
Reports each 
should have, 

supposing 
the other to 
be correct, 

taken, from:

a
ii

fi
p< Stock Miles 

fitted, run.8-2

Midland .. .. 332 115 1 for 2 9 430,931

North-Eastern 1984 68 1 for 29 2,734,3j7 1 in 40,210 686 729

1 in 3747 11*3 10’7

Here we see that the failures of the brake on the Midland are 
apparently ten times as numerous as they are on the North- 
Eastern. Can this really be the truth ? If so, why so ? 
The North-Eastern Company uses the Westinghouse brake 
almost exclusively. On the Midland the Clayton brake is 
favoured. This is an automatic vacuum brake with a 
leak-off arrangement, which takes it off in about one and 
a-half minutes after it has been put on. We forbear to 
draw any deduction ; but we think it desirable that 
some explanation should be given by the companies 
concerned as regards the enormous discrepancy. The 
Westinghouse pamphlet deliberately states that “ the 
Midland Company for the last half year return only 
5 per cent, of the total miles run with the Westinghouse 
brake, but have managed to provide 21 per cent, of the 
reports against it. The returns for the last three half- 
years show that this same company return less than 7 per 
cent, of the miles, and 25 per cent, of the reports ; while 
over the whole of the period for which these returns have 
been issued, the miles run amount to less than 10 per cent, 
and the reports to 32 per cent, of the totals during the 
four years ending December, 1881.”

We have said enough, we think, to show that the 
returns of the Board of Trade are probably very inaccurate, 
and it remains to be seen how they are to be made other­
wise. It is clear that if they are to be of any value at all 
they must be truthful, and we hope it may be in the 
power of the Board of Trade to secure accuracy. When 
we see the most trumpery mishaps carefully recorded in 
some instances, while important failures, risking the lives 
and injuring the bodies of many passengers, are passed 
over in silence, we find it difficult to resist the impression 
that the officials who prepare the returns are not blessed 
with that perception of the value of minute accuracy 
which is essential in preparing returns of this kind, and 
is usually found associated with perfect honesty of pur­
pose. To us it seems clear that the pamphlet from which 
we have quoted deserves the attention of the directors of 
the railway companies concerned, on whom ultimately 
devolves all responsibility for the accuracy of the returns 
made by their officials to the Board of Trade.

ELECTBICAL ACCUMULATOBS OB SECONDAKY 
BATTEBIES.

By Professor Oliver J. Lodge, D.Sc.
No. II.

A Plante and a Faure cell, though the process, and 
more especially the time, of formation is different, 
are, when formed, pretty much the same thing ; and 
consist of two plates of lead, one coated with black 
peroxide of lead (Pb 09), the other with a spongy 
material consisting of metallic lead in a fine state 
of division and more or less alloyed with hydrogen ; 
both plates immersed in dilute sulphuric acid of about 
ordinary battery strength. Two plates in this condition 
must, as explained last week, give a current when con­
nected by a wire, the positive current flowing along the 
wire from the peroxide coated plate—the + plate—to the 
spongy metallic — plate, and back through the liquid in 
the other direction ; the spongy lead becoming gradually 
oxidised, and the peroxide reduced to some lower oxide, all 
the time the current lasts, i.e., until the condition of the 
surfaces has become either temporarily or permanently the 
same. In order to bring the plates into the active condi­
tion they are first coated with oxide of lead, either 
electrically—by Plante— or mechanically — by Faure, 
which is then acted on by an electric current passed 
through the cell for some considerable time, the current 
being made to enter the liquid at the plate which is to be 
peroxidised, and to leave it at the plate which is to be 
reduced. Hence the former of these plates may be per­
manently labelled +; for when charging the cell the 
current enters at it, and when discharging the cell the 
current sets out from it. The other plate is similarly 
always —. There need therefore be no ambiguity about 
these terms. The 4- plate is always to be connected with 
the positive pole of the dynamo, whether the latter is 
supplying the current to the battery and charging it, or 
whether the dynamo is receiving the current from the 
battery and being driven by it.

Theory of Electro-chemical Decomposition.—It was stated 
last week that electricity was conducted through a liquid 
by means of two opposite processions of the constituent— 
dissociated—radicles of whatever substance in the liquid
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rails. Nine vehicles were badly and eight slightly damaged, 
and the front train, which was in motion when struck, was 
severed in three places. There were twenty-seven people 
injured. In another case the vacuum brake proved use­
less. An axle broke near Bawtry on the Great Northern 
Bail way, and rendered the brake hors de combat. We 
have in all particulars of six collisions caused by the 
failure of the vacuum brake, and concerning four of these 
not a syllable is said in the Board of Trade returns. It is, 
of course, possible that the silence of the railway companies 
concerned was due to inadvertence ; but the public will, 
we fear, be disposed to assume that the companies wilfully 
suppressed the mention of a disagreeable fact. But the 
pamphlet does not rest here. It goes on to point out that 
in very many cases the returns cannot fail to mislead. 
For example, we may cite the following comparison 
of the Westinghouse brake on the Midland and North- 
Eastern railways :—
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is undergoing decomposition, and that every such radicle 
possesses a certain definite charge of electricity which it 
carries with it and delivers up to the electrode, either when 
it is set free by combination with its fellows, or else when it 
is made to combine with something in metallic communica­
tion with the electrode. It was also stated that the charge 
of electricity possessed by a dissociated monad radicle is 
constant; and that diads have twice this charge, triads 
thrice, and so on. From these considerations it follows— 
as was proved by Faraday-—that for a given weight of 
substance decomposed, a definite quantity of electricity is 
required ; a quantity which will be known as soon as we 
know the number of atoms liberated, the electrical charge 
of each, and the weight of each. Let q be the dissociation 
charge of a free hydrogen or other monad atom or radicle. 
We do not know the value of q yet, we only know that it 
is perfectly definite and unchangeable. Let n be the weight 
of any atom or compound radicle released from a combina­
tion in which it acted as a Aad ; in other words, let its 
active atomicity have been reduced by Jc, or let Jc be the 
number of bonds which have been broken in the act of 
making it a free radicle—whichever way of expressing it 
is preferred—then it is necessarily possessed of an electrical 
charge Icq.

Let N be the number of such atoms delivered up to an 
electrode in any time, then in the same time a quantity of 
electricity Q = N k q must have passed through the cell; 
and the weight of the substance liberated in the same time 
is N/x—call this M. Then

M 4
Q kq

Now, in the right-hand side of this equation h is the 
only thing we know; we only know the relative weight of 
different atoms, not the absolute weight of any. Let h be 
the absolute weight of a hydrogen atom, and m the number 
ordinarily known in chemistry as “atomic weight,” viz., 
the number which expresses the weight of any atom 
relatively to hydrogen, so that 4 = m h; then the above 
equation may be written

M m h
Q Jc q

Now, though neither h nor q are yet known, their ratio 
has been determined by careful measurement, and it is 
g-Aj-s in C. G. S. units; in other words, the electrical 
charge of a free hydrogen atom is 9505 times its 
weight in grammes. And the charge of any other 
radicle of atomic weight m and with k free bonds is 
9505 Jc-times its weight in grammes.

m
If the weight of the substance be expressed in pounds, 

and the quantity of electricity concerned in its liberation 
or decomposition in Ampere-hours—as for practical pur­
poses is rather convenient — the above number 9505 
becomes 12,020, or, with sufficient accuracy in ordinary 
cases, 12,000. So we will now repeat the above equation 
in an easy and practically useful form :—
Weight of substance acted on ordinary “atomic weight” 

in a single cell, in pounds _ of the substance 
Quantity of electricity passed 12,000 times the number

of bonds released per 
atom of the substance.

through it, in Ampere-hours

Whether the “ substance ” is the constituent which is 
liberated at the positive or at the negative pole, or whether 
it is the original compound, which is not “ liberated ” at 
all but decomposed, matters nothing. The above state­
ment is perfectly general and universally applicable. It 
applies also when it is recomposition that is going on 
instead of decomposition.

The expression “number of bonds released or joined per 
molecule ” is not a happy one, but the phrase “ change of 
valency” is no better, and the very simple meaning 
intended to be expressed is best conveyed by an example. 
Suppose Cu S04 is being decomposed; two bonds are 
released when Cu separates from S04, hence 
Weight of sulphate of copper decomposed _ 63 '5 + 32 + 64 
Quantity of electricity passing through it 
But we might equally well write—

Weight of copper deposited _ 63‘5
24,000

Take as another example the decomposition of common 
dilute sulphuric acid, with copper electrodes say,

Weight of hydrogen set free 
Quantity of E passed through cell 12,000

Weight of sulphuric acid decomposed _ 98
~ 24,000

24,000

Quantity of E required

1

Quantity of E
Weight of sulphate of copper formed at 

the expense of the oxygen electrode _ 159-5 
24,000'

Suppose nitrate of silver is the substance acted on. 
Here only one bond is released per molecule, so 

Weight of silver deposited _
Quantity of E

Weight of nitrate of silver decomposed 
Quantity of electricity 

Finally, suppose the substance acted on is Pb O, the 
protoxide of lead, then

Quantity of E

108
12,000

170
12,000

Weight of litharge oxidised to peroxide 
Quantity of E required.

Weight of litharge reduced to metallic lead, the same. 
Thus a current of one Ampere is able to oxidise on one

223
24,000

223 lb. of litharge per hour, pro­side of a Faure cell 24,000
vided there is no waste, nor any gas given off, and 
to reduce the same amount on the other side. Or, every 
pound of litharge on either side of a Faure cell requires 
108 Ampere-hours for its reduction and oxidation.

If instead of one cell a number n are taken and arranged , 
in series, and the current sent through them, all the above 
action goes on in each cell, so of course the total decompo­
sition will be n times as great. O. J. L.

Liverpool, May 20th.

May 26, 1882.

BOABD OF TBADE BETUBNS AND CONTINUOUS 
BBAKES.

On Monday night Earl De La Warr moved that the 
House of Lords should go into committee on the Con­
tinuous Brakes Bill. This Bill, it will be remembered, 
proposes to make it compulsory that railway companies 
shall adopt some form of continuous brake on all passenger 
trains. Lord Colville of Culross moved the previous ques­
tion ; that is to say, he wished the progress of the Bill to 
be delayed indefinitely. His arguments may be briefly 
.summed up. They are embodied in the statement that 
railway companies had not any object in killing or maim­
ing people ; their great desire was to carry their passengers 
with the utmost safety, not only on the ground of humanity, 
but because of that very ugly word, compensation. Accord­
ing to the report of the Board of Trade for 1880, the last 
which had been issued, no fewer than 603,884,000 railway 
journeys had been made in this country in the course of 
the year, and only twenty-nine persons were killed from 
■circumstances beyond their own control, being at the rate 
of one in 20,927,034 persons who travelled on railways, or, 
including season ticket holders, one person in every 
24,600,000. That, if compared with walking in the streets 
of London, was comparative safety. According to a letter 
from a practical engineer, there were many accidents 
which might happen without the automatic brake giving 
the slightest warning—so long as the couplings did not 
break—such as a train jumping off the line or taking fire. 
In the face of such testimony he could not accept any

• compulsory legislation on the subject from a private 
member of that House, and he trusted their lordships 
would support him in moving the previous question. 
Loixl Colville might have used precisely similar argu­
ments against any proposal whatever to interfere with 
the liberties of railway companies. On his showing, 
the Board of Trade should not inspect bridges, or signals ; 
.and it is unfair to the companies to compel them to obtain
• a certificate before a line can be used to carry passengers. 
He evidently failed to see that the immunity from danger 
now enjoyed by the travelling public results in a large 
measure from that very interference, the extension of 
which he deprecates. There was, however, much force in 
Lord Cairns’ argument that it was very desirable that a 
system of continuous brakes should be adopted, and if the 
Board of Trade had made up its mind as to the best system 
and had come to Parliament for powers to compel its adop­
tion, he for one should be very much disposed to grant the 
request. But that was just what the Board had not done. 
By the Bill Parliament was asked to stereotype now and 
for ever, or at any rate until the Act was repealed, a sort 
of ideal brake, and to submit the question whether the 
brakes of the various companies answered the require­
ments of the Act to a body of gentlemen—the Bailway 
Commissioners—who were utterly unfit to determine such 
matters. Such questions were altogether foreign to the 
business the Commissioners were appointed to transact, 
•and he held that duties of this nature ought not to be 
thrown upon. them. In this we fully agree with Lord 
Cairns. But is it not certain that such modifications might 
he made in the Bill while in Committee as would get 
this difficulty ? The conditions laid down by the Board of 
Trade are quite intelligible, and there ought to be no great 
trouble in ascertaining whether any given system of 
brake did or did not comply with these conditions. The 
point would not have to be settled by the railway 
companies unaided, the engineer officers of the Bail way 
Department of the Board being quite competent to 
■decide, not, we will say, on the merits of a brake, but 
as to whether it did or did not comply with the conditions 
laid down. Thus it takes no very great effort of skill to 
say whether a brake is or is not automatic ; whether it 
can be applied by both guard and engine-driver, and so on. 
After something had been said by Lord De La Warr, and 
others, the previous question was carried without a discus­
sion, and so for the present a Bill which has been read a 
second time is shelved.

The Westinghouse Brake Company has recently issued 
a pamphlet which deserves particular attention, inasmuch 
as it brings very grave charges against certain railway 
companies. The Board of Trade is empowered to obtain 
from railway companies complete returns of all accidents 
with, and failures of continuous brakes, and it is obviously 
of much importance that these returns should be quite 
accurate; if for no other reason, then because they 
used by rival inventors as weapons with which to attack 
each other ; and being issued under the sanction, so to 
speak, of the Board of Trade, they acquire official importance. 
Now the pamphlet to which we have referred states in very 
explicit terms that the returns are incomplete, and that 
they have been incomplete from the first; and the imper­
fection is discovered by comparing the brake returns with 
the official reports of the Board of Trade inspectors. Thus, 
on September 2nd, 1878, on the Lancashire and Yorkshire 
Bail way, at Wakefield, a collision occurred between two 
passenger trains, caused by the vacuum brake failing to 
act owing to the flap of the release valve breaking off. The 
inspector remarked that this accident furnished a strong 
argument in.favour of the general adoption of automatic 
brakes. This case was not included in the returns to the 
Board of Trade, nor, we are told, was any one of the 
following On June 27th, 1881, a collision occurred at 
Huskisson station, on the Cheshire Lines Bailway, bet 
two passenger trains, upon a down gradient, and was caused 
by the failure of the vacuum brake to act, owing to the 
■coupling coming undone between the tender and the train. 
Three out of the four passengers in the train were injured. 
-On the 11th August, in the same year, the 8.30 express from 
ivmg s Cross broke away in the Calton Tunnel, close to Edin­
burgh. The rear seven vehiclesranbackforabout 1000 yards, 
and came into collision with a passenger train standing in 
Musselburgh The gradient is 1 in 78. The train was 
fitted witha temith vaccum brake. There were ten persons 
+iyiUrti' r, • ^le.cem^er ?th, 1881, a collision took place on 
„ e . ieskiie Lmes Bailway, near Manchester Central 
fetation. A train fitted with the vacuum brake ran into 
another train, which it was following on the same line of

over

are

ween

M
ile

s r
un

.

Pr
op

or
tio

n 
of

 re
po

rts
 

to
 b

ra
ke

s.

To
ta

l b
ra

ke
s in

 us
e 

on
 en

gi
ne

s a
nd

 ca
r­

ria
ge

s^
__

__
__

__
__

__
N

um
be

r o
f re

po
rts

.



THE ENGINEER May 26, 1882.374
tance. The Manchester Company shows a tricycle belonging to 
classes 2, 4, 5, and 7, a pair of winch handles at elbow level 
being connected to the bosses of the driving wheel by pitch 
chains. The handles are connected to their pitch wheels by 
friction clutches, so that they are only fast while moving the 
machine ahead. This seems to be a mistake, and generally in 
any machines the adoption of clutches which prevent going back­
wards is a mistake. It reduces the control of the machine,

left-hand crank pins. The latter pumps serve a double purpose* 
viz., acting on the up stroke as lift pumps for raising the water 
from a well in the engine-house to the spacious overhead tank 
which forms the roof of the boiler-house, and on the down 
stroke as circulating pumps for the condensers.

The engines are so designed that in case of anything happening, 
to disable the gearing on one side, the damaged side may. 

be disconnected, and the other side worked as a single engine,. 
The general design is good, being compact without being cramped, 
and considering their power, they occupy comparatively little 
space. The accumulator is

EXHIBITION OF BICYCLES AND TRICYCLES.
A COLLECTION of bicycles and tricycles has during the past 

week been on exhibition in the Aquarium, and some of the 
machines shown exhibit great ingenuity of design and good 
workmanship. There are, generally speaking, but two kinds of 
bicycles and five of tricycles. Of bicycles there are (1) those 
so commonly known that it is quite unnecessary to describe 
them, and (2) those which have attached to the main wheel fork 
a swinging lever and treadle, by which means the rider’s seat and, 
therefore, the rider can be placed much farther to the 

of the driving wheel than in the ordinary bicycle, and the 
risk of being thrown forward off the saddle when the driver meets 

obstruction is very much lessened. Some of the details of 
these bicycles are very ingenious, and the arrangement of treadle 
levers will make the bicycle a favourite with many who had pre­
viously looked upon it as too dangerous. Many of the makers 
are using main bearings in which rubbing friction is reduced by 
the employment of loose rolling friction balls. Even in these 
ball bearings there is, of course, some friction, but it is 
mostly rolling friction. Of the tricycles there are (1) those 
having the third or steering wheel in front; (2) those having 
this wheel behind ; (3) those having straight through axles for 
the main road wheels ; (4) those having stud axles for the main 
road wheels ; (5) those worked by hand instead of by the feet; 
(6) those worked by gearing ; and (7) those worked by pitch 
chain. Generally it may be taken that arrangement No. 1 is 
better than No. 2, and that No. 3 is in any case better than 
No. 4. Between 6 and 7 there is little to choose, though, per­
haps, the pitch chain well made may be generally the better 
arrangement.

In referring to some of the exhibited machines, and com­
mencing at one end, we first notice a tricycle, by the Howe 
Machine Company, having two speeds, one being for going up 
hill, when the crank makes about five revolutions to, say, four of 
the wheels. The gearing consists of a steel tape, to which is 
rivetted along the centre a number of studs, which take into 
corresponding holes at about l|in. pitch in the small wheels 
the crank shaft and driving wheel bosses, a piece of flat steel 
being held by each rivet as in Fig. 1. As either one or other speed
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an exceptionally large one, having; 

a.ram of 20in. diameter and a stroke of 35ft. The moving por­
tion of the accumulator weighs about 100 tons.

The steam boilers, of which there are six, are of the single flue- 
multitubular type, and work up to a pressure of 75 lb. to the 
square inch. They are fed by a steam force pump, and are also- 
fitted with an arrangement which enables them to be fed from 
the accumulator pressure in case of emergency. The engine, 
boiler, and accumulator houses form one compact building, and 
are situated near the east end of the dock. The coal-shipping 
machinery consists of four hoists of the most improved pattern. 
The framework is entirely of wrought iron. They are capable- 
of lifting a dead weight of 19 tons to a height of 27ft., and are- 
fitted with overhead anti-breakage cranes. The object of these; 
cranes is to obviate the making of small coal which would/ 
naturally ensue were the coal tipped from the shoot to the 
bottom of the hold of a vessel. A sufficient quantity of coal is 
lowered into the hold in skips by these cranes until a cone of coal 
is formed of a certain height; upon this cone the contents of the 
full wagons are tipped, and the fall consequently broken. The 
loaded railway wagons are brought up to the hoists on the low- 
level railways; lifted, tipped, and despatched from the cradle 
the high-level railways, which are constructed on an incline., 
down which the empties run freely. One hoist has been erected 
for the Midland Railway Company and three for the Great 
Western Railway Company.

There are three movable hydraulic quay cranes capable of lift­
ing 30 cwt. a height of 56ft. These cranes travel along a perma­
nent way, and can be worked at any point along the quay wall, 
combined hydrants and stop valves having been coupled into the 
pressure mains at intervals, to which to connect the cranes.

The machinery for working the enormous lock gates and the- 
sluices is also driven by hydraulic power, and consists of 
hydraulic opening and closing machine for each pair of gates, 
the continuous shafting principle. By a suitable arrangement of 
clutch gearing, the same hydraulic engines which work the gat 
are also used for working the ship capstans. The swing bridge- 
spanning the 60ft. lock is of wrought iron girder work, and turns 

central steel pivot. It is worked by two hydraulic cylinders 
and rams placed in a pit underneath. A similar bridge will be 
constructed over the graving dock when the latter is completed. 
Most of the machinery has been tested. The steam engines- 
have been running for a week, and so far have worked admirably.. 
The whole of the lock machinery has also been in use. Two- 
coal hoists have been tested, and are now ready for active service-. 
The remainder will be completed in the course of a few days.

The gap in the old east pier has now been widened sufficiently 
to allow of the passage of any vessel, and a large steamer of 
4000 tons is daily expected to come in for loading her bunkers.. 
The dock, designed by Mr. Abernethy, with Mr. A. J. Schenk 
resident engineer, and constructed by Mr. T. A. Walker, the 
tractor, has been built in a remarkably short space of time. The 
workmanship, masonry, &c., are of the best quality. The area 
of the dock is twenty-three acres, the working depth being 27ft.
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and in the case of the Manchester Company’s machine 
the rider is powerless when an obstacle presents itself in his path 
unless he leaves go of one handle and uses the brake, even then 
he cannot back off. If the handles were tight they would, of 
course, revolve whenever the road wheels move, which, however, 
is a small objection; but by having these handles tight, 
steering lever would be wanted, as the rider could steer perfectly 
well by working one wheel or the other a little harder, according 
to the way he wanted to go. The steering lever on the machine 
last referred to is worked by side movement of the legs. It is 
awkward and limited in range.

Messrs. Ellis and Co. show nice little bicycles of Class 2. 
The Swallow Company show some well-made and well-finished 
bicycles, Class 1, and tricycles of classes 1, 3, and 7. Messrs. S. 
Withers and Co. showed the Merlin tricycle, belonging to classes 
2 and 4. This machine has no gearing or crank, but is driven by 
a strap on a spring roller and pedal levers. The machine cannot 
move backwards, but is fitted with a powerful brake. Messrs. 
Withers and Co. also showed tricyles of good design belonging to 
Classes 1, 3, and 7. The Caroche Tricycle Company showed 
tricycles of classes 2, 4, and 6, three cog-wheels being used to 
transmit motion to the drivers, one of them being of the 
character indicated in Fig. 4, that is, having teeth formed of
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may be thrown into gear they may be both thrown out, so that 
the feet need not move in going down hill. This belongs to 
Class 4, the axle being as shown in Fig. 2, and also to Class 2. This 
tape-driving gear we should not consider as good as a chain, and 
it is questionable whether there is not too much complication of 
parts in the double set of gearing.
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uUJ A A Great Tank.—An important irrigational work, known as the- 
Ashti Tank, has recently been completed in the Sholapore Col- 
lectorate. It is situated on a tributary of the Bhima River in the- 
Madlia taluka, about sixteen miles south-west of the town of 
Madha, twelve miles north-east of the large and important town 
of Pandharpur, and fifteen miles, in a direct line, from the nearest 
station of the Great Indian Peninsula Railway. The proposed 
branch line to connect the Great Indian Peninsula Railway with, 
the town of Pandharpur will pass through a portion of the tract to- 
be irrigated by the tank. The principal works consist of an. 
earthen dam, 12,709ft. in length and 58ft. maximum height, 
thrown across the valley of the Ashti Nala, and forming a reservoir 
or tank, which, when full, will have a surface area of rather more 
than four square miles, and a storage capacity of nearly 1500- 
million of cubic feet. It is supplied from a catchment basin 
having an area of ninety-two square miles, the average 
annual rainfall being 24in. The escape of flood water, after 
the tank has filled, is provided for by a waste weir 800ft. in. 
length, the crest of which is 12ft. vertically below the top of 
the dam. There are two canals—under construction—starting at a 
level of 22ft. below the “full supply” level of the tank, one on 
each bank of the Ashti Nala. They are designed to have an aggre­
gate length of 29 miles, and will command a total area of 25,270- 
acres of land. The entire cost of the scheme is six and three- 
quarter lacs of rupees, and it is estimated that the revenue from 
irrigation, when fully developed, will yield a return of about 4 pe 
cent, on this outlay. The project was originally prepared in 1869 
by Captain—now Colonel C. B. F. Penny, R.E., but not proving, 
sufficiently promising as a financial investment to justify the outlay 
of loan funds for its construction, it was laid aside. In 1876, when 
the great famine in the Deccan was imminent, the prosecution of 
useful works upon which to employ the large number of people 
seeking relief from the State was urgently called for, and this work 
was one of the first undertaken for that purpose, the project being 
first thoroughly revised by Mr. C. T. Burke, B.E., Executive 
Engineer, under the orders of Colonel C. J. Merriman, R.E., then 
Chief Engineer for Irrigation. It may be regarded as a type of the 
general character of the many large and useful works undertaken 
for the purpose of relief in the Irrigation Department, and was one- 
of the most important from its position, being situated in almost 
the centre of the area affected by famine, and in the heart of a 
district in which the effects of the famine were first, and, with the 
exception of Kaladgi, probably most severely, felt. It gave 
stant employment for almost the entire famine period to a large 
number of people, the average daily number being, from the 
mencement to the closure of the work, as a relief work, 9257. The 
maximum number on any one day was 17,179. The outlay was- 
3,09,621 rupees in wages and charitable relief, and the value of the- 

rk executed was 1,46,278 rupees. During the subsequent period 
of scarcity and high prices in 1878 the work was again useful in, 
affording employment to the people. Another important feature 
in connection with this work was the successful employment of con­
vict labour on a large scale. Orders were issued for the formation of 
a gang in March, 1878. A temporary jail, hospital, cook-houses, 
&c., were built by the convicts, and completed on the 15th July* 
1878, from which date to the present time the gang has been * 
tinuously employed on the works. The average daily number of 
convicts employed on working days varied from 237 in 1878 to 774 
in 1880, and the amount earned per prisoner varied from Rs. 50£ 
in 1878 to nearly Rs. 53J in 1880. The total expenditure upon the. 
Ashti Tank Works up to the 31st December, 1881, excluding 
amounts paid for land compensation, cost of surveys, establishment 
and tools and plant, was about Rs. 4;j lakhs, of which Rs. 2Jj lakhs- 
were paid for famine and convict labour. The works have been, 
carried out under the supervision of Mr. C. T. Burke, B.E., 
Executive Engineer for Irrigation, Sholapore and Ahmednuggur,— 
Times of India.

SECTION
A.-B

small pivotted balls. A jack-in-the-box motion is used, so that 
both wheels are drivers, or one may run loose automatically. 
The three cog-wheels are employed so that the crank shall turn 
in the same direction as the drivers ; but in a tricycle of the 

class, by Mr. A. Burdess, only two gear wheels are used, 
and the crank therefore revolves in a direction opposite to that 
of the drivers, and as the work is done on the crank in the 
instroke, the muscles are more completely brought into play, and 
power is applied to the crank usefully through a slightly greater 
part of the half revolution. The seat of this machine is hung 

springs by leather straps and is very comfortable.
The novelty of the Exhibition, however, was that shown by 

Mr. E. Burstow, of Horsham. This is a five wheel machine, and 
is called the centre-cycle. It may best be described by saying 
it embodies the principles of the Plimpton skate and the ordi­
nary bicycle. Between four small wheels is one large wheel 
similar to a bicycle wheel and with a similar crank and steering 
handle. This handle is connected by a Hooke’s joint to the axles 
of the four small wheels, and when it is moved to turn a corner 
the small wheels track exactly as the skate rollers do when the 
rider leans over. A flexible frame consisting of two jointed fork 
bars surround the main wheel and pivot on the crank axle. This 
frame being composed of two forks jointed near the crank, 
the hind or fore wheels may be lifted off the ground 
as desired, or may be set so that all the wheels run. 
Usually, however, they would be set so that they only occasion­
ally touch the ground, and thus the machine runs occasionally as 
a unicycle. The action of the machine is very similar to that 
of the roller skate, and it is a very nice machine to ride, and it 
seems to have the advantages of the bicycle, of firm control over 
the crank, with much of the safety of the tricycle. Of course 
it is possible to throw it over, but this is difficult, and it is a 
very steady machine. While riding, the hind and fore wheels 
may be lifted so as to clear obstacles, such as bricks, the 
rider sits quite over the cranks, and he cannot be thrown either 
backward or forward.

Another machine exhibited by the same makers is of classes 
2, 4, and 7, the pitch chain being strong and about l^in. pitch. 
In this, and in most machines exhibited, the steering is effected 
by a small corkscrew or spade handle on a spindle carrying 
a pinion gearing in a rack, which moves the steering wheel by a 
tiller lever. This handle arrangement, though so much used, is 
not a good one, for it is inconvenient to have to turn it several 
times to get sharp round, and there is always some uncertainty 
in the amount of movement that a given turn or number of 
turns of the handle will give to the steering wheel.

The next machine we come to is by Mr. G. Leni, and although 
not highly finished, it has some good points. It is called the 
Mason, and belongs to classes 1, 3, and 7, but to prevent tipping 
backwards a tail is attached which of course only comes into 
play very occasionally. The brake in this case is of the strap 
form on one wheel boss like that used on a crane or crab winch. 
Mr. Leni also shows what he calls a workman’s tricycle. It be­
longs to classes 2, 4 and 7, and though it has no pretence to 
high finish it is a very good machine for £9 10s., but it has the 
objection which belongs to classes 2 and 4. Mr. T. Hutchin 
shows some well made machines belonging to the same classes, 
but he also shows a well-made and well-finished machine in 
classes 1, 3 and 7, with a brake which acts on the india-rubber 
tire of the driving wheel. It is of similar form to the Mason, 
but more compact and lighter.

same

on

i

Several makers use the 
crane friction brake, but it is a question whether the 
brake on the periphery of the driver does not 
less strain on that wheel.
double tricycle in which the cranks for the two riders 
disconnected, one crank being geared to each wheel. This 
machine belongs to classes 1, 4, and 7. Messrs. Starley Bros, show 
well-made tricycles named the Salvo, and a good double tricycle 
belonging to classes 1, 3, and 7, the wheels being driven through 
the medium of differential or jack-in-the-box motion, so that 
both wheels are drivers yet both are free to lag or to run ahead 
as required for turning corners. This gear adds to the strength 
and safety of the machine. Messrs. Singer and Co. show well- 
made and highly-finished bicycles of Class 2. The same

cause
The same maker shows a

con-

com-

OPENING OF THE PRINCE OF WALES DOCK, 
SWANSEA. wo

The first vessel to enter the fine new dock, the City of 
Lincoln, went into Swansea on the 17th inst., and having taken 
in a quantity of tin-plate in the South Dock, entered the Prince 
of Wales Dock to take in her bunker coal. The vessel was 

The dock is fitted with hydraulic machinery erected by Sir 
appropriately chosen, as she is one of the largest cargo steamers 
afloat.
Wm. Armstrong and Co. The hydraulic plant consists of two 
double horizontal high-pressure expansive-acting condensing 
steam engines, having steam cylinders of 22in. diameter, 30in. 
stroke, and capable of giving off 150-horse power from the 
force pumps. By a suitable arrangement these engines may 
be made to work with or without the condensers. They 
also fitted with variable expansion gear. The air pumps, which 
are placed below the flooring, are driven from the right-hand 
crank pins. The lift and circulating pumps are driven from the

company
shows a tricycle in classes 2 and 5, hand levers being connected 
to the crank at a little below their mid-length, the lower ends 
being pivotted to a rocking frame, which rises and falls with the 
motion of the crank. This would seem to be a comfortable 
machine for those who prefer to work the arms instead of the 
legs. An ingeniously-designed folding tricycle is also exhibited 
by this firm, but though a well-made machine, the object is 
attained at the cost of considerable complication.

The Swallow Bicycle and Tricycle Company showed tricycles 
with a pitch chain made as shown in Fig. 3, the object being to 
prevent stretching. This chain must be costly to make, and 
all the machines are made so as to take up the slackness of the 
chain, it is difficult to see why a small amount of stretching 
should be of any importance, as the pitch wheels have teeth of a 
form which will accommodate slight inequalities of pitch dis-

con-
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armature tilted at a certain angle from the plane of the top of the 
receiver.

Sir William Thomson brought these instruments -with him to 
this country, and at the meeting of the British Association which 
took place in September of that year at Glasgow, he exhibited 
those instruments, and made them the subject of a portion of his 
address as the vice-president of one of the sections. The words of 
his discourse have been in evidence before me; they contain a 
statement of the results which have been arrived at by Mr. Graham 
Bell, but do not in my judgment communicate to the public the 

ct method by which those results were arrived at. It will be 
necessary for me hereafter, considering the objections made to the 
patent, to consider more in detail the fact of Sir William Thom­
son’s exhibition of those instruments in Glasgow. I mention them 
now merely as part of the narrative of the case.

On the 9th of December, 1876, the letters patent which are first 
in question were granted to Mr. Morgan-Brown on the communica­
tion made by Mr. Bell to him, and those letters patent were the 
subject of a disclaimer and memorandum of alteration which was 
filed, I think, on the 13th of February, 1878. The specification as 
originally filed contained five or six distinct plans of, operation; 
with regard to the first three it is not necessary for me now to say 
anything more than to observe that they related to what has been 
called multifold telegraphy, and that they provided for the trans­
mission of several currents along one wire or system of wires. 
They are not retained in the disclaimed patent except so far as 
they are necessary to the explanation of the fourth and fifth plans 
there contained. Speaking briefly, the fourth plan mentioned in 
that specification provides for the transmission of the human voice, 
by means of a continuous voltaic current; it provides for a trans­
mitter with a membranous tympanum and a conductive arma­
ture; it provides for a similar receiver, and it also adds as an 
alternative plan the use of metal plates or other conductive sub­
stances. The fifth plan is founded on the discovery which I have 
already mentioned as having been made by Mr. Bell—in that plan 
the battery is omitted, and the permanent magnets are substituted 
for the electro-magnets in the last plan, and the current produced 
by the vibrations is not superimposed upon a voltaic current, but is 
itself used to create corresponding vibrations in the receiver. A 
subordinate feature is also described which is really a description 
only of an electric equivalent in that form, in place of the perma­
nent magnet, you find electro-magnets in a secondary or electrical 
circuit, and not therefore operating upon the generodes in the main 
current as in the fourth plan—those two plans which form the fifth 
are in fact for electrical purposes one and the same. It is impos­
sible to doubt the beauty, or the value, or the ingenuity of the 
discovery that had been so made by Mr. Bell—he had solved one 
of the most difficult problems of physics, one which undoubtedly 
had been attracting the attention of men of science for many years 
past. It was, however, found that the membrane used in the 
tympan was not entirely successful; in the first place that mem­
brane had, as I have already observed, attached to it an armature 
—a piece of steel wire, and the presence of that weight at a parti­
cular portion of the tympan seems, according to the evidence before 
me, to have had some disturbing influence upon the action of the 
tympan itself. Furthermore, the membrane is liable to be 
influenced by changes of atmosphere and by the difference of mois­
ture in the atmosphere, and was much as the receiver might be at 
a considerable,distance from the transmitter; it is obvious that 
different atmospheric influences might operate on the two instru­
ments, and therefore place them not in harmony but in discord. 
Those difficulties in the way of the use of the membrane induced Mr. 
Bell, in the memorandum of alterations to which I have already re­
ferred, to point out that a great improvement had to be introduced 
into the instrument by substituting for the membranous tympan a 
metal plate or metal disc, which of course was inductive in its 
own nature and was free from the objections which were found to 
obtain in the case of the membrane. That, as a whole, the 
instrument disclosed by the letters patent was new appears to me 
not to be doubted. What had been done only occasionally and ill 
before by such instruments as those of Reis, which has happened 
to communicate speech by intermittent currents; what Sir 
William Thomson himself could not do with the Glasgow trans­
mitter and receiver—because although anxious to exhibit that 
instrument to the British Association at Glasgow, he had been 
unable then to show that it could work—what Dr. Muirhead, a 
witness before me in the course of this trial, could not do in his 
attempt to copy Sir William Thomson’s instrument, that could 
be done as soon as the complete specification was made known. 
That the Glasgow instrument, taken as a whole, was incapable of 
producing this satisfactory result is proved to me by the fact that it 
failed in the hands of perhaps the most skilful person in the 
world to deal with such an instrument—Sir William Thomson 
himself.

It remains, however, to enquire whether the other instrument 
alone is claimed, or if not, what parts were claimed, and whether 

laimed were new, and whether the invention had

explained that the Morse sounder is an instrument known for 
thirty years. The principle of its action is said to be the micro­
scopic motion of the armature, a motion so small that the most 
delicate tests do not reveal it. It is due to the internal motion of 
the molecules of iron as they are magnetised and demagnetised— 
Page’s discovery. Returning to the original Bell receiver, Professor 
Barrett explained that anything put across it would do to make it 
speak, as well as its own diaphragm, as a saw, or a table knife. As 
regarded Edison’s tension regulator, of carbon, Professor Dolbear 
said that almost anything would do as well as Edison’s carbon 
button, and Professor Barrett said that he had heard two sixpences 
speak perfectly—the carbon button being taken out and replaced 
by the silver coins. Nickel also answered. With a polished 
silver button, the utterance of the instrument was sin­
gularly clear. Carbon was preferred for such instruments 
because it could not be fused. It was well known that pla­
tinum make-and-break contacts would fuse together and 
stick with a very feeble current. Professor Barrett held that the 
foil used to keep the carbon from falling out of the Hunnings 
instrument was not a tympan. He had tried an elaborate series 
of experiments, and he found that the more completely the 
tympan was got rid of the better the instrument worked. He 
bedded a series of copper wires in putty, and by the side of them a 
second set, making them together into a gridiron. He sprinkled some 
powered gas-coke over the whole and spoke to it, and it answered as 
a transmitter, speech being heard in a Bell receiver. A number of 
Hunnings’ transmitters and modifications of them were put in by 
Professor Barrett, in which the tympan was done away with and 
replaced with muslin, a strip of silver foil, a wire coiled with a flat 
spiral and resting on the carbon, and so on, all of which he stated 
spoke beautifully.

We believe that it is not necessary to go further into detail. 
The judgment, as we have said, gives the sum and substance of 
the evidence, and, taken with our drawings, will place our readers 
in full possession of all the bearings of the case. Several points 
of law, we may add, were considered during the trial, but concerning 
these it is unnecessary to say anything. The array of scientific 
witnesses was very large; indeed almost every electrician of note 
in this country was called by either the plaintiffs or defendants.

Mr. Justice Fey, in giving judgment, said that in this case the 
evidence on both sides has been of great extent and interest. The 
instruments which are in controversy are of the highest ingenuity 
and value, and the questions that demand decision are of consider­
able perplexity and delicacy.

The plaintiff sues on two patents—of these, the first that I shall 
refer to as the Bell’s patent, was granted on the 9th of December, 
1876 ; the second, which will be referred to as the Edison patent, 
was granted on the 30th July, 1877. The defendants have, as is 
admitted, made and sold three instruments which are in question; 
first, a receiver, known as the Cox-Walker receiver, which is 
alleged by the plaintiffs to be an infringement on the Bell’s patent; 
secondly, another receiver, the Hickley’s, likewise alleged to be an 
infringement of Bell’s patent; and, thirdly, a transmitter 
known as the Hunnings’, alleged to be an invasion of Edison’s 
patent.

Long before the year 1876, in fact about fifty years ago, dis­
coveries had been made, by Faraday, in electricity and the con­
nected sciences, which undoubtedly lie at the bottom of the present 
inventions. The substance of those discoveries I take to be fairly 
stated in the specification to Bell’s patent, when he says—*1 It has 
long been known that when a permanent magnet is caused to 
approach the pole of an electro-magnet a current of electricity is 
induced in the coils of the latter, and that when it is made to 
recede a current of opposite polarity to the first appears upon the 
wire. When therefore a permanent magnet is caused to vibrate in 
front of the pole of an electro-magnet, an undulatory current of 
electricity is induced in the coils of the electro-magnet, the undula­
tions of which correspond in rapidity of succession to the vibra­
tions of the magnet, in polarity to the direction of its motion, and 
in intensity to the amplitude of its vibration, or rather to the velo­
city of its motion.” That invention of Faraday was, as we know, 
one of the most pregnant of modern discoveries. It had long been 
known that a vibrating metal tongue or reed could be used to make 
and break the contact of a galvanic circuit, and thus produce an 
intermittency in the current, and that similar vibrations caused by 
the successive presence and absence of the magnetic attraction would 
be reproduced in another metal tongue or free reed ; and the idea 
soon suggested itself that if the first tongue were so vibrated as to 
produce sonorous undulations, similar results could be produced at 
distant places wherever the current was carried. This was the 
principle of the musical telephones which existed before 1876, and 
which in certain cases were found, occasionally and uncertainly, to 
reproduce vocal sounds with musical ones, especially vowel sounds.

An inventor, the German, Reis, had gone a step further and used 
a membrane to set a piece of metal in motion, but according to 
the evidence before me, it is clear that before Mr. Bell’s discovery 
there was no practical and trustworthy mode of transmitting 
articulate sounds to a distance by means of electricity.

Mr. Bell appears to me to have seized three ideas. In the first 
place he distinctly perceived that whilst for musical notes the 
tongue or free reed might act both as transmitter and as receiver, 
for the human voice you must employ an extended and elastic 
surface, such as a disc of metal or a membrane extended and 
attached to a circumference, after the fashion of the drum of the 
human ear; and, secondly, that whilst for musical notes inter­
mittent currents might be used, the undulations of the human 
voice could be communicated only by continuously undulatory 
currents ; thirdly, that it is not necessary for the purpose of com­
municating the human voice to use a battery current, but that an 
undulatory current adequate to this purpose may be produced by 
placing two permanent magnets surrounded by coils, one in the 
transmitter and the other in the receiver, and operating on one of 
these by the vibrations of a plate of inductive properties placed 
within the magnetic field. This vibratory action of the plate pro­
duces the undulatory current which operates through the perma­
nent magnet of a receiver on another plate of inductive properties 
placed within its field.

In or before the end of 1876 Mr. Bell had made an instrument 
which, in the first place, appears to have had a transmitter and 

iver of the same character, each of those instruments consist­
ing of a tympan or drum of membrane, which tympan or drum 
carried a piece of iron at an armature capable of producing induc­
tive action ; the receiver appears to have been constituted in the 
same way, and he appears, in the first place, to have used an in­
strument of that construction ; but in August, 1876, at the Exhi­
bition at Philadelphia, he exhibited an instrument made after a 
somewhat different fashion, in that the transmitter consisted of a 
membrane charged with an armature, a piece of steel spring, but 
the receiver was an annular magnet, furnished with a flat plate by 
way of armature—the external circuit, the annulus, in fact, of the 
magnet being one of the poles, and the central core being the other 
pole; and it appears to me to be clear as exhibited at Philadelphia 
that the armature was not attached in any way, in any physical 
or mechanical manner, to the body of the receiver, but that it was 
held down by the force of the galvanic current which passed 
through that receiver.

Sir William Thomson visited the Exhibition at Philadelphia, 
and naturally attended with the utmost interest to the instrument 
there exhibited by Mr. Bell. It appears to have answered to a 
certain extent in Sir William’s presence, and he undoubtedly heard 
words brought from a distant room to that receiver. The dis­
covery, of course, was one of the greatest interest to him, and 
when he was leaving Boston Mr. Bell placed in his hands a brown 
paper parcel which contained a transmitter and a receiver, which 
have been produced in Court, and which have been the subject of 
a vast amount of discussion. When Sir William Thomson opened 
that parcel he found that the armature of the receiver 
attached to the annulus of the magnet by a screw, and, according 
to the conclusion which I arrive at, on the evidence, he found the
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It will be remembered that in our impression for May 12tli 

full statement of the nature of this case, illustratedwe gave a
with drawings of the instruments used, and extracts from the 
patent specifications cited. We now give below, and in full, the 
judgment of Mr. Justice Fry, which it will be seen sums up the 
whole for both plaintiffs and defendants.

As we have already said, the minutes of evidence in this import­
ant case fill several volumes, and to the non-legal mind it appears 
that an enormous amount of time was wasted in going over and 

the same ground, and in proving that to be true which no one 
disputed. Thus, a competent witness having proved a certain 
point, it seems to be needless to examine at great length half a 
dozen other equally competent witnesses to prove the same thing. 
Hours were expended in showing that gas-coke, black-lead, and 
lamp-black were not identical in their external characteristics. It 
is possible that all this reiteration and doubling back was necessary, 
although Mr. Justice Fry did not think so, for he more than once 
endeavoured to accelerate the movements of counsel. But the 
true cause of the delay is perhaps to be found in the ignorance of 
all concerned save the scientific witnesses, concerning the whole 
subject. How readily an able judge can acquire information is 
demonstrated by the judgment we publish. No one reading this 
would suppose that Mr. Justice Fry knew next to nothing concern­
ing telephones when he began to hear this case.

Again, the impression cannot fail, we think, to be left on the 
mind of everyone who heard the evidence given, or read it, that the 
greatest ignorance exists at this moment concerning the principles 

which the telephone really acts, and the way in which sound 
is transmitted. We shall give examples of this presently; but 
while it is held by one party that a diaphragm or tympanum must 
be used to transmit speech, it appears on the other hand that such 
expedients are wholly unnecessary. If our readers will turn to 
page 340, they will find an engraving of the original Bell receiver. 
It came out on the trial that the screw fixing the diaphragm at one 
side of the tubular electro-magnet was put in to keep the diaphragm 
from being lost, and that, when the instrument was really in order, 
the diaphragm was made to lie flat on the mouth of the tube, and 

held all round by attraction to the magnet. It was then a 
true diaphragm, or tympan. It was contended that its presence 
in this country was an anticipation, vitiating Bell’s patents. To 
this it was replied that, not being in order, it could not speak in 
this country, and was not an anticipation. To which the defend­
ants replied in turn, that not only would it speak, but that they 
would make it speak; and this they succeeded in doing with the 
aid of a compound Hunnings transmitter. It was further proved 
that a few cinders resting on a lump of putty gave just as good 
results as the elaborate Edison instruments; and the recent re­
searches of Mr. W. Smith—to which we refer at more length in 
another place—show that all our views concerning the transmission 
of sound require modification, and it may yet be found that vibra­
tion, in the ordinary sense of the word, has nothing whatever to do 
with its transmission, and that the molecular motions which give 
rise to it are entirely distinct from what are commonly known as 
sonorous vibrations, which are but the accidental and fortuitous 
concomitants of the true sound-producing movements.

Some of the statements made by Professor Sylvanus Thomson will 
serve to illustrate the point. He holds, for example, that in the case 
of the well-known microphone we do not hear a fly walk, but we hear 
the movement of the particles of carbon put into agitation. When 
the fly crawls over “the carbon you have the shaking, and that we 
are told is the walk of the fly; I altogether doubt that. ” There was 
no multiplication of sound. “ Sound was converted into electric 
waves, and back again into air waves through the mechanism.” 
The sound principle, he believed, was at the bottom of the action 
of the telephone; “ but in the case of the carbon telephone, as set 
forth by Edison, there is mechanism employed to get the sound 

erted into motion of the electrodes in other parts, 
whereas in microphones of all descriptions that medium was aban­
doned.” The contention of the defendants, be it observed, is that 
the Hunnings transmitter is a microphone pure and simple. Pro­
fessor Thomson stated at some length that carbon does not alter in 
conductivity under varying pressures, but only that conductivity 
being a function of contact, and the contacts varying with pressure, 
the conductivity did the same thing. Tympans were not needed 
for transmitting sound, air waves answering every purpose, and he 
did not regard the tin foil covering the carbon in Hunnings’ trans­
mitter as in any way essential to its performance.

Professor Dolbear, examined on the same point, said that he 
considered air waves would act on the heap of crushed carbon 
without a diaphragm in two ways, depending upon the direction 
in which the vibrations in the air impinge upon it. In the first 
case, if the sound vibrations impinging on it were vertical to the 
surface, the condensations of the air would at first tend to make the 
particles of coke approach each other and the rarefactions in the air 
would cause them to recede, because the pressure within the body 
would be greater than it would be without. If, on the other hand, 
the vibrations should meet such a body as that at some other 
angle, then we might have conditions in which the condensation of 
air which was in the gas coke would result in separating its lumps 
instead of forcing them together, and in that case the electrical 
effect would be exactly the opposite of what it would be in the 
first, namely, the current of electricity, which in the first place 
would be increased by the condensation, would be decreased by 
that same condensation. This question of the action of air 
on a heap of loose carbon was made the subject of a great deal of 
inquiry, nothing more being, after all, elucidated than the conclu­
sions at which any thoughtful man might arrive.

The evidence lost its scientific value at an early stage of the 
trial—that is to say, subsequent witnesses on both sides only 
repeated what their predecessors had said in another form. We 
find, however, in various places valuable statements of fact which, 
coming as they do from the lips of, perhaps, the most competent 
electricians living, are not without their value. Thus Professor 
Dolbear said : “ It is highly advantageous in electrical transmission 
of sound that the points of contact where the resistance is varied 
should be in a measure slightly disrupted. I mean to say that in 
the case of the electrical arc we have the possibility of continuing 
the electrical current, because this is a transfer of material from one 
terminal to the other, and if it were not for that the current would 
be stopped. Now, where we have plates like platinum or copper it is 
impossible to maintain an electrical arc, for the reason that the 
current which is to be transferred from one place to the other is 
not transferred with the freedom that it is where coke is employed; 
and now in this particular case a current of electricity which 
passes the carbon of electrodes of either the electric light or in the 
transmitter will have this effect as the current passes between 
the carbon and the electrodes. The stronger the current is the 
greater will be the disruption of the material at the electrodes, 
and the more they will be transported, but the amount which will 
be transported, which is the current itself, will depend upon the 
freedom with which the terminals themselves are disintegrated, and, 
therefore, one may with carbon separate these terminals a great 
deal further than he could with a piece of platinum.” This is a 
very neat explanation of the theory of the arc light.

Professor Barrett was among the witnesses called for the 
defence. He stated that he had often made an electro­
magnet speak without any sound board, and he produced one 
in Court “ which spoke most beautifully.” This was made 
in 1875 or 1S76 ; with a Reiss transmitter he had heard it speak 
broken snatches of words as long ago as 1876. A Morse sounder 
was tried in Court, and was made to speak with such distinctness 
that the peculiar accent of the speaker was recognised. It was
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the parts so c 
been infringed by the defendants.

The defendants have used and sold instruments known as the 
Cox-Walker and Hickley receivers, and no argument has been 
addressed to me to show that they are not in substance the same 
as the Bell receiver ; but the difficulty which the defendants 
present to the plaintiffs’ case takes the form of an alternative 
argument. If, say the defendants, you claim only the receiver in 
combination with a transmitter like Bell’s, we have not infringed, 
for we have never used such a receiver; if, on the other hand, you 
claim the Bell receiver as a substantive and independent invent' 
then it is not a new one. There is no evidence of the user of the 
Cox-Walker or Hickley receiver, with an instrument like the Bell 
transmitter, and in fact, it does not appear to have been so used. 
That Bell’s specification claims the receiver he there describes as a 
substantive invention is the common case both of plaintiffs and 
defendants, and is also in accordance with my own construction of 
the specification. Has Bell’s receiver then been anticipated by 
previous inventions or by public knowledge ? Before considering 
the anticipations, I think it expedient to describe Bell’s receiver as 
claimed by him, and as I understand it. It consists of a horse­
shoe magnet, the ends of which are brought into the circuit by 
means of coils of wire, and in front of which is a metallic plate, 
capable of inductive action, placed at right angles to the length of 
the magnet, resting as regards its circumference on the wooden 
case ; the vibrations in this plate are the source of sound in the 
receiver. In Bell’s instrument the receiving and transmitting 
instruments are interchangeable, and the fourth and fifth plans 
both, in my judgment, describe an apparatus in which there are 

li instruments as I have described used for both these purposes.
The anticipations relied on are the first and second instruments 

made by Reis, or described by Reis, and the publication of Bell’s 
own earlier plans through Sir William Thomson. Now, with 
regard to the instrument which has been called the first Reis, it 
appears to me to be made out plainly in the evidence that it was 
known in this country before the patent was taken out, but there 
is no pretence of a plate armature being used in that instrument. 
The machine depends for its operation on the repeated making and 
breaking of the currents, and upon the fact that the rod of iron 
included in the coil of the receiver gives a distinct tick each time it 
is demagnetised. The repetition of these ticks is made to produce 
the vocal sound. The essential parts, therefore, it appears to me, 
of the Bell’s receiver are not in any way to be found in the 
receiver of the first Reis.

With regard to the second Reis, which is the instrument 
described in Mr. Legat’s paper, in the “ Zeitschrift ” of the German 
and Austrian Telegraph Union, two questions arise. The first is, 
was it so published as to be part of the public knowledge on this 
subject before the taking out of Mr. Bell’s patent? The only book 
in which an account of this is said to have been published is the 
“Zeitschrift,” to which I have already referred, which is, of course, 
in the German language. It contains, however, two plates, the 
one describing the transmitter, and the other the receiver, and I 
think it wrould be difficult for a person looking at those plates, and
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and my own experiments with the Glasgow receiver, even under produced at the receiving station so that oral communications can 
the most favourable circumstances, lead me to the same conclusion, be sent by electricity, and clearly distinguished at the receiving 
I do not forget Professor Sylvanus Thompson’s Bristol receiver— station. Musical tones may also be sent, but my present invention 
I did not at first hear well through it, but subsequently I heard is especially available in transmitting and receiving oral communi- 
better, but I think that that has been worked with a less tilt than cations. In transmitting musical tones the respective notes each 
as it was originally made, or than the Glasgow receiver possessed ; have a definite period for each vibration, hence there is a response 
and with the whole light cast upon the best mode of user by dis- at the receiving end from the notes that vibrate in time with the 
coveries subsequent to 1876—that instrumeut I may observe was electric pulsations sent, but in speaking there is little change in 
only made in the beginning of the present year; with the single the musical tone, but considerable in the modulations and inflec- 
exception of this Bristol receiver, and another instrument very tions of the voice. In my present invention I make use of the 
similar in form but having a thinner armature, and a rough and vibrations given to a diaphragm or tympan.” I pause here to 
unsuccessful copy of the Glasgow receiver attempted by Dr. Muir- make this observation, that in considering this specification two 
head, I find no case of the Glasgow form of receiver even having questions principally require decision—the first is as to the nature 
been used. The burden being on the defendant to show that the of the diaphragm or tympan referred to in the specification; 
anticipation of the Bell receiver by the Glasgow receiver was by an the second is as to the matter of the tension regulator, and 
instrument practically as good as the patented one and of an what parts necessarily go to make up that tension regulator, as 
invention which had passed beyond the stage of mere experiment, substantially described in the specification. Now, before reading 
I think that they fail in discharging that burden. further, I will make this observation : that it appears to me that

There remain two other objections to be considered—the first of the words diaphragm or tympan ought to receive their ordinary 
those depends upon the first clause made in the specification as signification in this specification, unless there is anything to show 
amended by the disclaimer. That claim is in these words : “ The the contrary. The ordinary signification of the word diaphragm I 
combination substantially as set forth and described respectively take to be a mere partition or separation—something which, as 
in the fourth and fifth plans above referred to, but subject always one witness said, separates something from something else. It is 
to the disclaiming notes of a permanent magnet, or other body perhaps most often applied to a separation existing in that 
capable of inductive action with a closed circuit, so that the vibra- which but for the separation would be one continuous cavity; 
tion of the one shall occasion electrical undulations in the other or but it is not in my judgment necessarily confined to that use. A 
in itself, and this I claim whether the permanent magnet be set in tympanum, or, as the word is used in the specification, tympan, 
vibration in the neighbourhood of the conducting wire forming the signifies in my judgment primarily a thing like a drumhead— 
circuit, or whether the conducting wire be set in vibration in the a thing in which a substance elastic in itself, but not acting 
neighbourhood of the permanent, or whether the conducting wire as an elastic substance unless strained, is strained over its 
and the permanent magnet both simultaneously be set in vibration circumference and acts in the manner of a drumhead. Now it will 
in each other’s neighbourhood.” This claim is said to be a claim to be observed throughout this specification that what Mr. Edison 
undulatory currents pure and simple; that is, to the combination refers to is a diaphragm or tympan. I say that, not forgetting 
of a vibrating magnet with a current, all of which was well known that in some cases he uses the one word, and in some cases the 
to Faraday. To accomplish Mr. Bell’s object four points of other, and according to the conclusion which I have arrived at, 
correspondence or identity are necessary. In the first place, the which I will now state, in order that it will make more plain the 
vibrations of the transmitting magnet must correspond to the meaning of the specification, I think that the quality which he 
vibrations produced by the voice ; in the second place the undula- required in his diaphragm is plainly expressed in the specification, 
tions of the electric current must correspond to the vibrations of namely, that it shall vibrate with the voice. It has been urged 
the transmitting magnet; in the third place, the vibrations of the upon me that a tympan possesses another quality, that of 
receiving magnet must correspond with the undulations of the magnifying the vibrations produced by the voice. It is quite true 
current; and, in the fourth place, the audible vibrations in the' that a tympan does possess that quality, but it is equally true that a 
air must correspond with the vibrations of the receiving magnet, diaphragm by no means necessarily possesses that quality, and it 
If all these correspond, the desired result is produced. Mr. Bell’s appears to me that using the words interchangeably and describing 
real stages were the first and the last, the bringing together of the the quality that they must possess, that of repeating vibrations, it 
vibrations in the air and of the two magnets at the two ends of the would be wrong to require in everything which is to come within 
operation, the unification so to speak, of the diaphragm and of the the ambit of this specification a quality not belonging to a 
magnets—but the first claim, so runs the argument, is to the diaphragm, and not expressed or referred to in the specification as 
correspondence of the vibrations of the transmitting magnet with being essential to its operation. Making those observations, I now 
the undulations of the current, a thing as old as Faraday, and return to the reading of the specification. “In my present 
hence the patent is void. But the patentee himself has shown his invention I make rise of the vibrations given to a diaphragm or 
consciousness of what his old knowledge was, because in the tympan, by speaking into a resonant case, to produce a rise or fall of 
passages which I read he explains, as it seems to me, with reason- electrical tension upon the line with such accuracy that the 
able clearness that the correspondence between the vibrations of electric pulsations or waves will represent the atmospheric sound 
the magnet and the undulations of the current was a thing well waves produced by articulation, and the electro-magnet at the 
known of old. To read the first claim therefore as one to Faraday’s receiving station will respond to the electric waves in such a 
invention would be to make the document inconsistent with itself, manner as to reproduce articulation by acting upon a resonant 
and I think that the words “ substantially as set forth ” in the plate.” There I find that the diaphragm, or tympan, whichever it 
fourth and fifth plans introduced into this claim must be taken to is, is to be something which will vibrate, and which by its vibra- 
confine the claim to the application of Faraday’s principles to cases tions will give rise to the rise and fall of the electric current, 
where the agitating magnet or inductive substance is itself agitated nothing more. Then referring to the pictures or diagrams he says, 
by the voice. I have already expressed my opinion that Mr. Bell “ The resonant tube or box a is of a size and shape adapted to 
was the author of a very remarkable discovery. I think, further- being spoken into, the same having an opening at one end or side, 
more, that he has endeavoured honestly to describe that discovery and a diaphragm or diaphragms 6, against which the sound waves 
in his specification, and where these two things are found, I think from the human voice act, and these and the motion that the 
it is the duty of a judge to give, if needful, benign interpretation diaphragm receiver is the means of producing a rise and fall of 
to the words of the document. electric tension on the line by the devices hereafter set forth.”

Lastly, it is objected that by his original specification Mr. Bell Now, there again I find that what he aims at is a diaphragm 
claimed to use for his disc or plate either membrane or steel or any vibrating with the sound waves, nothing more, which by its 
inductive substance, and that by his disclaimer and memorandum pressure on the substance below operates on the electric current, 
of amendment he finds steel to be preferable, and claims not any Then he says—“ The general features thus described pervade my 
inductive substance, but any equivalent plate capable of inductive entire invention.” We have therefore arrived at the general 
action. I am unable to see in this change anything that can affect statement of his invention. Then he proceeds—“ But in develop- 
the validity of the patent. I think the description of the subject ing the same many useful and important modifications and 
matter of the plate is adequate, and that the plate as described variations have been made, which I will proceed to set forth.” Then 
must be inductive, and equivalent to a steel plate as regards its after making some remarks, which it is not necessary for me to read, 
capacity to vibrate with the voice. When those qualities are found andreferring to the difficulty he had experienced in producing hissing 
it seems to come within the description contained in the amended consonants, and to the form of the box which is intended to get 
specification. Those being the objections made to Bell’s patent over that difficulty, he says:—“The next feature requiring con- 
they all in my opinion fail, and I think that therefore the plaintiffs sideration is the character of the diaphragm in the speaking instru- 
are entitled to an injunction to restrain the sale of the two receivers ment. Many materials have been employed by me, such as metals, 
which are alleged to be violations and infringements of that patent, horn, vellum, celluloid, ivory, &c.; but almost all of these produce 

I now approach the second part of the case which deals with Mr. a prolonged or secondary vibration from their own resonant 
Edison’s patent. If a portion of the circuit consists of substances character, hence the articulation is defective, and the sound
the parts of which are capable of being brought near to one another vibrations blend. After extensive experiments, I find that mica
by pressure, the effect of the pressure will be that the resistance of is almost entirely free from any resonant action, and hence it will 
the circuit will be diminished and the current will be increased, respond with the greatest accuracy to the sound vibrations, and 
The most important part of Mr. Edison’s invention consists in being of a laminated character can be employed of any desired 
using the principle to produce undulations representing the voice thickness, and when secured at its edges responds with the greatest 
by means of a plate actuated by the voice and causing pressure on accuracy to the sound vibrations, and does not require to be 
the circuit, and according to the view of the plaintiffs’ witnesses strained; furthermore, the changes of temperature and atmospheric 
and of Professor Dolbear it is requisite for the practical success of condition have little or no effect upon the mica diaphragm or tym- 
this plan that there shoirld be used a material of low conductivity, pan.” I only pause to observe here that it is plain that the mica 
It is further requisite that it should possess, either in itself or in structure is not, properly speaking, a tympanum, because it is not 
the mechanism by which it is supported, sufficient resiliency to strained, and that he therefore shows that what he prefers above 
revert to the condition in which it existed before the pressure was all others is that which is more prop>erly described as a diaphragm 
exerted. This device was called by Mr. Edison a tension regulator, and not as a tympanum—of course, I do not forget it has a certain 
The principle involved was not new ; the law that the current of a operation as a tympanum ; but what I mean is that the mica not 
given battery varied inversely with the sum of the resistance of the being strained is not within any conception of a tympanum as
circuit was old and familiar to electricians; and the fact that usually described. Then he says, “I find it is not practical to
resistance was capable in certain cases of being diminished by open and close the line circuit in instruments for transmitting the 
pressure was known as regards certain materials, though the effect human voice, the circuit to the line must be always closed, and the 
of pressure on the resistance of metals and any other substances transmission be produced by a rise and fall of electric tension, 
was at the date of the patent an obscure subject, and appears to be resulting from more or less resistance in the line. This resistance 
still far from expostulation. Wherever the metallic point had may be produced in several ways.” Now we approach his descrip- 
constituted part of a circuit, and had been subject to any pressure, tion of the tension regulator. “ I have shown several which will 
inasmuch as all metals have some elasticity, there had been, in hereafter be named, but I find the most delicate to be small 
theory, a tension regulator, because the resistance lessened as the bunches or tufts, or discs of semi-conducting elastic fibre such as 
faces of the metal points broadened. Such a tension regulator as particles of silk, and an intermediate conducting, or semi-conduct- 
Mr. Edison invented has been discovered in Reis’ instrument, ing material, this device I call an electric tension regulator, it is 
Again in Clerac’s tube, carbon in some form or other had been more or less compressed according to the vibrations of the dia- 
subjected to pressure in order to lessen the resistance to the pliragm or tympan, and the electric current rises in tension as it is 
current; but there the result was produced by screws, and was compressed or lessens as the fibre expands.” Then he proceeds to 
not varied automatically in proportion to any other force. In describe more in detail the application of this particular electric 
Mr. Bell’s patent of 1876 the production of electrical undulations, tension regulator, and he says:—“The fibre is rendered semi- 
by alternately increasing and diminishingtheresistanceof tliecircuit, conductive by being rubbed with plumbago, soft metal or similar 
had been explained, but the mode for use had the electrodes in material or by a deposit of metal upon its surface, or by fine 
water, the mode of action of which was limited, to a certain extent, particles of conducting or semi-conducting material mixed with it, 
by reason of the generation of gases from the electrical decompo- that conducting power varying with the density of tuft or bunch 
sition of the water. Another similar invention appears to have of fibre. ” That tension regulator consisting of the silk with the 
been made by Mr. Gray, but its precise nature has not been metallic coating or other substance put over it is the one which is 
disclosed to me, and nothing has been produced to affect my described in greatest detail by Mr. Edison; but many other forms 
conclusion that Mr. Edison, by putting a plate, actuated by the of tension are described, and those, it apipears to me, may be classified 
human voice, of a substance capable of having its resistance in this way. I find a tension regulator constituted of semi- 
diminislied by compression and requiring resiliency, had a novel ductive substance with inherent resiliency, such as the one I have 
and brilliant discovery of course associated with it. Mr. Edison’s already described; I find others which are to Reconstituted of a 
patent bears date the 30th of July, 1877 ; the specification was filed semi-conductive substance with an artificial resiliency ; that is, a 
on the 30th of January in the following year, 1878. Two dis- resiliency gained by a spring or other mechanism by which it is 
claimers and memoranda of alterations have been filed, one on the applied. I find others in which the operation proceeds on a dif- 
10th of February, 1880, and the other on the 13th of June, 1881, ferent principle, they depend on circuiting, as it is called; that is 
and by those memoranda very great alterations have been made in to say, on diminishing the distance through which the electric 
Edison’s original claim. current has to travel; and those, again, are of two kinds ; there

It now becomes necessary to consider the specification of Mr. is one the operation of which is a little complicated, operating by 
Edison, and the question which is so closely connected with it, as a spring, and there is another in which the electrodes are inserted 
to whether the Hunnings transmitter is an infringement of the in water—the electrodes by pressure from above approaching other 
specification. On referring to the specification, as amended by the electrodes below, therefore diminishing the water space between 
disclaiming notes, it will be found that Mr. Edison uses this the two—and, lastly, there is a very complicated arrangement with 
language : “ This invention relates to that class of electrical a rheostat, the short effect of which I conceive to be that a current 
instruments in which sound becomes one of the elements in the which in its nature but for the rheostat would have been inter­
transmission of the communication, and a corresponding sound is mittent is converted into a continuous current, the rheostat

having any knowledge of magnetic or electric science, not to 
tolerably clearly to a conclusion as to what the object of the instru­
ment was.

It appears that the book was deposited in the usual manner in the 
Library of the Patent-office, and also in the Library of the Insti­
tute of Civil Engineers; but in the latter case it was catalogued as 
a journal, and, somewhat strangely as it appears to me, was not 
catalogued either under the head of electricity or magnetism, or 
any kindred subject; but it is to be borne in mind that this paper 
is to be found, not in some scientific journal, not mixed up with 
other papers on other subjects, but it is in the journal of a society 
devoted to telegraphic purposes, the existence of which, I should 
think, can hardly be unknown to persons skilled in such matters in 
this country, and where it seems to me very natural that anybody 
would search for information, as, in fact, Dr. Muirhead did search 
for it, and to some extent found it. It is true that the only person 
who is shown to have consulted it in this country is Dr. Muirhead, 
who, though unable to read German, was enabled by his know­
ledge of the technical terms to spell out some information from the

come

paper.
Upon the whole, though not without some doubt, I have come to 

the conclusion that there is evidence before me upon which I infer 
that the communication made by Legat in that journal must be 
considered to have been within the knowledge of persons skilled in 
these matters in this country ; it appears to me that that is the fair 
inference from the facts proved before me. I need not say in 
coming to that conclusion I have endeavoured to attend to all the 
earlier decisions, including the decision of the Court of Appeal 
upon the Patent Skate case ; and I think that the conclusion which 
I have already expressed is consistent with those decisions ; though 
I am bound to admit that different minds might, as a matter of 
fact, come to different conclusion on the matter.

Assuming then that the second Reis, as described by Legat, was a 
matter of public knowledge, it remains to consider whether the 
instrument as there described was an anticipation of the receiver 
as patented by Mr. Bell. In my judgment it was not. Looking at 
the plates it appears to me to be plain that the armature in Reis’ 
receiver was not a disc at all, it was not a plate at all, but that it 
was a beam, a solid bar—when I say solid, I do not mean that it 
was rectangular ; it appears to me to have been a bar whose section 
was oval—and that is the result which is conveyed to my mind by 
the plate, and I think that the model which has been exhibited 
before me in which that bar is converted into a twisted or curved 
disc does not really and truly represent the instrument as described 
by Reis. I think, therefore, that the criticisms of Sir Frederick 
Bramwell on that model were perfectly well founded, and that 
there was nothing in the Reis which can be considered to 
have been an anticipation of the armature of the description indi­
cated in Bell’s patent. No doubt Reis’ invention is coming near 
to the invention which was afterwards made by Mr. Bell, but it 
appears to me not to be the same ; and I am not at all convinced 
that it will operate in the same way. It is perfectly true there is 
some evidence before me that Reis’ instrument will speak, but it 
does not apjjear to me that there is any evidence which shows that 
it could be made successfully to speak before Mr. Bell’s patent was 
made known; and it is obvious that the advances which have been 
made in telephonic science, very largely in consequence of his dis­
coveries, have enabled persons to use instruments in a manner 
which neither their inventors nor their users could have used them 
before the discovery, and I think this must be further borne in 
mind, that instruments as little like the true Reis as the 
ones that have been j exhibited would I have no doubt apply 
within the description of Reis’ instrument as being universal 
instruments. I next approach the enquiry whether the 
disclosure which has been made through Sir William Thomson, 
and through the various scientific papers which copied or 
examined this instrument before December, 1876, the Glasgow 
receiver, made the principle of the Bell’s receiver which was 
afterwards patented a portion of the public knowledge. As I have 
already mentioned, Sir William Thomson explained during his 
discourse at Glasgow—both the transmitter and the receiver—they 
were not in action; they do not appear to have been connected, 
and no experiment was performed or at that time could be per­
formed by Sir William Thomson to explain their action, because, 
as I have already said, he had attempted to make them speak, and 
he had. failed. Both instruments, as I gather, were on exhibition 
some time afterwards, at first apparently in the room in which the 
lecture had been delivered, and at a subsequent date in the labora­
tory of the Glasgow University, which was open to everybody 
interested in the subject; and there is evidence before me from 
which one would infer they were the objects of continual curiosity 
to persons interested in this class of discovery. Professor Barrett 
saw them there, and made drawings, which he exhibited to his 
class at some date or other; and Dr. Muirhead made a rough 
sketch. The announcement of Sir William Thomson was commu­
nicated to Mr. Ayrton, who at that time was thousands of miles off, 
and a description of it appeared in the Telegraphic Journal of 
October, 1876 ; every person one may suppose, who is interested in 
such things, probably within the four corners of the world soon 
became aware of the discovery which had been announced by 
Sir William Thomson.

That the .Glasgow receiver can now be made to speak, though 
not very distinctly, I know from what has taken place in this 
Court, because I have heard it; but I do not forget that the utter­
ances which I heard were the result of applying to this receiver a 
great amount of galvanic energy, and a transmitter, which, so far 
as I can learn, was of a perfectly exceptional character, a Hunnings 
furnished with seven separate cells ; further, I have no evidence 
that anyone made the Glasgow receiver speak before the publica­
tion of Bell’s invention. There is no doubt that as exhibited at 
Glasgow the armature was fitted on by a screw and with a tilt, and 
there can also be no doubt that some of the most competent and 
skilled persons who saw it, like Sir William Thomson himself, 
came to the conclusion that the disc was intended to be so used 
and.that the tilt was part of the design and intended structure of 
the instrument, and that is not wonderful when one bears in mind 
the fact that down to this time almost all the experiments which 
had been made, or instruments which had been formed for the pur- 
pose of transmitting speech, had used an instrument in the nature 
of a free reed or. tongue, and that this disc so fastened on had 
therefore the position of a free reed or tongue—it might be operated 
upon by the galvanic attraction of the circles of the receiver. 
There, were others who saw the instrument and who came to the 
opposite conclusion, but I have before me evidence which 
shows that Mr. Dunscombe, an instrument maker who 
was instructed to make. a copy of it from a photograph or 
from an engraving published of the Glasgow receiver, made 
it purposely with the tilt. In this conflict of evidence I have come 
to the conclusion that it was far from plain that the tilt of the 
disc was not an intentional part of the structure. The effect of 
this tilt on the action of the disc is great, it makes it act, as 
regards its vibrations, partly as a tympanum and partly as a free 
reed. As the armature appeared at Glasgow it was in fact inter­
mediate between the old form of armature, the free reed, and the 
latter form of Bell’s in which the fiat disc was used. The Glasgow 
instrument differed in other particulars from the Bell receiver \ in 
the Bell the magnet was wholly within the case, and the circum­
ference of the disc rested on the wood, and was held down by the 
wood ; in the Glasgow receiver the magnet was annular, the circum­
ference of the instrument being one pole and the interior core the 
•other, and the disc when held down at all was held down by the 
magnetic attraction, a form which requires, as I think, a much 
greater exertion of galvanic force than the mere adoption of a disc 
mechanically kept in front of the magnet; lastly, the Bell receiver 
is capable of being used as a transmitter, a quality which does not 
belong to the Glasgow receiver. These differences may appear to be 
small, but small diversities in delicate matters often make the 
whole difference between success and failure ; and in the present 
case I have the distinct testimony of Sir William Thomson and 
.Others that the Bell receiver Ms superior to the Glasgow receiver,
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the process must have been to say, look at the nature of the invention 
described in the provisional specification, and say whether this which 
you have been doing, and which you say was a part of the patent, 
is fairly within the nature of the invention you have described; in 
that case you are protected, but if it is a new and separate inven­
tion, and a different one, then you are not protected. I cannot but 
think that when that is once looked at, it becomes pretty clear that 
when the nature of an invention has been described in the pro­
visional specification in the way which has been mentioned, if 
something were found out during the six months to make the 
invention work better, or with respect to the mode in which the 
operation may be performed—a thing which is very likely to happen 
when, in carrying out his invention, the inventor finds that some 
particular bit will not work so smoothly as he expected, and it is 
necessary to add a little supplement to it—still the nature of his 
invention remains the same, and it is no objection that in the 
complete specification, which comes afterwards, the invention or 
application is described more particularly and in more detail, or 
even if it be shown that there has been more discovery made, and 
so as to make the invention which he has described in the pro­
visional specification really workable. If nothing more is done 
than that, I think it is good ; but as soon as it comes to be more 
than that, and the patentee says, in the provisional specification, I 
describe my invention as A, and in the complete specification he says, 
I hereby describe A, and also B, then, as far as regards B, it is 
void, because the letters patent were granted for the invention that 
was described in the provisional specification, and do not cover the 
invention that is described in the other.” Again in the case of 
Neicall v. Elliott, the Court of Common Pleas made observations 
to a similar effect. “ The office of the provisional specification is 
only to describe generally and fairly the nature of the invention, 
and not to enter into all the minute details, as to the manner in 
which the invention is to be carried out.” And similar language 
is used by the Master of the Bolls in one of the cases which have 
been referred to where, he says it might be roughly, bur it must be 
fairly done.

Now I turn, with the light thrown by those cases as to the 
proper mode of construction, to the provisional specification in this 
case, and find that the title, which is to be read as part of the 
provisional specification is, “ Controlling by sound the transmission 
of electric currents, and the reproduction of corresponding sounds 
at a distance.” And the inventor proceeds in this manner; he 
says—“ The vibrations of the atmosphere, which result from the 
human voice, or from any musical instrument or otherwise, are 
made to act in increasing or lessening the electric force upon a line 
by opening or closing the circuit, or increasing or lessening the 
intimacy of contact between conducting surfaces placed in the 
circuit at the receiving station ; the electric action in one or more 
electro-magnets causes a vibration in a tympan, or other instru­
ment similar to a drum, and produces a sound, but this sound is 
greatly augmented by mechanical action. I have discovered that 
the friction of a point or surface, that is in contact with a properly 
prepared and slowly moving surface is very much increased or 
lessened by the strength of the electric wave passing at such point 
of contact, and from this variation in the friction a greater or less 
vibration is given to the mechanism or means that produce or 
develope the sound at the receiving station, thereby rendering clear 
and distinct the sound received that otherwise would not be 
audible.” I pause there to observe that it is plain that that 
description refers entirely to the transmission of sound or the con­
trolling of sound by means of electric currents, or electricity in 
some form or other, and cannot in my judgment be taken to apply 
to an instrument which is capable of being worked in a very 
remarkable manner, without the application of electricity in any 
shape or form. Then the inventor proceeds in these words—“To 
carry out the peculiarities of my invention.” It is obvious, there­
fore, that the substance of the invention has been disclosed in the 
preceding paragraph, ‘1 to carry out the peculiarities of my invention 
under the varying conditions of use, I have devised several modifi­
cations of the transmitting, receiving and intensifying devices 
ployed in this sound telegraph,” all evidently referring to sound to 
be transmitted to a distance, ‘ ‘ portions of the apparatus 
changeably available in transmitting or recording,” and I observe, in 
passing, the evidence goes to show that at that time that recording 
as used in connection with telegraphy meant some sort of telegra­
phic representation of the sound, because no other had been known 
till this invention was made—“others are adapted to local use,” 
some are only available in ‘ ‘ transmitting, and others are only for 
receiving, and some portions of my improvement can be availed of 
to make a record of the atmospheric sound waves or of the electric 

or pulsations corresponding thereto, or resulting therefrom.” 
Now no doubt some of those words do explain or might be held to 
refer to an instrument like the phonograph; but when I ask 
myself whether they in any manner describe the nature of the 
invention I am bound to say that they do not; these, as I have 
already observed, are merely methods for carrying out the peculi­
arities of the invention ; which invention, I repeat, is confined to 
the transmission of sounds by electrical agency to a distance. 
Supposing an inventor had during the six months which preceded 
the complete specification invented the phonograph, not as applied 
to the electric telegraph, but operating by itself, can it be said that 
that invention would have been protected by the description 
tained in this provisional specification of that instrument? I 
agree that the provisional specification need not describe the 
manner in which an invention is to be carried into effect. I 
agree that it need not describe the nature of the invention other­
wise than roughly ; but it ought to do so fairly and honestly, and 
if Mr. Edison was at the time at which these letters patent 
granted in possession of that very remarkable mechanical inven­
tion by which speech could be reproduced, not necessarily at a dis­
tance, but in the same room as that in which it was uttered, I do 
not think the provisional specification w'as an honest statement of 
the nature of that discovery.

On that ground I come to the conclusion that Mr. Edison’s patent 
cannot be upheld ; and I must, therefore, grant an injunction in 
respect of the first part, and dismiss the action as regards the 
second.

_ Then arises the question of costs, and, upon the best considera­
tion which I can give, I think I shall act in mercy to the parties 
if, instead of apportioning the costs, I grant the injunction without 
costs, and I do so accordingly. The form of the injunction will 
be the usual one. I think it will be found at page 352 of Sir 
Henry Seton’s book : “ The injunction be awarded to restrain the 
defendant, his agents, tenants, &c., during the continuance of the 
letters patent ’—of course you refer to the particular ones—“ or 
any extension thereof from manufacturing or selling, or disposing, 
or using any instrument of the same construction ”—as to the two 
exhibits which you will introduce, “ or only colourably differing 
therefrom, or any other instrument constructed according to the 
plaintiff’s patented invention, or only colourably differing there­
from or being an enlargement of the plaintiff’s said patent, and 
from in any way infringing the plaintiff’s said patent.”

em-
are inter­

waves

con

were

A Mechanical Telephone, as described in the Journal of the 
Franklin Institute, provides a means, without the employment of 
a battery, for transmitting and reproducing sounds, loud, clear, 
and distinct, at short or long distances, as may be desired. It 
consists of a simple helix surrounding a soft iron core, having 
magnetic connection, and acted upon by a thin strip of iron 
nected with the north or south pole of one or more magnets, 
strip vibrates in unison with the transmitting or receiving diaphragm 
by means of a felt cushion, or other connecting medium. This 
construction, it is said, constitutes a magneto-electric machine or 
generator, whereby the voice itself produces the electric current by 
which the sounds are transmitted to, and reproduced by, a similar 
or corresponding instrument at the other end of the line, there 
being no current in the helix or on the line, excepting that so 
produced, and no other magnetism in the soft iron core inside the 
former,

no
con-
This

THE ENGINEER.May 2G, 1882.
operating for a sufficient time to prevent the current ever entirely j that of diminishing the resistance and increasing the current by 
ceasing, and in that way a continuous but undulatory current is the increase of contact from pressure, underlies the light of the 
produced. tension regulator of Edison and the microphone of Hughes.

The claim made in respect of these tension regulators is this :— I now come to consider the two objections which have been made
“ In an instrument for transmitting electric impulses by sound, a to the validity of Edison’s patent on the ground of the nature of 
diaphragm or tympan of mica, substantially as set forth.” I have the claims. The first of those is based upon the first claim, which 
already expressed my opinion that the words diaphragm or tympan is in these words, “ In an instrument for transmitting electric 
must be taken to be used in their natural sense—anything which impulses by sound a diaphragm or tympan of mica substantially 
separates the substance below from the air or the substance above as set forth. Does that mean that he claims the mica diaphragm 
would be a diaphragm, anything which is stretched in the nature or tympan in all instruments for transmitting electric impulses 
of a drumhead would be a tympan, and both those according to by sound ? If it did it appears to me that the claim would be 
the description must be capable of being vibrated by the voice, bad, because I think it is really the claim of the application 
and if they are that, they are diaphragms or tympans within the of an old substance to a particular purpose without the use 
meaning of the words as used in the specification. of any ingenuity in that application, without the use of any inven-

Tbere remain to consider what is the meaning of “ the tension tion in that application ; but if it means that the mica diaphragm 
regulator substantially as hereinbefore described.” It appears to is claimed in an instrument for transmitting electric impulses by 
me plain that the patentee did not intend, and the specification sound, which is described in the specification, then I think that it 
does not intend to confine them to the particular forms of tension is not in any way bad, and upon the whole I have come to the con- 
regulator, which have been indicated. The description of the first elusion that it may be read as relating only to the mica diaphragm 
form, as I have already observed, is the most minute ; I find as in combination with the rest of the instrument. It is to be borne 
requisite, first, the quality that with its compression the resistance in mind that in construing claims one must construe them not as 
shall be lessened and the current shall be increased, there is pro- enlarging the operation of the description, but rather as disclaim- 
bably a quality present, more or less, in all cases in which the ing everything which is not claimed. They are inserted for the 
substance through which the current passes is broken into pieces, purpose of drawing the line between what the patentee knows to 
the resistance lessens as the interspaces increase, and vice versa, be old and what he desires to claim as new in the invention he has 
Secondly, I find that its substance must either from its in- described.
lierent character, or from its composition as a whole, be of I now come, however, to the last and very serious objection to
a semi-conductive character; the material must not be an the validity of the patent. It is this—Mr. Edison discovered an
absolute non-conductor, for that would destroy the current; instrument of the highest ingenuity which is commonly called the 
it should not be a good conductor, for then the interruption phonograph. That instrument is a purely mechanical one; it has 
would probably bear so small a proportion to the current nothing whatever to do with electrical or magnetic science, it has 
as not adequately to influence the stream, or create suffi- nothing necessarily to'do with the transmission of sound to a 
cient undulations in the result; accordingly the evidence satis- distance, it is in substance a diaphragm actuated by the voice, 
ties me that, though theoretically high conductors could be which operates upon a style which impresses itself on an impres- 
used as tension regulators, and though such substances had sible plate. The impression which is made on that plate again 
been occasionally used with success, yet practically, and espe- actuates a style which again actuates a diaphragm, which again 
cially with a view to the uniformity of results, semi-conductors are actuates the air—that which is operating the one diaphragm in the 
best. It is said that this residt is due to the fact that in high con- form of human voice is reproduced on the other diaphragm in the 
ductors the point of fusion is low, so that the pieces get fused condition of audible sounds. Mr. Edison points out in his specifi-
together ; but as it appears that all the high conductors are easily cation that the voice can thus be produced by the second
fusible, and the semi-conductors are not so, the distinction drawn diaphragm. He also points out that the instrument may be used 
was sufficient for practical purposes. Thirdly, I find the material in another mode, namely, by connecting the second diaphragm 
must have had such a resiliency as will enable it on the withdrawal with a transmitter, and using that diaphragm as the diaphragm of 
of the pressure to return to its previous condition, and thus affect the transmitting instrument, in which case the second diaphragm 
the current which had been increased by the pressure, and be not immediately produces an audible sound, but produces an undu- 
ready again to yield to pressure and again to recover its old posi- lation of the electric current, while at the end of the current the 
tion. The necessity of such a quality I find expressed not only in receiver reproduces the audible sound. The description which is 
the description of the silk, in the first part, as an elastic fibre, and given of the instrument is this :—“I am enabled to record the 
in the various contrivances to" produce an artificial resiliency, but sounds produced by the human voice or otherwise by causing the 
in the general description of the nature of the instrument which movements of the diaphragm to be registered on paper or soft sheet 
requires such a recuperative elasticity if it is to act on more than metal, and then the paper may be used in an instrument to 
one single occasion. Accordingly I find that in the various forms reproduce the sound upon a delicate diaphragm by giving to the 
of tension regulator indicated in the letters patent this resiliency is same a vibration similar to that originally given by the voice.” 
acquired, though acquired in various ways ; in some by the inherent Then he proceeds to describe the figures :—“ Fig. 4 is the indenting 
elasticity of the substance, the silk or cork; in some by the elasticity transmitter, the diaphragm having a knife-edge point; i is the 
as in the cases where plumbago points are used by means of paper which has previously been passed through a machine to 
springs; in some as in the lamp-black, and in the coke by the raise a Y-shaped rib 6. The movement of the diaphragm of h, 
pressure of the elastic gases in the interstices of the material. I when the drum is in motion, causes the knife-edge point £i to 
think, therefore, that the true meaning of the claim which I have indent the raised rib to varying depths, according to the amplitude 
just read is the union of a tympan or diaphragm capable of of vibration of the diaphragm ; thus these indentations represent 
vibrating under the sound waves with an electric tension regu- accurately all the tones and varying inflections of the human 
lator having the quality which I have just described, because that voice. The paper, after being indented, is passed through a second 
appears to me to be an electric tension regulator substantially apparatus in Fig. 5, almost similar to h. A spring 9 has a knife- 
hereinbefore described. edge, which rests upon the raised indented rib 6, the spring being

I now approach the question which is very intimately connected connected to a delicate diaphragm 10 by a string or straw. The 
with the consideration of the specification—Is Hunnings’ trans- indented rib reproduces in the spring 9 the movement of the 
mitter an infringement of Edison’s transmitter ? In Edison’s indenting point, and either by direct action, or through the vibra- 
transmitter we find, first, a diaphragm or tympan, or plate, which tion of a string, conveys the same motion to the diaphragm of n, 
receives the sound of the voice. Below that there is a cork, not of and reproduces previous sounds.”
the same size as the diaphragm, placed in the centre, and of a Now pausing there, it appears to me to be plain that Mr. Edison 
smaller area. Below that comes a piece of platina foil, which is has described a substantive discovery of the very highest interest 
the same size as the cork, and corresponds with the size of the and ingenuity by which at one spot this instrument receives and 
cavity in which the tension regulating substance is placed, in reproduces the human voice. Then he goes on to say, “If these 
which is one of the electrodes in the current. Below that comes sounds are to be transmitted over a telegraph line the diaphragm 
the lamp-black or other substance which is used for the purpose of 10 is provided with a cork disc and fibrous tension regulator,” 
the tension regulator, and below that comes the bottom of the and these, as I have already pointed out, the second diaphragm, 
box, which is itself the electrode, in which is placed a screw for instead of reproducing the voice at the time, acts in fact upon the 
the purpose of initial regulation. The Hunnings transmitter tension regulator. Now what is the claim made by Mr. 
is different in this way—that it has no diaphragm or cork Edison in respect of that apparatus? It is this : “The 
separate from or other than the platinum foil, the platinum method herein specified of recording the undulations of the 
foil in Hunnings’receives directly the human voice. They are of the diaphragm of yielding material, and the reproduction of sound 
same character, in there being a cavity or cell in which the metal by such material acting upon a diaphragm to communicate
bottom is one electrode, and the platinum foil at the toil the other, to the same vibrations similar to the original ones, sub-
but the differences are, I believe, to be fairly stated as follows:— stantially as set forth.” It is impossible for me to read that 
First, the materials in the cell are different; coke has been used claim and not to believe it to be a claim to the instrument, whether 
by Hunnings, lamp-black has been preferentially used by Edison, used in combination with an electric current or not, its capacity to 
coke is not mentioned with any of the articles used in Edison’s produce sound without any relation to the electric current has 
specification. In the next place the size of the particles is been pointed out and dwelt upon. The mode of indenting was a
different, the particles of lamp-black being, in fact, very much novelty; the mode of reproducing that sound was a novelty, and
smaller than the particles into which the coke is crushed. In the the claim appears to me to cover the phonograph in both its appli- 
next place, as I have already pointed out, there is in Edison’s the cations—its application to produce human sound directly and imme- 
super-imposition over the platinum of cork and disc ; and lastly diately at the spot where the voice had been spoken to it, and its 
there is the screw at the bottom which is applied in the Edison application also as a transmitter of the same voice at a distance, 
for the purpose of giving initial pressure, and there is a certain Has that remarkable discovery so made by Edison been in any 
amount of difference in their action. In Hunnings’ the up-and- manner described in the provisional specification ? The statute, as 
down motion produced by the voice is communicated through the we all know, requires that the provisional specification shall 
foil to the particles directly ; in Edison’s the up-and-down motion describe the nature of the invention, and before I proceed to con- 
of the voice is translated into circular model ripples in the disc or sider the provisional specification in this case I think it desirable to 
tympan; this is re-translated, so to speak, to the centre, into an refer to some of the authorities which explain the principle upon 
up-and-down motion which is communicated to the cork, and which I ought to proceed in considering it. In the case of Bailey 
which the cork communicates to the foil, and the foil to the air. v. Roberton, which has been referred to so often during the course 
The result appears to me to be that that action in Hunnings’ is of the argument, Lord Blackburn very clearly explains the function 
more accurate because more direct; in Hunnings’ case there is not of the provisional specification. At page 1874 his lordship says :— 
that magnifying of the operation of the voice that takes place in “The patent law dating from the time of James gave a monopoly 
the presence of the tympan or disc in Edison’s. The Hunnings’ to the invention of the first inventor; it, therefore, gave a 
transmitter appears to me, therefore, to be an improvement on monopoly solely to that invention which was his invention ; he 
Edison’s patent, but it may none the less be an infringement of it, could not claim an invention greater than the title of the patent, 
and I have come to the conclusion that, like Edison’s, it is the but the titles were of extreme generality; it is in this particular 
combination of a diaphragm, vibrating with the voice, that being instance ‘for improvements in preserving animal substances.’ 
the platinum foil, with a tension regulator consisting of a semi- Almost any kind of thing would come under that description ; the 
conductive resilient and compressible substance, and it is therefore mere title gave very little instruction. Then, in the time of 
within the scope of Edison’s specification. Queen Anne, the Attorney-General of the day introduced what was

It lias been argued that Hunnings’ transmitter acts on a different obviously a very great improvement. He made it a condition that 
principle to Edison’s, that the one demands compression and the the patentee should, within six months, particularly ‘describe and 
other freedom of motion; that in the one the presence of a ascertain - the invention and the manner in which it was to be 
diaphragm is essential and that in the other it is not—but the performed, if not it should be void. If that was done at the end 
evidence, amongst others of Professor Dolbear, shows that the of six months, that specification fixed what was the invention for 
presence of the foil is essential or useful in both cases. In both which the patent was granted. Then, during the six months, it 
cases it acts as an electrode, in both it requires extension in order would have been, and before specifications were invented it must 
that an electric current may pass through all parts of the substance have been, a question of evidence of what was the invention for 
which constitute the tension regulator; in both it keeps the which he went to the Crown, and for which the Crown granted a 
enclosed substances in their places. Before passing from this monopoly, and the traverse of that would be the proof. Then 
subject, and considering the meaning of the word diaphragm, I came the statute of 1852, which introduces a further amendment, 
think it not immaterial to observe that Mr. Hunnings’, acting with It enacted that when persons went to apply for letters patent they 
the assistance of the patent agent, whose name he mentioned to should deposit a provisional specification. That provisional speci- 
us, in describing his own invention described the top of the fication describes the invention in terms very different indeed from 
platinum foil as a vibrating diaphragm—that is exactly the conclu- those in which the final specification described it. In this case, 
sion which I have drawn; that the platinum foil is a vibrating instead of saying, It shall particularly describe and ascertain the 
diaphragm, and I have concluded that Edison described as the nature of the invention, and in what manner the same ‘shallbe per- 
essential requisite of liis invention the combination of a vibrating formed,’ all that the statute says is that in the provisional specifica- 
diaphragm with a tension regulator. tion which the applicant leaves with the law officer of the Crown when

The discovery Professor Hughes made in 1878, that the vibrations he applies for a patent, he shall state the nature of the invention- 
produced by the voice might operate on a heap of particles directly no more than that; and then, when the law officer of the Crown, 
and without the intervention of any diaphragm or tympan, or any to whom it is referred, has looked at it and finds it does state the 
such thing, lias in my opinion suggested the argument that Hun- nature of the invention, but thinks the nature of the invention 
nings’ and Edison’s transmitters operate on different principles ; stated is too large or too vague, he may require him to amend it; 
but not only is it the fact that the Hunnings’ transmitter is not but if not, then he grants a certificate to use the patent publicly 
used without the platinum foil, but it has not been shown that it without at all thereby making a present of the discovery to the 
can. be so used with success, and, according to the evidence of public; and when it came to be a question whether or no what he 
Professor Silvanus Thompson the same physical principle, namely, was doing during that six months did avoid the patent, I take it
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The accompanying engraving illustrates a somewhat curious in­
jector made by Messrs. Weild and Co., Gorebrook Ironworks, Long- 
sight, Manchester. It was for a long time a puzzle how 
injector working under a given pressure could force water into a 
boiler in which there was a still greater pressure, but the Binary 
injector does more than this, for the exhaust steam from 
engine is made use of to feed the boiler with water.

The section which we give will make the interior of the instru­
ment intelligible. The theory of the action of the injector 
give as stated by Messrs. Weild. The injector is not perceptibly 
intermittent in its action, although the exhaust from the engine 
comes in puffs. The pressure of the steam cannot be less than 
about 18 lb. absolute, and this, coming in contact with the feed, 
is condensed, and the velocity of influx of the steam to the in­
jector is thus very high.

Between the blasts or puffs the reciprocation of the piston

expels the residual steam or vapour, which must, in the cylinder 
of a non-condensing engine open to the exhaust, necessarily equal 
the atmospheric tension. The continual supply and condensation 
of such steam provides, without intermission, a propulsive energy 
sufficient to introduce the feed-water under ordinary pressures, 
as we conceive the following rough calculation will tend to show : 
Friction neglected, steam of 14*7 lb. per square inch, or 21184 lb. 
per square foot, absolute pressure, will flow into a vacuum of 
10 lb. per square inch below the atmosphere, which corresponds 
to an absolute pressure of 4"7 lb. per square inch, or 676'8 lb. per 
square foot, with a velocity

n 21184-676-8
~ 8 V -0378

The head of water requisite to balance a pressure of 751b. per 
square inch above atmosphere = 75 X2-25 = 169ft. nearly. Velo­
city of efflux under such head — 8 \/ 169 = 104ft. per sec. Suppose

an

we

= 1554'8ft. per sec.

SCALE 0F F E E T

position, forms with its neutral position a b an angle of about 
30 deg., and is so attached to the governors that their action 
reduces this angle more or less, and the result is that while this 
angle is 30 deg. the cut-off takes place at about g of the stroke, 
but a slight reduction of the angle greatly quickens the cut-off 
and the deviation in the speed is reduced to a minimum. It is a 
noteworthy fact that as the amount of lead is determined solely 
by the distance between points A and B and remains a constant 
quantity, the exhaust steam has no derogatory effect in very 
early cut offs with a single valve by means of this valve gear. 
By regulating the steam admission direct by the slide, the action 
of intervening steam is prevented, and the action of the governors 
becomes instantaneous in its results. It is stated that this gear 
is giving excellent results in practice.

The accompanying engraving represents a high-pressure steam 
engine designed for driving electric light machines, which may 
with advantage be used in all cases where uniformity of speed is 
essential. This engine is fitted with Bremme’s valve gear 
attached to a pair of governors. The crank has been removed in 
the drawing for the sake of clearness, and it is assumed that it is 
at its dead-point after accomplishing the indoor stroke. The 
excentric virtually coincides with the crank, and thefly-wheel turns 
in the direction shown by the arrow. As will be easily understood 
from the drawing, the rigid excentric rod E is hinged at A to the 
radius rod R and at B1 to the valve rod V. The radius rod R is free 
to swing on the pin O attached to the radius arm D, which is forged 
on to a short weigh-shaft held in suitable bearings, so that its 
centre is at A. The radius arm D, as shown in its extreme

each pound weight of steam of atmospheric tension propels 12 lb. 
of water, and is thereby condensed, the equivalent resultant
velocity will be -41554-8 = 119ft. per sec.; this is equal to a head
of _ 219ft., or a pressure of 97"5 lb. per square inch. If the 
original temperature of the water be 50 deg., the resultant heat 
at which the feed leaves the injector will approximate 149 deg. 
The injector has been doing excellent work wherever it has been 
fitted.
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PEDAL ACTION WATER-CLOSET.
The pedal-action closet illustrated above has been patented by 

Mr. J. H. Terry, and is manufactured by Messrs. J. Tylor and Sons, 
of Newgate-street, E.C., where one can be seen in action. The 
advantages it possesses over those closets actuated by hand are— 
increased cleanliness, especially in public buildings where the 
hand-action closets are very liable to become objectionable. The 
arrangement secures considerable facility in use, and as there is
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no hand-action, and no necessity for seat fittings, the closet may 
be flushed when the seat cover is down, which can only be done 
with hand-action closets by having a hole through the cover. 
There is a smaller number of moving parts than with hand-action 
of the same class.

The arrangement is being fitted to all kinds of closets, whether 
hopper, valve, pan, earth, or ships’ closets, at nearly the 
cost as the hand-action. Amongst other places in which these 
closets have been fitted may be named Claremont, the seat of 
H.R.H. the Duke of Albany.

same

ASHTON AND SPERRYN’S WATER COCK.
The accompanying engraving illustrates a new form of screw- 
down cock, made by Messrs. John Russell and Co., Queen 
Victoria-street, for gas, steam, and water, the arrangement being 
such as to secure the advantages of the screw-down valve with 
much of the quickness of the plug cock. It will be seen that the
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valve is kept in equilibrium by the cup leather on the stem, which 
also keeps the cock tight at the handle without any stuffing-box. 
The cock is strong, and offers advantages which will be at once 
recognised by those conversant with the defects of those which 
have gone before it.

Naval Engineer Appointments.—The following appointments 
have been made at the Admiralty :—Anthony Brumage, engineer, 
to the Indus, additional, for service in the Himalaya; Thomas 
Soper, engineer, to the Asia, additional, vice Jolliffe ; and James 
A. Reynolds, engineer, to the Northampton, additional, tempo­
rarily.

American Society op Civil Engineers.—The Society met on 
May 3rd, at 8 p. m., President Welch in the chair, and Mr. John Bogart, 
secretary. Details were announced of the Convention to be held at 
Washington, May 16-19 inst. The following candidates were 
elected members :—William C. Curtis, San Francisco; Edward C. 
Kinney, Des Moines; Gustav Lindenthal, Pittsburg; Thomas C. 
McCollom, U.S.N., New London ; David Reeves—transferred— 
Philadelphia. A paper on the “ Improvement of the Potomac at 
Washington,” by William R. Hutton, member of the Society, was 
read by the secretary. The different plans proposed were described. 
Those of the Board of Survey of 1872, of a committee of taxpayers 
in 1877, of Colonel Abert in 1878, of the Commissioners of the 
district in 1879, and its modification in 1881, all preserve the main 
channel of the river on the Virginia side, and leave a large area of 
flat low land to be reclaimed along the present water front of 
Washington, virtually extending the city streets about three- 
quarters of a mile beyond the present wharves. In some of these 
plans a narrow channel adjacent to the present shore line is retained 
for a part of the lower city water front. The objections urged against 
these plans are their excessive cost, the removal of the water front 
too far from the business pootion of the city, the increased diffi­
culty of drainage, the reclamation of too much land of a character 
very expensive for maintenance, and in the project of the district 
Commission special difficulties connected with the proposed flushing 
basin. The author advocates the deflection of the main channel 
of the river below Georgetown, across the flats to the Maryland 
shore, and its maintenance, substantially, along the present water­
line of the city. He claims, that this is entirely practicable, that 
the low land left on the Virginia side will be less objectionable, 
that the deep channel close to the city will be of permanent value, 
that the sewage and drainage of the city will be much more easily 
disposed of, that there will be less danger of ice gorges, and that 
the cost will be moderate.
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Above, we illustrate a compound engine of which we spoke in 
the high terms which it deserved in our notice of the exhibits 
at the Naval and Submarine Exhibition. Our drawing explains 
itself. The air and circulating pumps make one stroke for four 
of the main pistons, worm gear being used to bring down the 
speed, as shown. The engines make 400 revolutions per minute. 
The cylinders are 7in. and llin. diameter by 8in. stroke.

casting. The essential feature of the valve, however, is the 
simple and easily-renewable form of seating, which consists of a

sure calculated to 5 lb. on the inch will then be shown on the 
dials. The standard of the instrument is 5 lb. to the inch. This 

standard is convenient as in the first 
place, being a factor of the Admiralty 
scales of 10, 15, 20, 25, and 301b. to the 
inch, it is merely necessary when mea­
suring diagrams on these scales, to multi- 

\ ply the result by 2, 3, 4, 5, or 6 ; and in 
| the second place, each of the divisions 
I representing yoW lb.—mean pressure—on 

I) the roller is a fiftieth of an inch, which 
* is as fine as is consistent with distinct 

and easy reading. The rollers are ma- 
s chine divided, and the workmanship and 

finish of the instruments leave nothing 
to be desired. We have tested this 
instrument carefully and find that it 

gives the results with more accuracy than the ordinary method 
and m about one-tenth of the time. No difficulty will be met 
with m dealing with other scales than those divisible by 5 
without a remainder. It is only necessary to divide the scale by 
5 and multiply the figures shown by the instrument by the 
quotient. Thus, suppose the scale is 36 lb. to the inch and the 
instrument shows 5-65. If the scale was 35 lb. to the inch then
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STUD FIXER.

The accompanying woodcut illustrates a form of long nut in 
section, as used in a good many engineering shops. It is, how­
ever, but a short time since we saw fitters fixing studs by 
of a pair of nuts locked together, a very unsatisfactory method. 
Another way is to have a short piece [of square iron, into the

I

means m I

piece of leather or equivalent material held on the end of the 
valve by a screw collar. This is clearly shown in the section>

IT CO

1 1
I1^5* 1

35the average pressure would be = 7 and 7 x 5-65 = 39‘55
I ill36ends of which are holes drilled and tapped for two sizes, the 

bottom of the hole having a piece of brass or copper driven in to 
prevent bruising the top of the stud. A better tool is that shown 
herewith, in which A is a hexagon or square nut, and B a screw 
which may be of a length to suit the length of the stud C that 
it may be desirable to take hold of.

11but being 36 we have

instrument cannot fail to prove extremely useful to engineers 
who have a large number of diagrams to calculate, the saving 
of time effected by its use being enormous.

= 7'2 and 7’2 x 5’65 = 39‘66 lb. The 1■| li
i 1m1
I

BALL YALYE. (2MORRIS’ INDICATOR DIAGRAM CALCULATOR.
At the last Building Exhibition there were several forms of 

ball valves, to some of which we referred. Another of these 
made by Messrs. Dale and Co., London, we now illustrate. It 
is of the same order as that made by Messrs. Woodhouse, 
Osborne, and Co., as illustrated on page 230 of our current 
volume, so far as regards the form of the seating, but the arrange­
ment is different: The valve closes upwards instead of hori­
zontally, in a simple continuation of the barrel of the valve

IThe Wealemefna is a well-known instrument for measuring 
lengths by rolling the edge of a small disc over them. Mr. E. 
Russell Morris, of the Morris Patent Engineering Works, High- 
street, Birmingham, has recently adapted it to a new use. We 
illustrate the instrument herewith. To use it it is only necessary 
to place the gridiron parallel ruler on the diagram, and run the 
counting wheel beside the edges of the bars. The average pres*

jas

herewith, while the general arrangement is shown in the perspec* 
tive. One great advantage is that the valve does not need any 
verv exact fitting in order to secure tightness,
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price of gas ?—If we are put on favourable conditions we can closely 
approximate to the price of gas.

Witness went on to say that with regard to the term which 
ought to be granted to installations of this kind in order to make 
them commercially sound, it was impossible to institute such a 
state of things in twenty-one years. The time was too short for 
educating the people to the electric light. There were a chosen 
few who would take the electric light now, whatever might be its 
cost, but the great mass of users of light were determined in the 
character of their light by the simple question of cost. It 
those people they would have to reach, and that could only be 
done by lowering the price, which would be done when the 
dynamo machine and the engine had attained their maximum 
efficiency. They would not get a return for the capital embarked 
under twenty-one years. Electricity was capable of taking upon 
itself the duty of supplying a constant and reliable light for any 
length of time. There was no reason to suppose that any change 
of system would materially alter the nature of the supply. 
Any improvement would be an improvement of detail, and would 
involve no radical change in the methods. It was easy to mea­
sure the amount of electricity consumed, and the amount of 
electricity that passed gave the amount of work it did. 
public Bill they could deal with tension, insulation, measurement, 
&c.; and those should be put in the hands of technical persons, 
but whether under a local authority or the Board of Trade he 
could not say. The conditions for protecting the public 
sufficiently known already; and there were fewer conditions to be 
observed than in the case of gas. As to leakage, that would be 
found out before the current was put on. He never put on 
conductors for electric lighting without testing it for leakage. 
That was important because leakage might develope into heat and 
heat into fire. No electric engineer would put up an electric 
machine without testing it, and that could be done without any 
displacement of the system. That testing could be done at any 
moment. If there was any considerable leakage it would be shown 
in the direction of increased work on the part of the generator, 
and that would show itself again by the bills in the office. If 
there was any danger they could soon deal with the leakage.

In answer to Mr. Richards, who asked whether there was any 
difficulty in ascertaining the illuminating power of 
incandescent lamp, witness said that the electric power depended 
upon what it was acting upon; from that sense it was difficult to 
ascertain. The Edison Company were supplying the Viaduct at 
Holborn at present with from 1000 to 300 lights. The consump­
tion varied from the early hours in the evening to the early hours 
the morning from 1000 lamps to 300 lamps ; and this was entirely 
independent of what his company did, for the control of the lamps 
was entirely out of their hands. As to the cost, the Holborn 
Viaduct was the first case in which they had used electricity 
large scale, under all the conditions which were ultimately to be 
used. When all the conditions were there, they could determine 
the cost accurately.

The witness was further cross-examined at some length by other 
counsel, and by the Committee.

Mr. Crompton, electric lighting engineer, was briefly examined, 
speaking distinctly, as the result of practical experience in putting- 
up installations, of the practicability of supplying electric light for 
general use.

Mr. Moncton addressed the Committee upon the case of the 
Electric Lighting Company, and the proceedings were again 
adjourned.

pointed out that if that course was carried out he should have no 
opportunity of proposing clauses until it was too late for them to 
be accepted.

After some further remarks from other counsel, the chairman 
said the action of the Tramways’ Committee was the precedent of 
this procedure, and eventually it was arranged that before the 
Committee settled their resolutions the several parties might 
submit any proposals they wished to make.

Dr. Siemens was recalled and further cross-examined by Mr. 
Jeune. Mentioning that in Godaiming, which was lighted with 
electricity, all the lamps were within a quarter of a mile of the 
central station, he advised that not more than 12,000 inhabitants, 
or 1500 houses, should be supplied from one centre. He argued that 
some control over the breaking up of streets was necessary, but 
that should be exercised by the Board of Trade rather than by the 
local authority. Municipal authorities might have a prior right to 
supply electric light, but they ought not to have a veto.

"Replying to Mr. Story Maskelyne and other members of the 
Committee, the witness calculated that electrical energy of 
150 volts would not be dangerous to people. Each incandescent 
lamp took rather over one volt of electrical current, and the 
electromotive force 42 volts. A current of 400 volts was some­
times emploj'ed, but such a current would not be taken into 
houses. He would, however, convey a current of high potential to 
the outside of houses, and then divide it into low potential. In 
estimating the house-power the first unit was the olim, or the unit 
of resistance ; the second was the ampere, the electricity passing 
through the ohm being impelled by the electric force of one volt, 
which was practically the force of a Daniell cell. With 500 lamps 
there would be danger, unless the current was confined to the 
street; but if secondary batteries were used a higher potential 
could be distributed with safety. A current of high tension would 
be safe in the streets but not in houses, and in the case of long 
distances such a current wordd be desirable. Freedom to use 
different kinds of lamps would afford another means of pro­
tection against danger. Upon the question of cost Dr. Siemens 
mentioned that the experiment in the Royal Albert Dock, 
where there were 29 lamps of 5000-candle power, 80 of 350- 
candle power, and 127 incandescent lamps, cost altogether 
£12,000, and the cost of working would be something over 
£4000 a year. The general cost of electric lighting would 
largely depend on local or special circumstances, but he thought 
the cost would approximate to that of gas. Sufficient information 
was now possessed for the drawing up of specific regulations in 
regard to an electric supply.

Dr. Hopkinson, F.R.S., examined by Sir. Moulton, said that he 
believed one square mile of a densely-populated district could be 
supplied with electric light at a cost of £200,000. If after a system 
had been laid down, a further supply was required, additional 
mains could be provided, but he thought that it would be 
better to start on a liberal scale. He did not believe storage 
batteries could be adopted for distributing force, because of their 
weight. The supply would have to be in fixed cisterns or 
reservoirs, as in the case of water. The cost of electric lighting 
would depend very much on local circumstances, but he thought it 
was pretty much the same as that of gas. That would also depend 
on the conditions under which the work was done, and he regarded 
the period named in the Bill far too short. The terms should be 
twenty-one years, otherwise plant for only a small supply would be 
laid down. As the electric light was now used, no system 
practically exceeded the limits of insulation. No danger of fire 
would arise to a house in the event of leakage in a conductor, for 
the heat would only be local, and means were adopted to prevent 
harm being done.

In the course of replies to other counsel, Dr. Hopkinson said he 
had made his estimate of £200,000 per square mile on the basis of 
fifty lamps costing £4 each, and he thought that while Dr. 
Siemens over-estimated the cost, Mr. Spottiswoode under-estimated 
it. He agreed with them, however, that the term should be 
extended to twenty-one years, or even longer. Electric companies 
did not confine themselves to light, for some of them manufactured 
engines, and he did not know of anything in the Bill to prevent 
them doing that, or requiring them to separate the respective 
profits. He did not think there was any probability of local com­
panies being stimulated from a London centre. The disabilities 
under which companies now laboured were the difficulty of crossing 
streets. He considered it important to limit the laying of wires to 
underground; and if power were given to electric companies to 
take up streets, as was given to gas companies, all difficulties 
would vanish. All the apparatus of the different companies 
not equally good, and while the Bill did not prohibit several 
panies being in one district, it would be a dangerous thing to say 
that if one company system was found to be 50 per cent, better than 
all the rest, that company should exclusively the supply the whole 
kingdom.

Replying to the Committee, Dr. Hopkinson said he thought 
local authorities ought to have the right to be heard before the 
Board of Trade, and Corporations might undertake electric light­
ing ; but that would be a question of cost, 
instruments in use for measuring the consumption of electricity, 
and there need be no difficulty in ascertaining what should be 
charged to the consumer.

On Tuesday Mr. E. LI. Johnson, the agent of Mr. Edison in this 
country, was the first witness examined. He said, in reply to Mr. 
Moulton, that the size of the conductor was to be arrived at by 
finding out the amount of the electric force. If they wasted too 
much the conductors would become heated, 
element of uncertainty between the machines and the lamp, and 
they knew the exact amount of electricity that would be generated 
with a given engine. Supposing that they were working with an 
engine within 10 per cent, of maximum efficiency and generating 
efficiency, from there to the lamp there was no element of 
uncertainty. The economical supply of electricity could not be 
settled by installations other than on a large scale. Taking a 
square mile or 33,000 10-candle jets, he estimated that everything 
properly chargeable to the plant for the distribution and making 
of the supply would be £100,000. Unless they knew all the 
ditions in any particular square mile, it was impossible to get 
accurate figures; but that estimate to £10,000 or £15,000 
one way or the other he was positive about. Asked if any 
ception of the real conditions of such a supply could be obtained 
from such installations as those seen in the winter in London 
where lamps were lighted along the public streets, witness said 
that these were isolated and small installations, and corresponded 
exactly with having a machine in a man’s house for producing gas, 
and comparing it with the cost of gas supplied by the gas company. 
It would be like arguing the cost of a ship from the model. They 
would only get reliability and economy by working on a large scale. 
In any of the installations they would be obliged to work tenta­
tively, because of the precariousness of the demand. It would 
take a great many years of electric lighting to get it co-extensive 
with the gas system. It would gradually increase, for amongst 
other reasons this—that as the output of electricity increased, the 
cost would naturally decrease, and as the electricity displaced the 
gas the output of gas would diminish, and that would increase the 
price of gas; and if they did not start even they would become 
even, and thus the demand for the electric light would gradually 
increase.

Mr. Moulton : What is the relative amount of lighting got from 
a pound of coal when you use it in the incandescent lamp or when 
you use it to produce gas?—-That depends upon the lamp, and the 
engine and the dynamo machine. With 56 lb. of coal, which I 
understand is required to produce one thousand candles by gas, 
can produce three thousand candles of light by incandescence. You 
have 3000 candles of light in an hour by 561b. of coal by electricity 
and you would only have 1000 if produced by gas, and in the 
mere production of light the arc would give a still larger power.— 
Considering that the return of light is three times that of gas from 
coal, do you think that the other arcs which "are very different in 
the two cases will enable you to supply electricity at about the

THE ELECTRIC LIGHTING COMMITTEE.
The Select Hybrid Committee of the House of Commons con­

sidering the Bill introduced by the Board of Trade to facilitate 
electric lighting, and several private electric lighting bodies in con­
junction with it, continued their investigation on Friday, Mr. E. 
Stanhope presiding.

Sir Frederick Bramwell, in cross-examination by the chairman, 
said he thought it would be advisable in order to test the practi­
cability of adopting electric lighting for general purposes that 
experiments should be made in large areas, say in districts with 
50,000 inhabitants. He preferred not giving any opinion as to what 
it would cost to supply so large a quantity as would be necessary 
for that purpose. He was aware that fears had been expressed 
that there would be great danger of fires arising from the conduct­
ing wires used in electric lighting becoming heated, but he did not 
attach much importance to them, because in the hands of careful 
manipulators such accidents should never occur. The same 
objections were offered to the introduction of gas, and many 
persons in consequence of such prejudice and apprehension refused 
to have pipes brought into their houses. There would be no 
danger in leaving the conducting wires uncovered, so that they 
could be touched with impunity in some cases, but in others it 
would greatly endanger life and property if they were not quite 
insulated.

In reply to various questions by several other members of the 
Committee, the witness said that his experience told him that 
municipal authorities were far more likely to let private bodies 
make the experiments in electric lighting while they looked on 
than to experiment themselves, and when success had been 
achieved, they would step in and buy up the private companies, 
and the expense of so doing would in all probability be less than 
that entailed by making the experiments. Electric lighting was 
already established in Berlin, Paris, Vienna, and New York ; but 
he could not say whether it was intended to make experiments 
a large scale in those cities. Doubtless experiments would be made 
in some cities, and other places would rely upon the result of those 
experiments to guide them in deciding whether to adopt electric 
lighting or not, without making experiments on their own account. 
He did not see that the establishment of private companies, 
in opposition to the local authorities, would damnify the rate­
payers, for at present it was clear that the ratepayers did 
supply themselves with gas in most instances. Still it was 
likely, in cases where private companies set up apparatus, 
that the granting of concessions by the local authority would 
damnify the ratepayers where it was found desirable for the latter 
to supply themselves with the electric light and to buy up the 
successful private companies. It might be worth while for his 

poration to buy the business and goodwill of private companies 
desirous of supplying their district. The concessions made to them 
might also be of value. The ratepayers might have entered into 
business in the first instance and supjflied the electric light if they 
had chosen. Ratepayers could always forestall private companies 
if they liked ; but, as he had said repeatedly, ratepayers almost 
invariably preferred to look on while other persons made the 
experiments until success was atttained, and then they stepped 
in and reaped the benefit. Such experiments must be beneficial 
both to the companies and the public. He did not see that the 
private companies would get any preference under the public Bill 
now before the Committee if it passed ; but, on the contrary, he 
thought the feeling shown in certain departments indicated that 
the Board of Trade would incline towards a local authority rather 
than to a private company. The ratepayers required no protection 
from private companies, for their interests were safeguarded by 
their own representatives. He believed that in the future there 
would be a great demand for gas for motors for electric lighting. 
Ratepayers would not obtain any advantage from supplying them­
selves with the electric light, instead of being supplied by private 
companies.

Mr. W. Spottiswoode was likewise examined in favour of the 
companies’ case. He said he had tried the electric light in his own 
house and with successful results. The subject had now got 
beyond the experimental stage, and he believed it could be supplied 
at a cost comparable with gas, and could be relied upon to give a 
supply of light to whole communities. He was of opinion that con­
cessions should be given for twenty-one years, subject of course to 
power by the Board of Trade to prevent an inefficient system being- 
continued for that period to the exclusion of better methods; and 
installations to be successful ought to be of a substantial character 
and on a large scale. He estimated that £100,000 would be the 
cost of lighting a square mile. The electric light companies might 
be placed under the same conditions as gas companies.

In reply to questions^ from opposing counsel and members of the 
Committee, Mr. Spottiswoode said there need be no risk of fire from 
the electric wires, and as people became accustomed to using the light 
there would be no danger. The powers necessary to establishing a 
system were powers to lay down mains and to erect machines. It was 
desirable economically to have only one company in one place; and a 
period of twenty-one years was necessary to secure a fair return. 
The Board of Trade would have to insist upon a tension so low as to 
avoid danger, but he could not suggest any limit of tension. The' 
tension at present adopted was not beyond practical insulation. 
Accumulators might be a useful auxiliary to wires in the case of a 
breakdown, and electricity might be conveyed to houses in that 

• ®ukdivision of light had been completely effected by means 
of the incandescent light. He would suggest stringent regulations 
to ensure that the supply was adequate, and the wires were pro­
perly insulated; and he considered that the wires ought to be laid 
underground.

Dr. Charles \Vm. Siemens was the next witness on the same side. 
He was first examined by Mr. Rodwell, and he stated that the 
incandescent lamp had opened the way for the application of 
electric light to domestic purposes. The arc light was cheaper in 
regard to motive power then the incandescent lamp, but the latter 
was the most useful for small places. The electric light ought to 
be supplied both to street lamps and private houses in order 
to be economical, and in a densely populated district the 
proper area for one engine should be about a quarter of 
a square mile. That would limit the size and number of 
the conductors, and so. would be more convenient and less 
+W°+id r\r+lsk' -fuming 2000-horse power for that area, and 
that the light was distributed to public and private buildings, such 
a supply would cost £100 000. In regard to economy and service­
able supply, it was desirable that installations should be put up 
a permanent basis, and twenty-one years would be necessary to 
ensure permanent installations, and to fairly test the system. 
The wires should be laid under the pavement, and there should 
be boxes at every interval of 500 yards for putting in the connec- 

d f nf.aU/ at the wires. When not required for
iiDht the electricity could be used for motive power, and the same 
dynamo would provide both supplies. He had himself largely 
used electrical energy for motive power. Gas would not be alto­
gether superseded by electric light, for he believed it would be 
largely required for heating purposes.

In cross-examination by Mr. J eune, Dr. Siemens said he thou°-ht 
the wires should be placed underground ; and for considerable 
distances the conductors would require to be large.

Some conversation took place between the Committee and the 
adjourned8 t0 ^ course of Procedure, and the Committee

On Monday the chairman announced that on the conclusion of 
the evidence submitted by the companies, the Committee would 
adopt certain resolutions as to the principles they thought should 
be embodied in the Bill; on Thursday they would communicate 
these conclusions to the parties, and then adjourn over Whitsun-

Mr. Michael expressed great surprise at this decision, and
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An agricultural show was held in April at Albany, Crahamstown. 
Messrs. Richard Hornsby and Sons were competitors, and received 
first and second prizes for engines, thrashing machines, ploughs, 
winnowers, &c.

Trial Trip op the Steamship Lady Longden.—This steamer, 
which, as previously noticed by us, is the pioneer vessel of a line 
intended for the inter-postal trade of Ceylon and Southern India, 
underwent her trials on the measured mile in the Lower Hope 
Reach on the 16th inst. Her average speed was 12'526 knots per 
hour, and during the seven hours she was under steam no stoppage 
had to be made on account of heated bearings, or any other defect. 
Owing to the boiler valves not having been finally set, the 
were made under a maximum pressure of 58-J,- lb. only, whereas her 
working pressure is designed at 80 lb. Had the full figure been 
available, it is believed fourteen knots would have been averaged. 
The speed attained is, however, for a small commercial steamer of 
only 133 tons register, highly satisfactory. The Lady Longden 
has been built by Messrs. Forrestt and Sons, of Britannia-yard, 
Millwall, and engined by Messrs. Mitchell, of Limehouse, and will 
start on her journey to Colombo, via the Suez Canal, in a few days’ 
time. The voyage out is expected to occupy about five weeks, and 
all preparations have been made by her spirited native owner, Mr. 
Iambayah, of Colombo, to inaugurate the enterprise, to which 
heartily wish a successful result.

A Newly Arranged Level for civil and mining engineers is being 
made by Messrs. J. Davis and Son, Derby. It is specially designed 
to overcome the present difficulties of levelling underground, and 
is considered an improvement on that described in the “Tr­
actions of the North of England Institute of Mining Engineers,” 
by T. Lindsay Galloway and C. Z. Bunning, vol. xxvii., page 3. 
The improvement consists in doubling its range by being able to 
lengthen the uprights. The instrument consists of two uprights 
3ft. long, each of which can be lengthened to 6ft. Each upright 
has a glass tube attached to a scale of feet, tenths and hundredths 
of a foot, which is fitted at its lower end into a stop-cock, and by 
means of an india-rubber tubing, the two glass tubes of the 
uprights are connected. To level with the instrument, the two 
glass tubes in the uprights and the flexible tubing must be so filled 
with water that, when the two uprights are placed side by side on 
a level the water will half fill the glass tubes. The water finds its 
level in the glass tubes when levelling, and the difference of the 
readings of height of water is the difference of level between them. 
After the first reading the operator closes stop-cocks between 
the tubes, and proceeds as before until the distance has been 
completed, when the difference of the total additions of the 
uprights will give the difference of level.

Photography.—As some engineers interest themselves in taking 
photographs of their own machinery, we may say a few words of a 
book, amongst others, recently received, entitled “ Practical Photo­
graphy, being the Science and Art of Photography, Developed for 
Amateurs andBeginners,” by O. E. Wheeler, published at the Bazaar 
office. Whether photography should be styled an art or not is a ques­
tion which is sometimes debated with considerable warmth, but most 
engineers who have had no experience in photography will, upon 
their first attempt, have little hesitation in granting that there is 
much art in the production of a good picture. Mr. Wheeler’s book 
is practical in the sense that it is descriptive of the processes to be 
carried out, and the cautions to be observed, while he uses no space 
for a history of the art. Now that the dry-plate process may be so 
readily carried out by plates ready prepared, and by means of 
simple camera, no doubt the number of engineers who will place 
themselves in possession of a small camera, so as to be able to take 
a picture at the moment when a piece of apparatus or machinery 
may be best photographed, will increase, and the book we are 
referring to will be appreciated. The “Year Book of Photo­
graphy,” edited by Mr. Baden Pritchard, F.C.S., and published by 
Messrs. Piper and Carter, London, contains a great deal of useful 
information, which may be looked upon as supplementary to text­
books, and as bringing their descriptions of recent inventions up to 
date. Amongst the articles contained in the Year Book for 1882 
are two on the electric light for photography, one describing a very 
simple lamp mounted on an induction coil, above the core of which 
is an armature carrying the lower of a pair of very short carbons, 
a six-cell bichromate battery being used to give a light sufficient 
for many photographic purposes,
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MISCELLANEA.NOTES AND MEMORANDA.RAILWAY MATTERS.

Of the Admiralty contract for leather belting, 15,000ft. run of 
single and double belting has been secured by the Patent Anhyd 
Leather Company, of Southsea, Portsmouth.

Messrs. C. Griffin and Co., London, are publishing in a 
handy, pamphlet form, a reprint of the series of articles which has 
appeared in our columns on “The Foundations of Mechanics,” by 
Mr. Walter R. Browne, M.A., C.E.

The North British Kailway Company are prepared to spend the 
sum of £100,000 upon the erection of a new wet dock at Silloth. 
The contract for the work has been placed in the hands of Messrs. 
Scott and Son, Newcastle, and a commencement with the work 
will shortly be made.

Messrs. Siebe and Gorman, of the Neptune Works, West* 
minster, have published a new edition of their “ Manual for 
Divers, with Instructions for Submarine Operations.” The manual 
contains a good deal of information which may be looked upon as 
supplementary to that contained in the paper we published last 
week.

An article on the future of North Australia, the Colonies and
“ Surface

M. Pobek, of Breslau, finds that the chief poisonous agent in 
illuminating gas is carbonic oxide.

The use of the Siemens regenerative gas furnace enables a ton of 
crucible steel to be melted with an expenditure of only 1^ tons of 
coal, as against 2is- tons of coke in the ordinary furnace.

From the annual report to the members of the British Iron 
Trade Association, published by Messrs. E. and F. N. Spon, and 
containing all possible statistics relating to the production, con­
sumption, export, and import of iron and steel, their ores and 
coal, it appears that the iron, steel, and allied trades showed very 
large increases under almost all headings, as compared with the 
immediately succeeding years, but curiously the total product of 
ore from the greatest English iron ore district was 23,529 tons less 
than in 1876. Within the year dealt with steel shipbuilding had 
increased from 38,164 tons to 71,533 tons, or an increase of 33,369 
tons, or 87 per cent.

In a little book on “Portland Cement for Users,” by Henry 
Faija, published by Messrs. Lockwood and Co., it is stated that 
generally a light colour denotes light burning, a light weight 
denotes light burning, or, perhaps, an over-clayed cement; a dark 
colour denotes a heavily burned cement, though occasionally this 
may be due to peculiarity of the raw materials ; a heavy weight 
denotes a heavily burned cement, or, perhaps, an over-limed 
cement. Generally a light colour and light weight are characteristic 
of a quick setting cement, and a heavy weight and dark colour 
a slow-setting cement. The specific gravity is given as from 
3'00 to 3'05, and should never be less than 2‘92.

The only cobalt mine worked in the British Isles is Foel Hiraddug 
Mine, in the parish of Cwm, near Rhyl. The ore occurs in the 
carboniferous limestone, which seems to have furnished a good deal 
of iron ore from shallow pockets, judging by the numerous pits 
scattered about near the mine. In working one of these pockets 
Mr. Gage discovered the cobalt. He noticed some black strings in 
the limestone, and on testing them with the blowpipe he ascer­
tained that the black colour was due to oxide of manganese in some 
cases, and to oxide of cobalt in others. On further examination 
of the pit, he discovered a vein of cobalt ore, which has now been 
worked continuously on a small scale for several years, the ore being 
worth about £6 12s. per ton on an average.

In the manufacture of Siemens steel in England the consumption 
of coal varies very greatly. At one works it is only 12 cwt. per 
ton of ingots, at another 15 cwt., and at another I62 cwt., the coal 
in the latter case being, however, very inferior. At one of the 
most important open-heartli works in England the average con­
sumption of coal is as follows :—Coal used per ton of ingots, 
12 cwt. 15 lb.; coal used per ton for furnaces and producers, 17 cwt. 
lib.; coal used per ton for raising steam, 17 cwt. 31b.; total, 
46 cwt. 19 lb. A considerable quantity of open-hearth steel is, 
however, worked up into rails and other manufactures, in which 
the consumption of fuel will be less, and probably if the average 
coal may be put at 2 tons per ton of finished steel, it will not be 
much beyond the mark.

In a paper recently read before the Iron and Steel Institute, Mr. 
Jeans remarks, in speaking of economy of fuel in puddling furnaces, 
that of the 6397 puddling furnaces in the United Kingdom, pro­
bably not more than 1 per cent, are constructed on other than the 
old reverberatory principle. The heated gases leave the puddling 
and balling furnaces at nearly the temperature of melting iron, so 
that their waste heat should be sufficient to produce all the steam 
required in the mills and forges, and at Dowlais and elsewhere this 
has been done with satisfactory results ; but the rule still is that 
the whole of this source of power is absolutely lost, and Mr. Mene- 
laus informed the Coal Commission of 1869 that in South Wales 
alone there was used for the production of steam in forges and 
mills over 250,000 tons of coal yearly, which might all be saved.

The Journal of the Franklin Institute describes a new electric 
gas lighter, consisting of two positively operated movable electrodes 
arranged to meet over the gas orifice and then recede out of reach 
of the flame. They are operated by the turning on and off of the 
gas, by the ordinary horizontal cock of the gas-burner. One of the 
electrodes is rigidly secured to the rear end of the cock-spindle, 
and is carried by the rotation of the latter through a vertical arc 
past the side of the burner. The other electrode is pivotted, near 
its lower end, to the side of the burner, and provided with a sector 
pinion which engages with a similar pinion formed on the forward 
end of the cock, so that the motion of the cock will cause the latter 
electrode to be moved in the same manner as the former. The 
arrangement is such that the two electrodes move in opposite 
directions, passing each other when in line with the gas outlet, and 
falling back in opposite directions out of the flame. Small project­
ing fingers of platinum are secured to the ends of the electrodes, 
and pass each other with a frictional contact, whereby the produc­
tion of the electric spark is insured.

The experiments of Nystrom and Rothen show that phosphor- 
bronze wires have an electric conductibility about one-fifth as great 
as that of copper, or one and a-half times as great as that of iron. 
The Journal of the Franklin Institute says : Bede has found that 
1 kilometre (1093‘633 yards) of phosphor-bronze wire, 2 millimetres 
('07S7in.) in diameter, has a resistance of 28 ohms, while an iron 
wire of the same dimensions has a resistance of 40 ohms. A wire 
which is well hardened at the drawing-plate has a tensile strength 
of 120 kilogrammes (264‘55 lb.) per square millimetre, and stretches 
only about 1 per cent, before breaking. A wire which is properly 
annealed stretches about 60 per cent., but the tensile strength is 
only about 40 kilogrammes per square millimetre. The rupture of 
a telegraphic or telephonic wire may cause accidents to men or 
houses in cities. Bede has shown that when a wire of phosphor- 
bronze breaks its elasticity brings the fragments towards the 
neighbouring supports before they have time to do any injury, In 
Brussels a large number of telephonic lines have been supplied 
with phosphor-bronze wires of T% millimetre ('0315in.) in diameter. 
In Ghent nearly the whole telephonic network is laid with the 
same wires. This small diameter can be employed because the 
resistance of the wire to oxidation secures its durability.

The Cleator and Workington Junction Railway Company has 
opened a branch line from Rowrali to Distington.

On Tuesday the Select Committee of the House of Commons 
appointed to inquire into the merits of the Regent’s Canal City 
and Docks Railway Bill decided that the preamble of the Bill had 
been proved.

The Tunis correspondent of the Times says that in order to pro­
tect efficiently the positions in the south it has been decided to 
construct a railway between Tebessa and Gafsa, and the Com- 
mander-in-Chief has gone to Gabes to study the measures necessary 
for the preservation of peace in Southern Tunis.

A Select Committee of the House of Commons has passed a 
portion of the Omnibus Bill of the London and South-Western 
Railway, authorising the construction of a short railway, com­
mencing by a junction with the Metropolitan District Railway at 
their South Kensington Station, passing under Pelham-street and 
Pelham-crescent, and terminating in the Fulliam-road, almost oppo­
site College-street, where the South-Western Company propose to 
erect another station, and thus form a new terminus.

By one clause in the Metropolitan District Railway Bill, which 
has just been passed by a Select Committee of the House of 
Commons, the company will henceforward have powers to charge 
one halfpenny, in addition to the ordinary mileage fare, to all 
third-class passengers by any trains run in compliance with the 
Cheap Trains Act, if the distance travelled exceeds the mile by a 
fraction of half another mile. Hitherto the company has been 
precluded from charging on any distance under half a mile. Some 
of the stations are under half a mile apart.

The St. Gothard Tunnel and Railway was opened with great 
ceremony on Sunday last, and for four days banquets and fetes 
have occupied the time of a large number of invited Germans, 
Italians, and Swiss. It is stated that Prof. Colladon, the consult­
ing engineer and the inventor of the compressed air apparatus 
employed, has not received an invitation. The St. Gothard Com­
pany apparently thinks it has got its tunnel and is independent of 
those who have laboured to make it; but if the “ windy stretch ” 
was to give again much trouble, an invitation might be sent to 
Prof. Colladon, but acceptation would remain with him.

The Queenborough Pier of the London, Chatham, and Dover 
Railway Company has been burned down by a fire, which appears 
to have been more disastrous in its consequences than was at first 
supposed. Two men were lost and several narrowly escaped, and 
there being a high wind, and the massive timber structure being 
saturated with creosote to preserve the wood, all attempts to cope 
with the fire were futile. Besides the pier itself, many of the 
buildings connected with it and contents were destroyed, including 
the telegraph office and all the instruments and batteries, account 
books, and documents both of the railway company and Custom­
house ; also about twenty railway trucks, many of which were 
laden with merchandise, including a large case of silver goods. 
Arrangements have been made for carrying on the Flushing traffic 
vid Dover until Queenborough Pier is reconstructed, and the whole 
of the staff from Queenborough has accordingly been transferred 
to that port.

In the southern gallery of the Crystal Palace at Sydenham, 
beneath the great clock, Dr. Salvatore Garau, of Samassi, Sardirda, 
exhibits a working model of his method of establishing communi­
cation between the passengers and guards of railway trains. By 
his system—which is an electrical one—it is not necessary to make 
electrical connections in adding fresh carriages to a train ; they 
are made automatically, by means of an extra pair of very small 
metallic buffers, with long range and weak springs, placed at the 
end of each carriage. When an alarm is given, it is not done by 
breaking a constant current, but by establishing one ; consequently 
there is no waste of battery power when no alarm is being given. 
By pressing a stud in any carriage compartment the long arm of a 
lever falls over by force of gravitation. The rising of the short 
arm completes the circuit, and constant ringing of the bell in the 
guard’s carriage is set up, until the guard replaces the fallen lever 
of the passenger compartment in its normal position. The appa­
ratus at the Crystal Palace—which attracts the attention of many 
visitors—is not made to scale, but is a rough working model, con­
structed merely to explain the principle of the invention.

The New York Tribune says that an agreement relating to the 
proposed underground railway in New York has been entered into 
and the specifications for the construction of the railway have been 
prepared. The parties to the agreement are the New York 
Underground Railway Company and Origen Vredenburgh, as 

of the franchise of the New York Central Railway 
Company Mr. Vredenburgh also controls the Broadway Con­
necting Underground Railway Company. According to the 
agreement Mr. Vredenburgh surrenders the franchise held by him 
and his interest in the other roads to the New York Company, 
and receives in return 3,000,000 dols. of the capital stock of that 
company, with which he also contracts to construct the proposed 
railway and fully equip it. The entire length is about six and 
a-half miles. Mr. Vredenburgh’s remuneration is to be 
2,000,000 dols. in the company’s bonds and 1,000,000 dols. of the 
capital stock, which is fixed at 10,000,000 dols. for each mile com­
pleted and equipped. The tunnel through which the road is to be 
run will be divided into two parts, one for the up and the other 
for the down track. It is to be of brick laid upon a concrete 
foundation. The floor is to be an inverted brick arch, and the 
arched roof of the same material is to be covered with an outer 
coating of asphalt. Each tunnel is to be from 5gft. to 6ft. each 
side of the grade centre, and not less than 15ft. high above grade. 
The wall separating the tunnels is to have arched openings at 
intervals at not less than 30ft.

The American Manufacturer states that “the Pennsylvania 
Railroad Company has a new double-headed passenger locomotive 
which has been named ‘ Jumbo,’ on account of its size. The 
engine weighs 120,4001b., or a little over 60 tons, about 15 tons 
heavier than a class ‘K’ engine, and is fitted with a 5ft. driving 
wheel with a 33in. truck wheel under the smoke stack, while in the 
rear of the driving wheels there is one six-wheel swivel truck, 
which will enable the engine to turn a very sharp curve. The 
cylinder is a 7 x 24, the same size as those used on the class ‘ Iv ’ 
engines; and the water tank, which has a capacity of 2000 gallons, 
surrounds the entire fire-box, which is 8ft. deep. The engine is so 
constructed as to run in either direction, and has a pilot at each 
end, thus doing away with the use of a turntable. This locomotive 
is one solid frame, there being no break between the tender and 
the engine proper; and although the engine is a trifle shorter 
than the class ‘K’ engines, yet it is at least 3ft. higher than the 
average locomotive, while the cab, which is entirely closed, is about 
three times the size of that of other engines. Theodore N. Ely, 
superintendent of motive power of the Pennsylvania Railroad, is 
the inventor of this locomotive, and it was built at the Altoona 
shops a few weeks ago, under the supervision of J. B. Collin, the 
mechanical engineer of the company. Either hard or soft coal 
may be used. ‘Jumbo has a patent liot-water reversing gear, 
which has never been put into practical use on any engine in this 
country. As is generally known, engines are reversed by the power 
of the steam, but ‘Jumbo’ is so constructed as to be reversed with 
the hot water from the boiler, and virtually reverses itself, saving 
the engineer physical work, as all he has to do is to touch a spring, 
and the engine will instantly change its course. The injector 
checks enter the boiler behind the dome, thus protecting the pipes 
in case of collision, which, it is expected, will prevent the escape of 
steam and hot water. Assistant road foreman of engineers, Alex. 
B. Todd, says: ‘Jumbo’ is probably the heaviest locomotive in the 
world. If there are any engines as heavy, they are in Belgium, as 
in no other country can be found engines weighing over 50 or 
55 tons.’ Jumbo will be run on local trains from Philadelphia to 
West Chester and Paoli.”

rous

India, after speaking of agriculture and stock, says 
gold, from which the Chinese derive great wealth by a mere 
scratching of the ground; permanent reefs of extreme richness, 
requiring capital and machinery to work, but affording a certainty 
of profitable results; tin, copper, and probably coal and other 
valuable minerals ; these, however, perhaps more than the agricul­
tural and pastoral industries, require the impulse of road construc­
tion and railway progress to further their development.”

The British and Continental Electrical Directory is the name to 
publication compiled and published by Mr. J. A. Berly, London. If 

contains a quantity of statistical and metrical information, together 
with a short chronological history of electrical invention and 
application. Several well-known names are absent, Hjorth, the 
inventor of the dynamo, amongst them. The Directory part is 
deficient in many respects, and seems to have been compiled as a 
framework into which the name Berly, and one or two others with 
which it is associated, may be set forth in very large type, under 
all possible heads, the best known names in the electrical world 
being all of apparently less importance than two or three of lesser 
position with which Mr. Berly is presumably connected.

An extended strike among the ironworkers of Western Pennsyl­
vania is impending, which will render 30,000 hands idle. The 
Times correspondent says the workmen ask advanced wages. The 

ployers, in the present overstocked condition of the iron market, 
decline granting the advance, but would probably not object to a 
period of idleness in order to reduce stock. A conference has been 
proceeding at Pittsburg, which resulted in a disagreement. The 
workmen will demand a new scale of prices on June 1, when the 
strike is expected to begin. The iron interests elsewhere are wait­
ing for the Pittsburg action, so that the strike is expected to extend 
over a wide section. The New York boiler-makers struck on 
Monday for a 10 per cent, advance. Several employers conceded 
this demand, but 2000 men are out.

As our readers are aware, we receive various questions from our 
correspondents involving answers which, in some cases, we^have 
ourselves to fish for. A correspondent, signing himself “Kings- 
bridge,” asks us some questions which are of an electrical order, 
some of which we cannot answer, and do not know anyone who 
can. They are, however, interesting, and are as follows:—(1) How 
are Faure’s secondary batteries constructed, and what are the sizes ? 
(2) Ditto as to Sellon’s. (3) In last Saturday’s Echo—20th May- 

leader, it is stated that in two years’ time the patent of one of 
the best dynamos will expire. Which is this? (4) Is there any 
good book published with illustrations of the various dynamo 
machines and lamps in use ? (5) Are there any good telephones 
and transmitters which are not covered by patents !

in a

In addition to the 966 lives and thirty-three vessels saved last year 
by the National Lifeboat Institution, 155 lives were saved from 
shipwreck by shore boats and other means, which had received 
rewards from the institution, making the total of 1121 lives rescued 
last year. The number of lives saved during the fifty-eight years 
from the establishment of the institution, to the end of the year 
1881, either by its lifeboats or by special exertions for which it has 
granted rewards, is 28,724. Last year two gold medals, thirty- 
three silver medals and clasps, forty-six votes of thanks inscribed 

vellum, and £5783 were granted as awards for saving lives. , 
During the year 1881 the receipts of the institution amounted to 
£36,419, while the expenditure was £37,781. Contributions are 
received for the Lifeboat Institution by all the London and country 
bankers, and by the secretary, Mr. Richard Lewis, 14, John-street, 
Adelphi, London.

A useful, interesting paper was recently read by Mr. Alexander 
M. Chance, of Birmingham, before the Chemical and Physics 
Section of the Society of Arts, on “ The Recovery of Sulphur from 
Alkali Waste—Schaffner and Helbig’s Process: A Record of Recent 
Results.” The author quoted statistics with regard to the imports 
of brimstone and pyrites into the United Kingdom, and he showed 
that taking 350,000 tons as being the amount of pyrites actually 
imported for the manufacture of soda, from 80 to 90 per cent, of 
the sulphur was lost in the alkali waste, representing a money 
value of £357,000. This had hitherto been regarded by manufac­
turers as part of the cost of production ; but recently the method 
known as the ammonia-soda process has been so successfully esta­
blished on a large scale in England that soda ash was being- 
produced by it much more economically than by Leblanc’s 
process, and thus the recovery of the sulphur from alkali waste, as 
a means of cheapening the cost of production by Leblanc’s process, 
had become of vital importance. Mr. Chance referred to that of 
Messrs. Schaffner and Helbig as seeming to offer a satisfactory 
solution of the question, and said that the chemical combinations 
discovered and applied by Messrs. Schaffner and Helbig fully 
realised the conditions claimed for them—that, from 90 to 95 per 
cent, of the sulphur in the vat waste might be recovered in a com­
mercial form ; that practically the whole of the calcium compounds 
were also recovered, principally as carbonate of lime, and that the 
re-agent by which these remarkable results were obtained was 
itself recovered, with the exception of the unavoidable losses due 
to the manipulation of the process.

A novel way of facilitating the collection of cloth from bleach- 
fields has been recently introduced at the large linen-bleaching 
works of M. Duchene-Fournet at Le Breuil-en-Ange—Calvados— 
by the managing engineer, M. Dupuy. According to La Nature 
each piece of cloth is 100 metres long—or 328ft. M. Dupuy had 
long thought of constructing a railway with special mechanism for 
bringing in the cloth, but a steam engine in a bleachfield is very 
objectionable on account of the smoke and cinders. The objection 
does not apply to electricity, and M. Dupuy has had a small line 
made along the meadows, crossing the ends of the lines of cloth, 
with a Siemens dynamo-electric machine and collecting apparatus 
in one vehicle, a set of Faure accumulators, giving the motor force, 
in another (the tender), and a series of trucks for the cloth. The 
line is 500 metres in length and has twenty-one branches. The 
train goes to the fields empty. On stopping, the machine is set tc 
actuate the collecting apparatus, to which one end of a piece of 
cloth is brought. The pieces are previously connected end to end, 
so that the work goes on continuously. The cloth passes into the 
locomotive truck, and thence, over rollers, to a truck attached, in 
which a man sits to guide it. Thus one man will collect 5000 
metres of cloth in half an hour, an operation formerly taking 
eleven hours. The train, when loaded, carries 10,000 metres— 
nearly 33,000ft.—of cloth. The Faure accumulators in the tender 
—which, it is stated in the Times, are of the Regnier type, large 
model—are arranged on three shelves and in hampers containing 
two each. They are sixty in number, and the weight is 500 kilo­
grammes—1250 lb. The system, which has been in work about 
two months, has, it is said, given entire satisfaction.

owner

At the meeting of the Chemical Society on the 18th May Mr. 
W. H. Perkin read a paper “ On Rotary Polarisation by Chemical 
Substances under Magnetic Influence.” The object of the author 
was to discover, if possible, whether any relationship existed be­
tween the chemical composition of substances and their power of 
rotating the plane of polarisation when under the influence of 
magnetism. The apparatus used was similar to that employed 
by Becquerel. The liquids being placed in the tubes closed at 
their ends with glass plates, the ends of the tubes were inserted a 
short distance into perforations in the armatures. Water and 
carbon disulphide were used as standards. The author’s results, 
which w-ere calculated for unit lengths of the fluids, agreed pretty 
closely with those of De La Rive and Becquerel, but seemed to 
bear no relationship to chemical composition. On consideration it 
seemed probable that unit lengths of vapours would give better 
results. It was soon apparent that the direct estimation would 
be attended with too many difficulties ; the results of the observa­
tions obtained with unit lengths of fluids can, however, be referred 
to the lengths of columns of liquids which would be formed by 
the condensation of unit columns of their vapours, in other words 
to lengths related to each other in proportion to their molecular 
weight, making the necessary correction for difference of densities.
This can be done by the simple equation- r x m iv, r being the
observed rotation, m iv the molecular weight, and d the density. 
Having made this calculation for the substance under examination 
and for the standard with which it is compared, the molecular co­
efficient of magnetic rotation, or more briefly the molecular rotary 
power, can be obtained by dividing the former by the latter, 
numbers thus calculated clearly indicate that the molecular mag­
netic rotary power follows the chemical composition,
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now, at the request of the authorities, on view in the 
House of Commons.

opponents of the Bill were the Caledonian Railway Com­
pany, the traders and Commissioners of Grangemouth, the 
trustees of the port of Alloa, and the Glasgow Shipowners’ 
Association, all of whom appeared by counsel. Apart 
from the case itself, the proceedings were of special, and 
even vital, interest to engineers, because, for the first time, 
an attempt was made by a parliamentary Committee to 
appoint some authority to exercise a species of control and 
supervision over the responsible engineers of a difficult and 
novel work. Fortunately for the profession at large, the 
engineers associated with the Forth Bridge had sufficient 
weight with the Board of Trade to induce that body to 
join with them in pointing out to the Committee the infi­
nite mischief which must inevitably result if the respon­
sible engineers of an undertaking were subject to the con­
trol of an outsider, however judicious or eminent. In the 
end, after a lengthened conference with Mr. Farrar and 
Mr. Calcraft, who were instructed by Mi’. Chamberlain, the 
President of the Board of Trade, the Committee practically 
withdrew the clause they had suggested with reference to 
outside inspection, and accepted an undertaking on the 
part of the Board of Trade, that General Hutchinson or 
some other of the inspecting officers, should inspect and 
report on the works every three months during their pro- 

It will be well to record the exact words of

FOREIGN AGENTS FOR THE SALE OF THE ENGINEER.

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

31, Beeknuxn-street.

THE METROPOLITAN BOARD,

The Metropolitan Board of Works has lately published 
its annual report, and eaten its annual dinner. The former 
is accompanied by a brief review of the principal works 
accomplished by the Board since it came into existence 
rather more than a quarter of a century ago, and the 
latter was marked by the presence of the Prince of Wales, 
together with sundry statesmen and other celebrities. The 
Board has risen in popular estimation during the later 
stages of its progress, the substantial work which it has 
accomplished being sufficient to commend it to the approba­
tion of a community pervaded by the practical spirit of 
Englishmen. At the recent dinner the Chairman of the 
Board, Sir J. McGarel-Hogg, declared the readiness of 
himself and his colleagues to sacrifice their position, if it 
were deemed necessary for the welfare of the metropolis 
that they should thus be superseded by some new authority. 
Certain it is that if the Board should shortly be made to 
disappear, it will have lived long enough to earn a dis­
tinguished place in the history of the metropolis. Its 
works will testify of it in ages yet to come, and if 
present promises are not belied, it will be seen that 
the creation of the Metropolitan Board was the first 
step towards giving London a new and noble develop­
ment. The metropolis is unquestionably on the path 
of improvement, and it would be sheer ingratitude to 
forget that the Metropolitan Board had to undertake the 
rough pioneer work, with little to encourage its early 
efforts. It has now lived to be famous, and if it gives 
place to another authority, there will be no reason to regret 
the previous existence of the departed power. It is true 
that the Board will leave a debt behind it, but there are 
good assets to show, and there is nothing extravagant in 
the liabilities which have been incurred. We may be 
thankful that London is not as Paris, the French capital 
having a burden of debt four times greater than that of 
the Metropolitan Board, while the population of London 
exceeds that of Paris by considerably more than one-half. 
We do not say that this financial comparison is altogether 
exact or complete ; but there is a wide margin for any 
necessary corrections, and on the whole London has been 
immensely improved at a moderate cost.

The functions of the engineer in these days are very 
closely associated with questions of local government. The 
annual report of the Metropolitan Board abounds with 
references to engineering work. The primary mission of 
the Board was to carry off the drainage of the metropolis, 
so as to extinguish an intolerable nuisance. Sir Stafford 
Northcote was very near the mark when he signified that 
if the members of the House of Commons had not been 
personally annoyed by the state of the Thames under the 
windows of the committee-rooms several years ago, it is 
possible that the Board would not have been constituted. 
Perhaps some people will be ready to say that if Parliament 
held its sittings at Woolwich there would soon be a further 
change in the metropolitan drainage works. On this 
subject we may expect some additional enlightenment at 
no distant period, by means of an investigation directed 
by the Home-office. In the meantime, in communicating 
with Sir William Harcourt, the Metropolitan Board has 
asked to be allowed the benefit of examining the river 
during some genuine hot weather, before being called upon 
to encounter those gentlemen who consider that the main 
drainage outfalls are making the Lower Thames intolerable. 
The Board proposes to enlarge the sewage reservoirs at 
Barking and Crossness by about 50 per cent., so that none 
of the sewage shall escape during the flood tide. It is 
acknowledged that an escape of this kind has “ occasion­
ally ” taken place of late, owing to the large increase in the 
volume of the sewage. The growth of the popula­
tion also takes effect in another way. Houses are 
being built and roads formed where recently there was 
little else than green fields and open ditches. Hence 
the statement that the floodings from heavy storms of rain 
which have occurred on several occasions in recent years in 
some of the populous suburbs of London, principally those 
on a low level, have made it necessary for the Board to 
determine upon the construction of some additional large 
sewers to carry off the storm water. These are accompanied 
by storm outlets, for not even the ingenuity of the engi­
neer can provide for a total severance between the drainage 
and the river. The storm water must either overflow on to 
the land or into the Thames, and the latter is the lesser 
evil. The works which are required to drain London are 
not readily appreciated in their magnitude and complexity. 
The main and intercepting sewers under the charge of the 
Metropolitan Board are about 250 miles in length, and 
require a force of 125 men to keep them clear of obstruc­
tions. The cost thus incurred during the past year was 
close upon £14,000. This subterranean battalion bears 
somewhat the same relation to the main drainage of the 
metropolis that the platelayers do to our railways. The 
service may appear humble, but it is of great practical 
importance. The sewer men must have a dismal life, and 
we only trust their working hours are reasonably brief.

While the Metropolitan Board is required to do no harm 
to the Thames, it has at the same time to take care that 
the Thames does no harm to the metropolis. The river 
has been somewhat unruly of late years, for reasons which 
we have occasionally discussed, and the present report 
bears witness to the tendency of the river to rise higher 
and higher. One survey has to be followed by another, 
and the Board found it necessary last year to add six 
inches to the height for which it had stipulated only a few 
months before as that to which the riverside premises 
should be raised. Passing from the river to the road, we 
observe that Northumberland Avenue is not as yet a 
profitable speculation for the ratepayers, though it opens 
up a magnificent approach from Trafalgar-square to the 
Embankment. The buildings on this splendid line of 
roadway consist of a somewhat curiously assorted trio— 
the Grand Hotel, the warehouse and offices of the Christian 
Knowledge Society, and the Avenue Theatre. The street 
was opened six years ago, and years will yet elapse ere the

TO CORRESPONDENTS.

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

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

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

P. B. S.—The pamphlet has been sent you.
II. S. (Manchester).— Your letter has been forwarded to B. and J. in the 

usual way.
J. Hai.den.—For information concerning Low's drawing board, inquire of 

Messrs. Wrinch and Son, Ipswich.
II. B. Rider.— Generally the diagrams are about one-sixth actual size.

Figs. 8, 22, 23, 14, 15, and 16, are about one-third actual size.
.1. R. B.—Case-hardening is too simple a process to require a special treatise 

on it. See Ede “On the Management of Steel," last edition. You can

gress.
Mr. Farrar, the Permanent Secretary of the Board 
of Trade. In reply to Colonel Stanley, he observed :— 
“ The Board of Trade have been anxiously trying 
to meet the view of the Committee without, on the 
other hand, departing from principles which they think 
are important in the interest not only of the promoters, 
but of the public and of public safety. They feel that 
anything that can be done in the way of inspection, and 
in throwing light upon what is done in an undertaking of 
this magnitude, is a duty they ought to undertake. On 
the other hand, the duty of controlling the engineer in 
the detail of the work, and of rendering themselves respon­
sible for the material used, for the details of the construc­
tion, and for the work that is done, is a responsibility 
which they think they could not properly undertake, and 
which, if they professed to undertake, would relieve the 
company and their engineer of responsibility. They have, 
therefore, endeavoured to meet the views of the Committee 
by a clause which will give them the power of inspecting 
during the progress of the works, and of reporting and 
showing to the public how the works are proceeding with­
out taking out of the power of the engineer the control of 
the work. They will probably be able by that inspection 
to test the way in which the work is proceeding, and 
should there be any considerable carelessness, or deviation 
from the original intention, it is probable their inspectors 
will be able to detect it. At the same time I wish to 
guard the Board of Trade entirely against the supposition 
that they can be held responsible for the nature of every 
piece of steel that is put in, or for the mode in which 
every rivet is inserted ; that is a thing utterly impossible 
for them to do without taking the work out of the hands 
of the engineer, but I believe that this clause will give the 
public adequate security.”

Although the opposition to the Bill was strenuous and 
lengthy, not a single point was established. The result 
was summed up at the conclusion of the inquiry by the 
chairman, who remarked that “ probably no living autho­
rity could in any way sit in judgment upon the design, 
nor had any opposition in substance to the design been 
brought before the Committee.” Rarely has such a quiet 
yet stinging rebuke been administered to the opponents of 
an undertaking, but it cannot be said to have been 
undeserved. Pilots, captains of vessels, and nautical 
witnesses by the score, were put forward to show that the 
proposed arched form of the soffit of the bridge would 
ruin the navigation of the upper ports, although it was in 
evidence that only once in two months did a vessel pass 
the site of the bridge with masts as high as 140ft., which 
headway would be afforded by the arched bridge over a 
total width of about 1700ft. at mean tide. One captain of 
a steam vessel of 360 tons said he should not think it safe 
to take his vessel through an opening 1300ft. in width, 
although he was aware that the Thames Conservancy 
rules require the maintenance of a clear channel of but 
300ft. in width for the immense traffic on their river. 
Another captain said that there should for safety be a 
clearance of 30ft. between the top of the masts and the 
underside of the bridge, the maximum waves at the site 
of the bridge being only 3ft.! To bring forward such 
evidence was to court a rebuke, especially as the nautical 
witnesses for the promoters were of the highest experi­
ence, and included such men as Captain Scott, R.N., who 
was for three years navigating officer of the guardship 
stationed in the Forth ; Commander Kingscote, R.N., of 
the Lord Warden, which from December, 1879, has been 
anchored within a few cables length of the site of the 
bridge; and Admiral Fellowes, who similarly had often 
served in the Forth, and knew the exact requirements of 
the navigation.

The engineering opposition simply resolved itself into a 
contention that, although apart from questions of naviga­
tion, the design of Mr. Fowler and Mr. Baker was pro­
bably the best that could be devised, yet by the expendi­
ture of a certain amount of money that design might be 
adapted to a bridge with a level soffit and a uniform 
heading of 150ft. So far the contention was unassailable, 
but in going into detail, and in attempting to make an 
estimate of such a work in ten days, the engineers came to 
utter grief, and were easily demolished in cross-examina­
tion. It was no matter for surprise, therefore, that the 
chairman volunteered the statement that no “ opposition 
in substance ” to the design had been brought before the 
Committee, for probably there was never a more shadowy 
opposition to any great project. It was elicited by one of 
the members of the Committee that the expenses of a 
considerable part of the so-called “ navigation ” opposition 
had been guaranteed by the Caledonian Railway Company, 
and generally there was a very clear indication that the 
dread of railway competition was at the bottom of the 
whole affair. It may be stated that a very handsome 
metallic model of the bridge as finally determined upon is

obtain it through any bookseller.
II. D.—Engineering instruction can be obtained at University and King's 

Colleges, London: at the Universities of Dublin and Glasgow; at Oxcen's 
College, Manchester, and Mason's College, Birmingham; at Cooper's Hill 

rly all the Colleges and Universities ofCollege, Staines, and, indeed, at nea 
any importance in the kingdom.

Dorset.— We suspect that you are working with too much coke and too much 
blast, and so bringing your iron down too hot. It is also more than likely 
that your bricks are bad. Try ramming up your cupola with good sand, 
instead of fire-brick, or, if your foreman does not know hoiv to do this, or 
the proper sand cannot be got, then change your fire-bricks. Until you 
succeed in getting your cupola lining to stand it is vain to hope for good, 
uniform castings. Try a new lining, reduce your pressure of blast and 
your coke, and report further.

E. McA. (Liverpool).—Before you can obtain a certificate as second engineer 
you must serve a three years' apprenticeship in the works of a mechanical 
engineer, and you must serve as third or junior engineer for one full year 
at sea—that is, you must have been at sea for 365 days. If you have not 
been regularly apprenticed you must show that you have, nevertheless, been 
engaged for three years in workshops to the satisfaction of your employer. 
Service as a fireman will not count. If you apply to the Board of Trade 
Examiners in Liverpool you can obtain full information.

HOT BLAST STOVES.
{To the Editor of The Engineer.)

Sir,—In your issue of the 12tli inst. we notice, under the head “ Hot 
Blast Stoves,” that you state that the Seaton Carew Iron Company at 
West Hartlepool are adopting Wliitwell’s system of hot blast stoves. 
Will you please correct this ? the firm in question having adopted our 
patent stoves, as have also a number of other firms in various parts of the 
country. We may say that the principal feature in our stoves is that the 
outer iron casing is the coldest part of the stove, and the most intense 
heat is in the centre. There is also an arrangement by which every part 
of the brickwork is accessible for cleaning. The first cost of the stove is 
very slight, as compared with any other stove, so that a greater number 
may be erected for the same outlay; this has the advantage of greater 
regularity, and the loss of a stove for cleaning is not felt by the furnaces. 
Most satisfactory results have been obtained by the Askam and Mowzell 
Iron Company, who hive adopted them.

Millom, Cumberland, May 22nd.
Massicks and Crooke.
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MEETING NEXT WEEK.
Chemical Society.—Thursday, June 1st, at 8 p.m.: “The Spectro 

scopic Study of Chlorophyl,” by Dr. Russell and W. Lapraik.

DEATH.
On the 22nd inst., at Carleton, Pontefract, William Powell, Esq., 

M.I.C.E., in the fifty-ninth year of his age—late of Douglas, Isle of Man.
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THE FORTH BRIDGE.

The Bill for this great undertaking was passed on the 
19th inst. by a special Committee of the House of 
Commons, after an exhaustive inquiry, extending over 
eight days. The Right Hon. Colonel Stanley,
Cabinet Minister, was the chairman, and the other members 
of the Committee were Mr. Vivian, Mr. Tottenham, Mr. 
Onslow, Mr. Dodds, Mr. Brett, and Mr. Rendel. The
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nised this, then, it became very necessary to increase the 
range of subjects for papers read at the meetings, so that 
all interests might be consulted. Thus, of the fifteen 
papers read and discussed during the session just closed, 
nine of them were by men whose avocations are not 
described in the latter part of the preceding quotation ; and 
the address of the president, Sir W. G. Armstrong, may 
be classed also amongst these. The three papers which 
occupied the last two nights of the session were 
on milling machinery, while others have been on the 
construction of guns and carriages, cold air machinery, coal 
washing machinery, the electric light, and the gas engine, 
while those of another class have been on river conser­
vancy, analyses of potable waters, design of structures to 
resist wind pressures, and harbours and estuaries. These 
show that a Catholic spirit has entered the Institution, 
and its increasing popularity cannot but be part of the 
causeof the comparatively sparsely attended meetings of some 
of the other more special societies. Thus the Institution of 
Mechanical Engineers’ meetings have not been so well 
attended as they ought, judging by the popularity of papers 
on mechanical subjects read before the parent Institution. 
The latter could not, perhaps, dispose of all the papers 
that might be usefully read, so that the small attendance 
at some of the meetings of the Institution of Mechanical 
Engineers is probably due to the occasional instead 
of weekly arrangement of its London meetings, and, 
perhaps, to the hour at which those meetings take place. 
Very few people can spare a couple of days from their 
works to attend such meetings, and to most people it 
would be more convenient to attend one meeting each 
week or fortnight than two meetings on successive days 
once in three months, so that the material advantages are 

the side of association with the older body, though, 
perhaps, there are some respects in which this is not 
altogether the case. It is, however, sufficiently so to cause 
the very rapid growth of the numbers of applicants for 
election or transfer, the numbers being 300 during the 
past seven months, besides 150 recommendations in favour 
of the admission of students, and the elections have 
increased the numbers of all classes to over 4150, or by 
nearly 4 per cent, since last year, the Institution now con­
sisting of 1326 members, 1542 associate members, 534 
associates, 20 honorary members, and 728 students. 
The summer meetings of this Institution, and of the 
Iron and Steel Institute, are well attended chiefly be­
cause men make more or less a holiday of it, and 
semi-pleasure excursions are arranged for them, so 
that there is just enough business to attend to to 
make the pleasure part of the meeting enjoyable. 
The publications of the Institution of Civil Engineers 
are, moreover, enriched by information extending over so 
wide a range and culled from the whole world—some in 
the form of abstracts from foreign “Transactions,” and 
some the discussion of papers by correspondence, so that 
a man need not come from Edinburgh, say, to London 
because he has a little experience which may be valuably 
contributed to the “ Proceedings.”

side and underside plate at the tiring hole, and thus dispensing 
with the ordinary water ring. This alteration requires special 
machines for drilling both plates at the same time and for rivetting 
the fire hole door, both of which have been well designed for the pur­
pose. Hydraulic machines for removing the buckle from old springs 
without injury and fixing the buckle on new springs, attracted 
considerable notice, as did also a set of very handy tools sup­
ported by templates on the locomotive and driven by a cord 
from the line shaft, by which six horn blocks are refaced in 
place on both sides at the same time, and the cylinders 
rebored and the valves refaced. Amongst the heavy class 
of machinery was a powerful hydraulic punch for cutting 
the fire door holes out of a cold plate in one operation. 
In doing this the plate is brought in contact with the punch by 
a pressure of 350 lb., which is then increased by an intensifier to 
18001b. to the square inch. The steel works, which are capable 
of turning out 30,000 tons per annum, are supplied with both 
Bessemer and Siemens-Martin plant, and the steel rail and tire 
mills and forge are full of powerful machinery, including steam 
hammers from 30 tons downwards, and one machine particularly 
noticeable was a toothless saw for cutting steel angles cold. 
During the day the party were entertained at luncheon, provided 
by Mr. Webb, at the Mechanics’ Institution, and here 
feature which is being introduced elicited general approval. 
One section of the Institution originally used as a bowling alley 
is now being fitted up with various tools which will be driven by 
a gas engine, and this will be a machine shop open to the mem­
bers for the construction of models, the execution of repairs, &c., 
and for the youths especially will certainly form a very useful 
school for practical mechanics. The day’s proceedings were 
brought to a close by tea at the 11 oval Hotel, followed by the usual 
votes of thanks.

PORT ADELAIDE AND THE COST OF DREDGING.
Some useful figures relating to the cost of dredging at Port 

Adelaide during the year 1881, by the several dredgers owned 
by the South Australian Government, are given in the report of 
the President of the Marine Board. The material raised consisted 
principally of red clay of a most tenacious character, which 
adhered to the buckets, and so thoroughly blocked them that 
much time was lost in consequence of the frequent stoppages to 
clear them. At Port Adelaide, 377,826 cubic yards, fifty-four 
less than in 1880, were raised at a cost of £21,885, or £485 less 
than in 1880; Ho. 2 dredger’s work fell off about 4000, and No. 3 
about 8000 yards, but No. 5 lifted about 11,000 yards more. 
It was at first intended to deepen the inner bar to 20ft. at low 
water, but in consequence of the delay above mentioned, this 
was for the present abandoned, and a depth of 18ft. at low 
water is now being reached. It is hoped that by the end of this 
year that not less than 17ft. at low water will have been 
obtained along the whole of what is known as the inner bar ; or 
a length of two and a-half miles, with an average width of 160ft. 
Allowing for the rise and fall of tides—about 8ft.—this will give 
a depth of 25ft. at high-water springs. The original depth was 
only 2ft. 6in. on the shallowest part. The president thinks that 
the cost of another first-class dredger will be money well 
expended. He says it has been suggested that a dredger similar 
to the South Australian Company’s Torrens—which discharges 
over the side by means of a shoot—should be procured ; but the 
Board do not think that a better type of dredger than the 
Wallaroo—No. 5—can be secured for their purposes, and as one 
of the same size, and two barges similar to those now' in use, can 
be constructed at the dockyard for about £35,000—including 
the cost of engines and boiler, for which tenders will be 
called for in the colony and in England—the Government 
have given the necessary authority for immediately commencing 
the work, which will give employment to a number of 
hands for a considerable length of time. As a piece 
of colonial information it is mentioned that “the Priest- 
man’s crane and another are keeping certain district coun­
cils and private persons fully supplied with silt, which is 
brought from the inner bar, and sold to the former at 6d. per 
load, and to the latter at about cost price, viz., Is. per load, 
delivered on the wharf. This arrangement v7as the result of 
correspondence extending over some years, deputations, and, 
latterly, discussion in Parliament, particulars of which, and 
the Board’s views as to their position in the matter, may be 
seen in the secretary’s report of the 9th August last, printed as 
a Parliamentary paper.” This may therefore be an important 
matter, but it sounds peculiarly otherwise. The number of 
cubic yards of silt brought to the surface in Port Adelaide during 
the year was as follows :—No. 2 dredger, 36,683 ; No. 3, 
134,823 ; No. 5, 203,749 ; spoon barges, 642 ; and Priestman’s 
crane, used as a dredger, 1929 ; or a total of 377,826 cubic 
yards. The average quantity raised monthly by the Nos. 2, 3, 
and 5 dredgers was 3056, 11,235, and 16,979 respectively, the 
best month’s work being in November, when No. 5 lifted 21,004 
cubic yards. The Willunga—No. 3—never raised 14,000 yards 
in any one month, and the Wallaroo—No. 5—never raised less. 
The cost per cubic yard for raising and discharging was equally 
in favour of No. 5, being 13‘41d. as against 15T5d. for No. 2— 
raising only—and 14'22d. for No. 3. It will thus be seen that 
No. 5 raised 68,926 cubic yards more than No. 3, and that she 
has done all her work at -81d. per cubic yard cheaper. The 
total cost for raising and discharging by the Nos. 2, 3, and 5 
dredgers—omitting shillings and pence—was £2316, £7989, and 
£11,388 respectively. The repairs to the dredging plant, caused 
by the great wear and tear, always amount to a considerable 
sum, such expenditure during the year on the three dredgers 
being, for No. 2, £660 ; No. 3, £2678 ; and No. 5, £3488 ; or a 
total of £6826. The wages of the men employed in connection 
with lifting and depositing material amounted to £5831, or about 
one-fourth of the whole expenditure; and sundries, shops, and 
management cost about the same proportion.

PROPOSED STATE PURCHASE OF CANALS.
One of the colliers’ agents—Mr. William Chappell, secretary of 

the South Yorkshire Miners’ Association—makes the bold 
posal that the Government should take over the canals of the 
kingdom. As a nation, he says, we are constantly discussing 
Free Trade as if we possessed it, while we have nothing of the 
sort, Parliament having placed the whole trade of the country 
in the hands of irresponsible bodies of railway directors, who 
tax the country as they think fit. Their chief weapon has 
been to obtain the command of the water ways, and thus prevent 
every kind of competition. Mr. Chappell has no faith in the 
proposal to appoint a Select Committee to inquire into the condi­
tion of the canals of the United Kingdom. The Select 
Committee on railways now sitting is, he says, spending most of 
its time in taking separately the views of any railway company 
in the kingdom as expressed in the first instance by their 
chairman, in the second by their manager, and in the third by 
their counsel. If the trade of England is to be saved, some 
speedier and far more stringent inquiry must be made into the cost 
of transit, and Mr. Chappell suggests a Royal Commission, which 
could sit not only in London, but in Sheffield and Manchester, 
and other places, and there obtain evidence which would never

land is occupied with houses. The Victoria Embankment 
cost £‘200 last year for water to lay the dust, and £1600 
for lighting, including both gas and the electric light. The 
entire cost for the repair, cleansing, and watering of 
the carriage and footways, is nearly £10,000 a year. 
The sphinxes which so persistently gaze at the hieroglyphs 
of the Egyptian obelisk cost—with the other ornaments— 
about £4500. We hope the Board will be induced to 
make these creatures “ face about,” so as to conform to 
Egyptian precedent. Only let us fancy Landseer’s lions 
being made to stare up at the Admiral on his column ! It 
seems as if our local authorities were doomed to blunder 
in the region of art. The Corporation astonish the public 
with a “ griffin,” and the Metropolitan Boaid commits a 
paradox with the sphinxes.

The construction of new streets raises somewhat knotty 
questions with regard to the dislodgment of the working 
classes. The Board obtained a Street Improvements Act 
in 1877, by means of which some wonderful things were 
to be done ; but Parliament so jealously guarded the 
Interests of the labouring population that the law has in 
some cases been found impracticable for carrying out 
the contemplated scheme. Thus the authorised new street 
from Tottenham-court-road to Chariug-cross, and that 
which was to be made from Oxford-street to Piccadilly- 
circus, were both menaced with such difficulties that the 
attention of Parliament had to be called to the subject. 
The Artisans’ Dwellings Act is a cognate matter, and it is 
to be hoped that the report of the Select Committee 
appointed at the instance of Sir Bichard Cross will show 
how to reconcile the wants of the metropolis with the 
interests of the ratepayers and of the poor. With regard 
to bridges, the Board has now an extensive jurisdiction, 
and has done good service. Nine of the Thames bridges 
have become the property of the Board, and are free of 
toll. This abolition of bridge tolls has set the traffic of 
London free, and has distributed it more widely, to the 
great advantage of the public. The Corporation and the 
Metropolitan Board are now consulting together as to 
what can be done to meet the demand for vehicular com­
munication across the Thames below London Bridge. 
Their conclusion—if they can arrive at any—is anxiously 
awaited.
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Into all the doings of the Board it is impossible to 
enter within the limits of a single article, unless we con­
tent ourselves with a species of catalogue. Parks, 
commons, and open spaces form an interesting chapter. 
The Eire Brigade is a wonderful institution, although 
there is a general impression that it is not big enough for 
such a contingency as may possibly present itself some 
day. There is no need to say much just now about the 
gas supply. As to the electric light, the Board is true to 
its first love, and maintains the Jablochkoff lamps on the 
Victoria Embankment and Waterloo Bridge. On the 
water question we are encouraged by hearing of the pro­
gress of the constant supply and the setting up of 
hydrants. Tramways are a feature of recent date. Passing- 
over a variety of miscellaneous matters, we come to the 
sequel, where the Board reviews its work of six-and- 
twenty years. The main drainage has cost a sum which is 
travelling on towards six millions. On the embankment 
of the Thames, and on new streets, and other street 
improvements, the Board has expended more than ten 
millions, besides contributing £600,000 towards the cost 
of smaller undertakings. Then we have the bridges made 
free at the cost of nearly a million and a-half, while parks, 
gardens, and commons have taken nearly half a million. 
The Artisans’ Dwellings Act has swallowed up £1,400,000. 
The development of the Eire Brigade has also been 
achieved at some cost. The total capital expenditure of 
the Board has thus considerably exceeded twenty millions, 
but on the whole London has no reason to regret the 
outlay.

THE EXTENSION OF CREWE WORKS.
The recent extension of Crewe Railway Works by the erec­

tion of a new foundry has been the occasion of a demon­
stration, and on Saturday the members of the Manchester Asso­
ciation of Employers and Foremen, to the number of about 100, 
made a special excursion to the works, over which, in the 
absence of Mr. F. W. Webb,, they were conducted by Mr. Charles 
Dick, the chief indoor assistant superintendent. Occupying an 
area of 85 acres, with roofed-in buildings and workshops, cover­
ing 27 acres, the Crew’e works are now, without doubt, the 
largest and most complete locomotive building establishment in 
the world, and give employment to nearly 6000 hands. The old 
works have been so frequently described that any detailed refer- 

to the various departments, and the splendid plant with 
which they are supplied, is unnecessary, and we can only sketch 
very briefly a few of the new features of special interest. The 

foundry, the last of the additions, is an extensive building, 
the largest, it is supposed of its kind in the world, covering an 
area of 420ft. by 120ft., the whole of the work of which has 
been carried out by the London and North-Western Company’s own 
staff of men, from the designs of Mr. F. W. Webb, the locomo­
tive superintendent, and chief mechanical engineer. The foundry, 
which is not yet in working order, will be furnished with five 
cupolas, two of which will be placed in an external adjunct. 
This pair of cupolas will be surrounded by a platform with cast 
iron floor covering at either end drying stoves, with lines of 
rails running through the centre to the three remaining cupolas, 
and the material will be supplied to the cupolas by a hydraulic 
hoist, the lifting ram of which is 12in. diameter. The roof of 
the building is carried in three spans on iron columns and good 
light and ventilation are provided, special provision having been 
made for the escape of steam, smoke, and other gases. Iron 
pillars and the tops of the side walls carry iron girders running 
the whole length of the building, along which are three sets of 
rails for overhead travelling cranes, two of which for lifting 10 
tons, supplied by Messrs. Craven Brothers, of Manchester, and 
four made at the works for lifting 5 tons, have already been 
fitted up. Amongst other plant already down are large mould­
ing machines for cylinders and powerful mills for dealing with 
the loam, &c., whilst at one end of the building a moulding pit 
has been constructed capable of taking a casting vertically 40ft. 
in length. The whole of the foundry machinery will be driven 
by a wall engine at one end of the building, and the steam power 
will be supplied by three “locomotive stationary” boilers. In 
the engine-room are two of Root’s patent blowers, supplied by 
Messrs. Thwaites Brothers, of Bradford, from either of which the 
requisite blast may be obtained for any of the cupolas at will, 
and in the same room are powerful pumps for replenishing the 
hydraulic accumulators as required. In passing through the 
works a number of new special tools were shown to the visitors, 
and as indicating the most recent improvements in locomotive 
construction several of these may be briefly noticed. The loco­
motive cylinders, instead of being cast singly, are now cast in 
pairs in one piece, not only doing away with the joint which has 
always been a source of trouble, but being produced at less cost, 
and special machinery has been designed for planing up the valve 
faces and boring the steam ports. A special quartering machine 
for boring out crank pin holes and wheel bosses from a fixed 
centre has been designed by Mr. Webb, who has also introduced 
a hydraulic wheel press for forcing wheels on to the axles and 
ensuring their being at the proper angle. Another improvement 
introduced by Mr. Webb is a new machine for flanging the out­

ence

THE INSTITUTION OF CIVIL ENGINEERS.

Another session of this representative Institution has 
closed, and has been marked by the success which has 
characterised its conduct for several years. The objects of 
the Institution have been so frequently set forth that it is 
unnecessary to do so again. But one feature in its 
agement during the past three or four years causes us to 
turn to Tredgold’s definition of the profession of a civil 
engineer, namely, “ the art of directing the great 
of power in nature for the use and convenience of man, 
as the means of production and of traffic in states both for 
internal and external trade, as applied in the construction 
of roads, bridges, aqueducts, canals, river navigation, and 
docks fop internal intercourse and exchange, and in the 
construction of ports, harbours, moles, breakwaters, and 
lighthouses, and in the art of navigation by artificial 
power for the purposes of commerce, and in the construc­
tion and adaptation of machinery and in the drainage of 
cities and towns.” This definition, it will be seen, includes 
to this day every branch of the engineering profession, not 
even excluding that of the electrical engineer. Notwith­
standing, however, its comprehensiveness, it was for many 
years the custom to recognise only those who designed 
roads and bridges and similar public works as civil engi­
neers, and hence the formation of societies of engineers, 
who, not being engaged in these directions, became^known 
as mechanical engineers. It cannot be disputed that 
formerly a large proportion of those engaged in the con­
struction of machinery were of a lower educational 
standard than those engaged on harbours, docks, and so 
forth. The tendency of modem manufacturing processes 
and of structural methods as well as of communication 
lias been, and is more and more, to rely on machinery the 
design and construction of which, as it has become more 
elaborate, has surpassed the capabilities of the older mill­
wright and machinist and called forth the highest powers 
of the skilled engineer. This fact has been recognised 
by the management of the Institution of Civil Engineers, 
for the Institution is now largely composed of those whose 
vocations are widely different, as the last report of the 
(louncil says, “from those of the designers of roads, bridges, 
and similar public works, who, very erroneously, had often 
alone been recognised as civil engineers.” Having recog­
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TENDERS.
BOROUGH OF SOUTH SHIELDS—CORPORATION 

TRAMWAYS.
For the construction of tramways between the Pier and Tyne 

Docks, a distance of 24 miles—the total length, taken as a single 
line, being 3g miles. Gauge, 3ft. Gin. Mr. Matthew Hall, Borough 
Engineer.

James Gowans, Edinburgh—accepted
d.£

12,244 6

INCKTON.—RIVER BRIDGE.
For bridge over the river Stan, at Inckton, near Christchurch, 

Hants, with approaches, for the Inckton Bridge Company. Mr. T. 
Stevens, Richmond-chambers, Bournemouth, engineer. Quantities 
supplied.

£ s. d. 
.. 4160 0 0 
.. 4037 0 0
.. 3548 0 0 
.. 2994 0 0 
.. 2994 0 0
.. 2837 0 0 
.. 2788 0 0 
.. 2750 0 0
.. 2750 0 0
.. 2495 0 0
.. 2200 0 0 
.. 2611 0 Q

Butler, Leeds ...........................
Dixon and Thorne, London
Dyne, Steel, and Co., Newport ...........................
Perkins, Lymington....................................................
Jukes, Coulson, and Co., London...........................
Hoare Bros, and Walden, Bournemouth
Jenkins and Son, Bournemouth ...........................
Vernon and Ewens, London ....................................
Hill and Co., Gosport....................................................
Shaw and Co., London ............................................
Hay ter, Portsmouth—accepted ...........................
Engineer’s estimate ....................................................
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soon be a favourite line with a large proportion of the travellers 
from north to south.

THE SCARCITY OP IVORY.

Our Sheffield correspondent recently referred to the scarcity 
of ivory. It is probable that the scarcity will increase. From 
private sources we learn that on May loth there were only 
12 71 tons of ivory in stock in London. The smallest stock 
for many years was in March last, viz., 1071 tons ; the 
largest in July, 1878, viz., 301^ tons. At present there are pro­
bably in dealers’ private warehouses about 40 tons, while at one 
time the private dealers used to hold over 100 tons in their own 
warehouses. Eight ivory cutters in Sheffield cut up <£1*24,000 
worth of tusks in a year, and the two largest cutlery houses add a 
value of £10,000 each per annum to that total. One-fourtli of all 
the ivory imported into England is used in Sheffield for cutlery 
liafting and other purposes. It does not appear that any really 
satisfactory substitute for ivory has yet been produced. The 
material known under various names, but generally called ' 
celluloid, has not served more than a limited purpose. The same 
may be said of vegetable ivory. None of these things will take 
the peculiar polish of ivory. An enormous trade could be done 
in a really satisfactory substitute for the elephant’s tusks.

LITERATURE.
The British Naxy ; its Strength, Resources, and Administration.

By Sir T. Brassey. Vol. II., Part II. London : Longmans,
Green, and Co. 1882.

The second volume of this work has now been out for 
some little time. The remarks we made as to the first 
volume apply in a measure to the second. There is a great 
quantity of valuable information, and the writer has been 
drawn on into what appeared originally to form no part 
of his programme, namely, a comparison of the strength of 
the vessels of the chief naval Powers. This is, we think, 
valuable to many who are not concerned with much of 
scientific interest. The subjects dealt with are—armour 
and armour experiments ; guns and gunnery ; torpedoes 
and torpedo boats ; comparative strength and resources of 
naval Powers ; unarmoured ships ; harbour defence and 
coast service vessels ; and lastly, naval expenditure and 
estimates. To write critically on the manner in which all 
these are dealt with would occupy much space, 
believe the general impression left on the minds of most 
readers is surprise at the stores of valuable information ably 
dealt with ; but there is a certain amount of difficulty in 
grasping the organisation of the book. In so comprehen­
sive a work this is likely to be the case, and in a measure 
may be unavoidable. We have the familiar example of 
the irritation constantly felt in consulting Bradshaw’s 
railway guide, compared with the simplicity which is 
achieved in some others, but achieved at the sacrifice of 
completeness. Sir Thomas Brassey’s book is the Brad­
shaw of naval matters, and the great advantage he pos­
sesses in obtaining information is likely to continue, 
whether he is in an official position or not—among other 
causes, for the simple reason that he acknowledges any 
assistance very handsomely. There are numbers of admir­
able woodcuts, and, in short, there is nothing likely to 
rival it. Lastly, the price is very low.

We

Der Praktische Eisen-und Eisemvaarenkenner.
Japing. Wien : A. Hartleben. 1882.

If a knowledge of the German language was more 
common in this country than it is, we should think that 
Herr Japing’s “ Practical Guide to Iron and Ironwork ” 
would find its way on to the shelves of engineers, iron- 
founders, and contractors. It is a very useful compilation 
of facts relating to iron and steel in the raw state, and in 
the various forms of plates, rails, girders, bars, rods, tubes, 
wire, hollow-ware, castings, forgings, nails, screws, and tools 
of all kinds. It is freely illustrated with woodcuts, and 
tables of weights and sizes, and in some cases prices are 
given. The addition of the English and French equiva­
lents increases the usefulness of the work. It forms 
Yol. 97 of the publisher’s well-known Chemico-Technical 
Library, and is a favourable specimen of the laborious 
compilations which are produced in such large numbers in 
Germany. _______

Neuere Betriebscrgebnisse mit E. Jarolimek’s Gesteins-JDreh- 
bolirmaschinen. Wien : Manz’sche Buchhandlung. 1882.

This is a reprint of a paper which appeared in the 
Ocsterreichische Zeitschrift fiir Berg und Hiittenwesen in the 
early part of the present year, giving a description of E. 
Jarolimek’s rock drill, together with a series of reports of 
trials in various rocks.

Yon Eduard
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will on the whole have been lighter in the mild one that has 
been passed through. The weekly traffic returns tabulated show 
that the two chief of our passenger railways have increases that 
each considerably exceed £100,000, and that seem likely to rise 
to £150,000 each by the end of the half year; and all the other 
great companies have increases in proportion—the main trunk 
lines having been especially favoured. Against this is to be set 
the fact that on most of the railways there is an increased 
amount of interest to be paid owing to the larger capital. One 
or two lines have, however, savings in dividends to set against 
this—the 44 per cent, stocks of the North-Eastern Railway, for 
instance, falling to 4 per cent, in one case, and another in a few 
months also declining in the rate. But even where there is no 
reduction in the rate of interest, the increased earnings on most 
of the railways are far more than sufficient to pay the increased 
interest, and in many instances the surplus is such that an addi­
tion to the dividend of the companies is sure, though its amount 
cannot be stated until the termination of the half year, when 
the total of the increase will be known, and when the proportion 
that working expenses have borne to receipts will be in some 
approximate measure determinable. It is evident, then, that the 
railway half year has been a prosperous one so far as it has gone, 
and as all the companies have enlarged receipts to show, it is a 
fair deduction to draw that the fact shows a general and 
large revival of trade in all its great centres. It remains to be 
seen what the harvest prospects of the year may prove, for 
should they be favourable it may be believed that that revival 
will be not only increased in the cities, but that it will also make 
itself felt in the rural districts, and so materially swell the earn­
ings of the great companies. The railway returns, so far, give 
proof that there is growth in the trade of the country, 
and they furnish every indication that the shareholders in the 
companies will derive this year a not inconsiderable benefit from 
that growth.

be laid before a Select Committee. He intimates that he has 
evidence in his possession showing that on a canal in his district, 
which has become the property of the railway company, illegal 
practices prevail, “ Evidently perpetrated for the express purpose 
of throwing the whole trade upon the railway.” The captains 
of the canal boats have told him cases of this kind. For float­
ing a cargo of rails in his own boat from Sheffield to Hull, 
one captain paid £14 to the railway company, whilst his 
own receipts, including use of boat, &c., only amounted to 
£9. Another was charged for carrying 20 tons of sand 
a sum as for a full cargo of 50 tons. Mr. Chappell says 
there is an enormous mass of this class of evidence, but the men 
are too poor to spare either time or money to come up to London 
to give it before a Select Committee. Mr. Chappell thinks that 
with the present control of canals by railway companies it is no 
wonder our ironworks and collieries are languishing, and that 
Dronfield becomes a deserted and ruined town. If Government 
would only appoint a Royal Commission, and place upon it men 
who understand the subject and could cross-examine the railway 
experts, lie is perfectly certain the State would purchase the 
canals, and by developing the water-ways “ save this country, 
and hundreds of thousands of miners, and the working classes 
generally, from the ruin which is now gradually stealing over 
them.”

THE IRWELL VALE BOILER EXPLOSION.

The inquiry into the cause of the boiler explosion which 
occurred on the 1st inst. at the Irwell Vale Dyeing and Bleach­
ing Works, Radcliffe, and by which three men were killed, has 
brought out clearly the difficulty which boiler insurance companies 
encounter in their effort to get proper examinations of the boilers 
placed under their care. The boiler which exploded was made 
in 1866, and was of the ordinary two-flued Lancashire type. Its 
length was *25ft. 9in., and diameter 6ft., and the flue tubes were 
2ft. 2in. diameter ; the thickness of the plates in the internal 
flues as well as those in the cylindrical portion of the shell was 
gin. and the ends were 4in. thick. The boiler was provided with 
the usual mountings and the safety valve—which was of Cow- 
burn’s dead-weight construction, measuring 3gin. diameter—was 
estimated to be loaded to 44 lb., though the blowing-off pressure 
by the gauge was 40 lb. per square inch. The boiler was well 
housed in, the rooms over it extending to a considerable distance 
on either side, so that no dampness from the roofs could get to 
the seatings, and there had apparently been no leakage at the 
seams near to the part where the boiler gave way. From some 
cause, however, it was evident that the fourth, fifth, and sixth 
plates near to and in line with the left seating had become 
reduced by external corrosion, more especially the fifth plate, 
at which part the primary rent occurred, and following nearly 
the lines of rivets round the circumference of the shell this belt 
of plates was flattened out, whilst the back portion of the boiler 
being lifted by the reaction of the escaping steam and water, the 
furnace angle iron also gave way. The connection between 
the ends of the boiler being reversed, the front part was 
driven forward about 10ft. and the back portion, with the 
flue tubes attached, was projected about 18ft. in the opposite 
direction, wrecking the building in which the boiler 
situated, besides doing much damage to the surrounding pro­
perty. Mr. Fletcher, chief engineer to the Manchester Steam 
Users’ Association, examined the boiler on behalf of the coroner 
after the explosion, but neither he nor his assistant were able to 
throw any light on the cause of the corrosion of the plates, and 

uld simply state that the disaster had occurred through the 
plates becoming thinned, a fact which was palpable to any ordi- 

ry observer. From the examination of Mr. McDougall, the 
chief engineer of the company with whom the boiler was insured, 
it appears that the last examination made in the flues 
the 5th January, 1880, at which time the plates in contact with 
the seating were found corroded, and this was pointed out to the 
firm, who were recommended to have portions of the brickwork 
removed in places, and also to take efficient means to prevent 
the dampness, which was presumably the cause of the injury. 
Several inspections of the fittings of the boiler were made, whilst 
working, since the examination referred to, the reports on which 
were produced at the inquiry, and in the communication sent to 
the firm since that time it appears that their attention 
called six times to the fact that the company desired a thorough 
examination of the boiler to be made annually, and that 
eight days’ notice should be given. If possible, also, the 
general public holidays—such as Christmas and Whitsun­
tide—should be avoided, owing to the great pressure put 
upon the staff of inspectors at these times. It seems 

was cleaned out at Christmas last, and 
Saturday, the 31st December, the firm wrote to the 
company to send an inspector on the following Tuesday, but as 
Monday was observed as a holiday, the letter was not received 
until Tuesday morning, and owing to the inspectors being all 
previously engaged, it was found impossible to send a man 
short notice. Impressed with the necessity of having an entire 
examination made of the boiler, Mr. McDougall sent a special 
letter to the firm in July last, and again since the commencement 
of the present year he called their attention to the length of 
time which had elapsed since the last examination, stating that 
as lie was unable to furnish them with particulars of the actual 
condition of the boilers, an early opportunity to make a thorough 
examination was particularly requested. Before the firm afforded 

opportunity, however, the explosion took place. There is 
apparently no difference of opinion between the chief engineers 
of the several insurance companies regarding the means of pre­
venting the unfortunate explosions. All boilers require periodi­
cally complete examination, and what is wanted is opportunities 
for making those examinations. Mr. Fletcher stated in his 
evidence that an “entire” examination should be made once a 
year of each boiler, from which we presume he meant this to be 
desirable as a general rule, as he added that under favourable 
circumstances

COKE FOR IRON SMELTING IN SPAIN.

During the last few years there has grown up with very little 
notice a trade in coke for iron smelting in Spain and for allied 
purposes. In the last month Newcastle sent 2167 tons of coke 
to Bilbao ; Middlesbrough, 1650 tons ; and Newport and Glasgow 
each sent not inconsiderable quantities. it is therefore 
evident that there is growing in Spain a demand for coke. That 
demand is partly for iron smelting purposes. It may be that at 
first the Spaniards will simply try to smelt some part of the 
iron that they need for their own uses, but beyond this, in 
the future, it is by no means improbable that there will 
be an attempt to smelt iron in Spain instead of sending 
the ore to England, Germany, and other countries. It is 
remarkable that during the last few years the growth of the 
export of iron ore from Spain has been to an extent that could 
not have been looked for, and though there are with some 
Spaniards still sentimental objections to the shipment of so 
much of their wealth, yet it is by no such considerations that 
any change will be brought about. But the cheap labour of 
Spain, and the economy that under certain circumstances would 
result from the transmission of pig iron instead of ore, might 
conduce to such a change in no early future. At the present 
time the largeness of the demand for ore in this country makes 
the carriage of coke very cheap for a return cargo, and hence it 
is that the use of the fuel is growing. Whether it would be 
found of equal advantage if there was less demand for ore and 
more for coke, and rates changed their proportion, cannot be 
very readily determined, but the largeness of the trade with 
Spain, the growth of the export of coke to that country, and the 
possibilities of the increase of iron smelting at the cost of a 
limitation of the supply of iron ore here, seem to combine to 
give great importance to the subject. Of late we have depended 
increasingly on Spain for the supply of iron ore from abroad, 
and we have altogether neglected the supply from Norway that 
was a fewr years ago much utilised ; but it is possible that the 
course of events may bring the supply of the north again into 
demand for smelting here,
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THE EMPLOYERS’ LIABILITY ACT,

The first step has been taken towards obtaining an Authorita­
tive legal decision upon the right of workpeople to so contract 
themselves out of the Employers’ Liability Act as to bind their 
widows in the event of death under circumstances which would 
otherwise entitle them to damages. Earl Dudley, upon being 
sued for £150 damages by the relict of a sinker killed by falling 
down a shaft when he was in peril of being drawn over the 
pulley, admitted liability, and the service of all legal notices by 
the plaintiff, that Sir Rupert Kettle, the judge of the county 
court in which the action was brought, might pronounce upon 
his plea that, because the deceased had contracted himself out of 
the Act, damages could not be legally claimed. The deceased, 
like the. other miners, subscribed 4d. a week to the Field Box, 
and his lordship subscribed as much as the men. From this 
common fund surgical and pecuniary relief, together with help 
to widows, was dispensed at the discretion of the Earl’s agents. 
Sir Rupert ruled that this was an absence of mutuality and a 
want of sufficient consideration on which to found a contract ; 
moreover that the bargains of individuals to prevent the opera­
tion of a system of public policy, specifically established by Act 
of Parliament for the benefit of the whole community, were 
illegal—in other words, that it is incompetent for workmen to 
contract themselves out of the Employers’ Liability Act. The 
widow was therefore awarded her £150. If this decision should 
not be overturned in the Superior Courts there are few arrange­
ments which have been made with workpeople in view of this 
Act which will not have to be revised ; and Sir Rupert prepared 
his judgment in the full knowledge that they will have to be so 
revised.
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a boiler might go for two or three years or even 
longer without such an examination. The verdict of the jury 
concerning the three men who were killed was “ accidental 
death, but the manager of the works was blamed for not afford- 
uig the insurance company reasonable facilities for the examina­
tion of the boiler. The foreman further stated that in the 
opinion of the jury efficient examinations of boilers once a year 
by certified inspectors ought to be enforced by Government, and 
the coroner’s attention was directed to the fact that in the annual 
report of the insurance company published last year Mr. 
McDougall had expressed similar

THE ST. GOTHARD RAILWAY.

In occasional self-justification Englishmen quote the old 
saying, “ the better the day the better the deed,” but they do 
not heartily think it for all that. The Swiss and Italians do, 
and so they inaugurated the engineering triumph of their 
countries last Sunday, and have kept up the inauguration almost 
ever since by getting fresh batches of important or influential 
visitors each day from Germany and their own countries, and 
special trains have been running for amusement, just as they do 
sometimes two or three times a week when it is Sir E. Watkin’s 
Saturday out, and he wants to make new friends and show them 
the tunnel works. The tunnel is 9*25 miles in length, and was 
begun in November, 1872, and nearly finished by M. Louis 
Favre, but unfortunately he died before his great work was com­
pleted, and M. Colladon has been consulting engineer, especially 
with relation to the pumping and perforating machinery. The 
tunnel itself was completed and handed over by the contractors 
on the 29th December. It was fully described in The Engineer 
of the 5tli March, 1880. The St. Gothard Railway connects the 
railway system of Italy and Switzerland with Germany and the 
North without going into French territory, and will probably

views.

THE RAILWAY HALF YEAR.

Y HEN five out of the six months of the railway half year are 
about concluded, there are usually facts accumulated sufficient 
to indicate the nature of the probable result of the working as a 
whole at least approximately. In the present instance it is 
certain so far that there is a favourable result. Traffics are very 
considerably in advance of those of the corresponding period 
loci ; and as in that time there was a prolonged winter, 

rely felt, it may be assumed that working expensesvery seve



T31U LI □

□
□ □

y
□ □ □

FIC.2T □ i□ □
I'rtR- -•. •’. • . ■'-

□ □ □ I□;
I
I IlfsI
I
1
1 %I Ir ic. 1 I1
1 : N

0i

oA

~ W) 
1

<7Y^77T77777Yy'y. V/s/s.: o/lr <>
/ O oo o

(§)cam □fi c. a Am □ |rn

| \ oV <0o:£

fi
i^i

In the recent Naval and Submarine Exhibition was a safety 
marine signalling machine, arranged so as to give signals accord­
ing to the compass course steered. The machine is illustrated 
by the accompanying engraAnngs, from which it will be seen that 
it consists of a cylinder, supported by a stand, the cylinder being 
fitted with a plunger for compressing air. Fast to the plunger 
is a signal-box, containing eight signals of a different number 
and order—representing the thirty-two points of the compass ; 
these signals may be called “ cams ” of different lengths. Over 
the cylinder is a dial or compass plate, marked to the eight 
principal points of the compass. Suspended from the dial 
plate—see Figs. 1 and 2—is a tube containing a spring 
valve—also held fast by the compression of air—and a lever. 
When the plunger rises to compress air, the regulation of the 
dial or compass plate regulates the signal to be given by means 
of the lever, which comes in contact with the signal cam or cams 
presented by the action of the compass, so that that signal and 
no other can be given. When the plunger reaches the head of 
the cylinder the entire signal has been given through the foghorn 
for sailing vessels with air compressed to 13 lb. to the square inch.

On steam vessels the machine is fitted so as to operate the steam 
whistle or steam Siren. When the plunger has reached the top 
of the cylinder, the ratchet wheel shown is disengaged from 
the driving wheel, and the weight of the “rack,” “plunger,” 
and “signal-box” drops to repeat the signal in from fifteen 
seconds to two minutes, or instantly if required, and thus the 
interval between signals is regulated by a drop valve in the 
plunger. Any desired signal may be given by simply revolving 
the dial-plate to correspond with the course steered. Should any 
change in the course be required it is not necessary to wait for 
the ship’s head to swing, but the compass plate may be turned, 
and thus telegraph to any vessel within hearing what is intended 
to be done. An approaching ship will thus be kept from putting 
her helm the wrong way. The code of signals arranged for the 
machines must of course be learnt by all mariners in order that 
the full advantage of the arrangement may be obtained, but the 
value of the design which enables a machine to act at all times 
as a fog signal or whistle, and to those who know the code, to 
telegraph by a modified Morse system, will be recognised by 
everyone. Fig, 3 shows the inside of cylinder developed.

□
□

BARKER’S MAEINE SIGNALLING MACHINE.

frame, so constructed as to form at the back of the side lumps, 
side flues communicating with the bottom of the stove. A 
register door is fitted above the low-back lump. When this 
register door is closed a strong draught is created, and the smoke 
and other products of combustion are conveyed down the side 
flues and directly under the fire, the greater part being again
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drawn through the fire, and the remainder carried into the 
chimney through an opening below the level of the fire. The 
front is closed by a raised hearth, as indicated in the drawing. 
When the fire is well alight, the register door may be opened, 
and the anthracite is then burned as in an ordinary grate.

IRON PROMENADE PIER, RAMSGATE.
A Promenade Pier for Ramsgate has been recently constructed 

under a Provisional Order which was obtained in the session of 18/ 9. 
The engravings which will be found on page 382 will explain the 
general arrangement of the pier, as well as some of the. chief 
details. The leading dimensions of the pier and its details are 
also given, so that little description is required. The position of 
the pier on the foreshore was selected so as to give a clear height 
of about 20ft. from the ordinary high-water spring tides to the 
deck, by which it has been placed above the reach of the heaviest 

The pier extends seawards a distance of 550ft., the 
width of the body being 30ft., widening out at the entrance and 
also at the head to the increased areas shown. The total area of 
the pier is 23,157 square feet. The piles were fixed into the 
hard chalk and flinty foreshore by an arrangement which was 
found to answer very well. Instead of screwing or driving the 
piles into the ground, and thereby causing a disruption of the 
strata surrounding the point of support, a hole was “jumped” 
out to a size rather larger than the blade of the screw.. Into 
this hole hydraulic concrete was tipped, after which the pile was 
screwed truly into position. The accuracy with which the.work 
was carried out is evidenced by the horizontal lines of the girders 
and of the deck being perfect. The work was commenced in the 
summer of 1880, and was carried on uninterruptedly during the 
following winter, which was an unusually stormy and severe 
one. The pier was publicly opened in July, 1881. The total 
cost of the works was about £10,000. Wind shelters, &c., have 
been erected at the head, which are, however, omitted from the 
drawing, as they are subject to future modification and exten­
sion. The works were designed and carried out by Mr. Henry 
Robinson, M. Inst. C.E., of 7, Westminster-chambers, the 
tractors being Messrs. Head, Wrightson, and Co., of Stockton-on 
Tees, and Westminster.

seas.

con-

A committee of thirty-six members of the Chamber of Deputies 
has been appointed to examine the scheme submitted by the 
scientific society presided over by M. Duclerc, for the construction 
of a maritime canal connecting the Atlantic and the Mediteranean,

I
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the circuit, and in a material such as the disc influenced by the 
circuit, the result being that sound waves synchronous with 
those of the fork are given out by the diaphragm of the tele­
phone, and this when the telephone or diaphragm are altogether 
unconnected with the circuit, except so far as to be within the 
influence of the lines of force. In all previous experiments the 
receiver has been connected in the circuit, but it has been left 
for Mr. Willoughby Smith to discover that no such connection is 
required in order to obtain good results.

CRANE’S PATENT REGISTER STOVE.
The accompanying engraving illustrates stove being intro­

duced by Messrs. Deane and Co., King William-street, E.C. The 
fire-box is formed of Stourbridge lumps fitted into a cast iron
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metal. The greater the number of such lines, or the greater 
the intensity of the field, the greater the influence exerted, and -vice 
versd. The number of lines of force, or the intensity of the field, 
are not the same in all parts of the field. W ith a magnet the greatest 
number of lines of force in a given area is at a point known as 
the pole of the magnet, and the recognised law is that the 
intensity, or the lines of force, varies as the square of the 
distance, taking the pole as this point of origin. Taking then a 
piece of iron as the diaphragm of a telephone, the number of 
lines of force impinging on the diaphragm varies in different 
parts of the field. Mr. Willoughby Smith finds that the greatest 
intensity is at the centre of the flat disc, and, of course, at or 
near this position the results obtained are better than in other 
positions. The effect on the iron disc is the same whether you 
alter the lines of force or the position of the disc. Thus the 
action is nil if the current is stopped, and the lines of force, so to 
speak, extinguished, or if the disc is taken out of the field alto­
gether. If the electrical action on a disc is constant, the only 
sound heard is at the time of making or breaking the circuit, 
and the rapidity with which the make and break is made 
influences the pitch of the note heard by means of the disc. We 
are supposing here that our notice of this apparatus in our issue 
of last week has been considered. Mr. Willoughby Smith’s 
tuning-fork arrangement causes great rapidity in the make and 
break, and therefore great rapidity in the electrical changes in

According to our promise we herewith give an illustration of 
the apparatus with which Mr. Willoughby Smith has carried out 
his investigations. The circuit includes a number of Lechlanche 
cells forming the battery to give the current required. The make- 
and-break arrangement comprises a tuning fork, one prong of 
which carries a light contact piece which in its normal position 
makes contact with the disc carried by the binding 
outside the prongs. Between the prongs of the tuning fork 
small electro-magnet, the armature of which, when the current 
goes through the magnet coil, attracts the prongs, and assists in 
prolonging the tune, during which the fork vibrates indefinitely. 
There is a binding screw in connection with one end of the coil 
between the prongs of the fork. The other terminal screws are 
shown on the base-board of the apparatus, the necessary connec­
tions between them being made by wires underneath the board. 
It will be understood that when the fork is vibrating the current 
alternates between the main line and a short circuit. In the 
main line is a flat disc or coil of insulated wire of small section. This 
is placed in a frame like thatof a looking-glass between two sheets of 
cardboard. The current traversing this coil gives rise to lines of force 
similar to those of a magnet. It is unnecessary to describe such 
lines of force, as they are well known. It is also well known 
that if a magnet, a piece of wire, iron, steel, &c., be moved in 
such a field of force, the inductive electrical action varies accord­
ing to the number of lines of force which impinge upon the

screw just 
is a

THE ENGINEER. May 26, 1881.386

VJ
 t

o
 N

W

N
Et

o
 E

N
 to

N
E

SE
TO

S
i 

i 
□ 

n>
□ 

□

==
-

L_
.

I
!!

11

vi
-t



THE ENGINEEE. 387May 26, 1882.

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

THE NORTH OF ENGLAND.LETTERS TO THE EDITOR.
(From our own Correspondent.)

Those most qualified to judge agree that the tone of the iron 
market held at Middlesbrough on Tuesday last was better, and 
that the tendency of prices was in favour of sellers. Very few 
warrants were offered for sale. The makers seemed as indifferent 
as ever about parting with their iron. Consumers, on the con­
trary, having recovered from the effects of the strike, and being 
certain of steady work for some time to come, were more ready 
to buy. Merchants' prices seemed still nearer to those of 
makers, and the firmness of the Glasgow market assisted to 
keep up the improved feeling. The makers’ price for No. 3 
g.m.b. was still 43s. 6d., a
43s. to 43s. 3d. What bush 
the latter price, 
no more mention of the proposition to curtail production still 
further. It is said that the smelters have recently come to the 
conclusion to buy up all the warrants they can lay their hands 
on in order to take away from the “bears” this, their last and 
only resource. It is said that 30,000 tons have recently been pur­
chased in this way. During the last week the stock of Cleveland 
p>ig iron in Connal’s stores has decreased 2509 tons, the total 
quantity now being 16,821 tons, or 10,000 tons less than at the 
beginning of the month. Shipments of pig iron from Middlesbrough 
have improved, and up to Monday last they amounted to 52,854 
tons, or about the same as last month.

The demand for finished iron is extremely brisk for immediate 
delivery, the full list price having been given in several instances 
last week, provided quick delivery could be promised. For forward 
delivery buyers are less eager. Ship-plates are quoted at £7 5s., 
and bars and angles at £6 10s., f.o.b. Middlesbrough less 2J per 
cent, discount. There is, however, a certain amount of undersell­
ing going on by holders of second-hand lots, and for these a lower 
price is generally asked. The steel trade is flat, orders being few 
and difficult to get. The demand for coal is also poor, and prices 
are tending downwards.

There has been considerable discussion as to whether the Board 
of Arbitration is to be resuscitated after its recent failure to 
enforce its awards or not. The general feeling among the employers 
and the public is that it is of no use, and had better be allowed to 
die a natural death. The ironworkers do not appear to be much 
more eager for its continuance, inasmuch as they have found they 
cannot make sure of forcing it to side with them under all circum 
stances. Meanwhile it is expected that after their recent experi­
ence the manufacturers will look to their association, and make it 
much stronger than it has ever been; and while they will in future 
not be less ready than in the past to listen to argument, they will 
be more careful to have force ready should argument fail.

The Moor Ironworks have been re-started after standing still for 
a week in consequence of the failure of Messrs. Johnson and Reay. 
They are now being worked by Mr. Peat, the provisional liquidator 
in the interests of the unsecured creditors. It is expected that by 
about three weeks the more profitable contracts will be worked off, 
and that the liquidator will decline to work upon the losing ones, 
which constitute the preponderance of the 24,000 tons said to be 
on the books. In three weeks’ time therefore it is likely the works 
will be brought to a stand unless some very favourable offer be 
made to tempt the creditors to part with their rights.

[We do not hold ourselves responsible for the opinions of our 
correspondents. ]

[From our oion Correspondent.)
The Birmingham Corporation have lately given out a contract 
involving the expenditure of £80,000 for the building of spacious 
new gas offices with an art gallery over them, to adjoin the present 
block of new municipal buildings ; and it has been made an 
imperative condition that none of the ironwork used shall be of 
Belgian manufacture. They are understood to have come to this 
decision after careful deliberation, and with the full knowledge 
that a portion of the ironwork which forms part of the present 
municipal buildings is of Belgian origin.

This decision is looked upon by engineers hereabouts as an 
acceptance of the position which they have long maintained, that 
joists and girders made of English iron will bear a greater strain 
than those of Belgian production, and that architects by employing 
the foreign manufactures have not really effected economy, inas- 

greater quantity of iron has been required to be 
given strain than would have been necessary if English girders had 
been used. English mills are not unadapted for the rolling of 
girders and joists of the general sections which the Belgians are 
accustomed to supply.

The contract is for 280 tons of ironwork made iq) roughly as 
here : From 50 tons to 60 tons of rolled joists ; 60 tons of rivetted 
girders ; 33 tons of lattice girders; 55 tons of box girders ; and 
60 odd tons of varied roofs. The value of the contract is between 
£3000 and £4000, and it has been secured from Messrs. Barnsley 
and Sons, builders, Birmingham, who have the contract for the 
whole of the work, by Mr. George Fletcher, of the Brunswick 
Works, Wolverhampton.

Among the other engineering work for which constructive engineers 
are this week tendering is a contract that the Gas Committee of 
the Smethwick Local Board are prepared to give out for the supply 
of a two-lift telescope gasholder of 152ft. diameter.

Because of contracts of this nature which are about, and on 
account of the good supply of foreign constructive engineering 
work which is just now under execution in this district, plate, 
girder, tee, and rivet iron have been in rather improved inquiry 
on ’Change yesterday in Wolverhampton and this afternoon in 
Birmingham. Ordinary plates were to be had at as low as £8, 
but boiler plates were £8 10s. to £9 and £9 10s. Tee iron of 
ordinary qualities was priced at £7 10s. to £8, but for marked sorts 
from £8 10s. to £9 10s. was here again required. Rivet iron was 
£8 to £8 15s. per ton, whilst best best sorts were £9 15s. to £10.

Staffordshire bars rolled by the “list” houses maintain the 
favour which they have long enjoyed abroad amongst buyers with 
whom quality is more important than price. That this should be 
so in the face of the severe competition which such manufactures 
have lately been subjected to from the productions of houses who 
up to recently were generally considered second-rate, is strong 
testimony to the positive value of the “branded” irons. Earl 
Dudley’s bars remain at £8 2s. 6d., and the bars of Wm. Barrows 
and Sons, Jno. Bradley and Co., the New British Iron Co., and 
such firms, at £7 10s. From other houses bars of very capital 
quality are abundant at £7 to £615s. Hurdle bars were to be had 
at as low as £6 per ton.

Gas strip was reported this afternoon as in good request at about 
£6 10s. per ton, but the buying is irregular, some makers being 
busy, while others have not much to do. Hoop makers announced 
orders still on their books for United States consumption, which 
they will not clear off until the end of July or August. In such 
cases execution on United States account has latterly been 
partially suspended to allow of the mills being employed on more 
pressing work; hence the present accumulation. Manufacturers 
have taken care, however, that the deferred shipping arrangement 
should in no way interfere with buyers’ convenience. To-day’s 
price for hoops was £6 17s. fid. to £7 2s. 6d.

The improvement noted last week in sheets required by the gal- 
vanisers has strengthened in the interval. For this week some big 
contracts for corrugated sheets reached them through London 
merchants, mainly on Australian account. One Birmingham firm, 
whose position, however, is exceptional, reports more orders for 
galvanised sheets during the last two or three weeks than during 
any similar period in their history.

Specifications for black sheets, in execution of old contracts, 
were more plentiful this week even than last, and so too were 
absolutely new contracts.

Prices were rather better. Fora contract embracing “singles” 
alone scarcely anything under £8 per ton would be accepted; but 
where an equal quantity of doubles and lattens was included in 
the order, singles might have been got on the £710s. basis. Doubles 
were £8 7s. 6d. to £9; and lattens. £9 10s. to £10.

Next week the amount of work turned out at the mills and 
forges will be greatly restricted, for the mills and forges will be 
laid off for the holidays on an average the first three days of the 
week, whilst in a few cases the whole week yvill be given.

The Australian mail delivered this week has brought some good 
orders for light descriptions of merchant iron. Prices, however, 
in Melbourne show little or no improvement. When the mail left, 
bar and rod iron was saleable at £10 to £11; hoop iron for trade 
purposes was offered at £11; sheet iron, in the black, was tolerably 
firm, with assortments of Nos. 8 to 18 quoted at £1110s., while for 
Nos. 20 to 26 £13 10s. was required. Plates were dull, at £1110s. 
to £12 10s. For galvanised corrugated sheets quotations ruled, 
according to brand, at £21 to £22 and £2210s. for 26 w.g. Fencing 
wire was in good request, at, for Nos. 6, 7, and 8 respectively, £13, 
£13 10s., and £14 per ton. Tin-plates were offered in Melbourne 
at 15 per cent, advance on invoice for good assortments, and a good 
business was reported. I. C. coke plates were quoted at 20s. to 21s.

The demand for pig iron in Birmingham this afternoon was quite 
as good as last week. The activity was chiefly in part-mine pigs 
produced in other districts than Staffordshire. Of these pigs sales 
were reported up to, in exceptional cases, 4000 tons in a line. 
Native part-mine pigs sold in parcels varying from 500 tons up to 
1200 tons. Derbyshire pigs were 45s. to 47s. 6d., and Northamp- 
tons 44s. to 46s. per ton. Native part-mines were 47s. 6d. to 50s.; 
native all-mines, 67s. 6d. to 70s. for hot blast sorts ; hematites 
were again quoted at 67s. 6d., but buyers would not advance 
last week’s offers of 65s.

The application of the puddlers, shinglers, and forge rollers of 
North Staffordshire for higher wages has met with a definite 
refusal on the ground that present pay is as good as that given in 
South Staffordshire.

The whole of the colliers employed at the Diglake Collieries, 
Awdley, North Staffordshire, belonging to Messrs. W. Rigby and 
Co., to the number of over 400, have struck against a reduction of 
5 per cent. As the struggle is likely to be a prolonged one, the 
men have issued an appeal to the public for support, their union 
funds being very low. The coal trade of the Staffordshire district 
is in a very unsettled condition.

Messrs. Chubb and Son, whose lock-works are in Wolverhampton, 
have just completed at their London safe works what is stated to be 
the largest strong room which has been made by them. It measures 
20ft. long by 12ft. wide, and is 7ft. 9in. high, the whole 
being made impregnable without any brickwork, 
is of immense strength; the floor is made of double boiler-plates, 
and the walls and roof are of the same thickness. The r ’
all put in from the inside, and at irregular intervals, so as to 
prevent the possibility of their being cut or drilled out from 
outside. The door is of hard steel, plated throughout, and is held 
by twelve massive bolts, all actuated by one throw of the handle 
and one turn of the key secures the whole, while two additional 
locks are employed for treble safety. Inside the strong room is 
divided into two compartments. The iron is rolled to special 
sections, so as to avoid the danger of wedging open the door frames, 
which is possible where the iron is rivetted edge to flat.

THE FOUNDATIONS OF MECHANICS.

Sib,—Nothing will give me more pleasure than to discuss with Mr. 
Browne the questions which I have raised in the letters which you 
have kindly published for me in The Engineer.

I venture to hope that Mr. Browne will fall in with the sug­
gestion which I am going to make, and discuss one point or at most 
two at a time. Unless he thus restricts himself the discussion would 
occupy much more space than you would, I fancy, be disposed to give 
us. I shall leave Mr. Browne to select for himself what point he 
will discuss first. Perhaps it would be as well to select the follow­
ing, which bears closely on the words to which he takes exception, 
namely, that the ultimate cause of the motion of a railway train 
or a pit cage may be hunted down to the furnace. I did not intend 
these words to be understood in the trite and extremely vague 
general sense attributed to them by Mr. Browne, and consequently 
I propose that Mr. Browne shall state whether motion can under 
any circumstances be acquired by one body x, unless another 
body y or other bodies z, &c., part with some of their motion to it ?

I maintain that the sole cause of motion is motion; that nothing 
can produce motion but motion. If Mr. Browne admits this well 
and good—one point is settled between us, and we get firm ground 
to tread on. If he does not admit it, then I must ask him to 
maintain his theories by appropriate arguments.

I know that Mr. Browne has already contended in your pages in 
favour of attraction and action at a distance, but he has, if he will 
allow me to say so, advanced no proof that the phenomena of 
“ attraction ” cannot be due to any other cause but “ action at a 
distance;” and if such an action takes place, then attraction 
must create motion. In Mr. Browne’s own words, the effect 
of the force lives. He holds that motion can be destroyed 
will he give an example of its destruction ? Mr. Browne 
disputes that motion is indestructible. Will he cite one solitary 
example in nature in which a body parts with motion without com­
municating that motion to another body ? If he can do this I will at 
once admit that I am wrong from first to last and that he is 
right. As he apparently fails to grasp my meaning, will you 
permit me to quote the following passage from Clerk Maxwell 
“ Heat is something which may be transferred from one body to 
another just as water may be poured from one vessel into another, 
and it may be retained in a body for any time just as water may 
be kept in a vessel. We have, therefore, a right to speak of heat 
as a measurable quantity, and to treat it mathematically like 
other measurable quantities so long as it continues to exist as heat.” 
Now heat is nothing save motion, and if the word “motion” be sub­
stituted for “heat ” in the foregoing passage, we have my views in a 
nutshell. When Mr. Browne stated that all eminent authorities are 
agreed on the laws of dynamics, surely he had forgotten his own con­
test with Professor Oliver Lodge in the Philosophical Magazine, and 
Professor Tait’s utterances on Professor Rankine. Nor can he 
have seen Mr. Mansell’s paper on the theory of thermodynamics, 
read last January before the Institution of Engineers and Ship­
builders in Scotland. On the most vital points men are not agreed, 
and cannot be until they adopt sound views.

Mr. Browne will perhaps single out one, or at most two, of the 
foregoing questions for discussion; if, however, he prefers any 
others, I shall be quite content. It will give me, as I have said, 
great pleasure to measure swords with him in what will, I trust, 
be a friendly combat, in which the desire for the attainment of 
truth will be the sole consideration.

Permit me in conclusion to say a few words concerning the last 
paragraph of Mr. Browne’s final paper on “The Foundations 
of Mechanics,” page 348, of the last number of The Engineer. 
Mr. Browne holds it to be a common mistake “that action is 
always to be interpreted as a force.” If he would really concede 
that action is not a force, then we shoidd be agreed on one point at 
least, but this he does not do fully and without reservation. I 
have used “ force” and continue to use it, because the word con­
veys a meaning which is generally intelligible. I would gladly see 
it obliterated from the language of dynamics, but when Mr. Browne 
holds that there can be an action and a force, and that an action + 
a force can balance or more than balance a force alone, I hold 
that he is unintelligible, and I ask him to define what it is he means 
by action. Again, he repeats the fallacy that the pull of an engine 
is greater than the resistance of a train. He knows that when an 
engine pulls, a train follows it, and like multitudes of other men he 
assumes that the pull is greater than the resistance; but a pull can­
not by any possibility be greater, because’ the resistance is the 
measure of the pull. But he will say, What happens when the pull 
is not sufficient to move the train? Even then the resistance is as 
regards the engine no greater than the pull. For let the pull be 
5000 lb. and the resistance 10,000 lb., still the pull is quite unaffected 
by the surplus 5000 lb. If Mr. Browne be right, then the pull on one 
end of the draw-bar must be greater than the pull on the other 
end. Will he say at what point in the draw-bar the pull is greater 
than the resistance ? Let us suppose that two locomotives are 
coupled back to back, and that each engine pulls with a force of 
50001b., what is the strain on the draw-bar? Mr. Browne must 
admit that it is but 5000 lb. He will not assert that it is 10,000 lb., 
and it is not more than 5000 lb. simply because the resistance offered 
by each engine to the other is the measure of the pull.

and the merchants’ was from 
less was done was mostly at 

Now that the strike has terminated there is
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THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

In the heavy branches of iron and coal there has been no move­
ment of any consequence during the week.

Both pig and finished iron are dull, except in the case of 
specialities manufactured by certain firms, who are usually well 
employed when others are partially idle. Gas coal is very fiat, and 
house fuel is equally languid.

Crucible steel is in slightly improved demand, but it is not so 
brisk as at the beginning of the year. Bessemer steel in all its 
qualities is heavily ordered, and prices for special makes have gone 
up. Rails, and indeed all kinds of railway material, are freely 
ordered, though prices are low and competition excessively keen. 
The substitution of steel sleepers for wood has been talked of again, 
but as yet nothing has come of it. There is an impression that 
steel sleepers would cause noisy running, though it is said that in 
the cases on the Continent where iron sleepers are usc.d there is no 
perceptible difference between iron and wood in the smoothness and 
noiselessness of the locomotion.

Messrs. Charles Cammell and Co.’s shareholders have finally 
approved the proposal of the directors to purchase the Dronfield 
Steel Works and the Derwent Hematite Iron Ore Company, at 
Workington, and transfer the export iron trade to the latter town.

The question of railway rates has caused the proposal of a ship 
canal from Goole to Sheffield to be most favourably received by 
leading manufacturers interested in the continental trade. A dock 
at some point near Sheffield is contemplated. The cost would be 
enormous, but the necessity of Sheffield having waterway to Hull 
is so great that I have no doubt the money will be found. 
Sheffield manufacturers will take care this time that the railway 
companies have no control over it.

I hear that the directors of the Midland Railway contemplate 
adopting a plan for turning to account the vast quantity of land 
now lying idle in the form of railway embankments on their 
system. It is stated that the company intends at first trying 
experiments with fruit trees, maize, and potatoes. On many 
Scotch embankments potatoes and cabbage are most successfully 
cultivated, and there are hundreds of miles between Carlisle on 
the one side, and Bath and Bristol on the other, which could 
surely be turned to profitable account.

The Thorncliffe ironworkers have managed to arrange matters 
amicably with their employers, the latter having consented to 
advance wages by 2s. per week in some instances, and by propor­
tionate amounts in others.

Messrs. E. Lucas, of Dronfield, have secured the contract for 
5000 spades, of the pattern designed by Major Wallace, who has 
succeeded in having his invention adopted by the Horse Guards. 
Sir Garnet Wolseley desires that the spades shall be ready for 
at the autumn military manoeuvres. Sheffield officers who have 
seen the spade tell me it is a most ingeniously-contrived implement 
for rapid entrenchment in the field against the fire of breech­
loaders, and for other useful purposes.

An enterprising local firm, Messrs. John Crowley and Co., Shef­
field, have been signally successful at the competition for lawn 
mowers at the Royal Horticultural Gardens, London, this week, 
having gained the first prize and the Banksian silver medal award 
for their Invincible horse-power lawn mower, as well as the first 
prize and silver medal for Invincible hand lawn mower—both S. 
Edwards’ patent.

At Manvers Main and Oaks collieries the telephone is now in use, 
and is found a valuable addition to the other appliances for the 
efficient working of their pits. Conversation can now be carried 
on with great clearness between the offices on the surface and the 
workings, which are more than a mile apart. The telephone 
apparatus, which consists of Johnson’s patent transmitter, and 
Bell’s patent receiver, with a suitable ringing alarum, has been 
fixed by Messrs. Tasker, Sons, and Co., of Sheffield.

Messrs. Drabble and Sanderson, steel refiners, of the Ebenezer 
Works, Sheffield, have just completed what is believed to be the 
largest circular saw ever made. It is 87in. in diameter, or lin. 
more than the biggest ever finished before. The thickness of the 
plate is No. 5 B.W.G., or lin., and the makers reckon upon the 
substance of the plate itself holding it steady when revolving, so 
that a guide will not be required on the saw-bench. There are 
sixty teeth to the saw, the space between each being 4Jin.

It may perhaps save time here if I point out to Mr. Ramsbottom, 
to whom you have, I see, interpreted my views very accurately, that 
every pull, such as that of a locomotive on a train, is virtually 
statical as regards the engine and train. In fact there is no such thing 
as a dynamical action in this connection, so far as the pull is con­
cerned. The pull, engine, carriages and all are moved through space, 
and they derive their motion from that of particles of water in the 
form of steam, which acquired its motion in turn from that of the 
oxygen atoms in the furnace. A bolt in a carriage screwed up 
tight is in just the same condition as the draw-bar. The pull at 
the two ends is in both cases alike. The functions of the tie bar 
are discharged when it combines the engine and train into a con­
crete whole. To believe in a dynamical pull is simply to believe 
in a delusion. I shall be glad to hear from Mr. Ramsbottom where 
to look for the power stored up when two bodies are moved away 
from each other. 4>. n.

London, May 16th.

on

use

THE GREAT BELL FOR ST. PAUL’S.

Sir,—As the great bell for St. Paul’s has now arrived safely, 
may I suggest through you that it be not cracked like the West­
minster bell by being struck unmercifully on only one side, but 
clapped lightly simultaneously on both sides to give the vibratory 
ellipses—as, in fact, are railway forgings at Crewe Works by the 
Ramsbottom hammer, without needing an anvil block. The 
arrangement is carried out readily by link gear.

Nottingham, May 23rd. Constant Reader.

room 
The roomStrains IN Ironwork.—Professor Henry Adams is about to 

deliver a course of eight elementary lectures on “Strains in Iron­
work ” in the Hall of the Society of Engineers, 6, Westminster 
Chambers, S.W., on Tuesday and Friday evenings, 6.30 to 8 p.m. 
The lectures will commence on Friday, 2nd June, 1882. The fee 
for the course is one guinea, and the subject will be treated as fully 
as possible without the use of mathematics, and is suited to engi­
neering and architectural students, pupils, foremen, and draughts­
men. A note-book and pencil will be required, but no text-book. 
Questions for home work, founded upon the lectures, will be sup­
plied, and written answers examined. Tickets can be obtained from 
Professor Adams, at 60, Queen Yictoria-street.

screws are



but the outlook of the market is still as cheerless 
From all quarters the inquiry is sluggish, 

and the brisker trade of the last few days is not 
of such a character as to warrant the hope that 
we are on the eve of a revival. No. 1 Bessemer 
is quoted at 54s. Gd.; No. 2, 53s. Gd.; No. 3, 
52s. Cd. per ton f.o.b., delivery over three 
months. The output at the furnaces is steadily 
maintained, the whole of the iron made going 
into direct consumption. Stocks have decreased 
in makers’ hands but very slightly, and this is 
owing to the heavier tonnage of metal which is 
being shipped and carried away by local railways. 
The activity at the steel works is very fully 
maintained, but orders are less plentiful, and 
prices have declined another 2s. Gd. per ton. 
Iron shipbuilders are in receipt of a fair amount 
of work. Engineers, ironfounders, boilermakers, 
and others steadily employed. Iron ore in 
quieter demand at 13s. to 15s. per 
mines. Coal and coke unchanged, 
active.

as ever.

at the

NOTES FROM SCOTLAND.
(From, our oivn Correspondent.)

Towards the close of last week an improve­
ment took place in the Glasgow iron market in 
consequence of the good trade being done in ex­
ports, and the demand for No. 3 special brands at 
the manufactured ironworks. The price advanced 
nearly Is. per ton, but the advance almost imme­
diately brought out a number of sellers, and the 
throwing of their holdings upon the market 
brought back quotations almost to the point from 
which they had started. This week the market 
has been quiet, with less business doing than 
usual. The past week’s exports, although not 
equal to those of the preceding week, are about 
3000 tons larger than the corresponding week of 
last year. At a number of the ironworks a 
material reduction has taken place in stocks, and 
comparatively little iron is being sent into the 
public stores.

Business was done in the warrant market on 
Friday forenoon at from 47s. 8d. to 47s. 9gd. 
cash, and from 47s. lOd. to 47s. lid. one month ; 
the afternoon’s quotations being 47s. lOd. to 
47s. 7|d. cash, and 48s. to 47s. 9d. one month. 
On Monday the market was depressed, with busi­
ness in the morning from 47s. 8d. to 47s. 4d. cash, 
and in the afternoon from 47s. 5d. to 47s. 4d. 
Tuesday’s market was irregular, with prices 
between 47s. 5d. and 47s. 7d. cash in the forenoon, 
and 47s. 5d. to 47s. 5|d. cash, and 47s. 7d. one 
month. On Wednesday the market was easier, 
with business at 47s. 4^d. to 47s. 3id. cash, and 
47s. 5Jd. one month. To-day—Thursday—the 
market was closed in consequence of the day 
being observed as a holiday in honour of the 
Queen’s birthday, and there will be no more 
business done in warrants until Tuesday next.

This week the values of makers’ iron have 
remained very steady, the quotations now being 
as follow :—Gartsherrie, f.o.b. at Glasgow per 
ton, No. 1, 58s. Gel.; No. 3, 53s. Gd.; Coltness, 
59s. and 55s.; Langloan, 59s. and 54s.; Summer- 
lee, 57s. 6d. and 50s. 6d.; Calder, 57s. and 51s.; 
Carnbroe, 51s. Gd. and 48s. Gd.; Clyde, 51s. and 
49s.; Monkland and Quarter, each 48s. Gd. and 
47s.; Govan at Broomielaw, 49s. and 47s.; 
Shotts at Leith, 59s. and 54s. Gd.; Carron at 
Grangemouth, 49s. 6d.—specially selected, 52s.— 
and 48s. Gd.; Kinneil at Bo’ness, 47s. 6cl. and 
46s. 6d.; Glengarnock at Ardrossan, 51s. Gd. and 
48s. 6d.; Eglinton, 48s. Gd. and 46s. Gd.; Dalmel- 
lington, 48s. and 47s.

The arrivals of Middlesbrough iron at Grange­
mouth continue comparatively small, and show a 
decrease to date since Christmas of close 
18,000 tons.

The malleable trade is still busy, with scarcely 
so good prospects for the future. There is much 
activity in the different branches of the engineer­
ing trade, especially marine engineering. A large 
number of additional firms have in the course of 
the week conceded an advance of wages to their 
men.

The strike of moulders in the lighter branches 
of the ironfounding trade, after lasting for four 
months, is now at an end. The men in the 
employment of Messrs. John Shaw and Co., 
Maryliill Ironworks, have resumed work at an 
advance of 2\ per cent., the same terms also 
having been accepted by the operatives in the 
district of Kirkintilloch. The original demand 
of the men was 7-j per cent., which they would 
no doubt have obtained long ago had this branch 
of the trade not been very slack.

There is a continuance of activity in the coal 
trade, the demand for shipping coal being very 
good.

An important conference was held on Tuesday 
between the secretary of the Fife and Clack­
mannan miners and delegates of the Employers’ 
Association, for the purpose of considering the 
request of the men that the 12 J per cent, deducted 
from their wages about six weeks ago should now 
be returned. Statistics were produced by the 
secretary of the men to show that since the 
reduction took place the trade has improved. 
The accuracy of his figures were in some respects 
disputed by the employers, but they nevertheless 
made a promise that they would make an effort 
to obtain higher prices for their coals, in which 
case the men’s demand would be conceded at the 
end of three weeks, on condition that they gave 
up their policy of restriction and reverted to 
working full time.

Messrs. Wm. Baird and Co. have discovered a 
new coal-field in the neighbourhood of Irvine, in 
proximity to collieries which they are at present 
working, and are making preparations for open­
ing up what is expected to prove a very valuable 
addition to the mineral resources of the district.

upon

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

The new Taff Yale Railway station at Cardiff, 
with its subway, was opened this week. The 
whole has been designed and carried out by Mr. 
H. O. Fisher. Next week the agricultural show 
—Bath and West of England—will be opened at 
Cardiff, and it is expected that the various rail­
ways will be taxed to the utmost.

The Cyfartlifa Railway Bill, now in the House 
of Lords, lias been postponed until the second 
week in June.

The Cambrian Steamship Company has been 
floated at Swansea, capital £40,000 in 800 shares 
of £50 each. This company is building an addi­
tional steamer to run between Swansea and New 
York. Four thousand tons of patent fuel left 
Swansea last week.

The tin-plate trade of the Llanelly works is look­
ing up, and general, but slight, improvement must 
be noted. So far, the improvement has shown 
itself in an increased demand, and a slight 
increase of a few pence per box. Prices are still 
much too low, many orders being on hand from 
15s. 3d. to 15s. Gd. per box, ordinary coke plate. 
Fifteen per cent, less production is scarcely likely 
to affect the condition of things ; but the remedial 
influence is at work, for the feeble tin-plate works 
are succumbing right and left.

The iron trade is dull, and little business is 
doing. I hear of few, if any, substantial orders 
being placed. Newport has been making large 
consignments to Santos, Rotterdam, and Havre.

The coal tram-men of Cardiff have been 
organising, in order to oppose the Bute Dock Bill. 
Last week a fine iron screw tug for Messrs. Guy and 
Son, of Cardiff, was launched from the yard of 
Messrs. Finch and Co., Chepstow; length 35ft., 
breadth lGft. Gin., depth 10ft. Gin. Her engine wall 
be 350 indicated horse-power, and is being con­
structed by Mr. J. Hall, of the Cardiff foundry. 
It is a single cylinder high-pressure surface con­
densing engine with duplex expansion valves of 
the Bodmer type, and the gear for adjusting the 
grade of expansion is of an entirely novel design. 
The point of cut-off ranges from -J to 3 of the 
stroke. The boiler pressure is 85 lb., and the en­
gine will run at 128 revolutions per minute.

THE PATENT JOURNAL.
Condensed from the Journal of the Commissioners of 

Patents.

*** 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-offi.ce officials, by 
giving the number of the vage 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 vages and 
Ending the numbers of the Specification.

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

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

16<7i May, 1882.
2286. Electric Lamps, R. Kennedy, Glasgow.
22S7. Treating Linen, F. Glaser.—(H. Knab, Bavaria.) 
2288. Electric Lamps, E. L. Voice, London.
2‘2S9. Tin-plates, T. Bowen & E. Jenkins, Morriston.
2290. Winding Yarn, B. M. Knox, Kilbirnie.
2291. Raising Water, W. Anyon & J. Lund, Manchester.
2292. Woven Fabrics, E. Brigg, Bradford.
2223. Insulating Wires, A. Shippey and R. Punslion, 

Brighton.
2294. Disintegrating, B. Prentice, Stowmarket.
2295. Dynamo-electric Machines, B. H. Chameroy, 

Maisons Lafitte.
2296. Compound Funnels, F. Livet, Notting Hill.
2297. Utilising Residues, J. Longmore, Liverpool.
2298. Operating Sewing Machines, W. R. Lake.—(/. 

Kearney, San Francisco, U.S.)
2299. Cabinets, W. R. Lake.—(J. FitzGerald, U.S.)
2300. Preventing Passage of Heat, W. T. Whiteman. 

—(/. L. Lee, New York, U.S.)
2301. Fastenings for Gloves, J. Hinks, J. Hooper, and 

S. G. Moore, Birmingham.
2302. Ornamenting Windows, J. Mitchell, Paris.
2303. Drying Wall Paper, A. M. Clark.— (J. S. 

Warren, W. H. Fuller, and J. H. Lange, U.S.)
2304. Washing Dishes, R. Bramwell, Bayswater.

IIth May, 1882.
2305. Registering Apparatus, J. Morris, Liverpool.
2306. Fountain Inkstands, F. F. Bcnvenuti, Swansea.
2307. Drv Closets, F. Versmann.—(II. Kleucker, Bruns­

wick, Germany.)
2308. Absorbing Powders, A. E. Robinson, Edgbaston.
2309. Spring Motors, H. J. Haddan.—(A. Marque and 

J. Montcenis, Bordeaux.)
2310. School Desks, W. R. Thomas, Peterborough.
2311. Grapnels, J. Anderson & W. C. Johnson, London.
2312. Children’s Cots, G. W. von Nawroeki.—(L. 

Schmetzer, Germany.)
2313. Tables, G. W. von Nawrocki.—(L. Schmetzer, 

Germany.)
2314. Roofs, G. W. von Nawrocki.—(X. Schmetzer, 

Germany.)
2315. Marking Apparatus, W. Burrows and G. 

Dawson, Leeds.
2316. Rolling Bars, J. Farmer, Glasgow.
2317. Pulleys, A. W. L. Reddie.—(E. W. Merrill, U.S.)
2318. Electric Motors, J. A. Cumine, Clerkenwell.
2319. Fencing Wire, F. G. Rock.—(/. Lees, J. W. ltock, 

and C. G. Moore, Oamaru, New Zealand.)
2320. Water Wheels, A. Figge, London.
2321. Letter Forms, B. C. Scott, Regent’s Park.
2322. Steam Steering Engines, G. Robson, Sunderland.
2323. Preserving Beverages, W. A. Barlow—(H. Hold, 

Sioitzerland.)
2324. Steam Boilers, F. H. F. Engel.—(A. IV. Schultzs 

and G. Meyer, Hamburg.)
2325. Boots, &c., P. M. Justice.—(S. H. Hindleg, U.S.)
2326. Driving Machinery, C. Truman, Birmingham.
2327. Attaching Knobs, T. H. P. Dennis, Chelmsford.
2328. Doubling Cotton, F. J. Smith, Heywood.

18t7i May, 1882.
2329. Gas Engines, W. B. Hutchinson, London.
2330. Checking Apparatus, W. B. Llewellin, Bristol.
2331. Bedsteads, S. Isaacs, Birmingham.
2332. Adjustable Chairs, J. Cowan, Liverpool.
2333. Canoes, J. T. Grindrod.—(E. Jackson, Manilla.)
2334. Permanent Way, F. C. Glaser.— (Bochumer 

VereinsfiirBergbauundGussstahlfabrikation, Bochum.)
2335. Lamp Fittings, C. Defries, London.
2336. Lighting Railway Carriages, T. J. Handford. 

—(IV. A. Stern and H. M. Byllesby, New York.)
2337. Engines, H. Guthrie, Longsight.
2338. Animal Charcoal, H. E. Jones, Stenney.
2339. Animal Charcoal, J. W. Ingham, Bow.''
2340. Dynamo-electric Machines, C. W. Vincent.— 

(IF. B. F. Elphinstone, Canada.)
2341. Metallic Tubes, W. E. Everitt, Birmingham.
2342. Gas Engines, W. Watson, Harrogate.
2343. Sewing Machines, W. Lake.—(G. Gowing, U.S.)
2344. Fire-arms, T. Woodward. Birmingham.
2345. Gas-motor Engines, S. and H. N. Bickerton. 

Ashton-under-Lync.
2346. Overmantles, G. H. Haywood, London.
2347. Supporting Candles, E. Edwards.—(II. Deetjen 

and Co, Berlin.)
2348. Incandescent Lamps, S. IT. Emmens, London.
2349. Electrical Apparatus, S. H. Emmens, London.
2350. Horse Collars, H. J. Haddan.—(R. Fesch and 

Co., Leipzig.)
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2351. Saggars, A. J. Boult.—(G. Heubcich, Lichte.)
2352. Perambulators, J. Preston, London.

19f7i May, 1SS2
2353. Water-spouts, J. T. King.—(<?. K. Reber and T. 

IF. Irwin, U.S.)
2354. Felt Hats, H. Heraud & W. Harrison, Stockport.
2355. Cutting Files, P. Ewens, Cheltenham.
2356. Slide Valves, J. Emery, Frith.
2357. Ascending Chimneys, T. W. W. Barrett, London.
2358. Strap Fasteners, B. Marsden.—(P. Notch, 

Germany )
2359. Tip Vans, W. Mead, London.
2360. Making Tea, W. H. Crispen, London.
2361. Velocipedes, G. D. Macdougald, Dundee.
2362. Engines, C. Woodward, Leeds.
2363. Tobacco Pipes, J. Stanley, Manchester.
2364. Dynamo-electric Machines, R. Werderman, 

London.
2365. Ceilings, W. R. Lake.—(/. Budd, U.S.)
2366. Preventing Explosions, T. Sheehan, London.
2367. Air Filtering, J. S. Brandstaetter, Liverpool. 
236S. Indicators, G. Hambruch, Berlin.
2362. Bulge Barrel Machines, E. G. Brewer.—(R. 

Hinchliffie, Canada.)
2370. Electric Arc Lamps, J. Brockie, Brixton.
2371. Velocipedes, L. H. Curtois, Loughborough.
2372. Fruit Syrup, T. Webb, Clapton.
2373. Clump Soles, L. V. Patin, Paris.
2374. Spools, W. B. Lake.—(J. M. Parker, U.S.)
2375. Air Pumps, C. Gimingliam, Newcastle-upon-Tync.
2376. Claret, J. Prosser, Upper Clapton.

20th May, 1882.
2377. Gullies, H. Kelly, Hampstead.
2378. Preserving Leather, W. E. Gedge.—(J. M. N. 

F. Granger, Paris.)
2379. Consuming Smoke, II. C. Paterson, London.
2380. Velocipedes, A. Phillips, Birmingham.
23S1. ITot-blast Stoves, E. A. Cowper, London.
2382. Axles, J. Gordon, jun., Dundee.
2383. Cocks, J. C. Mewburn.—(E. Chatel, Paris.)
2384. Fog Signalling, W. E. Langdon, Derby.
23 S5. Hose Couplings, T. L. Dawtry, Stretford.
23S6. Drawing Apparatus, L. A. Groth.—(R. Schrke,

Berlin.)
2387. Cabs, N. D. Spartali, Liverpool.
23S8. Combing Wool, C. D. Abel.—(F. Glaser, Berlin.)
2389. Purses, F. Wirth.—(P. Sternberg, Germany.)
2390. Lighting Lamps, G. Binswanger, London.
2391. Secondary Batteries, J. Pitkin, Clerkenwell.
2392. Screws, S. I. and J. Adams, Romford.

22nd May, 1882.
2393. Tricycles, F. J. Cooks, Yardley.
2394. Pianofortes, S. Peppier, London, and J. Carter 

Southampton.
2395. Fireplaces, H. Greenlious, Worcester.
2396. Lamps, J. H. Radcliffe, Oldham.
2397. Electric Detector, B. Coyle, Dublin.
2398. Pumps, H. Egells and W. A. Kux, Berlin.
2399. Sewing Machines, A. A. Fisher, San Francisco.
2400. Preserving Sauces, C. Bourdon, Paris.
2401. Agglomerating Metals, J. Wetter.—(A. Simon 

and V. Petit, Paris.)
2402. Tubes, B. Rhodes, London.
2403. Frames, P. M. Justice.—(G. S. Street, Canada.)
2404. Iron and Steel, P. Williams, Blaenavon.
2405. Knocking up Sheets, T. H. Hewson, London.
2406. Tricycle, H. H. Hazard, London.
2407. Explosive Compound, H. H. Lake.— (J. Gemperlc 

Vienna.)
240S. Coiling Wire, IT. H. Lake.—(G. Gale, Canada.)
2409. Electric Accumulators, H. H. Lake.— (H. Lory, 

Paris.)
2410. Scissors, E. G. Brewer.—(/. F. Donpp, Paris.)
2411. Preventing Slack Bopes, A. J. Boult.—(Gilde- 

meister and Kamp, Germany.)
2412. Marking Apparatus, T. Green, Leeds.
2413. Lawn Mowers, R. Kirkman, jun., Cosby.
2414. Insulating Material, J. Fleming, Hampstead.
2415. Water Indicator, G. Binswanger, London.
2416. Electric Batteries, H. Lake.—(J. Wallace, U.S.)
2417. Ring Frames, J. Nuttall, Farnworth, and J. P. 

Tapley, Patricroft.
2418. Stays, A. Ottenheimer, Stuttgart.

Inventions Protected for Six Months on 
Deposit of Complete Specifications.

2260. Planing Metals, G. Richards, Manchester.—A 
communication from J. Richards, San Francisco.— 
13<7t May, 1882.

2261. Ferules, W. II. Beck, Cannon-street, London. 
—A communication from A. A. Roland, Paris.—13f/t 
May, 1882.

2278. Oxide of Lead, II. H. Lake, London.—A com­
munication from G. T. Lewis, Philadelphia.—lbth 
May, 1882.

2302. Ornamenting Windows, J. Mitchell, Paris.—16th 
May, 1882.

2303. Drying Wall Paper, A. M. Clark, London.—A 
communication from J. S. Warren, W. H. Puller, 
and J. H. Lange, New York.—16th May, 1882.

2325. Boots and Shoes, P. M. Justice, London.—A 
communication from S. K. Hindley, Worcester, U.S. 
—17th May, 1SS2.

2374. Spools, W. R. Lake, London.—A communication 
from J. M. Parker, Pawtucket, U.S.—19th May, 1882.

Patents on which the Stamp Duty of 
oS50 has been paid.

1980. Wheels, J. Cleminson, Westminster.—17th May, 
1S79.

2007. Supplying Air, W. T. Sugg, London.—20<7i May 
1S79.

2129. Spinning Frames, J. Barbour, Belfast.—2SG 
May, 1879.

2055. Railway Sleepers, W. Brown, Smethwick.— 
2'drd May, 1879.

2217. Floor-cloth, F. Walton, Twickenham.— 4<7i 
June, 1879.

2039. Producing Plates, C. Wayte and C. Herzog, 
London.—22nd May, 1879.

2069. Preparing Metal Plates, D. Grey, Maesteg.— 
—23rd May, 1879.

2024. Horseshoes, J. A. Iluggett, Clapham.— 21s« May, 
1S79.

2141. Chaff-cutter, T. Clarke, Nova Scotia.—29</i 
May, 1879.

2282. Iron Forgings, G. Ratliffe, Liverpool.—10th 
June, 1879.

1983. Hose Couplings, E. Schultz, Berlin.—19th May,

19S5. Transmitting, &c., Motion, T. A. Weston, Lon­
don.— 19th May, 1879.

2002. Cleaning Boots, T. Bradford, Manchester.—20th
• May, 1879.
2042. Purifying Paraffine, J. Calderwood, West 

Calder.—22nd Mo.y, 1879,
2046. Paraffine Oil, W. R. Lake, London. —22nd 

May, 1879.
2123. Paper-cutting Machines, R. Fumival, Man­

chester.—28th May, 1S79.
2144. Exhaust Steam, J. Wright, Tipton.—29<7i May, 

1879.
2646. Moulding Bricks, E. de Pass, London.—30th 

June, 1879.
2015. Travelling Cranes, L. Higginbottom and T. 

Mannock, West Gorton.—21 st May, 1879.
2020. Boots and Shoes, J. Blakey, Leeds.— 21st May, 

1879.
2040. Traction, J. L. Haddan, London.—22nd May, 

1S79.
2049. Eye-shade, W. R. Lake, London.— 22nd May, 

1879.
2147. Lock Mechanism, J. Reeves, Birmingham.— 29th 

May, 1879.

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

2062. [Bearing Springs, G. Spencer, London.—4th 
June, 1875.
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NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—There is at length some indication 
iu the market that buyers are gradually arriving 
at the conclusion that prices have about touched 
the lowest point, and although any large busi­
ness is scarcely possible just prior to the Whitsun­
tide holidays, there have been a few more 
inquiries stirring in the market during the past 
week, especially for forge pigs, with also a little 
foundry iron. The offers made by buyers are, 
however, at very low figures, and under what 
makers are asking, although they have been giv­
ing way slightly upon late rates, but upon the 
basis of Gd. to Is. per ton under maker’s prices a 
fair business might be done, and merchants who 
have been “bearing” tlie market are showing a 
disposition to cover sales where they can secure 
iron at a little under present current rates. 
Although makers are but little inclined to come 
down to buyers’ terms, several tolerably good 
orders have been placed during the last few days.

Lancashire makers of pig iron are asking about 
45s. Gd. for No. 4 forge, and 4Gs. Gd. for No. 3 
foundry, less 2i, delivered equal to Manchester ; 
hut these figures do not lead to business, and 
stocks are accumulating rather heavily, 
withstanding this, offers by buyers at Is. per ton 
less have been declined, and the orders which 
have been given out have chiefly passed into the 
hands of sellers of Lincolnshire iron, which is 
quoted at 45s. to 4Gs. less 2§, with, however, 
sellers at Gd. and in some cases Is. per ton under 
these figures. Middlesbrough iron is still practi­
cally out of the market, with the exception of a 
few job lots bought under makers’ prices.

In the finished iron trade there has been a 
rather better inquiry for sheets for export, chiefly 
to Australia, with also a few American inquiries 
coming in; and the home demand for galvanising 
purposes shows an improvement. In plates also 
a fair trade is being done. With these exceptions, 
however, finished iron is very quiet, and bar 
makers report new business coming forward 
only in extremely limited quantity. Even 
where makers have orders still on their books 
which would keep them going over the 
remainder of the quarter, complaints are 
made that customers will not specify for their 
deliveries, and in view of the present unsatisfac­
tory state of the trade the stoppage of mills is in 
some cases under contemplation. For delivery 
into the Manchester district prices, which are 
rather easier, average about £6 7s. Gd. to £6 10s. 
for bars, £G 15s. to £7 for hoops, £7 17s. Gd. to £8 
for common plates, £9 to £9 10s. for best boiler 
plates, and about £8 5s. for good Staffordshire 
sheets.

The condition of the engineering branches of 
trade continues generally satisfactory so far as 
the amount of work in hand is concerned, and in 
view of the usual Whit-week stoppage for the 
holidays it has been necessary in some establish­
ments to resort pretty largely to overtime.

Messrs. Nasmyth, Wilson, and Co., of Patri­
croft, near Manchester, are erecting for the Avon 
Colliery, owned by the Great Western Railway 
Company, a set of winding engines and head gear 
on the Koepe system, of which I shall be able to 
give further details when the plant is completed. 
This system, which is quite new to English coal 
mining, has only as yet been adopted at one other 
colliery in this country, the Bestwood, near 
Nottingham, where it has been found to work 
very satisfactorily. At the Avon Colliery the 
coal will be got from much deeper mines than 
at Bestwood, the depth of the Avon Colliery 
shaft being 550 yards, and it is claimed that 
the greater the depth the better the system— 
of which I have previously given a brief descrip­
tion—works, its application at the Great Western 
Co.’s Colliery will be a matter of interest to mining 
engineers. The cylinders of the winding engines 
will have a diameter of 30in. with a 5ft. Gin. 
stroke, and the weight of coal per lift, without 
the cages, will be fifty cwt. The same firm have 
also in hand very powerful blowing engines for 
the West Cumberland Iron Company, in which a 
specialty will be introduced in the shape of a patent 
balance arrangement; in these engines the steam 
cylinders will have a diameter of 30 in., and the 

cylinders will be 90in., whilst the stroke will 
be 10ft.

Not-

Tlie coal trade is very quiet, so far as the ordi­
nary general business of the district is concerned, 
but the unexpected continuance of the North 
Wales strike lias taken away some of the pressure 
of stocks which would otherwise have been felt 
on the market. The local demand for house fire 
coals is exceedingly dull, and although works 
still take fair quantities of common coal for 
ironmaking and steam purposes, supplies are far 
in excess of requirements. Engine fuel is only 
in moderate demand, and plentiful, with stocks 
of slack accumulating. Pits are working about 
four to five days a week, and although quoted 
rates are without material change, there is a good 
deal of pushing in the market, which will 
doubt lead to some more or less reduction with 
the close of the month, the leading Manchester 
firms having already agreed upon some concession 
in this direction which will come into force with 
the commencement of June. The average pit 
prices are about as under:—Best coal, 8s.- to 
8s. Gd.; seconds, 6s. to 7s.; common, 4s. 9d. to 
5s. Gd.; burgy, 4s. 3d. to 4s. 9d.; good slack, 
3s. Gd. to 3s. 9d.; and common about 3s. per ton.

The commencement of the gas coal season is 
bringing inquiries into the market for this class 
of fuel, and several contracts have been made on 
the basis of Gs. 3d. to 6s. 9d. per ton for good 
Lancashire screened gas coal at the pit mouth.

A fair amount of coal is going away for ship­
ment, steam classes meeting with an extra 
demand in consequence of the North Wales strike. 
Better qualities, suitable for house fire purposes 
are also in tolerably good demand for shipment 
coastwise, but the foreign trade in only moderate. 
For delivery at the high level, Liverpool, or 
Garston docks steam coal averages 6s. Gd. to 7s., 
and house coal 7s. 9d. to 8s. per ton.

Coke continues in fairly good demand at late 
rates.

Barrow.—If I am able to chronicle a slightly 
better tone for the week in the hematite pig ' 
market, it must not be taken as an indication 
that the tone of business has improved. During 
the week sales have been rather more abundant,

no
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5489. Bottles, F. Wirth, Erankfort-on-the-Maine.— 
loth December, 1881.

5571. Floor Coverings, A. M. Clark, London.—20<A 
December, 1881.

50S5. Wearing Apparel, W. R. Lake, London.—27th 
December, 1881.

387. Purifying Coal Gas, J. Walker, Leeds.—26th 
January, 1882.

835. Asbestos Paints, C. J. Mountford, Birmingham. 
—21 st February, 1882.

904. Ovens, B. Cochrane, Durham.—2ith February, 
1S82.

1003. Fish Joints for Rails, A. Davy, Sheffield.— 2nd 
March, 18S2.

1013. Traps and Tubes, A. M. Clark, London.—2nd 
March, 1882

1019. Fire-resisting Bricks, C. J. Mountford, Bir­
mingham.—3rd Mo.rch, 1882.

1057. Sugar, C. Scheibler, Berlin.—4</t March, 18S2.
1083. Floating Lights, J. Imray, London. — (Hh 

March, 1882.
1085. Electro Magnets, W. P. Thompson, London.— 

-—7th March, 1882.
1183. Corkscrews, G. W. von Xawrocki, Berlin.—11 th 

March, 1882.
1271. Telephones, A. W. Rose, London.—16th March, 

1882
1309. Measuring Distances, J. P. Nolan, Tuam.— 

17th March, 18S2.
1399. Furnaces, J. Burch, Stockport, and W. Evans, 

Manchester.—22nd March, 1882.
1499. Fire-engine Hose, W. R. Lake, London.—28th 

March, 1882.
1552. Screws and Bolts, W. R. Lake, London.—30fA 

March, 1882.

(List of Letters Patent which passed the Great Seed on 
the 23rd May, 1882.)

5144. Blasting Rock, E. Edwards, London.—24th 
November, 1881.

5148. Perambulators, T. Steen, Ripley.—2bth Novem­
ber, 1881.

5153. Slipway's, J. Thomson, Newcastle-on-Tync, and 
G. Cooper, Penarth.—2bth November, 1881.

5162. Ventilating, F. Lonholdt, London.—2bth Novem­
ber, 1881.

5171. Brewing, A. Kinder, London.—26th November, 
1881.

5173. Rotary Engines, W. A. Barlow, London.—26th 
November, 1881.

5174. Scouring Fabrics, L. Webster, Dewsbury.—26t7i 
November, 1881.

5175. Recording Speed, D. Young, London.—26th 
November, 1881.

51S0. Washing, &c., Machines, T. Bradford, Man­
chester.—28t7i November, 1881.

5183. Purifying Water, P. Spence, Manchester.—28ft. 
November, 1881.

5200. Gas Burners, W. Snelgrove, Melksham.—28th 
November, 1881.

5201. Motive Power Engines, W. W. Tonkin, Surrey. 
—29t7i November, 1881.

5209. Coating Tin-plate, A. N. Hopkins, Birmingham. 
—29th November, 1881.

5225. Extinguishing Fire, W. H. Phillips, Nunhead. 
—29th November, 1S81.

5233. Lighting by Electricity, W. R. Lake, London. 
—30th November, 18S1.

5236. Steering Apparatus, J. N. Holliday, Sunder­
land.— 30th November, 1881.

5260. Friction Couplings, J. C. Eckardt, Stuttgart.— 
1st December, 1881.

5271. Purifying Copper, F. Claudet, London—2nd 
December, 1881.

5272. Electric Lamps, W. F. King and A. B. Brown, 
Edinburgh.—2nd December, 1S81.

527S. Purifying Gas, J. B. Spence and J. Desvignes, 
London.—2nd December, 1881.

5280. Fusible Plugs, H. J. Harman, Manchester.— 
2nd December, 18S1.

5284. Tricycles, N. K. Husberg, London.—3rd Decem­
ber, 1881.

5291. Preparing Chrome Red, &c., W. Spence, Lon­
don.—3rd December, 1881.

5292. Spinning Cotton, <fcc., J. Leyland, Bolton.—3rd 
December, 1881.

5359. Boots and Shoes, F. Richardson, Providence, 
U.S.—7th December, 1881.

5371. Furnaces, J. Bissett, Glasgow.—8th December, 
1881.

53S6. Roller Mills, W. P. Thompson, London.—9th 
December, 1881.

5417. Steamers, W. H. Marks, London.—10th December,

5537. Breech-loading Guns, T. Nordenfelt, London. 
—17th December, 1881.

5539. Breech-loading Fire-arms, T. Nordenfelt, 
London.—17th December, 1881.

5618. Electric Light Holder, D. Graham, Glasgow. 
—22nd December, 1881.

5706. Lubricating Bearings, IT. Reisert, Cologne.— 
20th December, 1881.

5707. Rose Cutters, C. D. Abel, London.—20th Decem­
ber, 1881.

5713. Yarn, C. W. Lightoller, Manchester, and J. 
Longshaw, Preston Brook.—29<7i December, 1SS1.

II^Dyeing, <fec., W. Birch, Salford.—0th January,

119. Sash Fastenings, E. R. Wethered, Woolwich.— 
9th January, 1S82.

170. Cabs, J. Abbott, Bideford.—12th January, 18S2.
304. Oil Cap, T. Watson, Paisley.—21s/ January, 1S82.
392. Electric Light, W. P. Thompson, London.—26tA 

January, 1882.
459. Perambulators, &c., E. Andrews, Sudbury.— 

30th January, 1881.
660. Washing Silk, N. Bradley, Manchester.—11 th 

February, 1882.
1157. Spindles, R. B. Thomson, Dundee.—10th March,

11S7. Slide Valves, W. Jones, Manchester.—11th 
March, 1882.

1318. Gas-motor Engines, C. G. Beechey, Liverpool.— 
lSe/t March, 1882.

283. Trenches, A. M. Clark, London.—A communica­
tion from M. E. Pidgeon.—10th January, 1882.

289. Secondary Batteries, J. Ilumphrys, Norwood. 
—20tli January, 1882.

299. Metallic Slags, S. Pitt, Sutton.—A communi­
cation from G. Rocour.—20th January, 1882.

311. Phosphatic Substances, H. Y. D. Scott, Syden­
ham.— 21s< January, 1882

317. Sanitary Closets, J. Ilolroyd, Leeds.—21st Jan­
uary, 1882.

318. Collecting Money, J. Kaye, Kirkstall.—21st 
January, 1882.

321. Brace Buckles, T. Walker, Birmingham.—21st 
January, 1882.

346. Electric Lami>3, R. E. B. Crompton, London.— 
24t/i January, 1882.

349. Boots and Shoes, II. Loads, Norwich.—24tA Jan­
uary, 1882

404. Glass Bottles, T. Wood, Portobello.—26th Jan­
uary, 1882.

417. Gas Engines, S. Withers, Torquay.—27<7i Jan­
uary, 1882.

418. Lathes, J. Dewrance, London.—27th January, 
1SS2.

438. Decorating Papers, J. Imray, London.—A com­
munication from A. Cottais.—28th January, 1382. 

446. Inspecting Ships, C. A. Fox, Birkenhead.—A 
from R. P. C. Sanderson.—28t7i January, 1882.com.

509. Salt-cake. G. S. Hazlehurst, Runcorn.—2nd 
February, 1882.

544. Cutting Bricks, G. Otway, Brixton.—ith Feb­
ruary, 1882.

578. Electric Lamps, B. J. B. Mills, London.—A 
com. from W. M. Thomas.—7th February, 1882.

598. Bread Making, A. M. Clark, London.—A com­
munication from T. H. Poupon.—7th February, 1882.

617. Small-arms, W. M. Scott, Warwick, and T. Baker, 
Aston.—St7i February, 1882.

744. Staples, W. Randle, Birmingham.—15th February, 
18S2.

780. Engine Governors, D. Greig and M. Eyth, Leeds. 
—17t/i February, 1882.

S42. Measuring Gas, A. G. V. Harcourt, Oxford.—21st 
February, 1882.

909. Hats, II. Orth, Washington.—A communication 
from W. E. Doubleday.—21tli February, 1SS2.

960. Metaoxybenzaldehyde, J. A. Dixon, Glasgow.— 
A com. from C. Ivcenig.—28th February, 1882.

1032. Swimming, C. D. Abel, London.—A communica­
tion from J. A. Andriie.—3rd March, 1S82.

1388. Chimney Tops, G. Kent, Portsea.—22nd March, 
1882.

1431. Copper Plates, T. Smith, Stoke-on-Trent.—24<7t 
March, 1882.

1673. Circular Knitting Machine, II. Barratt, Not­
tingham.—6th April, 1882.

1724. Colouring Matters, J. Erskine, Glasgow.—A 
communication from the Farbwerke vorm. Meister, 
Lucius, and Brtining.—12t7i April, 1882.

1S15. Automatic Obturator, L. A. Groth, London.— 
A communication from L. Freyre.— 17th April, 1882.

188S. Marine Engines, J. F. and M. Rankin, Greenock. 
—20t7i April, 1882.

1902. Ash Guards, W. Selley, Manchester.—21st April, 
1S82.

1944. Supporting Ships, W. L. Wise, Westminster.'— 
A com. from J. A. Westerman.—24f7i April, 1882.

1966. Preventing Smoke, W. Begg, Sale.—26th April, 
18S2.

2010. Shoes, D., P., and N. Fraser, Arbroath.—28t7i 
April, 18S2.

2016. Glove'Fasteners, W. J. Walden, London.—28th 
April, 1882.

2026. Refrigerator, W. R. Lake, London.-—A com. 
from D. W. Davis & E. W. Voigt.—28th April, 1882.

2031. Spindles and Pulleys, G. Golland, Nottingham. 
—20th April, 1882.

2046. Windlasses, A. B. Brown, Edinburgh.—1st May, 
1882.

2047. Bridges, W. W. Wynne, Hornsey.—1st Mav, 
18S2.

2057. Gas Engines, C. M. Sombart, Magdeburg.—1st 
May, 1882.

207S. Connecting Links, G. Turton and J. Brunlees, 
Westminster.— 2nd May, 1882.

2303. Drying Wall Paper, A. M. Clark, London.—A 
communication from J. S. Warren, W. H. Fuller, 
and J. H. Lange.—16t7t May, 1882.

2325. Boots and Shoes, P. M. Justice, London.—A 
communication from S. K. Hindley.—17th May, 1882.

Patents Sealed.
(List of Letters Patent which passed the Great Seal on the 

19th May, 1882.)
5065. Curing Fish, G. Leach, London.—19<7i November, 

1881.
5090. Bottles, E. Edwards, London.—21st November, 

1881.
5091. Generating Heat, H. Defty, Middlesbrough.— 

22nd November, 1881.
5097. Bedstead, A. J. Boult, London.—22nd Novem­

ber, 1881.
5103. Distilling Water, E. Wimshurst, Victoria Park. 

—22nd November, 1881.
5106. Velocipedes, W. E. Price and W. D. Overton, 

Hampton Wick.—22nd November, 1881.
5110. Generating Motive Power, B. Ilallewell, 

Blackburn.—23rd November, 1881.
5113. Velocipedes, W. T. Eades, Birmingham.—23rd 

November, 1881.
5122. Iron and Steel, J. C. Bromfield, Brighton.—23rd 

November, 1881.
5123. Vacuum Brakes, J. A. F. Aspinall, Dublin.— 

23rd November, 1881.
5134. Spinning, W. T. Emmott, Manchester.—24/71 

November, 1881. .
5135. Spinning, P. Ripley and T. II. Brigg, Bradford.— 

24f7t November, 1881.
5139. Tricycles, F. Beauchamp, Edmonton.—24/7i 

November, 1881.
5142. Heating, L. A. Groth, London.—24/7i November, 

1881.
5152. Bobbins, <fec., J. H. and L. Wilson, Todmorden. 

—25th November, 1881.
5155. Mineral White Substances, T. H. Cobley, 

Dunstable.—25th November, 1881.
5158. Indicating Apparatus, A. Turner, Worcester.— 

25f/t November, 1881.
5161. Ribbed Hose, W. Raven, Leicester.—2bth No­

vember, 1881.
5163. Two-wheeled Carriages, J. M. Stuart, London. 

—26th November, 1881.
5178. Gas Motor Engines, J. Shaw, Hightown.—26th 

November, 1881.
5189. Burning Potteryware, J. Roberton, Glasgow. 

—28th November, 1881.
5198. Secondary Battery, C. H. W. Biggs and W. W.

Beaumont, London.—2S/7i November, 1881.
5207. Utilising Waste Lime, E. L. Ransome, San 

Francisco.—29/7i November, 1881.
5241. Feeding Printing Machines, J. H. R. Dinsmore 

and E. Iloyer, Liverpool.—30/7i November, 1881.
524S. Ornamental Glass, II. H. Lake, London.—30th 

November, 1881.
5261. Secondary Batteries, H. E. Newton, London. 

—1st December, 1881.
5273. Capsules, J. Imray, London.—2nd December, 

1881.
5285. Furnaces, J. Redgate, Nottingham. —3rd Decem­

ber, 1881.
5295. Regulating the Feed of Electrodes, H. E.

Newton, London.—3rd December, 1881.
5298. Cranes, W. D. Priestman, Kingston-upon-Hull. 

—3rd December, 1881.
5323. Cutting Machines, IV. Lorenz, Carlsruhc.

December, 1SS1.
5337. Clip or Holder, R. Burgess, Shepherd’s Bush. 

—6th December, 18S1.
5352. Melting Composition, R. Corsham, Stoke New­

ington.—7th December, 1881.
5375. Roundabouts, F. Savage, King’s Lynn.—8/7/ 

December, 1881.

-6 th

THE ENGINEER. 389

ABSTRACTS 0B SPECIFICATIONS.
Prepared by ourselves expressly for The Engineer at the 

office of Her Majesty's Commissioners of Patents.

2482. Electric Machines, F. G. Breicer.—7lh June, 
1881.—(A communication from X. A. Edison, New 
Jersey, U.S.) Sd.

This relates to the interposition of resistances in the 
field magnet coils, or in the main circuit, and other­
wise regulating and controlling the generation of the 
current.
3945. Markers Used by Tailors, &c., J. Taylor, 

Birmingham.—12/7/ September, 1881 .—(Provisional 
protection not allowed.) 2d.

The pipeclay, crayon, or other material used to mark 
cloth, Aic., is provided with a metallic case, in which 
it is held with its edge projecting when in use, and 
within which it may be withdrawn so as to protect it 
when not in use.
4048. Match-box, J. Darling, Glasgow.—20th Sep­

tember, 1S81.—(Provisional protection not allowed.)

The object is to protect a match from being blown 
out when lit in the open air, and it consists in forming 
a perforated chamber in the box.
4248. Petroleum Lamp Burners, B. Schwarz and, 

R. Huppertsberg, Berlin.—1st October, 1881.—(Com­
plete.) 6d.

This relates to burners for burning heavy hydro­
carbon oils, and it consists in introducing a high 
conical ventilator between the burner and the lamp 
glass, its edge projecting up beyond the wick tube. 
The ventilator is provided with helical slits, so that 
air entering is caused to travel in a spiral form. The 
upper edge of the ventilator may be formed with teeth 
so as to break up the current of air.
4250 Separating Gases from each other, &c., E. 

P. Alexander, London.—Is/ October, 1881.—(A com­
munication from H. Haug and the firm of W. Lefeldt 
and Lentsch, Germany.) 8d.

This relates to a continuous mode of separating 
mixed gases by centrifugal force, and consists in the 
use of a revolving drum, in which the gases range 
themselves according to their different specific 
gravities, suitable exits being provided to draw off the 
separated gases.
4255. Secondary Galvanic Batteries, A. Watt. 

—Is/ October, 1881. 4d.
The inventor uses lead coated with a mixture of 

calcium hydrate, manganese dioxide, and sodium or 
calcium chloride, or the material known in the alkali 
trade as Weldon mud, mixed with pulverised coke or 
granulated lead. A second form has alternate layers 
of carbon and manganese dioxide.
4290. Printing Floorcloth, &c., W. It. Lake, 

London.—3rd October, 1S81.—(A communication from 
C. E. Benedict, Buffalo, U.S.) 6d.

An endless apron receives the material to be printed, 
and receives a step-by-step movement, so as to bring 
the material under a printing platten, to which a 
reciprocating motion is imparted.
4294. Incandescent Electric Lamps, A. G. Schaeffer.

This patent, which is for exhausting the globes 
through a small metallic tube, which also acts as a 
conductor, and avoids the projecting glass seal piece, 
was incorrectly described in our impression of the 12th 
May as not proceeded with.
4340. Gas Motor Engines, C. T. Wordsworth, Leeds, 

and T. Browett and H. Lindley, Salford.—5th 
October, 1881. 8 d.

One part of the invention consists in forming the 
advancing edge of the chamber B or cavity of the slide 
A, containing the gas or gases by which the explosive 
charge within the cylinder of the engine is ignited of 
a curved form or with notches. Another part relates 
to arrangements of governors for gas motor engines,
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and consists in arrangements whereby in case of the 
engine running slow or becoming stopped from any 
cause, the gas supply will be cut off. A third improve­
ment consists in substituting one or more washers or 
discs of asbestos millboard for the springs ordinarily 
used for retaining the slide cover. Other improve­
ments are described.
4360. Manufacture of Snow, F. N. Mackay, Liver­

pool.—7th Octeber, 1881. Od.
This consists, First, in causing water or spray to 

enter a chamber in which a vacuum is maintained, 
any suitable refrigerating fluid being caused to cir­
culate round such drum ; Secondly, to the production 
of a great degree of cold by the compression and ex­
pansion of air or gas, which is compressed by pumps 
and allowed to expand in two or more chambers 
before being discharged into the atmosphere or 
returned to the compression pump; Thirdly, in 
passing the air after each expansion through coolers, 
round which the air after its final expansion is caused 
to circulate; Fourthly, in causing the air after expan­
sion to pass through water or have water injected 
into it; Fifthly, in apparatus for carrying the whole 
of the process into effect.

4369. Treating Nitrogenous Substances to Obtain
THEREFROM AMMONIA OR SALTS OF AMMONIA, W. 
and H. Marriott, Huddersfield.—7tli October, 1881.
6 d.

The apparatus employed consists of two retorts or 
cupolas and a saturator. In the first retort coal or 
coke is consumed, the combustion being maintained 
by a fan and a steam blower, and this retort is of such 
size as to effect the combination of all the oxygen of 
the air or steam admitted to it with the ignited coal 
or coke, thereby forming carbonic acid, carbonic 
oxide, and hydrogen. These gases, mixed with the 
nitrogen from the air, are conducted to the bottom of 
the second retort, containing the nitrogenous sub­
stances to be treated. The gases there meet a current 
of air, the oxygen in which combines with the 
carbonic oxide and hydrogen, and thereby generates 
sufficient heat to decompose the nitrogenous sub­
stances. The gases from the second retort pass to the 
saturator, which contains sulphuric acid, wherein all 
the ammonia or ammoniacal salts are retained, and 
the residual gases, after traversing a series of con­
densers, are finally burnt.
4375. Timekeepers’ and other Movements, //. B.

James, New York.—8th October, 1881. 6c/.
The object is to equalise and strengthen the 

of coil mainsprings for timekeepers and other 
chanieal movements, and to simplify, improve, and 
cheapen the adjustment of timekeepers, 
governed by a balance or a pendulum. It consists, 
First, in equalising the power of coil mainsprings by 
having a part of the outer coil of such a pliable nature 
and thickness as not to break, but clasp and control

power
me-

whether

May 26, 1882,
1847. Earthenware Fifes, H. Doulton, Lambeth.— 

19/7/ May, 1875.
1964. Supporting Shelves, M. Kcr, London.—28th 

May, 1875.
1837. Imitating Leather, H. Loewcnberg, London.— 

16th May, 1875.
1864. Sulphate of Soda, &c., W. Jones and J. Walsh, 

Middlesbrougli-on-Tees.—21st May, 1875.
2296. Raising Carriage Heads, E. Bowse, London.— 

23rd June, 1875.
1889. Piston Packings, A. M. Clark, London.—22nd 

May, 1875.
1959. Rolling Tea-leak, W. Haworth, London.— 28th 

May 1875.

Notices of Intention to Proceed with 
Applications.

Last day for filing opposition 6th June, 1882.

181. Velocipedes, G. Moss, Barbican.—13/7/ January, 
1882

194. Safes, D. R. Ratcliff, Finsbury.—13 th January, 
1882.

195. Working Wire Ropes, G. Cradock and L Gooder, 
Wakefield.—13/A. January, 18S2.

205. Reducing Rock, J. C. Mewburn, London —A 
communication from J. Tayler. - 14/7/ January, 1882.

210. Velocipedes, W. Soper, Beading.— 14/7/ January, 
1882.

216. Preventing the Fouling of Cables, Ac., T. Cock- 
sliott, East Greenwich, and H. M. Goodman, Cat- 
ford —16th January, 18S2.

222. Fountains, C. H. Kessell and C. Kessell, London. 
—16/A January, 1882.

224. Electric Lighting, W. R. Lake, London.—A 
communication from J. S. Williams.—16/A January, 
18S2.

230. Lamps, C. W. Siemens, Westminster --17/7/ 
January, 1882.

234. Dynamo-electric Machines, W. R. Lake, Lon­
don.—A communication from C. A. Hussey and A. 
S. Dodd.—17/7/ January, 1882.

253. Laminated Springs, H. Woodruff and G. Rarson. 
Sheffield.—18/7/ January. 1882.

272. Moving Targets, S. T. Lander, Mere.—19th 
January, 1882.

285. Carriage Lamps, W. Howes and W. Burley, 
Birmingham.— 10/A January, 1882.

296. Singeing Hogs, P. Engel, Hamburg.—A com. 
from J. H. & J. D. Koopmann.—26th January, 1882.

29S. CorviNG Presses, F. II. F. Engel, Hamburg.—A 
com. from P. Schneider.—20/7/ January, 1882.

305. Electric Lamps, J. N. Aronson, London.—21st 
January, 1882.

312. Spindles, W. B. Lake, London.—A communica­
tion from G. H. Miller.—21st January, 1SS2.

327. Breech-loading Guns, S., R , and W. Trulock, 
Dublin.—23rct January, 1882.

339. Regulating Electric Lamps, E. de Pass, London. 
—A com. from B. Abdank.—23rd January, 18S2.

357. Fastenings, J. Hinks, T. Hooper, and F. R. 
Baker, Birmingham.—24/7/ January, 1882.

408. Moistening Paper, F. C. Glaser, Berlin.—A com­
munication from II. F. Schoiler.—26th January, 18S2.

477. Springs, 11. J. Haddan, Kensington.—A com­
munication from W. Barnes. —31st January, 1S82.

491. Machine Guns, O. Jones, London.— 31st January, 
1882.

497. Electro-magnets, G. Little, New Jersey.—1st 
February, 1882.

539. Metallic Bedsteads, J. R. C. Taunton and G. O. 
Aston, Birmingham.—3rd February, 1882.

551. Fibrous Materials. F. Wirth, Frankfort-on-tlie- 
Maine.—A communication from the Society for the 
Manufacture of Wood Pulp.—4tA February, 1882.

604. Decorticating Textile Fabrics, A. Berthet, 
Paris.—8tli February, 1882.

032. Signalling, S. C. C. Currie, London.—9th Feb­
ruary, 1882.

677. Interlocking Signals, W. E. Langdon, Derby.— 
Ilt7i February, 1882.

784. Mowing and Reaping, W. R. Lake, London.—A 
com. from C. W. Levalley. — 17t/i February, 1882.

813. Connecting Boats, E. J. Evans, Sudbury.—20/7/ 
February, 1882.

1029. Incandescent Electric Lamps, P. Wright and 
M. W. W. Mackie, London.—3rd March, 1882.

1031. Vacuum Pumps, F. Wright and M. W. W. Mackie, 
London.—3rd March, 1882.

1033 Shaping Heated Glass, F. Wright and M. W. W. 
Mackie, London.—3rd March, 1882.

1074. Feeding Boilers, J. Ripley and T. Scholes, 
Bolton.—6th March, 1882.

1410. Ingress and Egress to Theatres, U. Scott, 
London.—23rd March, 1882.

1488. Looms, J. and J. Hodgkinson, Blackburn.—28/7/ 
March, 1882.

1491. Saddle Bars, J. Oldmeadow, Cheltenham.—28/7/ 
March, 1882.

1527. Railway Signalling, II. Morris, Manchester.— 
29th March, 1882.

1587. Secondary Batteries, A. Tribe, Notting Hill.— 
1st April, 18S2.

1849. Printing, W. R. Lake, London.—-A communica­
tion from P. Reid & J. Eastwood.—18/7/ April, 1882.

1867. Electric Arc Lamps, A. 13. Brown, Edinburgh. 
—19/7/ April, 1882.

1890. Eyes, F. Kingston, Deptford.— 20/7/ April, 18S2.
1S93. Cultivating Land, M. B. Pryor, Stevening.— 

26th April, 1882.
1909. Extract of Malt, T. Dence and J. J. Mason, 

London.—21st April, 18S2.
1920. Heating Apparatus, J. Keith, Edinburgh.— 

22nd April, 1SS2.
1927. Applying Colours, J. Mugnier, Lyons.— 22nd 

April, 1882.
1938. Centrifugal Separators, P. H. F. Engel, 

burg.— A com. from H. Petersen.—24/7/ April, 1882.
1952. Nut Lock, H. J. Haddan, Kensington.—A com­

munication from W. Courtenay.—25/7/ April, 1S82.
1964. Carriage Brakes, A. Archer, Liverpool.—26/7/ 

April, 18S2.
1988. A alve, E II. Greeven, Cheapsidc.—A communi­

cation from G. A. Greeven —27th April, 1882.
2042. Temples for Looms, W. R. Lake, London.—A 

communication from La Societe de Tassigny Freres 
et Cie.—29/7/ April, 1882.

2068. Secondary Battery, C. H. Cathcart, Sutton, 
and C. B. G. Cole, London.—2nd May, 1882.

2223. Car Couplings, H. J. Haddan, Kensington.—A 
communication from R. M. Brooks.—11 th May, 1882.

Ilam-

Last day for filing opposition, 13th June, 1882.
227. Rangefinder, G. W. Hart, Portsea.— 17tA, Janu­

ary, 18S2.
233. Ring Spinning, E. Clarke, Todmorden.—17th 

January, 1882.
240. Cigarettes, W. II. Beck, London.—A communi­

cation from E. F. Leblond.—17/7/ January, 1882.
246. Ploughs, J. Hornsby, Lincoln, and I. Trolley 

Spittlegate.—17/7/ January, 1882.
248. Inhalation Chambers, W. A. Barlow, London.— 

A communication from L. Encausse et Canesie.— 
17th January, 1SS2.

251. Recorders, R. Pickwell, Kingston-on-Hull.—1S/7/ 
January, 1882.

254. Brakes, W. Wakefield, Dublin.—18/7/ January,

255. Sewing Machines, M. II. Pearson, Leeds.—lSt7i 
January, 1882.

iJ'hree’legged Iron Pots, D. Cowan, Stirling.— 
19/7/ January, 1882.

267. Cages or Hoists, J. Lindley, Manchester.—19/7/ 
jJanuary, 1882.

275. Extracting Gold and Silver, L. P. Gowans, 
London.—19th January, 1882.

2i8. Electro-hydrotherapeutic Treatment, AV. A. 
Barlow. A communication from L. Encausse et 
Canesie.—19th January, 1882.
January'1882 ^' Wallaco’ King’3 Royal Bifles.—19/7/282.
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a like rod provided with a handle and spring, these 
handles and springs being also used to increase the 
power for propelling the vehicle.
4435. Smelting Ores and other Materials Con­

taining Lead, &c., J. W. Chenhall, Glamorgan.— 
11th October, 1881. 6d.

This relates to improvements in the fireplaces of 
reverberatory furnaces employed in the calcination 

I and reduction of ores and other materials containing 
lead, and it consists in placing such fireplace at a con­
siderably lower level than the working bed, with an 
upright shaft to convey the gases from the fireplaces 
to the furnace. A side hopper supplies the coals and 
is provided with doors to avoid free access of air, of 
which only sufficient must pass through the fireplace 
to effect partial combustion. Abreast of the fireplace 
and gas flue therefrom is another flue for conveying 
air, the upper exit of which is near the bridge, and at 
the bottom of it and at the ashpit are doors to regulate 
the passage of air.
4440. Indicators for Steam Engines, &c., A. Buden- 

berg, Manchester.—12th October, 18S1.—(A communi­
cation from C. F. Budenberg and B. A. Schaeffer, 
Germany.) 6 d.

The object is to produce diagrams which will show 
the amount of work done during the double stroke of 
the piston in addition to all the other particulars 
usually shown by diagrams, and consists in so forming 
the indicators that a combined diagram from both ends 
of the cylinder may be taken at the same operation, 
such diagram consisting of a closed curve, one half

further apart, thus effecting the uncoupling or 
coupling.
4453. Locks or Dams, J. M. Bibbins, Pennsylvania.

■—12th October, 18S1.—(A communication from J. du 
Bois, Pennsylvania.) 6d.

_ This relates to dams or gates which are made in sec­
tions and raised by admitting water beneath them, and 
lowered by permitting such water to escape. A suit­
able frame carries jointed levers or gates, the axes of 
which lie across the river, side shoots or flumes being 
provided to admit water under the leaves or for with­
drawing it. The leaves are preferably in three sec­
tions which lie flat upon the bottom when down, but 
can be raised by admitting water underneath.
4455. Improvements in the Construction of 

Secondary Batteries or Apparatus for Effect­
ing Electrical Storage, J. W. Swan, Newcastle- 
on-Tyne.—13th October, 1881. 4d.

This is an improvement on the Plante battery, an d 
consists in scraping, abrading, or making incisions 
in the lead plates, so as to expose a larger surface to 
the action of electrolytic gases, and thus render the 
lead plates capable of rapid transformation into the 
condition necessary for storage. The inventor also 
presses the lead plates—which are to be used as pole 
plates of a battery—between other similar plates 
which have been incised or roughened, so as to com­
municate to the plates pressed between them their 
incised character.
4458. Vacuum Pumps, W. H. Akester, Glasgoio.—13th 

October, 1881. 6 d.
_ This relates to mercury or gravity pumps, and in its 

simplest form it consists of an external tube with an 
internal lip a little distance from the top, the tube 
being swelled out or contracted at parts instead of 
being of uniform bore. The lip is ground to form 
tight joint with a stopper, the space above the lip 
serving as a reservoir for mercury to form a lute. 
The stopper forms part of a second tube so formed 
that when in position the top of it projects beyond the 
external tube, and is enlarged to receive a cork. A few 
inches from its lower end the tube is enlarged and 
receives a stopper, the lower end of the tube being 
then contracted and formed with a capillary bore. 
The bottom of the external tube is connected to 
reservoir containing mercury, and by raising and 
lowering which the vessel secured to the top of the 
internal tube is exhausted.
4459. Grinding Curling Stones, A. Hay, Haugh, 

Ayr, N.B.—13th October, 1881. 6d. .
A cylindrical grinding surface of any suitable grind­

ing material is mounted on a shaft driven by suitable 
means and capable of motion endwise. One part of 
the grinding surface is larger than the other, and the 
two parts are connected by a curve of a shape to suit 
the stone which is carried by a revolving shaft 
mounted at right angles to the shaft of the grinding 
surface, and which is acted upon by a weighted lever 
so as to force the stone well against the grinding 
surface.
4460. Tentering, Stretching, and Drying Fabrics, 

&c., J. I. Norton, Piccadilly.—13tli October, 1881.

The clips to hold the selvedges of fabrics while being 
stretched and dried without leaving pin marks on the 
selvedges are stamped from brass, and consist of a 
flat or curved base with corrugated uprights turned at 
right angles at each end, and serving as supports to 
carry a hinged or movable top cover arranged to give 
an excentric action, so that when closed the fabric is 
held firmly against the base, the pull of the fabric 
tending to tighten the grasp.

the expanding coils, and thus reduce the force in the 
strong turns, making them equal to the weaker turns, 
and adjust them by having that portion more or less 
pliable; Secondly, in attaching a short inflexible 
segment outside of the outer end of the mainspring 
for a going barrel ; Thirdly, in the application of a 
similar short segment and hook for the mainspring in 
a going barrel; Fourthly, in applying within the 
mainspring coils a spring brace, consisting of one or 
more thicknesses of spring. The invention further 
relates to compensation balances with adjusting 
screws or weights.
4379. Rolling, Straightening, Punching, Barb­

ing, Coiling, or Cutting into Lengths Metallic 
Wire, &c.,/. Westgarth, Warrington.— Sth October, 
1881. 8d.

This relates to machines for producing barbed 
fencing wire as described in patent No 2375, a.d. 1880, 
and it consists in rolling a double-headed or rail 
section of wire cold by passing a flat wire between 
rollers formed with grooves to produce the required 
section, and then through straightening rollers, 
beyond which is a horizontal punch, which forms slots 
in the web. The barb is cut from a flat strip of metal 
and inserted in the slots by suitable mechanism, one 
of the swallow-tails and one of the split nibs of the 
barb being turned up, while the other tail and nib are 
bent down.
4398. Secondary Batteries or Electrical 

Accumulators, A. W. L. Reddie.—10th October, 
1881.—(A communication from E. Volckmar.)—(Not 
proceeded with.) 2d.

The perforations to lead plates are filled with 
granules or filaments of lead, and then submitted to 
pressure.
4405. Improvements in and Apparatus for Pro­

ducing the Electric Light and in the Manu­
facture of Carbons therefor, A. M. Clark, 
London.—10<7i October, 1831.—(A communication 
from Madame J. de Cliangy, nee de Bagn, Paris.) 
10 d.

One part of this invention refers to several modes 
of rendering the carbon incandescent without its 
being traversed lengthwise by the current. Fig. 1 
shows one method of carrying out the invention. 
The carbon is introduced between two inclined metal­
lic or carbon electrodes resting upon an insulated 
block, or one of insulating refractory material. The 
two electrodes alone are in circuit, and the point of 
carbon closes it. Another part of the invention 
relates to a method of preparing carbons by causing 
porous substances, such as linen thread, to absorb 
carbon from a bath of some boiling hydrocarbon, and 
afterwards subjecting them to calcination. Other

14-4051

valve F, which has a cylindrical face and works her­
metically in the valve chest, is caused to move to and 
fro with it, while the lever H, fixed to the slide valve 
rod G, and the end of which works through a bracket 
pivotted in the support J, imparts a rotary movement 
to such valve.
4473. Pneumatic Signalling Apparatus for 

Railway Trains, C. I). Abel, London.—13th October, 
1881.—(A communication from P. Rimachevsky and 
W. Tagaitschinoff, Russia.—(Not proceeded with.) 
2d.

This relates to pneumatic signalling apparatus 
whereby, on a coupling breaking, an audible signal is 
sounded on the engine or in the guard's brake.
4477. Gymnastic Apparatus, A. W. Turner, Bir­

mingham.—lith October, 1881. lOd.
A strong pillar is supported on feet, and the top is 

formed with a socket to receive a pole, to the top of which 
ropes are secured. Openings are formed in the pillar, 
and through it a beam is passed and fixed to work on 
a pivot. At each end of the beam a platform is 
mounted, the two being connected by a rod, so as to 
cause them to maintain a horizontal position as the 
beam is rocked to and fro by the occupants of the plat­
forms alternately pulling the ropes.
4481. Rotary Pump, L. A. Groth, London.—lith Octo­

ber, 1881.—(A communication from H. Himmelman, 
Sweden.) Qd.

The pump consists of a main pipe connected to two 
side pipes projecting at right angles from such main 
pipe, which is connected to a suction pipe so that it 
may revolve with the side pipes independently there­
of. At the ends of the branch pipes hinged flap valves 
are fitted to close the same when required to fill the 
pump with water before starting. The valves are 

a afterwards opened and the pump caused to revolve 
when water will be thrown out through the branch 
pipes by centrifugal force.
4492. Velocipedes, &e., W. Harrison, Manchester.— 

lith October, 1881. 8cf.
The objects of the invention are, First, to prevent 

the cross binding of velocipede bearings ; Secondly, 
to prevent the extra friction of the bearings by the 

'• constant cross binding caused by the twisting of the 
a fork ; Thirdly, to enable the rider to raise or lower the 

handle bar; Fourthly, to means for facilitating the 
steering ; Fifthly, to ring or sound an alarm ; Sixthly, 
to secure rubbers more firmly to the wheels; Seventhly, 
to make the spring more easy for the rider; and 
Eighthly, to make a velocipede work by utilising all the 
force of the body more easily, and to carry one or more 
persons.
4496. Improvements in Regulators for Electric 

Motors, J. H. Johnson, London.—loth October, 1881. 
—(A communication from La Society Anonyme La 
Force et LaLumibre, Brussels.}—{Notproceeded with.)
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This relates to a means for controlling electric 
motors by means of a chain, the resistance of which 
varies as it is loose or tight, and firm pressure or weak 
pressure is inserted on its links.
4497. Wringing and Mangling Machines, H. J. 

Haddan, Kensington.—Ibth October, 1881.—(A 
munication from J. Kinleyside, Hamilton, Ontario, 
Canada.) 6d.

This consists of four brackets pivotted in pairs at 
the ends of a rod which passes through the machine 
and serves to carry the delivery shoot, said brackets 
being arranged in pairs at each side, one bracket on 
each side carrying a lever holding the upper roller, 
and the other brackets the lower roller, the levers 
carrying the upper roller being supplied with 
pression springs made to actuate them, and thereby 
causing a separation or bringing together of the 
rollers, said levers being pivotted on the upper parts 
of said brackets, the brackets carrying the levers hold­
ing the upper rollers being supplied with stops to 
prevent the springs bringing the rollers too closely 
together.
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below and the other half above the atmospheric line. 
The indicator is provided with two inlet pipes A 
nected to the opposite ends of the cylinder of the 
engine leading one to an upper cylinder and one to a 
lower cylinder, in both of which is a piston, the two 
pistons being connected and actuating the lever 
carrying the pencil which produces the diagram on the 
paper mounted on the ordinary revolving drum. 
4442. Securing Tubular Handles to Culinary 

Vessels, &c., C. Ezard, Manchester.—12th October, 
1881. 6d.

A socket is cast on the side of the vessel, the bottom 
of such socket being wider than the top. The handle 
is made to enter the narrow end, and on being forced 
in a wedge formed in the socket enters between the 
butt joint and spreads out the lower end so as to pre­
vent the withdrawal of the handle.
4451. Discharging Torpedoes under Water, P. 

Brotherhood, Notting-hill.—12th October, 1881. 6d.
Within the war vessel is fixed on an axis parallel to 

the line of discharge a cylindrical casing, within 
which are two parallel tubes fixed to end discs made 
to revolve by suitable gearing, so as to bring 
each tube alternately opposite an opening leading to 
the interior of the vessel, by which means a torpedo 

be inserted, while the other tube is opposite 
opening leading to the exterior of the vessel, and 
through which the torpedo can be discharged by a 
telescopic pusher or other known means. A hinged 
bar is capable of being extended in the direction of the 
line of discharge, so as to guide the torpedo as it is 
discharged.
4452. Frictional Couplings and Brake Appa­

ratus, W. L. Wise, Westminster.—12th October, 
1881.—(A communication from L. Megy and J. de 
Echeverria, Paris.) 6d.

The drawings show a vertical longitudinal section 
and a vertical transverse section of one form of 
coupling. A is the driving shaft; B a collar or carrier 
keyed on the shaft A, which carries B round in its 
movement of rotation ; C a pulley forming a case for a 
spring R, and provided, when required, with a pinion; 
this pulley runs loose on the bosses of the collar B ; 
T is_a recess provided in the collar to receive the pro­
jection T1 attached to the spring, and by which it is 
driven. At each of the extremities of the spring

'Ue ' B con-
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4461. Metal Kegs or Vessels for Containing 
Paints, &c., J. Storer, Glasgow.—13th October, 1881.
(id.

This relates to vessels with a nozzle at the upper end 
usually closed by a screw plug, and through which 
the paint can be withdrawn, and it consists in so 
fitting the upper end to the can that it may be 
removed, and the can be used as an open paint pot, a 
handle being pivotted inside the can to carry the 
pot by.
4464. Combing Wool, &c., W. Terry and J. Scott,

Bradford.—13f/t October, 1881. 6d.
This relates to apparatus for feeding wool in 

detached tufts to circular combs, and is specially 
applicable to apparatus described in patent No. 625, 
a.d. 1879, and it consists of a small gill head placed 
outside the circular comb, and between which is fixed 
a pair of nipping jaws, capable of opening and closing 
only. The gill head has a horizontal reciprocating 
motion imparted to it to and from the nipping jaws, 
and at each movement from such jaws a tuft of wool is 
drawn off from the gill combs and held by the jaws 
until transferred to the circular comb by means of 
flexible transfer comb or other suitable apparatus.
4465. Stretching and “Winding-on” Woven

Fabrics, &c., J. Lodge, Huddersfield, and M. Old- 
royd, Dewsbury.—13th October, 1881. 8d.

This relates to the finishing of woollen cloths, and 
consists in means for obviating the necessity of work­
men opening and stretching the cloth while winding 
it on the roller previous to the blowing, boiling, or 
steaming process. For this purpose a travelling end­
less chain is used, and fitted with clamps or hooks 
similar to those of a tentering machine, and delivers 
the cloth in a stretched condition to a roller covered 
with emery or perforated copper or zinc, and from 
which the cloth is delivered to and taken up by the 
roller.
4466. Warp or Straight-bar Knitting Machines, 

<&c., W. Dexter, Nottingham.—13</t October, 1881.
6d.

This relates, First, to the arrangement and mode of 
operating warp or straight-bar knitting machinery; 
and Secondly, to the introduction into fabrics pro­
duced on such machines of an additional or second 
thread interwoven between the stitches or loops of 
the needle thread, whereby a rigidity is given to the 
fabric.
4470. Children’s Cots, Rocking-boats, <fcc., J. 

Middleton and G. J. Scott, Birkenhead.—13th October, 
1881. (id.

This consists of a cot, which can be used as a 
child’s sleeping cot, rocking-boat, and perambulator 
alternately at will.

V 4498. Manufacture of Lockets, F. Richardson, Bir­
mingham.— lbtli October, 1881.— (Not proceeded 
with.) 2d.

The edges are made by drawing an ingot of metal 
into a wire through ordinary dies or draw plates, and 
afterwards drawing this wire through dies formed to 
draw the wire into a square, rebated, and sunk or 
undercut section, so that the flanged edge is produced 
solid.

% r
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methods are also described. Fig. 2 shows an incan­
descent lamp also the subject of this patent. The 
tubular neck A is formed with a swelling at B for 
engaging with the metallic clips shown in Fi 
which serve to form contact. The carbon hoi 
formed of a steel tube, upon which is spun a tube of 
glass enamel D. At the upper part a platinum wire 
is soldered with silver or platinum, said wire 
being itself connected by glass tube E united to 
enamel sheath D, while the latter and the platinum 
are united to the sealed end of the neck.
4415. Colliery and other Corves or Wagons, R.

Hadfield, London.—llf/i October, 1881.
The drawing shows a view in end ( 

corve or wagon body constructed and cast according to 
the invention. D D is a cast steel corve body, A A buffer

4499. Looms, S. O'Neill, Castleton.—loth October, 1881.
(id.ig. 3, 

der is This relates, First, to improvements on the letting- 
off motion described in patent No. 3810, a.d., 1879, 
and consists in the use of a friction brake in con­
junction with the warp delivery roller; Secondly, to 
means for applying picking straps or bands to “ under­
pick ” looms in which the axis of the picking stick is 
placed beneath the .'lay or batten, and in which the 
said picking stick passes through the slay to act upon 
-— shuttle, and it consists in dividing the band or 
strap into two portions and uniting the same by a link.
4502. Hydraulic Rams, J. Webster, Bolton. -Ibth 

October, 1881.—{Not proceeded with.) 2d.
This relates to improvements in the “beat valve,” 

or waste valve of hydraulic rams.
4503. Safety Apparatus and Fasteners for Win­

dows, &c., C. Gall, Halifax.—loth October, 1881.

a

the
elevation of a

[44I5J

Cl This relates, First, to a sash fastener for windows ; 
Secondly, to its combination with an alarm ; and 
Thirdly, to a door fastener and alarm. The window 
fastener is in the form of a dovetail, male and female, 
one on each sash. On the upper sash is a catch box 
bevelled and hollow, and on the lower sash is a plate 
with two pivotted levers which enter the hollow of the 
catch box. The alarm consists of a spring hammer 
which on the window being opened is caused to 
descend and strike a detonating cap placed on an 
anvil.
4504. Improvements in Electric Arc Lamps, J.

Brockie, Brixton.—lbtli October, 1881. (kl.
This refers to improvements on patent No. 3071,
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boxes cast thereon, B B coupling shackles, C C 
pedestals, E E axles, H H timber buffers. The height 
and holding capacity of the corve body may be in­
creased by bolting thereto auxiliary side pieces 
enclosed within an angle iron frame, and secured at 
bottom by wrought iron strips.
4418. Calcining Sulphide Ores of Copper and 

other Metals, R. Mackenzie, Spain.—11th October, 
1881. 6d.

. This relates to a process and apparatus for con­
tinuously roasting or calcining sulphide ores of 
copper and other metals, and it consists in effecting 
the roasting in a closed furnace, which is fed by a 
hopper at top, the roasted material being withdrawn 
by inclined lateral shoots at bottom. During the 
roasting steam is passed through the material, and the 
fumes given off are conveyed to a condenser.
4430. Bicycles, T. T. Harrison, Bristol.—11th 

October, 1881.—(Void.) 2d.
This relates to steering appliances for bicycles, and 

consists in the use of a steering rod in two portions 
extending upwards to the top of the front wheel 
where they are connected together, and are then 
carried back to a point where they are curved outwards 
behind the rider’s legs, and are continued in an up­
ward direction to a position near the rider’s hands. 
4434. Tricycles, A. M. Clark, London.—11th October, 

1881.—{A communication from S. N. Silver and C. 
E. Page, U.S.) 6 d.

The tricycle is provided with two pivotted foot 
levers connected with arms loosely mounted on the 
driving axle, and provided at their outer ends with 
pivotted pawls engaging with notches in discs mounted 
loosely on the axle and provided with friction clutch 
dogs catching on the inner surface of the flange of a 
disc fastened on the axle. The brake is operated by 
a handle sliding on a square rod, surrounded by a 
spring, and the front or guide wheel is connected with

■fap (4-5041 nap
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s a4474. Motors Worked by Hydraulic or other 

Fluid Pressure, &c., W. L. Wise, Westminster.— 
13th October, 1881.—{A communication from L. 
Megy, Paris.) 8d.

The motor is worked by fluid pressure, and is
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there is attached a bracket or lug. On the first of 
these brackets is fixed the end of a small chain D, 
which passes over a roller on the second bracket, 
returns over a roller on the first, then over another 
roller on the second bracket, and thence over the 
rollers E and G to the collar M, which turns with the 
shaft A, but may slide on it. If by any means the
collar M is caused to move lengthwise on the shaft A, capable of running at a high speed without shock, and 
the small chain D will be tightened or slackened of being worked at very high pressures without the 
according to the direction of movement, and the ends use of an excentric to operate the distributing valve, 
of the spring R will be brought nearer together or I The cylinder B oscillates on trunnions, and the slide

v
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dated 19th September, 1879. One improvement 
consists in lamps with two or more pairs of carbons
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so arranged that when one pair is consumed another 
•will be lighted. The figure shows one method of doing 
this. When a current is passing the shunt magnet M 
attracts armature C, which lifts both holders, thus 
separating the carbons, the arc being formed betw 
the pair having the least resistance, or that happened 
to be last in contact. When M is momentarily cut out 
by an arbitrary interrupter R revolved by the engine 
or dynamo, the armature leaves the magnet, allowing 
clutches B B to relax their grip of the carbon holders, 
thus permitting momentary contact between the two 
pairs of carbons, and then lifting them up again the 
correct distance for the arc, which will be established 
between the same pair of carbons as before. This will 
be repeated until the carbon holder is stopped in its 
descent by 8, when the arc will be transferred to the 
other pair. Other improvements are also described. 
4505. Pressed Glass, J. G. Sowerby, Gateshead-on- 

Tyne.—15th October, 1881.—(Not proceeded with.) 
2d.

This consists in adapting to what are known as deep 
cylinder moulds a pillar or corrugated plunger, which 
produces a pattern inside the article manufactured. 
4500. Ventilating and Extinguishing Fires in 

Mines, Pits, Tunnels, &c.,/. Onions, Rotherhithe, 
and W. H. Tooth, Borough.—15th October, 1881. 
id.

This consists in the application and arrangement of 
certain machinery so constructed and applied as to 
effect a sufficient vacuum to exhaust from the work­
ing of any mines, pits, and other places, all such in­
flammatory gases, vapours, choke damp and so forth, 
and thereby also produce a current of air in such 
workings.
4507. Improvements in Insulators for Telegraph

—15 th

4523. Lubricators, J. Gallie, Jersey.—17th October, 
1881. —(Not proceeded with.) 2d.

A vessel is closed at top and bottom, the latter 
having a branch to connect it with the cylinder or 
other part, and standing up within it are two con­
centric tubes, the inner one secured to the bottom, 
and the outer one secured at top to the inner one, but 
open at bottom to the interior of the cup. A passage 
in the bottom branch is fitted with a valve, the 
spindle of which reaches up inside the inner tube, and 
is surrounded by a spring. The vessel is filled from the 
top, the opening being closed by a screw spindle, the 
act of screwing down which opens the valve in the 
bottom branch.

ovens and heaters, and at the same time decreasing 
the amount of draught necessary to be produced by 
the chimney; and, lastly, of the air connections em­
ployed for this purpose.
4537. Apparatus for Supplying Water to Steam 

Boilers, &c., S. Hallam and J. W. Shepherd, 
Manchester.—18th October, 1881. 6d.

This relates to an injector in which either the direct 
steam pressure of the boiler itself or the exhaust 
steam from the engine may be utilised to force water 
into the boiler. A is an inner nozzle, B an outer 
nozzle, C the inlet for live steam, D the inlet for 
exhaust steam, and E the inlet for water. The inner 
nozzle is provided with a regulating spindle F. The 
receiving cone G can slide in its chamber, being

4549. Filing and Cutting Metals, T. H. White- 
house, Walsall.—18tA October, 1881.—(Not proceeded 
with.) 2 d.

A shaft carries a fly-wheel at one end and fast-and- 
loose pulleys at the other, the middle being cranked 
to receive a connecting rod connected to a slide, on the 
under side of which a file or cutter is fixed at a slight 
angle to the line of motion, and under which the work 
is supported in a holder.
4550. Steam Generators, R. Mills, Westminster.— 

18th October, 1881. 6d.
This relates to improvements on patent No. 3979, 

a.d. 1876, and consists, First, in arranging the upright 
tubes of such boilers with a space between each of 
them, instead of being close together, the heat of the 
furnace being forced to play all round each tube by a 
baffle plate or plates placed in the central space 
enclosed by the tubes ; Secondly, in forming boxes, 
pipes, or rings, which connect together the tops and 
bottoms of the upright tubes in two halves, bolted 
together, so that they can be easily taken apart; 
Thirdly, in employing an apparatus to remove any 
moisture carried over with the steam, and thus pre­
vent priming, and it consists of a vessel placed outside 
the boiler, and connected with a coil of tube placed 
inside the space enclosed by the main tubes of the 
boiler and above the baffle plates, and subjected to the 
action of the products of combustion. [The [steam is 
conducted from the main tubes of the boiler to the 
external vessel, and afterwards through the coil of 
tube to the engine.
4551. Water-closets, G. E. Waring, jun., Newport,

U.S.—18th October, 1881. 6c7.
The pan is formed without a valve, and has a 

syphon-like outlet rising from the bottom to a certain 
height, so as to retain a suitable depth of water in the 
pan. The descending limb of the syphon enters a 
trap-like receptacle, in which water is retained, but 
the outlet to the drain is at such a level that the water 
runs out of the receptacle so far as to uncover the 
lower end of the syphon. When water is admitted to 
the pan the trap-like receptacle fills to a higher level, 
and seals the outlet from the syphon, and the flow of 
water drives the air from the syphon and fills it with 
water sufficiently to set up the syphon action, by 
which the pan is very rapidly emptied. The pan is 
then again filled by an afterflow.
4552. Improvements in Dynamo or Magneto 

Electric Machines, P. Jensen, London.—18th Octo 
ber, 1881.—(A communication from T. A. Edison 
Menlo Park, U.S.)

The object of this invention is to regulate the 
generative power of a dynamo machine so that only 
as much current as is required may be generated. The 
figure shows one method of doing this. The two levers 
are of soft iron and make contact with the yoke when

4525. Locomotive Engines Operated by Compressed 
Air, &c., A. W. L. Reddie, London.—17th October, 
1881.—(A communication from the Pneumatic Tram­
way Engine Company, Incorporated, New York.) 8d.

This relates, First, to an arrangement on the loco­
motive of small cylindrical storage reservoirs contain­
ing air compressed to a very high pressure, and from 
which it passes to a supply reservoir, where it 
expands to the pressure required for the proper 
working of the engine; Secondly, to a pressure- 
reducing valve placed between the storage reservoirs 
and the supply reservoir ; Thirdly, to an arrangement 
whereby when the main slide valve is held stationary 
at the middle of its stroke the cylinder and piston of 
the compressed air locomotive are converted into a 
pump which may he utilised to check the speed of the 
engine on down grades to aid in stopping and for 
utilising the momentum of the engine in compressing 
air and forcing the same into storage reservoirs ; 
Fourthly, to the operation of vacuum brakes on com­
pressed air locomotives; and, Fifthly, to the expan­
sion gear of such engines.
4526. Stoves and Grates, P. Everett and A. Barnard, 

Norfolk.—17 th October, 1881. 6d.
The object is to consume the smoke and increase 

the heat in stoves and thereby save fuel, and it con­
sists in forming passages under and round the grate 
opening into the room at[one end and above the grate at 
the other, so that air passing through the same is 
heated and mixes with the products of combustion, 
which are thus consumed. A baffle may be fixed in 
the grate above the passages, and extending toward 
the front of the grate.
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E bIand other Wires, A. E. Gilbert, Clapham. 
October, 1881.—(Not proceeded with.) 2d.

This invention relates to improvements in the 
ordinary porcelain telegraph insulators, by which 
friction at the point of suspension is reduced, and 
improved facilities for attaching and detaching the 
wires are afforded.
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4508. Production, Collection, or Storage and 
Distribution of ' Electricity, J. H. Johnson.— 
15th October, 1881.—(A communication from E. U. 
Parod, Paris.)—(Not proceeded with.) id.

This refers to automatic apparatus to place the 
batteries in connection with the generating appa­
ratus.
4510. Governors for Steam and other Motive 

Power Engines, P. Turner, Ipswich.—lbth Octo­
ber, 1881. 6d.

This relates to a modification of the Hartwell and 
Guthrie governor (patent No. 325, a.d. 186S), and the 
body of it consists of a boss keyed on the engine shaft 
and having broad disc-like flanges at its ends. One 
flange is removable to admit the governor weights and 
other parts mounted between the flanges. The weights 
are formed to embrace the boss between them, and 
they are cast with necks which being received in holes 
in the flanges serve as axes; the two centres being 
equidistant from the shaft and diametrically opposite. 
Springs tend to press the weights inwards against the 
centrifugal force. The excentric for actuating the 
valve of the engine is a ring at the side of the boss 
provided with a pair of lugs to carry the excentric. A 
bolt passes through each lug and through the neck of 
one of the weights at a distance from the centre of 
movement, so that the weights in approaching to or 
receding from the shaft alter the position of the 
excentric relatively to the engine shaft and crank.
4511. Air Inlets or Ventilation Gullies for 

Drains, B. R. Harrington. Beckenham.—lbth Octo­
ber, 1881.—(Not proceeded with.) id.

The gully is of earthenware or metal, and is bell­
mouthed, an inlet being formed on the side to fit the 
rising pipes from the drain. The gully answers the 
double purpose of admitting air and drainage into the 
drain.
4512. Regulating the Supply of Water to Closets, 

&c., W. A. McCormick, Stoke Newington.—Ibth 
October, 1881.—(Not proceeded with.)

This consists of an outer and an inner cistern, the 
latter being pivotted so as to turn over and discharge 
its contents into the outer cistern, from which it 
passes to the place to be flushed.
4513. Treatment of Saccharine Liquor, C. Pieper, 

Berlin.—17th October, 1S81.—(A communication 
from P. Degener, Berlin.—(Not proceeded with.) 2d.

The object is to limit the formation of molasses and 
increase the production of crystallised sugar when 
treating saccharine liquor, and it consists in lowering 
the pressure in the vacuum apparatus so that the 
boiling temperature does not exceed 57'5 degrees 
Centigrade.
4514. Forging Metals, <fcc., B. Bearden, near Shef­

field.—17th October, 1881. 6 d.
This relates to the combination of tools, consisting 

of a matrix having an opening right through corre­
sponding to the section of the article to be produced 
in connection with the drifts or pushers, for the 
purpose of compressing or forging metals to any 
desired shape or form for which they may be adapted. 
4517- Propelling Vessels, M. Hedicke, Borough.— 

17th October, 1881.—(A communication from H. 
Grauel, Germany.) 6d.

The object is to increase the speed of vessels, and 
consists in arranging a shaft along each side of the 
ship over the surface of the water, and on it are 
secured a number of screws of any suitable construc­
tion, which can be regulated and made to travel in 
different directions so as to allow of the ship being 
steered and moved backwards.
4518. Improvements in and Relating to Apparatus 

for Driving or Operating Sewing Machines by 
Electricity, H. H. Lake, London.—17th October, 
1881.—(A communication from J. J. Journaux, 
Paris.)—(Not proceeded with.) 2d.

This relates to a means whereby a sewing machine 
may be operated by a foot treadle or an electric 
motor. The motor is movable, so that its driving 
wheel can be made to make frictional contact with 
the driving wheel of the sewing machine.
4519. Carriage Axle Clips, G. Wearing, Stafford.— 

17 th October, 1881. 6d.
The object is to secure the axle in the clip in the 

proper position, and to prevent the sliding of the 
axle in its clips. The clip is made somewhat deeper 
than the axle, so that whon the axle is inserted therein 
its upper face is lower than the upper side of the clip, a 
packing plate of metal being introduced to fill in the 
space left. This plate has projections to fit into 
recesses in the axle, and ears are formed on its upper 
side, between which the wood packing is situated, 
the clip being then secured to the spring in the usual 
way.
4521. Weighing Machines, T. Williams, jun., 

Goswell-road.—17th October, 1881.—(Not proceeded 
with.) 2d.

The invention is based on the steelyard principle, 
but in place of a single lever or arm, two or more 
shorter levers are employed, each working on an 
independent fulcrum of its own at reverse ends, and 
so combined together as to form a compound sus­
pended weighing lever for heavy and light weights. 
Each lever is provided with its own adjustable sliding 
weight and with a divided index plate.
4522. Safety Saddle Bars, R. Spence, jun., Rich­

mond.—17th October, 1881. 6d.
The bar is provided with an additional bar above 

the part which receives the stirrup strap, and its ends 
take into journals able to rotate and provided with 
radial slits to receive the additional bar, the journals 
being supported by hook-like bearings attached to the 
tree of the saddle, one on each side thereof. The 
bearings are provided each with an opening at its 
upper part for the insertion of the additional bar and 
to permit of the escape of the saddle bar, strap, and 
stirrups in the event of the rider falling off or being 
thrown

4527. Soap, II. W. Blease and T. T. Wilson, Liverpool. 
—17th October, 1S81.—(Not proceeded with.) 2d.

This consists of Castile soap, turpentine, and 
ammonia.
4528. Corking Machines, F. H. F. Engel, Hamburg. 

—17 th October, 1881.—(A communication from 
Boldt and Vogel, Hamburg.) 6d.

This relates, First, to the cork press, and consists of 
three sliding parts instead of one or two as usually 
employed, so that the cork is compressed more uni­
formly ; and Secondly, to the mechanism for working 
an air needle used for drawing the air from the bottle 
during the corking process.
4529. Automatic Revolution Indicators, F. II. F. 

Engel, Hamburg.—17th October, 1881.—(A commu­
nication f om J. Eggers, Hamburg.) 6d.

This relates to indicators to produce diagrams by 
means of a marker moving over a sheet of paper either 
stationary or caused to travel by a clockwork move­
ment. The pointer is attached to a weight sliding on 
a stem against the action of a spring, the whole being 
attached to the revolving body, so that as the weight 
slides along the stem by its centrifugal force the 
marker is caused to rise or fall, and so mark the paper 
with which it is in contact.
4530. Attaching Valances, Curtains, and other

Trimmings to Bedsteads, &c., M. A. Bearden, 
near Boncaster.—18f/i October, 1881. 4c?.

Metal blades of ductile metal, so that they can be 
easily bent are formed with hooks, to which the 
valances or curtains are hung, and the ends of the 
blades are then turned over, so as to grasp the iron 
frame of the bedstead.
4531. Colouring Matters, &c., J. A. Bixon, Glasgow. 

— 18th October, 1881.—(A communication from Br. 
C. Kcenig, Germany.) id.

This consists, First, in the preparation of soluble 
compounds of alizarine blue by acting on the alkali 
salts of alizarine blue with bisulphites of the alkalies 
or with sulphurous acid in excess, and that whether 
the said soluble compounds be obtained in the sepa­
rate state by crystallisation or precipitation and filtra­
tion or be formed on the fabric to which they are to be 
applied; Secondly, the mode of using salts of 
alizarine blue direct in dyeing and printing by the 
addition of bisulphites of the alkalies to the said 
alkaline salts in their application to the fabric.
4533. Improvements in Electric Lamps, R. R. Gibbs,

Liverpool.—18th October, 1881. 6c?.
This relates to the automatic lighting of the candles 

of Jablochkoff and similar lamps. The inventor places 
each candle between a socket secured to an insulated 
support, and a socket attached to a lever free to move 
on a fulcrum at its centre. The other end of the lever 
consists of a spring, the lever is of metal. The carbons 
forming the candle are held in position by springs. 
One conducting wire is secured to one of the fixed 
sockets and the other is in communication with a 
movable socket of one of the adjacent candles. When 
a candle is nearly consumed the ends are shorter than 
an insulated strip placed in the candle ; the movable 
socket thereupon being acted on by its spring moves 
into contact with the fixed socket and the current 
passes on through the next candle.
4534. Rinsing BorrLEs and Glasses, J. Bollheiser, 

Cologne.—18th October, 1881. Qd.
A sheet metal envelope is fastened to a base-plate 

and has an exit orifice near the bottom, while from 
the centre at the bottom rises a perforated inlet pipe, 
from which three other perforated pipes branch off 
inside the case. The bottle is placed on the centre 
pipe and water plays both on the inside and outside 
thereof, and by acting tangentially on the bottle 
causes the same to revolve rapidly.
4535. Distilling Apparatus, C. Paulmann, Hanover. 

—18th October, 1881. 6d.
The object is to reduce the fuel used in alcoholic 

distillation to a minimum, and at the same time 
increase the yield, purity, flavour, and strength of the 
alcohol, and remove the fusel oil therefrom; and the 
apparatus consists of a cylindrical wash column, a 
rectifier or rectifying column with a condenser placed 
above it, and which at the same time serves as a 
preparatory heater, a refrigerator for the spirits, and 
having a still watcher with glass globe with alchol- 
meter at the exit for the alcohol, a regulator for the 
efflux of the residue of the wash, a test or sample 
vessel with worm, and, lastly, a singling or feints 
column or secondary rectifier for continuous auto­
matic work.
4536. Hot Blast Apparatus for Use in Metallur­

gical Operations, H. H. Lake, London.—18th 
October, 1881.—(A communication from J. C. Long, 
Pennsylvania, U.S.) Is. id.

This relates to regenerative hot blast apparatus for 
heating a blast of air, gases, or vapour to be supplied 
to metallurgical furnaces, and it consists partly in the 
combination with specially constructed ovens in which 
blast is heated prior to passing to the furnace of 
similar supplementary ovens for heating the com­
bustible gas, which is subsequently burned in both 
the blast oven and gas heater for the purpose of 
intensely heating them; and it also consists in the 
connections by which the gas heaters are connected 
to the ovens and with each other, whereby the highly- 
heated combustible gas may be introduced into the 
oven or gas heater to be burned therein ; further, in 
introducing into the ovens and gas heaters of a forced 
blast of highly heated air from the hot blast main, 
thus burning the combustible gases therein by ’ 
forced hot blast to intensify the combustion thereof, 
and produce an equable distribution of the hot pro­
ducts of combustion and a more equal heating of the
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actuated by an excentric operated by a hand-wheel, 
so as to adjust its position with regard to the nozzles. 
L is an ordinary overflow valve. An arrangement 
for automatically adjusting the receiving cone G by 
connection with the governor or engine, and thus 
regulating the supply of water to the boiler is de­
scribed.
4538. Decorticating Ramie, &c., J. C. Mewburn, 

London.—18</i October,1881.—(A communication from 
J. B. Sauvadon, Paris.) id.

This relates to a portable machine for decorticating 
ramie or other vegetable fibres, either in the green or 
in the dry state, and it consists of slide frames, 
between which are mounted flattening and breaking 
rollers, and a beater or scutcher acting against a 
flexible table to beat the pith and foreign matters from 
the fibres of the plant.
4539. Tires for Wheels, W. H. Carmont, Manchester. 

—18?/i October, 1881. id.
This consists in making a number of tires out of 

one blank, and it consists in rolling a blank into an 
annular or cylindrical plate of the desired diameter, 
and wide enough to form two or more tires. Such 
plate is placed between rolls formed with alternate 
recesses and projections corresponding in width to the 
desired width of the tires, and the recesses in one 
roll corresponding with the projections on the other. 
These rolls are caused to rotate and approach each 
other, and they thus divide the annular plate into 
several rings or tires.
4540. Filter Presses, H. E. Newton, London.—18?/i 

October, 1881.—(A communication from A. L. G. 
Behne, Germany.) 6c?.

This relates to means for rendering filter presses 
applicable to filtering substances of a volatile nature. 
The press is mounted in a tray or dish with a gutter 
formed all round the inside, and intended to receive 
the edges of an air-tight cover, the joint being made 
by a sealing liquid. The various pipes for supplying 
and discharging the matters to be filtered, as well as 
the lixivating or washing liquids, pass through the 
bottom of the tray or dish.
4543. Boots and Shoes, H. Ovans, Dublin.—18?A 

October, 1881. 6c?.
The object is to form a buckle or button boot or shoe 

with a seamless front, and it consists in making the 
opening to allow the foot to be introduced at the side 
of the boot or shoe.
4546. Steam Boilers, E. Crompton and J. T. 

Cochran, Birkenhead.—18f& October, 1881. 6d.
This relates to a modification of patent No. 770, 

a.d. 1878, so as to enable the arrangement of horizontal 
flue tubes in vertical cylindrical shells to be applied to 
boilers of any size, and it consists in the employment of 
a horizontal cylinder furnace A, as used in marine
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2c?. in line therewith. The levers become magnetised, 
diminishing thereby the strength of the lines of force 
in the magnetic field, and the upper end of each lever 
has a polarity opposite to that of the particular pole of 
the magnet to which it is connected. Consequent 
poles are thereby established in the yoke of the mag­
net opposite the ends of the levers, which poles are 
increased in power by the approach of the levers to the 
yoke, and the lines of force are shunted away from the 
field in which the induction bobbin rotates more or 
less, according to the distance of the levers from the 
yoke.
4553. Improvements in Method and Means for 

Charging and Using Secondary Batteries, P. 
Jensen, London.—18th October, 1881.—(A communi­
cation from T. A. Edison, Menlo Park, U.S.) 6c?.

The object of this invention is to provide a method 
by which the electromotive force of a current supplied 
by secondary batteries may be maintained at a prac­
tically constant pressure. The inventor describes 
three methods of doing this ,one of which is shown
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A in the figure. The cells are coupled up in series, an 
connected to positive main conductor 2 by switches 
The other ends of the two series are connected to 
positive commutator brush B of a dynamo, the 
negative brush being connected with the other main 
conductor. Each of the series has the right number 
of cells to give the desired electromotive force. Both 
series may be connected to the main conductor at 
once by the switches, or one may be used to rein­
force the other. When the current from the cells 
begins to drop in pressure, switch D is moved to the 
outer set of resistances, and the engine that drives 
the dynamo is started. This throws a reinforcing 
current in multiple arc through the cells. At each 
subsequent drop in the electromotive force, the 
switch D is moved inwardly to the next contact of the 
set of resistances, and the standard electromotive 
force maintained.
4554. Sewing Machines, M. H. Pearson, Leeds.—18fft 

October, 1881.—(No? proceeded loith.) 2d.
The bar of a straight needle is fitted in a slide hinged 

at the upper end, and to which an intermittent radial 
reciprocating motion is imparted by a cam on the 
driving shaft, and the vertical motion is imparted to 
the needle-bar by a heart cam attached to the slide by 
a crank on the driving shaft. The radial movement 
imparts a lateral movement to the needle and feeds 
the material forward. A circular shuttle is used and 
is mounted in a box on the end of a short hollow 
spindle, and a rotary reciprocating movement is 
imparted thereto.
4557- Water-closets, J. A. Hornby, Anglesea—19?7i 

October, 1881. 6c?.
The object is to form closets so that noxious gases

D
boilers, the shell of the boiler being made hemispheri­
cal at top, as shown at B, and the bottom consisting 
preferably of a quarter of a sphere and a half cylinder, as 
shown at D. The cylindrical part of the shell joins 
the top and bottom. The furnace A communicates 
with a combustion chamber G, from which tubes H 
lead to the flue F.
4547- Water-tight Sliding Door for Bulkheads 

of Ships, &c., E. Crompton and J. T. Cochran, 
Birkenhead.—18th October, 1881. 6c?.

The object is to supply more efficient means of 
closing openings in ships’ bulkheads, and without the 
risk of their action being deranged by rust or a 
lodgment of dirt in the grooves. A cast iron or other 
frame is formed with a continuous groove round the 
inside and on the top of the frame, and is filled in with 
lead or other suitable substance, and the door, which 
is raised or lowered by screw or other suitable means, 
is formed with knife edges which cut into the lead 
seams and form a tight joint.
4548. Velocipedes, & Hall, Hampstead-road.—18th 

October, 1881. 8c?.
The main object is to prevent excessive vibration, 

and also to compensate for wear in the bearings, and 
it consists in the application of helical springs to the 
front and back wheels between the bearings and the 
fork and backbone. Wedges are employed to compen­
sate for the wear in the axle bearings.



SELECTED AMEEICAN PATENTS.
From, the United States' Patent Office Official Gazette.

256,781. Rotary Pump, Theodore Winkler, Chicago, 
III., assignor to August Leckelt, same place.—Filed 
July 27th, 1881.

Brief.—The piston plates C may be reversed, so as 
to bring the bevelled faces on the right side, according 
to the direction in which the piston is moving.
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Claim.—In a rotary pump, the combination, with the 
cylinder A and the piston hub B, of the packing plate 
or plates C, the spring A2, the rods A3, the packing 
bar D, the bow-shaped spring E)i, and the set screw 
D, all constructed, arranged, and operating as 
described.
257,134. Steam Generator, D. Kelly, Philadelphia 

Pa., and William H. Hoffman, Passaic, N.J., 
signors of one third to Walter K. Ludwig, 

Philadelphia., Pa.—Filed November 4th, 1881.
Claim.—(1) In a steam generator, the combination of
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a water and steam drum C, the hollow saddles or 
head pieces P, provided with internal flanges D, 
rivetted or bolted to said drum, and tubes E, expanded 
into said saddles or head pieces, substantially as speci­
fied. (2) In a steam generator, the combination of a 
water and steam drum C,ra water and sediment drum

a circuit breaker connected with an axle of a carriage, 
so that the light will give out flashes, the rapidity of
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which will be an index of the speed of the train to 
drivers or others behind it.
838. Improvements in Dynamo-electric Machines, 

IP. K. Lake, London. - 21.sJ February, 1882.—(A com­
munication from B. Lande, New York.) 6d.

This consists in improvements in the Pacinotti 
machine by the introduction of air passages into the 
pole pieces and the armature, so that constant currents
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of air pass through the interior of the ring as it 
revolves. The inventor describes several methods of 
carrying out his improvements, one of which we illus­
trate. The figure is a transverse section of the arma 
ture showing the arrangement of the air passages.

the metal from one plate is deposited on the other by 
the action of a definite fraction of the current entering 

. house to supply electric lamps therein. In order to 
obtain a correct deposit of metal on the plates with a 
weak current the plates of the cell are composed of 
metallic zinc placed in a solution of sulphate of zinc, 
such plates having a heavy coating of deposited zinc 
placed on them by the action of an electric current 
prior to being used in the meter. To provide for a 
definite small proportion of the current going through 
the meter a resistance is placed in the line. A wire 
resistance is placed in the same shunt as the cell, and 
is arranged so that should the temperature rise the 
resistance of the wire is increased and that of the cell 
proportionately decreased, and vice versa, for a fall of 
temperature. Thus the same fraction of current will
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always pass through the cell. To prevent a counter 
current in the cell when no lamp is in circuit, a device 
is provided for automatically breaking the shunt 
when the circuit of the last lamp is broken. In the 
figure R is the resistance in main conductor, M is the 
cell, Ri the wire resistance in shunt circuit compen­
sating for varying temperature. A, electro-magnet 
operating lever B, and breaking or making contact 
with shunt circuit. The inventor also describes a 
means for automatically regulating the temperature 
of the cell so that the solution cannot freeze, and other 
improvements.
4579. Breech-loading Fire Arms, H. E. Newton. 

—19th October, 1881.—(A communication from The 
Colt’s Patent Fire-arm Manufacturing Company, 
Incorporated, Hartford, U.S.)—{Not proceeded with.) 
2d.

This relates chiefly to the lock mechanism, the object 
being to utilise the main spring as the spring not only 
for the hammer, but for the trigger, sear, pawl, which 
rotates the cylinder, and also to throw back the 
hammer after it has delivered its blow, and it consists 
in an arrangement of levers between the main-spring, 
hammer, and trigger, to effect this result.

4580. Sounding Apparatus, J. Schwartz, London.— 
October, 1881.—{Not proceeded with.)

This relates to means for indicating the depth of 
water, and consists in providing vessels with feelers 
extending down below the keel for some distance, and 
arranged so that on touching ground such feelers will 
cause a signal on the ship to be sounded.

4581. Belt Fasteners, W. II. Steil, Battersea.—19f/i 
October, 1881.—{Not proceeded with.) 2d.

The ends of the belt are placed a short distance 
apart, and on the top a tempered steel-plate is placed 
and the ends secured thereto by wire staples placed 
transversely to the belt, and which are passed up 
through the belt and plate from the underside and the 
points clenched or turned over on the plate.

4582. Improvements in the Arrangement and 
Combination of Apparatus for Generating and 
Storing Electricity in Railway and other 
Carriages and Steamboats for the Production 
of Light therein, A. M. Clark, London.—19th 
October, 1881.—{A communication from Madame J. 
de Changy, nee de Degn, Paris.)—{Not proceeded 
•with.) 2d.

This invention consists in the combination of a 
dynamo driven by the axle of the carriage with 
a secondary battery, so that the battery may be 
charged during the revolution of the axle, and give 
current for electric lamps when said axle is at a 
standstill.
4583. Distributing Disinfectants in Pails, &c., T. 

F. Scott, New Cross, and A. J. Campion, Old Broad- 
street.— 19th October, 1S81.—{Not proceeded with.) 2d.

A pail with a flange at top receives a tank to contain 
the disinfectant; each time the seat placed above the 
tank is depressed a portion of the disinfectant is 
injected into the pail.
4585. Double-barrel Fowling Pieces, &c., L. Gye,

The opening of the breech to insert the cartridges 
and withdraw the case is effected by mounting the 
breech-plate so that it can turn back like a gate on a 
hinge on one side of the barrels, the joint pin being 
vertical. The locking bolt employed for locking the 
breech-plate is arranged to act upon the safety bolt and 
set it to safety each time that the locking bolt is 
unlocked.
4589. Gas Engines, L. Benier and A. Lama.rt, Beau- 

metz, France.—20tli October, 1881.—{Not proceeded 
with.) 2d.

The explosive charge is compressed to two or three 
atmospheres before being ignited in a receiver, into 
which it is drawn by a pump. Two vertical cylinders, 
open at bottom, are used, and their pistons connected 
to the same beam, which carries a connecting rod, 
giving motion to the driving shaft.
4590. Chimney Flues, F. Wirfh, Germany.—2D th 

October, 1881.—{A communication from the Society 
“ Gesellschaft des Emser Blei-und Silberwerks,” Ger- 
many.) 4d.

This relates to chimney flues of foundries, metal 
works, &c., the object being to present a larger sur­
face to the volatile metallic particles escaping through 
such flues, and it consists in placing their vertical 
sheets of perforated metal, wire work, <&c., in the 
flues, their direction being parallel to the direction of 
the draught.
4591. Improvements in the Mode of Generating 

Electricity, H. J. Ha.ddan, Kensington.—20th 
October, 1881.—{A communication from, G. Bessaigne, 
Villefranche, France.)—{Not proceeded with.) 2d.

This consists in adjusting magnets on the fly-wheels 
of ordinary engines, and placing electro-magnets 
round them, so as to generate currents when the fly­
wheels are revolving.
819. Improvements in Electric Lighting Appara­

tus for Railway' Trains and other Moving 
Vehicles or Vessels, S. Pitt, Sutton, Surrey.— 
20 th February, 1882.—(A communication from E. T. 
Starr, Philadelphia.) 8d.

This relates to improvements on patent dated 21st 
December, 1881, for driving a dynamo machine from 
the axle of one of the vehicles of a train, and in con­
nection with a storage battery supplying currents for 
lamps at the front and rear of said train. The figure 
gives a diagrammatic view of the various connections. 
F is the axle of the tender carrying the dynamo. H is 
a friction wheel, which is made to transfer the motion 
of F to friction wheel G, which is attached to the 
shaft of the dynamo when the piston K is thrust for­
ward by the steam which acts on the steam brakes 
attached to the train. N is the main steam pipe for 
such purpose, and M the branch pipe leading to the 
piston. Thus, when the brakes are applied, the 
piston will be thrust forward, making connections 
between the axle and the two friction wheels, and 
also between R, S, and Ri, so as to complete the cir­
cuit with the secondary battery P, which will be 
charged. In the figure the circuit is shown to be 
broken, so as to prevent the current from the battery 
from returning through the dynamo. The current 
from the battery is led to lights at the head and rear 
of the train, the current to the latter being broken by

19 th
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D, hollow saddles or head and foot pieces F G, pro 
vided with internal flanges D C, rivetted or bolted to 
said drums, and tubes E, expanded into said saddles 
or head and foot pieces, substantially as specified.
257,307- Mould for Casting Compound Ingots, 

Patrick J. Fitzsimons, Newark, N.J.—Filed Feb­
ruary Oth, 1882.

Claim.—In a mould for easting compound ingots, an 
adjustable cover or side-plate B, a central follower C,

l5 5Z507~|

I c

-B

O

formed upon said cover and adapted to fit accurately 
within the mould, and devices for securing the cover 
when adjusted, substantially as described.

257,424. Grain Drill, William W. Winegar, 
Chambersburg, III.—Filed January 28th, 1882.

Claim.—(1) In a grain drill, the combination, with 
the axle or shaft C, of the wheel D, having pins E, the 
pivotted lever F, having pawl F1, the holding-bar H,
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and the crank-bar I, substantially as herein shown 
and described, whereby the holding-bar will be 
operated to hold the trash until the drill-hoes have 
been drawn past it, as set forth. (2) In a grain drill, 
the combination, with the pivotted lever F that 
carries the holding-bar H, of the hook K, substantially 
as herein shown and described, whereby the said
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holding-bar can be supported above the ground and 
held stationary, as set forth. (3) In a grain drill, the 
combination with the holding-bar H, of the projecting 
pin L, substantially as herein shown and described 
whereby the said holding-bar can be raised by and 
with the drill-hoe and its drawbar, as set forth.

CONTENTS.
The Engineer, May 26th, 1882.

PAGE
Board of Trade Returns and Continuous

Brakes.................................
Electrical Accumulators 

Batteries. By Dr. O. J. Lodge 
Exhibition of Bicycles and Tricyles. (Ulus.) 374 
The Prince of Wales Dock, Swansea 
Legal Intelligence—

The United Telephone Company v. Harrison,
Cox-Walker, and Co....................................................

Bremme’s Valve Gear. (Illustrated.)...................
The Binary' Injector. (Illustrated.)...................
Pedal Action Water-closet. (Illustrated.) .. 378 
Ashton and Sperryn’s Water-cock. (Illustrated.) 378

.. 379

373
or Secondary'

373

. .. 374

375
378
378

Compound Yacht Engine. (Illustrated.) ..
Stud Fixer. (Illustrated.)...................................
Morris’ Indicator Diagram Calculator. (Ulus.) 379 
Ball Valve. (Illustrated.) .. ..
The Electric Lighting Committee
Railway Matters...................................
Notes and Memoranda ...................
Miscellanea...........................................
Leading Articles—

The Forth Bridge...........................
The Metropolitan Board .. ..
The Institution of Civil Engineers 
Extension of Crewe Works 
Port Adelaide and the Cost of Dredging .. 384 
Proposed State Purchase of Canals .. ..384

. ..385

379

379
380

... 381
381
381

383
383

. .. 384
384

The Irwell Vale Boiler Explosion
The Railway Half-year .................
Coke for Iron Smelting in Spain .
Employers’ Liability Act.................
The St. Gothard Railway.................
Scarcity of Ivory.................................

Literature
Tenders ..........................................................
Barker’s Marine Signalling Machine. (Illus­

trated.) ............................................................................
The Inductophone. (Illustrated.)...........................
Crane’s Register Stoy'E. (Illustrated.) .. .. 386
Iron Promenade Pier, Ramsgate. (Illustrated.) 3S6 
Letters to the Editor—

Foundations of Mechanics .. ...........................
The Great Bell of St. Paul’s .. ...................

The Iron, Coal, and 
Birmingham, Wolverhampton, and District .. 387

Notes from the North of England...................
Notes from Sheffield 
Notes from Lancashire ..
Notes from Scotland .. ..
Notes from Wales and Adjoining Counties .. 388
The Patent Journal....................................................
Abstracts of Patent Specifications. (Illus­

trated.) .............................................................................
Abstracts of American Patent Specifications.

(Illustrated.)..........................................................
Paragraphs—

A Great Tank ..................................................
American Society of Engineers .................
A Newly-arranged Level.................................
Photography..........................................................
Trial Trip of the Steamship Lady Longden 
Strains in Iron Walls.........................................

385
385
385

. .. 385
385
385
385

386
3S6

387
387

General Trades of

387
387

. .. 388
38S

389

392

374
378
3S0
380

.. 380
387

392
shall have free exit to the atmosphere before reaching 
the trap leading to the basin, and it consists in fitting 
■closets having a ventilating pipe opening into the soil 
pipe beneath the basin, with valves arranged so that 
when the soil pipe is open to allow the soil and liquid 
to flow away, the orifice in communication with the 
ventilating pipe is closed.
4555. Production and Application of Ozonised 

Oxygen, E. Hagen, Ealing.—18f/i October, 1881.— 
(A communication from L. Q. and A. Brin, Paris.) 
—{Void.) 2d.

Oxygen produced as described in patent No. 1416, 
a.d. 1880, is collected into gas-holders and passed 
through a coil arranged in a refrigerator, after which 
it proceeds to an ozonising apparatus containing a 
system of pipes wherein it is electrified by means of 
induction bobbins excited, for instance, by bichromate 
elements. The apparatus consists of a receiver filled 
with acidulated water, wherein are immersed a 
number of pairs of tubes between which the oxygen 
passes and closes the circuit. The ozonised oxygen 
is then introduced into a churn containing the 
material to be treated, and the whole rapidly revolved.
4561. Destroying the Putrescible Matter of 

Sewage, Separating the Solid Matter, and 
Obtaining Ammonia, J. B. Kinnear, Lincoln’s-inn. 
—19th October, 1881. id.

This consists in the application of heat to house or 
town sewage when mixed with lime or other alkaline 
matter, for the purpose of destroying the putrescible 
matter, separating the solid matter, and obtaining 
ammonia from the sewage.
4562. Sawing Bails, <fec., J. II. Kitson, Leeds— lOtli 

October, 1S81. id.
The object is to give facility for adjusting the posi­

tion of the rail or bar to be sawn. A pair of engines 
mounted on an upright frame drive a shaft over head, 
from which arms depend so as to be capable of being 
swung to or fro horizontally. The lower ends of the arms 
•carry the saw spindle driven by pulleys and belt from 
The top shaft. The top shaft also drives a counter­
shaft at the base, from whicli motion can be imparted 
in either direction as desired to rolls on which the 
rail rests.
4564. Sawing Machinery', H. J. Haddan, Westmin­

ster.—19th October, 1881.—{A communication from 
C. Milrer, Metz.)—{Not proceeded with.) 2d.

A frame supports a crank shaft with a fly-wheel at 
each end, one being heavier than the other, the shaft 
being actuated by a treadle, and a rod connects the 
shaft with the saw' frame reciprocating in guides. 
The movable frame works a set of bellows, a pipe from 
which terminates near the saw blade.
4565. Supplying Dwelling Houses, &c., wuth 

Water, IF. M. Farley and J. H. Bond, Torquay.— 
19th October, 1881.—{Got proceeded with.) 2d.

This relates to the mode of utilising the same pipe 
to draw off the water as is employed to supply it to 
the cistern, and it consists in the use of valves and a 
float which cut off the supply when the cistern is full, 
and when the pressure is turned off the pipe is again 
opened so as to allow the water to pass to the draw-off 
taps.
4568. Open Fire Grates, IF. A. Martin, Southwark. 

—19th October, 1S81.—{Not proceeded with.) 2d.
The objects are to effect the consumption of smoke, 

better combustion, and economy of fuel. A pair of 
plungers are fitted one on each side of the grate and 
form the sides of the part containing the fuel. These 
plungers are formed with a rack gearing with a toothed 
sector, by means of which they can be projected into 
the grate and compress the fuel, so that when with- 
•drawn, a space is left at the sides to receive fresh fuel. 
4567. Drilling Bocks, &c.,J. McCulloch and J. H. 

and J. M. Holman, Camborne.—19th October, 1881.
6 d.

The machine consists of three cylinders east in one 
so that they are parallel, and consisting of a large 
central cylinder and two small side cylinders, the 
former being that in which the pistons for operating 
the drill work, while the latter receive the screws and 
nuts for feeding forward the machine, and their outer 
surfaces serve as guides for the cradle.
4569. Filtering or Dry-ing Sugar, Yeast, &e., J. 

Roper, London.—19th October, 1881. Od.
This consists in an arrangement of valves connected 

to the fast and loose pulleys so that the machine may 
Be made to turn at intervals according to the thick­
ness of the cake required. A shallow box is held 
with its open side downwards, and a second box with 
its open side upwards is placed beneath the former 
and its edges pressed into contact with those of the 
top box by cranks. A filter cloth is inserted between 
the boxes, and the liquor to be filtered or dried is 
forced through an automatic valve into the top box and 
the liquid part passes through the filter to the bottom 
box. The valve is placed on the top box and is caused 
to revolve, allowing a certain quantity of liquor to pass 
through. The strap is automatically shifted from the 
loose to the fast pulley when a sufficient quantity of 
liquor has been dried.
4570. Hats, Helmets, &c., A. Wilkinson, Mctryle- 

bone.—19J/i October, 1881.—{Not proceeded with.) 2d.
A perforated sheet of copper is placed between the 

band which fits round the head and the body of the 
hat so as to ensure better ventilation. The sheet may 
be made partly of copper and partly of zinc, so as to 
set up a galvanic action when being worn.
-4572. Self-feeders and Guards for Threshing 

Machines, R. Moore and J. IF. Lee, Cambridge.— 
1.9th October, 1881. 6d.

A cast iron frame is placed on the top of the 
machine, and the back is covered with sheet iron, 
while at the bottom of the front side are bearings for 
a roller fitted with four T-iron beaters. Above the 
roller at the top of the frame are two crossbars fitted 
with tines which extend down to near the centre of 
the top part of the rollers, so as to divide the corn 
as it passes over the roller to the beaters of the 
machine. A feed board receives the corn before it 
passes to the roller, and rollers fitted to the board 
•carry the com forward. A guard board is con­
nected to the feed hoard by levers, and is jointed so as 
to close when any weight is brought on them, and so 
prevent anything passing into the feeder.
4574. Heating and Adjusting Metallic Tubes, 

Rings, <fec., S. Fox, Leeds.—19th October, 1SS1. 8d.
This relates to apparatus for heating tubes, &c , and 

adjusting them in various positions for welding, 
hammering, and forging, and it consists of a carriage 
mounted on rails, and on the upper part of -which a 
Beam or gantry is placed so as to be capable of swivel­
ling horizontally. At each end of the beam is 
furnace fitted with tuyeres, one furnace being 
inactive, while the other is in operation, and when 
one is worn it may be swung round and the other 
brought into use. The blast is supplied to the centre 
-of the beam by a flexible pipe. A second carriage 
running on the same rails carries the mechanism for 
receiving and manipulating the tube under operation. 
The invention also relates to apparatus for “ necking” 
or reducing and also enlarging the diameter of the 
•ends of tubes or rings.
4575. Testing the Strength of Boiler Tubes, &c., 

S. Fox, Leeds.—19th October, 1881. 6d.
A cylinder somewhat larger and much stronger than 

the tube to be tested, has metallic rings attached to its 
ends by bolts passing from end to end and through 
the rings, the junction being made water-tight, and 
the ends of the tube to be tested are inserted in the 
rings. A groove is formed in each end ring to receive 
a hydraulic packing leather, the end of the tube and 
the end rings performing the same functions as those 
of a hydraulic cylinder and ram. A pressure of water 
is then brought to bear ©n the tube.
4576. Improvements in Meters for Measuring 

Electric Currents, E. G. Brewer, London.—19th 
October, 1881.—{A communication from T. A. Edison, 
Menlo Park, U. S.) 6d.

This relates to a meter consisting of a cell, in which
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