bock, Germany
3253. Wringing Machines, J. Kenyon, J. Barnes, and 

R. W. Kenyon, Accrington.
3254. Horse Nails, J. A. fluggett and J. Swalwell, 

Battersea.
3255. Exhausting Gas, Ac., W. B. Wright, Bromley - 

by-Bow.
3256. Tricycles, Ac., C. Mather, Manchester.
3257. Boilers for Making Paper, I. S. McDougall

Manchester. '
3258. Designs on Rollers for Printing, J. J. Sachs

London. ’

THE PATENT JOURNAL.
Condensed from the Journal of the Commissioner s of 

Patents.
now

*»* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and. annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of The Engineer at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at The Engineer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification.

Applications for Letters Patent.
*** When patents have been “communicated.” the 

name and address of the communicating party are 
printed in italics.The accountant’s certificate in connection with 

the sliding scale in the Northumberland coal trade 
was issued on Friday last. The net average sell
ing price of coal for the quarter ending May 31st 
was 5s. 0'80d. per ton. This being an increase of 
4‘80d. upon the standard average selling price, 
the underground workmen and banksmen will 
receive an advance of 2^ per cent.

The Cleveland blast furnace-men have given 
notice to the Ironmasters’ Association that they 
wish to terminate their sliding scale arrangement 
at the end of the present year. They have inti
mated that they are willing to consider the amend
ment of the present scale, or the construction of a 

The Cleveland miners have also given 
notice to terminate their sliding scale on the 31st 
of December next.

Mr. C. J. Coleman, the stipendiary magistrate 
for Middlesbrough, was, it will be remembered, 
chosen to act as arbitrator in the wages dispute 
between Messrs. Bolckow, Yaughan, and Co., 
Limited, and their workmen at Eston. The 
employers claimed a reduction of ten per cent., 
which the workmen contended they 
entitled to. Mr. Coleman has now given his 
decision, awarding that the wages should be 
reduced by 2£ per cent. This arrangement will 
be binding on both sides till the end of the 
sent year.

The local committee for the reception of the 
members of the Iron and Steel Institute at Mid
dlesbrough in September next had a meeting 
Tuesday last, and a preliminary programme 
drawn up. It is proposed that the meeting shall 
last from Tuesday, the 18th, to Friday, the 21st, 
inclusive. One afternoon will be devoted to the 
Eston Steelworks, another to the saltworks at 
Port Clarence, and a third to the ironworks at 
Stockton. Most of the other works in the dis
trict will be thrown open to members. On the 
last day there will be an excursion to Whitby and 
Scarborough-by-Sea. Unfortunately the meeting 
will clash with that of the British Association, 
which commences at Southport on the 19th.

26th June, 1883.
3149. Lubricating Compounds, T. ColgaD. U.S.
3150. Preparing Tannic Extracts, J. H. Johnson— 

(E. L P. and G. C. Cbez, France )
3151. Fire-proof Buildings, W. Corliss, U.S.
3152. Vacuum Brakes for Railway Trains, Ac., A. 

G. Evans, Manchester.
3153. Mixed Textile Fabric, D. C. Miller, Larkhall.
3154. Cooking Ranges, J. Mcl. Shaw, Glasgow.
3155. Velocipedes, H. J. Lawson, Coventry.
3156. Lawn Tennis Nets, R. S. Moss, Manchester.
3157. Tiles, Ac., T. H. Rees, Battersea.
3158. Regulating Fluid Pressure, C. D. Abel — (G 

Westinghouse, Pittsburgh, U.S.)
3159. Planing Metal Plates, J. Imray.—(E. Bouhey,

3160.

on
„ the Clyde give a

tonnage of 196,402, or 29,109 more than in the 
corresponding period of last year.

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

A slight improvement in tone has begun to 
mark the iron trade. There is more steadiness in 
price, and inquiries are coming to hand in greater 
quantity.

In the Newport district the complaint is that 
steel_ rails are very quiet. In the Glamorgan 
division things are better, and in the Swansea 
district the improvement in tin-plate has given 
much more animation. Rumours are current that 
several tin-plate works are changing hands, and 
will be restarted, but I defer naming’ them until 
actual operations are begun. In Carmarthenshire 
things look better. Tin-plate prices are steady; 
wasters command 14s. 6d., and primes, ordinary 
coke, 16s. 3d. to 16s. 9d.

The coal trade continues active, and most of 
our coalowners have their hands full. Outputs 
and exports are large in all quarters, and as 
regards Newport and Cardiff, averages are well 
kept up. There is, however, a little more readi
ness shown by coalowners in booking orders, and 
a slight weakness in price was observable last 
week, secondary qualities touching only 10s. 9d., 
that is 3d. less than in the previous week. Best 
steam coal commands 12s. in many parts ; 
Rhondda large, 9s. 6d., and 8s. 3d. small; small 
steam, 4s. 6d.; and good graig at pit’s mouth

through ” will fetch 6s. 6d.
The North Dock stoppage has told upon the 

shipments of coal from Swansea. The export of 
patent fuel has been well maintained.

The Rhondda colliers at their last monthly 
meeting proposed certain alterations in their 
special rules. Arrangements are also approaching 
completion for the_ demonstration of the 16th 
July, when it is decided to stop work, and have a 
procession and open-air meeting. Mr. Burt, M. P., 
and others are expected. I hear that the voice of 
the meeting will be called upon to express 
earnest wish for alterations in the franchise—by 
the extension of the borough franchise to coun
ties—and support Trades’ Unions throughout the 
country.

Co-operation between the Taff Vale and 
Rhymney will effect a material saving in viaduct 
construction at Quakers’ Yard. The Taff im
proved viaduct will do away with the need of the 
projected construction by Rhymney.

Mr. Nixon’s colliers are

2nd July, 1883.
3259. Escape Water Valves, W. Carrington, Openshaw
3260. Tricycles, Ac., W. T. Eades, Birmingham
3261. Coupling for Shafts, J. Jamieson, Winchester.
3262. Opening Valves, J. W. Thornton and F. Milan

Huddersfield. ’
3263. Composition for Stiffening Fustians, J. Sellars 

Manchester.
3264 Combing Wool, Ac., W. Terry and J. Scott, 

Dudley Hill. ’
3268. Winding Slivers for Combing Machines. W 

Terry and J. Scott, Dudley Hill.
3266. Clipping Sealskins, L. A. Groth—(G. and F F 

Cimiotti, New York, U.S.)
3267. Self-inking Endorsing Stamps, G. K. Cooke

London. ’
3268. Reservoir Penholder, L. B. Bertram, London.
3269. Folding Broadcloth, Ac., H. J. Haddan.—(A.

Tatham, New York, U.S.) V
3270. Bassinettes, M. R. and R. F. Cook, London.
3271. Telephonic Apparatus, A. J. Boult.— (C. S 

Steele, Washington, U.S.)
3272- Gas Motor Engines, G. J. Kirchenpauer and L. 

H. Philippi, Hamburg.
qov?' £orsrts,- J- ,H' Johnson—(0. F. Levieux, Paris.)
32U. Clasps for Corsets, H. M. Dyson, Honor Oak. 
ll‘rf Electrical Railways, W. A. Traill, Portrush.

Clocks, A. M. Clark—(V. E. Versevuv, Paris.) 
3277. Electrical Railways, W. A. Traill, Portrush.

new one.
Compounds for Lining Furnaces, J. Imrav—(G 

Duryee, New York, U.S.) J '
3164. Anti-speedy Cutter for Horses, J. B. E. T 

Lacombe, France.
3162. Attaching Handles to Teapots, Ac., W. H

Winter, Sheffield. ’ ’
3163. Compasses, A. M. Clark—(IF. H. Mitchell, U.S.)
3164. Making Paper, A. O. A. Feret, C. L. V. Ladame, 

and A. H. Feret, Paris.
3165. Attaching Rails to Metallic Sleepers, R H 

Brandon.—(E. TOlcke and C. Eichhorn, Germany.)
3166. Thread-winding Attachment, H. J. Haddan.— 

(A. Tabour-Moisson, Paris )
3167. Incandescent Electric Lamps, H. J. Haddan— 

(R. H. S. Thompson, U.S.)
3168. Indicating Position of Ship’s Helm, J. Liardet.

Brockley. ’
3169. Matting of Floors, W. R. Lake—(/. Bray, U.S.)
3170. Starting Tramway Cars, J. Gemmel and T. 

Archibald, Paisley.
3171. Couplings, J. T. Roe, Wandsworth.
3172. Making Yarns, Ac., W. R. Lake—(J. T. Waring, 

New York, U.S.)
3173. Drilling Holes in Rock, W. L. Wise—(C. W. 

Burton, Paris.)
3174. Saws, J H. Johnson—(F. Troeme-Becker, Paris.)
3175. Steam Engines, W. P. Thompson—(E. A. Corbin 

and G. W. Hunter, Philadelphia, U S.)
3176. Forging Horseshoe Nails, A. J. Boult.—(IF. 

Werts, Philadelphia, U.S.)
3177. Printing Cloth, L. H. Philippi, Hamburg.
3178. Facilitating Action of Magazine Rifles, H S. 

Maxim, London.
3179. Tricycles, Ac., C. Harvey, Yardley, and W. Pad- 

dock, Birmingham.
3180. Lace, W. Birks, Nottingham.
31 SI. Holding Roller Bund Cords, C. W. H. Brock, 

Bishop Waltham.

otwere n

pre-

on
was

Inventions Protected for Six Months on 
Deposit of Complete Specifications,

3131. Contrivance for Telephoning from Delivery 
^FIaCiE-^1ltho'.lt cfning on the Intervening Stations, 
O. Schaffler, Austria—23rd June, 1883.

31nh1ErEVAT0R Stops’ F- p- Canfield, Boston, U.S — 
2bth June, 1883. ’

3160.Compounds for Lining Furnaces, making Filters 
Ac., J. Imray, Southampton-buildings, Condon — A
SKSSuS?,rom °- Duryee'Now v"rk-u-s- 

L H' Hamburg.-
31^;,Brick\maring Machines, P. Eifertz, London— 

zltn June, 1883.
3232. Paper Boxes, Ac., R. J. Haddan, London—A

-mhJmfim A-Brehmer' s“"y-

NOTES EEOM SCOTLAND.
(From our own Correspondent.)

The Glasgow warrant market has shown con
siderably more vitality this week, and prices have 
slightly advanced. There is undoubtedly a more 
cheerful feeling in the market, partly due to the 
fact that there is some chance of the production 
being curtailed by the putting out of furnaces and 
partly on account of a better demand having 
sprung up for pig iron on the part of the United 
•States. There is, however, a disposition to over
estimate the importance of this fact in some 
quarters; and in proof of this statement it need 
only be mentioned that, although the freights for 
pig iron from the Clyde to America have been 
advanced 2s. 6d. per ton, only very few shippers 
have as yet paid the increased rate. Canada has 
also been taking a larger quantity of pig iron, and 
the inquiry from Germany is good, while large 
amounts are still being sent to Italy. The stock 
in Messrs. Connal and Co.’s warrant stores is 
increasing, but in a much smaller ratio than of 
late, less than 200 tons having been added in the 
course of the past week.

Business was done in the warrant market on 
Friday forenoon at 47s. OJd. to 47s. ljd. each, and 
in the afternoon at 47s. Hd. to 47s. 2d. cash and 
47s. o2d. to 47s. 4d. one month. The market was
S/tT 4Jf* 22d- UP to 47s. 6d. cash
and 47s. od. to 47s. 8d. one month. On Tuesday 
business took place from 47s. 5d. to 47s. 3|d. cash 
and 47s 7d. one month to 47s. 5d. fourteen days. 
Transactions took place on Wednesday at 47s 4d 
to 47s. 7^1. cash, and to-day—Thursday—the 
market was strong, with business up to 47s. 8U1

The values of makers’ special brands of pigs are 
firm as follows Gartsherrie, f.o.b. at Glasgow 
per ton, No. 1, 57s.; No. 3, 53s.; Coltness, 60s? 3d’ 
and 53s. 6d.; Langloan, 59s. 6d. and 53s. 6d • 
Summerlee, 57s. 6d. and 51s.; Chapelhall, 57s.’ 
and 54s.; Calder, 58s. and 50s. 6d.; Oarnbroe’ 
55s. and 49s.; Clyde, 51s. and 48s. 6d.; Monkland’ 
48s. 9d. and 46s. 9d.; Quarter, 47s. 6d. and 
45s. 6d.; Govan, at Broomielaw, 48s. 9d. and 
46s. 9d.; Shotts, at Leith, 59s. 6d. and 55s.; 
Carron, at Grangemouth, 48s. 6d. (specially 
selected, 54s. 6d.) and 47s.; Kinneil, at Bo’ness, 
49s. 6d. and 47s. 6d.; GleDgarnock, at Ardrossan, 
55s. and 48s.; Eglinton, 48s. 6d. and 45s. 6d.; 
and Dalmellington, 49s. and 48s.

The different branches of the

27th June, 1883.
3182. Galvanic Batteries, J. William and J. Rogers, 

London.
3183. Ornamentation of Pottery, Ac., T. Bevington.

Hanley. ° ’
3184. Medium of Advertising, C. F. Poliak, London
3185. Telephonic Transmitters, C. F. Poliak, London.
3186. Picks for Mining, G. W. Elliott, Aintree.
3187. Making Candles, W. H. Beck.—(La Societe 

Anonyme de Machines a. Bougies et Chandelles Sys'eme 
Royau, Paris.)

3188. Piled Fabrics, D. Marcon, Paris.
3189. Metallic Tdbes, R. Heeley, Shirley.
3190. Hampers for Transporting Bottles of Acids 

H. Brunner—(C. Garneri, Paris.)
3191. Brick-making Machine, P. Effertz, London
31PaisTeyLVES’ A' F' ^ B‘ F> Craig’ and Motion>

3193. Treating Linseed, A. Ford, London.
3194. Looms for Weaving, W. Smith, Hey wood, and 

J. Wrigley, Bury.
3195. Rollers for Wringing Machines, W. Lockwood,

3196. Lucifers, F. Engel.—(IF. Holmstrlim, Sweden)
3197. Fire-arms, W. R Lake—(/. H. Brown, U.S.)
3198. Feeding Bottles, E. Brasier, New Cross.
3199. Preparing Compounds for Sanitary Purposes, 

H. E. Overbeck, Liverpool.
3200. Inducing Air from Chimneys, Ac., H. Burgin

Walthamstow. ° ’
3201..Heating Water, J. H. Johnson.—(Messieurs 

Gmllot, Pelletier, and Co., Orleans.)
3202. Carriage Brakes, W. Corteen, Sheffield.
3203. Loading Ocean-going Steamers, G. Taylor,

3204. Ventilating Water-closets, J. Farrimond and 
J. Whittaker, Southport.

an

Patents on which the Stamp Duty of £50 
has been paid.

263tJ°1880CO PlPE8’ A‘ A‘ PerCy’ Glasgow—28«A
26^(;Safety Valves, J. D. Churchill, London—1st

2623- Making Pile Fabrics, D. Marcon, Manchester. 
—28th June, 1880.

26-28D? JmrS/i880°TTLES’W‘ Staniforth' UPPerthorpe.

8™r“S- J- B'

2ftesLtS.-J„r'“«”88So"“l WA™' W-Gl0™r'
27Jui™ima ALC0H0L’ J- H- Johnson( London.—3rd

3196. Furnaces for Burning Pyrites. J MAson 
near Whitney.—ith August, 1880. ’

261880COPYING‘'PRESSES’ G' Lowry> Salford.—28th June,

. about to give another
month s notice in re the doctor question.

The Bedlinog dispute—an important colliery at 
Dowlais—has been arbitrated upon by Mr. W. T. 
Lewis and Mr. D. Morgan, and amicably adjusted. 
Work is resumed.

Practical Education.—Those students in the 
Crystal Palace Company’s School of Practical 
Engineering who are working for the marine 
branch of the profession, have just returned from 
their sea trip, which has also been made the occa
sion of an inspection of some important engineer- 
mg works. These periodical excursions are in
tended to afford them real practice in the driving 
of marine engines at sea, and are a marked 
feature in the system of the school. Usually 
the run has been made from the Thames to Liver
pool and back, but this year, with the intention 
of going over the works of the new Tay Bridge 
the voyage has been made to and from Dundee— 
a distance of 1000 miles. On Wednesday, June 

.the students, under the direction 
of Mr. J. W. Wilson, C E., the principal, and one 
superintendent, embarked at the New Dundee 
Wharf, \\ apping, in the steamship Cambria—950 
tons and the Dundee, Perth, and London Steam
boat Company offered every facility for the
of thfr tbv? -Voyage- Before starting the speed 
of the Cambria was tested at the measured mile
fng was?hd V,? 14'251knots’ The dead reckon! 
ing was then taken, and was to time at all points 
both out and home. For purposes of work the 
students were divided into four watches of four 
hours each, during which time those on duty had 
to be in the engine-room taking their part in the 
driving, under the ship’s engineer, Mr. Scott, in
their usual working clothes. The water was 
smooth, and Dundee was reached at 5.40 p.m on 
Thursday evening. On Friday morning the stu
dents rose at six, and an hour later proceeded ud 
the river Tay, in the Perth steamboat. By the 
kind invitation of Messrs. Shield, they then in
spected the Wallace Linen Weaving Works, where 
1000 hands are employed, and saw much that in
terested them. Saturday was employed in look
ing over the old Tay Bridge and the works of the 
new structure which is being raised by Mr. W. H. 
Barlow, C.E., who was anxious that the party 
should see all they could. Mr. Byng, an old pupil 
of the Crystal Palace School, is one of the super
intendents of the new bridge. After inspecting 
the Dundee, a very fast boat now being finished 
for the Dundee, Perth, and London Company, the 
students embarked again on the Cambria, at 9 on 
Saturday evening, for the return cruise, and 
arrived at the wharf in the Thames at 7.30 a.m. 
on Monday. The cruise was most enjoyable, and 
certainly the most successful ever made by the 
students of the school, who have gained from it 
much knowledge of practical work,

2“Sndo“” “ C™T*' A- M. Clark,

s- ^
2631. Decomposing Organic Substances, W. H. and 

age’ al?d J- Eastick, London.—28th June, 1880.
n.' w^atTva-Sim JkfS11'a “4

£o.M“T' *■ A' Hark.-
26—ls?jhulyAim' Heselwood and H- Webster, Leeds. 

271880bHEEPSHEABS’ W- E' Gedge> London.-5<A July,

2749. Centre Cranes, T. Wrightson, near Stockton-on 
Tees—5th July, 1880.

281880TANNINO HlDE8’ S> F- Cox> Yatton—9th July, 

2-.M-r Snow, F. N. Mackay, Liverpool—2nd

and J. Holt, 2709. Tools for Cutting Tubes, S. Buckley, Guide 
qoiii T> ,, Bridge.- 2nd July, 1880.
3216. Bag Grinding Machinery, C. ’Wilson and E. 2726. Hay making Machines, J. Howard 
0o?l;arglll( Batley Carr. Bousfield, Bedford—3rd July, 1880.
llll' Hauling Ropes, &c., J. Harper. Scotland. 2731. Mining Engines, J. Richardson, Lincoln—3rd
3218. Mounting Electric Lamps, W. R. Lake -(J July, 1880. ’ -

Languereau, Paris.) K
3219. Electric Currents, H. E. Newton—(A. 1.

Gravier, Poland.) '

28th June, 1883.
3Y5. Billiard Marking, R, Bateman, Birmingham
3206. Ships’ Berths, E. Hoskins, Birmingham
3207. Table Fountains, W. Aubert, jun., Balham
3208. Bobbin Net Machine, A. C. Henderson—(L. A 

Lateux, Paris.)
3209. Self-feeding Pens, F. Byron, Chesterfield.
3210. Propelling Steamships, J. Stewart, Blackwall.
3211. Treating Porous Pots, T. Coad, London.
3212. Door Retention Stop, W. E. Diehl, U.S
3213. Table Trucks, T. McEntegart, Liverpool.
3214. Fire-arms. M. C. de Arguibel, Lond
3215. Warping Machines, W. Marshall a 

Ravensthorpe.
and E. T.

manufactured 
iron trade are for the most part very busy, and in 
some cases no little pressure is being used for the 
delivery of goods contracted for. There is also 
great activity in the engineering works of Glas
gow and the West of Scotland; and the shops and 
factories generally are working very busily, 
to prepare for the annual summer holidays, which 
are now close at hand. The past week’s ship
ments of iron manufactures from Glasgow 
embraced £37,650 worth of machinery, £6838 
sewing machines, £4100 steel goods, and £41,000 
general iron manufactures, exclusive of pig iron, 
the export of which was valued at £10,000.

The coal shipments at some of the ports were 
being somewhat retarded a week ago from a 
scarcity of vessels, but this inconvenience has now 
been partly overcome by the arrival of vessels, 
and it is expected that the Quebec fleet will be 
requiring cargoes presently. The shipments of 

Glasgow during the past week included 
4690 tons for Canada, 1830 for Savana, 1620 for 
Algiers, 1610 for Rio de Janeiro, 850 for Monte 
Video, 700 for Bordeaux, and 610 for New Bruns-

Patents on which the Stamp Duty of £100 
has been paid.

2651.Jrkat,ng Wood, E. T. Hughes, London—27th

qqoo GoRKSCaEW( R- w. Bradnock, Moseley. 2663. Hydraulic Presses, R. Wilson, Patricroft— 28th
3222. Hooks for Hanging Garments, &c., W Allison June, 1876.

Glasgow- ’ 2690. Sulphate of Aluminium, J. Duncan and T A R
London AM°'ELECTRIC’ &C' ’ Machines« L- f- Lam kin, DoSs-SO^0 “S’ fi R E' R' Nowlands, Victoria

sm Kz “acb,“' w- a

A- c 2 »dGAKT'Zoh,”S„S- J-M,okte’ °- A- F“re-
32sJil Heath &C'' Easteninq3> U Lemprifere, Bal-

lola CouP™- A- Boult— (M. Haas, Baden.)
Chromates of Soda, E. P. Potter and W H 

Higgm, Bolton. ' •
3230 Purifying Commercial Sulphuric Acid W J 

MeDzies, St. Helens. ’
3231. Indicators, S. Goodacre, Liverpool 
S2LPyPER’ &C” B°XeS' H- J‘ Haddan-(‘4- Brehmer,

S: S.™
MAOom “'s™-

3236. Pulleys, T. Smith, Brock'ley.

29 th June, 1883.

3TAS,“rSjr'B'SwAtae' A™'“' “d M- a.
3221.

so as

1.

Notices of Intention to Proceed 
Applications.

(Last day for filing opposition, 20th July, 1883.) 
985. Forming Letters from a Distance, M. T. Neale 

London.—23rd February, 1883.
^ Burnaces, P. W. Willans, Thames Ditton.—23rd 
February, 1883.

10-«S"S24US“'-R a Co”le“y' L“d»-
1020. Applying Re8istance to Electric Currents, 

L- Gaulard & J. Gibbs, London—24th February. 1883
1021. Bottle stoppers, Ac., W. R. Lake, London—A 

Communication from S. A. Bull,-2ith February, 1883.

with
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circular pole of the opposite kind, the sPa°®
between the two affording the magnetic field fo 
which a current is obtained by the reciprocating 
motion of a helix or helices.
5060. Improvements in Machines and Apparatus 

Employed in the Production^ &n., °JgfLCavidm

Carburetted Air, H. H. Lake, Lon-

28&dGS"».-i— fiLt>ofitanT.A.Efii,<m. ,,f‘ Mewbfififi, Lo»4ofi.-m »n.-

2881. Fire-grates, H. H. ^^’^Q^jn^^tesCloujet 965. Transmitting Signals, A. F. St. George, London, 
cation from SocWte des Foyers economiques Goujet __2lst February, 1883. „ _ T
et (fie.—Oth June, 1883. N gtretton, 1580. Fastenings for Gloves, &c., E. D. J. Neupt-rt,2887. Attaching Lamps to Carriages, hi. Mtretton, prus8la._28^ March. 1883
Birmingham-9iiy««c, 1883 NottinK Hill.- 1831. Plush Fabrics. J. H. Cunliffe, Rochdale.-lli*.

2909. Drying Ovens, G. F. Edwards, wowing xiui. 1883. . ,
!9if b™8F«»c,»o, w. H. Mm»fi, Mancbtete,.- L»» o, HUt, E. M», L„erp^
30»“fWh8S., W. Schmote, Safi Frafidaeo.-Mfi ^

,drA« Slops, F. P. Canfield, Boeton, U.S.- M“"™> A’ C‘“k' 1°nd“'

BiSmSEotS x» Lining FmNfic.., J. Imraj, 1»51 Tpp. da..,
London.-A communication from G. Duryee.—26t/i 20^r^UXEaj H F> Taylor, Neath, and G. Leyshon,
9l”brick-making Machines, P. Effertx, London.— jol^SiDE-s^DLmfT^G^Smith and B. Brooke, Wilts.
27th June, 1883. _'mh April< 1883. _ .

2050. Lamp Chimney, P. A. Bayle, Pans.—23rd April,
Patents Sealed. 9070^2Roller Mills A. J. Boult, London.—24tft April,

(List of Letters Patent which passed the Great Seal on the •
29tt. June, 1883.) 2074. Boiler Cleaners, J. F. Hotchkiss, New Jersey,

6214. Gas Engines, W. Watson, Leeds.—29fA December, U.S.—24I/i April, 1883. . ..
1882. , 2084. Wire Rope, H. H. Lake, London.-24tfc April,

6231. Steam Traps, Arc., J. J. Royle, Manchester. 1883. _ „
ZOth December, 1882. . , 2110. Endless-band Knife Machines, R. ±>. Sanson,

7. Feeding Paper to Machines, F. Hoyer, Liverpool. London.— 26f/i April, 1883.
—1st January, 1883. 2204. Electric Railways, S. Pitt, Sutton.—1st May,

24 Generation, &c., of Electricity, J. S. Williams, 1883_
London.—1st January, 1883. 2242. Catching Soot from Smoke, F. C. Glaser, Berlin.

31. Thill Couplings, <ftc., D. Green, Cincinnati, U.o. —2nd May, 1883. _ i t ov,j
-2nd January, 1883. , 2255. Rails for Tramways, II. H. Lake, London.-3rd

33. Imitated Ivory, S. Hahn, Berlin.—2nd January, May, 1883.
1883. . , 2290. Producing

37. Chronograph, A. G. Golay, Brassus, Switzerland. London.—5f/i May,_1883. „ d s p-14o Lvkamo Magneto or Electro-motive
KrS“M»,a.A.J.Sefietl,Bp^pd.-v s JSSSSSSt

2“
Weavish, Forest Gate, and J. Warner, Wiutec r • and field magnets to overlap or interpenetrate,

40"1e™’Zctines?'h. Clarke, Leicester.-3 rd Janu- List of Specifications pubHshed during the whereby a large increase of polar surface is obtained 
' 1883- week ending June 30tli, 1883. 5149. Process for Increasing the Conductibility

43 Friction Device for Securing Carpet Looms, 4188 * 4d.; 2338, Gd.; 2339, 6d.; 4610, 2d.; 5251, 2d.; of and for Insulating Round or Flat Cables or
&c , Against Breakage, T. Hardcastle, Kiddermm- ’2d.. 5277 4d . 528l 2d.; 5284, 2d.; 5287, 2d.; Wires, <fcc„ B. J. B. Mills, Southampton-bmldings.
ster.—3rd January, 1883. 5302, 2d.; 5305, 2d.; 5312, 6d.; 5323, 2d.; 6825, 2d., _30t/i October, 1882 -(A communication from P.

45 Cutting Wood, T. Andrew, London.—3rd January, 5329 2d 5331 2d_. 5336) 2d.; 5338, 2d.; 5339, 6d., chutaux, Pans.)—(Not proceeded with.) 2d.
1883 5341 2d • 5343 2d.; 5345, 2d.; 5346, 4d.; 5347, 2d.; This reiates chiefly to wires used m winding the

49. Dynamo-electric Machines, T. Rowan, London, 534g’ 2dj 6349> 6d.; 535o, 2d.; 5351, 4d.; 5352, 2d.; magnets, <fcc., of dynamo machines, and consists in
and S. Williams, Newport.—3rd January, 1883. 5354, 8d.; 6355, 6d.; 5356, 2d.; 5357, 6d.; 5358, 6d., coating them with a very thin covering of silver.

63. Adjustable Spanners, J. Mahn, Sheffield. 4th 5359 2d.; 5360, 6d.; 5361, 8d.; 5362, 6d.; 6363, Is., Telephonic Apparatus, J. G. Lorrain, Victoria
J<SS;£%., F. Cocker, SkeMeld. ». fc | «»•)

J. * PMlUp., London. gft & S| || K ||

BISS!’-!., W. P. Thompson, Liverpool.- gg gg gi 3, || S, |V 3^1 £—Sf.lS

, : SS g; S; % SS S; lid; S® & S™»*«<• *d“-
"aSRSST' 3; g' 53, M; «!; “S, “-.i 3, &l SXceom von T.n.rHon.o Co.nmm r

94. Drilling Machines, W. Cooke,Dundee.—8t/i /anw- 5445| 4d . 6d.; 5447, 2d.; 5448, 6d., 5449, 6d., Alabaster, South Croydon, and T. E. Gatehouse
ary, 1883. n -n 5452, 6d.; 5454, 6d.; 5456, 4d.; 5457, 6d.; o458, 6d.; Camberwell— SOth October, 1882. od.

131. Obtaining Step-by-step Rotary Motion, C. D. 5459i 8d.; 54(i2i ed.; 5463, 6d.; 5464, 6d ; 540d, 4d., where an induction coil and induced ^'^rcnts are
Abel, London.—9t/i January, 1883. 5466, 6d.; 5468, 6d.; 5469, 4d.; 54^0, 6d.; : used, the inventors find it preferable to placo tlio

149. Screw Bolts, <fcc.,W.Barwell and T. Johnstone, 5472; 4d.; 5473, 2d.; 5475, 2d.; 6478, 6d ; 6*i», 2d., phonic receiver in a local chernt, which usually
Birmingham.—\0th January, 1883. .... 5480, 6d.; 5482, 6d.; 5483, 6d.; 5484, 4d.; 5487, 8d., fncludo8 tho transmitter and a suitable'battery, and.

Silica Bricks, A. H. Dunnacbie, Glasgow.— UtA 5491j 4d . 5493, 6d.; 5585, 6d.; 5601, 4d.; 5642 6d., which forms the primary wire of the induction coil.
January 1883. 5690 4d ; 1313, 8d.; 1332, 6d.; 1340, 6d.; 1345, Is., f;ecoudary wire thus forms part of the line wire,
.Compound Steam Engines, J. It. Wells, N°w 1355''2d.; 1458, 6d.; 1462, 6d.; 1408, Is. 2d.; 1494, 6d.; with0ut direct communication with cither transmitter

York, U.S.—13<A January, 1883. 1562, 4d. or receiver, and is put to oarth at each end.
Double-lock Universal Joint, R. Wa.kinson, -------- Telephonic Receivers, II. Alabaster, South

SS^VehI^es Propelled by the Riders, J. Watson Specifications will be forwarded by post from the c'roydon, and T. E. Gatehouse, Camberwell.-SOth
and T- Wcathelill> LoedS- “tZ exceeding Is mTbe rented by T^rettes to improvements in patent No. 2675 7th 

” IotulatoIT P R de F. d’Humy, London.-25i/t Poat-office ordor, mado plyable at the Post-office, 5 June, 1882 granted to tbe P^^htjnventor.s and a R 
Insulators, r. it. •> ’ Litdi Holborn, to Mr. H. Reader Lack, her Majesty s Kemp0j the object of which is to secure louau ana

635 SatohelC A Morris, Herne Hill.—6th February, Patent-office, Southampton-buildings, Chancery-lane, better articulation.
635. Satchel, L. a. mor , London. ____________________ _ 5170. Electric Batteries, F. Wirth, Frankfort-on-
1749. ^’filtering in Centrifugal Machines, C. H. ------------ ---------------------* the-Maine.—ZOth October, 1882'~f^ wXTwto-

isS'teiS™'?:absteaots or speohtoations. »»«*<“■'

fess- J- K“' ^?saMcaK2=s«r • -«t r-.
rt it v \ —SIit October 1882.—(Not proceeded ioith.) 2a.

(List of Utters Patent which passed the Great Seal on the 2338. Manufacture of Animal Charcoal, h. h. ° to improvements in the feed action and
^ 3rd July, 1883.) Jones, Stepney.-18th May, 1882. 6d. mechanism of arc lamps.
6182. Horseshoe Machines, F. Wolff, Copenhagen.- 5181- Apparatus, &c„ for Accommodating Elec-

21 th December, 1882. I oud mrtlv of ta so aa to enable a higher tempera- I TrICal Conductors in the Streets, fl. F. Joel,
28. Denoting Increase of Temperature of Coal, Ac., a P J , ,j,h(j retorts aro prepared by first dis- Dalston.—Zlst October, 1882.-(Foid) 2d.

T. Rowan, London.—‘ind January, 1883. tin1 a coal therein so as to fill up the pores or cracks. Relates to a cast iron curb for containing cables and
55 C»™o M. Kellow, Itohyndendraoth.- “““ttg .mpWd lor StatatohlM«» wte.. . - _

L0fidon.-5.fi P=i fi.hS«ort. c“
H. Hook, L0fidon.-5.fi *■ ,k« tr„olto„ y.ndjry

80. Curling Tokos,C. Carter, London.-51» A»*~» 2338. PBfiCM1’Tta pkteK.’^mS orfo.d'wool-
82?8Solvent for use with Fa.NTS, W. Johnstone, King’s ThMst, ta pu»insptk4<»► Lj«d by ^

87.,'Kracm»o"p™“i= of Gfis«, J. Cate, Lon- ^2“S“iEg'i““n'd“d Srtuf&SfVrfl StchS'ly mSri"Ikh'lta”™.,

luting for the do^rs of the retorts. up as fingers projecting ™ £

4162.^Electric^ LicniTiNO,^ T. T. Smith, Finsbury.— j p^^^over th^wool and the whole subjected to
lighSlfS^'bou;I SoreCONTROLLING VALVES OR COOKS BY EuEC- 

Accordfng to^his invention a certain total number of tricity or Heat, &c., J.Formby, ofFormby, n
lamus and given current of electricity only will be at Liverpool.—'ilst October, 1882. 6d. . .
the disposal of the householder, but the lamp fittings Thia relates to means for controUing ^e supply of
and electrical connections are such that the lamps and gag to heating stoves, &c., by mean , g
brackets can be removed from room to room as | lated by a magnet actmg against a spnng, the said 
reauired. The fittings are described in detail and xnagnet being m circuit with a battery and a 
illustrated in the specification. contact-making thermometer.
4235 Mounting or Holder for Filaments in 5230. Purification of Coal Gas, C. Estcourt, a - 

Electric Incandescent Lamps, L. R. Bishop, New Chester.-2nd November, 1882. 2d.
Kent-road.—6th September, 1882.-(Provisional pro- This consists in the purihcation of coal gas f
tection not allowed.) id. sulphur oompound..bypassing^it either withBU^as

Relates to an improved filament holder of platinum a gas produced by any o he f°Uow.^ compounds 
or other wire, bent and fashioned m a peculiar way. through a solution of any op H CP Ba CL'4610- Mashing Malt, Ac., D. W Hamper andE. orrnUUires thereof, vm. HU O,)!’(N H^

Harper, Sowerby Bridge.-mh September, 1882.- Ca C12 Mg Nag s 0i- K# g o4;

iir.:*r»S3
hand power during the mashing operation. needful compounds.
4845- Galvano-electrio Batteries, /. Oliphant, tsifotrto Time Ball Apparatus, W. E. Lake,

Kingsland-road, and E. B. Burr, Walthamstow. 52\oMhami>ton-buildings.—2nd November, 1882.—(A 
12th October, 1882. 4d. P,lrl.ont communication from the Standard Time Company,

p"S4-***-- -
S'c'liemmtte gUdldma pl*c«5 in »« Jj SkUSStonodby ito iilTiUeilLii-4 vhlfi It r.Lhos
a solution of dilute sulphuric acid or water,, a smaU sno gtandard.
portion of chloride o “CpQ^ous jargforms the other 5251. Apparatus for Aerial Navigation, P. Jensen, 
^cmonr md is surroundfd by a solution of nitric or London.-Zrd November, 1882.-(A communication
««Wo .old »a«or .fid bichromate of pote* - ’Sedte
SSTJE— *» BroRfN" BL.=V »

Varley, Mildmay Park Works.-21th October, 1882. sepa^atelyby motors in accordance with
This'relates to dynamo machines of two kinds, an the desired motion and the influence of outer an 

automatic switch for regulating the charging of accu- currents.

Actuating Cross-cut Saws, J. Richmond and W.

Kingston-upon-Hull.—26th February, 1883.
1032 Scraping Ships’ Bottoms whilst at Sea, G. W.

Mallet, West Greenwich.— 26ffc February, 1883.
1033. Rolling Metallic Tubes, P. M. Parsons, 

Blackheath.—26th February, 1883.
Signal Lamps, J. Rogers, London.—28th Ftbru

1073/Transferring Liquid, F. J. Brougham, London. 
__A communication from Messieurs. Hazart et Lie.

10TC27CoOTLiNGtVEHi8CLES, J. Richardson and C. Green
wood, Harrogate.—21 th February, 1883.

10S2. Boilers, T. Robottom, Nuneaton.— 28fA Febru

110^Combined Bed, Table, Chair, and Cloth Rail, 
G. Biirklein, Munich.—1st March, 1883.

1107. Pianofortes, II. J. H?fda“> ^?n<!?n;88^ 
from A. Biese and G. Zierold.—1st March, 1883.

1136 Steam Engines, L. Perkins, London.-2nd
im“ Lifeboats, W. M. F. Schneider, London.-51A

119l“FLUE88W. G. Hudson, Manchester.-6fA March,

1212.83Rinqs for Spinning Frames, A. M. C1.ar^’^on‘
j '. _* com from G. Jacquith.—6th March, 1883.

1252. Bale-ties, &c., E. Hale, Liverpool.-8tA March,

“'SSTi-i*-4*'1
Hydrocarbon Oils, A. J. Boult, Lon- 

C. Holland.—13tA March, 1883. 
Clocks, P. W. Little, London.

1026.

and Magnetic Currents, J.
Town.—24t/i October, 1882. lOd.

In forming permanent or electro-magnets tne 
inventor makes use of the dust or other small particles 
of magnetisable material, excited or polarised by suit- 
ablv disposed electric or magnetic currents, or else 
deposits or influences the arrangement of magnetic 
molecules while in a free condition physically, so that 
their magnetic axes are absolutely or approximately 
disposed symmetrically along the lines of force, io 
this end he fills with iron or steel dust, cases of suen 
shape as will conform to the magnetic lines of force, as 
they are found to flow under tho working conditions 
of the apparatus for which they are designed. The 
inventor describes dynamo machines made on his 
principle, and makes 32 claims.
5078. Secondary Batteries, A. F. Hills, Penshurst.

—24th October, 1882.—(Not proceeded with.) 2d.
The inventor uses powdered oxide of lead in con

junction with perforated lead plates.
5109. Brushes for Curative Purposes, E. Parr, 

and J. R. Gibson, Camden lown.—2Ith

1035.

J. H. Johnson, London.—17<A

London,
October, 1882. 6c£ . ,, ,

Relates to a brush in which are wires that are 
magnetised, and produce a magnetic field m proximity 
to the skin the brush being used for curative purposes.
5142. Electric Lamps, IF. R. Lake, Southampton- 

buildings. -28th October, 1882.-(ri communication 
from B. Egger, Vienna.)-(Not proceeded with.) 4a. 

The invention consists of an automatically regulating 
arc lamp of the differential class, in which all springs, 
<fcc., are done away with, the weight of the partem 
each case performing the work or having to he over
come.

com.
1333. Burning 

don.—A com. from
1416. Advertisement

1838^lpiANOs' E. G. Brewer, London.—A com. from L. 
N Letailleur and P. Scholtus.—11th April, 1883.

2096. Temples Employed in Looms, R. Bond, Bury.—

R- C. Mansell, Highgate.-17tA

okqo'^Arc Regulator Lamps, R. E. B. Crompton, 
London, and T. Crabb, Chelmsford.—22nd May, 1883

2554 Machinery for Spinning, &c., Fibrous Sub- 
stances G a Helliwell and J. H. Waller, Todmor-

W^od^Structures, J. Garlick, Birmingham.-

Intense White Heat, C. D. Abel,

den.
2576.

23rd May, 1883.
2581. Stoppering

2588OTSteam Engine,’ A. Hoyois, Clabecq, Belgium.- 

2596^Generating Steam, H. Tipping, Greenwich.- 

2604^Doubling Yarns, &c., W. H. Jones, Middleton. 

266325Rot1ry Screens, H. Shield and W. N. Crockett, 
26710tTRAMW^v"s,2W^ pTHopefEdinburgh. 29tA May,

Bottles, &c., J. G. van-der-Kaa,

1883Creel Pegs, P. Coonan, Blackburn.—30fA May,
26988Ventilators, &c.,J. Waple, Brixton.-SOfA May,

2722?Electric Devices for Indicating Speed, &c. , R. 
P. Sellon, Surbiton.—31st May, 1883. _
24 Converting Reciprocating mto Rotary 
Motion, W. R. Lake, London.-A communication 
from F. Zassenhaus.—31*t May, 1883.

2883. Stoppering Bottles, R. J. Sankey, Ashford.
811? Separating Ortho-toluidine from Para-tolui- 

dine, &o., J. Wieler, Cologno.—22nd June, 1883.
(Last day for filing opposition, 24th July, 1883.)

Plates, W. A. Johns, London. 27fA

612679.

1044. Tin, &c., .
1052?Tilling Machines, W. P. Thompson, Liverpool. — 

from C. E. Sackett.—27th February, 1883.
Signals, A. C. Bagot, Rugeley. 2itA

159.
A com.

1065. Mining
mt eSTry1,8^ R- J. and A. Edwards, London.-

201

223.

1079. Mechanical Telephones, H. J. Gibson, Lon
don.—A com. from G. Shaver.—28tA February, 1883. 

1083 Separating Seeds from each other, P. van
Geld^feS‘,?S5'“»d.fi.-S81fiF^«.

“^Hydrates of Alkalies, C. F. Claus, London.-
lirCmARsrj.'McGovern, LiverpooL-Hf March,

1126. Brackets, J. Beech, Wolverhampton.

1128. Sharpening Pencils, B. S. Cohen, London. 2nd

im Metal Rollers, C. J. Appleton, Salford.—2nd
JfarSHAPiNG, &e., Metals, P. R- Allen, London.— 

1883.

405.

1086.

1096.

2nd

1140.
1160.dDlSINTEGRATING APPARATUS, C. lhcper,

A communication from A. C. Nagel, R. H. Kaemp,
March,

1235?? Lathes, W. Allan, Sunderland.—7f/i March,

1253?3Drying Rollers, J. Horrocks, Worsley.-8(/i

1260?rApratus for Supporting the Body in case of 
Injury to the Spine, J. W. Guilmette, Manchester.

^Traction Engines, A. Greig and G. Achilles,j293. 1__
Leeds.—10tA March, 1883. _ .

1344. Pricking Cards for Looms, P. Ambjorn, Pans.
—13th March, 1883.

1473. Repairing

1643. Latches, &c„ F. J. Biggs, London.-2nd April,

don. -6th January, 1883.
91. Cooling Air, A. B. Wilson, Holywood, and J. 

Sturgeon, London—6th January, 1883.
Saddles of Bicycles, <fec., J. B. Brooks, Birming

ham.— 9th January, 1883. ,
146. Wheels, &c., R. R. Gubbins, London.— lOifc Janu-
151. ^Harvesting Machines, W. P. Thompson, Liver- 

pool.—10th January, 1883.
152. Cements, W. P. Thompson, Liverpool.— lOfA Janu

ary, 1883. , a
153. Separating Volatile from Non-volatile Slb- 

stances, W. P. Thompson, Liverpool.— lOfA January, 
1883

174. Candles, &c., H. A. Biertumpfel, London.—llf/i 
January, 1883. _ _ , T

184. Maoneto-electric Machines, H. H. Lake, Lon
don.—lltA January, 1883.

189. Sheaves, W. Alexander, Govan.—12ui January, 
1883

197. Knit Stockings, W. P. Thompson, Liverpool.
—12th January, 1883.

212. Letting Down Windows, G. T. Cheetham, Brad
ford.— 13th January, 1883.

213. Sash Fastenings, E. A. Showell and C. Turner, 
Birmingham.—13tA January, 1883.

226. Producing Homogeneous Metal Castings, G. W.
von Nawrocki, Berlin.—16th January, 1883.

229. Repeating Mechanism, &c., for Fire-arms, G. E.
Vaughan, London.—16th January, 1883.

238. Water-closets, H. H. Lake, London.—16th Janu- 
O.TV 1883

Cranes, &c., H. J. Haddan, London.-16J/i Janu- 
264.J"2Ste8am Generators, A. M. Clark, London.— 16tA

266aTREATiNG8CEREALS, W. H. Williamson, Wakefield.
—16th January, 1883. _ _T . .

272 Treating Fecal Matters, G. W. von Nawrocki, 
Berlin.—VWi January, 1883.

294. Hydraulic Machinery, W. Donaldson, Ambie- 
side.—18th January, 1883.

338. Small-arms, W. Ilebler, Bern.-201A January, 
1883.

340. Coke Ovens, R.
iO^llw??ii'argino Material Raised by Dredging, A. 

M. Clark London.— 25th January, 1883.

Last, H. Morris, Blackburn.—21st 114.

1883Tool for Pointing Masonry, F. Service, London.1728.

London.—A communication from J. Schulhof. 1th
^Self-adjusting Saw-handles, B. Goulton, Auck
land.—19th April, 1S83. , m t> Qmifh2223. Oil Lamps, J. Fyfe, Glasgow, and T. B. Smit , 
Birmingham.—2nd May, 1883.

2438. Incandescent Electric
Brooklyn. U.S.—15th Mo,y, 1883. .,

2439. Rubbing, &c., Types, G. S. Eaton, Brooklyn.
2580^Cartridge Holders, S. Pitt, Sutton.—A com

munication. from H. Thronsen.—23rd May, 1883.
S. C. Lister and J. Beixach,

1977

Lamps, J. H. Guest,

2629. Power Looms,
BradfSiLos,”6 L ^.^Ihitler, Blackhcath.—26th May,

2610.
2675?3Electrical Meters, T. J. Handford, London.— 

A com. from T. A. Edison.—30th May, 1883.
2684. Harvesting Machines, J. Wild, Tetney. 30(/i 

May. 1883. „ , _ . ontl
2688. Steam Boilers, H. Johnson, London.—30th 

May, 1883.
2720. Water 

May, 1883.
2734. Purifying

Runcorn.—1st June, 1883. XT ,T ,
2773. Weighing Machinery, A. H. Emery, New lork.

—5th June, 1883. . TI „
2774. Testing Strength of Materials, A. ±i. Kmery,

New York.—5tA June, 1883. „ ,
2775. Weighing Machinery, A. H. Emery, New York. 

—5lh June, 1883.
2776. Gauges, A. H. Emory, New York.—5th June, 

1883.

271.

Meters, H. Frost, Manchester.—31st

Alkaline Solutions, T. Glover,

H. Brandon, Paris.— 20th Janu-
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consists in the use of sliding, push, or pull buttons or 
knobs, inserted through the central circumference of 
the case, and communicating with the main spring 
arbor, and with the arbor of the hands by suitable 
mechanism.

5311. Looms for Weaving, T. Blackhurat, Preston.— 
7th November, 1882.—(Not proceeded with.) 2d.

This relates to improvements in the construction of 
dobby or jacquard mechanism, in which the lattice 
barrels are caused to revolve in stationary bearings and 
act directly upon the hooks, whilst the general arrange
ment of working parts is simplified.
5312. Gas Stove for Heating Water for Baths, 

&c., J. Bartlett, Regents' Park.—7th November, 1882. 
6 d.

The body is preferably cylindrical, and has a double 
case, with a non-conductor of heat between. In the 
lower part is a circle of gas jets, and above it is a hori
zontal pipe, or a set of pipes connected by cross 
branches. A number of helical twisted tubes ascend 
from the pipe to a shallow receptacle at top. Tho water 
is admitted at bottom, the water tap and gas tap being 
connected so as to be opened and closed simultaneously. 
A flue is arranged at the top of the body.
5313. Regulating the Steam Supply to Steam 

Engines, C. I). Abel, London.—7th November, 1882. 
—(A communication from A. Guhrauer and R. C. 
Wagner, Budapest, Hungary.) 6d.

A steam cylinder has its piston so connected to the 
valve gear or expansion gear of a steam engine as to 
regulate the admission of steam by the motion of such 
piston, which is also so connected to the sleeve of a 
centrifugal governor as to move in precisely the same 
manner and to the same extent as the latter.
5314. Shaping Machines for Dressing Metal 

Plates, J. Wetter, New Wandsworth.—7th Novem
ber, 1882.—(A communication from E. Berger, 
Leipzig.)—{Not proceeded with.) 2d.

This consists chiefly in the application of a platform 
capable of turning on its axis and serving to hold the 
article to be treated by the machine, such platform 
being mounted on a sliding table and provided with 
the usual cramps, jaws, or holders, while the cutting 
tool is fixed to a disc which can be turned in its plane, 
and is mounted on a slide, which can be raised or 
lowered by an endless screw fixed to another slide 
movable horizontally.
5315. Insulating Compounds, &c., J. Wetter, New 

Wandsworth.—7tli November, 1882.—(A communica
tion from R. S. Waring, Pittsburg, and J. B. Hyde, 
New York.) 4d.

The inventor envelopes wires in a shield of cotton 
threads, and then subjects the whole to a heat exceed
ing 212 deg. Fahrenheit, after which it is immediately 
dipped in insulating material and then covered with 
lead by a special apparatus. The insulating compound 
and method of carrying out this invention, together 
with tho apparatus used, are described in the specifi
cation.
5316. Manufacture of Silicious Copper 

Silicious Bronze, <fcc., J. C. Mewburn, London.— 
7th November, 1882.—{A communication from L. 
Weiller, France.) 4d.

This relates to the manufacture of silicious copper 
and silicious bronze suited for making electric con
ducting and other wires, machinery, parts of ma
chinery, and guns, and it consists in improvements on 
patent No. 1821, a.d. 1882, by substituting in certain 
cases for the materials for producing the sodium neces
sary during the operation an amount of sodium com
bined with tin when it is required to make silicious 
bronze, with copper when it is required to make 
silicious copper, or even directly with bronze in special 
cases.
5317- Starting and Stopping Gear for Tramway 

Cars, P. G. Hepworth, Clapham.—7th November, 
1882.—{Not proceeded with.) 2d.

This relates to an arrangement of gear in combina
tion with a coiled or barrel spring for starting and 
stopping tram-cars, the apparatus being so arranged 
that the coiling or winding of the spring shall be 
effected by one of the car axles, whilst the resistance 
of the spring in unwinding serves to stop the car.
5318. Bolting Mills, W. R. Lake, London.—7th 

November, 1882.—{A communication from J. Mills, 
Perre Haute, U.S.) lOrf.

This relates to centrifugal bolts or reels. The inner 
rotating part or flyer is in the form of a close barrel, a 
few inches less in diameter than the outer case and 
the blades attached to the flyer which closes the space 
between them and prevents the material falling to the 
bottom. In order to cause the speed with which 
material moves through the machine, to vary the flyer 
blades are made shorter than the drum and set at the 
rear end for about one-third the length, at a less in
cline spirally than the remaining portion of the drum 
surface. The invention further relates to means for 
inducing a current of air from front to rear between 
the bolting reel and the flyer or drum, so as to carry 
out the light fibrous substances; and also to an 
arrangement of two or more bolts on a single portable 
frame, or having moving parts actuated from a single 
“drive ” or connected to deliver one into another.
5319. Combing Wool, Cotton, &c., J. H. Whitehead, 

Leeds.—7th November, 1882. 6d.
This relates to improvements on patent No. 232, 

a.d. 1877, and consists in providing a horizontal shaft 
with end excentrics coupled to slides, to which the 
dabbing brushes are attached.
5321. Digging Machinery, F. Proctor, Stevenage.— 

7th November, 1882.—{Not proceeded with.) 2d.
This relates to digging machines in which forks or 

other implements to turn up the ground are operated 
when the machine is drawn along by a rope actuated 
by suitable means.
5323. Manufacture of Explosive Pyrotechnical 

and Analogous Substances or Compounds, R. 
Hannan and E. J. Mills, Glasgow.—8th November, 
1882.—{Not proceeded with.) 2d.

The ingredients of the explosives are yellow or red 
prussiate of potash, or a mixture of both nitrate of 
potash, chlorate of potash, and animal or vegetable 
charcoal, or other suitable ground carbonaceous sub
stance.
5324. Ornamentation of Glass, A. J. Nash, Wordsley. 

—8th November, 1882. 2cf.
This consists in applying finely-divided metal to a 

glass bulb, which is then placed in a diamond or other 
mould which will form a pattern in relief upon the 
surface, after which the article is again coated with 
glass.
5325. Coupling of Vehicles, H. P. Hooton, Man

chester.—8th November, 1882.—{Not proceeded with.) 
2d.

Each end of the vehicle has a link carrier, hinged to 
an arm on a rock shaft, provided with end levers, 
which when operated lift the link and advance it, so 
as to pass over the hook of the next carriage.
5326. Opening and Closing Carriage Doors, &c., 

W. H. St. Aubin, Bloxwich.—8th November, 1882.— 
{Not proceeded with.) 2d.

The object is to enable drivers of carriages to open 
and close the doors without leaving their seat, by 
means of a system of levers and rods actuated from the 
seat and connected to the doors.
5328. Match-box Holders, J. A. Francis, London.— 

8th November, 1882.—{Not proceeded with.) 2d.
The object is to allow of the insertion of a box of 

matches, and simultaneously with the depression of 
the match-box cover the inner box containing the 
matches is pushed upwards.
5329. Portable Baking Ovens, C. D. Abel, London, 

—8th November, 1882.—(A communication from G. 
Taddei, Ito.ly.)—(Not proceeded with.) 2d.

The oven, intended particularly for military [use, 
sists of two chambers, one within the other, the outer 
one forming a fire-box and the inner one the baking 
chamber. The oven is mounted on wheels and is 
drawn by horses.
5331. Watches, F. Wirth, Frank fort-on-the-Main.— 

8th November, 1882.—{A communication from 0. 
Speckhart, Germany.)—{Not proceeded with.) 2d.

This relates to means for winding up the main 
spring, and adjusting the hands without a key; and

5265. Utilising Electricity for Medical Pur
poses, &c., T. Welton, Southampton-buildings.—4th 
November, 1882.—{Not proceeded with.) 2d.

This invention consists in passing a current, before 
its application to a patient, through a medicinal sub

drug, salt, &c., hy intercalating the

whole or part of the water flowing through the river 
or canal, and to an arrangement for floating water 
wheels or their equivalent within for the passages 
between or at the sides of the said locks for obtaining 
motive-power.
5294. Manufacture of Finings for Spirits, &c., 

J. Blum, jun., Hackney.—6th November, 1882.—{Not 
proceeded with.) 2d.

This consists in the use of alumina, preferably in the 
form of the sulphate, for the preparation of such 
finings.
5295. Boiler and other Furnaces, W. Mowatt,

Slateford.—6th November. 1882. 6d.
The object is to prevent the formation in, and emis

sion from, boiler and other furnaces of smoke or un
consumed particles of carbon, and generally to improve 
combustion of the fuel, and this object is effected by 
fitting in connection with the doors of the furnaces a 
novel arrangement of appliances or devices, through 
which steam and air are injected over or into the burn
ing fuel, and by which the admission of the steam 
and air is regulated and controlled.

stance, such as a 
latter in the circuit.

5333. Bottle Stoppers, /. J. Parley, Brixton.—8th 
November, 1882.—{Not proceeded with.) 2d.

This relates to the construction of an expansible 
stopper, suitable for stoppering bottles of ordinary 
construction.

5272. Coupling for Leather and Flexible Hose, 
E. Nunan, San Francisco.—4th November, 1882. 6d.

Two or other number of notches are formed in the 
outer face and edge of one half of a coupling, and 
behind the notches in the barrel portion recesses are 
formed slightly undercut for the reception of catch 
hooks on the underside of “dogs,” so that they act as 
pivots in the recesses to enable the outer ends of the 
dogs to be lifted clear of the flange on the front end of 
the opposite half of the coupling when the coupling-up 
or the uncoupling have to be effected.
5268. Bearings or Thrust Blocks for Screw 

Shafts, &c., J. Rebecca, Liverpool.—4th November, 
1882.—(Not proceeded with.) 2d.

This consists in placing rollers or balls in the bottom 
of the thrust block against which the shaft will work, 
and also in forming grooves in the collars on the shaft, 
and in the recesses into which these collars are placed. 
In these grooves, and between the collars on the shaft 
and the thrust portion of the block or bearing, other 
balls are inserted, so that in whichever direction the 
pressure on the shaft may come the collars will revolve 
against the balls and the friction be greatly reduced 
thereby.
5274. Means for Attaching Hat Pegs, Coat Hooks> 

Curtain Holders, Wall Brackets, Gas Brackets, 
Chandeliers, and other Objects to Walls and 
Ceilings, A. M. Clark, London.—4th November, 
1882.—(A communication from Messrs. Gollot Freres, 
Paris.)—(Not proceeded with.) 2d.

A cylindrical hole is bored in the wall and an ex
panding segmental plug is inserted and secured by 
turning a screwed rod, to which the bracket or other 
object can be applied.
5276. Utilising the Motive Force of Waves, &c., 

W. R. Lake, Southampton-buildings.—4th November, 
1882.—(A communication from A. de Souza, Paris.)

5334. Machinery for Decorticating or Scouring 
Rice, &c., J. H. C. Martin, Walthamstow.—8th 
November, 1882.—(Not proceeded with.) 2d.

This consists of a drum or cylinder with a conical 
bottom revolving within a case or cover of similar 
form, the top and bottom of which are fixed whilst the 
cylindrical part thereof is slowly rotated.
5335. Tool Holders, J. F. Allen, Brooklyn, U.S.—8ih 

November, 1882.—(Complete.) 4 d.
This consists in combining with the shank or holder, 

fitted to receive the cutting tool in a suitable opening, 
the cutting tool and a wedge, fitting by means of 
corresponding irregular surfaces into each other, so as 
to prevent the movement of the tool, and perfectly 
secure and fasten the same through the wedge into 
the holder.
5336. Beating or Whipping Eggs, Cream, &c., G. 

Kenworthy, Huddersfield.—8th November, 1882.—(Not 
proceeded with.) 2d.

A handle is secured to a conical spiral spring, and by 
moving the handle up and down the substance to be 
treated is beaten by the spring.
5337. Apparatus for Mixing Air and Combustible 

Vapour for Lighting, and Burners for same, 
G. A. Schoth, London.—8th November, 1882. 6d.

The inventor claims in an apparatus for mixing and 
combining of air and combustible vapour, the con
struction, arrangement, and combination of vessel for 
containing hydrocarbon liquid, and the employment 
of tubes and a slide operated by a rod for mixing, and 
regulating the combination of air and vapour. Other 
improvements are claimed.
5338. Warming the Carriages of Rail and Tram

ways, and Forming Pipe Connections of Rail
way Brake and Communicating Apparatus, T. 
Perkins, Hitchin.—8th November, 1882.—(Not pro- 
ceededwith.)

This relates to the means for employing steam to 
warm carriages, and it consists in the couplings for 
connecting the pipes.
5339. Distributing Seed, Artificial Manure, 

Sand, &c., J. H. Wood, London.—8th November, 
1882.—(A communication from Messrs. McLean 
Brothers and Rigg, Melbourne.) 6d..

The seed or other substance is placed in a hopper 
closed at bottom by a circular feed plate with two 
radial slots, one side of each of which is vertical and 
the other inclined, so as to bring the feed all to one 
side of a line drawn through the centre of the plate, 
thereby preventing the machine from sowing in front. 
The feed plate can be turned so as to make the 
machine sow more or less to the right or left, to 
counteract the effect of a cross wind on the seed. To 
distribute the seed two horizontal discs are fixed one 
over the other, and are capable of turning loosely 
round a vertical axis below the hopper. On the axis 
flat-blade springs are mounted between the discs, and 
actuate the latter by bearing on triangular blocks 
jointed to the discs. The seeds enter the space 
between the discs by a top opening, and are cast out
wards as the disc revolves. A regulator operated by 
the resistance of the grain is also described.
5341. Tellurians, A. M. Clark, London.—8th 

November, 1882.—(A communication from J. Spicer, 
Maryland, U.S.)—(Not proceeded with.) 2d.

This relates to instruments for showing the opera
tion of the causes of day and night and of the seasons. 
The earth is caused to move in an orbit, the Jplane of 
which is at an angle of 23J deg. to the axis of the sun, 
the earth being suspended at a point corresponding 
to the North Pole, and depending upon its gravity to 
keep its axis vertical or parallel with that of the sun 
during its entire revolution round the sun.
5342. Machines for Preparing Wire for Securing 

Corks or Stoppers in Bottles, &c., H. H. Lake, 
London.—8th November, 1882.—(A communication 
from 0. R. Chaplin, Boston.) Is.

The object is to provide a machine for manufacturing 
from a coil of wire, a complete bottling wire by 
cessive operations, and without the intervention of 
hand labour. The operations performed by the ma
chine are the cutting, looping, twisting, and depositing 
of the wire.
5343. Gill Stoves, &c., C. J. Henderson, Edinburgh.— 

6th November, 1882.—(Not proceeded with.)
This consists in covering the gills with 'sheet iron, 

except along a part of the top, and raising tho body of 
the stove about a foot from the ground so as to leave a 
space under the gills and enclosed except at front, so 
that a current of air can enter at bottom, and passing 
upwards escape at the open part at top. A curved 
double smoke pipe is provided so as to purify the 
escaping smoke, and if necessary a fan blower can be 
employed to create a rapid current.
5344. Regenerative Gas Furnacfs, W. Hackney, 

Swansea, and J. W. Wailes, Wednesbury.—9th 
November, 1882. 6d.

This consists in constructing the combustion or 
working chamber of a regenerative gas furnace 
detached from and independent of the regenerator 
chambers, and connecting it to these by means of 
comparatively light and portable gas and air pipes.
5345. Drawing Compasses, J. Brookes, Sheffield.—9th 

November, 1882.—(Not proceeded with.) 2d.
This relates more particularly to beam compasses, 

and consists in joining two bars together by an ordinary 
joint, and fixing a point on one end and a pen or 
pencil at the other. Near the joint of the arm is a leg 
with a roller at its lower end, so as to serve as a central 
support in whatever position the arms occupy.
5346. Incandescent Electric Lamps, J. Jameson, 

Newcastle-on-Tyne.—9th November, 1882. 4d.
This relates to means for increasing the efficiency, 

&c., of the filaments of incandescent lamps by keeping 
them supplied with more or less attenuated hydro
carbon gas, the deposition of carbon from which com
pensates for the dissipation due to the incandescence. 
The inventor provides a supply of filaments in each 
lamp, together with an apparatus for cleaning off 
carbon deposited on the interior of the glass, according 
to his patent No. 4439, 12th October, 1881.
5347- Smokeless Stoves and Grates, R. Cranes 

Surrey.—9th November, 1882.—(Not proceeded with.)

The object is to provide grates for burning bitu
minous coals without producing smoke, and consists 
in making them in the form of a vase and standing it 
in the fireplace recess. To it are attached side arms or 
hoppers to ensure the fire being replenished with coal 
from the bottom.
5348. Cop Winding Machinery, J. Place, Leeds.—9th 

November, 1882.— (Not proceeded with.) 2d.
This relates to the guide wires over which the thread 

is conducted to be formed into a cop, and consists in 
the use of glazed porcelain or other tubes fitted on to 
square forms made to receive them on the gu 
and the threads pass over these instead of 
bare wires.
5350. Driving Gear for Velocipedes, &c., H. 

Thresher, Finsbury Park.—9th November, 1882.— 
(Notproceeded with.) 2d.

When applied to a tricycle the driving wheels 
loose on the main shaft, which carries a disc with 
notches for each wheel, and with them levers engage; 
such levers also engage with a flange on tho hub of the 
driving wheel. For varying the speed, the pedal shaft 
is connected to the main shaft by chain gear, two sets 
being employed, either of which can be thrown out of 
gear by a suitable clutch.

5296. Apparatus for Tapping Casks, &c., G. W. von 
Nawrocki, Berlin.—6th November, 1882.—(A 
munication from A. J. Schaefer, New York.) 6d.

In the head of the cask or vessel is placed a shell or 
ferule provided with shutting-off socket, which, by 
the insertion of a suitable tapping cock or tap, turns in 
such a manner that the passage for the liquid is opened, 
while, by the removal of the cock or tap from the 
shell, the passage is closed.
5298. Apparatus for Running Metals Simul

taneously into several Moulds, F. Asthower, 
Westphalia.—6th November, 1882. 6d.

This consists in an apparatus for pouring a number 
cf castings simultaneously, the base plate having pro
jections or indicators, upon which are placed the 
moulds or chills and central standard, in combination 
with a movable pouring or casting funnel, having a 
central hollow or depression, into which the metal is 
poured, from which radial passages (lead to the 
apertures in the bottom.
5300. Electro-plating with Nickel and Cobalt, 

A. J. Boult, High Holborn.—6th November, 1882.—(A 
communication from J. Vandermersch, Brussels.) 4d.

To increase the thickness and purity of the nickel 
plating the inventor first adds to the acid bath one or 
more such acids as benzoic, salycylic, boracic, gallic, 
and others, to correct impurities. He then adds ten 
drops, more or less, per litre, of pure or ordinary sul
phuric acid.

The invention is carried out, First, by the reception 
of the force produced by the backward and forward 
motion of the waves by suitable apparatus ; Secondly, 
by the action of these latter, in a similar manner to 
pistons, upon a system of machines connected to 
them; and Thirdly, by the application of this motive 
force to the actuation of electric machines.
5277. Water-wheels, &c., J. Knight, London.—4th 

November, 1882.—(Not proceeded with.) 4d.
The wheel is supported on a float, and its buckets are 

ventilated so as to prevent retention of water by suc
tion. A suitable tank is arranged above and water 
elevated thereto by pumps.
5278. Telegraph Cables, G. E. Vaughan, Chancery- 

lane.—4th November, 1882.—(A communication from 
S. Trott and F. A. Hamilton, Halifax, Nova Scotia.)

5302. Railway Tickets, &c., A. Ellissen, Finsbury.
—6th November, 1882.—(Not proceeded with.) 2d.

This relates to means for preventing the use of 
tickets except on the day for which they are issued, 
and consists in punching out a part of such ticket at 
a place which will readily show the date it should be 
used on.

AND

5303. Purifying or Disinfecting Sewage, F. Pietri, 
Berlin.—6th November, 1882. 6d.

This relates to improvements on patent No. 5390, 
a.d. 1881; and it consists in providing a double filter, 
in order to allow one to be cleansed without interrupt
ing the process, the channels communicating with the 
purifying basins being fitted with sluice valves, to 
direct the flow of sewage to either system as desired. 
The first basin is divided into two parts by a partition 
in the form of a grating. The second part of the first 
basin has a filtering bed of pervious vegetable material, 
and it is fitted with a cover of peat impregnated with 
carbolic acid and bi-sulphate of potash, or superphos
phate may be used, so as to prevent objectionable gases 
escaping. The sewage water then passes through a 
sieve to a channel, into which organic chlorides are 
introduced to prevent fcetid fermentations, such 
channel being connected with a zigzag channel, 
emerging into a wide basin, small quantities of sul
phate of alumina and lime milk being added before 
the sewage enters the latter channel. Another filter 
bed of raw limestone mixed with peat is used to 
weaken the action of the sulphate of alumina. A 
paddle or brush wheel is caused to rotate, so as to mix 
the purifying agents with the sewage. In the large 
basin is a bed of peat rubbish mixed with coarse lime
stone rubbish.

•Id.
To prevent the wringing and twisting asunder of 

cables when being recovered or laid at sea, the 
inventors make them as follows :—The strength-giving 
material of the cable is divided into equal parts, one 
of which is laid round the insulated conductor in 
direction, and the other part in the other direction. 
5281. Buffing Straps for Looms, &c., F. H. Brown, 

Manchester.—6th November, 1882.—(Not proceeded 
with.) 2d.

The straps are slotted at one end, and the shank of 
the buffer passes through the slot, and in order to 
strengthen the strap a plate with a slot to suit the 
shank is secured thereto.

one

5284. Tillage and Ploughs, S. Walter, Berlin.—6th 
November, 1882.—(Not proceeded with.) 2d.

This relates especially to the use of a plough by 
means of which the upper surface of the land is 
chemically and technically operated upon after 
sowing.
5285. Manufacture of Artificial Dung and Puri

fication of Sewage Water, &c., S. Walter, Berlin. 
—6th November, 1882. 4d.

The inventor claims, First, the employment of the 
process of precipitating foscal matter from sewage or 
other foul and impure waters by adding herring brine 

salt to the said waters, in order to be ableffo use 
the solid parts of the said foecal matter—gained in the 
further process of filtration—as dung or guano; 
Secondly, the employment of the process of thoroughly 
purifying the fluid containing frecal matter, passing it 
through a grating into a receptacle with a perforated 
and movable bottom, then through bramble or brush 
in a filtering basin, and from here again over brush 
into a third receptacle, whence at last, passing through 
heaped-up charcoal, it can be led into any river, 
stream, lake, or other watercourse without producing 
any deleterious effects.
5286. Machinery for the Manufacture of Bobbins, 

J. Clayton, Bradford.—6th November, 1882. 6d.
This relates to the combination of parts forming the 

apparatus for finishing bobbins with sand or glass 
paper or cloth, instead of finishing thorn by manual 
labour as hitherto.
5287* Umbrella and Parasol Frames, applicable 

for Tents, S. Scherer, London.—6th November 
1882.—(Void ) 2d. ’

The stick is telescopic, and to the upper part the 
ribs are connected, such ribs being in sections so as to 
fold up.
5288. Refining Cast Iron, J. Wetter, New Wands

worth.—6th November, 1882. — (A communication 
from C. Liveque, France.) 6d.

The object is the economical refining of cast iron 
after it has been obtained from the blast furnace, that 
is to say, to transform grey east iron into white cast 
non, by forcing through it an air current at a low 
pressure, such as is produced by the ordinary blowing' 
engines of blast furnaces.
5289. Tightening and Locking Bolt and Nut, H. 

Scott, Liverpool.—6th November, 1882. 8d.
I his relates to a tightening and locking bolt and 

nut, and is applicable also as a device for securing 
wheels to their axles, and for various other useful pur-

5304. Dynamo-motor Machines (sic.), H. Mayhew, 
Bedford-square.—7th November, *1882. 10d.

This relates to an electric motor and a dynamo 
machine in which the magnetic force is made to act 
at right angles to the axes of the electro-magnets, and 
produces a rotary motion or, according to another 
method, an oscillating motion.
5305. Pencil-case Holders, &c., C. A. Drake, 

London.—7th November, 1882.—(Not proceeded icith.)

The object is to adapt pencil-cases or other articles 
to receive a number of postage stamps, and holding 
them ready for withdrawal by unwinding them from 
the pencil-case.
5306. Looms for Weaving, J. F. Brown, Glasgow.—

7th November, 1882.—(Not proceeded with.) 2d. '
This relates to looms with several shuttles regulated 

by cards, the object being to facilitate the throwing in 
and out of the shuttles in the case of complicated 
patterns. Several rows of holes are formed in the 
cards, each forming part of a different series giving a 
certain rotation in the order of the shuttles. The 
fingers which regulate the shuttle boxes are so mounted 
that their ends are enabled to be directed to 
or other of the holes, and are actuated by a jacquard 
acting upon a wiper or cam attachment bearing against 
the under side of the fingers.
5307. Velocipedes, &c., R. E. Phillips, Anerley.—7th 

November, 1882. 8d.
This relates, First, to an improved grip treadle for 

holding the feet of the rider; Secondly, to a clutch for 
instantly and equally driving both wheels backwards 
as well as forwards, and which will allow either wheel 
to overrun the other and allow of the treadles being 
kept stationary for use as foot rests; Thirdly, to 
improved brake to bear both on the periphery of the 
wheel and upon a drum on its axle; Fourthly, to an 
improved head to prevent vibration; Fifthly, to 

carrier; and Sixthly, to an alarm apparatus.
5308. Cleaning Grain, W. R. Lake, London.—7th 

November, 1882.—(A communication from L. Gath- 
mann, Chicago, U.S.) 6d.

This relates to disc brush grain cleaners in which 
the disc brush is opposed to a perforated working face, 
such as wire netting. The inventor claims, First, the 
combination with an opposing disc brush having its 
bristles rearwardly inclined with reference to the 
direction of rotation, of a perforated working face 
with one or more convolute ribs running from the 
centre to or towards the circumference in the direction 
of motion of the brush; and Secondly, in a disc brush 
drain cleaner, a disc brush with rearwardly inclined 
bristles, and provided with furrows in its working 
face, in combination with an opposing face of wire 
netting and a fan.
5309. Envelopes, W. R. Lake, London.—7th Novem

ber, 1882.—(A communication from A. C. Fletcher, 
New York.) 6d.

This relates to envelopes which may be used as letter 
sheets also, and which combine a back carrying one or 
more wings, a sealing flap, and a folding flap carrying 
one or more wings located on one side or end thereof, 

ng serving both to aid in gauging the line 
sheet is to be folded between the back and 

the folding flap, and to prevent the withdrawal of the 
latter after sealing.
5310 Cooking Ranges, J. G. Whyte, Bo'ness, Linlith

gow, N.B.—7th November, 1882. Qd
The range is fitted with a revolvi 

actuated by means of side handles, 
arranged a few inches below the fire basket, and the 
space underneath utilised as an auxiliary oven. A 
compound damper regulates the direction of the flame 
through the oven flues.
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5200. Apparatus for Consuming Smoke in the 
1 urnaces OF Steam Boilers, F. J. Cheesbrougli, 
Liverpool.—6th November, 1882.—(A communication 
from C. and H. Zacharias, Vienna.) 6d. 

ihis relates to the arrangement of two air canals 
running along the sides of the fire-box, and communi
cating at one end by means of an air admission regu
lator with the ashpit, at the other end with an air 
chamber that forms the fire bridge, and with a tube or 
canal that crosses the flue above the fire bridge, said 
^canals, air chamber, and tube being provided with 
slits through which the air coming from the ashpit, and 
Having been heated during its passage through said 
canals, flows out into the fire at a convenient height 
above the fire grate, thus supplying a sufficient quantity 
ol oxygen to cause a quick and complete combustion of 
the particles of coal hurried along by the flames and of 
the carbonic oxide.
5291. Machinery for Spinning Wool, &c., W. Turner, 

Bradford.—6th November, 1882. 6d. 
this consists, First, in conducting the oil or lubricant 

by separate pipes to each spindle or tube ; Secondly, 
in the employment of a fixed spindle and a revolving 
tube, the spindle being ground slightly hollow, so as to 
leave a bearing for the tube at top and bottom only. 
Other improvements are described.
5293. Locks
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for Rivers and Canals, &e., J. N. 

ceededl'th)>r'‘o'—November, 1882.—(Not pro-
This relates to the construction of locks for rivers 

and canals, whereby* the ordinary thickness of the 
walls is rendered available for the passage of the

fire basket 
ash pan is
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278,830. Extension Table, Robert W. Taevner, 

West Bay City, Mich—Filed, April 8th, 1881.
Claim.—(1) The combination, in an extension table, 

of three supporting sections, on one of ■which rests 
the central portion of the flexible top formed of . 
whose ends run in spirally formed guides J. attached 
to and forming part of the end supports, substantially 

the purpose specified. (2) In an extension

5436. Manufacture of Putty, G. A. Biddis, New
bury—lith November, 1882.— {Not proceeded with.)

The method of manufacture consists essentially in 
grinding Bath or other stone with linseed oil, and 
then thickening by the addition of whiting to form 
putty.
5437. Preservation of Milk, M. E. and 0. E. Pohl,

Liverpool.—15th November, 1882. 2d.
This relates to the construction of apparatus for pre

serving milk in large quantities.
808. Manufacture of Animal Charcoal, J. Q. Mac- 

Farlan, Richmond.—20th February, 1882.—{Not 
proceeded with.) 2d.

This consists in the supplemental use of two special 
acid scrubbers, which receive the uncondensed gases 
from ordinary condensers and fixing all the ammonia; 
in applying steam jets to the scrubbers at certain 
points, so as to render the working continuous; the 
dilution of the sulphuric acid used to a certain specific 
gravity, thus ensuring the highest results as to time 
and production of salt; the substitution of steam 
evaporators for pans; the use of cast iron or fireclay 
retorts, with a drying chamber above, and with or 
without an exhaust, and the use of silicate of soda for 
filling the pores of fire-clay retorts and producing a 
glaze; the substitution of ivory black as a lute; and 
the application of superheated steam at certain points 
and certain periods intermittently during the process 
of carbonisation. An improved model of working is 
also described.
1347. Dynamo-electric Machines, H. H. Lake, Lon

don.— 18th March, 1883.- (A communication from G. 
W. Fuller, Norwich, Conn., U.S.) 6d.

This relates to improvements in the dynamo 
described in the inventor’s former patent, No. 1313, 
dated 12th March, 1883. In the present case the 
annular armature core, instead of having the polar pro
minences upon its periphery and sides, is composed of
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5402 Steam Winches and Cranes, W. Allan, Sunder-

to the barrel which is carried by brackets on the out 
side of the casing.

5349. Miners’ Safety Lamps, T. Thomas, Glamorgan. 
—9th November, 1882. 6d.

The object is, First, to reduce the risk of explosion 
by surrounding the gauze with shields to break the 
force of currents of air which ventilate mines, and 
which are liable to contain explosive gas ; Secondly, to 
make miners’ lamps self-locking; and Thirdly, to 
extinguish them simultaneously with the act of open
ing them.
5351. Apparatus for Signalling on Railways, R.

Clay, London.—9th November, 1882.—(Not proceeded 
with.) id. . , , ,

This relates to apparatus whereby signals are exhi
bited on the engines by the agency of the signalmen.
5352. Paper-holder for Use in Water-closets, B. 

Schoof, Germany.—9th November, 1882.—(Not pro-
This^conslsia? in placing a pile of loose sheets of 

paper in a box and causing them to be pressed up by 
a spring, and the top sheet removed through an open 
ing in the front of the box.
5353. Carbons for Electric Lighting, H. C. B. 

Shalders, New London-street.—Oth November, 1882.

slats

as and for

278.8301
1882. Od.vember,

foraed or wound upon that spindle can be “ knocked

ment whereby *
-3

up ” or straightened.
5405. Extension Rule or Gauge, J. F. Stephens, 

Bristol.—12th November, 1882. Od.
This relates to the construction and arrangement of 

the rule graduated so as to form a combined rule and 
gauge.
5406 Punching and Rivetting Machines, J. D.

Gateshead.—12th November, 1882.—(Void.)

’ji

Morrison,
3oroonz|j2d.

This relates to the construction of the cylinder 
taining the ram, so as to form a strong guide on which 
slides a strong arm or leg carrying the punching or 
rivetting tool.
5408. Treating Textile Materials with Liquids, 

J. Wetter, New Wandsworth.—13th November, 1882. 
—(A communication from 0. Obermaier, Bavaria.) 
— (Not proceeded with.) 2d.

This consists essentially in forcing by means of a 
pump a continuous current of liquid into a perforated 
tube, rising inside a cylindrical or prismatic receptacle 
in which the material to be treated is placed.
5410. Steam Steering Apparatus, J. Duncan, Lon

don —13 111 November, 1882. id.
A direct steam-steering gear is arranged to stand 

over the rudder head or on the bridge, being con
nected to the tiller by a lever on the machine or appa-

The inventor takes moss peat of the genus sphagnum, 
such as is imported from Rhenish Prussia, cleanses it, 
first dries and then calcines it. The material is then 
ground to powder and sufficient syrup of sugar added 
to make a paste. The mixture is then compressed in 
moulds and submitted to a high temperature.
5355. Stays and Corsets, M. G. Totterdell, Landport.

—9th November, 1882 Od. , , , ,
This relates to arranging fastenings for stays and 

corsets, First, so that they do not project from the sur
face of the busk and so cause undue wear to outer 
garments; and, Secondly, to prevent the upper or 
lower fastening becoming detached while fastening 
the others by arranging them vertically instead of 
horizontally.
5356 Hydraulic Accumulators, W. Smith, Aber- 

deen.-9th November, 1882.—(Not proceeded with.)
2 d.

The object is to dispense with the weight or load on 
the rams of hydraulic accumulators, and it consists in 
substituting therefor the elastic pressure of air or the 
springs equilibriated or made uniform by means of 
levers.
5357. Folding or Collapsible Boxes, and Machi

nery for Scoring or Creasing Paper Boards 
for Forming such Boxes, A. M. Clark, London.— 
9th November, 1882.—(A communication from W. H.
H. Rogers, Brooklyn, U.S.) Od.

The box blank is formed with flaps, one cut to form 
two locking heads or tabs, and the other with a slit to 
receive the tabs. In the machine for scoring the 
blank, the score is made by compression between a 
head having a guillotine action and a ribbed bed, the 
material being scored by two successive blows pro
duced by suitable cams.
5358. Transportable Baking Ovens, E. A. Brydges, 

Berlin.—9th November, 1882.—(A communication 
from D. Grove, Berlin.) Od.

This relates to baking ovens, so arranged as to be 
capable of being readily placed on a carriage. The 
baking operation is continuous, the material being 
charged by sheet metal plates running on rollers. The 
baking compartment is heated by hot air guided 
around the fire-box by canals, and then circulating 
round the walls and crown of the baking compart- 
ment. The walls are double, and a non-conductor 
interposed between them.
5369. Velocipedes, J. Noad, H. Blackwell, jun., and 

H. B. Bunkell, London.—10th November, 1882. 2d.
The object is to obtain increased power in the use of 

the feet on treadles, for which purpose each treadle, 
instead of being applied directly to the cranks, is 
applied to a separate bar, one end of each of which 
bars can slide in or on the fork, while each bar receives 
the end of a crank, and towards its outer end each 
receives a treadle.
5370 Packi.ng Frfsh Meat, &c., to Prevent 

Decomposition, W. P. Thompson, Liverpool.—104A 
November, 1882.—(^4 communication from Dr. M. 
Closset, Belgium.) id.

The meat is placed in cases, and air exhausted by a 
pump, after which an antiseptic liquid is introduced, 
such as alcohol, vinegar, or a solution of borax in 
water. The liquid is then forced out by a gas contain
ing no oxygen, and which will not act upon the meat, 
and the case closed.
5379- Lubricators, W. L. Wise, London. — lltt 

November, 1882.—{A communication from E. Baudel, 
Paris).—(Not proceeded with). 2d.

A feeding vessel containing the lubricant communi
cates with a cylindrical passage below, between the 
extremities of same. One extremity is closed by a 
small valve acted upon by a spring, and behind which 
is the outlet tube leading to the surfaces to be lubri
cated. In the passage near the opposite end is a small 
piston, the rod of which is acted upon by the engine. 
5380. Valves and Cocks, F. P. Preston, J. T. Prestidge, 

E J. Preston, A. T. Cornish, and W. G. Simmons, 
Deptford.—lltA November, 1882. 8d.

The objects are to prevent leakage, to enable the 
stuffing-boxes to be repacked under pressure, and 
improve the construction and efficiency of valves. 
The drawing shows a double-seated valve, the upper 
valve formed on the spindle, the lower part of which
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A—-n / m \54 10 1 table made in sections and having a flexible top, as 
described, and in combination with said sections and 
top, the side plates K, fastened one at each side of the 
outer sections of the table, said plates being provided 
with internal spiral webs J, forming guides for 
receiving the edges of the flexible top, substantially as 
specified.
279,011. Fireproofing and Furring Device, George 

B. Phelps, Washington, D.C.— Filed January 10th, 
1883.

Erie).—A hollow metallic base or form for the 
moulding, and of substantially the same contour in
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/ two long segments of iron, secured to two short seg
ments of non-magnetic material, and in the two 
circles of rotating field magnets. The magnets of like 
polarity adjoin each other, and are united by common 
pole pieces, those on either side of the axis being of 
opposite polarity. The armature core, which win the 
form of a flattened ring, is suspended in the bight or 
bights of one or more cables, hung over a suitably 
elevated loose pulley-see Fig. 2—and is prevented 
from swaying laterally by means of good guide rollers 
acting through the spaces between the stationary coils 
upon the convex portions of the cables embracing the

cross-section, is secured to the ceiling beneath the 
beams by hooked hangers arranged at intervals and 
engaging with slots in the sides of the form.

ratus worked in a circular direction. A quadrant
shaped steam cylinder A is used and fitted with circular 
automatic valve C. All chains and ropes are dispensed 
with, the tiller lever X being secured to the axis of 
the piston.
5412. Manufacture of Bisulphite of Soda, E. 

Carey and F. Hurter, Widnes.—18{A November, 1882.
CONTENTS.

This consists in the manufacture of bisulphite of 
soda by the employment and treatment of mono- 
hydrated carbonate of soda by subjecting the same to 
the action of sulphurous acid gas.
5415. Velocipede0, F. Weldon, London.—12th Novem

ber, 1882.—(Not proceeded with.) 2d.
The object is improvements in velocipedes, so that 

by coupling together in suitable manner two or more 
driving wheels propelled as in the ordinary bicycle 
with or without their trailing wheels, two or more 
persons may propel the machine, one rider only pre
ferably being required for steering.
5419. Apparatus for Marking or Scoring in Card 

Playing, G. F. Redfern, London.—lith Novem
ber, 1882.—(A communication from Mr. Klein, 
Vienna.) 6d.

This relates to a frame provided with rods, upon 
which a number of balls are caused to slide.
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I5423. Steering Vessels, IF. Pepper, Kingston-upon- 
Hull.—lith November, 1882. 6cf.

This relates particularly to steam-steering apparatus, 
the object being to simplify construction and improve 
the working. The slide valves are abolished, and a 
valve of special construction admits the steam to two 
cylinders, and is mounted on the steering wheel axle 
under the control of the steersman. By the use of 
this valve the compensating gear ordinarily employed 
is also abolished. In the drawing A is the frame and 
B the chain drum mounted on shaft C, which also 
carries a worm wheel D, actuated by a worm F on a 
transverse shaft carrying discs at either end actuated 
by the cylinders H. The steering wheel I is mounted 

axle J fitted with pinion K gearing with a wheel

9
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core. The core thus carried round by the attraction 
of the rotating field magnets, and its division into 
segments of magnetic materials causes the establish
ment in it of permanent poles at the ends of the seg
ments The coils of magnets and armature are in the 
same circuit. A peculiar commutator and brushes are 
employed. The machine is illustrated herewith, Fig. 
1 being a side elevation, and Fig. 2 an end elevation.
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wr~3 R|i 278,766. I'INK Box for Steam Engines, Hiram 

Blood, East Cambridge, Mass.—Filed March lith, 
1883.

Claim.—A link box for steam fire engines having its 
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/, Ais screw-threaded and works in the lower valve B, 

guided in the bottom cover C to prevent turning. 
The bottom of valve A and the top of valve B seat 
themselves respectively on the top and bottom of a 
partition D.
5384. Composition of Journal and other Bearings, 

A. M. Clark, London.—11th November, 1882.—(A 
communication from F. E. Canda, New York.) id. 

This consists in the use of an amalgam of mercury 
with bronze, copper, tin, lead, or antimony for the 
formation of journal or other bearings.

for Grinding Lawn Mower

17
o

Proposals have been put forward in Ceylon 
for a narrow-gauge line of railway for the local 
accommodation along the Ratnapura-road as well 
as for the abandonment of the existing broad- 
gauge system in all future hill extensions of the 
main line.

South Kensington Museum.—Visitors during 
the week ending June 30th, 1883 :—On Monday, 
Tuesday, and Saturday, free from 10 a.m. to 
10 p.m., Museum, 10,113; mercantile marine, 
Indian section, and other collections, 4837. pn 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m., Museum, 233o; 
mercantile marine, Indian section, and other 
collections, 1433. Total, 18,718. Average of corre
sponding week in former years, 18.884. lota! 
from the opening of the Museum, 2?,148,574.

formed on the worm wheel D. A disc valve M is 
mounted on axle J and works in the valve-box L of 
the cylinders H, such valve having ports for the 
exhaust and inlet of both cylinders. By turning the 
wheel I a lead is given to the valve, and steam 
admitted to cause the apparatus to work in the 
required direction. To prevent the steersman over
running the engine with the valve a stop arrangement 
is provided. The pinion K has an enlarged key way to 
receive a feather on shaft J, and limits the movement 
of such axle.
5424. Lithographic Presses, R. B. Hayward, Lon- 

November, 1882.—(Not proceeded with.)
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-°o.5390. Apparatus
Cutters, T. H. Gillott, Royston.—12th November, 
1882. 2d.

This consists in an apparatus for grinding lawn 
mower cutters of the combination of a slotted hollow 
shaft or sleeve, threaded spindle, and nut, the said 
nut being connected to the grindstone through the slot 
in the sleeve.

L :

don.—14 J A
2d.

This consists in substituting a stone roller on a stone 
of a cylindrical form for the flat stone at present em
ployed.
5425. Envelopes, R. B. Hayward, London. 14t7i No

vember, 1882.—(No! proceeded with.) 2d.
This relates to a means for preventing the surrepti

tious opening of the envelopes.

Removing Burrs, tic., from5401. Apparatus for
Wool, A. J. Boult, London.—12th November, 1882.
_(A communication from F. Muller, Germany.
(Not proceeded with.) 2d.

This relates to the arrangement of an endless feed
ing apron apd q set °f rollers.

exterior and interior bearing surfaces composed of 
iaw hide, substantially a set forth.
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