
Temperature of the expanded air = (^^)^ ^ * 673 deg- 

= T*._
Log. Ts = T83336 + 2-82802 = 2-66138; Ts = 458‘5deg. 

= - 2 "5 deg. Fah.
Volume of the expanded air

0-00001294
D

meter of pipes in metres = 0"508. 
3-2423 
0-5085

x 0-0005325 = 0-05104.

((0-000507 + ^,whereD = dia-

x (0-000507 + 0-00001294\ 
V 0-508 / 95-84

55*2 lb. x 1-1755 +
147Therefore

J = (0-05104 x 1-4* x 0-00528 x 1830) = 0'967 
metres.

The effective pressure = 45 lb. per square inch=31 "6 metres 
head of water. The loss due to friction is, therefore, for 
this whole length of 6000ft.

100 x 0-967

673 deg. -28 deg.
458"5 deg. - 28 deg.

430-5 = 2-9512 cubic feet.= 4-4216 x
645

29512
1-1775

Ratio of ex^xinsion = r = 

Then
= 2-506.

= 3*06 per cent.
To allow for all contingencies, however, an average loss of 
5 per cent, is reckoned for friction in the mains, though it 
is believed that in practice it will be found much less.

Loss by friction in the mains, therefore 5 per cent. 
Loss by leakage in the mains is esti­

mated at..........
Loss by friction and wire-drawing in 

the consumer’s engine and service
pipes ... .................................... 5

The compressed air will, therefore, on the average, before 
it comes to act in the driven engine, be reduced 10 per 
cent, by friction, from 45 lb. to 40'5 lb. per square inch, 
and 10 per cent, by leakage, or 1 cubic foot is reduced to 
0"9 cubic foot.

The power given out by various way? of using the 
compressed air at the driven engine may now be con­
sidered.

Case 1.—When the air is heated to 320 deg. F. and 
expanded to atmospheric pressure. Absolute initial tem-

31-6
65'2 lb. )-(2-439 x 14-7 lb.)P .= (3-439 x
2-506

= (3-439 x 22-025) - 35-85 = 7574 - 35-85 = 39-89 lb. 
Mean effective pressure = 39"89 - 151b. = 24"89 lb. per 

square inch.
With 8 per cent, loss by clearance and back pressure, 

24"89 lb. x 0"92 = 22"90 lb. per square inch = 3297"5 lb. 
per square foot.

Effective volume = 0‘96 x 2"9512 cubic feet = 2"833 cubic

. ... 10

feet.
Power given out by the air—
3297"5 lb. per square foot x 2'833 cubic feet = 9342"0 ft.-lb.

= 50 "3 per cent.9342-0 x 100Useful effect =
18,564

Case 3.—When the air is used expansively without 
reheating, whereby intensely cold air is exhausted, which 
may be used for making ice, &c.
Initial temperature in the cylinder = 521 deg. (absolute) = 

60 deg. F.

FIG. I. FIG.2.
DIAGRAM OF EXPANSION OR WORK DONEDIAGRAM OF COMPRESSION
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perature = 781 deg. The average pressure is found from Initial volume per cubic foot of air on reaching the driven 
equation (2). ; engine = 0*9 cubic foot.

Temperature of the expanded air =

= TS._
Log. T, = 1-83336 4- 271684 = 2-56020; Tt = 355 deg. 

(absolute) «= - 106 deg. F.
Volume of the expanded air =*= —x 0"90 cubic foot x

P. 1 „

7t=3-439

7 x 621 deg.Pm— i X 
7-1 r 

Where, as in the former case,

7-1
I

-----i = 2-4397-1
P, =147 lb.
P, = 40-5 lb. +14-7 lb.=55'2 lb.

We have only to find r=ratio of expansion. The volnme n . .
of the compressed air becomes by being heated from Hatl° of expansion — 
521 deg. to 781 deg. = 260 deg.

= 3 379 x — = 2-242 cubic feet.355 - 28 
521 - 28 493

2-242 = 2-49.
0-9

Pm = (3-439 x - (2-439 x 147) =

35-85 = 40-37 lb.
Mean effective pressure = 40"37 - 15 lb. = 25"37 lb. per 

square inch.
With 10 per cent, loss by clearance and back pressure— 

= 25"37 x 0"90= 22"83 lb. per square inch = 3287*5 lb. 
per square foot.

Effective volume=0*96 x 2"242 = 2"152 cubic feet.
Power given out by the air—

= 3287"5lb. per square foot x 2752 cubic feet = 
7074"5 foot-pounds.

Useful effect 7074‘5 x 100 
18,564

76-22 -
initial volume = 0-9 cubic feet x ——

521 — 28
= 0-9 x P5274 = P3746 cubic feet.

T, = temperature of the expanded air ^ ^

Log. T, =0-29 log. 147 -0-29 log. 55‘2 + log. 781 T 
= 532-12 = 71 deg. F.

Volume of the expanded

x 781°.

air
55-2 532 deg. - 28 deg. 

781 deg.— 28x P3746 cubic feet x
5*162 x 0"67 = 3"458 cubic feet. 

Ratio of expansion
= 387 per cent._ 3 "458 cubic feet

“?'=1-3746 cubic feet"2'516'
Then Case 4.—When the air is reheated to the temperature of 

boiling water, but instead of expanding down to atmo- 
- spheric pressure, the driven cylinder is filled so far that 
| the terminal pressure becomes 261b. absolute = 11-3 lb. 
above atmosphere.

' Initial temperature as in Case 2 = 461 deg.+ 212 = 673 deg. 
absolute.

55-2 lb.P = (3-439 x

= (3-439 x 21-94) - (2739 x 147).
= 75-45 lb. - 35-85 lb. = 39-60 lb.

Average effective pressure = 39-60 lb. -15 lb. = 24'60 lb.
V ith 8 per cent, loss by clearance and back pressure, the
“ate*Initialvolume-0'9cubicf00t*irat-

expansion. 1 * 6
The effective volume is 0"96 of the total volume = 0"96 x 

3*4578 = 3-320 cubic feet.
Power given out by the air=325871b. x 3-320 cubic feet 

= 10,8187 foot-pounds.
10,8187 x 100

18564—=58"3 per cent.
Case 2.—When boiling water is available for heating 

the compressed air.
Initial temperature in the cylinder, 461 deg. + 212 =

673 deg. absolute.

(2-439x147) lb.2-516

0"9 cubicsquare 
of 645 deg.

493"deg" “11775 cubic feet.
temperature = (26 ® 29

log. Ts = 0*29 log. 26-0-0 29 log. 55-2 +log. 673.
= 1-90518 + 2-82802 = 2-73320. T,=541 deg.

= 80 deg. F.
Volume of the expanded air:

55*2 lb. 541 deg.-28 deg. 33,344
26 0 lb. x *<,B x«58 de*~S8«S-M,755

= 1-9883 cubic feet.

foot X

Terminal x673 deg. = Tt.

Useful effect =

67328 
521 - 28 Ratio of expansionInitial volume per cubic foot=0-9 cubic foot x

0 9 x 645 1*9883
1.1775 = 1‘6886; cut-off about 0*6.;— = 17775 cubic feet. = >-=493
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COMPRESSED AIR MOTIVE POWER SUPPLY 
AT BIRMINGHAM.

In our last impression we gave some particulars of the 
scope and objects of the compressed air power supply 
scheme for which an Act has been obtained to supply the 
town of Birmingham. We now continue that part of 
the article which dealt with the compression and convey­
ance of the air.

By adiabatic compression the mean forward pressure is 
found, by the formula given by Professor CJotterill— 
“ Steam Engine as a Heat Engine,” page 339—where for 
adiabatic compression of air n = y = 1*41.

7 PP m = -Gx-
7 — 1 V

]I
(2)------ VX Py

7-1 *
Where

Pm = the mean forward pressure per square inch, 
absolute.

P, =the pressure resulting from compression = 
597 lb. per square inch = 8596"8 lb. per 
square foot.

P4 =the pressure of the atmosphere = 147 lb. per 
square inch = 2116‘8 lb. per square foot.

7 =1*41 (a number on which the velocity of 
sound depends, irrespective of any special 
theory of heat, found by experiment to 
have this value for air and other simple 
gases).

specific heat of air at constant pressure 
“ specific heat of air at constant volume 

_ 183-4 
“130-2

r = ratio of compression, the volume of air to be 
compressed at 147 lb. pressure and 60 deg. 
F. being, as in the former case, 4-0612 
cubic feet, the resulting volume is found 
in the following way:—

Temperature due to compression = T,
_ /ultimate pressure\0*29 

V initial pressure /

= 1-41.

x absolute ini­
tial temperature

^(lE?)029 521 tleg‘ ***’ T|=0'29 

log. 4‘0612 + log. 521 deg. 
Temperature = 782"3 deg. F.

Rise of temperature = 782'3-521 "0 = 261 "3 deg. F. 
261-3 + 60 = 321 deg. F.
Resulting volume = 147 lb.

59-7 lb.
4-0612 cub. ft. (782-3° - 28°)*

* 521°-28°
= 0 246 x 6*213 = 1 "53 cubic feet. 

„ . . . 4-0612
Ratio of compre88ion=-j.rg- = 2-654.

Therefore
r“ “ x Hm) _ (<vii x 14 71b )

= (3 439 x 22-49) - (2 439 x 147 lb.)
= 77'346 - 35"843 = 41 "498 lb. per square inch, 

(See diagram of compression.)
Mean effective pressure = 41*498 - 14*700 = 

26*798 lb. per square inch 
144 - 3859 lb. per square foot.

Total power exerted in compressing 4"0612 cubic 
feetof air adiabatically=4*0612 cubicfeet 
x 3859 lb. per sauare foot = 15,672 ft.-lb.

Assuming friction, leakage, and resistance 
of valves to be about 24 per cent.,+ in addition 
to the load, then each foot-pound in the com­
pressor requires 1 ’24 foot-pounds steam p 
sure. Friction due to 12,048 foot-pound 
12,048 x 0-24 .....................................

= 26-798 x

res-

2,892 ft.-lb.

Total power required for 1 cubic foot 
compressed air . .......................................... 18,664 ft.-lb.

The loss in distribution caused by friction in the mains 
can, of course, only be calculated approximately, by esti­
mating the average quantity of air going through each 
pipe. By doing this and calculating the friction according 
to M. Stockalper’s rule, we find, for instance, for the 20in. 
main going through Bradford-street, the total quantity of 
air delivered per second from the compressing works is 
247 cubic feet = 7 cubic metres. The pipes from Strat 
ford-street branch off in three principal directions, of 
which about 35 per cent, will go to the northern part of 
the district, 25 per cent, to the southern part, and the 
remaining 40 per cent, through the 20in. main in Brad­
ford-street, constantly supplying air to the minor streets. 
Therefore, 2‘8 cubic metres air will pass through the first 
portion of the 20in. main per second; the total length 
from the compressing works to the end of the district is 
6000ft. = about 1830 metres; the quantity of air going 
through the main is constantly decreasing, until at the 
end there will, of course, pass none at all; so that the 
average quantity may be taken as half of the initial 
quantity =1’4 cubic metres. The friction is then found 
from the formula—

Where
J = 1830 x <7* x 8 x a.

•T = loss of head, in metres height of water column 
8 = density of compressed air compared with 

water.
= 4-06 x 0-0013 = 0 00528. 

q = volume of compressed air at the density 
0*00528 flowing through the main per 
second = 1 -4 cubic metres.

a = Darcy’s coefficient for water = ^ *-423 x
D*

* If the standard volnme of these calculations were taken at 32 deg. F. 
the changes of volume would be proportional to the absolute tempera­
ture, but if taken at 60 deg. F., 60 deg. - 32 deg. = 28 deg. has to be 
deducted from all the absolute temperatures.

t According to Sir F. Bramwell, in the Mckarski air compressors at 
Chautcnay, only 18 per cent, of the gross indicated horse-power of the 
engines was absorbed in friction of the engine, friction of the com­
pressing pumps, and working the condenser air pump. In the compres­
sors erected at Frond Colliery to the designs of Mr. Sturgeon, these losses 
amount to only 10 87 per cent.

—

0.
24
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FitzGerald thought he might say that no naval officer would at 
all object to be sunk by a shot from a 100-ton gun delivered in 
the proper place, but to be liable to be sunk by the fire of every 
popgun carried in an enemy’s gunboats would be more than 
the honour of the British Navy could survive. Is it not pro­
bable that our enemies would be sufficiently intelligent to 
develope light gun fire and take advantage of our weak points ? 
Captain FitzGerald did not approve of cork and other con­
trivances for meeting the evil of water entering. He preferred 
to deal with it as he would with a burglar coming to break into 
a house while it was still outside. In some of the new designs 
he observed that, happily, the armoured decks were better formed 
than in the older vessels—that is, rising above the water-line 
and providing a reserve of buoyancy. Finally, he invited the 
views of naval officers or others who had studied the subject. 
For himself, he observed that our fathers did not “rule the 
waves ” in tin pots with numerous holes in their sides, and he 
did not expect us to do so.

In discussion, Sir Spencer Robinson called attention to the 
steady increase of the armoured proportion of the sides given to 
our citadel ships as time went on. Class A, comprising the 
Inflexible, Ajax, Agamemnon, Edinburgh, Colossus, and Colling- 
wood, had only 42 per cent, of the area of the side armoured ; 
Class B, the Howe and Rodney, with 54 per cent.; and C, 
the Camperdown, Benbow, and Anson, with 56 per cent, 
armoured. This, he argued, showed that our designers were 
gradually recognising the view of the case that had been taken by 
combatant officers. He specially urged the necessity of expe­
riment with cork and contrivances to ascertain its real value. 
The maximum quantities of water that could be contained in 
the unarmoured ends of the three classes of citadel ships are 
given respectively as 750, 580, and 420 tons. Sir Spencer would, 
be relieved to know that this was the worst that could happen. 
He feared that matters might be worse when coal was nearly 
used up. Sir S. Robinson advocated a belt, but thinner at the 
ends than amidships.

Colonel Hope suggested that double plate sides with fibre 
packing between might keep water out when shot perforated.

Admiral Colomb observed that the question was certainly 
one for naval officers, on the principle that the owner of a house 
who was to live in it was concerned in the architect’s designs. 
He specially advocated experiments being made. He com­
plained of the unsteady platform offered by ships with high 
metacentres. He did not take an alarmist’s view of the question; 
even the old wood ships were seldom sunk. The proportion of 
shots that missed was much greater than was generally sup­
posed. He quoted experiments in which 75 per cent, of the 
shot had missed a target 15ft. high. He considered that hori­
zontal deck plates should be used at level of top of armour belt.

Admiral Sir G. Elliot objected to be sent to the bottom 
even by 100-ton gun shot. He spoke in favour of the system 
of strongly protected citadels and horizontal armour.

Admiral Boys spoke on the chances of hitting a water-line 
and of the probable effect of small holes; he said that the 100- 
ton gun fired much faster than had been reckoned on by pre­
vious speakers.

Sir E. Reed observed that there was abundant means of con­
structing ships as ordered. It was for the naval officer to state 
his needs as clearly as possible. He spoke of the powers 
required in a ship being the starting point for calculation. He 
held that the size given should depend entirely on the power of 
the vessel. Referring to armoured citadels, Sir E. Reed pointed 
out that the turning across the ship of armour in preference to 
carrying it up to the bows has been advocated by him. His 
objection to our citadel ship was that the citadel was made too 
short to float the ships unaided by the end.

Admiral Welwyn spoke of the advantages to be derived from 
using the fuel advocated by him.

Mr. White was prepared to defend the Admiral class of ship. 
With regard to these designs, he reminded them that cost had 
to be a primary element in the designs made at the Admiralty. 
He also pointed out the low vertical space covered by the 
armour of French ships. He also explained that the amount of 
water dealt with by Mr. Barnaby thoroughly represented the 
worst possible condition, i.c., that of space filled with coal and 
water. He appealed to Sir E. Reed to endorse his statement 
that bunkers filled with water represented a less evil.

Lord Clanwilliam said a few words as to the natural intro­
duction of machine and quick-firing guns after the armour had 
been withdrawn from parts of our vessels’ sides.

It may be seen from this brief notice that the lecture attracted 
considerable attention, and it deserved it, being good in matter, 
and the treatment spirited. Probably many naval men will feel 
that rapid gun fire from light pieces calls for thin armour along 
the water-line. Nevertheless, when Captain FitzGerald proposes 
to give up deck .armour we think that he goes too far. A ship so 
exposed might be sent to the bottom by comparatively trumpery 
shells fired either as plunging fire or else vertically. Against 
forts such a system of construction would be especially fatal. 
Ships can scarcely seriously damage a strong fort by firing on the 
move, because the firing practice consists in continually aiming 
at an object chosen at the moment the smoke clears away, 
chosen, it should be remembered, from a new aspect of the 
works and from a new range, 
ties of carrying out an effectual attack under these conditions 
will admit that the ship for real serious work must generally 
anchor. Another reason may drive them to do so, namely, the 
presence of submarine mines and the necessity for keeping 
within spaces ascertained to be clear of them. When ships 
anchor they become liable to be attacked by vertical fire, which 
is, under any circumstances, serious enough. With unarmoured 
decks the most trumpery kind of projectile would be likely to 
produce the most serious effect in a ship. At sea fire from tops 
and at close ranges from the high barbette towers of French ships 
would be terribly destructive. Even the heel of a ship would 
expose her deck to be struck obliquely. Altogether it seems 
probable that Captain FitzGerald himself would hardly push his 
suggestion to the full length of removing plated decks on further 
consideration.

Then than at the St. Gothard, where the friction and leakage 
together amounted to but 5 per cent, on a length of 3*75 
miles, while experience at other places, including exten­
sive use at the Westminster Collieries near Wrexham, and 
many others, where the air is not heated at the driven 
motors, is greatly in favour of air at a comparatively low 
pressure in consequence of its cleanliness, general applic­
ability, and freedom from the necessity for attention 
which belongs to steam or gas-driven motors.

For measuring the air as used by consumers the meter 
shown in the accompanying engraving is proposed to be 
employed. Its action is clear at a glance. The rotation 
of the piston in the cylinder gives motion to the friction- 
wheel D, which transmits motion to the wheel B through 
the friction pinion C. The latter assumes a position which 
is determined by the pressure of the air delivered, this 
pressure acting on the piston E. As the hands of the 
indicator at A are driven by the wheel B, the indications 
are varied in accordance with the pressure, the effect of 
the radial movement of C-E on the speed of rotation of B 
being proportionate to the density of the air delivered,

55’2 lb.
D688G 

= (3-439 x 32-69)
= 112-42-63-413=49-01.

Mean effective pressure = 49 lb. - 15 lb. = 34 lb. per square 
inch.
With 8 per cent, loss of pressure for clearance and 

back pressure:
= 34 lb. x 0-92 = 31-28 lb. per square inch = 31"28 x 144 

= 4504 lb. per square foot.
Effective volume 0"96 x 1-6880 cubic feet = l-G21 cubic feet. 
Power given out by the air: J '621 cubic feet x 4504 lb. per 
square foot = 7302 foot-pounds.

7302 x 100 
18,564

Case 5.—When the air is used (quite cold, without any 
expansion.
Mean effective pressure = 40 lb. per square inch = 5760 lb. 

per square foot.
Effective volume 0"95 x0'9 cubic foot = 0"855 cubic foot.

) - (2-439 x 26 lb.). 

-(2-439x26).

Pm = ^3-439 x

Useful effect = = 39"3 per cent.
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COMPRESSED AIR METER.

Power given out by the air = 0’855 cubic foot x 5760 lb. the pointer moving more slowly as the air pressure falls, 
per square foot = 4924-8 foot-pounds. and in proportion to the relation between volume and

4924-8 x 100 ^27-i percent. I pressure.
1 1 To prevent any general stoppage of the air supply

The annexed diagrams show the compression, heating, j throughout the district, should a pipe or connection at 
and expansion of air. Fig. 1 gives the compression—that any time burst, self-acting valves are to be placed at 
is, the work done-—at the central station. The formula: intervals. These valves will be made so that they keep 
for adiabatic compression and for isothermal compression j off their seats while the air moves at the ordinary velocity 
are each represented graphically by curves of the respective or at a velocity somewhat higher than this, but will fly to 
equations, set out by means of rectangular co-ordinates, a seating as soon as the velocity has increased, as it would 
The abscissa: are the volumes in terms of the original do in case of a broken pipe. By this means the result of 
volume of air at atmospheric pressure; the ordinates are the breakage of a pipe would not be to deprive the entire 
the corresponding pressures in pounds per square inch, j district of the air supply, but would be confined to that 
PIn is the mean forward pressure in the compressing portion only supplied from the short length of main lying 
cylinder. Fig. 2 is the diagram of expansion or effective between two of these valves. The pipes will, however, 
result at the driven engine, according to Case J of the cal- never be subject to a pressure which will of itself tend to 
dilations; the expansion is taken in terms of the original | the fracture, and its elastic contents will act much less 
volume at the driven engine, and is measured horizontally; distinctively on the connections than water at a very low 
the corresponding pressures are set out vertically. I11 each pressure. It may be well, as some fear of danger from 
diagram the remarks upon it show the relation of work the bursting of a compressed air pipe has been expressed, 
done to effective result obtained/’ to mention that all experience shows that the bursting of

In the same pamphlet the authors calculate the surface pipes or vessels containing air at even high pressures 
required to heat the air to 321 deg. Fall., arriving at the is attended with very slight effects. Unlike even a weak 
conclusion that 6’6(>ft. of heating surface will be required explosive mixture of gas and air, pure air compressed to 
wherever it is desirable to heat to this temperature. In but 50 lb. or so, when suddenly liberated, so easily finds 
many places, however, the heating could be done at little j the room it requires for expansion that very little harm is 
trouble or expense, while the heating to a moderate likely to result. In this respect it is wholly different from 
temperature by passing the pipes through hot water could j a vessel containing steam and water. The pipes to be 
be effected anywhere. This, however, must add somewhat employed at Birmingham will he many times stronger than 
to the cost of the compressed air as a motive power. mere internal pressure requires, and the joints will be

With respect to the working of the system, there is no made with the long socket and india-rubber ring now most 
reason to think that the loss by leakage should be more generally used for the purpose.

Useful effect =
18,564

Those who reflect on the dilficul-

SIDE ARMOUR V. HORIZONTAL ARMOUR. ’ man whose roof let in sonic rain pulling it off to let all in. 
On Wednesday, January 21st, Captain FitzGerald, R.N., captain Dealing with chances of injury, Captain FitzGerald held that 
of the Royal Naval College, read an able and spirited paper on thc "Vjjfty of gun fire was in inverse ratio to the size of the 

. . 0 ’ _ , ,, , ‘ .. , . ‘ . i gun. While, therefore, he did not under-estimate the effect of
R.e r[nour versus Armoured Decks, at the Dinted beivice lieavy guns,he believed that smaller guns,including quick-firing 

Institution. This subject is now one of special interest, involv- field guns, would play so prominent a part in attack that Jin. of 
ing fundamentally, as it does, the construction of all our new | steel will keep out about two-thirds of the projectiles fired, 
ships. Consequently the audience was a large one, and some of I Thc fact that a portion extending for two-thirds of the water- 
the highest authorities took part in the discussion—namely, Sir line of our citadel line-of-battle ships is unplated, and therefore 
E. Reed, Admiral Elliot, Sir Spencer Robinson, and Mr. White, certain to be penetrated in a hundred places by thc terrible hail 
Captain FitzGerald classed the calamities that might happen to of light gun and machine-gun fire, is so serious that Captain 
a ship in action as follows:—The most serious, the blowing up j FitzGerald would have all so-called citadel ships altered at once 
of magazines or sinking; next, the perforation of a boiler or and the necessary weight of horizontal armour, coal, or guns 
destruction of steering gear; then the disablement of the guns and ammunition removed to enable a complete water belt of 
and slaughter of a large part of the crew; these last leaving armour to be given. Citadel ships were built before the intro- 
open the possibility of ramming, or, on the other hand, escaping duction of quick-firing guns ; these latter are likely to riddle 
from an adversary. Horizontal armour had been adopted to their unarmoured sides, including the water-line, without even 
protect thc so-called vital parts of a ship from the indirect blow specially aiming at it. Captain FitzGerald compared the 
of a partly descending projectile or from the explosion of a Hercules and Italia’s powers of fighting, and concluded that 
shell that had passed through the ship’s side above it. Sir W. the former, though a belted ship of old date, would probably 
Armstrong had said that every improvement in guns, projectiles, disable thc latter before she could fire her heavy guns twice. He 
&c., had tended to lower the value of armour; hence he depre- reminded his audience of the grave question that had been 
cated a lavish expenditure on armoured ships, and advocated raised as to the condition and safety of citadel ships with ends 
protected cruisers with horizontal armour. Captain FitzGerald riddled and water-logged, and of the probability of their turning 
held that armour which will not keep out solid shot striking bottom up. He had been informed that a ship of the Admiral 
direct will still keep out large capacity shell and projectiles class could carry Pin. of armour on her water-line if the hori- 
striking obliquely, and that it is absurd because all shot cannot zontal armour and thwart bulkhead were removed. Without 
be kept out to give up keeping out any. It was, in fact, like a claiming to speak in the name of the Navy generally, Captain

Naval Engineer Appointments.—The following appointments 
have been made at the Admiralty :—William T. 1’aul, assistant 
engineer, additional, to the Temeraire ; Francis Ford, chief engi­
neer, to the Alexandra, additional, for transport duties ; Thomas 
Burnes, chief engineer, to the Raleigh ; John F. Ryder, engineer, 
to the Raleigh ; Frederick Mitchell, engineer, additional, to the 
Pembroke; and William G. Mogg, assistant engineer, to the 
Raleigh.

The Bell Telephone Patents.—The Canadian Minister of 
Agriculture has delivered decision in the Bell Telephone Company's 
case, voiding the patent for the reasons : (1) That the company or 
their representatives had imported the patented articles after 
twelve months from date of patent; also (2) for not having manu­
factured in Canada such articles to the extent required bylaw, after 
two years of existence of their privilege; (3) also for having refused 
to sell or deliver licences to persons willing to pay a reasonable 
price for the private and full use of their patented invention.
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NOTES AND MEMORANDA. MISCELLANEA.RAILWAY MATTERS.
The production of Bessemer steel rails in the United Kingdom in 

1884 was 784,908 tons, against 1,097,174 tons in 1882. There has 
therefore been a diminished make of 312,206 tons in 1884.

The directors of the Hull and Barnsley Railway and Dock Com­
pany report that the whole of the new capital—£1,500,000—has 
been applied for and allotted at par. Satisfactory progress has 
been made with the work since December, and the contractors 
have undertaken to have the line ready for traffic by the end of 
June next.

The contract for the girder rails for the Melbourne tramcars has 
been placed, we understand, in the hands of Messrs. Dick, Kerr, 
and Co., of London, this being the second contract that has been 
placed in connection with these tramways, the present one 
amounting to about 9000 tons. The same firm have also just 
shipped the whole of the ironwork for the Brisbane tramways.

Every traveller in France will welcome a long expected railway 
reform effected by the Minister of Public Works. A circular has 
been sent to the Boards of all the railway companies, requesting 
them to arrange by the 1st of April that free access shall be given 
to the platform and trains to all passengers provided with tickets.
The misery of prolonged incarceration in sallcs d'attcntc will, there­
fore, soon become a thing of the past.

On the 2nd inst. was opened the new line of railway from 
Surbiton to Guildford, with a branch to Leatherhead, with new 
stations at Claygate, for Claremont, Oxshott, Fair Mile, Stoke 
D’Abernon and Cobham, Horsley and Ockham, Clandon and 
Ripley, Guildford, and at Bookham Common for Effingham, on the 
Leatherhead extension line. The new railway forms part of the 
system of the London and South-Western Company, and will open 
up some of the least known and hitherto most secluded portions 
of Surrey.

With the exception of a mishap with a derailed coach at the 
start, the opening of the extensive new portion of New-street 
station, Birmingham, has this week been satisfactorily performed.
It will, of course, be some time before the working arrangements 
arc in sound order, but progress is being made daily. Some trouble 
is being experienced with the interlocking signalling apparatus, but 
it is no cause for surprise that with a new system so elaborate as to 
have cost for one station between £11,000 and £12,000, there should 
be at first some trifling inconvenience.

An influential meeting of traders was held in Birmingham on 
the afternoon of the 5th inst., to organise a vigorous opposition 
to the new Bills of the railway companies dealing with terminals.
Mr. P. H. Muntz, M.P., who presided, advised the formation of a 
Parliamentary Committee to protect traders’ interests.
Mayor of Birmingham proposed, Sir E. H. Lechmere, M.P., 
seconded, and it was carried unanimously that the Bills were bad 
in principle and unjust and prejudicial to the interests of the 
traders. It was also decided to oppose the Bills, and a subscrip­
tion list was opened. Much indignation was expressed.

The Alexandria correspondent of the Times, speaking of Egyptian 
railways, says:—“ It is high time that some change should be effected 
in the railway administration. Important letters from chiefs of 
departments remain for five months without notice, passing 
one member of the board to another for translation, and 
finally shelved. Some idea of the state of this department may be 
formed from the fact that the president of the board, and the chief 
engineer of the permanent way, decline to travel by the only fast 
train running between Alexandria and Cairo, because they deem it 
unsafe—although it takes four hours and a half to proceed 
137 miles.”

The proportion of new lines constructed during the period 1879- 
1883, compared with those previously existing, was 5 ner cent, for 
Great Britain, per cent, for Belgium, 12i for Holland, 12 for 
Switzerland, 18 for France, 42 for the United"States, 67 for Brazil, 
and 335 per cent, for Mexico. At the close of 1883 the United 
States was a long way ahead of nil other countries in railway 
mileage, possessing 191,350 kilometres, Germany had 35,800, while 
France and Great Britain ran a pretty equal race with 29,688 
and 29,890 respectively.
Greece, which possessed but 22 kilometres, though this proportion 
is now raised by the opening last year of 100 kilometres between 
Yolo and Larissa.

The Great ‘Western Railway Company has obtained a rule nisi 
in the Queen’s Bench Division calling upon Messrs. Josiah Kemp-

ftiWrit °f ?K°' l,otfsiu.™ cyanide, is thus effected :-Clay is made into a thin I Vemp7rVture7sVas"to nVoduie blocks of“ variow forms and’dinTcn- 
hibition should not stop them from acting upon the order issued by paste with ammonium sulphide, and the rust spot smeared with giong of a uniform white colour, which are composed of almost 
the Railway Commissioners. It will be remembered that Messrs, the mixture, care being taken that the spot is only just covered silex> Xhe crushjng load is from 370 to 450 kilogs. per square
Kcmpson combatted a charge of os. lOd. per ton made by the After a lapse of ten minutes this paste is washed off and replaced centimetre-between 2 and 3 tons per square inch. Die bricks, 
radway conqiany on the carnage of certain wire coils from Shrop- by one consisting of white bole mixed with a solution of potassium when plunged in chlorbydric and sulphuric acid, show no trace of 
shire to Birmingham. The Commissioners decided partly m favour cyanidc-1 : 4-which is in its turn washed off after a lapse of alteration. It is said that the product lias remarkable solidity and 
of Messrs Kempson, but on the terminal charges question they about two and a-half hours. Sliou d a reddish spot remain after tenacity; it is not affected by the heaviest frosts or by the action 
gave no decision. The company now seeks to obtain a decision washing off the first paste a second layer may be applied for about of sun or rain it rcsi8ts very high temperatures, provided no flux
''robablc result* q °D’ and ,imch intcre8t 18 cvinccd as to the fivc mmute8* is present; it is very light, its specific gravity being only 1*5, and
' ' ! Ok the quantity of heat obtained on the combination of hydrogen it is of a fine white colour, which will make it sought for many

Ihk \\ olverhampton Town Council have this week determined and oxygen in forming water, two-thirds are furnished by the architectural effects in combination with bricks or stones of other 
to c°“Opcra«te, as much a.s lies in their power, with the Railway and former of these gases and one-third by the latter. The water | colours. Here is, indeed, a perfect firebrick at last.
Canal Traders Association in their opposition to the new Railway formed does not absorb any latent heat. For 9 drams of water I Heating by electricity is being talked about in a vague sort of
Rates Bills. During the meeting of the ( ouncil on Monday the formed the gram of hydrogen liberate 23 calories, and the 8 drams way in many places. The idea of using fuel to make steam and 
expressions which fell from several of the members were particu- oxygen 11*6 calories. In the formation of oxygenated water each turning dynamos to make electricity to make something hot to 
rrii strong ’ for in®t»nce, AldermanAN . Kendrick held that if the 0f the component gases liberates the same number of calories, produce effect that could with much greater economy, sim- 
I .ills were passed, they would altogether shut out the pig iron firms t>e for 17 grams of oxygenated water formed the gram of plicity, and useful effect be obtained by the steam itself, does 
from trade beyond their own neighbourhood; while Alderman IV. hydrogen gives 11*85 calories, and the 16 grams of oxygen also not seem to recommend itself much, but there may be some- 
Jones japanner believed that they would be wholly at the mercy 11*86 calories. The latent heat of this quantity of oxygenated thing in it that those who are not enthusiasts cannot see. Tho 
of the companies. Alderman Lantock a railway earner—believed water is 22*3 calories, of which the half comes from each of the Electrical World speaks as follows on the subject:—“One of the 
that the spirit of competition, with respect to railway companies, elements. M. Boillot deduces from his investigations the density latest applications of electricity is that of car heating. Recently 
always ended in a combination; consequently, no good would result 0f liquid oxygen as=0"888. Mr. NVrobleski found this density as Mr. de Meritens showed an apparatus at his works which is 
o the traders y fostering it. intermediate between 0'89 and 0'9. designed to effect the above purpose. The current was generated

In the railway mileage of each country in proportion to every The following figures relating to the colouring matter in coal tar I a Gramme machine and the heat distributed by long metallic
square kilometre of land, Belgium comes first with 14 5 kilometres are 0f interest. Fuchsine is one of the leading colours made from I [nufHes in the shape of flat cylinders, resembling the warming
rf,.™*1, y’ MCnf /?ntam wlLl \ ? rance with 0 0, Germany with coftj ^ and on an average, 5 kilogrammes of coal yield 5 percent., bottles in present use. A special apparatus serves to concentrate
’p* 7’,?. 8n?? European States being Russia and Rorway with or 250 grammes of benzole and toluole, which,theoretically, yield the heat and to spread it equally over the whole length of the 

9 'wV58* A\*o enormous network, now only about 2*9 grammes of aniline oil, or 3‘2 grammes of fuchsine. In nmttle, so that it radiates evenly. lhese“ flat cylinders,” and tho
figures for ~ 1, and Canada for 0 2, while Brazil, the Argentine reality, only one gramme of fuchsine is obtained from 5 kilogrammes I concentration by distribution, are examples of things not to be 
Republic, 1 araguay, Japan, and Queensland are only 0 1 each. Qf coai or on]y two-tenths of 1 per cent. Acoording to C. Engler, I understood so very easily, except perhaps by a focal dissemination 
Lut if wo view the subject from another standpoint viz., that of 0f Karlsruhe, Germany, the following quantities of coal tar are °/ the W1dely convergent miscellaneous system of monosyllabic 
the proportion of the mi cage to eveiy 10,000 inhabitants—the workcd for aniline colours annually : Great Britain, 400,000 tons; thoughts on a polyscopic view of the terminating limit to 
position of affairs is singularly reversed. Queensland, which was Germany &5.000 ; France, 75,000; Belgium, 50,000 ; and Holland, endless line bounding a circular polygon.
at tho bottom of the worlds list m the former instance, now stands 1,5,000. Many of the English works treat the tar only partially, Considering that all English-speaking people use and prefer a 
o **. v“ A?i' ,H10.m,etr<iR ?, eveUr 10,000 people, senjng the raw material to German works. The aniline colour 2ft. rule to any other, and the units of a foot and an inch arc most
r outli Australia a > 1,\N est Austraha 4J 0, New/ealand 4< q, Rew in^^tty flourishes most in Germany, where there are nineteen appreciated in England, her Colonics, America, and Russia, the 
o<?.< 1 v , 11 1 mt,c< ^tates show for 30'8, and C anada works. Lunge, in 1883, estimated the value of the products of the advocates of the metre and millimetre standards are not likely to
2. 4. .Naturally the European States are very low in the scale coaj co]our industry at 92,000,000 of marks, of which Germany thank Mr. Smyth for the paper he recently read at the Institution 
undei this aspect, Great Britain being only 8’a, France and produces 60,000,000, Switzerland 13,000,000, and France and of Civil Engineers, in which the following amongst other no better 
Germany 7 9 each Belgium 77, Holland 6-0, and Russia 3 0. The kngiand 19,000,000 marks. or truer arguments were used The British foot was merely a
lowest of all is India with 07. 8 . ’ . .. _ . ... ternary sub-division of the standard yard, ami in practice was often

In the second half of last year the Great Eastern Railway Com- *T 1S! known that the vapours of mercury are very dif- not even used as a linear unit. Carpenters, for instance, measured 
pany added twenty locomotives and eleven tenders to its loco- fusive in their nature, and some singular experiments have been a piank by tKe numbcr of 2ft. rule lengths it included, and had 
motive stock. In the same period the South-Eastern Railway devised based upon tins, and upon the fact that the salts of sdver I ^hen to complete the total length by doubling the number of units 
Company placed three new engines and four new tenders upon its aa<* the chlorides of gold, platinum, iridium, and palladium are they had made use of. A plank could be measured with a metre 
system, while the London and South-Western Railway Company affected by these mercurial vapours. If any one, for instance, says jn about one-third the time occupied in measuring it with a 1ft. 
increased its locomotive plant by twenty-one engines and fifteen A® should write upon a sheet of white paper with chloride ru]e The British inch was much too large to serve as the lowest
tenders. At the close of 1884, the Great Eastern Company owned of platinum, no mark would be visible, as the liquid is quite hntegraj urdt jn a sca]e linear measurement, and oven one- 
<*55 engines anti 417 tenders; the South-Eastern, 328 engines and colourless. If, however, the same sheet of paper should be held sixteenth of an inch was too large for minute work. The rr.illi- 
262 tenders; and the London and South-Western, 487 engines ?ver a® mercury, the metal vyill be brought out on the paper metre was, on the other hand, a convenient unit for ordinary 
and 303 tenders. The aggregate mileage run by trains in the half- in dark tints. This magical apparition of a figure or drawing on a minute work, and its decimal subdivisions were as suitable for 
year ended December 31st, 1884, upon the Great Eastern Railway fbeet of paper which appears to be perfectly white is very astonish- microscopic work as thousands of an inch.” Some of these state- 
was 7,620,314 miles; the corresponding aggregate distance run by mg to the spectator. On the other I»nd, reversing the experiment, ments are absolutely untrue, while tho remarks about the , 
trains on the South-Eastern Railway was 3,486,271 miles; and ? no ^8S marvellous result is obtained. At first expose the drawing paratiVe superiority of the millimetre unit and the inch unit are 
upon the London and South-Western Railway, 5,741,923 miles. It m writing to the gases of mercury; the lines will become charged SU(dl as may with equal truth be reversed by one who thinks a 
follows that, taking as the basis of the calculations the number of mercury, and then, by simply bringing the drawing in contact sixteenth of an inch is small enough for ordinary minute
locomotives upon each system, at the close of 1884 the average a abeet °j I^P^J fr Wltfh a.?olutlon °f work, while decimal subdivisions can, just as easily be made of
performance of each locomotive during the six months ending with F^inum, the dra ing ill be reproduced, line for line, on the I an as 0f a millimetre. How very imiwrtant, too, in enci- 
that date wasGreat Eastern, 11,649 miles; South-Eastern, whitepaper. Drawings made in this way give a pleasing effect, neering work, must be the decimal divisions of a millimetre. 
10,629 miles; and London and South-Western, 11,790 miles. ^e tones being very soft and the lines being distinct and clear. | "Wanted twice a year by one out of 100,000 engineers.

The imports of iron ore into the United Kingdom in 1884 The footways of Blackfriars-road, 3154 superficial yards, are 
reached a total of 2,728,672 tons, being a decrease of 449,638 tons now being laid with Brunswick rock asphalt lin. thick, 
on the imports of the previous year. About £45,000 per year is lost by the wear of gold coins, chiefly

By burning diamond in oxygen, Herr C. Friedel found the atomic at the edges. Some one has taken out a patent for a very smail 
weight of absolutely pure carbon to be between 12,007 and 12,017, ' steel tire, 
if the atomic weight of oxygen is assumed to be 10.

For a waterproof paper varnish, one part Dammar resin and six I Deer River country in the North AN est of British North America, 
parts acetone are digested in a closed flask for two weeks, and the aa<*, ia^,e now heen struck at a point a few miles west of < algary, 
clear solution poured off. To this four parts of collodion are added, at the Eastern base of the Canadian Rocky Mountains, 
and the whole is allowed to clear by standing. The inauguration of the new Constantinople Waterworks took

Mr. James Jackson, of the Baris Geographical Society, lias Place ,last week* :rhe works> which have been carried out by a 
issued a new and much extended list of various speeds in metres Irenc.h company, have cost some six to seven hundred thousand 
per second. It begins with the Mer de Glace at 0"0000099 m. I l,ounds> and have occupied three years in their construction, 
per second, and concludes with the current from a Leyden jar in a 
copper wire of 0"0017 m. at 443,500,000 m. per second.

Petroleum deposits have long been known to exist in the Red

A paper on the recent progress in the public supply of hydraulic 
power has been read before the Liverpool Engineering Society,

„ . .... ii showing that great advantages accrue to users of hydraulic
fireproof cement the following are said to give good I machinery in. wharyes ancl works wlien the wetter un.der prerfsure is 

results :—(1) Iron filings, 140 parts; hydraulic lime, 20; quartz supplied f rom a large central pumping works on a public supply system. 
sand, 2o; sal-ammoniac, 3, formed into a paste with vinegar and
then applied; (2) iron filings, 180 parts; lime, 45; common salt, . v. , ,, . ...
5, made into a paste with strong vinegar, as in the former receipt. added to,the Ger/nan .at KlfL, ^ rmce W.llliara 0 Prussia the 
In both cases the cement is to be dried slowly, and to be perfectly Emperor s grandson, who launched the vessel, named it the Alex- 
dry before being submitted to heat, after which it is stated to ^tlnne after the Dowager Duchess of Mecklenburg-bchwerin his 
become as hard as stone. Majesty s surviving sister. Afterwards at an official banquet, the

Prince eulogised the past exploits of the Imperial navy.
The British Iron Trade Association report on the Bessemer steel M Jules Bourdais, architect of the Palais du Trocadero, read 

industry in 1884 gives the total production of Bessemer steel before the Paris Society of Civil Engineers on the 23rd of
ingots in Great Britain during 1884 as 1,2!K) 676 tons, against descriptive of a project by himself of a tower of fine
a total production of l,oa3,380 tons m 1883. Ihc decrease 111 1884 degig metr‘es in height, for the purposes of an electric light 
therefore amounted to 253,704 tons, which is the greatest decrease hou*e/ In the paper M. Bourdais entered fully into the stability 
that has occurred in any one year in the history of the trade In of the towe an(] it is noted that a wind pressure of 300 kilogs. 
f ,11™™ a decrea8e of 12° %9 tons on the make of 1882, so g metr or about (;olb> foot, i8 allowed for in the

that the total decrease of 1884 on 1882 is not less than 373,973 tons, calculations 
Details are appended. .

. The report of Dr. Frankland on the waters supplied to the inner
Ihk average value per ton returned for the whole of the iron and portiOIl8 0f the outer circle of the metropolis during the month 

ores raised 111 the United Kingdom in l883 was 7s. 7d., against an 0f january jg again very satisfactory*, and shows the high character 
a^age value of 7s. 3d. per ton in 1804. The increase of value in 0f water ttg now supplied by the companies. He says, the Thames 
1883 was therefore only 4d. per ton. . It may further be remarked water contained, on the whole, the same proportion of organic 
that, while the average value ascertained for the ores raised in the matter as the previous month’s samples, the amount being, except 
IJnited Kingdom in 1883 at mines was 7s. 7d. per ton, the average jn cases of the Southwark and Grand Junction Companies, 
official value of the iron ores imported into the United Kingdom decidedly below the average for this time of the year. All tho 
for the same year at home ports was 17s. 2d. per ton, the difference waters were delivered in a clear and bright condition, 
between the two being thus 9s. od. per ton against imported ores. ^ ^ • • ........0 . 7 . . . The affairs in Egypt are now again causing great activity in the

DURING a recent fog in London, ninety-six million cubic feet of works of some manufacturers. Amongst others, Mr. J. Kirkaldy 
gas were sent out by the Gas Light and Coke Company during the received on the 10th inst. an urgent order contingent on deli- 
twenty-four hours. This quantity was an increase on that of the very next day from the Admiralty for eight 0000-gallon “ Coin- 
corresponding day of 1884, which maybe taken to have been an pactum ” fresh-water condensers. They will bo delivered, and 
ordinary January day, of 37 per cent., or over 35,000,000ft. The aro to be fitted with the Compactum patent dirt-arrestors, by 
price being 3s. per 1000ft., the public had to pay to this one com- which all grit or dirt is prevented from passing into the condenser 
mny £o2;>0 extra on account of the fog. Nine thousand five with the steam. These condensers, to supply 0000 gallons each 
Hundred tons of coal were carbonised during the twenty-four hours pCr day, are only 12in. by 12in. by 37in., and weigh but 3701b. 
to produce the 96,000,000ft.—the largest quantity ever sent out in They are more compact and occupy less than half the room ordi-

I narily required. They are to be fitted on board tho transport 
Calabria, now getting ready as a condensing ship as well as

For a

Another ironclad corvette of the cruiser class was on the 7th inst.

The

one day.
A process for nickel-plating zinc is described in the Journal of Calabria, 

the Society of Chemical Industry. The zinc is cleaned by dilute transport, 
hydrochloric acid and thoroughly washed. It is then hung in the
nickel bath for a short time, and on taking out is rinsed and a valley of more than 30 metres depth 
thoroughly scraped, so removing all that does not adhere firmly, de la Boheme,” near Stranow, has Deci
This is repeated till the zinc is covered with a thin film of nickel, \dcs Travaux Publics. This method consists in mounting each 
which can afterwards be made as thick as required. The suitable complete section of tho new bridge on cars, and conveying it by 
current strength is easily found. When the zinc is once means of a locomotive to tho place it is to occupy. This section is 
thoroughly covered, the current may be increased without any risk raised to a higher level than that which it is to occupy permanently,
of peeling off. so that the cars can be removed, and that a portion of tho old

The French Societe d’Encouragement have had under prolonged structure can then be suspended from the new section. This per- 
examination the process, invented by M. Clcmandos, for working ™lts the removal of the old, the workmen working from planks

described some time Pla^ed beforehand under the roadway of the new bridge. The old
____ ;____ _  j. 1 bridge being removed, it is only necessary to lower the new sections

the carriers which have been prepared to receive the same. 
The bridge of Stranow is 40 metres—131ft.—in length, the sec­
tions weigh 80 tons, and only forty-eight hours were occupied in 
the substitution of the bridges.

from
being

A METHOD recently employed in replacing an iron bridge across
on the road of the “ Nord 

ecu described in the Annalcs

and hardening steel. This process, which 
since, consists in heating the metal until it acquires sufficient 
ductility, and then subjecting it to high pressure during cooling. 
M. Clemandot heats steel simply to a cherry red, and submits 
it, by means of hydraulic press, to pressures of from 4"5to 5"5 tons 
per square inch. After having allowed the steel to cool between 
tho two plates of the press, it is withdrawn, and docs not require 
any further treatment.

we
on tno

The smallest railway owner was

M. Hignktte, in the Bulletin Tcchnologique dcs Ecolcs 
Rationales d'Arts ct Metiers, says an exchange, describes a new 
ceramic product from the waste sand of glass factories, which often

The sand is subjected to anTHE removal of iron rust from marble, an operation which accumulate in la qua„titics. ............ . „JI_ ....
depends upon the solubility of iron sulphide in a solution of 1 iminenBe hydrauhe pressure, and then baked in furnaces at a high

an
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THE H00GHLY BRIDGE-DETAILS OF GIRDERS AND EXPANSION SLING
(For description see page 134,)
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ELECTRIC LIGHT MACHINERY.
MESSRS. MATHER AND PLATT, MANCHESTER, ENGINEERS.
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In our present issue we illustrate some dynamo machinery creditable for a dynamo sold at a very moderate price, being 
recently designed by Messrs. Mather and Platt, of Manchester, 87per cent, under full load and as much as 74^ per cent, under 
and which we have had an opportunity of inspecting at work, extreme light load. The outputat 1140 revolutions and feeding 
We give front and end elevations, and a plan of the type of 115 Edison 15 candle-power lamps was 8370 watts, 
dynamo which they are making, more especially 
for use in situations where the space is confined, 
such as on shipboard. It is built generally on the 
Gramme model. The two limbs of the field 
magnets, whose coils are 8in. outside diameter 
by lOin. long, stand vertically on opposite sides 
of the armature. The cores of these are of 
w’rought iron, and are made larger, in proportion 
to the wire wound on them, than is usual, in 
this following the improvement made by Hop- 
kinson on the Edison machine. These are joined 
top and bottom by heavy cast iron cross pieces, 
forming the poles. The four heavy pieces of iron 
thus joined form a stiff and substantial frame for 
the machine similar to that we find in the 
Biirgin-Crompton dynamo. These pole pieces 
arch downwards and upwards, so as to embrace 
closely each about 120 deg. of the circumference 
of the armature. The magnets are compound 
wound, the series coils being external to the shunt 
coils. The lower cast iron piece is extended to 
form the general bed-plate of the machine, carry­
ing at its extremities the two pedestals, which 
are insulated from it by suitable packing under 
the pedestal and washers under the nuts of the 
holding-down bolts. Ample bearing surfaces are 
given, the journals being about 7in. long. The 
bosses of the driving pulleys are cut away on 
one side, so as to reduce the overhang. The 
armature is of the Gramme ring type, with spe­
cially large core. It is wound with single wire 
of large diameter, that of the Edison-Hopkinson 
machine being w?ound with stranded wire, six 
wires of fine gauge forming one strand. The 
armature of the present machine being hollow, 
with a considerable clear space between it and 
the shaft, plenty of ventilation is secured, a most 
important object in a machine that is expected 
to do steady, hard work, without unreasonable 
wear and tear. The commutator is given a 
large surface, and for sizes for 100 and higher 
lamp powers double brushes are attached, each 
pair on a rocking bar capable of separate adjustment 
with a spring forward thrust and butt contact. The illustration “ Report on a Test oj a 100-Lamp Dynamo of Mather and Platt's 
shows both pairs of brushes moved together on one rocking New Type: made at the Salford Ironworks on January 14th,
bar. The machines are compound wound for approximately 1885, on behalf of the Manchester and District Edison Electric
constant E.M.F. between the terminals. As will l>e seen from Light Company.
the subjoined report of a test of one of these machines made “Dimensions.—2ft. lOin. long, beyond which the pulley pro­
last month by Mr. T. R. Williamson, this constant E.M.F. is jects 6in.; 2ft. 5in. wide ; 1ft. 5in. high, or 1ft. llin. including 
maintained with a variation of only l£ per cent, with extreme I the switch board on the top ; pulley, 8in. diameter, 6in. on 
variation of the load. The electrical efficiency is remarkably face; armature, 9in. long, 9in. diameter; commutator, 5in.

long, five and a-quarter inches diameter, provided with double 
brushes.

“Resistances.—Magnets, shunt coils, 41 '5 ohms.; magnets, 
series coils, '049 ohms.; armature, '086 ohms. At 1140 revolu­
tions per minute, the machine developed 79 amperes, with a dif­
ference of potential of 106 volts, maintaining 115 Edison lamps, 
16 c.p., 106 and 107 volts. With this output, the electrical 
efficiency of the machine is 87’75 per cent Reducing the 
number of lamps so that the output is only one-tenth of the 
above, the electrical efficiency is 74*6 per cent. The lamps were 
arranged in groups of 30, 31, 23, and 26, with a switch to each 
group. Switching off these one after another quickly the 
electro motive force varied as follows :—Beginning with 98 volts 
it rose to 100, 103,104, and 105, with no lamps on at all, the 
105 falling quickly to 101 volts, indicating, as seemed the case,
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: that the engine governor was not regulating perfectly. Switch­
ing off all as above, only slowly’, the electro-motive force rose 
3 volts, viz., 98 to 101, showing the dynamo to be self-regu­
lating, with a variation of l£ per cent. The machine in all its 
parts kept quite cool during the entire run, and no sparking was 
noticeable even when groups of lamps were being switched in 
and out. After running for twenty-five hours continuously the 
working parts were all cool, and the magnet coils only slightly 
warm. The maximum safe working load is 8 units, or 8000 
watts.
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“ (Signed)
Pii “ T. R. Williamson,

“ Electrical Engineer of the Manchester and District Edison 
“ Electric Light Company, Limited.”

We illustrate twro modes of driving this dynamo. In one 
the steam engine is a single-cylinder oblique, with single slide 
valve and steam throttle controlled by a Pickering governor. 
The crank is formed of a pair of discs. The cylinder is lOin. 
diameter and the stroke 12in.; the fly-wheel is formed into an 
internal spur wheel with double helical or oblique teeth gearing 
with a pinion with corresponding oblique teeth, the ratio of the



ft. In. ft. in. ft. in. dia. wld. 
1(1,'>0 2 3 1 2 1 II (5" x 4"

1150 2 8 1 2 1 10 8"x4J"

j 1100 3 4 1 0 2 4 10" X 6"

1050 3 0 1 7 2 6 12" x 8"

850 4 8 1 10 8 2 I 14"x9"

of a groyne, where the accumulated beach will obviate the scour 
which they might otherwise induce.

At this point we have to consider what the probable effect of 
the works we have been describing will be upon the section of 
the beach in charge of the Corporation of Brighton, and we may 
well here recall to our readers the main object we have from the 
first had before us in our references to the subject of Brighton 
Beach. Our contention has always been that independent 
works carried out by local authorities along our foreshores must 
result in injury to adjacent localities, and we founded on that 
fact the postulate that such works should always be designed 
and carried out under Imperial control. Having thus recalled 
our object, we may now advert to what we hold to be the 
infallible result to be anticipated by Brighton proper, and which 
the late storm has already strongly foreshadowed. The usual 
course of all the severe gales visiting our south coast is from the 
south-west, and naturally the waves will run from that direc­
tion, striking the Hove shore and wall at such an angle that a 
very considerable wash must be set up round the slight curve 
of re-entry at the eastern end of the wall, and it will then cut 
into the shingle at Brighton with destructive force. We have 
in former articles pointed out with what a want of foresight the 
denudation of the beach by the sale of shingle at this point has 
been permitted, and stated also that there is now but little of 
this left to protect the ornamental gardens recently erected by 
the Brighton Town Council. It is easy to foresee the effect of 
the additional destructive agency we have stated that the Hove

as having been guarded against it, there was from the first no 
fear of the shingle foundation being liable to any chance of 
underscour.

Before proceeding further with our description of this work, 
it may be as well to refer to the present condition of the beach 
as regards that accumulation of shingle which it has been the 
object of the engineer of the last three or four years to secure. 
It would appear that the hindrances to the free travel of the 
beach erected to the westward, and which have been the 
assigned cause of the trouble experienced at Hove, have not 
even yet acted to their full intent, and that the surplus of 
beach has not even now begun once more to pass on to the 
denuded shore at Hove ; but for the first time for years beach 
has, during the last few months, accumulated to some extent to 
the eastward of the westernmost groyne erected by the Commis­
sioners, and this fact affords reasonable ground for hope that 
the new wall will, ere long, be thoroughly protected from 
wave wash ; for it has not been contemplated to remove the 
groynes erected by Mr. Ellice-Clarke which have caused 
the accumulation referred to. 
does not coincide with the last-named gentleman as to his theory 
of the superior efficiency of inclined or trending groynes. It is 
true they have had the effect anticipated of them of staying 
scour immediately to their lee-side, but they deflect the 
waves in such a manner that the central point between any two 
such groynes receives the full effect of erosive action. It was 
therefore determined to lengthen these groynes by additions to

Sir John Coode, however,
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PLAN OF GROYNES, BRIGHTON BEAOH.

wall must here call into play ; nor is it too much to 
say that unless prompt measures for defence are adopted, 
those ornamental gardens alluded to will soon become 
things of the past Fortunately, the danger so appa­
rent to us has not escaped the notice of the engi­
neer to the Brighton municipality, and a concrete groyne 
is already under construction but a very short distance to the 
eastward of the termination of the Hove wall. This, we presume, 
will—and, indeed, it would fail of its purpose if it were not—bo 
carried out seawards some considerable distance in advance of 
the line of the wall, and it will probably prevent the destruction 
which would otherwise be certain. To tho works now erecting 
by the Hove Commissioners this now groyne of the adjacent 
municipality will afford a large factor of safety, accumulating 
as it will most probably a large amount of beach at the weak 
point of their wall’s re-entry, although tho late storm has 
removed the little beach that up to the date of it had been 
allowed to remain. But passing the new groyne eastwards, 
what have we to look forward to ? Only, as far as we can see, a 
repetition of the labours which have been forced upon Hove; 
and these in a greatly increased degree, for it must yet take a 
long time before tho groynos it is purposed to extend in front 
of the Hove wall will have secured their fill of shingle, and 
during that time the already dangerously diminished beach 
facing Brighton will be travelling eastward without any pros­
pect of early replenishment. Groyne after groyne will doubtless 
be erected—several being already in course of erection—and 
after greatly spoiling the appearance of tho sea frontage, im­
munity may be secured at a cost which would have constructed 
a handsome sea wall. The labour of years, and the large outlay 
already to be incurred, would have been saved had Imperial 
control been oxercised from the first commencement of those 
works to tho westward of the combined parishes of Hove and 
Brighton which have been tho immediate cause of their difficulty

them carried out at a right angle with the shore, as is indicated 
on the drawings, and to add to their number by intermediate 
groynes which will arrest the tendency to destruction at the 
points just above named.
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— 8-9------- 4 e— -> LETTERS TO THE EDITOR.<--------
[ We do not hold ourselves responsible for the opinions of our 

correspondents.jSEA WALL, BRIGHTON.

In a previous article we stated that there had been some
difference of opinion as regards the line along which the new I Sir,—When on a former occasion I wrote to correct tho various 
wall should be built, some members of the Hove Commission errors of fact and induction which Mr. Dorabju B. ltabadina had 
advocating a site 40ft. more inland than that selected and ' committed in his allusions to my series on stresses, I clearly told 
adopted by the engineers. As we have said, the new sea-wall him that I had not read Levy’s treatment of the question till 
will be a handsome feature. The work is executed in a j months after settling the 45-lb. load. Could anything be more
finished style with massive granite copings, and will be explicit than that? Yet Mr. Rabadina, instead of taking my word
guarded by ornamental iron railing. The wall itself is 8ft. 9in. in a matter where it ought to be conclusive, reasserts his belief that 
thick at the base, tapering with a batter of .‘Jin. to tho foot to l. ,0*™®d ,my J^gment on a part of Levy’s work-which at the
l4lVomSrfWHshGftAitnidt0rtr1S fSTl ^
by counterforts Gft. in depth and 4ft. bin. wide, while steps and follow his own ingenious fancies and extraordinary hallucinations, 
inclined landings and safety stages for boats and bathing it may be interesting to some of your readers to learn that in 
machines in rough weather are provided at intervals. The j the recent Danube competition those engineers who mention tho 
material used throughout the bodywork is concrete, laid in situ matter take the wind as plunging at an angle of 15 deg. to tho 
in courses, the wall being faced seawards by moulded blocks of horizon; and I would remark that, if the wind really plunges at 
the same material, these being themselves faced with large flints I this angle, that circumstance alone would completely alter the 
carefully pointed with Portland cement. We have before nature of what Hutton called the horizontal component. I have 
remarked upon the great efficiency of such a method of facing alway8 felt that the wind drove at an angle, and in the roof example 
concrete work, which is by itself so liable to erosion by the treated on Plate III of my “ Graphic Statics,” Mr Rabadina will

ance. To some of oui reader# it may appear that so severe a With regard to uniformity, I need only remark that, having
batter as Jin. to the foot to the face of a sea-wall is found the 451b. load to be a maximum, it would have been quite 
objectionable, as tending to throw the water on to the proper for me to have submitted the two very equally weighted 
roadway ; but apart from the fact that the force of impact roofs to that test-pressure. But, if Mr. Rabadina will kindly turn 
when a wall is perpendicular, or nearly so, is greatly in- to my papers, he will find that one roof at least—the Weymouth— 
creased, we may point out that the wall at Hove will, it is now was treated for a 401b. wind. Apart, however, altogether, from 
confidently anticipated, always be largely protected by shingle this circumstance, it is not my custom to fashion every boot after 
from severe wave force, and the batter adopted has the object of “m« last; ASain- M*> Kudina fail# to grasp the very simple 
inducing the beach to naturally form itself into a line of low d»tmrtio«i between a vertical proarare derived from a normal com-

, , , , ponent and a vertical pressure derived from an absolute normaln* 1 , bj v WhiCh has .,KT pressure. Indeed, he would seem to think I admit no kind of
manifestly attained. Given such a line of accumulated shingle normal pressure at all. Then Mr. Rabadina says, “he assumed 
well m advance of the work, it is clear that the gentle run the weights in all the examples of graphic treatment of stresses in 
caused by it will have neutralised all, or nearly all, percussive framework,” which is a most reckless and ungrounded statement, 
effect before the broken water can reach the wall itself. The made probably without any reflection. With regard to the curious 
total length of this is 2100ft., of which 600ft. will have been moral which Mr. Rabadina inserts for my special instruction, I 
protected by the breastwork of sheet piling and concrete we | mu8* Rave him to derive therefrom all tho profit he possibly can, 
have before named. At tho eastern boundary of the beach merely addin? tbat he lectures me as thougli he were intimately 
within the jurisdiction of the Hove Commission the wall t a°<luai£ted w,th continental engineers, their writings, and methods
telT housed tSnSoMW!! UT Sf IT”! af ur atthe ° sTme'considerable time back, prior to my reply to “C. S.,” and 
p ;Te 0f11t ieir I)a™h with that of Brighton long before the appearance of Mr. Rabadina’s note on the Carnac
Care has been taken, as will be seen by the drawings, that all roof, Professor Cnwin, with his habitual courtesy, communicated 
projection8 ter steps and landings should he situate at t|ie base to nie at my <>^n request the gtej'? by which he arrived at

WIND PRESSURES OX ROOFS.
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50 to 00 50
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BRIGHTON BEACH WORKS.
THE engravings accompanying this article sufficiently illus­

trate the works undertaken from the designs of Sir John 
Criode and Mr. Ellioe-Clark to obviate the danger to which the 
sea frontngo at Hove has so long been subjected. These works 
are now practically completed, and their efficiency has been 
strongly evidenced by their subjection very recently to a very 
severe south-westerly gale. A reference to the plan will show that 
the seawall now erected extends from the old boundary groy 
between the parishes of Brighton and Hove westwards for a 
distance of 2100ft., ensuring protection to that portion of the 
foreshore which has of late years suffered the most of the 
entire length of the Hove frontage. The appearance of this 
wall is striking. Not only does it afford the protection 
needed, but it forms a handsome addition to the already 
ornamental appearance of the sea side lawns, and if, as has 
been suggested, the additional roadway gained by its agency 
from the sea be utilised ns a sort of Rotten-row for equestrians, 
Hove will bo possessed of an advantage over its neighour 
Brighton which will perhaps stimulate the local authorities of 
the latter parish to carry out a similar work. It is most desir­
able, we consider, that tho Hove wall should be further 
extended westward to its enforced limit at the point where 
houses have been constructed across the beach line. If such 
extension be carried out—and we believe it to be in early 
templation—Hove will be able to boast of a sea face unequalled 
by any in England, perhaps even in the world.

When last writing on this subject we named the opinion held 
by some that the foundation of the wall should be carried down 
to the chalk formation below the beach. The engineers were 
desirous, if possible, that this should be done, but the expense 
of doing so, it was found, would have been almost prohibitory, 
as it would have involved excavations to a depth of 24ft. It is 
well known, however, that no foundation for such works can be 
better than solid beach, always providing that it be not liable to 
disturbance, and there was hut a limited section of the line of 
tho intended work exposed to such a liability. At the depth at 
which the foundation of the wall has been laid the beach 
found to be of so concrete a nature that the pick had to be used 
tor its removal, and it was therefore held to be ample precauti 
to guard against any liability to disturbance over the limited 
section referred to by sheet piling filled in with concrete in 
advance of the footings. rI hat this precaution is ample pro­
tection lias been evidenced during the late gales, the works 
suffering no injury whatever, although we learn from a Brighton 
paper that against the massive masonry the waves dashed with 
terrific force, and the concussion and the wind combined to 
carry the surf to a height of 30ft. or more.” The foundation 
of the walling starts throughout at a level of 2ft. 4in. below 
Ordnance datum, and the work lias been set so far within the 
fitting line tjlffit, except, ut the poipts referred to above
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gearing being four to one, and the speed of the dynamo shaft, to 
which the pinion is directly coupled, being 1050 revolutions per 
minute. The wheel and pinion have diameters 30in. and 7 iin. 
The fly-wheel boss is let into the crank shaft bearing so as to 
reduce the overhang as much as possible. The coupling between 
the pinion shaft and the dynamo shaft is a flexible one, with 
the object of minimising the transmission of vibration to the 
dynamo armature, which is, of course, desired to run with all 
possible uniformity and avoidance of jerks. We understand 
that sometimes Messrs. Mather and Platt obtain the flexible 
connection by casting the large oblique-toothed internal wheel 
separate from the fly-wheel, into the inside of which the wheel 
is slipped and driven by the fly-wheel rim by internal lugs 
through the intervention of rubber buffer cushions. We confess 
that with all these refinements of flexible connections and 
double oblique teeth, this gear remains too noisy to suit our 
own taste.

The second arrangement, in our opinion, is better than that just 
described. The engine is a double-cylinder diagonal; the two con­
necting-rods working on one crank pin. The cylinder is 8in. dia­
meter by lOin. stroke, and the speed 175 revolutions per minute, 
the dynamo running at 1050 for 200 lamps of 20-candle power. 
The engine of this style which we saw at the works was geared 
in the ratio of 4 to 1, and ran at 265 revolutions. It has fairly 
long connecting-rods, is compactly designed, and solidly built. 
The lubrication of the crank-pin journals is managed very 
neatly by the mounting of the oil cups on a bridge stretching 
overhead from plummer block to plummer block, the oil flow­
ing slowly down on a loose felt pad underneath, which becomes 
soaked with oil, and which is struck once in eacli revolution by 
the end of a short tube, carried by tho cap of tho connecting- 
rod end. A link leather belt is driven from the fly-wheel, which 
serves a pulley. This belt is a short one, running directly on to 
the dynamo pulley, which is quite close to the wheel. In 
order to get sufficient arc of contact on the small pulley, the 
belt is led round a small guide pulley, mounted on and 
running loose upon the end of a rocking arm, which 
can bo drawn forward so as to tighten the belt by a segment 
worm-wheel and worm turned by a hand-wlieol in front of the 
machine. This whole arrangement is adopted, of course, for 
the sake of compactness, it being intended chiefly for use on 
shipboard ; and this object is completely attained, along with 
tho very desirable merit of silent driving, by a frictional con­
nection. Of course disadvantages are inherent in the design. 
For instance, a short belt cannot be used, even with so large an 
arc of contact on the small pulley as is here obtained, without 
being well tightened up. The reason is that the stiffness of the 
belt prevents close contact on a pulloy of small radius without 
very considerable surface pressure, and slipping takes place to 
an inordinate extent. Again, tho use of the guido pulley— 
whoso diameter, wo think, should be made larger—necessitates 
two extra bendings of tho bolt, one on to tho guide pulley and 
one again in leaving it. This increases tho loss of mechanical 
power in bending tho belt to and fro against its stiffness.

Wo arc supplied by tho makers with tho following table of the 
Bizes of this dynamo that they manufacture :—
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received.Nmno of maker. of

In working 
trim.

Leicester and Swannington Railway Locomotive List, July, 1832 (Corrected to December, 1835.)

Boiler. Chim­
ney.Cylinders. Fire-box. Wheels.

Tubes.

Weight of 
engine. Remarks.Tender.

$ Numo of 
£ engine.(S

ft. in. ft. in. ft. in.
5 0 6 0 44

4 4 6 4 0 4 •

4 4 0 4 0 4

4 4 0 4 0 —

0 4 Si 4 51 3 0J

0 4 0 4 0 3 0

4

4

4

0 4 0 4 0 4 0 G

0 4 0 4 0 4 0 0

In. ft. in. No. in. sui>cr. ft. ft. in. ft. in.lft. in. sq. ft. sq. ft. 
30 0 0 it; lg 302'9 2 0 3 0 3 0 20-40 O'O

* Rocket 
1 Comet. 

17/7/'32o.vJ )
1\ R. Stephenson and Co. 10th March, cwt. (

(Sold 12th December, 183\)Outsido 12 
oblique

49 9
1832

0 I2 Pluenix ditto (Sold 16tli December, 1835.)

(Transferred to Ibstock 
Urauch, 31st Dec., 1835.)

1st July, | Inside 12
1 in 10

22nd duly, [ Inside 14
1 in 10

10th July, Inside 14
1832 : 1 in 10

20th March, Inside 14
1833

1st Jan.,
1835

10th Juno, ! Inside 10
1885

R. Stephenson and Co. 17th June,
1835

18 80 0 0 113 lg 354-7 2 0 3 S

18 42 7 CJ 97 22 420'5 2 2 3 5

18 42 7 0} 97 2J 420'5 2 2 3 5
18 42 8 Oij 125 1J 447-6 2 11 3 0

18 42 8 3 93 2

20 49 8 0 105 2J 554-71 3 1 3 4

20 47 8 04 154 1J 589-05 3 1J 3 3

11 403 5 37-3 7-33
1832

8 Samson ditto 10 8 2 43 8 40-0 7-4
4 Goliath ditto 10 8 2 43 8 400 7-4
6 Hercules ditto 1 012 43 71 56-45 10-2 

3 5 40-20 10-0
1 in 10 
Inside 
1 in 11

C Ajax The Ilaigli Foundry Co.

7 Vulcan. Taylour and Co.

8 Atlas

14 3 012 4431-01 3 0 3 4

1 015 44 0 04 13 10-2
1 in 11 
Inside 10 
1 in 10 I

019 4144 51 67 45

Comet written under. Mr. Btenson’s sketch that you pub- scheme is too well known to need more than a reference. How- ordinary gauge glasses. This difficulty has led mo to devise an
lished was, I believe, a perfect representation. I am certain that ever, as to this I am not at this moment concerned, but when your electric indicator of the level of the water, which will sound an
the Swannington engine went back from the Liverpool and Man- correspondent leaves his own coalfields and rambles off into others alarm when the boiler is short of water, and continue ringing until 
cheater to Newcastle, and then up to West Bridge, Leicester. If about whoso circumstances he is very ignorant, the result is he additional water is fed into the boiler, and, if desired, can bo
there is any possible mistake nt all, which I do not for a minute can only make up a paragraph by setting up skittles created by arranged to ring on alarm at the manager's office, and thus be a
believe there is, it must be that when the Swannington engine ran his own imagination in order he may show the zest with which he check on the stoker. B
at Manchester it was not the property of the Manchester Company, bowls them down. ment I intend to utilise t
After Mr. Woods’ letter I can only see this one way out of the Your correspondent says we have dreamt of making our coalfields pumps in action. I hope, with your permission, to lay particulars 
difficulty. successful rivals to the Rhondda. This is his dream, not ours, of my invention before your readers as soon as I have completed

As you, Sir, have said, there has never been n case with so much Those who know our coalfield are aware that at the present the patents,
good evidence produced. All the years that I was on the Swan- moment none of our collieries are landing coals equal in all respects Dartmouth 5 ilia, Fountain-street, Tranmerc,
nington line it was always said and accepted that our Rocket was to the celebrated smokeless steam coals of the Rhondda. What Cheshire, January 31st.
the second one from Manchester, and I am therefore very surprised colliery district outside the Rhondda is? What we do say is that 
that the general report handed down for fifty years is not correct. we have coals equal in all respects to the greater part of those 

I beg to hand you an exact copy of Leicester and Swannington shipped at Cardiff, Newport, and Swansea, and that all we ask 
locomotive list made in 1832 and corrected 1835, showing change from our Dock’s Committee is that they should provide some decent 
of name of Rocket. It proves the grounds upon which my former I facilities for shipping them. We have no need to soar into 
statements have been made, and which I trust you will print in ; “ dreamland” about the qualities of some of our coals. The hard 
fJ he Engineer. Old Swan nington' Driver. facts of long practical tests in steamships, locomotives, aud steam

February 0th. _____ ■_ I boilers make it quite unnecessary. Cardiff, from its natural
position, will always ship the bulk of the best smokeless steam 

TT1E CONSTRUCTION OF SPECIFICATIONS. | coal, but is that any reason why every other coal district should
SIR,—The right construction of specifications must ever form the refrain from slopping coals not quite equal to it in quality, but for 

really essential feature of patent law under any variations of prac- whlch there ls an^tensive demand? It thisisyour correspondent s 
tice m granting patents. Rut the new law has made considerable ulea’ why not commence nearer home and write down Newport and

Swansea, and when he has succeeded inclosing these coal shipping

name

y means of a simple auxiliary arrange- 
lie method when desired to set the forco

R. II. Tit WAITE.

Silk Cannon.—A German inventor proposes to wrap a steel 
tube with silk until a diameter is attained corresponding with the 
ballistic power which is required for the cannon. For any given 
diameter silk, he says, possesses a tenacity as great as that of the best 
tempered steel, and has the advantage of a superior elasticity. 
After the tube has been made it is centered upon a lathe which 
turns with a great angular velocity. Above and parallel with the 
tube are arranged a number of spools of silk, which cover the 
surface in the form of a helix, by means of guides, without leaving 
any space between the threads. When the desired thickness has 
been obtained, the silk is coated with gutta-percha or hardened 
caoutchouc, in order to preserve it from air and dampness, 
silk being a bad conductor of heat, the gun can be fired very often 
without getting hot, and it is stated that it can be more easily 
managed, since its weight is only one-third as great as if it only 
were of steel.

Visit of H.R.H. Prince George of Wales to H.M.S. Ben- 
bow.—On Wednesday last Prince George of Wales, who is now 
studying at the Royal Naval College, Greenwich, paid a visit to 
the Thames Ironworks and Shipbuilding Company, Rlackwall, to 
inspect H.M.S. Benbow. After an inspection of the plans and 
model of the Renbow in the company’s board-room, where also a 
large collection of models of nearly all the first armour-clads 
built for the English and foreign” Governments are to be seen, and 
which were a matter of great interest to the Prince, he passed through 
the iron rolling mills and the forge to the Renbow. A complete 
tour was made through the whole of the numerous compartments 
of this magnificent vessel, which is rapidly approaching the 
launching stage, the whole of the armour being completed on the 
hull and protective decks, amounting to about 1750 tons. The 
heavy plating under the barbettes is well in hand, and preparations 
are being made to commence their erection, but the armour will 
not be put in place until after the launch, which will probably 
take place about June next. The massive stem tube brackets for 
the twin screw shafts are now being fixed in place. The huge 
rudder, with its correspondingly heavy steam steering gear, is fixed 
in place, and in all about 4000 tons of material have been worked 
into the monster in a little over two years. Greater progress would 
have been made but for the delay occasioned by the substitution 
of the two 110-ton guns for the four G3-ton guns originally pro­
posed and fitted in the sister vessels. The experiments now 
making with the rapid firing guns still somewhat retard the pro­
gress of the upper works, but these guns are daily growing in value, 
so that the short delay will be well compensated for by the intro­
duction of this powerful weapon with its most approved mount­
ings. Prince George was much pleased with his inspection of a 
vessel that may possibly some day be under his command.

alterations in what may be deemed preparation f»r such construe- 
tion by requiring preliminary examination of the documents by l)orts there are many other important ones he could turn Ins attention 
qualified persons possessed of technical knowledge. This change to as competitors with Cardiff, of more moment than we are at the 
may reasonably be expected to diminish ambiguity of statement so l,resent- Bristolians who know what important coal resources they 
far as regards descriptions of inventions, and may in this way have have around them are not likely to be misled by your corie- 
some effect in facilitating construction hereafter. It is, however, sPondent, whose policy is purely a “ dog-in-the-manger one. It 
to be remembered that specifications are required not only to ( oe8 no^ require much wit to understand why Cardiff should be 
describe inventions accurately from a technical point of view, but an^10US to prevent the shipment of our local coals, any more than 
also to define them in such a manner as to indicate the legal rights R does to understand her jealousy of Newport, 
claimed under the respective patents; and this fact raises a ques- , "^s ®ur being astute—save the mark, one fact only need 
tion as to how far it may be right to control the use of language in b® 9u°ted t° prove that in this, as in every other part of Ins 
the statements of claims and other parts of the documents bearing Para4>raI'h relating to us,^ your correspondent is all at sea. < hie 
upon the claims. The Comptroller is clearly empowered to require , ™® members of our Town Council
“ a distinct statement of the invention claimed, and also substan- ,,as, ‘or som® time past been the chairman of the latl v ale 
tial identity of description in the provisional and complete specif!- Railway C ompany, and is the prospective chairman of the 
cations. No doubt it is important to check the use of ambiguous combined Bute and Taff \ ale interests, should the amalgama- 
statements of claim that would leave them open to various inter- ‘,10R1 b® effected. Now, if he does his duty, lie must 
pretations, so as practically to confer on a patentee a semblance of sar - take the deepest personal interest in furthering 
legal rights beyond what he is entitled to; yet still it may happen e,U>r‘;- or, .e development of the South ales coalfie.d as 
that in a particular instance there may be room for legitimate effecting the interests of the Taff A ale Company, who remunerate 
difference of opinion as to what precise language ought to be used, him so handsomely for his services, whilst at the same time he 

as to give the patent a fair chance of being supported in a court must make every effort to “ scotch ’ the progress of any scheme 
0f ]aw- which may adversely affect the business of coal shipping at Cardiff.

Those who have had experience in patent cases know what im- £uch a 8ch®m® is the erection of coal tips at our docks. Yet 
portant consequences frequently turn on slight differences of elect this gentleman to a seat in our Council, which
expression in statements of claim, both ns regards novelty of will ultimately have to decide the question of providing coal tips 
invention and questions of infringement; and these arc points to f°r smppmg local coals . And yet we are called astute. Can a 
he determined with authority by the Court, in accordance with the P"™1®1 be. foand ? If jonr correspondent is sincere and not sar- 
law as settled in former cases. The whole questions in dispute are castl?,in his idea of our astuteness, let me suggest that C ardiff 
regarded simply from a legal point of view, and specifications are 8floul(l emulate it by electing some of our corn, timber, and provi- 
construed according to the rules established for dealing with 8,°n merchants to seats on the syndicate about to be formed to 
written instruments generally. further the interests of their proposed import trade.

These considerations imply that great caution ought to be exer- . Ijet ,m® >™te y.our correspondent to descend from the realms of 
cised in requiring amendments in statements of claim, except for *an®?r in™ e reSmn of fact, and note what an Augean stable lies 
the purpose of removing ambiguity. It is not to be supposed that a.^ 118 uoors, the cleansing of which I commend to his atten- 
nn examiner in the Patent-office can be in so favourable a position T°n'r ,, n ^ 'er^ ,®*7 tbe ^rjjiff Shipowners Association passed

_________ -_________ _______JU the following resolution“ That the Association condemns the
Fen drawn through the word Rocket in original, practice of wipe charterers who supply bunker coal of the very

The

is Mr. James Inskip, who

neces-
every

....
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for estimating the true and legitimate scope of a claim as a judge worst quality for the use of steamers, &c.” So that all is not best 
sitting in Court, and having laid before him all the evidence as to ; smokeless coal even at Cardiff. From what part of the South 
what was new at the date of the patent, together with the argu- Wales coalfield did this “ very worst quality” coal come?
ments of experienced counsel and reference to former decided cases Bristol, February 11th. ______ Fair Play.
on points analogous to those raised in the particular case before 
him.

mathematical expression for Hutton’s experiments. It is, how­
ever, perfectly unnecessary for me to enter upon this subject— 
first, because I have not sought Professor Unwin’s permission to 
make public use of his note ; and, secondly, because as far back as 
March of the year 1882, I find Professor Unwin stating—“Minutes 
of Proceedings,” Inst. Civil Engineers, vol. lxix., Part III.—that 
he prefers, on the ground of simplicity, the Duchemin to the more 
complex Hutton formula. There is, however, a vast deal more to 
be said on both sides of this question which it would be impossible

R. H. Graham.

PRESSURES ON GUNS.
In illustration of these remarks I would refer to the recent case e,n rpi,„ „ , • , • „ . • . c ,, c,, • .__wof Westinghouse r. the Lancashire and Yorkshire Railway Com- a lar^c 5f Voui

pany, and specially to the elaboratejudgment of Mr. J»wtio® Grove £^erg wou}d 1 la^ know morefcth^u i' therc ^ated as to the way 
from which R wdl be seen how many pcants ,of i lollateral nature in which Mr. Anderson’s curve of pressures is traced. In the 

ve to be taken into consi ei infrH diagrams shown in your engraving, Mr. Anderson’s curve is made
struction to be put on a claim, and also what constitutes infringe- to |gree with his <ilculated mean pressure; and the “ official”

I shall, however, feel obliged if you will kindly allow me to correct , th® discriminate manner in which the distinction was diawn *he conseqUent proportions of the gun. Given the mean pressure, 
one or two little errors that have crept in. - between what was held to be claimed under the patent and what .fc ig of c*urge ‘os*ible to trace a“y number of ideal curves to

(1) The iron case which encloses the arc-striking magnet coil is was alleged to be an infringement, but was decided not to be so. correspond with it, as far as total areas are concerned, 
used as a magnet, and to protect the coil from mechanical injury, ben we consider the character of the sifting and testing which The rate of combustion of powder seems to be an important
not from being “ burnt.” (2) The interior of the clip U c* is lined a,claim may have to undergo eventually in a court of law it is element ^ determining a cu£vc of preg8Ure> and it would Ik, 
with card cloth composed of leather and steel wire, not “copper” otmous that alterations in the language of statements of claim interesting to know how thig 1)ag beeu dealt with. Other things 
bristles, set at an angle of about 30 deg. downwards. (3) The whl(rh are based on the reports of examiners from merely a tech- being equal) anJ the iength of the gun doubled, what form would 
carbon rod is not “ allowed to slip through this clip by the vibra- n'ca^ pomtof view, are liable to prove injurious to the just inteiests Anderson’s curve assume?
tory motion set up by the electro-magnet as the arc lengthens,” of patentees, who have to bear the risk of whatever construction y0ur remarks as to the indications of crusher gauges seem just, 
but is firmly gripped by the card cloth, by which means, on may be Put uPon their claims when tried in a Court of law. and it appearg probable that they measure work done rather than
account of the downward angular set of the bristles, each vibration wn WILLlAu > (- statical pressure; but if so, it is by no means clear that a curve
becomes an absolute downward feed of the carbon rod, the amount '-Quality-court. Chancery-lane, \Y .L., based on such indications is less serviceable in designing the pro­
of which can be set by the traverse allowed the keeper fixed at February Jth. ______ portions of a gun than a curve of statical pressures, if such could
the extremity of the vibrating bar, and in practice can easily be .be ascertained. The greater duration of the pressure near the
reduced to less than the hundredth of an inch. SHIPPING COAL AT BRISTOL. breech end might probably strain the metal of the gun—as it is said

From the above it will be gathered that the lamp is in no way Sir,—In your last week’s issue, your correspondent for Wales t0 strain the gauge—apart from excess of statical pressure, and 
dependent on the action of gravity, as would be inferred from your delivers himself as followsThe Bristolian dream of making thus call for greater thickness at this part than Mr. Anderson’s 
description, but works by an absolute positive feed—an important their coal-fields successful rivals to the Rhondda, and of becoming curve would require.
feature, as it enables the lamp to be used with equal facility at a great coal port, is by this time scattered to the winds. As I Jf the»e b ag it ge gome doubt ag to correct proportions, 
any desired angle. 1 must apologise for trespassing so far on your pointed out it would have been remarkable that such an astute ld it not h’e better ag a choice of evib, to adhere to the ‘‘official” 
valuable space. George Annkslky Gbindlk, M.S.I.E., people should have allowed valuable seams of coal to remain unde- and burgt the gun outside rather than inside the turret?

Manager, veloped. Cardiff is endeavouring to get an import trade, and rival T ’inn v«hmmrvfnHi T W
Belfast Electric Appliances Company, Belfast, Bristol in this way. A large syndicate of shippers and merchants ’ y ’ ----------

JaUUary 3l8t' 1S Had This'statement been published in a Cardiff paper, it would PREVENTING SHORTNESS OF WATER IN STEAM GENERATORS.

have been taken at its worth, but when it appears in the columns Sir,—Although cordially acknowledging the ingenuity and value 
of a journal of the eminence of The Engineer, it is high time to of the automatic boiler feeds which have lately been placed before 

Sin,—Your article in The Engineer last week has made quite protest against it as grossly unfair and partial. Fie refers with the public, yet I think that if the present arrangements of feeding 
a stir on the Leicester and Swannington Railway. There cannot such evident relish to the scattering to the winds of our ideas by injectors or force pumps were supplemented by a reliable 
be a question that there was a Rocket on that line. Lots of the about exporting coal, and of the probable rivalling of our import indicator of the lovel of the water in steam generators they would 
inhabitants and servants remember her well, and the company’s trade by Cardiff, as to completely disqualify him as an impartial ; leave little to bo desired. At present when there is priming it is 
books show the name Rocket; then show it struck out, and the ! judge in this matter. His partisan treatment of the Barry Dock ! difficult for tho stoker to judge of the level of the water by the

to compress into letter form. 
F’ebruary 3rd.

ELECTRIC LIGHTING IN BELFAST.

THE ROCKET.
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We believe that the authorities themselvescannot fail to attract attention, and will no doubt be 

brought before Parliament on the first opportunity. The 
nature of Mr. Anderson’s investigation, although appa­
rently complex, is in its essence simple enough. The work 
done by fired gunpowder is strictly analogous to that done 
by coal or gas, unless, indeed, it can be shown—which we 
have no reason to believe—that the action of an explosive 
is in some way unlike that of any other fuel. As 
a matter of fact, the difference between an explosion and 
the combustion of a lump of coal in a furnace is one of 
rapidity; it is a question of time. Thus, coal-dust by 
burning with lightning-like velocity produces all the 
effects of an explosion in a mine; and on the other hand, 
mixtures of air and coal gas can be burned so as either to 
produce an explosion or to give a diagram not at all 
unlike that proper to the action of high-pressure steam in 
an engine cylinder. Mr. Anderson regards any gun 
simply as a heat engine, the powder gas being the woi'king 
fluid ; and he calculates on known laws the diagram of 
energy necessary to do the work actually done when a 
gun is fired. If, for example, we take the muzzle velocity 
of a projectile weighing 250 lb. at 1500ft. per second, we
know that its energy equals
foot-pounds. If the distance traversed by the shot in the 
chase of the gun were 10ft., then an average pressure of 
878906*2 lb. must have been maintained on its base, and its 
average velocity in passing through 
have been 750ft. per second, and
passage would have been — or 0'0133 of a second. With 

75
such data available, there is no difficulty in calculating the 
number of heat units that must be converted into work. 
But besides the theoretical aspect of the question, there is 
the practical side, and it is known by direct experiment 
that the pressure in guns is greater than that required for 
the mere explosion of the shot. This is partly due to the 
friction of the projectile, and partly to the force required 
to make it spin on its axis. The pressure is obtained by 
means of crusher gauges—little discs of copper into which 
small cutting edges of definite form are forced by the 
pressure of the powder—and from the depths of the inden­
tations so produced is deduced the powder gas pressure in 
tons per square inch. Grave doubts have often been 
entertained concerning the validity of the figures thus 
obtained; and Mr. Anderson rejects them without hesita­
tion as untrustworthy. He takes very little exception, 
however, to the official statements as regards initial 
preasure in a gun, but he shows that the curve of the 
energy diagram is full, instead of being hollow, and that 
guns proportioned on diagrams of the official pattern are 
too weak in advance of the trunnions, and thence toward 
the muzzle. In this way he explains the bursting of 
the gun on board Il.M.S. Active, and two or three of the 
other cases of recent failure. We may here remark that 
although the gun of the Active was made by Messrs. Sir 
William Armstrong and Co., that firm worked to official 
instructions; were in no way responsible for the propor­
tions of the gun, and actually pointed out to the authori­
ties that the gun was deficient in strength. If our 
readers will turn to page 112 in our last impression, they 
will find copies of Mr. Anderson’s and the official diagrams 
of powder pressures, and they will see that a gun propor- 
tioned according to the former is by no means so pretty to 
look at as the official weapon. Possibly this fact had 
some influence on the designers of the gun.

It will be found, if the diagrams we give are calculated 
just as an engine diagram is, that the area of Mr. Ander­
son’s diagram is vei’y largely in excess of that of the 
official diagram; and Mr. Anderson states very plainly 
that the area of the official diagram is not sufficiently 
great to account for the mere expulsion of the shot, leaving 
every other consideration out of the question. Indeed, 
the work done on the shot does not greatly exceed 56 or 
60 per cent, of the whole work done by the powder, which 
has not only to overcome friction and inertia, but to pro­
vide for recoil and for the explosion of the gas. In the 
case of the Active’s gun, for example, we have a charge of 
17 lb. of powder, the weight of the shot being 100 lb., 
or about six times as much. The battering charge of the 
same gun is, however, 34 lb., or one third the weight of the 
shot. In the gun when fired would be produced about 30 lb. 
of gas, the remaining 4 lb. being unconsumed powder. The 
whole has, however, to be expelled at a velocity at least 
as great as that of the shot, and here accordingly we find 
that 33 per cent, of the gross power developed in the gun 
is unavoidably wasted. Of this circumstance, so far as we 
are aware, no official cognisance has hitherto been taken. 
If the crusher gauges give a diagram like the official 
diagram, then so much the worse for the gauges. We 
await with some curiosity the defence of the existing 
proportions of the guns, official or non-official, which will 
be forthcoming.

It may perhaps be said that the guns are quite strong 
enough, even if Mr. Anderson be right in his views. Asa 
matter of fact the lOin. gun has a factor of safety of about 

This is, of course, perilously minute. A gun 
with such a coefficient may, of course, last for years; but 
it may fail at any time, and this, too, with very much less 
sti’ess than it at one time bore. The effect of strains, in 
amount very nearly touching the limit of strength, is well 
known, and manifested often by somewhat curious pheno­
mena. Thus, for example, the hook of the great hydraulic 
crane at Woolwich Arsenal once broke with about ten tons 
load, having stood over thirty tons the day before; and in 
one instance a crane of considerable size actually tumbled 
down of itself when not at work, although it was considered 
perfectly safe, and had been in use a very short time before. 
We cannot for a moment think that a factor of safety of 
two is sufficient for any gun, and we trust that steps may 
be taken at once to apply what Mr. Anderson has stated in 
practice. As we have pointed out, his methods of calculation 
are simple and readily understood. But even if this were not 
the case, the Government has at its disposal plenty of men 
competent to go over the ground which Mr. Anderson has 
trodden, and ascertain whether he is or is not in any way

in error.
most skilled in such matters have little faith in the accu­
racy of the official diagram; and if this is the case it is 
simply disgraceful that it should be issued. If it can be 
shown that our guns are wrong, then a change must be 
made at once, no matter whose reputation suffers. Mr. 
Anderson has brought the heaviest charge yet urged 
against those who are responsible for the design of English 
guns; and it is noteworthy that so celebrated a firm as 
that of Elswick should have doubted the sufficiency of the 
Government design. As we have said, the matter cannot 
rest where it now is, and the sooner it is brought to a definite 
issue the better.
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NEWTON’S THIRD LAW.

Newton enunciated three propositions, which have 
come to be known as laws. These are regarded as the 
basis on which all dynamical truths are founded. The 
first of these is:—“ A body continues in a state of rest or 
of straight uniform motion until it is compelled to alter 
that state by impressed force.” The second law is:— 
“Change of motion is proportional to the impressed 
motive force, and takes place in the right line in which 
the force acts.” The third law of motion is:—“ Reaction 
is always equal and opposite action; that is, the mutual 
actions of two bodies are always equal, and take place in 
opposite directions.” It is a remarkable fact that, although 
this last-named law is flatly opposed to the teachings of 
most, if not all, authorities on dynamics, the circumstance 
is passed over in silence, and, as a rule, the law is, for all 
practical purposes, ignored. This may seem to be a 
startling assertion; it is, however, none the less true, and 
we call attention to the facts in the hope that text books may 
yet be written which will attach the importance to the third 
law, and the deductions which may be drawn from it, that 
they deserve. How necessary it is that such a change should 
be made in this branch of science teaching is demonstrated 
by the continual publication of text-books which all follow 
in the same beaten path, and reproduce error with a steady 
pertinacity worthy of a good cause. We have now lying 
before us a very well written treatise on dynamics, by 
Benjamin Williamson, M.A., F.R.S., Fellow of Trinity 
College and Professor of Natural Philosophy in the 
University of Dublin, and Francis A. Tarleton, LL.I)., 
Fellow and Tutor of Trinity College and Vice-President 
of the ltoyal Irish Academy. There can be no doubt 
that this work will maintain and increase the high repu­
tation of Trinity. In fact, the book is one which may be 
safely put into the hands of all students who are acquainted 
with the calculus. It will aid them to pass examina­
tions, and to take their places with men well trained in 
dynamical science; but, like all its predecessors, it is 
marred by the fact that Newton’s third law is, to all 
intents and purposes, opposed to much that its authors

important changes made in 
definitions of terms, and already men’s minds liegin to be 
exercised concerning the true meaning of such terms as 
Force, Potential Energy, and the like. We dare to hope 
that the day is not far distant when those who instruct 
will boldly face the consequences of Newton’s third law, 
and modify their teachings accordingly.

In order that our readers may thoroughly comprehend 
the true nature and scope of the point at issue between us 
and, let us say, Professor Williamson as the latest exponent 
of modern dynamics, it will suffice to point out that if 
Newton’s law is true without qualification, force cannot by 
any possibility produce motion. From this conclusion 
there is absolutely no escape. On the precise meaning of 
the law as interpreted by Newton, he left no one in 
doubt. We quote Professor Williamson:—“On this law 
Newton remarks as follows:—‘If any person press a 
stone with his finger, his finger is pressed by the stone. 
If a horse draw a body by means of a rope, the horse 
also is drawn—so to speak—towards the body ; for the 
iope being strained equally in both directions, draws the 
horse toward the body as well as the body towards the horse, 
and impedes the progress of one :is much as it promotes that 
of the other.’ ” A little further on we have the following 
passage:—“He—Newton—also showed that the law holds 
in the case of the attraction of bodies, as follows: Let A B 
be two mutually attracting bodies, and conceive some 
obstacle interposed by which their approach to one another 
is prevented. If the body A be acted on towards B 
by a greater force than B is acted on towards A, then 
the obstacle will be more urged by the pressure of A than 
by the pressure of B. The stronger pressure should pre­
vail, and cause the system consisting of the two bodies 
and the obstacle to move in directum towards B; and as 
the force is uniform, the motion would be accelerated ad 
infinitum, which is absurd and contrary to the first law of 
motion; for by that law, as the system is not acted on by 
any external force, it should continue in a state of rest 
or of uniform rectilinear motion.” If all this means 
anything, it is a plain statement that every force 
is balanced by reaction—that, in a word, resistance must 
always be equal to force impressed. If this be the case— 
and that it is the case is true beyond all shadow of doubt 
—how can force produce motion, or, indeed, an effect of 
any kind ? To assert that the motion of the thing moved 
constitutes part of the resistance overcome by a force, as 
some persons have done, is to ignore what takes place 
when a body from a state of rest is put into motion. 
Because it is clear that as the body while at rest resists the 
force impressed on it as much as the force impresses it, 
motion can result from the operation of the force. If this 
be so, then it is obvious that we must seek in something 
other than force for the cause of motion. The student is 
taught Newton’s third law with some care, and as soon as 
he has mastered the fact that the resistance offered by 
cart to the pull of the horse is precisely equal to the pull 
in question, he is told that this pull being a force pro­
duces motion. The antagonism between the two proposi­
tions is as glaring as though Euclid said in one place that 
the three angles of a triangle were equal to two right 
angles, and further on that they were equal to one right 
angle only. It will not do to attempt to gloss the difficulty 
over and assert that it does not exist. Not only does it

250 x 1500*J. C. (Grantham).—So far as we can see, the invention described in your 
letter is very old.

Perplexed.—Overman's “ Moulders' and Pounders' Pocket Guide." London : 
Sampson Low and Co.

Ignoramus.— We think we now understand the arrangement. It appears to 
us that you have far too much piping for the size of your boiler, and as 
the vertical head is very small and the resistance in the pipes due to bends, 
<t c., very considerable, the circulation must be languid. You ought to put 
in a larger and deeper boiler, which will in all probability cause con- 
siderable improvement.

T. G. N. (Apsley-terrace).—The statement that the action of dynamite is 
downwards was not made in The Engineer. It is not true ; its action is 
like that of all other explosives, in all directions. The notion that it acts 
downwards only, has no doubt arisen from the circumstance that if a lump 
of it be laid on a stone, <f'C., it will smash the stone. Jt cannot in such a 
case operate upwards, because it has nothing to operate upon ; but if the 
stone were placed on top of the dynamite it would be smashed.

Erratum.—Page 98, col. 3, line 22nd from top, for 75 lb. load on safety 
rcalve per square inch, read 85 lb.

or 8,789,062
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MEETINGS NEXT WEEK.
The Institution of Civil Engineers.—Friday, Feb. 13th, at 7.30 p.m.: 

Students' mooting. Paper to bo read and discussed, “The Mavbole 
Waterworks.” by Mr. Gilbert Hunter, Stud. Inst. C.E. Mr. W. Ander­
son, M.I.C.E., in the chair. Tuesday, Feb. 17th, at 8 p.m. Ordinary 
meeting. Paper to be read with a view to discussion, “ The Metropolitan 
and Metropolitan District Railways,” by Mr. B. Baker, M. Inst. C.E. 
“The City Lines and Extensions (Inner Circle Completion) of the 
Metropolitan and District Railways," by Mr. J. Wolfe Barry, M. Inst. 
C.E. Thursday, Feb. 19th, at 8 p.m. Special meeting. Second lecture 
“ On the Theory and Practice of Hydromechanics—Water Supply,” by 
Dr. William Pole, F.R.S.S., L. and E., Hon. Sec. Inst. C.E.

Kino's College, London, Engineering Society.—Tuesday, Feb. 17th, 
at 4 p.m.: Paper by Mr. Adams. “ On Aerial Navigation.”

Royal Meteorological Society.—Wednesday, Feb. 18th, at 7 p.m : 
The following papers will be read“ How to Detect the Anomalies in 
the Annual Range of Temperature,” by Dr. C. H. D. Buys Ballot, Hon. 
Mom. R. Met. Soc. “ Cloud Observing.” by Mr. D. Wilson Barker, F.R. 
Met. Soc. “A Suggestion for the Improvement of Solar Radiation Ther­
mometers,” by Mr. William F. Stanley, F.R. Met. Soc., F.G.S.

Society of Arts.—Monday, Feb. 'lGth, at 8 p.m.: Cantor Lectures. 
“The Distribution of Electricity,” by Professor George Forbes, M.A., 
F.R.S.E. lecture III.—Series mains-multiple arc series—methods 
which have been used—modifications proposed—economy of this system 
—supposed danger of high potentials—three wire system - accumulators 
used in two ways : (1) charge and discharge in series ; (2) charge in series, 
discharge separately—secondary generators—example of central station 
lighting now accomplished—the problem an engineering problem with 
all the data for calculation—conclusion. Wednesday, Feb. 18th, at 8 p.m.: 
Eleventh ordinary meeting. “ Malt-making,” by Mr. H. Stopes. Lord 
Alfred 8. Churchill will preside. Friday, Feb. 20th, at 8 p.m.: Indian 
Section. “ The Teak Forests of India and the East, and 
Imports of Teak,” by Mr. P. L. Simmonds. Colonel Michael, C.8.I., will 
preside.

our British
two to one.

DEATHS.
On the 2nd inst., in London, Richard Atkinson Peacock, C.E., 

F.G.S., formerly of Slyne Lodge, Lancaster, and St. Helier’s, Jersey, 
aged 73.

On the 2nd inst., at Bishopsteignton, 8outh Devon, Frederick Lonos- 
don, of the firm of Messrs. Hy. Bessemer and Co., Sheffield, and of 
Beigton, Derbyshire.
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THE STRENGTH OF GUNS.
We commented last week on Mr. Anderson’s lecture 

delivered before the Society of Arts on the 29th ult., in 
which he treated guns as heat engines. The result at 
which he arrived was so startling that his statements
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exist, but it is brought daily and hourly before our eyes. 
The train which carries us across the country resists the 
locomotive which hauls it with precisely ;is much effort. 
The thrust of a propeller is exactly equal to the resistance 
of the ship—no more and no less. It was once held that 
the pressure of steam on a piston must be greater than the 
resistance of the piston to being pushed, and Pam hour 
caused some sensation when he showed by a masterly 
investigation of the performance of certain locomotive 
engines that the resistance was invariably equal to the im­
pelling force of the steam. At every turn we are brought 
face to face with the truth that force cannot by itself pro­
duce motion.

Let us turn, however, to the text books, and what do 
we find? We need not go beyond the volume lying before 
us; we need not, indeed, search further than Newton’s 
own utterances. His second law quoted above runs:— 
“Change of motion is proportional to the impressed motive 
forceand he uses these words while he has taken the 
utmost pains to prove that, by the third law, action and 
reaction beilig equal and opposite, force cannot produce 
motion, or, in fact, any effect at all of any kind. Is it 
remarkable that the student, face to face with such con­
tradictions, should find himself perplexed ? Is it not obvious 
that the contradiction should be explained away by those 
who undertake to teach? Is it curious that a man who 
thinks deeply, like Tait, should refuse to accept the 
received definition of force, namely, “ that which produces 
or tends to produce motion,” and propounds a new defini­
tion of his own? There is no room for doubt, qualifica­
tion, or explanation. If the word force is to be construed 
as it always is, in the sense of a push, pull, pressure, or 
effort, then it is certain that it is incapable, standing alone, 
of producing motion ; yet that motion does take place is a 
patent fate. How, we may be asked, “ do you reconcile the 
facts with your own statements?” It forms no part of our 
purpose to give explanations of this kind here. It must 
suffice to give the student a key by which, perchance, he 
may unlock the door closed against him. Is there such a 
thing as force apart from motion?

Wo may, perhaps, be pardoned if we digress here for a 
moment to call attention to the use of the word “ attrac­
tion ” as quoted above from Newton. The great philosopher 
has been often credited with the discovery of the “ attrac­
tion ” of gravitation, yet he took very great pains to prove 
that he did not believe in action at a distance, and he no 
doubt used the word attraction as above in a conventional 
way to express an idea, not a fact. We fail to find, how­
ever, that one word of warning has been adduced by 
Professor Williamson or Dr. Tarleton to prevent the 
student from following that ignis futuus—attraction. On 
the contrary, we find the statement constantly repeated, 
that the earth “attracts” the moon. The law of attraction 
is laid down. The law of gravitation is mixed up with 
attraction in one place, while Chapter VII., on central 
forces, explicitly assumes the existence of such a force in 
nature. Now, so long as the word is employed to express 
certain phenomena, with proper reservations and ex­
planations, there can be no possible objection to 
its use; but not one syllable of warning is to be found 
in any text book with which we are acquainted; and 
Professor Williamson and Dr. Tarleton go bravely on 
talking of the effects produced by attraction, with Newton’s 
own definite statement that attraction is entirely incapable 
of producing any effect whatever in the way of motion, 
staring them in the face. So far, jis we have said, wsis 
Newton from believing that one body could act upon 
another at a distance that, writing to Bentley, he says, 
“That gravity should be innate, inherent, and essential to 
matter, so that one body may act on another at a distance, 
through a vacuum without the mediation of anything else 
by and through which their action and force may be con­
veyed from one to the other, is to me so great an absurdity 
that I believe no man who luis in philosophical matters a 
competent faculty of thinking can ever fall into it.” 
Indeed, it may be shown mathematically that if one body 
could attract another, the doctrine of the conservation of 
energy is false. Surely it ought to be worth while 
to take care that such truths are properly put before the 
student. When will a text book of dynamics, free from 
puzzles and contradictions, be published ?

supply at much less cost, and that Manchester has gone to 
enormous expense for the new works is not a matter for con­
sideration by other towns. On a catchment area of 40'30 miles, 
Mr. Crooks estimates a minimum available rainfall of 40,500,000 
gallons daily, of which, after deduction for compensation, he has 
available for supply 27,000,000 gallons per day. He proposes six 
impounding reservoirs which will store 7500 millions of gallons. 
This would be equal to the combined demand for compensation 
and supply of 180 days. He estimates the present require­
ments of a large number of the towns within the area defined at 
9,000,000 gallons per day, and that the works would cost £740,000. 
Of this sum he estimates that reservoirs, watercourses, road diver­
sion, and other works at Ashopdale will cost £326,574 ; tunnels, 
culverts, iron pipes, and works on the line of supply, £295,198 ; 
reservoir at Matley, £51,719, or a total of £673,486, and to this 
is added 10 per cent, for contingencies, parliamentary, law, and 
engineering expenses, making the above total. This includes 
purchase of land, and is equal to about £82,000 per million 
gallons daily supplied. Interest and depreciation, &c,, on this 
gives 3d. per 1000 gallons as the cost of the water.

IIIGIIGATE ARCHWAY.
Another case of suicide has been added to the long list of 

those which have been .committed from this archway, and it 
may well be asked whether there is any good reason why 
facilities should be afforded by public structures for such dis­
tressing occurrences in the midst of a crowded population. For 
it may well be remembered that an “ opportunity makes the 
man,” so also in many cases opportunities present to a frenzied 
mind lend strong inducement to the committal of the fatal 
act of suicide. Were such opportunities as much as possible 
removed, it may be believed that many unfortunate creatures 
would fail in their resolution to seek them farther afield, and 
we cannot conceive any reason why, in the case of the High- 
gate Archway as in many other instances of public buildings, 
some obstacle may not be fitted which should effectually prevent 
a temporarily insane person from clambering on to parapets with­
out in the least detracting from their appearance. We all know 
how example affects, and how “fashionable” certain localities 
become for the committal of suicidal acts. In the case of the 
Highgate Archway, it has been demonstrated by the returns 
that even one particular side of it has become far more used 
for self-destruction than the other. For a long time a similar 
mania existed for utilisation of the Monument and Duke of 
York’s Column until it was stopped by preventive railing. We 
believe that precipitation from a height is often selected by 
intending suicides because of the belief that sense is destroyed 
before a fall of many feet is accomplished, and the less facilities 
there are for it the longer may an unbalanced mind have time 
for reflection. It seems, therefore, desirable that in the case of 
the Highgate Archway and many other buildings in the metro 
polis and other large towns some such plan as we have recom­
mended should be adopted.

England. Mr. Bingham is an earnest Fair-trader, and regards 
the wages question as the battle ground on which Fair-trade as 
against “ what people were pleased to call Free-trade” would 
have to be dealt with. Another representative employer, Mr. 
Emerson Bainbridge, of the Nunnery Collieries, while equally 
opposed to the reduction of wages, points out that the working 
classes are now in a better position than they have been 
for a long time. In consequence of the supply of food 
exceeding the demand, they had been enabled to live 
during the past few years in a way that was equal to 10 per 
cent, on their wages. He regarded the development of railways 
in India as of great importance, believing that enterprise of this 
kind would tend to give that increased demand which was 
required. Even Mr. Bainbridge, however, held that if good 
articles were to be made cheaply they must have some altera­
tions in the workmen’s wages, and this in the interest of work­
men as well as any other class, for unless there was a change 
some of their manufactures would not survive, and then their 
men would be thrown idle. These significant statements by 
prominent Sheffield manufacturers have attracted the atten­
tion of the Sheffield Labour Association, the leading spirits 
of which have waxed 
months do not see a stiff struggle on this great ques­
tion, appearances deceive the thoughtful. In the coal­
field, with its tens of thousands of workmen, there is certain 
to be a serious conflict. At Barnsley and other places the 
miners’ agents are .warning the men that the employers will 
demand a return of the 10 per cent, conceded in the autumn of 
1883. If the coalowners really mean what the Union officials 
say, there will be one of the myst gigantic fights ever seen in that 
cock-pit of British industry—the Yorkshire coal-field, 
owners have thoroughly re-organised themselves into a powerful 
association with no lack of funds, and the colliers have also 
become more firmly banded together. Their leaders are bent 
on going to Parliament as labour representatives, and they could 
scarcely command success in that direction if they did less to 
deserve it than urge the miners to resist. The wisdom of resist­
ance from an economic point of view is another matter.

A SOUDAN RAILWAY.
When the history of our operations in Egypt comes to be 

written, it will be found that they stand out distinct and well 
defined as being above and beyond all past operations, military or 
political, lacking in foresight. No one concerned appears ever 
to have looked ahead. For all in power the future apparently 
did not exist; and even when the right thing has been done it 
has always been done at the wrong time—too late, never by 
any chance too soon. If a little foresight had been employed 
hundreds of lives would have been saved, Gordon would have 
been rescued, and the costly and difficult advance by theNile need 
never have taken place. The one tiling wanted was a railway 
from the sea coast; but the cost, we assume, was suffered to 
stand in the way. Yet the construction of this railway would 
have cost the British taxpayer nothing. A syndicate was formed 
more than a year ago under the auspices of Stafford House to 
make a railway. The Egyptian Government undertook to 
guarantee 4 per cent, on the capital. The money was ready, the 
contractors were selected, anil everything was provided when 
the wise men of Downing-street interfered and stopped all 
further progress. Our readers know how much money 
has since been expended, which is all absolutely wasted. 
The railway would have represented a saving of millions 
even if it had never been used for other than military 
purposes. It is too late now to hope to realise anything 
like similar advantages. Yet it is worth while considering 
whether a light railway ought not to be pushed on with at once. 
Such a road could probably bo laid at the rate of 15 or 20 miles a 
day. No one can foresee the end of the struggle in which we are 
engaged. We fear that the same dilatory, half-hearted mode of 
conducting operations, which has obtained from the first, still 
continues, lied tape rules supreme. Up to Wednesday no 
orders had been given out for water-obtaining appliances for the 
desert, although some inquiries had been made. No one seems 
to be in a hurry. We suppose that long after the necessity for 
them has passed away, wells will be sunk, pipes laid, and pumping 
machinery at work. Once more those in authority have over­
looked the fact that the engineer is the principal factor in modern 
warlike operations.

wrath thereat. If the summervery
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OUR FALLING TRADE.
Month by month our foreign trade falls away, till the deolino 

is something alarming. Before us are the Board of Trade 
returns of exports and imports for the opening month of 1885, 
and the tale is still the same. For the last three years the 
January returns of exports exhibit a steady decrease— 
£20,608,659 in 1883,£19,352,541 inl884,and£18,109,525inl885. 
The imports in these periods have run from £35,736,846 in 1883 
to £35,645,221 in 1884, and £36,049,005 in 1885. That is to 
say, the exports during January last were £1,243,016 less than 
they were in January, 1884, and £2,499,134 less than those of 
January, 1883. Articles of food and drink have decreased 
£62,533 ; raw material, £108,412; metals and articles manufac­
tured therefrom, except machinery, £780,073 ; machinery and 
mill work, £254,566. Cotton and worsted goods have been largely 
shipped during the month, and this gives the textile industries 
the honour of showing an increase—the only bit of silver lining 
to the sable clouds. There is a net increase, as compared with 
January, 1884, of £403,784 on the import side, chiefly owing 
to greater quantities of raw materials being imported for what 
are known as soft goods—textile trades. Of raw materials for 
various industries there has been a decreased importation during 
the month*of £182,228. This January return is a distinct dis­
appointment. It was generally believed that the result of the 
first month’s industrial operations would show that the foreign 
market had at last revived ; but an examination of the tabulated 
statements issued by the Board of Trade fails to reveal one 
gleam of comfort to lighten up the gloomy statistics. Figures, 
it is said, can be made to prove anything. It would be hard 
work for any man to prove from these figures that our foreign 
markets afford any symptoms of the long-expected revival.

THE WEST1NGHOUSE BRAKE.
At the recent half-yearly meeting of the London, Brighton, 

and South Coast Railway, Mr. Laing, the chairman, spok 
follows in reply to an inquiry on the subject:—“ As to the 
Westinghouse brake, he was glad of an opportunity of saying 
that his experience of it was that it was entirely satisfactory. 
Originally brought out in that country of inventions, the United 
States, it had, after trials with various competitors, by a sort of 
Darwinian principle of the survival of the fittest, superseded all 
other brakes, and come into general use. That was a strong 
presumption in its favour which led to its being tried on the 
Brighton line. There it had been tried in various ways, with 
results perfectly satisfactory to their excellent general manager, 
engine-drivers, and guards, whose lives depended very often on 
its efficiency. It had saved the life of one of their platelayers, 
who had got his foot jammed between the guard rail and a 
point, and stood helpless, by stopping an express train within 
2ft of him; and he was perfectly satisfied no other brake would 
have prevented him being killed.” 1

TRADERS AND THE RAILWAY BILLS.

The ironmasters and the rest are moving in a spirited fashion 
in opposition to the Bills of the railway companies which seek 
to augment certain of the maximum rates, to bring about a re­
classification of goods, and to authorise terminal charges. The 
conference in Birmingham, on Thursday last week, of repre­
sentatives of Chambers of Commerce and Agriculture, and other 
organisations of traders, was conclusive that the Midlands will 
resolutely oppose the railway companies both in Committee and 
in the House upon the second reading. Following the example 
of Worcester, the Town Council of Wolverhampton, on Monday 
last, petitioned against the Bills, and appointed a committee in 
that interest. Ironmasters adduced grave and weighty 
why, in the behalf of the prosperity of the trade of South Stafford­
shire, these steps should be taken. The influential traders of 
South Wales rallied round Sir Hussey Vivian, M.P., at the public 
meeting over which he presided at Cardiff on Saturday, and 
passed the needed resolutions, organising opposition and raising 
funds. On the same day equal determination was evinced at a 
representative meeting of tenant farmers from all parts of East 
Kent, held in the Guildhall of Canterbury. Of no less signi­
ficance than the Birmingham conference was the conference held 
on Tuesday in the Manchester Town Hall. It had been 
veiled by the Mayor at the request of the City Council, and 
constituted of representatives of municipal corporations in 
Lancashire and Cheshire. It represented an aggregate popula­
tion of 1,681,000. The action of the railway companies, it 
determined, should be restricted in the interest of the two 
counties. Mr. Jacob Bright, M.P., at the Manchester, like Sir 
E. Lechmere, M.P., at the Birmingham, conference, was out­
spoken in his condemnation of the Bills, and in his expressed 
determination to oppose their passage through Parliament. The 
contest promises to be one of the sharpest of its class that has 
ever yet come offi

o as
WAGES OF BRITISH WORKMEN.

The signs of the times seem to point to a reduction of wages 
in England, at the very period, curiously enough, when the 
industrial classes are increasing in power. In the Yorkshire 
districts these indications have recently been emphasised and 
accentuated by the declarations of representative manufacturers 
and merchants. At the Sheffield Chamber of Commerce meet­
ing the question was brought up by the president’s remark 
that Mr. Gillen, of the Local Government Board, had asked the 
Chamber to give statistics of the average rate of wages paid by 
the manufacturers of that town. This request was not consi­
dered one to concede, and the president thought the Council 
had acted wisely in refusing to comply with it. Mr. George 
Barnsley, the ex-Master Cutler, and a large employer of labour, 
urged that the better plan to meet foreign competition was by 
taking away from the working men “that intoxication which they 
get in the time of good trade and high wages, and which had 
rather spoilt them.” Mr. Barnsley holds that the time has come 
when manufacturers and workmen should fight the battle of 
trade in a business-like way, contending “ that our present fiscal 
arrangements had resulted in decreasing the cost of many things 
required by working men, and this decrease in price should be 
used as a reason for a reduction in wages, so that manufacturers 
might be able to compete successfully with foreign makers.” 
Alderman Brooksbank, one of Sheffield’s most clear-headed 
manufacturers, believes that the great question this country has 
to contend with is the price of labour, which was much dearer 
than on the Continent, and when the struggle came the price 
of labour would have to
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LITERATURE.
The Stability of Ships. By SirE. J. Reed. Charles Griffin and 

Co., London.
The chief value of this book will be found in the exten­

sive compilation it contains of papers, memoirs, and other 
writings on the stability of ships and floating bodies. A 
very large amount of time and labour must have been 
bestowed upon the collection, condensation, and annotation 
of the scattered literature of stability, so that readers will 
be enabled to trace the gradual growth of investigation and 
knowledge, even if they are unable to consult the original 
authorities. Beginning with Bouguer’s investigations, 
published nearly a century and a-half ago, the resume of 
the earlier works notices in succession the methods of 
Daniel Bernoulli, Don Juan d’Ulloa, Euler, Romrae, and 
Chapman, and includes a summary of Dupin’s classic 
niemoir 9B. the geneval principle?. qf stability, In other

1884.

WATER SUPPLY IN LANCASHIRE.
A scheme for the water supply of the towns of South-east 

Lancashire within an area bounded by Wigan, Pemberton, and 
St Helen’s on the west; Hayfield, Glossop, Stalybridge in the 
east; Tottiugton, Bury, and Castleton on the north; St Helen's, 
Warrington, Altringham, and Whalley Bridge on the south, has 
been formulated by Mr. H. T. Crooks, A.M.I.C.E., who has pub­
lished a pamphlet upon the subject. A considerable number of 
the towns included in this are on the line of supply, and have 
power to demand water from the Manchester Thirluiere Supply 
Works; but Mr. Crooks urges that the combination of a number
of the towns within the area defined woqld provide for all a good

go down. They could not give
English workmen for four and a-half days’ labour the -------
wages that workmen on the Continent received for six

same

days’ labour. This was the secret of a great deal of the com­
petition that was going on. England must produce cheaper, 
and she could not do it without an alteration in the price of 
labour. The Master-Cutler—Mr. J. E. Bingham—is strongly 
opposed to any lowering of wages, which, ho believes, will 
be granted until After All inquiry jnfq the fiscal policy of

never



Feb. 13, 1885. THE ENGINEER 131
portions of the book, Atwood’s investigations of statical was scanty indeed respecting the actual stability of mer- 
stability are described at length; and the useful work chant ships, either laden or light; and it is but just to 
which Moseley did in connection with dynamical stability recognise the valuable assistance to the movement which 
is virtually reproduced. The more modern English treat- has been given by the officers of Lloyd’s Register of 
ment of stability is illustrated chiefly by means of numerous Shipping. The close connection between the conditions of 
extracts or abridgments from the “ Transactions ” of the stability and the load-line of a ship has often been over- 
institution of Naval Architects, which now cover a quarter looked in empirical rules for freeboard, but it is really of 
of a century ; and not the least interesting portions of the essence of the question in those classes of ships where 
the book are those which contain full accounts—nearly in deep loading is possibly dangerous.
the original forms—-of the work done by French naval Another 'section of the book deals with the stability of 
architects in recent years. warships, but this does not strike one as being nearly so

Tins compilation lias been brought up to date, not a few satisfactory or complete as most of the sections in which 
of the papers mentioned having actually been published actual, data are given, although it contains a good deal of 
while the book was passing through the press. As a information. Very great prominence is given to the work 
result, the arrangement of the book has suffered somewhat of M. Reech and other French naval architects. This 
from the late introduction of certain sections, but the portion of the book will be read, as was said above, with 
disturbance of symmetry is not likely to cause complaint, interest by many of their English fellow-workers. It 
and it is really unimportant. From the nature of the case, contains details not previously published in this country, 
as well as on account of the great mass of material dealt although not unknown to all English naval architects. So 
with, and the endeavour to do justice to the^ claims of far as the methods of calculation are concerned, it may be 
individual writers, the balance and proportion obtainable stated that we can bear comparison with anything that has 
in a formal treatise are scarcely to.be anticipated. been done in France; and so far as the actual application

By comparison with the portions of the book drawn, of those methods in practice is concerned, we are now at 
with all due acknowledgment, from other sources, the least as advanced as,'if not ahead of, the practice across 
amount of original work is necessarily small. At the hist the Channel. One thing must never be forgotten: The 
session of the Institution of Naval Architects, Dr. Woolley French Genie Maritime^ a corps of long standing, and 
—to whom this book is appropriately dedicated—remarked has had the advantage of the continued existence of a 
that the principles of stability had long been definitely School of Naval Architecture, presided over by gentlemen 
settled, only new applications of those principles being of great ability and intimate acquaintance with the theory 
possible; and it may be added that the great attention and practice of shipbuilding. Here in England, on the 
given lately to this department of naval architecture contrary, the scientific training of naval architects was 
makes it difficult to strike out in directions which are fitful and non-continuous until twenty years ago. We 
untrodden. may now hope that conditions as favourable to the study

of the science of the profession as those which hold in 
France are permanently established, and we cannot but 
reap the benefit in years to come, particularly in the mer­
cantile marine.

One of the portions of the book which is least satisfac­
tory is that which deals with the rolling of ships with sail 
set, and their stability among waves. Sir Edward Reed 
evidently realised this, and explains why he has not 
attempted to do more; but there are obvious objections to 
some of the methods placed on record, and their practical 
utility may be doubted.

The Ixiok has been produced in excellent style, is well 
illustrated, and has a number of useful tables. It will, no 
doubt, secure a large circulation, and cannot fail to be a 
benefit to the shipbuilding profession by its diffusion of 
the valuable information which has been brought together 
from so many sources within its pages.

had tried to unloose the phosphorus that clung so tenaciously 
to the metal in which it was least wanted, are sufficiently well 
known. It was, indeed, a problem in the highest degree worth 
one’s while to endeavour to solve. To make available for the 
manufacture of steel the fifteen million tons of iron ore raised 
in this country alone, that were then worthless for that purpose 
was perhaps one of the most promising achievements that an 
inventor ever essayed. But the matter was not one that con­
cerned this country only. It was equally—nay, even more—• 
important to Germany and some other countries; and it has 
been proved by the result that other countries were even more 
disposed than our own to seize the relief which it afforded from 
dependence on foreign and admittedly short-lived supplies of 
raw material. Thomas worked at his task with a will; 
but he worked under many discouragements. He was, 
to begin with, obscure and unknown. The arch-enemy 
against whom his efforts were directed had, moreover, been 
attacked by, and had more or less completely vanquished, many 
“ men of light and leading,” who had sought to overcome its 
vitiating effects. Indeed, it is not too much to say that from 
the time when Bessemer invented the process that bears his 
name in 1856, until Thomas announced his discovery of the 
basic process in 1878, the history of the metallurgy of iron was 
largely a record of struggles to get rid of phosphorus, by some 
cheap and readily practicable .means that would render the ores 
of iron in which it exceeded one-tenth of a per cent, available for 
producing that which all the world was beginning to demand in 
increasing quantities—cheap and good steel. The combat 
raged in every European country, and in America as well. 
Guest and Evans, Knowles, Heaton, Hargreaves, Siemens, Bell, 
and Bessemer entered the lists in this country. Drown, Holley, 
and others made the cause their own in the United States. 
Krupp, Dallen, Helmholtz, Engelhart, &c., worked on its 
behalf in Germany. Troost, Fleury, Ponsard, Griiner, and a 
host of others made cause against the common enemy in France. 
But phosphorus still retained possession of the field. Siemens, 
indeed, by the use of bauxite, secured the removal of a consider­
able proportion of the phosphorus, at the Fourchambault 
Works, in France, so far back as 186:5 ; but it was found that 
the lining, although crushed and rammed into the furnace, 
much as the basic or lime lining now is in some works, 
would not stand the intense heat of the furnace, and the 
experiments were abandoned. Mr. Henderson attained in 
the United States a certain amount of success with 
illminite. Mr. I. Lowthian Bell, using a lining of oxide of 
iron at a low temperature, so as to secure complete admixture of 
that fluid with molten pig iron, and employing something like 
30 per cent, of the weight of oxide, succeeded in reducing 
the phosphorus in the pig from l‘G per cent, to '094 per 
cent, on an average of five trials ; but although this was a 
highly interesting and even important scientific achievement, it 
was generally regarded as of comparatively little practical value, 
on account of the cost of the quantity of rich oxide proposed to 
be employed. About the same time that Mr. Bell was experi­
menting with his process, Krupp, of Essen, brought forward a 
means of ridding iron of phosphorus by washing it with oxide 
of manganese in a fluid state, whereby a large percentage of 
the phosphorus was carried into the slag. This process also 
gave some very good results so far as the removal of the phos­
phorus was concerned, but there were practical objections to its 
adoption on a large scale. The Ranks' revolving furnaces 
assisted the removal of a small part of the vitiating element in 
the process of puddling, but that system also failed to afford 
the required solution. Bichromate of potash was recommended 
and actually tried by some, but with much the same results.
A method of re-pouring the steel in the Bessemer process from 
one converter to another was strongly recommended by M. 
Harmet, of Denain, as likely to furnish the desired results, but 
in this case also the relief was not forthcoming in the manner 
prescribed. The use of alumina in the form of a phosphate was 
tried at Montalaire, a mixture of powdered bnuxite, lime, and 
oxide of iron and manganese being heated strongly until they 
formed a cohesive lining of the kind described ; but even this, 
perhaps the most promising of all exj>criments of the kind, was 
“ not in it” when the basic process, so-called, came to the front; 
and so of many other experiments and processes which we 
cannot stay to dwell on here.

From all that has been stated, it is obvious that if Mr. Thomas 
entered upon his career of investigation with much to discourage 
him, he had also not a few valuable data to lead him towards 
his goal. He knew, or he had easy means of ascertaining, what 
had been done by previous investigation in the same direction, 
and what substances were and what were not likely to help him 
towards the er.d he had set himself to achieve. His knowledge 
of chemistry, laboriously’ acquired during his intervals of leisure, 
and his patient and plodding habits of thought and action 
supplied the rest. Nay, more, he was not without the means of 
knowing what particular properties were necessary in the 
mineral required to serve his purpose, for Dr. Siemens had 
stated to the Iron and Steel Institute as, far back as 1873, that 
by the use of a bauxite lining in his rotary furnace he had 
succeeded in reducing the 1*2 }>er cent, of phosphorus contained 
in the original Cleveland pig to ‘176 per cent., thus clearly prov­
ing the tendency’ of the mineral in question. But no one at 
that time dreamt that a lime lining could be found to stand the 
heat of the Bessemer process even if it could be made suffi­
ciently binding to be used at all; and Dr. Siemens has himself 
put it on record that “ the reason why he did not persex ere 
with the basic lining was that although for a few charges it 
seemed to stand exceedingly well, yet the slag containing silica 
and oxide of iron acted upon it more rapidly than was desirable, 
and it was subject, moreover, to the inconvenience that, unlike 
a silica lining, it could not be repaired.”

Aided by his friend and cousin, Mr. I\ C. Gilchrist, at that 
time a metallurgical chemist in South Wales, Mr. Thomas 
commenced his experiments, designed to eliminate phosphorus 
in the Bessemer converter, in 1875. The results were highly 
encouraging, though “not entirely conclusive as to commerciallv 
complete purification being possible,” owing to the imperfect 
character of the appliances at command. Two years later, 
with a lining composed of limestone and silicate of soda, much 
better results were arrived at, and with these results before 
him, Mr. Martin, of Blaenavon, was induced to put up appa­
ratus to carry the experiments further, with results that 
now matters of history.

Having demonstrated the practicability of getting rid of the 
enemy that had more or less baffled the iugenuity and 
resources of all the rest of the world up to that time, Mr. 
Thomas, in 1878, communicated his discovery to the Iron and 
Steel Institute in a paj>er, wherein he stated that “ It is on the 
production of a basic earthy’ slag, by the addition of large quan­
tities of calcareous bases, and without excessive waste of lining 
and metal, and the construction of a durable basic lining that 

venture to think the economic solution of the phosj horus 
problem depends.”

The principle thus stated has since been found to be incapable 
of rn°re exact definition, Put to, see how the problem was to be

Sir Edward Reed in the introduction states the reasons 
which led him to undertake the book now completed, and 
his explanation will bear quotation. He says:—“In the 
first place, no general work on the stability of ships exists
.............in our language, although several authors have
treated the subject satisfactorily as parts of more compre­
hensive works. Tn the next jdace, both the science and 
practice of the subject have recently undergone great 
developments at home and abroad, the results being 
scattered over many and various publications; and it was 
undoubtedly desirable to bring them together, and place 
them in due relation to each other. Again, during the 
present, as during the last century, French investigators 
have taken a leading part in the extension of this branch 
of the science, and it is essential to the sound education of 
English naval architects and others that the results of 
their labours should be brought within easy reach. 
Finally, the number of persons who are now required by 
their professional avocations in connection with ships to 
obtain some knowledge of the doctrines of stability is so 
great that this work may fairly be taken as a response, 
and a somewhat tardy response, to a demand which has 
long been felt for collected information on the subject, 
and which during the last year has become widespread 
and urgent.” This programme has been fulfilled, with 
the result that the book contains a fairly complete collec­
tion of nearly all the best treatments of the various depart­
ments into which the subject of stability has been divided.

It has already been stated that the book cannot be 
regarded as a formal treatise, either in its method 
or its arrangement. Certain portions of the earlier 
chapters are written in a popular style, and are designed 
for the benefit of non-mathematical readers, who may 
desire to gain some acquaintance with the principles of 
statical stability. After a careful perusal of these chapters 
it seems questionable whether the volume will do much 
towards spreading a general notion of these principles, 
either among shipowners or shipmasters; but we trust we 
may be mistaken in this opinion, for an increase of know­
ledge is much to be desired amongst those classes. The 
book has a far better chance of proving useful to persons 
possessing a good mathematical training, who desire to 
follow out the details of work done by various investigators, 
and who will be spared much labour and research in musty 
volumes, some of which are already rare. Another very 
useful portion of the volume is that devoted to descrip­
tions of various methods of making stability calculations. 
Tt is true that in some places compression might well have 
been exercised, and in others more details would have 
been welcome to those seeking guidance. In fact, there 
still remains an

SIDNEY GILCHRIST THOMAS.
In one of his best essays, Gladstone remarks that “the con­

temporary mind may in rare cases be taken by storm, but 
posterity never. The tribunal of the present is accessible to 
influence ; that of the future is incorrupt.” By some such 
standard as this is it necessary to judge of the life’s work of 
Sidney Gilchrist Thomas. To that gentleman, and those who 
were with him the means of bringing to its present stage of 
development and perfection the basic Bessemer process of 
making steel, posterity is under much greater obligations than 
it is now possible adequately to estimate. For it is obvious to 
all who are acquainted with even the rudiments of the subject, 
that had that process not been brought within the range of 
practical metallurgy—or, failing that, some other process capable 
of answering the purposes which it has so effectually served— 
not only this country, but every other, would have been within 
measurable distance of the serious depletion, if not the utter 
extinction of the available means of producing steel. In other 
words, the ores of iron available for that purpose under the 
Bessemer and every other steel-making process previoustothatnow 
known as the basic, were strictly limited in amount. In this 
country the only districts supplying such ores in any quantity 
are those of West Cumberland and North-West Lancashire, 
which, however, have never in any one year furnished more 
than 3,000,000 tons of such ore, as compared with a total output 
of 18,000,000 tons of iron ore of all kinds raised in the country 
as a whole. The coincidence of this fact with a very great 
extension of the Bessemer and Siemens processes of steel making, 
compelled our manufacturers to resort to foreign countries for 
the necessary supplies of suitable ores in aid of the limited 
supplies found at home. It was the same with France, Belgium, 
and Germany; and the remarkable growth of the mining indus­
tries of Bilbao, Elba, and Algiers has been the result. But the 
demand for the ores which these localities were capable of 
furnishing, has proceeded at such a rate that none of them is 
now believed to be capable of maintaining the present rate of 
supply for a much longer period ; and both in Algiers and in 
Elba the absolute depletion of the known supplies of ore is 
looked upon as a very proximate event. Unless, therefore, some 
other deposits of iron ore equally suitable for the manufacture 
of steel, and capable of being delivered at our steel works at an 
approximately low cost, had been discovered and worked, the 
expansion of the Bessemer steel trade in this country would, in 
the course of no very remote period, have become seriously 
hampered, if not entirely checked; whereas the introduction of

opening for a good handbook of ship calcu­
lations, and we trust the want will soon be met. Most 
probably Sir Edward Reed was largely influenced by the 
desire to do full justice to the authors of any and every 
method, and so accepted some amount of repetition in 
order to avoid any charge of unfairness, in not a few cases 
giving almost verbatim extracts from original papers.
While the principles of stability are fixed and unalterable, 
the methods of calculation are endless, and everyday some 
new device for saving labour or increasing accuracy is 
being put into practice in the drawing-offices of our ship­
yards. Amsler’s integrator is being more and more exten­
sively employed, and to fully utilise it requires a calculator 
who has a good knowledge of mathematics. But once a 
method of using it has been laid down by a competent man, the basic process—whereby all descriptions of ore are more or 
then unskilled labour becomes available for calculations less suited, and almost equally well suited, to that manufacture

has indefinitely’ extended the possibilities of its future growth.
Regarded from this point of view—which is the only true and 

just—one it is impossible to exaggerate the value of the services 
rendered to the country’ at large by the discovery and develop­
ment of the basic process; and the death of one who took the 
foremost part in that development is, therefore, an event of 
concern to the metallurgic world at large. There may be dif­
ferences of opinion as to the exact degree of merit assignable to 
each of those who have from first to last, in one capacity or 
another, contributed to the high estimation in which the pro­
cess now stands, and the remarkable practical success which it 
has achieved; but none probably will be found to dispute that 
the task and the credit of demonstrating its practicability 
belongs in the highest degree to Sidney Gilchrist Thomas.

The career of that gentleman, although it seemed, from his 
studious nature and his scientific attainments, to give much 
promise for the future, was yet, so far as it went, mainly a 
record of the progress of the process with which his name was 
identified. The circumstances that led Mr. Thomas to seek to 
P«t the Gordj^n knot yvl'icl] lmd baffled up to h\s tiffi? whp

of great extent and intricacy. A capital account of this 
remarkable instrument is given in the volume under 

iew, being based upon a paper by a son of the inventor. 
It was first exhibited and described at the Institution of 
Naval Architects about four or five years ago, and has 
since been much improved. Its value in calculations of 
all kinds, and more especially in calculations of stability, 
was at once appreciated by competent authorities. 
Enlarged experience has only raised the estimate of its 
value amongst naval architects.

Sir Edward Reed naturally devotes considerable atten­
tion to the conditions of stability in merchant ships—a 
matter in which great and growing interest has been taken 
by shipbuilders and shipowners in recent veal’s. It is 
•astonishing to note the change which has taken place in 
general practice, and the enormous amount of valuable 
experimental and calculated data which is being accumu­
lated, Onlvseycn op eight years ago esqct information
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ABERGAVENNY SEWERAGE WORKS—FOOT AND MAIN SEWER BRIDGE OVER THE RIVER USK.
(For description see page 134
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in the winter of 1881 told very severely upon his health, which 
gave way to such an extent that in 1882 his medical advisers 
strongly advised a voyage to Australia as the only chance of re­
covery open to him. That journey was made in due course, Mr. 
Thomas going by India and returning by the United States, 
where he was received with the most flattering attention. But

~ 53 ~
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attacked and ultimately solved was not altogether to solve it, fully as if it had been in operation for as many generations as it 
albeit far advanced on the way to such an achievement. The has been years, 
best form of lining, the most convenient and practical method 
of preparing it, the amount and manner of the basic additions j Thomas himself took in opening up the difficult and often thorny 
to be made during the Bessemer blow, the description of pig ; path whereby his process was conducted to ultimate apprecia- 
iron most suitable for the process, the mechanical structure | tion and success. The first steps in such a course are

It needs not that much should be said of the part that Mr.
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ABERGAVENNYZSEWERAQE WORK8—ABUTMENTS OF FOOT AND MAIN SEWER BRIDGE

invariably beset by worry, anxiety, and trouble. Mr. Thomas’s 
case did not furnish any exception to this rule, even though he 
had the strong moral and material support of such a firm as 
that of Bolckow, Vaughan, and Co. His life for several years 
was one of unremitting toil and anxiety. What with negotia­
tions for the use of his process; assisting in its initial applica­
tion at different works; aiding in the overcoming of the many 
difficulties already alluded to, as attending its first steps; and 
keeping its merits and its progress generally before the public, 
he had more to do than his delicate frame could well stand, and 
several journeys that he had occasion to make on the Continent

the effect of the journey was only very temporary. In crossing 
the Atlantic bad weather was encountered, and much of the 
good that was received in the early part of the voyage was thus 
undone. A sojourn in Algeria failed to bring about the neces­
sary amount of recuperation, and in the course of last autumn 
Mr. Thomas, with his mother and sister—who had attended 
him in Algiers—travelled to Paris in the hope of getting some 
more effectual medical treatment. The hope was at first likely 
to be realised. A course of hygiene was prescribed, in which the 
patient himself had full faith; and to the very last he never 
regarded his case as being half so serious as it really was, until

best adapted for the converting vessel, the diminution of loss 
from excessive boiling, and the amount of excess of earthy base 
required in the slag, are but a few of the problems that still 
mained to be worked out, and Mr. Thomas himself was always the 
first to acknowledge that but for the kind co-operation of others 
—and especially of Mr. Windsor llichards, of Messrs. Bolckow, 
Vaughan, and Co.—these still undetermined conditions of 
success might long have remained indeterminate. As it is, the 
mechanical difficulties which were so serious a drawback at the 
outset have all been overcome, and the basic Bessemer process 
is now as well understood and worked as regularly and success-

re-
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on the opposite side of the river, “ in such a manner as to admit ! proper, and to dredge or deepen the bed of the river, and other- 
of the passage at all times of the tide of vessels navigating the wise interfere with the stream. The usual powers are taken for 
river.” The preamble boldly declares that this work “ would be stopping up streets, purchasing premises, and so on; and 
attended with great local and public advantage,” but unfor- stringent conditions are inserted with regard to the action and 
tunately for promoters an cx parte assertion will not carry a responsibility of the promoters in respect to underpinning and 
Bill through. The proposed capital is £750,000, and the scheme, strengthening houses and other buildings. It is stipulated, among 
set out in 59 clauses, is as follows, in general terms The exe- other things, that the Corporation shall not necessarily be obliged 
cution thereof to be entrusted to the Corporation. Taking to take over the whole of a building because they require a cellar 
the two points named for the extremities of the bridge, or portion of the building. Several clauses are devoted to such 
it is proposed, by Clause 11, that the bridge shall be considerations as the protection of sewers in the City and in the 
constructed with the number of arches or spans, and with the metropolis, interference with gas and water mains, purchase of 
headway at the centre of each arch or span described on the lands, sale of surplus land, displacement of workpeople, main-
deposited section, and in such manner that one arch or span tenance and repair of the bridge, raising of money, rights and
may from time to time be opened so as to admit at all times of powers of the Conservators, and so on. With regard to the 
the tide of the passage of vessels navigating the said river, and matter of displacing people, it is provided—by Clause 33—that 
for such purpose the Corporation shall cause provision to be —“ (1) The Corporation shall not under the powers of this Act 
made so that one arch or span of the bridge may be opened so purchase or acquire in any parish twenty or more houses
as to afford a clear width of 200ft, measured at the level of the occupied either wholly or partially by persons belonging to the
roadway of the bridge, or such less width as may be approved by labouring class as tenants or lodgers unless and until—(o) They 
the Conservators, and for the machinery necessary to open and shall have obtained the approval of the Secretary of State for 
close the same from time to time and for the proper and the Home Department to a scheme for providing new dwellings 
effectual working of such machinery. f°r the persons residing in such houses or for such number or

The next clause provides against any but a very slight devia- proportion of such persons as the said Secretary of State shall 
tion from the levels defined in the plans, except with the con- after inquiry deem necessary, having regard to the number of 
sent of the Conservators; and Clause 13 gives power to make persons residing in the houses liable to be taken, and working 
such subsidiary works in respect to streets as may be necessary, within one mile therefrom, and to the amount of vacant suitable 
reasonable compensation being insured to people who may accommodation in the immediate neighbourhood of the houses 
suffer. The 15th clause empowers the Corporation to make liable to be taken or to the place of employment of such persons 
such teuq>orary carriage ways and footways as they may deem and to all the other circumstances of the case; and (ft) they

6'10 \ y

the “ silver cord ” was finally loosened. Mr. Thomas died on 
the 1st of February, and was buried on the following Tuesday 
in the quiet little cemetery at Passy, close to the place where 
he spent the last few months of his short but not uneventful 
life. He died in the thirty-fifth year of his age, having been 
born in London in 1850.

The basic process has now been fully established in England, 
France, Germany, Austria, Russia, and Belgium. In 1884 no 
less than eight and a-half million tons of steel were made under 
the patents of Messrs. Thomas and Gilchrist, of which nearly 
150,000 tons were made in this country. It was hoped and 
believed by Mr. Thomas that the production of basic steel this 
year would be over a million tons, which is more than the whole 
quantity of steel annually made in the world thirty years ago. 
In recognition of his services to metallurgical science, Mr. 
Thomas received several honours, including the Bessemer gold 
medal of the Iron and Steel Institute; but others were withheld 
from him, which posterity may fairly be expected to accord.

THE TOWER BRIDGE SCHEME.
As we have mentioned on a former occasion, two of the three 

Bills put forward this year for the construction of a bridge or 
bridges across the Thames have already collapsed ; not, of course, 
on their merits, but through the failure of certain initial for­
malities. The survivor, which promises at least to make a fight 
for success in committee, is the Corporation of London Tower 
Bridge Bill, having for its object the erection of a bridge from 
a point just to the west of Irongate Stairs to Hartley’s Wharf

133THE ENGINEER.Feb. 13, 1885.

ABERGAVENNY SEWERAGE WORKS-DETAILS OF FOOT BRIDGE.
(For description see page 134.)
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THE ENGINEER Feb. 13, 1885.
drical masses of masonry are as. completely monolithic as can 
be attained or desired. In each cylindrical pier there are 
forty-eight steel bolts, 2jin. in diameter and 24ft. long, to 
hold down the bed-plates and superstructure of the main spans.”

shal have given security to the satisfaction of the said Secretary 
of State for the carrying out of the scheme. If the Corporation 
acquire or appropriate houses in contravention of the foregoing 
provisions of this section they shall be liable to a penalty not 
exceeding £100, to be recovered summarily at the suit of the 
said Secretary of State and not otherwise.”

All these provisions are, of course, of the ordinary kind, 
interesting only to the parties directly concerned ; but the 
bridge itself will be of more general interest. The architect is 
Mr. Horace Jones ; Mr. John Wolfe Barry is the engineer. 
These gentlemen propose that the bridge shall be of the bascule 
order, and if one may judge from the plans it will be a hand­
some structure if carried out. The total length is to be 8.80ft., 
with a width of 50ft. between the parapets. There will be two 
piers, the distance between them being 200ft.; each pier is to 
be surmounted by a tower, and it is intended that there shall 
be a waterway of 800ft. at high tide. The necessity for new 
means of crossing the river below London Bridge being 
admitted, the great point of difficulty is as to the navigation, 
vessels of the largest 
access to a point higher up than Irongate Stairs. The 
obvious plan, of course, is to have an opening bridge, but such a 
bridge could hardly be erected at such a spot as this without 
somewhat impeding the river traffic, while the frequent opening 
of the central span would be expected to reduce the usefulness 
of the bridge for passenger purposes. The designers of the 
present plan, however, claim to have overcome both these 
elements of objection. They propose that the centre shall be 
raised when necessary by hydraulic power, the operation in each 
case occupying only a few seconds. So brief an interruption to 
public traffic a few times a day would not, perhaps, be of much 
consequence, but it is likely to occur very frequently, and time 
must be allowed for vessels to pass through, Realising this, 
the promoters have arranged for an upper foot-bridge stretch­
ing from pier to pier at an altitude far above the main topmast 
of the largest vessel likely to be seen so far up the Thames. 
This will be reached by means of staircases and lifts, and thus 
passengers who must hasten from shore to shore will be able to 
cross without interruption, although at the cost of a little extra 
trouble. This, in brief, is the newest scheino for meeting a long 
and a much-felt want; on paper it looks reasonable and practi­
cable, but probably efforts will be made to show that it is not 
so when the Bill comes to bo examined by a Parliamentary 
Committee.

THE STEAM ENGINE MAKERS’ SOCIETY.
The sixtieth annual report of the above Society is this week 

being issued to the members, and it is a volume of some 300 pages, 
with elaborate details of the various items of income and ex­
penditure, and copious trade statistics relative to the special 
branches of industry with which the Society is connected. In t o 
these details we have not space to enter, and can only abstract very 
briefly some of the main features. The Society has certainly been 
very fortunate as regards the financial results of the past year’s 
workings. Whilst some of the Trades’ Union Societies connected 
with the engineering branches of industry will have to face a loss 
of funds, which will have to be reckoned up by thousands of 
pounds, consequent upon the large excess of expenditure over 
income which has been entailed by the support of unemployed 
members during the past year, the Steam Engine Makers’ Society 
has been able to meet all claims made upon it with a loss of only 
£70 upon the twelve months’ working, the expenditure during 
the year has been £0940 against an income of £9870, and with 
the close of the year there is still a cash balance in hand of 
£11,071. The number of members at the close of the year is 4910 
as against 4702 in 1883, showing an increase of 148. The chief 
increase in expenditure has been in payments to unemployed 
members, which have amounted to £3001, an increase of £1184 on 
the preceding year; whilst the sick benefit payments show an 
increase of £171 over 1883. The total excess or expenditure over 
the previous year has been £1142, the increased payments to out- 
of-work members and those on the sick list having been slightly 
made up by a lessened outlay in other departments. In addition 
to the details of the working of the Society, Mr. James Swift, 
the general secretary, has always something of interest to say on 
trade and other matters. His review of the state of trade is, 
however, necessarily not a very encouraging one, as the following 
extract will show :—

ELECTRIC LOCOMOTION.
From an experience now extending over nearly two years, 

gained by the daily working of the short electric railway at 
Brighton and the conveyance of many thousands of passengers— 
on certain days equal to one million passengers per car per annum 
—its constructor, Mr. Volk, is more confident of the feasibility of 
this mode of locomotion, not only in its scientific aspect, but as a 
practical means of locomotion ; and what is of far greater con­
sequence to many, it can be put to the test from a financial 
standpoint—it will pay a good dividend after allowing amply 
for depreciation, wear and tear, and the many expenses which 
too often swallow up the promised profit, which deter the 
capitalist from investing, and hinders the progress of many 
promising things.

The line above mentioned was laid down with a firm belief in 
its capabilities to do its intended work, and, above all to pay; 
and although there haye been numerous pitfalls unforeseen at 
first, the fact remains that a heavy traffic has been carried on 
without intermission and without duplicate plant, and the 
financial results more than gratifying. After providing amply 
for all the heavy expenses which lack of experience entailed, 
and which can be avoided in the future, the results give much 
reason to look for great things in the eventual development 
and improvement which must take place.

Even after the many years that have been spent in improving 
and developing steam locomotion, it would be a severe test for a 
new engine—either railway or tram—and carriage to be turned 
out of the shop and run, say, six months, twelve hours daily, 
without delay to the traffic. This, however, has been done by 
an electric car, which is still capable of much improvement. 
Apart from the advantages gained by the absence of steam and 
noise, there is the saving of wear and tear to the road from the 
weight of the locomotive, the machinery of an electric car only 
weighing about 5 cwt., or, say, 1 cwt. for every ton a steam 
locomotive weighs. With regard to the subject of repairs, Mr. 
Volk finds that an electric car can certainly be maintained, 
together with the stationary plant, at a cost not exceeding that 
of steam traction, and the first can be depended upon to do its 
work as much as the second.

recent publications connected with electric 
locomotion, great stress lias been laid on the actual return 
of mechanical energy developed on the car compared with 
that of the pritno mover, in some instances it being esti­
mated at as much as 70 per cent. Now, although this 
may bo theoretically correct, this practical experience, after 
allowing for losses from bad contacts, leakage, Ac., places it at 
about 50 per cent.; and this must be regarded as satisfactory, 
for in steam traction the motor requires as much power to drive 
itself as to haul the car, and is also a fixed amount, however 
light the paying load may be. But, however this point may be 
argued, the fact remains that a car can bo electrically propelled 
for a fraction over 2d. per mile; and this when using a gas 
engine as a prime mover, and there being a considerable leakage 
of current, no insulation being used beyond a layer of gravel 
between the sleepers and the soil. Although it would be unwise 
to attempt too much at first, Mr. Volk’s experience with his 
little railway leads him to think it certain that for elevated roads 
clectricityoughttoprovc a greatsuccess; and thercarc manysitua- 
tions where a light railway would be a boon and prove a financial 
success. For street railways, or tramways, as they are usually 
called, a wide field is open for electric locomotion; but care 
must be taken in so constructing and laying the insulated con­
ductor or conductors that mud, dust, or water cannot materially 
affect cither the insulation or the collection of the current; but the 
methods of doing this yet made public do not seem all that 
can be desired. This is the more to be regretted, because an 
attempt that ends in failure delays progress in a very marked 
manner. For subways, electric locomotion seems by far the 
most suitable means at present known, as the cost of the extra 
conductor would be by no means large, and the atmosphere 
would not be vitiated as when steam is used.

As to the question of cost, Mr. Volk is of opinion that an electric 
line can be constructed and equipped few the same cost as an 
ordinary one, but for street tramways the cost of constructing 
the trench for the conductor must be added. This would 
amount to about the same as the outlay for the cable system, 
as a similar trench would be required. The maintenance, his 
experience shows, may be safely estimated at the same cost as 
for steam traction.

requiring to have easybuild

“For the past seven years it has been our unpleasant task to 
complain of the state of trade, seeing that during that time there 
has been a number out of employ and on donation, whilst some 
who were in receipt of other benefits would have willingly worked 
had opportunity offered itself, but there being so many younger 
men in the market they were compelled to remain in enfoi’ced 
idleness for the apparent crime of being too far advanced in years 
to compete in the race for life in the present age. The year 1884 
has only been a repetition of that formerly complained about. 
Vacant situations have been difficult to meet with, the rule lias 
been discharging of hands, and those who have been in full 
employment have cause to consider themselves fortunate, seeing 
the difficulty there was in securing other situations. The locomo­
tive trade has been remarkably brisk, whilst many of these firms 
have orders still in hand that will keep them in full work for some 
time to come. Engineers’ tool makers have also been fairly well 
employed, whilst the recent improvements in cotton machinery 
have made ample work for men accustomed to that branch of 
business. The general engineering and millwright establishments 
have not been so fortunate, as it is only those who have laid them­
selves out by adopting modern tools and improvements to meet 
present requirements that have been able to keep a complete staff 
of men fully employed. Others, who have depended upon their past 
earnings and a namo or reputation for the good work formerly 
done, havo found out that trade will not como to them unsolicited 
in the present competitive age, and as a consequence the more 
advanced firms have secured the few orders that havo been in the 
market. Shipbuilding and marine engino works havo experienced 
a depression even worso than that of 1878 and 1879. After 
these two years an improvement sot in, which reached its 
highest point of prosperity in 1883, when the tonnage of vessels 
launched in the United Kingdom reached a total of 1,25(5,829 tons, 
but the relapse was as sudden as the prosperity had been previously, 
as in 1884 it had fallen to 730,819 tons. Theso figures arc of 
sufficient contrast to show that the decline must have affected 
arge masses of workmen and privations severely felt by their fami­

lies, whilst the downward tendency in wages could not be resisted 
in consequence. As a rdsult of reduced wages and lower prices for 
iron or steel, it is estimated that ships can now be built for 25 per 
cent, less than they could bo two years ago. So far as can bo seen 
at present, however, there are no signs of a speedy revival in tho 
shipbuilding trade, for although tho sea annually takes as its toll 
large numbers of ships, there is still an abundance lying in ports 
waiting for freights.

“The industries here enumerated may be taken as a fair sample of 
the general trades throughout the country. It was anticipated 
after the panic of 1878 and 1879 that we should experience tho 
satisfaction of “ plenty of employment” for years to come. Such 
hopes have not been realised, and expressions are given utterance 
to, that this country has passed the zenith of its fame, and will 
have to give way to some other nation or people for commercial 
prosperity. These assertions may suit a given purpose, but when 
they come to be examined the very reverse is the case. Bad as 
trade may bo in tho United Kingdom, it is worse in every other 
country where coinmerco or. manufacturing is looked to for the 
people’s support. Bad as shipbuilding is on tho Clyde or north­
east coast, it is worse in France and Germany, where tho builders 
are to an extent subsidised to compete with our craftsmen. The 
United States is in a far worse condition, which the most casual 
reader of newspapers will have read very frequently within the 
past months. Our own colonies have sent appeals to the artisans 
of this country not to come out there in the present glutted 
of the labour market, whilst private letters from these countries 
picture the state of trade and employment as being worse by far 
than the old country they have left.”

Mr. Swift returns to the question, which he introduced pro­
minently into his report last year, of a reduction of the hours of 
labour as a cure for the present industrial depression. In com­
menting upon his last report we took occasion to criticise the con­
clusions to which he had arrived, and some correspondence in these 
columns from Mr. Swift was the result. He again argues his point 
as follows:—

In someTHE FORTH BRIDGE.
In our last impression we gave a general view and detail views 

of one of tho great caissons of the main piers of tho Forth 
Bridge. Wo now give a perspective view of tho air lock, by 
means of which work underwater in these big rooms of 70ft. 
n diameter is carried on. In description of this we cannot do 

bettor than quote from tho paper read before the British Associa­
tion at Montreal by Mr. Baker. Speaking of tho piers and 
air locks, he says:—“The lower part of the South Queensferry 
main pier consists, as already stated, of a group of four 
pneumatic caissons 70ft. in diameter. In tho contract the option 
was allowed of sinking open-topped caissons by dredging inside, 
but, after experiencing the extreme hardness of tho boulder clay, 
we were all agreed that it would bo preferable to resort to the 
pneumatic process. Owing to tho slope of tho clay the four 
caissons will bo sunk to varying depths, rnnging from 68ft. to 88ft. 
below high water. The cnissons, which were built on shore, 
launched, and floated into position, nre 70ft in diameter at the 
cutting edge, and taper 1 in 4(5 to facilitate sinking. At 1ft. 
above low water, which is the top of the permanent caisson 
and commencement of tho granite-faced masonry, tho diameter 

A working chamber 7ft. high is provided at tho 
bottom of tho caisson, the roof of which is supported by 
four strong lattice girders 18ft. deep, and cross girders 3ft. 
deep spaced 4ft apart. An internal skin 7ft. distant 
from the external skin, and vertical diaphragms, form pockets 
which can be filled with concrete at any point where, 
owing to the slope of the ground, and the varying hardness of 
tho silt and clay, a heavier pressure is desired to force down 
the caisson. Three shafts, 3ft. Sin. in diameter, with air locks 
at tho top, pipes for admitting water and ejecting silt, and other 
of the usual appliances arc provided. The air locks for passing out 
the clay and boulders, as designed by Mr. Arrol and myself, 
have, instead of the usual hinged doors, two sliding doors 
like horizontal sluice valves, across the 3ft. fiin. shafts, 
which are worked by little hydraulic rams, or by hand, and 
are interlocked like railway points and signals, so that one 
slide cannot be opened until the other is closed. Mounted on 
the side of the air lock is a steam engine, which, by means of a 
shaft passing through a stuffing-box in the side of the air lock, 
and a drum inside, winds up the excavated material in skips 
containing one cubic yard. The operation of hoisting, opening 
slides, and discharging is rapidly performed, so the two locks 
have a large working capacity. A third air lock, with side 
doors, ladder, and hoist, is also provided for the men.” From an 
engraving, page 128, it will be seen that the two big slides run out 
in flat chambers by apparatus on a frame provided with rack gear, 
and the advantage of employing sliding doors instead is obvious 
as respects safety as well as convenience of working. “The air- 
cmipressiug plant consists of three engines with 16&in. diameter 
by 24in. stroke steam and air cylinders, ample power being fur­
nished by boilers of the locomotive type erected on the staging. 
Reference has already been made to the two shallow piers at 
Inch Garvie, but there are also two deep piers, which, being on a 
very irregular and sloping rock bottom, have required much con­
sideration. It was finally decided to level a bed roughly with bags 
of sand, and to float out pneumatic caissons, and excavate 
the rock until a level bed was cut. Probably Mr. Fowler and I 
would not have adopted this precise plan if we had been con­
tracting, although we might have resorted to the pneumatic 
process ; but as M. Coisseau, a contractor of great experience in 
such work, offered to sub-contract for the sinking of the caissons 
at fair rates, wc did not object. These caissons are 70ft. in 
diameter at the bottom, and the rock slopes from 14ft. to 19ft. 
in that length, the lowest point being 75ft. below high water. 
All of the pneumatic caissons will be filled with concrete 
up to low-water mark, the mixture being 27 cube feet 
of broken whinstone, 7 cube feet of sand, and 51 cube feet 
of cement, which together make a full yard of concrete, having 
a crushing resistance of about 50 tons per square foot. Above 
low water the cylindrical piers, which are 49ft. in diameter 
at the top, 65ft. at the bottom, and 36ft. high, consists of the 
strongest masonry, the hearting being flat-bedded Arbroath 
stone with both horizontal and vertical bond, and the facing 
Aberdeen granite, the whole set in two to one cement mortar, 
and built in the dry within temporary wrought iron caissons. 
In the shallow piers where the rock is stepped the masonry is 
carried down to the rock itself, and wrought iron hoops, 36in. 
by l£in., bind the bases of the piers. At the top of all the 
piers 18in. by l$in. hoops, and midway down lain, by jjin. 
hoops, are also built in, and it is believed that these cylin­

is 60ft.

state
ABERGAVENNY SEWERAGE WORKS.

In our last impression we gave a general description of the 
Abergavenny sewerage works constructed from the designs of 
Messrs. Dudley and De Salis, Westminster. We now give a 
perspective view and details of the bridge over the Usk by 
which the main is carried, and which forms at the same time a 
neat foot-bridge of 130ft. lOin. span. The drawings we give are 
sufficiently complete to need no other description than that 
which they themselves convey.

“ Last year we discussed at some length in our report the need 
for a curtailment of the hours of labour. The facts which havo 
been brought out in the recent discussions in favour of our 
supremacy as an industrial population strengthen our views on 
this question. The experience we have gained during the past 
year should convince us of the great need there is for an advanco 
being made in this direction. It has been demonstrated times out 
of number that men who show the slightest signs of age are 
discarded for those of more muscular powers and youthful 
appearance. Railway companies as a rule will not engage men 
over forty or forty-five years of age; corporate bodies are 
following in the same direction; private employers can only bo 
expected to follow suit; whilst the State, on no consideration, 
will engage artisans over forty-five years of age for their 
dockyards and arsenals, and tho Civil Service closes the door to 
all men over forty years of age. We at the same time have to 
contend, on the other hand, with a superabundance of youths in 
the workshops; and to such an extent has this been adopted that 
one company, at the end of the year, had to dispense w ith near 200 
men to make room for the youths coming into manhood. Emigra­
tion may relieve the country of a surplus population for a time, 
but if we leave out the consideration what becomes of themB 
their arrival in the new colony, there still remains the fact that 
abundance of workmen remain here who cannot find employment. 
This state of affairs is painful to admit, but being true it is 
duty as artisans to consider whether a remedy cannot be effected 
at the first favourable opportunity. In all past trade depressions 
there has generally been a cause to which the effect could be 
attributed. These have been either bad harvests, wars, or financial 
panics. The present depression is not the result of any of these 
causes, as the harvests have been all that could be desired. War 
has been limited to a small scale that has only affected commerce 
in one or two districts, whilst the returns under the Bankruptcy

BRIDGE OVER THE HOOGHLY.
In our impression of the 22nd ult. we published a page 

engraving of the large girders of the bridge to be erected over 
the Hooghly to carry the East Indian Railway. We now 
publish another page of details of these large girders for.the 
spans of 420ft. each, but pressure on our space compels us to 
defer further illustrations and descriptions until another week.

Stanford’s London Improvements Map.—Mr. Stanford, of 
Charing Cross, has published a map of metropolitan railways, 
tramways, and miscellaneous improvements, Bills for which were 
deposited at tho Private Bill Office, November 29th, 1884, for 
Session 1885. Railways and tramways in operation, sanctioned, 
and proposed, and the boundary of the Metropolitan Board of 
Works, are shown, and the proposed schemes for improvements, 
forty-five in number, are given in red on the map. It is a sheet 
32in. by37in., the shape having been altered to take in a large 
south of London area, in which several important tramway and 
railway extensions are proposed. The map is clearly printed, and, 
we must assume, generally correct, though we notice that south of 
Herne Hill Trinity-road is called Norwood-road, and Norwood-road 
by the old name, Norwood-lane. The scale is 3in. to a mile. Mr. 
Stanford has also published a new, well-finished, and clearly 
coloured map of the new London boroughs, as proposed in the 
Redistribution of Seats Bill, 1885, defining and naming the pro­
posed new boroughs, with the parishes forming the same, the 
number of members, and population of each borough. In size it is 
40in. by 27in.; scale, 2in. to a mile; and forms a supplementary 

p to Stanford’s series of London Government maps on the same 
soale,
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Act have been less during the past year than for a long time 
previously. The fact that over-production is the real cause of 
present depression is admitted in precept, if not in practice, even 
by the capital class or employers, when they resort to short time 
or reduction in hands owing to their stocks being so excessive.

“As is well known, the hours of labour in this country have 
been reduced considerably in all branches of industry within the 
past forty years. The question naturally presents itself, what 
would have been the state of the labour market to-day had such a 
reform not been effected by the working classes themselves? -We 
have no hesitation in saying that were our trade only working the 
same hours as those in force prior to 1871 that we should have at 
least 7 per cent, more members out of employ, the remaining 
93 per cent, performing the extra work that now devolves upon the 
minority by the 54 hours system.

“ The question of reduced hours has been discussed in various 
places and under various circumstances during the past year, with 
the result of calling down the censure of those who are our pro­
fessed superiors in theory, but when it comes to hard practice of 
every-day life they are wanting in strength. The working classes 
may be criticised severely for such views, but their reply is that a 
good example and good laws must start somewhere in order to 
spread over the earth, and our country having been in the van of 
all reforms, need not be afraid of such a reform as the working 
classes aspire to. When the Ten Hours Bill or the various Acts 
relating to factories or workshops have been under discussion, the 
greatest opposition has been raised in Parliament against them. 
These Acts, however, did not ruin the trade; it has flourished 
more than ever under the so-called restrictions. The lead has 
since been followed by other foreign countries, and only last year 
Acts relating to factories and hours of labour have been dis-

SOCIETY OF ENGINEERS.TENDERS.
PRESIDENT’S ADDRESS.WELLINGTON WATERWORKS.

Contract No. 1.—Cast iron 
Pritchard, C.E., engineer, Lon

J. Romans and Sons, Edinburgh.........................
Willey and Co., Exeter .........................................
Macfarlane, Strang, and Co., London, E.C................... 1340
Butterley and Co., London, E.C..............................
Cochrane and Co., Dudley .................................
Bishop Bros., Wellington..................................................... 1215
Cochrane, Grove, and Co., Middlesbrough-on-Tees .. 1200
Chas. Jordan and Sons, Newport, Mon......................... 1172
C. E. Ftrmstone Bros., Stourbridge ......................... 1150
T. Spittle (Limited), Newport, Mon.................................... 1150
J. and 8. Roberts, West Bromwich ......................... 112S

tlsca Foundry Company, Newport, Mon.............................1017
* Accepted.

The first ordinary meeting for the present year of the members 
of the Society of Engineers was held on Monday, February 2nd, at 
the Town Hall, Westminster. The statement of accounts for 1884 
was read, after which the President for the past year, Mr. Arthur 
Rigg, member of the Royal Institution, &c., presented the pre­
miums of books awarded for papers read during that year. These 
were to Mr. A. C. Engert, for his paper on “Defects in Steam 
Boilers, and their Remedy,” and to Mr. J. Corry Fell, for his 
paper on “ Hard v. Soft Water for Manufacturing Purposes.” Mr. 
Charles Gandon, M. Inst. C.E., <fcc., the President for 1885, then 
delivered his inaugural address. After referring to the papers read 
at the meetings of the Society during the last session, and the 
summer visits to the Midland Railway Company’s locomotive 
works at Derby, the South Metropolitan Gas Company’s new works 
at East Greenwich, and Messrs. Siemens Brothers’ works at Charl­
ton, the President reviewed the present position of the profession, 
especially referring to the increasing use of steel in place of iron 
for structural and other purposes, as well as for heavy ordnance 
and armour-plating. Mention was then made of the Severn and 
Mersey Tunnels, the completion of the Inner Circle of the Metro­
politan Railway, the Forth and Tay Bridges, and also of improve­
ments in the steam engine. The address then dealt with water 
engineering, and pointed out that quantity is not the only essential 
of a good water supply, but that quality and pressure are also 
important elements; rivers are, as a rule, objectionable as a source 
of supply, on account of the danger of pollution, unless the supply 
can be drawn from or near the source. Water from the chalk 
formation, such as underlies London, is preferable, although recent 
authorities have stated that such water is not always free from 
pollution.

One important advantage of a good supply of water at high- 
pressure is the protection it affords against fire; high level 
reservoirs supplying by gravitation being preferred for this. 
Reference was also made to the assessment of water rates on the 
rental value of house property, and its merits considered as com­
pared with sale by measure, which would necessitate an expensive 
system of meters, increasing the cost of distribution and collection, 
and inducing the poor to exercise undue economy in the use of 
water. On the vexed question of the monopoly of gas and water 
supply, it was contended that it is doubtful whether any advan­
tage arises from its being undertaken by local authorities, 
being a necessary of life, there is, perhaps, less to bo argued 
against its being so supplied; but in the case of gas, it was 
thought there was no more reason for the supply being in the 
hands of local authorities than for such bodies to acquire rail­
ways, or to undertake the exclusive supply of bread or meat. 
Some statistics were then given of the capital employed in the 
United Kingdom on gas supnly, as well as the consumption of 
coal, the quantity of gas supplied, and the rental derived from it.

Great economies have been effected in the details of 
facture, resulting in considerable reductions in prices, although 
great differences still exist between various gas undertakings, both 
in cost of plant and manufacture. Sanitary engineering was 
referred to as another branch of the profession belonging compara­
tively to recent times, and, if taken to comprise sewerage, drainage, 
and the warming and ventilating of buildings, as still requiring 
much attention; the state of the Thames and other large rivers 
being a reflection on the failure to utilise what should be a valuable 
fertiliser,
pointed out how frequently ventilation was a failure in large 
juildings, while in ordinary dwellings the defects are still more 
apparent. Defects also exist in house drainage in most cases, and 
no general improvement can be looked for without legislative 
supervision. The pollution of air in towns was also alluded to, as 
the engineer may largely aid in preventing it by the abatement of 
smoke. In this connection the experiments mado by Dr. H. J. 
Russell on the atmosphere of London were referred to, as indicating 
other evils besides those arising from visible impurities of tho air.

Mr. Lowthian Bell’s estimates of the coal output of Great Britain 
in 1882 were quoted to show that, with the exception of iron and 
steel works, the greatest consumption of coal is for domestic purposes, 
and it is, consequently, in this direction that reform is most urgently 
needed. The last subject touched upon by tho address was 
electrical engineering, as being one of the most remarkable events 
of the present century, both in its application to telegraphy and 
its further development to electric lighting. That the electric 
light is at present somewhat under a cloud is due to unprincipled 
speculations of company-mongers and inventors, but there can be 
no doubt that there is a vast field for its use. In referring to tele­
graphy, attention was called to the great increase in the speed of 
transmission, and it was said that, bv a system in use in Canada, 
as many as three thousand words had been transmitted per minute.

pipes and special castings, 
don and Birmingham.

1410
1338

1232
1223

t Incomplete tender.

DARLASTON SEWERAGE WORKS.
Contract No. 3.—Fk*r the construction of cast iron and earthen- 

pipe sewers, manholes, boiler-house, cottage, tanks, 
beds, ejector chambers, and other works. Mr. E. l’ritchard, C.E. 
engineer, London and Birmingham.

John Jowett, Lancashire .................
B. Corringham and Sons, 'SVedncsbury 
G. B. Godfrey, 'Westminster..................

filterware

£ s. d. 
20,412 1(5 i* 
10,2(54 10 3 
18,865 3 5

Jones and Fitzmaurice, Birmingham .................. 17,707 0 0
J. Small and Sons, West Bromwich.......................... 17,700 0 0
Bottoms Bros., London................................................. 16,(500 0 0
James Young, Skegness, Lincolnshire .................. 1(5,070 0 0
Cowdery and Sons, Newcnt, Gloucestershire .. .. 15,733 0 0
Cooke and Co., London......................... .................. 15,050 0 0
W. 11. R. Hill, Beckenham, Kent .......................... 14,‘005 0 0
W. Schofield, London, E.C.............................................. 14,5*60 0 0
W. CunlifTo, Leigh, Lancashire.................................. 14,057 10 0
John Jevons, Dudley ................................................. 14,045 1 7
John I’ereday, Wednesbury.........................................  14,370 8 0
A. Krauss, Bristol......................................................... 13,05*0 0 0

tGeorge Law, Kidderminster......................................... 13,001 0 0
11. Hughes, Lower Gomal ......................................... 12,403 0 0

1H. Hughes, Lower Gornal ......................................... 13,061 0 0
* Withdrawn.

cussed or passed in Canada, Russia, Germany, Austria, and 
India. Should any further change be made in this country, we 
believe it will be soon followed by other nations, and the relative
positions be unchanged from what they are at present. Wo do 
claim, however, that we as workmen are not labouring under the 

st favourable hours rules, as our Australasian colinies have recog­
nised only an eight hours per day regulation since 1858. In some 
of tho States of America there are laws on the statute book that 
eight hours per day shall be the 
servants shall work, and in one c 
enforce such law, which had apparently been tampered with by 
officials in authority. To adopt the eight hours standard in this 
country it will requiro an amount of energy and determination. It 
would be madness to attempt it in the present state of affairs, but 
we can discuss it in all its bearings, and make note of what is pass­
ing at present, and what is the cause that creates the necessity for 
such a chango, that we may be fortified when the time arrives for a 
change to be attempted, and what wo hope will be secured, at no 
distant date.”

mo

limit at which their artisans or 
case a second edict was passed to

t Amended tender.t Accepted.

WaterFARNHAM MAIN SEWERAGE.
Contract No. 1.—List of tenders for the supply of a pair of 

horizontal steam pumping engines and boilers. Mr. James Lemon, 
M. Inst. C.E., engineer.

a.Jl s.
Babcock, Wilcox, and Worthington, London .. .. 2650
S. Stott and Son, Manchester......................................... 2270
Tho Savilo-strcot Engineering Company, Sheffield .. 2255

'The Lillcshall Compuny, Shropshire .........................  2000
The Grunge Iron Company, Durham..........................15*75
Jas. Watt and Co., London .........................................15*75
G. Scott and Son, London..................................................... 15*73
Steele and Dodson, Horsham..............................................1874
W. and J. Yates, Blackburn ..............................................1814
Thomas Astbury and Son, Birmingham .................. 1745*
The Coalbrookdale Company, Shropshire...................... 1733
Manlovc, Alllott, Fryer, and Co., Nottingham .. .. 1712
Thos. Horn and Sons, London............................................. 1677
W. Cawslr, Smith, nnd Co., Birmingham ..................1675
Mason and Weyrnan, Guildford ......................................1060
W. Abell, Dorby.................................................................... 1055
Pollock and Macnab, Manchester................................. 1045*
S. Kirk and Co., Stoke-on-Trent ......................................1040
Tangye and Co., Birmingham......................................... 1085*
John Fcmihough, Stalyhridgc, Lancashire .. .. 1610
Naylor and Co., Hereford..................................................... 1580
Henry Balfour and Co., London .........................
J. Wolstenholme, RadclifTe, Lancashire 
Napier and Son, Southampton 
F. ream and Co., Manchester

00
0 0
0 0

00
Engineering Society, King’s College, London.—At a general 

meeting, held on Tuesday, February 10th, Mr. C. W. Atkinson 
read a paper on “ Steel/’ in which he dealt specially with that 
inetal as applied to cutting tools, describing in detail, with the aid 
of diagrams, the various modern improvements in its manufacture. 
Tho lecturer described Professor Hughes’ magnetic balance, as 
applied to testing purposes, explaining the principle of this 
instrument, and directing attention to the great advantages derived 
from its use. Tho paper was concluded with a review of the 
chemical aspect of the subject, in which Mr. Atkinson gave an 
account of Sir Frederick Abel’s recent experiments to determine 
the chemical condition of tho carbon in iron under various circum­
stances. Tho paper was followed by an interesting discussion.

Railway Accidents.—According to the Board of Trade report 
upon the accidents on the railways in the United Kingdom during 
the nine months ending 30th September, 1884, there were in that 
time reported 21 collisions between passenger trains or parts of 
passenger trains, by which 211 passengers and 7 servants were 
injured; 40 collisions between passenger trains and goods ;or 
mineral trains, <kc., by which 107 passengers and 8 servants were 
injured; lfi collisions between goods trains or parts of goods trains, 
by which 5 servants were killed and 15 injured; 46 cases of 
passenger trains or parts of passsenger trains leaving the rails, by 
which 5 passengers and 4 servants were killed and 62 passengers 
and 7 servants injured; 13 cases of goods trains or parts of goods 
trains leaving the rails, by which 2 servants were killed and 5 
injured; 8 cases of trains travelling in the wrong direction through 
points, by which 4 passengers and 10 servants were injured; 17 
cases of trains running into stations or sidings at too high a speed, 
by which 86 passengers and 11 servants were injured; 94 cases of 
trains running over cattle or other obstructions on the line, in­
volving injury to 4 passengers ; 41 cases of trains running through 
gates at level crossings, causing the death of one person and 
injury to another, who were passing along the public road at the 
time; 4 cases of the bursting of boilers of engines, by which 1 
passenger was killed and 2 passengers and 3 servants were injured; 
291 failures of axles, by which 24 passengert* were killed, and 69 
passengers and 4 servants injured; 1 failure of a brake apparatus, 
by which 3 passengers were injured; 8 failures of couplings, in­
volving injury to 6 passengers and 2 servants; 2 failures of 
bridges, by which 7 servants were killed and 8 injured ; 10 flood­
ings of portions of the permanent way, involving injury to 1 
servant; 6 slips in cuttings or embankments, causing the death of 
1 passenger and 3 servants, and injury to 2 passengers an 2 
servants.

00 gas manu-
o o
0 0

0
0 0
0 0
0 0
o 0
0 0
0 0
0 0

instead of allowing it to become a nuisance. It was0 0
0 0
0 0
0 0
0 0
0 0

1570 0 0
1550 0 0
145*0 0 0
1450 0 0

Guy and Stevens, Kingston-on-Thames
M. W. Hanson, Bradford.......................................
Silencer and Co., Mclksham, Wilts.......................
Hanna, Donald, and Wilson, Paisley................
Tho Glenfield Company, Kilmarnock................
Bradley and Craven, Wakefield .......................
Gimson and Co., Leicester ...............................
Joseph Richmond and Co., London .. ..
F. Silvester and Co., Newcastle .......................
J. E. Ilainsworth, Dewsbury...............................

fRenshaw and Co., Kidsgrove...............................
; R. Laidlaw and Son, London...............................

* Too late.

.. 1439 15

.. 1427 0 

.. 1400 0

.. 1400 0 

.. 1357 10 

.. 1201 0 

.. 1187 0 

.. 1150 0

.. 1137 10

.. 1182 0 

.. 1119 0 
794 0

0
0
0
0
0
0

0
0
0
0
0

1 Withdrawn.t Accepted.

Rice Mills for the East.—We understand that Messrs. Douglas 
and Grant, of Kirkcaldy, are well employed at present on a branch 
of industry which by long practice they have made peculiarly their 
own—we mean the construction of rice mills, with all machinery of 
the most improved kind that is required for the production of cargo 
rice and white rice. It is well to know that the principal mills in 
British Burmah have for many years past been supplied by this 
firm, as well as a number of others in Siam, Chili, New Zealand, 
and other countries, as well as in Europe. At present we believe 
Messrs. Douglas and Grant are building mills in Singapore, Bangkok 
and Saigon, the last named being a very extensive concern. The 
senior partner of the Kirkcaldy firm was all over the East a year ago, 
when he visited all the principal rice growing districts.

THE IRON, 0X3 A L, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS.

(From our own Correspondent.)
On the Exchanges this week attention has been largely claimed 
by the painful news from the seat of war, and traders have been 
somewhat anxiously forecasting the probabilities of the future 
duration of a campaign which is seriously interfering with business 
with the Flast ana with the Mediterranean markets. The opinion 
expressed by some authorities that we have eighteen months’ work 
ahead in attempting a pacification of the Soudan is received by 
traders with feelings of regret and discomfort. Before the fall of 
Khartoum, it had been hoped that the obstacle to business offered 
by hostilities was likely to be early removed. That hope, however, 
lias now had to be abandoned.

The additional orders for hardware stores which are early expected 
to be received from the Army Department, now that so much 
activity has been suddenly occasioned, will go but a very little 
way towards compensating for the loss of business arising from 
the unrest. Manufacturers who are accustomed to contract with 
the Government Departments arc anticipating the receipt of fresh 
commands from that source. Already the Departments are 
telegraphing to certain of the contractors in this district to push 
forward the deliveries of the annual supplies previously on order.

The carrying out of these instructions is here and there causing 
rather more rapid deliveries to be required of sheets for working-up 
and stamping purposes. Apart from this business does not show 
more movement than a week ago. Consumers seem less inclined 
than ever to speculate. The only satisfaction that remains is that 
South Staffordshire is not alone, but that matters are equally as 
bad, if not worse, in the other ironmaking centres.

Some few further orders have recently arrived for sheets, bars, 
hoops, and other merchant sections from Australia, from certain of 
the South American markets, and from the East Indies, but 
improvement can be reported from either the United States or 
Canada. Trade with the European countries continues languid, 
and the immediate future is regarded as discouraging.

The export orders that are placed by merchants are quickly 
swallowed up, and they make but little impression upon the 
market. The thin sheet makers’ books make the best show, ship­
ping orders in their case being considerable, and delivery being much 
pressed.

The demand for galvanising sheets does not materially increase, 
and buyers are slow in authorising deliveries. Bar makers are 
only quietly supplied, and the hoop and angle makers have not this 
week booked any considerable number of new lines. Sales of

elsh bar and other small sizes of iron from the principality 
increasing in this district, consequent upon the low rates.

Staffordshire prices were without strength, and led to renewed 
complaints this—Thursday—afternoon in Birmingham. Common

The Imperial Brazilian Navy.—In a recent number of 
fir vista Maritima Brazilcira is given a general list of the 
ships of the Brazilian Navy, from which we extract the 
following particulars:—“ The largest ironclad is the Riachuelo, 
launched in 1883, and built by Messrs. Samuda. She has 
a tonnage of 5800, is built of steel, and has steel armour 
lOin. on the turrets and llin. on the sides. Her indicated horse­
power is 6000, speed 16 knots, and she is armed with four Arm­
strong guns of 20 tons each, six of 5Jr tons, and fifteen Nordcnfelt 
machine guns. There are two ironclads, launched in 1876, of 3600 
tons each, named Solimocs and Javary. They are built of iron, 
and have iron armour 13in. on the turrets and 12in. on the side. 
Their speed is 12 knots, and they are each armed with four Whit­
worth guns of 25 tons each and four Nordcnfelts. Two smaller 
ironclads are also of iron hulls—the first, the Bahia, built in 1865, 
is 928 tons, and has 4in. armour on the turret, 3in. on the side, 
and is armed with two Whitworth 7in. guns ; the Maris a Barros 
is 1196 tons, and has 4in. armour, and carries two Whitworth 7in. 
guns and two smooth-bore 68-pounders. Both these vessels have 
a speed of 9 knots, and they arc eighteen years old. A wooden 
ship, the Sete de Setembro, of 2179 tons, is plated with4in. armour, 
carries four Whitworth Din. guns and four Nordenfelts, and has a 
speed of 11 knots. She was launched in 1874. There are, in 
addition to these, four small monitors for river service, built of 
wood plated with 4in. armour, each carrying a 7in. Whitworth gun 
and having a speed of 7 knots. As regards unarmoured cruisers, 
the Brazilian Government has one of 4000 tons building, of steel, 
to steam 15| knots, to carry four Armstrong 12-ton guns, ten small 
guns of bin. bore, and twelve Nordenfelts. They have also seven 
cruisers built of wood, of which four are between 1400 and 2000 
tons, and are armed with Armstrong and Whitworth rifled cannons 
and Nordenfelts. Three vessels of about 750 tons each are armed 
with Whitworth guns. The speed of these wooden vessels ranges 
from 9 to 12J knots, and most of them are of recent build. Of 
vessels of smaller size, the Nautical Gazette says, Brazil has seven 
wooden and five iron gunboats ; and also five composite gunboats 
in course of construction. She has in course of construction, at 
Jarrow, five torpedo boats built of steel, to steam 18 knots, and 
over 100ft. in length. Three torpedo boats are building by Messrs. 
Thorneycroft, but of these the dimensions are not given. Brazil 
provides also for the training of her seamen a wood brig, the 
Apprendiz Marinhein, which completes the list A

The Society of Arts.—At the third and final Cantor lecture of 
this course, on “Climate and its Relation to Health,” delivered at 
the Society of Arts on Monday, 26th inst., Dr. Poore began by 
again referring to Miqucl's experiments, which seemed to show that 
the number of microbes in the air was always proportionate to the 
density of population. The hospital wards, which were occupied 
the whole of the twenty-four hours, and where the aggregation of 
productive foci of microbes reached a maximum, the number was 
necessarily large. Many diseases which were probably caused by 
floating matter in the air were then passed in review. Hay fever 
had been proved by Mr. Blackley to be caused—at least in his own 
case—by pollen grains carried by the atmosphere. A notable instance 
of disease caused by fungoid spores was found in the potato disease. 
This disease is due to a fungus preying upon the leaves and other 
tissues of the potato plant, and there was scarcely room to doubt 
that the spores of this fungus might be carried by the air, and infect 
large districts. Epidemic influenza, which has not appeared in 
this country since 1847, was certainly an aerial poison, and for 
suddenness of onset and extent of its ravages, it was comparable to 
the potato disease. There was scarcely room to doubt also in the 
face of recent evidence that the infective particles which are the 
cause of small pox may be carried some hundreds of thousands of 
feet at least. The commonest of all diseases, consumption, or 
phthisis, had been lately proved to be due to a bacillus, and, there­
fore, for the future, must be looked upon as an infective disorder, 
and not a local one. Many of the facts which had long been 
recognised and understood with regard to phthisis gave much support 
to the theory of its infective nature, and chief among these was the 
undoubted fact that mortality from phthisis was directly propor­
tionate to overcrowding. Soil was a climatic factor which liad 
considerable influence on health, especially when the combination 
of warmth, moisture, and decaying organic matter gave rise to 
malaria. After alluding to the peculiarities of mountain climates, 
Dr. Poore concluded by saying that he had endeavoured in these 
lectures to show that many diseases which we were apt to attribute 
to climate were in reality due to our own ignorance. A knowledge 
of the laws of sanitation, and a strict application of those laws, has 
greatly improved the h( alth of the British soldier both on ho 
and foreign stations, and a reference to the health returns of the 
army was the best proof of what he had asserted with regard to 
climate.
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carriages and the Imperial carriages of Russia, for communication 
between different parts of the train. In the Manchester, Sheffield, 
and Lincolnshire carriages there are ten indicators, with, in most 
cases, double indications.

The Manchester “ Joule ” Club, which has taken up the work of 
the old Scientific and Mechanical Society, held its second annual 
meeting on Wednesday, and Mr. C. S. Allott, C.E., was elected 

. president, and Mr. W. E. Heys vice-president for the ensuing 
year, Mr. K. Sowood, who has acted as secretary for both societies 
since their commencement, being unanimously re-elected to the 
post he has so well filled.

The promoters of the Manchester Ship Canal are now threatened 
with opposition to their scheme from a quarter which previously 
was little suspected. The proprietors of the Bridgewater Naviga­
tion, who, I understand, will be scheduled in the Ship Canal Bill 
as having entered into an arrangement to sell their property to the 
Ship Canal Company when the Bill was previously introduced, 
have since then taken initiatory steps, of which a brief outline has 
been given in Thk Enginkkr, for improving their own means of 
navigation with the view of meeting the trade requirements of 
Manchester, and in consequence a determined opposition is to be 
offered to the scheme put forward by the promoters of the Man­
chester Ship Canal.

In the coal trade there is a continued falling-off in the demand 
for all descriptions of round coal. The better qualities for house 
fire purposes are naturally meeting with a lessened inquiry 
result of the mild weather; whilst the depression in the chief coal­
using branches of industry is appreciably affecting the demand for 

, the common sorts for iron-making and steam purposes. Pits are 
not working more than four to five days a week, and in most cases 
stocks are being put down. The quoted list rates are without 
material change; but there is a general want of firmness in 
prices, and to effect clearances of stocks special quotations 
are made which in some cases are extremely low. At the 
pit mouth best coal can be got at from 8s. 6d. to 9s.; seconds, 
7s. to 7s. (id.; and common, 5s. 6d. to 6s. per ton. Engine fuel 

off fairly well, but notwithstanding the lessened 
tity of round coal now being screened, there is no scarcity of sup­
plies, and the common sorts of slack are, if anything, rather a 
drug. Burgy at the pit mouth averages 4s. Gd. to 5s.; best slack, 
3s. 9d. to 4s.; and common, 2s. Gd. to 3s. per ton.

Steam coal for shipment still meets with a moderate demand, 
but prices are low, common qualities delivered at the high level, 
Liverpool, or the Garston Docks, being offered at 7s., with best 

on the qualities fetching 7s. 3d. to 7s. Gd. per ton.
Barrow.—No change can be noted in the condition of the 

hematite pig iron trade of this district. Orders are very limited 
in number, and the tonnage of pig iron which is changing hands is 
very inconsiderable. In some parts of the district makers are 
blowing out some of the furnaces which are in blast, and it is 
probable, before next week, the output of the works in the district 
will be roducod by fully 2500 tons per week. The home demand is 
quiet, but the continental and general foreign demand is exceedingly 
slow. The value of iron is easier, quotations representing 44s. per ton 
for mixed parcels of Bessemer iron net at works, and 42s. per ton for 
forge iron. Stocks remain largo but are not being increased. 
The steel trado shows no new feature, orders are not given out with 
much spirit, and makers are not generally well sold forward. It is 
evident that the output of the mills is greater than the demand 
now experienced, and that only irregular time can be worked, unless 
new trado comes to hand in greater proportions than at present. 
The engineering trado is quiet, but the works are perhaps better 
employed than they wero last year, and in tho marine department 
especially builders of engines are better employed. Iron ship­
builders havo not booked many new orders during tho past month 
or two, but their prospects aro certainly an improvement on late 
experiences. Iron ore slow in sale at from 8s. Gd. to 10s. per ton. 
Coal and coke steady.

attributable to the serious dispute at that important colliery. 
Allerton Main comes second with 6736 tons, a decrease of 2272 
tons; Manvers Main is third with 6360 tons, an increase of 1686 
tons; Tryston, 5752 tons, an increase of 840 tons; Peckfield, 
5704 tons, an increase of 2808 tons; Shireoaks, 4984 tons, 
an increase of 848 tons; Wharncliffe Silkstone, 4176 tons, 
an increase of 424 tons; Thrybergh Hall, 4240 tons, an increase of 
832 tons. From Wall Main there has been a serious decrease—688 
tons, against 1080 for the corresponding month of 1884. From the 
Whitwood collieries there has also been a decreased tonnage—1968, 
against 3048; West Riding and Silkstone, 2128, against 3072; 
Wlieldale, 1808, against 3424; Aldwarke Main and Car House, the 
collieries belonging to Messrs. John Brown and Co., Sheffield, both 
show large increases—Aldwarke having sent 3088 tons, against 
680, an increase of 2408 tons, and Car House, 984 tons, against 
only 32. The Fitzwilliam collieries, Hemsworth, 1752 tons, against 
nil last year. Monckton Main, Monk Bretton, Roundwood, 
Wombwell Main, Old Silkstone, West Melton, Featherstone Main, 
Kilnhurst, Kiveton Park, Carlton Main, Hoyland Silkstone, and 
Gosforth show large increases. Twelve collieries show a united 
increase of 15,118 tons; the chief decreases are shown by four 
collieries, whose falling-off exceeds 6000 tons.

Most of the coal referred to above has been exported to foreign 
countries. Germany has had the heaviest portion, 9706 tons; 
France, 5045 tons; Denmark, 4376 tons; Sweden and Norway, 
3890 tons; Belgium, 3601 tons; East Indies, 1924; and Holland, 
1920 tons. Russia—north—took 4261 tons in January, 1884, and 
only 651 tons last month; though to South Russia—which had 
nothing last year—841 tons were sent. Total tonnage from Hull 
during January last, 34,911, as compared with 27,974 for the 
corresponding month of 1884.

London has taken a greater quantity of coal by rail during 
January last than in the corresponding month of 1884, the tonnage 
being 638,246 and 569,675 respectively. Messrs. Newton, Chambers, 
and Co., the Thorncliffe Collieries, again head the list with 31,743 
tons, Clay Cross coming next with 29,127; Blackwell Colliery, 
17,553; Langley Mill, 17,311; Grassmoor, 16,557; and Eckington,
J. and G. Wells, 15,567.

bars were £5 10s.; average quality, £6 ; second-class, £6 10s.; and 
best, £7 10s. to £7. Sheets, singles, were £6 15s.; doubles, £7 5s.; 
and lattens, £8 5s. Common boiler plates were £8 to £8 10s.; and 
superior sorts, £9.

Steel of various makes sold this afternoon in a manufactured 
and a partially manufactured form. Prices are very favourable to 
consumers, and there is every inducement to prefer the newer 
metal to iron whenever it will answer the purpose equally well 
The Staffordshire Steel and Ingot Iron Company, although its 
works are not yet in a state to re-start, is accepting local orders 
for basic steel which it fills from works in other parts of the king­
dom where the process is in operation. A heavy sum is being 
expended in altering and improving the Staffordshire works as 
originally laid down.

In the pig branch the only new feature of the week is the mani­
festation of increased indifference by vendors of outside brands to 
book further contracts. This comes about by reason of the difficulty 
which exists in getting consumers to accept deliveries. Makers 
under these circumstances do not care to further burden their 
order books. Prices are easy, particularly for Derbyshire, North- 

zip ton, and other brands. Native all-mines are quoted 57s. Gd. 
to 60s.; pai't-mines, 42s. to 45s.; and cinder, 37s. 6d. to 36s. 3d.

There is no relief in the depression in the coal trade. The 
current “list” rates are approximately as follow:—Household and 
smelting coal, 9s., 9s. Gd., and 10s. per ton; steam or locomotive 
coal, 8s.; bright and steam nuts, 7s. Gd.; best forge, Gs. Gd.; 
common forge, 5s. (id.; rough slack, 4s. to 5s. best quality. The 
customary amount of underselling is going on.

Wages of miners in the thick coal are 3s. 4d. “per day” or stint 
those of thin coal, 2s. 8d. “ per day.”

It is not unlikely that some trouble will be by-and-bye experi­
enced by ironmasters with the South Staffordshire and East 
Worcestershire Association of Millmen. This organisation was 
established seven months ago, and has now got into something like 
working order. “ The laws have been made,” says the president, 
“ for the better protection of all classes of millmen,” and he hoped 
that “they would bo obeyed, let the cost bo what it may.”

Another instance of the disastrous effects of the late sixteen
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weeks colliers’ strike is afforded this week. At the annual meet­
ing of tho Hampstead Colliery Company, the chairman, Alderman 
Chamberlain, stated that the strike had cost the company £2500. 
Tho loss on the year’s trading had been £764, but he considered 
that if tho price of coal did not fall, and tho company sold the 
same quantity in the future as they had done in the past, they 
would next year be able to declare a dividend of 5 per cent, 
preference shares.

Messrs. J. and S. Roberts, of West Bromwich, have obtained 
the contract for supplying 3100 yards of cast iron mains to tho 
Hereford Gasworks, at £4 15s. per ton.

Tho somewhat improved position of tho shipbuilding trade is 
reflecting favourably upon the tacklo and one or two other local 
industries which supply the needs of shipbuilders. Generally 
speaking, however, the hardware trades continue in an unsatisfac­
tory condition.

Makers of dynamo machines for electric lighting occupy an 
exceptional position, in that they aro quite busy.

Mechanics in the safe trado who wero «lischargod at Ohiistmas 
have not yet been taken on again, and thoso at work aro engaged 
moro upon Indian, South American, and Australian orders, carried 
over from last year, than upon business that has since come to hand.

Tho Birmingham Tramways and Omnibus Company is doing 
woll. It has made a profit on tho past year of £6611. Tho 
directors propose to pay an ordinary dividend at tho rate of 10 per 
cent, per annum, put £2500 to reserve, and carry forward to next 
year £482.

TIIE NORTH OF ENGLAND.
(From our own Correspondent.)

Thk ironmasters’ returns for January, showing that stocks had 
increased 32,728 tons, were issued on Wednesday last, and have 
had the effect of still further depressing the market. Consumers 
are not yet inclined to buy in quantity, and they do not 
offer more than 34s. 9d. per ton for No. 3 g.m.b. for prompt 
delivery. What little business is being done at present is by 
merchants, and at that figure. For deferred delivery merchants 
are quoting 35s. Makers do not seem anxious to sell at all at the 
moment, and will not accept less than 35s. per ton for prompt 
delivery ; for forward they want 3d. to 6d. per ton more. Forge 
iron lias not fallen in price since last week, 33s. Gd. per ton being 
tho usual quotation; buyers, however, hold out for 3d. per ton 
less. Shipments to Scotland continue at a fair rate of progress ; 
in other directions they aro light, and the prospects of trade aro 
as gloomy as they were at the beginning of the year. There are 
rumours current to the effect that tho smelters contemplate a 
further reduction of output.

There has been no chango in Messrs. Connal and Co.’s stock of 
pig iron at Middlesbrough during the past few days. At Glasgow 
1993 tons were added last week.

There is no improvement in tho demand for any kind of finished 
iron, and prices are tho same as quoted last week.

According to tho statistics for January, there are only ninety- 
five blast furnaces in operation, or three less than at the end of 
December. The make of Cleveland pig iron for the month in tho 
whole district was 154,922 tons, and of hematite, spiegel, and basic 
iron, 47,303 tons; total, 202,225 tons; or 1805 tons less than the 
make of December. The additions to stock for November, Decem­
ber, and January reach tho largo total of 83,000 tons, and 
mainly due to the falling off in exports.

The use of Middlesbrough basic steel plates seems gradually to 
be extending. It is found that their peculiar softness fits them 
specially for many purposes where hitherto iron or harder steels 
have been employed. Among these purposes may be mentioned 
mineral wagon building. Over fifty wagons have already been built 
by a Darlington firm, and fifty more are in progress. It is clear 
that tipping coal and ironstone into wagons is always rather severe 
usage, and when tho bottom boards are let down, and the workmen 
strike the sides with a sledge hammer, to facilitate the release of 
the contents, that also needs good material and sound construction 
to sustain it long. Basic steel plates are just what are wanted to meet 
the case. Another purpose similar in many respects to which they are 
being successfully applied is that of coke and mine barrows for 
blast furnaces. Here the lightness of the steel in proportion to its 
strength is a useful characteristic. Yet another purpose is to make 
the bottoms of pans for evaporating brine. In this case heavy iron 
rakes are continually in use for scraping the salt from the bottom 
of the pan as it is precipitated thereon. This means a necessity to 
withstand frequent blows, and for this basic steel seems to be well 
fitted. A basic steel plate intended for a salt pan at Port Clarence 
lately fell off a truck and across a rail just in front of another 
truck in motion. The truck wheel passed over it, crumpling it up 
most awkwardly. Nevertheless, it did not break and 
flattened out again to its original condition.

The death of Mr. Sidney Gilchrist Thomas at the early age of 
thirty-four has been deeply felt and greatly deplored by his friends 
in the North. The North-Eastern steel works at Middlesbrough 
remain as the principal monument in England to his genius and 
perseverance. Unfortunately, the present times are bad for this 
and all other branches of the steel and iron trade. When they 
recover there is no doubt but that a rapid development of the basio 
steel industry will take place, and the more time progresses the 
more the world will know what a public benefactor it has lost in 
Sidney Gilchrist Thomas.

The North-Eastern Railway Company put down a few years 
since about two miles of line upon iron sleepers on Mr. C. Wood’s 
system. The portion of the line selected was that extending 
from Middlesbrough to Newport, the next station west thereof. 
The experimental line was heavily worked under mineral 
traffic, such as continually passes to and from the Cleve­
land ironworks. The sleepers did not stand altogether satisfac­
torily. They were quite sufficiently elastic, and did not rust 
sensibly ; but being seriously weakened by the large holes needed 
by Mr. Wood’s peculiar fastenings, and these holes being situated 
on either side of the rail, just where the strain on the sleepers was 
greatest, the latter were continually breaking there. It became 
obvious that iron sleepers were right in principle, but that the 
particular system tried was not yet perfect in detail. Considering 
that if iron or steel sleepers come into fashion they will 
be made more largely in Cleveland than anywhere else, the 
North-Eastern Railway Company is obviously deeply inter­
ested in. promoting their adoption generally. Recognising 
this, it is wisely continuing its experiments. It is just 
now laying the. piece of line previously referred to—namely, 
that between Middlesbrough and Newport—with iron or steel 
sleepers, rolled at Barrow on Mr. F. W. Webb’s principle. The 
sleepers arc rolled to the requisite trough-like section. Under 
each rail is a sole-plate, to strengthen it there. The chair is formed 
of two jaws made of steel plate, stamped into form and ribbed 
centrally, so as to give strength to resist the pressure of the wedges. 
The jaws, sole-plate, and sleeper are united by rivets passing 
through the three thicknesses. It will be interesting to watch how 
this system of iron or steel sleepers endures under the North- 
Eastern Railway traffic. If it stands that, it will stand anything. 
There is nothing so likely to give a fillip to the iron and steel trade 
as the rapid substitution of metallic for wooden sleepers on rail­
ways generally.

as a rule

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—Business continues to drag on very slowly in all 
branches of the iron trade, and although prices aro bo low that, 
under ordinary circumstances, they would offer a most tempting 
inducement for speculation, there is so littlo confidence in tho 
future that buyers hesitate to go beyond hand-to-mouth purchases 
to cover actual requirements. Except in one or two branches whore 
activity is being kept up, consumers see so little new work ahead 
that they are naturally very cautious about buying, and in many 
cases they havo held back from entering into the contracts which 
are usually given out with tho commencement of the year, prefer­
ring rathor, in tho existing depressed state of the market, to go on 
for tho present with small purchases, as they can see tho iron is 
required. The principal local and district makers of tho better 
qualities of pig iron still hold to late rates; but the absence of any 
weight of orders coming forward is compelling needy makers to 
secure business, if possible, nt lower prices, and there are sellers at 
Is. to Is. 3d. per ton under tho current quoted rates. Tho 
finished iron trade continues in a very depressed condition, work 
only comes in from hand to mouth in quantities barely sufficient 
to keep tho local forges going about three-fourths time, and buyers 
who have good prompt specifications to place are in most cases 
able to obtain concessions upon current rates.

There was only a moderate attendance at the Manchester iron 
market on Tuesday, and business was flat throughout, with very 
little disposition to buy manifested. For the better class of local 
and district brands quotations were firm at about 41s. to 41s. 6d., 
less 2£, delivered equal to Manchester; but on the basis of these 
figures only occasional small orders are being got, and in some 
cases Lincolnshire iron is reported to have been sold at as low as 
40s. 3d. and 40s. 6d., less 2£, for foundry qualities delivered equal 
to Manchester, with forge qualities to be got at about 6d. to 9d. 
per ton under these figures. Outside brands of pig iron are easier 
to buy, good foundry Middlesbrough being offered here at 43s. 4d. 
not cash, with some forge qualities to be got at about 41s. lOd. For 
hematites there has been so little inquiry that prices have really not 
been tested, and quoted rates are practically only nominal. For 
manufactured iron the average basis of prices remains at about 
£5 10s. for good qualities of bars, £6 for hoops, and £7 for sheets, 
delivered into the Manchester district; makers are, however, so 
short of work that there is a disposition to give way slightly upon 
these figures to secure orders.

In bridge and girder work there have been some tolerably good 
orders given out chiefly for railway construction, and locomotive 
and railway carriage builders are still kept busy, but outside this 
class of work, except in a few special branches, a decided slacken­
ing off continues to be reported, and any new work is being keenly 
sought after at very low prices. With regard to the trades union 
societies connected with the engineering branches of industry, I 
may add that further particulars I have been able to gather indi­
cate that their position in some instances is even worse than I 
pointed out last week. Weekly levies from employed members 
have been raised 75 per cent, to meet the heavy expenditure 
entailed to support those out of work, and in some instances 
the funds have been drawn upon to such an extent as in one or two 
cases to practically exhaust their available resources.

Messrs. Deakin Parker and Co., of Manchester, have recently 
introduced an engine of the vertical inverted compound tandem 
type, specially designed for electric lighting, which has given very 
good results. In these engines the low-pressure cylinder is placed 
on the top of the engine frame, and the high-pressure, placed above, 
is separated from the low-pressure cylinder by a distance piece 
containing the glands, &c. One valve spindle goes through both 
valve chests, and works both slide valves. The crank shaft is of 
steel and fitted with balance weights, and the bearing surfaces 
throughout are very large. These engines, I understand, have 
been run as high as 280 revolutions per minute with perfect 
steadiness.

The now refreshment saloon carriages recently built by the 
Manchester and Sheffield Railway Company have been fitted by Mr. 
John Faulkner, of Manchester, with his system of Altandio electric 
bells, similar to those provided for her Majesty’s royal saloon

TIIE SHEFFIELD DISTRICT.
(From our own Correspondent.)

Thk Board of Trade returns for the opening month of the year 
were awaited with considerable interest, in tho expectation that 
they would show some decided chango for the better in thoso pro­
ductions in which Sheffield is interested. Tho result is again dis­
appointing. In January of 1884 wo exported a value of £283,446; 
last month only £239,839; coal, £831,616, as compared with 
£762,401; pig iron, £175,493, against £123,980; bar, angle, Ac., 
£169,789, against £129,858; railroad, £319,859, against £236,699; 
hoops, sheets, and boiler and armour plates, £299,215, against 
£265,101; steel, unwrought, £98,641, against £73,142 ; manufac­
tures of steel and iron, £30,295 and £23,403; steam engines 
£382,210 and £812,124 ; other descriptions of ditto, £737,287 anc 
£552,807 ; plato and plated and gilt wares, £26,143 and £24,210 
telegraph wire and apparatus connected therewith, £280,076 anc 
£27,627. In every case, it will be seen, larger values were sent in 
tho opening month of 1884 than in last 

Turning to the imports, the chief increase has been in articles 
which are largely used in Sheffield. Regulus, for example, has 
increased from £101,105 in January, 1884, to £223,992 in January, 
1885; unwrought or part-wrought, from £170,110, to £298,253. 
Iron ore, on the other hand, has fallen from £214,916, to £181,401, 
while iron bars have increased from £40,085 to £62,052 ; iron bars 
—manufactured—have decreased from £218,117 to £160,235. Steel 
—unwrought—has increased very considerably, from £7130 to 
£12,094. This is, no doubt, the quality known as Swedish 
Bessemer, which is largely re-sold in Sheffield for various purposes.

Hardware and cutlery again show a continuous decline:— 
£341,982, £283,446, and £239,839 in the respective months of 
January, 1883-84-85. Russia, British Possessions in'South Africa, 
British East Indies, and the Argentine Republic show increases, 
the latter from £5352 to £10,738. All other markets have 
decreased—Germany, from £11,283 to £10,235; Holland, from 
£6400 to £4276; France, from £13,035 to £11,142; Spain and 
Canaries, from £9828 to ££7394; the United States, from £31,564 
to £29,873; Foreign "West Indies, from £4198 to £2871; Brazil, 
from £20,291 to £11,707; British North America, from £9052 to 
£6953; Australasia, from £61,140 to £49,807; other countries from 
£78,389 to £59,987.

In steel rails the results of the first month’s trading are even 
more serious, the total value exported last January being only 
£153,631, as compared with £213,202 and £415,103 for the corre­
sponding month of 1884 and 1883. Russia, Sweden and Norway, 
Germany, Holland, Spain, and Canaries—which took a value of 
£11,838 in January, 1884—Italy, and Egypt, have done no 
business this year as yet. The United States fell from £10,062 to 
to £1485 ; Mexico, from £1119 to £552 ; Brazil, from £29,907 to 
£7437 ; Argentine Republic, from £21,195 to £16,396. In January 
of 1883 these four markets took respectively £33,661, £25,732, 
£14,319, and £46,963. British North America, whicn took a value 
of £33,465 in January, 1883, was blank for January of 1884, but 
last month was again a customer to the extent of £24,599. British 
Possessions in South Africa for the opening month of the three 
years had £32,964, £6136, and £5067; British East Indies, 
£91,417, £51,253, and £26,965; Australasia, £66,325, £46,367, and 
£38,062.

Here is a note from a travelling correspondent to which the 
Sheffield Daily Telegraph gives prominence:—“ Solingen is a 
remarkably busy little place, and the great manufacturers seem to 
have no end of orders, principally for North and South America. 
In goods of low and medium quality they seem to have completely 
driven Sheffield out of the market, but the higher and finer qualities 

to be beyond them here, and Sheffield need fear no competi 
tion in that line.”

South and West Yorkshire collieries have sent to Hull during 
January 100,688 tons, 45,342 of which went by rail and 55,256 by 
river, as compared with 95,880 tons for the corresponding month of 
1884. Denaby Main heads the list with 9832 tons, which is 2656 
tons less than in January, 1884. The falling-off is, no doubt,
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1539. Attaching Knobs to Handles, J. Walkor and 

H. B. Worsey, London.
1540. Centrifugal Machines for Drying Sugar, Ac.,

G. Fletcher and W. P. Abell, London.
1541. Centrifugal Machines, G. Fletcher, London.
1542. Roller Mills, G. Fletcher, London.
1543. Buttons, Ac., C. H. Newey, London.
1544. Driving Gear for Velocipedes, J. Ford, London.
1545. Boats Propelled by Mechanism Operated by 

the Feet, C. M. Linley and J. Biggs, London.
1546. Lamps for Velocipedes, J. S. Brown, London.
1547. Safety Fastening for Brooches, H. M. Green, 

London.
1548. Mattresses, G. D. Peters, London.
1549. Vessels for Aerial Navigation, W. R. Lake.— 

(A. E. Ealconnet, U.S.)
1550. Treating Meat, P. Justice.—{0. Holgate, United 

States.)
1551. Barrels, E. Lacemann, London.
1552. Attaching Rudders to Boats, A. T. Frampton, 

East Molesey.
1553. Producing, die., Chlorinated Dimethylpara- 

fhenylenediamines, H. E. Newton.—{A. Mohlau,
Germany.)

1554. Coining Presses, J. M. Napier, London.
1555. Benzoline Lamps, T. Kerrigan London.
1556. Making Corrugated Tubes, S. Fox, London.
1557. Self-acting Stay for Hinged Lids, T. Montcath, 

London.
1558. Constructing Standards for Wire Fencing, W.

H. and F. Brooks, London.
1559. Waterproof Garments, J. Bates, London.
1560. Lawn Tennis, die., Bats, G. H. Kenning, 

London.
1561. Candles, die., J. S. Macintyre, Ashfield.
1562. Expansion Gear, H. Kllhne.—(A. Proell, Ger­

many.)
1563. Protecting Property from Thieves, F. M. 

Gowan, London.
1564. Protecting Places and Property from Thieves, 

die., F. M. Gowan, London.
1565. Filter, A. M. Clark.—(D. Biggs, United States.)
1566. Oscillating Steam Engines, A. M. Clark.—(C. 

P. Waldron, United States.)
1567. Bottling Beer, die., E. R. Southby and W. T. 

Ramsdcn, London.
1568. Saddles for Bicycles, die., J. A. Lamplugh, 

London.
1569. Galvanic Batteries, W. J. 8. Barbcr-Starkoy, 

London.

manager of Ynyshir for a violation of the eighth 
general rule of the Mines Regulation Act by 
allowing blasting operations to be carried on 
under certain conditions, and H.M. inspector, 
prosecuting barrister, and a long array were pre­
sent to hear or take part in the case. Unfortu­
nately, the manager did not present himself, and 
the inquiry was adjourned. It is most desirable 
that an end, one way or the other, should be 
brought about of this vexed question. The col­
liers, almost to a man, maintain that blasting can 
be conducted at working times; the principal 
inspector and the Home Secretary think other­
wise.

The coal trade has not recovered its tone yet, 
though spring prospects are opening well, and the 
arrangements for naval enterprise in connection 
with the East are congratulatory matters for our 
coalowners. I shall not be at all surprised at an 
increase in price and a good deal of spirit in the 
trade this spring. Already some good Govern­
ment contracts have been booked. This week a 
total of 100,000 tons for the Admiralty was 
secured by the Glamorgan Coal Company, Tylor 
and Co., the Dowlais Company, and Lockett and 
Co. A good deal of activity is shown at Merthyr 
Vale, Harris Navigation, Cyfarthfa, Plymouth, 
and Dowlais Collieries. The house collieries do 
not share this activity, as can be seen at a glance 
by the Roath sidings, Cardiff, where a good deal 
of Monmouthshire coal has been lying of late, 
though offered at low rates. Coke is somewhat 
dull, and so also is small steam, which is again 
beginning to inconvenience coalowners.

There is little change to record in the state of 
the iron and steel trade. It is rumoured that one 
of the Dowlais agents has had the appointment 
of manager at Rhymney, but I am not able to 
confirm it yet. If so, the selection is a good one. 
On Monday the Bessemer works at Cyfarthfa 
were put into action, and the converters, blowing 
engines, &c., answered admirably—as might have 
been anticipated, being the best work of Tannett, 
Walker, and Co., and Galloway and Co., of Leeds. 
I have never seen such fine machinery at any steel 
works. The chief feature at Cyfarthfa is un­
limited water supply; the next, the latest 
machinery. Add to this an immense capital, and 
it will bo seen that Cyfarthfa will be able to do 
more than hold its own. I am afraid of some of 
the limited companies. Large quantities of 
iron plant are leaving Plymouth Works, which 
are being gradually dismantled, and will soon 
be in the same category as Penydarran—that is 
brushed away. I hear that the same energetic 
contractor who has bought Plymouth has 
bought Abcrnant Works. Several yet remain, 
Gadlys, Treforest, and Llwydcoed, and the 
sooner the castings are in the furnace and the 
ground utilised the better. There is no possibility 
of revival of the old iron works. The last blow 
has been a preference for steel bars for tin-plate. 
Of late an improvement has set in with regard 
to tin-plate in respect of quantity; prices remain 
about the same.

An explosion of gas occurred at the Park pit, 
Aberdare, on Tuesday, injuring three men, one 
severely. The cause was an escape of gas coming 
in contact with an open light. The colliers there 
work with an ordinary candle.

A testimonial is being got up for Mr. David 
Evans, Rhymney, and is being warmly supported.

THE PATENT JOURNAL.NOTES FROM SCOTLAND.
Condensed from the Journal of the Commissioners of 

Patents.(From our ovm Correspondent.)
The Glasgow iron market has again been much 

depressed in the course of the past week, there 
having been very little business of any importance 
transacted, while the quotations are still on the 
decline. The shipping demand for pig iron has 
not been satisfactory, the orders coming to hand 
for delivery of iron during the spring being much 
smaller than was anticipated. In the past week 

shipments have been poor, amounting only to 
6505 tons, as compared with 8833 in the preceding 
week, and 8900 in the corresponding week of 1884. 
There are ninety-three furnaces in blast, as com­
pared with ninety-seven at the same time last 
year, and as the output considerably exceeds the 
current consumption, stocks are accumulating. 
The stock in Messrs. Connal and Co.’s stores 
exhibits an increase for the week of fully 2000 
tons, the largest addition that has taken place for 
many months.

Business was done in the warrant market on 
Friday at 42s. 2Jd. per ton for cash. On Monday 
the price receded to 41s. lid., while the quota­
tions on Tuesday were 41s. 2£d. to 41s. 2d. cash. 
Business was done on Wednesday at 41s. Id. to 
41s. 0£d. and 41s. l^d. cash. To-day—Thursday 
—the tone was slightly firmer, with business up 
to 41s. 3d. cash, closing with sellers at 41s. 2^d. 
cash.

As a result of the backward demand, the prices 
of makers’ iron are lower this week, as follow:— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
52s.; No. 3, 47s.; Coltness, 55s. and 51s.; Lang- 
loan, 56s. and 51s. 6d.; Summerlee, 51s. 6d. and 
56s. 6d.; Calder, 52s. 3d. and 47s.; Carnbroe, 
49s. and 46s.; Clyde, 47s. and 43s.; Monkland, 
42s. 6d. and 40s. 3d.; Quarter, 42s. and 40s.; 
Govan, at Broomielaw, 42s. 3d. and 40s. 3d.;

*** 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 number oj the Specification.

the

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

name ana address of the communicating party are 
printed in italics.

3rd February, 1885.
1458. Spinning and Doubling Machines, G. Bernhardt, 

Manchester.
1459. Pressure in Hydraulic Mains of Retort 

Houses, F. Morris and J. L. Cloudsley, London.
1460. Ventilating and Smoke Consuming, J. W. 

Holden, Witliington.
1461. Brick-cuttino Tables, A. L. Lineff and W. 

Jones, London.
1462. Paper-making Machines, T. Rowland, Halifax.
1463. Dressing, Ac., Metal Castings, M. Swain, Man­

chester.
1464. Tenteuino Machines, H. Avison, Halifax.
1465. Pumps for Drawing Beer, etc., J. Merritt and 

C. Chambers, Birmingham.
1466. Bottles for Bottling Beer, Ac., R. Mayall, 

jun., Liverpool.
1467. Hammerless Guns and Rifles, J. W. Small- 

man, Nuneaton.
1468. Desks for Art Schools, Ac., F. W. Martin, Bir­

mingham.
1469. Picture Dominoes, T. L. Towler, Birmingham.
1470. Breech-loading Small-arms, J. Cox, Birming­

ham.
1471. Filter, W. Begg, Manchester.
1472. Propulsion of Vessels, W. Barber, Manchester.
1473. Tandem Velocipedes, S. Loo and W. McWilliam, 

London.
1474. Driving Gear of Tandem Velocipedes, S. Lee 

and W. McWilliam, London.
1475. Cutting Files, Ac., A. Bhardlow, London.
1476. Quick and Easy Access to Tall Chimneys, Ac., 

W. Walton, Sunderland.
1477. Exploring the Deep and Looking Round 

Corners, J. McGuirl and H. Currie, Maryport.
1478. Ignitino Apparatus for Gas Motor Enoines, 

T. M. Williamson, C. W. KiDg, J. Malam, and W. A. 
Ireland, Southport.

1479. Tubes for Cap Spinning, Ac., Machines, H. 
Illingworth, J. Binns, and J. Kelly, London.

1480. Automatically Stopping Gill, Ac., Drawing 
Boxes, H. Illingworth and J. Tarbotton, London.

1481. Trawlino Apparatus, S. Kemp, London.
1482. Keeping Cool Dynamo-electric, iic., Machines,

A. Lumley, London.
1483. Self-acting Twenty-four Hour Dial, G. T. 

Forbes, Streatham.
1484. Trouser Suspenders, G. Wralker.-( IF. Green- 

shields, Few Zealand.)
1485. Fixing Candle in Candlestick by means of a 

Steel Spring, W. Henderson, Cumberland.
1486. Universal Smoke Preventer, H. Brown, Lon­

don.
1487. Hygienic Lamt Oil, A. Wright, London.
1488. Domestic and other Fire-places, J. Bennison, 

London.
1489. Capillary Filters, J. C. Mewbum.—(/. A.

Tupper, United States.)
1490. Cinder Siftino Apparatus for uso with Pan 

Closet, J. Devey, London.
1491. Velocipedes, J. Hankins, jun., Walsall.
1492. Fumioator, F. Rosher, Loudon.
1493. Fixing Handle Knobs of Doors to the Latch 

Spindles, J. D. Morrison, jun., and A. Emloy, 
London.

1494. Rotary Engines, H. T. Liverscdge, London.
1495. Bottles for Beer, Ac., W. G. Moll, Liverpool.
1496. Fountain Pens, P. E. SVirt, London.
1497. Spreading, Ac., Hemp, Ac., A. V. Newton.—(/. 

Good, U.S.)
1498. Edoe-settino and other Cutting Tools for 

Trimming Boots and Shoes, S. Keats, London.
1499. Inverted Gas-burner, D. W. Sugg, London.
1500. Combined Cigar and Mouthpiece, L. A. Groth. 

—(G. Kreglinger, Germany.)
1501. Water Meter, L. A. Groth.—(P. Tarda, S)>am.)
1502. Holding Price-lists, Ac., L. A. Groth.—(O. 

Dietze, Germany.)
1503. Etching and its Reproduction by Photo­

graphy, L. A. Groth.—(Dr. E. Albert, Germany.)
1504. Windows and Window Mechanisms, O. Flagstad, 

London.
1505. Electric Batteries, W. R. Lake.—(H. L. Bre- 

voort and I. L. Bober Is, U.S.)
1506. Unions or Couplings for Pipes, N. Thompson, 

London.
1507. Screens for Purifying Machinery, H. Simon, 

London.
1508. Hats, J. Imray.—(A. Crispin, France.)
1509. Gas Heaters, 1. Spielmann, London.
1510. Filters, F. R. Lipscombe, Lond
1511. Machine for Hauling Nets, A. Joss, R. Towns, 

A. Kynoch, and W. Reid, Glasgow.
1512. Paddle Wheels, A. Joss, R. Towns, A. Kynoch, 

and W. Reid, Glasgow.
1513. Metal Tubes, R. B. Evered, London.
1514. Gas Lamps or Burners, F. H. Wenham, London.
1515. Producing Facsimile Copies of Writings, Ac., 

F. Friend, London,

Shotts, at Leith, 51b. 6<1. and 51a. 3d.; Carron. 
at Grangemouth, 49s. (specially selected, 53s. 6d.) 
and 48b.; Kinneil, at Bo’ness, 44s. 6d. and 43b. 6d.; 
Glengamock, at Ardrossan, 48s. 6d. and 43s.; 
Eglinton, 43s. 3d. and 39s. 9d.; Dalmellington, 
47b. and 43s. 6d.

The demand for shipping iron is still very flat, 
and prices for the few contracts available are con­
siderably below the figures quoted by merchants. 
The past week’s shipments of iron manufactures 
from the Clyde included machinery to the value 
of £19,000, chiefly sugar-crushing, of which 
£18,000 worth went to Brisbane, and the rest to 
Trinidad. There was besides £5700 worth of 
sewing machines, £2000 steel goods, and £13,000 
iron manufactures.

At the steel works a fair business is passing, 
and the prospect is, on the whole, not unsatis­
factory.

The will of the late Mr. Thomas Ellis, iron 
manufacturer, Coatbridge, has been proved at 
£33,526.

The notice of a reduction of wages which 
caused a strike of iron moulders at Bo'ness about 
ten days ago has now been withdrawn, and the 
dispute is practically at an end. At Johnstone 
the master engineers have intimated a reduction 
of Is. a week on the wages of all their skilled 
workmen. The employers deemed the reduction 
absolutely essential in the present condition of 
business, and it is not expected that it will meet 
with any opposition of consequence.

Several contracts for gas coal are now coming 
into the market. Cannel is still in request, and 
likely to continue so until Scotch gas makers 
modify their present ideas with reference to the 
necessity for a high illuminating standard of gas. 
The gas tar and ammoniacal liquor of gasworks is 
not in such demand as they were in some former 
times; but companies are still for the most part 
enabled to dispose of them in a satisfactory 
manner.

The coal trade is in a fairly active state. The 
shipping demand is such that the total quantity 
despatched exceeds that of last year up till now. 
This week, however, there appears to be less 
doing in the export department. The shipments 
included 6453 tons at the Queen’s Dock, Glasgow, 
4501 tons at Troon, 8420 at Ayr, 311 at Greenock, 
and 1448 tons at Irvine. In the western district 
the prices are nominally without change. At 
Leith the railway transit rates are operating 
against the extension of the shipping trade, there 
being superior facilities at some of the other 
Firth of Forth and Fife ports.

Several fresh contracts have been placed with 
Clyde shipbuilders in the course of the past few 
days, but there is still a great lack of employment 
in some of the yards.

The shipping 
month of January has been very satisfactory as 
regards bulk, although the freights have been 
much below the mark. The month’s arrivals 
embraced 125 vessels of 112,348 tons, against 124 
vessels of 106,386 tons in the same month of last 
year; while the sailings were 133 vessels and 
130,360 tons, compared with 117 vessels and 
121,990 tons in January, 1884.

5th February, 1885.
1570. Clock-watch Dials, F. L. Phillips, Birming­

ham.
1571. Punching Machines, J. Walker and J. Austin, 

Leeds.
1572. Bicycles, I. Briggs, F. Holloway, and H. D. 

Kendall, Birmingham.
1573. Alloy for Mercurial Gilding, G. Lowo and H. 

Levetus, Birmingham.
1574. Axle-bearings of Velocipedes, A. Burdess, 

London.
1575. Lubricating the Bearings of Spindles, Ac., J. 

Marsh, Manchester.
1576. Cutting Elliptical Holes in Metal, R. K. 

Jones, Liverpool.
1577. Economising Space Occupied by Mortice Door 

Locks, Ac., F. J. Commin, Exeter.
1678. Pistons of Marine Compound Steam Enqineh, 

J. Peacock and G. 11. Harland, Hull.
1579. Safety Railway Carriage and Truck Con­

nector, J. Aldous, H. J. Thomas, and E. Aldous, 
Colchester.

1580. Preventing Water in Reservoirs and Pipes 
becoming Stagnant, Ac., A. B. Lorenz, Beverley.

1581. Compound Carbon Motor, C. Kempstcr, jun., 
Great Ness.

1582. Steam Cylinders, Ac., W. J. Norris and T. 
Hosking, London.

1583. Generating, Ac., Electric Currents, W. P.
Thompson.—(A. G. Waterhouse, Canada.)

1581. Reflectors for Lamps, Ac., A. R. Burman and
A. S. Caine, Liverpool.

1585. Releasing Fisiiino Tackle from tho Boughs of 
Trees, Ac., C. Kompstcr. jun., Great Ness.

1586. Pumps, F. Ball and W. Horton, Birmingham.
1587. Crochet Hook Handles, C. James, ltcdditch.
1588. Ball Bearings for Bicycles, Ac., W. and W. 

Stokes, Birmingham.
1589. Distributing Sand and other Material, A. 

Roberts, Ixindon.
1590. Nut Locks, A. T. Allon and H. Cavill, London.
1591. Weaving Piie Double, Ac., J. Schofield and G. 

Jackson, London.
1592. Oranoe Peel Slicing Machines, II. Faulder, 

London.
1593. Steering Gear, T. Archer, jun., Txmdon.
1594. Cells or Preparations for the Microscope, M. 

H. Robson, London.
1595. Makino Meats of a Coarse Nature, J. Milne, 

Glasgow.
1596. Chimney-tops, R., G. 8., W.

Glasgow.
1597. Cash and Parcel 8ystf.ms for Shop Service, J.

K. P. Nourse, C. Grant, jun., N. W. Stearns, and L.
B. Holt, London.

1598. Fire-lighters, P. M. Justice.—(A. Riboultl, 
France.)

1599. Knitting Mahinks, T. Gadd and J. C. Moore, 
Leicester.—27th January, 1885.

1600. Bicycle Safety Catch, F. W. Marsh, London.
1601. Warm Air Stoves, H. II. Bridgman and J. 

RusseU, London.
1602. Constructing Feed-water Heaters, J. Russell, 

London.
1603. Constructing Hot Water Air Taps, J. Russell, 

London.
1604. Rendering Substances Impermeable to Air, 

Ac., T. J. Pearce and M. W. Beardsley, London.
1605. Knife Cleaning Machine, C. and C. W. 8pong, 

London.
1606. Portable Candle Holders, J. H. Jcnkinson, 

Manchester.
1607. Tobacco Pipes, Ac., C. Schramek and F. J. J. 

Bagley, London.
1608. Railway Permanent Way Safety Keys, E. and

C. G. Dumbrell, New Wimbledon.
1609. Measuring Instruments, A. J. Boult. — (A. 

Schacre, France.)
1610. Medicinal Preparation, A. J. Boult—(F. 

Vankeerbcrghen, Belgium.)
1611. Liquid for Application to the Scalf, A. J. Boult. 

—(If. Rathe, France.)
1612. Paper or Cardboard Boxes, Ac., A. J. Bird, 

London.
1613. Velocipedes, T. H. Lambert, London.
1614. Sewing Machines, G. Sawyer.—(The White Sew­

ing Machine Company, United States.)
1615. Treating Fish foi Producing Oil, Ac., P. Penn- 

Gaskell, London.
1616. Table Dish Heater, P. Penn-Gaskell, London.
1617. Roller Moulds for Grinding, Ac., Purposes, 

E. P. Alexander.—(F. and A. G. Beyer, France.)
1618. Adjustable Wheel Gearing, P. Jensen.—(F.

Wegmann, Switzerland.)
1619. Sewing Machines, P. Jensen.—(G. W. ron Eatc- 

rocki, Berlin.)
1620. Telephonic Transmitting Apparatus, J. L. 

Corbett, London.
1621. Electric Arc Lamps, W. J. Mackenzie, London.
1622. Measuring the Variations in the Level of the 

Sea, Ac., A. F. W. Paulsen, P. K. Prytz, and G. A. 
Rung, London.

1623. Checking Tickets at Theatres, Ac., J. W. 
Longley, London.

1624. Clocks, Watches, and Dials for same, W. C. 
Cooper, London.

1625. Cutting Pile Fabrics, 8. C. Lister and J. 
Reixach, Bradford.

1626. Flushing Cisterns. R. B. Evered, London.
1627. Rack Pulleys for W indow Blind Cords, R. B. 

Evered, London.
1628. Winnowing Machines, G. F. Redfcrn.—(JFi'rlA 

and Co., Germany.)

A Ship Railway fob Canada.—There is a 
narrow neck of land between that portion of the 
Gulf of St. Lawrence which is south of Prince 
Edward Island and the Ray of Fundy; it is about 
17 miles in width. A canal through this isthmus 
would save 600 miles of dangerous coast naviga­
tion in passing from the St. Lawrence to St. John, 
New Brunswick, Portland, and Boston. It is, 
however, said to have been proved that there is a 
difference in the tidal levels of the two bays of 
about 17ft., and that the Bay of Fundy water 
contains alluvial matter in such quantities that it 
would silt up any canal if made. A ship railway 
is now proposed. The question has received 
careful consideration, and in 1882 the Dominion 
Government of Canada agreed to give a subsidy 
of £30,000 annually for twenty-five years to the 
railway when completed. The scheme has been 
submitted to Mr. John Fowler, by whom the 
details of constructing and working the line have 
been considered and approved, and he has con­
sented to act as engineer-in-chief. The railway 
will run through a practically level country, and 
will be laid with four lines of rails, over which 
the cradles in which the ships are placed will be 
conveyed. The steamers and sailing vessels to be 
transported will be limited to 1000 tons register, 
and they will be of the class which, having small 
draught of water, are adapted for lake and inland 
navigation. These are necessarily unsuited to 
the stormy weather and the navigation of the 
Atlantic—hence the advantage of the proposed 
mode of transit. Mr. Fowler says: “ A ship 
railway, as here designed, is but a combination of 
a marine railway, or patent slip, on a large scale, 
with the hydraulic ship lift, both of which are 
in use in different parts of the world. The only 
novelty introduced in this instance is in the 
length of the marine railway, and the consequent 
adoption of locomotive power instead of the usual 
stationary engines, rollers, chains and inclined 
planes. The lifting of vessels with cargoes is now 
of common occurrence, even with double the 
tonnage contemplated to be lifted on your rail­
way, without doing aDy injury or subjecting the 
vessels to any strain beyond what they were 
designed to withstand in the ocean. Looking to 
the large marine tonnage of Canada and the 
position of this railway, which will obviate the 
necessity of weathering Cape Canso and Cape 
Sable and the ocean coast of Nova Scotia, thereby 
saving 600 miles of difficult navigation to steamers 
and sailing vessels pursuing their course from the 
chief cities of Canada to St. John and the United 
States ports, I should think the commercial 
success of your undertaking to be unquestion­
able.” Mr. Fowler adds that he has examined 
in detail the estimates of Messrs. James Perry 
and Co., and also of Sir W. G. Armstrong and 
Co., and is of opinion that the sum of £650,000 
is quite ample to cover the entire cost of the 
line, with all the engineering, administration, 
interest and financing, as well as working capital, 
and believes that the contractors will carry out 
the works with credit to themselves and all 
concerned.

H., and L. Wilson,

on.

trade of the Clyde during the

4th February, 1885.
1516. Boxing Gloves, L. Jeyes, London.
1517. Steps for Road Carriages, J. G. Harrison, 

Birmingham.
1518. Button Fasteners, J. T. M. Burgess, Birming­

ham.
1519. Machines for Washing Wool, Ac., J. and F. W.

1520. Funnels or Tun Dishes, G. T. Neville, Bir­
mingham.

1521. Metallic or Spring Mattresses, I. Chorlton 
and G. L. Scott, London.

1522. Lavatory Appliance, F. Cunliffe, Manchester.
1523. Vertical Steam Boilers, A M. Brown, Ipswich.
1524. Violins, I. Glazebrook, Birmingham.
1525. Railway Sleeper and Sole Plate, W. Scott, 

N ewcastle-on-Tyne.
1526. Confectionery*, R. Service, Dairy.
1527. Railway Foo Signals, M. Ingram, Manchester.
1528. Distributing, Ac., Stamps, Ac., H. B. Barlow, 

Manchester.
1529. Fish-plates or Joint Fasteners, W. Corteen, 

London.
1530. Regulating the Tension of a Continuous Sheet 

of Paper in Rotary Machines, Ac., R. C. Annan, 
South Shields.

1531. Enabling both the Old System and the New 
System of Time to he Indicated on the Same Dial, 
E. Obrecht, London.

1532. Feeding Close and Open Fireplaces with 
Fuel, R. Canham, London.

1533. Mercurial Pumps, W. F. Donkin, London.
1534. Preserving Meat, C. Russell.—(A. Losctsso, 

Calcutta.)
1535. Indicating the Position of Railway Points, T. 

Isherwood, London.
1536. Hat Leathers, C. Schofield, London.
1537. Automatic Re-opening of Torpedo Indicating 

Lights, J. S. Comrie, London.
1588. Stays for Regulating, Ac., the Opening of Case-

' mknts, Ac., W. Brew, London.

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

A special meeting of the directors and share­
holders of the Taff Vale Railway was held in 
Bristol this week. After a very long explanation 
by the chairman of the features of the Amalga­
mation Bill, the meeting approved the same. 
One of the shareholders, it is true, raised a ques­
tion or two, and actually moved that the subject 
should be adjourned for a month. Mr. Inskip, 
the chairman, made a most exhaustive statement 
ere moving his resolution, which was supported 
by Mr. Geo. Fisher.

It was well shown that the Taff differed in one 
marked respect from our railways in general. It 
was a great coal railway. Passengers and goods 
were secondary, and hence the amalgamation with 
the docks was a natural one and to be desired, 
and the control of both docks and railway by one 
director a matter of urgent moment. At the 
Bristol meeting the new railway schemes in con­
nection with the docks were approved. I am 
sorry to state that there is a difficulty with the 
men and the contractors of the New Dock, 
Cardiff, and 700 are out on strike. The cause is 
chiefly, I hear, owing to a “society” dispute, and 
is not likely to be a long

A curious phase of the shot-firing test case took 
place this week. It had been arranged to try the

one.
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placed upon tho lifting rod, and having its intorior 
communicating with tho holos k, for rotating tho lift­
ing rod without rotating tho dischargo tube, substan­
tially as and for tho purposes specified.
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provided with a converging annular space in lino with 
the interior of the cylinder, independent inlet valves 
located in the inner wall of said space, and indepe 
outlet valves located in the outer wall of said 
of a piston constructed with tapering extensions 
adapted to enter the converging annular spaces, sub­
stantially as set forth. (4) In a blowing engine, the 
combination, with a piston-rod and nut for retaining 
the piston in place, of a cylinder head constructed 
with a central opening, a box fitted within said opening 
and made flush with the interior surface of the head, 
said box constructed to receive the nut and to be 
rotated to turn the nut, substantially as set forth. 
309,925. Poise for Scale Beams, Charles D. Carter, 

Detroit, Mich.—Filed February 13th, 1884.
Claim.—(1) The combination, with a poise for a scale 

beam, of a pivotted swinging support, an axis carry­
ing a driving wheel and supported by said swinging 
support, and a spring acting on the support to hold 
tho driving wheel in yielding engagement with tho 
beam, substantially as described. (2) Tho combina-

ndent
space,
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tion, with a poiso for a scalo beam, of a spring- 
impelled support, a shaft supported by said support, a 
sleeve loose on tho shaft, a driving wheel on the inner 
portion of the sleeve, a dial on the outer portion 
of the sleeve, and an index or pointer on the 
shaft in front of the dial and sloevo, substantially as 
described. (3) Tho combination of a scalo beam, a 
poise, a pivotted support, a shaft supported by the 
pivotted support, an indicator driving wheel, and n 
spring acting on tho pivotted support, substantially 
as described.
309,928. Tube Well and Pumpino Mechanism for 

the Same, Matthew T. Chapman, Aurora, 111.— 
Filed June nth, 1884.

Claim.—A hollow lifting rod providod with dischargo 
holos k, in combination with the pipes II, loosely

1726. Forme Cylinders and Formes for Web Print 
ing, J., F., and J. Y. Foster, London.

1727. Making Lace, R. Toone and T. Cooper, London.
1728. Treating Leather Hides, H. McL. Caldwell, 

London.
1729. Apparatus for Screw Propulsion, W. Steel, 

London.
1730. Constant Preservation of Mustard, C. Wells, 

London.
1731. Torpedoes, C. Wells, London.
1732. Indicator for Detecting Presence of Heat, C. 

Wells, London.
1733. Apparatus for Cleaning Ships’ Bottoms, C. 

Wells, London.
1734. Cowl, E. B. Bushell, London.
1735. Syphons, E. Edwards.—(M. Dclavallade, France.)
1736. Brake for Perambulators, II. Loog, London.
1737. Making Metal Tubes, Ac., F. Elmore, London.
1738. Corsets, W. Pretty, jun., London.
1739. Hand Sweeping Machine, A. M. Clark.—(/. 

Oombert and M. Kunze, France.)
1740. Brakes, F. Barnett, London.
1741. Railways, J. Howard and E. T. Bousfield, 

London.
1742. Examination of Borings in Earth, H. II. Lake.

—(Wirth and Co., Germany.) |
1748. Yarn or Thread, S. Hollins, London.
1744. Automatic Floating Valve, P. A. Maigncn, 

London.
1745. Elevator, C. E Hall, London.

1629. Eyeletting Machines, A. Fougeadoire, London.
1630. Combined Umbrella and Walking-stick, A. 

Fougeadoire, London.
1631. Clip for Classifying and Binding Letters, A. 

Fougeadoire, London.
1632. Turning over the Leaves of Music, A. Fouge- 

adoiro, London.
1633. Gas Kilns for Burning Glass, tic., G. W. 

Wilkinson, Birmingham.

receptacles, substantially as described. (2) An electrode 
comprising a conducting support combined with active 
material in the form of pieces of metal—leaf lead or 
foil, for example—applied to said conducting support 
and corroded on their surfaces prior to immersion in 
the battery liquid, substantially as described. (3) An 
electrode having metal foil, rolled, crumpled, or in 
other suitable form, applied to a conducting support, 
substantially as described. (4) An electrode comprising 
corroded metal foil, combined with a conducting 
plate or support, substantially as described. (5) An 
electrode comprising a conducting support provided 
with receptacles extending through the support, so as 
to open on both sides of said support, active material 
packed in said receptacles and applied on both facos 
of the support, and a porous or permeable retaining 
modium outside of said active material. (6) An 
electrode comprising a conducting support provided 
with receptacles extending through the support, 
active material in the form of leaf lead or metal foil 
corroded, crumpled, and packed in said receptacles, 
and applied also on tho surfaco of tho conducting 
support, and a porous retaining medium, substantially 
as described.
309,871. Lathe Tool, John M. Palmer, Chicago, III.— 

Filed March 6tli, 1884.
Claim.—In an attachment to an engine latho, the 

combination of a slotted tubular cutter holder D,

6th February, 1885.
1634. Silos, W. P. V. Collinson, Manchester.
1685. Rotary Screens, W. W. Bullock, Ipswich.
1636. Ever-pointed Pencil Cases, J. Appleby, Bir­

mingham.
1637. Placing Slides in Magic Lanterns, A. W. 

Smith, Rye.
1638. Catching Fish, F. Cordon and J. Scotland, 

sgow.
1689. Insulating Covered Wire, J. Taylor and F. 

Whitoley, Liverpool.
1640. Tandem Bicycles and Tricycles, J. Hill, West 

Hartlepool.
1611. Steam Boilers, H. D. Child, Twickenham.
1642. Railway Chairs, E. Hall, Grantham.
1643. Colouring Matters, I. Levinstein, Manchester.
1644. Knurling Attachments to Screw-cutting 

Machines, A. Anderson.—(The Singer Manufactur­
ing Company, United States.)

1645. Steam Cranes, G. Anderson, London.
1646. Hearing Trumpets, A. Young, London.
1647. Block Printing, W. M. Melville, London.
1648. Fastening Iron Bands for Barrel-making, Ac., 

F. Andrew, Burnt Ash.
1649. Embroidering Textile Fabrics, Ac., S. Waehtor, 

London.
1650. Milling, Ac., Attachments to Lathes, G. H. 

Villy, London.
1651. Fire-grate, Fuel Economiser, Ac., J. Elam, 

Halifax.
1652. Cricket Bats, Ac., T. A. Ward and J. G. Heard, 

London.
1658. Gloves for Cricket and Fives, J. G. Heard and 

T. A. Ward, London.
1654. Medicinal Compound, J. Vollor, Claphnni Junc­

tion.
1655. Tricycles, Ac., J. J. Brown, London.
1656. Self-acting Vent Peg, G. F. Bolling, Manor 

Park, Essex.
1657. Brushes, C. E. Cowan, London.
1658. Thrashing Machines, J. Marshall, London.
1659. Treating Solutions of Sulpho-cyanides, C. W. 

Watts, Birmingham, and C. F. Claus, South 
Wimbledon.

1660. Lubricating Steam Engines, Ac., R. J. Bates 
and T. Leather, London.

1661. Mowing and Reaping Machines, P. Fioreo, 
London.

1662. Taii.or-cut Pattern Linino for Ladies’ Dresses, 
J. Broadlioad, London.

1663. Convertible Velocipedes, W. Smith and G. 
Hick ing, London.

1664. Convertible Velocipedes, W. Smith and G. 
flicking, London.

1665. Constructing Moulders’ Chaplets, G. Wilson, 
Glasgow.

1666. Uniting the Ends of Driving Belts, B Row- 
bottom, London.

1667. Generating Heat in Steam Boiler Furnaces, 
T. C. Lowis.—(F. fates, Germany.)

1668. Hooks for Cart Ha mbs, T. Marsh, London.
1669. Metal Tubes for Boilers, Ac., H. H. Lake.— 

(J. P. Serve, France.)
1670. Pistons, Pump Buckets, Ac., W. Lockwood, 

London.—19<5 December, 1884.
1671. Cutting Holes, Ac., in Cloth, Ac., A. Hent- 

•oheL—(//. Hu hi, Germany.)
1672. Ammunition Hoist, A. Noblo, London.
1673. Fuses for Projectiles, A. Noblo, Lond
1674. Mounting for a Howitzer, A. Noblo, London.
1675. Lamps, W. Hardy, Jun., Jxmdon.
1676. Governors for Controlling Steam Engines, 

Ac., P. W. Willans, London.
1677. Stand for Exposing Goods for Sale, Ac., J. H. 

Rosoman, London.
1678. Heating Buildings, A. Marriott, London.
1679. Lasts, 0. E. Bird, I^ondon.
1680. Boots and Shoes, C. E. Bird, London.
1681. Clocks, G. F. Redforn.—(A. Dardenne, Belgium.)
1682. Imparting Rotary Motion to Tools, Ac., T. 

Ilaxton, London.
1683. Lathing, A. M. Clark.—(J. Morrison, jun., U.S.)
1684. Tobacco Pipe, Ac., T. Haxton, London.
1696. School Bench, A. M. Clark.—(i. G. Vogel, Ger­

many.)
1686. Connecting Postal and other Cards, T. Haxton, 

London.
1687. Ornamentation of Textile Fabrics, Ac., J.

Whitley, Leeds,
1688. Cleansing the Bottoms of Iron Ships, C. P. 

Ogilvio, London.
1689. Measuring Seeds, W. L. Corry, London.
1090. Liquid Meter, J. Howio, W. Turner, and M. 

Hill, London.
1691. Clocks and Timepieces, J. Kendal and M. Laval, 

London.
1692. Metallic Packinob for Piston Rods, Ac., II. 

Parkin, London.
1693. Spirit or Liquid Level, G. P. Evelyn, London.

7 th February, 1885.
1694. Knittino Machines, J. J. Gilbert, London.
1695. Direction Label and Envelope, T. Tarker, 

Leeds.
1696. Bunshades for Perambulators, E. R. Pearce, 

Birmingham.
1697. Two-wheeled Road Vehicles, W. Kcrmeon, 

Liverpool.
1698. Fenders, C. Meason, Birmingham.
1699. Umbrella Stands, C. Meason, Birmingham.
1700. Gas Motor Engines, C. W. King, Southport.
1701. Dynamo-electric Machines, M. II. Smith, 

Halifax.
1702. Lids of Sanitary Tubs, B. Shaw, Halifax.
1703. Heat Motor Engines, J. Wright, London, and 

T. Charlton, Hammersmith.
1704. Combined Coat and Vest, M. Korsh, Man­

chester.
1705. Ticket Holders, J. II. Bailey, Barnsley.
1706. Closing Tubs, W. F. Schumacher, Paris.
1707. Pianoforte Music Cabinet and Triple Desk, J. 

Manger, London.
1708. Brakes, W. Ilixom, Barnes.
1709. Moistening Postage Stamps, A. B. Caldor, Glas­

gow.
1710. Comb, W. Cooko.—(O. Koblinsky, Germany.)
1711. Laying, Ac., Electric Telegraph Wires, J. C. 

Sellars, London.— 2915 October, 1884.
1712. Ear-rings, G. Tabbemor, London.
1713. Takino-up the Slack in Wires Operating Rail­

way Signals, Ac., J. Coleman and I. Henson, 
London.

1714. Electrical Measuring Instruments, J. R. 
Pratt, Upper Norwood.

1715. Packing and Preserving Fresh Meat, Ac., J. 
Wallace, London.

1716. Coating and Drying Plates for Use in Photo­
graphy, A. Coventry, Manchester.

1717. Filtering Medium for Water, Ac., J. Robey, 
Lewisham.

1718. Key Rings and Bracelets, II. Truss ell, London.
1719. Locomotives, T. C. Craven, London.
1720. Connecting Tapes or Belts, G. Williamson and 

1. Jackson, Glossop.
1721. Teaching tho Rudiments of Music, F. Ballin, 

Brentford.
1722. Valvb-oear for Steam or other Engines, T. 

Swan, London.
1723. Bichromate of Soda, W. H. Iliggin, Little 

Lever, near Bolton.
1724. Roof Lamps, J. Rea, Birmingham.
1725. Digging Machines, J. D. Morrison, jun., and A. 

Emlcy, London.

Gla
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1746. Grids for Fixing in Outlets to Roof Gutters, 

J. Blacka, Todmorden.
1747. Surfaces of Giundstonf.s, Ac., T. II. Perrott, 

Cork.
1748. Disinfectant, A. J. Shilton, Birmingham.
1749. Watf.r or Liquor Meters, H. Stockman, Hamp­

ton.
1750. Printino, Ac., Textile Fabrics, J. Birtwistlo 

and E. Ogden, Manchester.
1751. Musical Cabinets, F. A. Abraham.—(E. F. Dor­

man, United States.)
1752. Foot-steps of Mule Twiners, Ac., G. Piekford 

and E. Jagger, London.
1753. Shifting, Ac., the DECKLE Frames of Paper 

Making Machines, W. Archibald and J. Purdle,
sgow.
India-rubber Tires to Cahkiaoe Wheels, T.
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slotted bushing H, cutters E E, adjusting screws 
F F, and binding scrows b b, substantially as shown, 
and for tho purpose specified.
309,886. Secondary Battery, William A. Shaw, 

Pittsburg, Pa.—Filed June 2615, 1883.
Claim.—(1) In a secondary coll or couple, and In 

combination with porous, granular, or pulverulent 
active material of an element thereof, a retaining 
case of perforate or porous fabric stretched on a frame 
of wood or similar material for holding tho said active 
matorial, substantially as described. (2) Tho positive 
or negativo element of a secondary couplo or coll, com- 
jxiHod of a retaining case of perforate or inirous fabric, 

or similar material,

Gla
1754.

Coward, London.
1766. Dampers for Pianofortes, F. Hudson, London. 
1756. Couplino Two or moro Bicycles, E. H. W. and

L. W. Winnall, London.
1767. Watch Case, C. Dtnichert, London.
1768. Bottle Opener, E. Cornelia, London.
1769. Steam Lubricators, E. Tate, London.
1760. Shearing Pile FABRICS, T. Salt, London.
1761. Filling, Ac., Aerated, Ac., Bottles, II. M. 

Thomas. London.
1762. Self-cleansing Low-pressure Filters, W. C. 

Dickenson and E. Harrison, London.
1763. Rivkttkd Joints, J. A. Rowe, London.
1764. Secondary Batteries, J. H. Hellon, London.
1765. Safety Stirrup, J. Scott, London.
1766. Evaporating Sea Salt, P. and J. T. Smith, 

Anorloy.
1767. Cellulose. Ac., from Wood, A. Bohr, London.
1768. Fastener for Wkarino Apparel, 11. 0. Bayfiold, 

London.
1769. Fancy Boxes for Handkerchiefs, E. A. Grib- 

bon and F. Rothwcll, London.
1770. Pocket Knives and Scissors, F. Nouhaus, 

London.
1771. Can-opener, II. J. Allison.—(//. A. Herbert and 

L. Seldner, U.S )
1772. Folding Centre-boards for Vessels, A. W. L. 

Reddle.—< W. Childs and W. J. Hoot, U.S.)
‘778. Copying-press, A. J. Iiurtu, London.
1774. Furniture, T. Bennett, London.
1775. Wkiohing, Ac .Grain, D. J. R. Duncan.— (D. R. 

Cameron and J. Martin, India.)
1776. Calculating Machines, J. McCarthy, London.
1777. Door Locks, G. H. Chubb and G. G. Ex ton, 

London.
1778. Cement, J. Tliomlinson, London.
1779. Footstep Bearings, A. Sheldon, London.
1780. Dyeing Hair, J. Graham, London.
1781. Cleaning Grain, L. Gatlimann, London.
1782. Sensitive Plates, B. A. Slade. London.
1783. Gun Carriages, C. D. Abel.—(F. C. Glaser, Ger­

many.)
1784. Submarine Cable Grapnels, Sir J. Andorson 

and A. E. Kennelly, London.
1785. Ligiitino Railway Carriages by Electricity, 

A. M. Clark.—(7'he Maschincnfabrik Esslingen and 
the Etectrotechnische FaJbrik, Cannstalt, Germany.)

1786. Appliance for 1’bolapsus Uteri, F. C. Child, 
Wellingborough.

strotchod upon a framo of wood 
active matorial in a porous, granular, or pulverulent 
condition within said easo, and a conductor ombodded 
in said aetivo material, substantially as described. (8) 
In tho element of a secondary couplo or coll, an active
jiortion of lead shot or other small partlelos of solid 
metal mixed with active material in a porous or 
pulvorulont condition, substantially as described. (4) 
Tho positive or negative elomont of a secondary cell 
or couplo, eomposod of an active portion of small 
metal particles surroundod by porous or pulverulent 
active material, a conductor, and a porous retaining 
case, substantially as described. (61 
or jKisitivo clement of a secondary cel) or couplo, a con­
ductor of metal protected with an adherent protective

In tho nogntivo
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coating of conducting material—such ns lamp-black or 
othor carbon—in combination with tho active material 
surrounding or in contact with said conductor, sub­
stantially as dcscribod. (6) Tho negativo or positivo 
element of a secondary coll or couple, composed of a 
conductor of copper or othor metal protected with an 
adherent coating of conducting and non-corrodible 
substanco, such as lamp-black, for example—a body 
of active material, and a porous retaining case, sub­
stantially as described. (7) The negative or positive 
eloment of a socondary coll or couplo, composed of a 
carbon-coated metallic conductor, an activo portion of 
metallic particles—such as shot or beads of lead— 
coated, incrusted, enveloped, or mixed with porous 
or pulvorulont material—such as red lead or its 
specified substitute—and a retaining case of porous or 
perforate fabric stretched upon a frame of wood or 
like material, substantially as described.
309,904. Blowing Engine, Peter L. Weimer, Lebanon, 

Pa.—Filed November 1615, 1888.
Claim.—(1) In a blowing engine, tho combination, 

with a cylinder provided at its ends witli annular 
heads for a surrounding water jacket, of cylinder 
heads, each provided with an annular air space, the 
inner wall of which is furnished with independent 
discharge valves, the central portion of tho cylinder 
head extending inwardly and provided with inde­
pendent air inlet valves, and a pipe connecting the 
annular air chambers at tho opposite ends of the 
cylinder, substantially as set forth. (21 In a blowing 
engine, the combination, with a cylinder provided at
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309,866. Hydraulic Gate and Valvf., Joseph Moore, 
San Francisco, Cal.—Filed February 1815, 1884. 

Claim.—The combination of a hydraulic motor having 
a hand operated differential valvo gear, as heroin

1 309.865?]
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te connected 
purpose set

described, and a hydraulic valve or 
therewith, substantially as and for 
forth.
309,838. Polarisation Battery or Electric Accu­

mulator, Camille A. Faure, Paris, France.—Filed 
August 10<5, 1882.

Claim.—(1) In a polarisation battery or electric 
accumulator, an electrode having a conducting sup-

tfe

II
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Im its ends with annular heads for a surrounding water 
jacket, of cylinder heads, each provided with two 
inwardly projecting flanges that fit on the annular 
heads of the cylinder and form an annular air 
chamber or space, the inner flange of the head being 
provided with independent valves, and the outer 
flange perforated and provided with a removable ring, 

port provided with receptacles therein, and nctivo substantially as set forth. (3) In a blowing engine, 
material in the form of leaf lead or foil packed in said the combination, with a cylinder and a cylinder head
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