
guished for their great lustre, with a hardness of 8j to 84, 
and bearing a close resemblance to each other, so that he 
gave them the names of Castor and Pollux. They were 
analysed by Dr. C. F. Plattner, and he made out Pollux to 
have the composition :—Silicic acid, 46'200; alumina, 
16 394 ; iron oxide, 0,862 ; potash, 16-506; soda, with a 
trace of lithia, 10-470 ; water, 2‘321 ; total, 92’753. 
The very considerable loss led Plattner to seek for other 
constituents which might occur in a silicate, but he failed 
to find any, and published the analysis as above—Poggen- 
dorff’s Annalen, 1846, lxix. 443. He showed by experi
ments that neither chlorine nor fluorine was contained in 
the mineral. In 1860, Bunsen and Kirchhoff, while work
ing with the spectroscope, came across some grey lines 
which did not correspond with those of any known ele
ment, and they found them due to the metal csesium. In 
1864 M. Pisani, of Paris, made a re-examination of the 
rare mineral Pollux, and found it to contain 34‘07 per cent, 
of csesium, with traces of potash. The specimen examined 
came from Elba, and was unquestionably the same mineral 
species. Here then we have an interesting example of an 
apparently incorrect analysis being set right by dint of 
subsequent discovery. The numbers found by Pisani 
were :—Silicic acid, 44-03 ; alumina, 15 97 ; iron oxide, 
0'68 ; lime, 0 68 ; csesia, with traces of potash, 34-07 ; soda, 
3'88 ; water, 2’40 ; total, 101 *71. When in Plattner’s 
analysis the potash and soda are reckoned as caesia, it too 
shows some excess, and this in the case of both the analyses 
would seem to indicate that a portion of the alkalies in 
the mineral were lithia and potash, although Pisani esta
blished the absence of anything more than traces of potash 
in the csesium salt obtained in his analysis.

of chemical papers published in other journals, the 
abstracts forming by far the greater portion of the volume. 
Attention may be directed to a notice in that journal 
of a paper by E. Eeichardt “ On the Differences observed 
in Unadulterated Milk,” taken from the Archiv der Phar- 
macie, and appearing in the form of an abstract. After 
remarking on the variations in respect to specific gravity 
noticed in the milk of cows of different races, the writer 
states that the specimen was “subjected to an accurate 
chemical investigation,” and gave the following results:—

Differences.

SOME CURIOSITIES OF CHEMICAL ANALYSIS.
From time to time some curious features present them

selves to the student of published analyses, and a few of the 
more extreme examples have been put together in the follow
ing article :—An interesting instance is afforded in one 
of the analyses of the mineral water of Buxton. In a 
paper containing a very complete report on the composi
tion of this water by J. C. Thresh, D.Sc., which has just 
been read before the Chemical Society, and has been 
printed in part in the journal of that Society, he says, 
in a description of the analyses which have been made 
from the earliest times, after treating of work done in 
1819: For thirty-three years the waters remained un
troubled by the chemist; but at the expiration of that 
period Buxton had begun to flourish, all the sciences were “ In practice,” he adds, “ this difference is of some im- 
advancing with unexampled rapidity, and it was thought portance.” What, however, is of more importance is that 
advisable that one of the greatest chemists of the day we are called upon to believe that all the numbers in the 
should submit its waters to a searching examination, using above columns which carried to two places of decimals, 
large quantities of it for this purpose. A full account of amount, when added together, so exactly to lOO'OO in each 
the result of the analysis, executed in 1852 by Professor— case, are the result of “accurate chemical investigation.” 
now Sir Lyon—Playfair at the School of Mines, London, Milk invariably contains inorganic substances in the form 
at the request of the Duke of Devonshire’s agent, will be of mineral salts, which yield an ash when milk is evapo- 
found in Dr. Kobertson’s “Guide to Buxton and the Peak rated to dryness and burnt, and which constitute about 
of Derbyshire.” The work bears every evidence of most 1 per cent, of the milk. These ingredients have been left 
conscientious care, but is chiefly remarkable on account of out of that consideration, which is manifestly indis- 
a most singular mistake made by him in calculating the pensable when presenting analytical results supposed to 
amount of nitrogen contained in the water. For the first accurately represent the total composition of a substance as 
time the gas evolved at the spring was quantitatively arrived at by analysis. Only those ingredients which have 
examined, proving to be nearly pure nitrogen. One hundred actually been quantitatively determined should be recorded 
volumes were found to contain as mean of two experiments: in a report of an analysis, and such centesimal numbers 
Carbonic acid gas, 1-167; nitrogen, 98 833. He tabulates only should be added together to form a total. The custom 
the results of his analysis of the water, but does not give of winding up the results of an analysis with a picturesque 
a similar tabulation of the gaseous ingredients; but he 100’00 may sometimes be carried too far. Take, for example, 
states that he found 3'47 cubic inches of carbonic acid gas, the following instance, which is to be met with in Nature. In 
and assumes the volume of nitrogen in the same quantity that journal appeared a sketch outline of a paper by Mr. T. 
of water—one gallon—to be 206in.:—Carbonic acid gas, Wills on the coal brought home by the late Arctic Expe- 
3-47; nitrogen, 206-0. While Pearson estimated the dition. About half a column is devoted to the physical 
gaseous constituents at one-fourteenth the volume of the characters of the specimens of coal found about two miles 
water, or about 19 cubic inches, and Scudamore and from Discovery Bay, the winter quarters of H.M.S. Dis- 
Garden at 8| cubic inches, three-fourths of which were covery, and appended to this is given the following as the 
nitrogen, Playfair assumes the presence of 209"47 cubic result of several analyses:— 
inches, of which 206 are nitrogen. The word “ assumes ” 
is written advisedly, for this analyst never attempted to 
estimate the nitrogen directly or by actual experiment, 
and never asserted positively that so much is present, 
but in an altogether erroneous manner calculates the quan
tity from his analysis of the evolved gas, and gives in his 
report as the reason “that there was no very accurate 
method for ascertaining the precise quantity of this gas in 
the water.” The grounds for this assumption, he wrote, 
were:—“Judging from analysis, fie., of the gas evolved 
from the spring, and the proportion of the gases, it is 
assumed that at the moment of issue the water is charged 
with 206 cubic inches of nitrogen and 15-66 cubic inches 
of carbonic acid. This assumption is founded upon the 
proportional relation of the two gases. The proportion 
of carbonic acid in the water being determined, and 
the proportion of carbonic acid to that of nitrogen con
tained in the water being U2 to 98"8, the amount of 
nitrogen contained in the water at the moment of issue 
may fairly be assumed to be 206 cubic inches per gallon.”

Unfortunately Sir Lyon Playfair was entirely in the 
wrong when he took for granted that the gases existed in 
solution in the same proportion as in the free evolved gas, 
for he entirely overlooked the well-known fact of the great 
difference in the solubility of the two gases. Carbonic acid 
gas dissolves under the normal pressure and temperature 
in about an equal volume of water, whilst nitrogen requires 
from 60 to 70 volumes for its solution. If, therefore, we 
take an excess of a mixture of these gases in any proportion, 
and treat it with water so as to cause absorption, it follows 
that the gas absorbed will be richer in the more soluble 
constituent than the portion remaining undissolved.
Moreover he must have been familiar with the law enun
ciated by Henry at the beginning of this century, and 
known as “ Dalton’s Law of Partial Pressures,” from which 
it was possible to calculate from the composition of the 
evolved gas that of the gas dissolved. When the propor
tion and quantity of carbonic acid and nitrogen in the 
Buxton thermal water are calculated for the result of 
Playfair’s analysis of the gas bubbling up at the spring, 
the results are very near the truth, as recently shown by 
Thresh in his new analysis.

While with truth remarking that the nitrogen could 
only be present in the water in solution, and not in combi
nation, and that there was not then known any “ very 
accurate method of ascertaining the precise quantity of the 
gas,” yet the utter impossibility of the water containing any 
such quantity of gas as he assumes never for a moment 
suggests itself to his mind. Otherwise he would have 
ascertained by some sufficiently approximate manner of 
direct experiment whether such really could be the case.
We feel that here we are in the presence of a psychological 
phenomenon, which we willingly leave to the students of 
that science to explain.

In 1860 Dr. Sheridan Muspratt, of Liverpool, published 
the result of an analysis of the water without giving any 
details or even mentioning by what process he determined 
the gases. He found in one gallon of normal water:—
Carbonic acid, 3'5 cubic inches ; nitrogen, 504-0 cubic 
inches. We need make no comment on this ; and in 1876 
Mr. O. Hehner, a London analyst, published the results of 
an elaborate analysis of the water carried out to five 
decimal places. With the aid of the spectroscop 
elements which other analysts fail to find, whih 
of elements were overlooked which can be detected by the 
use of that instrument. He found such an amount of 
nitric acid that it calls for confirmation ; and, finally, it is 
stated that a “ London physician and constant visitor to 
Buxton, contends that such an incomplete analysis, making 
no mention whatever of the gaseous constituents, was mis
leading and ought never to have seen the light.”

The “ Journal ” of the Chemical Society contains the 
papers which were read before the Society, and abstracts
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THE S.S. TARTAR
The Union Steamship Company has just added to its fleet a 

very fine vessel—the Tartar—which arrived in the Albert Dock, 
from Southampton and Glasgow, on Sunday. The Union Com
pany’s fleet plies between England and the Cape, and includes 
about sixteen ships, varying from 1550 tons and 1200-H.P. to the 
maximum of 4669 tons and 3700-H.P. The Tartar is a Cape 
mail steamer, 376"5ft. long, 47"2ft. beam, and 30'3ft. deep. Her 
gross tonnage is 4339, her registered tonnage 2754. She has a 
displacement of 8000 tons. She is divided into thirty water
tight compartments, and has a double bottom constructed on the 
cellular system; the outside plating has been doubled to insure 
greater strength amidship, and it may be said generally that she 
has been built to meet all the requirements of the Admiralty, 
and has been placed on their list of vessels available in time of 
war. The ordinary arrangements of passenger accommodation 
have been altered. The first-class state-rooms and saloons, pro
viding for 160 passengers, have been placed amidships, forward 
of the machinery space; the second-class cabins for 160 pas
sengers are in the after part, and there are berths and a cabin for 
100 third-class passengers forward. The first-class dining 
saloon on the upper deck is a sumptuously fitted-up, lofty, light, 
and well-ventilated apartment, 62ft. long, and above are a good 
music saloon and a ladies’ boudoir opening on the promenade 
deck, which is nearly 180ft. in length. Below this deck a clear 
space on either side of the great dining saloon forms a covered 
gangway. Marble baths, tesselated pavements, and ornamented 
tiles in the lavatories, pneumatic bells, wire wove mattresses in 
the berths, and special provisions for ventilation and sanitation 
are among the things supplied in this luxurious travelling hotel. 
Of eleven boats carried six are lifeboats. She indicates about 
3700-H.P.; and on her trial trip on the Clyde she made over 
14 knots, and on the run to Southampton over 15 knots. She 
has three masts and a single funnel, and was built by Messrs. 
Aitken and Mansel, and engined by Messrs. Thomson, of Glas
gow. She is, as we have said, thoroughly divided by water
tight compartments, reaching to the upper deck, and these cut 
up the saloon accommodation. The accommodation for second- 
class passengers is about as good as that usually provided for 
first-class passengers. The berths for the first-class passengers 
are really small, double-bedded rooms, with Turkey carpets on 
the floor, and have little in common v ith the ordinary state 
room. The third-class berths are admirable; in fact we have 
seldom, if ever, met with a ship in which the comforts of pas
sengers have been so fully studied.

The engines are of the usual compound type, the cylinders 
being 50in. and 90in. diameter, with a stroke of 5ft. The crank 
shaft is built up of Vicars’ cast steel. Steam is supplied by six 
boilers, each containing three furnaces—Fox’s patent—3ft. in 
diameter by 6ft. long on the bars. All the furnaces are fitted 
with Martin’s patent doors. The boilers are placed in the wings 
and fired athwartship. The pressure is 90 lb. The feed-water 
is heated to about 206 by Weir’s patent heater, the water being 
sprayed through live steam drawn from the intermediate receiver. 
It might be assumed that the steam could be used to more 
advantage in the large cylinder ; but it is said that the total gain 
is 8 per cent., but that of this 4 per cent, is lost by abstraction 
of steam from the low-pressure cylinder, leaving a net gain of 4 
per cent, saved in fuel, besides sparing the boilers the strains due 
to the pumping in of cold water, and diminishing the tendency 
to prime.

The ship is fitted throughout with hydraulic gear by Messrs. 
Brown Bros., Rosebank Engine Works, Glasgow. In the engine- 
room are a pair of automatic engines and an accumulator. Steam 
is supplied by a donkey boiler on the upper deck. The 
hydraulic pressure is 800 lb. on the square inch, and this is used 
to work Messrs. Brown’s patent capstans, windlass, and steering 
gear.
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“On comparing these figures with the result of the 

analyses of a mixture of thirteen different seams from 
English coal-fields, Mr. Wills found that the Arctic coal 
possesses very nearly the same composition.”

Mr. Wills was Demonstrator of Chemistry at the Royal 
Naval University, Greenwich, and Secretary for the 
Chemical Section of the Society of Arts. He died about 
four years ago. It is hard to conceive the state 
of the mind of the man who could have written down 
these numbers as the results of an analysis, let alone the 
result of several analyses. We doubtless are very dull, 
but we never, no never, attached such weight to a specific 
gravity; and that with this extraordinary addition the 
result should exactly come to 100 00 ! The whole thing 
will not bear looking into.

Some of the most astonishing papers of the kind to which 
we refer have been communicated by Lieut.-Col. Ross to the 
Royal Society in former years. About ten years ago there 
appeared one on pyrology, or fire analysis. In his experi
ments the author used the flame of a lamp containing 
cocoa-nut oil and an ordinary mouth blowpipe, or, as he 
terms them, a “ hydro-carbonous pyrocone,” produced 
by a “ pyrogene.” One or two of the reactions which he 
observed by submitting substances to the action of the 
“ reducing ” and “ peroxidating pyrocones ” will suffice to 
indicate the nature of his paper. Silica and alumina, 
which, by the way, he calls “ two omnipresent and almost 
universally combined earths,” become quite black and 
apparently decompose; the alumina “ appears to become 
partially fused,” while the silica presents a steel-black mass 
with shining metallic points in it. Sulphur, when the 
flame is regulated as he directs, also assumes a metallic 
appearance, and “ has no further tendency to burn,” but 
possesses the—as he rightly names it—“ remarkable pro
perty ” of giving in a bead of phosphoric acid reactions 
similar to those of copper, viz., green hot and blue-green 
cold, &c. He even detects nitrogen with the blowpipe. By 
repeatedly dipping a bead of phosphoric acid into con
centrated nitric acid or ammonia, and heating it as often in 
the “hydro-carbonous pyrocone” a metallic-looking film 
is formed, and the bead “ thus impregnated with 
nitrogen ” developes colour which serves to distinguish this 
element from alkalies, the “ volatisable oxides,” &c. Still 
more unaccountable, perhaps, than any of Lieut.-Col. 
Ross’s results is the fact of their having engaged the 
serious attention of the learned body in whose journal his 
paper appeared.

Another paper by him appeared the next year in the 
“ Proceedings” of the Royal Society on Jeypoorite. Twice in 
this paper he states that the mineral contains 82 per cent, 
of oxide of cobalt, and, curiously enough, he twice also tells 
us that it contains 82 per cent, of cobalt as metal. He 
describes the mineral as a “ sulph-antimonial Arsenide of 
Cobalt,” which signifies a compound of cobalt sulphide with 
sulphides of antimony and arsenic, although, according to 
his own analysis, Jeypoorite contains altogether over 
20 per cent, of oxygen. It will not a little astonish any 
mineralogist who may peruse this paper to find that these 
crystals described as “metallic” contain more than one- 
fifth their weight of oxygen.

The analysis to which we now have to direct attention 
is one that bears a curious contrast to the foregoiug. In 
1846 Professor Breithaupt described some new minerals, 
and amongst them two from the island of Elba, distin-

On Wednesday a large party visited the ship, by invitation 
of the chairman and directors. At the luncheon there were 
present Mr. Alfred Giles M.P., chairman, and Mr. H. W. 
Maynard, Mr. F. J. Mercer, Mr. J. Cardus, and Mr. W. J. 
Rohmer, of the board of directors of the company; Mr. 
Baughan, C.B., and Mr. Bather, of the Admiralty; Sir W. C. 
Sargeaunt, of the Crown Agents’ Office; Mr. Spencer Todd, 
C.M.G., Mr. F. S. Murray, Mr. Te. Water, Mr. W. M. Farmer, 
and Mr. Harvey; Sir Donald Currie, M.P., Mr. R. B. Mackie, 
M.P., Sir Robert Peel, Sir George Chambers, Colonel Martindale, 
C.B., Sir James Douglas, C.E., Mr. Messum (Comptroller of 
Packets), and Mr. Soper and Mr. Lee Wright, of the South 
African Association. The chairman, in responding to the toast 
of success to the Union Steamship Company, contrasted the 
state of things some twenty-six years ago, when they ran a vessel 
of about 540 tons, whose freight and passage money amounted 
to £250, with what was done in the present day. Twenty-five 
years ago people were not unwilling to pay fifty guineas to be 
taken out to the Cape in forty-two days; now they were taken 
in eighteen or nineteen days for thirty guineas, a distance of 
6000 miles, or at the rate of l^d. per mile. Formerly a mail 
steamer ran to the Cape once a month, now there was one a
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FIG. 6.
now turn the handle, and cause the wheels to revolve; the motion 
of the band is visible to all. The india-rubber is travelling faster 
on the tight side than on the loose side, nearly twice as fast; this 
must be so, for as there is less material on the tight side than on the 
loose, there would be a gradual accumulation of the india-rubber 
round the driven pulley, if they travelled at the same speed; 
since there is no accumulation, the tight side must travel the 
fastest. Now it may be shown mathematically that the difference 
in the speeds is proportional both to the actual speed and to the 
driving strain ; it is, therefore, a measure of the power or work 
being transmitted, and the difference in the distance travelled is a 
measure of the work done. I have here a working machine which 
shows directly on a dial the amount of work done; this I will show 
in action directly. Instead of india-rubber, elastic steel is used. 
Since the driving pulley has the velocity of the tight side, and the 
driven of the loose side of the belt, the difference in the number 
of their turns, if they are of equal size, will measure the work. 
This difference I measure by differential gearing which actuates a 
hand on a dial. I may turn the handle as fast I please; the index 
does not move, for no work is being done, 
and produce a great driving strain; again 
rest, for no work is being done. I now turn the handle quickly, 
and lightly touch the driven wheel with my finger. The resistance, 
small though it is, has to be overcome; a minute amount of work 
is being done, the index creeps round gently. I will now put more 
pressure on my finger, more work is being done, the index is 
moving faster; whether I increase the speed or the resistance the 
index turns faster ; its rate of motion measures the power, and the 
distance it has moved, or the number of turns, measures the work 
done. That this is so I will show by an experiment. I will wind 
up in front of a scale a 7 lb. weight; the hand has turned one- 
third round. I will now wind a 28 lb. weight up the same 
height; the hand has turned four-thirds of a turn. There are 
other points of a practical nature with regard to this invention 
which I cannot now describe.

There is one other class of instruments which I have developed of 
which time will let me say very little. The object of this class of 
instruments is to divide the speed with which two registrations are 
being effected, and continuously record the quotient. In the instru
ment on the table two iron cones are caused to rotate in time with 
the registrations ; a magnetised steel reel hangs on below. This 
reel turns about, and runs up or down the cones until it finds a 
place at which it can roll at ease. Its position at once indicates 
the ratio of the speeds which will be efficiency, horse-power per 
hour, or one thing in terms of another. Just as the integrators 
are derived from the steering of an ordinary bicycle, so this instru
ment is derived from the double steering of the “Otto” bicycle. 
Though I am afraid that I have not succeeded in the short time at 
my disposal in making clear all the points on which I have touched, 
yet I hope that I have done something to remove the very preva
lent opinion that meters for power and electricity do not exist.

I may hold the wheel, 
the index remains at

force to control the vibrations of a body, then twice the current 
produces four times the force, four times the force produces twice 
the rate; three times the current produces nine times the force, 
nine times the force produces three times the rate, and so on ; or 
the rate is directly proportional to the current strength. There is 
on the table a working meter made on this principle. I allow the 
current that passes through to pass also through a galvanometer of 
special construction, so that you can tell by the position of a spot 
of light on a scale the strength of the current. At the present 
time there is no current; the light is on the zero of the scale; the 
meter is at rest. I now allow a current to pass from a battery of 
the new Faure-Sellon-Volckmar cells which the Storage Company 
have kindly lent me for this occasion. The light moves through 
one division on the scale, and the meter has started. I 
will ask you to observe its rate of vibration. I will now double the
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current. This is indicated by the light moving to the end of the 
second division on the scale; the meter vibrates twice as fast. Now 
the current is three times as strong, now four times, and so

. You will observe that the position of the spot of light 
and the rate of vibration always correspond. Every vibration 
of the meter corresponds to a definite quantity of electricity, 
and causes a hand on a dial to move on one step, 
looking at the dial, we can see how many vibrations 
there have been, and therefore how much electricity has 
passed. Just as the vibrating sticks in the model in time 
come to rest, so the vibrating part of the meter would in time do 
the same, if it were not kept going by an impulse automatically 
given to it when required. Also, just as the vibrating sticks can be 
timed to one another by sliding weights along them, so the 
vibrating electric meters can be regulated to one another so that 
all shall indicate the same value for the same current, by changing 
the position or weight of the bobs attached to the vibrating arm. 
The other meter of this class, Dr. Hopkinson’s, depends on the fact 
that centrifugal force is proportional to the square of the angular 
velocity. He therefore allows a little motor to drive a shaft faster 
and faster, until centrifugal force overcomes electro-magnetic 
attraction, when the action of the motor ceases. The number of 
turns of the motor is a measure of the quantity of electricity that 
has passed.

I will now pass on to the measurement of power transmitted by 
belting. The transmission of power by a strap is familiar to every 
one in a treadle sewing machine or an ordinary lathe. The 
driving force depends on the difference in the tightness of the two 
sides of the belt, and the power transmitted is equal to this differ
ence multiplied by the speed; a power meter must, therefore, 
solve this problem—it must subtract the tightness of one side from 
the tightness of the other side, multiply the difference by the 
speed at every instant, and add all the products together, continu
ously representing the growing amount on a dial. I shall now 
show for the first time an instrument that I have devised, that 
will do all this in the simplest possible manner. I have here two 
wheels connected by a driving band of india-rubber, round which I 
have tied every few inches a piece of white silk ribbon. I shall 
turn one a little way, and hold the other. The driving force is 
indicated by a difference of stretching, the pieces of silk are much 
further apart on the tight side than they are on the loose. I shall
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move it will instantly do so. A table on rollers is inconvenient as 
an instrument, let us 
therefore roll it round 
into a roller, then on 
moving the wheel along 
it the roller will turn, 
and the amount by 
which it turns will cor
respond to the height 
of the second figure 
drawn by the cart in
tegrator. If, therefore, 
the Avheel is inclined 
by a magnet under the 
influence of an electric 
current, or by any oth er 
cause, the whole 
amount of which we wish to know, then the number of turns of 
the roller will tell us this amount; or to go back to our water 
analogy, if we had the weighted board to show current strength, 
and had not the paddle-wheel to show total quantity, we might use 
the board to incline a disc in contact with a roller, and then drag 
the roller steadily along by clockwork. The number of turns of 
the roller would give the quantity of water. Instruments that will 
thus add up continuously indications at a time, and so find amounts 
during a time, are called integrators. The most important appli
cation that I have made at present of the integrator described is 
what I have called an engine-power meter. The instrument is on 
the table, but as it is far too small to be seen at a distance, I have 

arranged a large model to illustrate its action. 
The object of this machine is to measure how 
much work an engine has done during any 
time, and show the result on a dial, so that a 
workman may read it off at once, without 
having to make any calculations.

Before I can explain how work is measured, 
perhaps I had better say a few words about 
the meaning of the word “work.” Work is 

MP done when pressure overcomes resistance, 
producing motion. Neither motion nor 

1 pressure alone is work. The two factors,
■MS? pressure and motion, must occur together.
ML The work done is found by multiplying the
Ipr3 pressure by the distance moved. In an
¥ engine, steam pushes the piston first one way

then the other, overcomes resistance, and 
does work. To find this we must multiply the pressure by the 
motion at every instant, and add all the products together. This 
is what the engine-power meter does, and it shows the continuously 
growing result on a dial. When the piston moves it drags the 
cylinder along; where the steam presses the wheel is inclined. 
Neither action alone causes the cylinder to turn, but when they 

together the cylinder turns, and the number of turns 
tered on a dial shows with mathematical accuracy how much work 
has been done.

In the steam engine work is done in an alternating manner, and 
it soliappensthat this alternating action exactly suits the integrator. 
Suppose, however, that the action, whatever it may be, which we 
wish to estimate is of a continuous kind, such, for instance, as the 
continuous passage of an electric current. Then, if by means of 
any device we can suitably incline the wheel, so long as we keep 
pushing the cylinder along, so long will its rotation measure and 
indicate the result; but there must come a time when the end 
of the cylinder is reached. If then we drag it back again, instead 
of going on adding up, it will begin to take off from the result, 
and the hands on the dial will go backwards, which is clearly 
wrong. So long as the current continues, so long must the 
hands on the dial turn in one direction. This effect is obtained 
in the instrument now on the table, the electric energy meter, in 
this way. Clockwork causes the cylinder to travel backwards and 
forwards by means of what is called a mangle motion, but instead 
of moving always in contact with one wheel, the cylinder goes 
forward in contact with one and back in contact with another 
on its opposite side. In this instrument the inclination of the 
wheels is effected by an arrangement of coils of wire, the main 
current passing through two fixed concentric solenoids, and a 
shunt current through a great length of fine wire on a movable 
solenoid, hanging in the space between the others. The movable 
portion has an equal number of turns in opposite directions, and 
is therefore unaffected by magnets held near it. The effect of this 
arrangement is that the energy of the current—that is, the quan
tity multiplied by the force driving it, or the electrical equivalent 
of mechanical power—is measured by the slope of the wheels, 
and the amount of work done by the current during any time, 
by the number of turns of the cylinder, Avhich is registered on a 
dial. Professors Ayrton and Perry have devised an instrument 
which is intended to show the same thing. They make use of 
a clock, and cause it to go too fast or too slow by the action of 
the main on the shunt current; the amount of wrongness of the 
clock, and not the time shown, is said to measure the work done 
by the current. This method of measuring the electricity by 
the work it has done is one which has been proposed to enable the 
electrical companies to make out their bills.

The other method is to measure the amount of electricity that 
has passed without regard to the work done. There are three lines 
on which inventors have worked for this purpose. The first, which 
has been used in every laboratory ever since electricity has been 
understood, is the chemical method. When electricity passes 
through a salt solution it carries metal with it, and deposits it on 
the plate by which the electricity leaves the liquid. The amount 
of metal deposited is a measure of the quantity of electricity. Mr. 
Sprague and Mr. Edison have adopted this method; but as it is 
impossible to allow the whole of a strong current to pass through a 
liquid, the current is divided; a small proportion only is allowed to 
pass through. Provided that the proportion does not vary, and 
that the metal never has any motions on its own account, the 
increase in the weight of one of the metal plates measures the 
quantity of electricity.

The next method depends on the use of some sort of integrating 
machine, and this being the most obvious method, has been 
attempted by a large number of inventors. Any machine of 
this kind is sure to go, and is sure to indicate something, 
which will be more nearly a measure of the electricity as the 
skill of the inventor is greater.

Meters for electricity of the third class are dynamical in their 
action, and I believe that Avhat I have called the vibrating meter 
was the first of its class, 
round iron makes it magnetic. The force which such a magnet 
exerts is greater when the current is greater, but it is not simply 
proportional. If the current is twice or three times as strong, 
the force is four times or nine times as great, or generally, the 
force is proportional to the square of the current. Again, when a 
body vibrates under the influence of a controlling force, as a pen
dulum under the influence of gravity, four times as much force is 
necessary to make it vibrate twice as fast, and nine times to make 
it vibrate three times as fast; or generally, the square of the 
number measures the force. I will illustrate this by a model. Here 
are tAvo sticks nicely balanced on points, and drawn into a middle 
position by jfieces of tape to which weights may be hung. They 
are identical in every respect. I will now hang a 1 lb. weight to 
each tape, and let the pieces of wood swing. They keep time 
together absolutely. I will now put 2 lb. on one tape. It is clear 
that the corresponding stick is going faster, but certainly not twice 
as fast. I will now hang on 41b. One stick is going at exactly 
twice the pace of the other. To make one go three times as fast it 
is obviously useless to put on 3 lb., for it takes four to make it go 
twice as fast. I will hang on 9 lb. One now goes exactly three 
times as fast as the other. I will now put 4 lb. on the first, and 
leave the 91b. on the second; the first goes twice while the second 
goes three times. If instead of a weight we use electro-magnetic

Aveek, and he looked forward to the time Avhen, as on the 
Atlantic, there should be one a day. As the company were 
returning to town in a special train, attached to one bringing 
up passengers who had just landed from the Potosi, an accident, 
happily not of a serious character, happened on the railway. 
Four or five carriages in the middle of the train left the metals 
at some points betAveen the Tidal Basin and Canning ToAvn. Two 
or three first-class carriages Avere somewhat damaged, but no 
passengers Avere injured.

' 'A. FIG.3
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ON METERS FOR POWER AND ELECTRICITY* i

uBy Mr. C. Vernon Bovs.
The subject of this evening’s discourse—“Meters for Power and 

Electricity ”—is unfortunately, from a lecturer’s point of view, one 
of extreme difficulty, for it is impossible to fully describe any single 
instrument of the class without diving into technical and mathe
matical niceties Avhich this audience might well consider more 
scientific than entertaining. If then, in my endeavour to explain 
these instruments and the purposes which they are intended to 
fulfil, in language as simple and as untechnical as possible, I am 
not as successful as you have a right to expect, I must ask you to 
lay some of the blame on my subject and not all on myself.

I shall at once explain what I mean by the term “ meter,” and I 
shall take the floAV of water in a trough as an illustration of my 
meaning. If we hang in a trough a weighted board, then, when 
the water flows past it, the board will be pushed back; when the 
current of water is strong, the board Avill be pushed back a long 
way; when the current is less it will not be pushed so far; when 
the water runs the other way the board will be pushed the other 
Avay. So by observing the position of the board, Ave can tell how 
strong the current of water is at any time. Now, suppose we wish 
to know, nothosv strong the current of Avater is at this time or at 
that, but how much water altogether has passed through the 
trough during any time, as, for instance, one hour. Then, if we 
have no better instrument than the weighted board, it will be 
necessary to observe its position continuously to keep an exact 
record of the corresponding rates at which the water is passing 
every minute, or better every second, and to add up all the values 
obtained. This would, of course, be a very troublesome process. 
There is another kind of instrument Avhich may be used to 
measure the flow of the Avater—a paddle-Avheel or screw. When 
the water is flowing rapidly the wheel will turn rapidly; when 
slowly, the wheel will turn slowly; and when the water flows the 
other way, the wheel will turn the other Avay, so that if we observe 
how fast the wheel is turning Ave can tell how fast the water is 
floAving. If, now, Ave wish to know how much water altogether 
has passed through the trough, the number of turns of the wheel, 
which may be shown by a counter, will at once tell us. There are, 
therefore, in the case of water, two kinds of instruments, one 
which measures at a time, and the other during a time. The term 
meter should be confined to instruments of the second class only. 
As Avith water so Avith electricity, there are two kinds of measuring 
instruments, one of which, the galvanometer, may be taken as a 
type, which shows by the position of a magnet how strong a current 
of electricity is at a time, and the other which shows how much 
electricity has passed during any time. Of the first, which are 
well understood, I shall say nothing; the second, the new electric 
meters and the corresponding meters for power, are what I have 
to speak of to-night. It is hardly necessary for me to mention the 
object of making electric meters. Every one who has had to pay 
his gas bill once a quarter probably quite appreciates what the 
electric meters are going to do, and why they are at the present 
time attracting so much attention. So soon as you have electricity 
laid on in your houses, as gas and water are laid on now, so soon 
will a meter of some sort be necessary, in order that the com
panies Avhich supply the electricity may be able to make out their 
quarterly bills, and refer complaining customers to the faithful 
indications of their extravagance in the mysterious cupboard in 
which the motor is placed. The urgent necessity for a good meter has 
called such a host of inventors into the field, that a complete 
account of their labours is more than any one could hope to give in an 
hour. Since I am one of this host, I hardly like to pick out those 
inventions which I consider of value. I cannot describe all, I can
not act as a judge and say these only are worthy of your attention, 
and I do not think I should be acting fairly if I were to describe 
my own instruments only and ignore those of everyone else. The 
only way I see out of the difficulty is to speak more particularly 
about my ownAvork in this direction, and to speak generally on the 
work of others.

I must now ask you to give your attention for a few minutes 
to a little abstract geometry. We may represent any changing

quantity, as, for in
stance, the strength of 
an electrical current, 
by a crooked line. For 
this purpose we must

----- draw a straight line to
represent time, and 
make the distance of 
each point of the 
crooked line above the 
straight line a measure 
of the strength of the 

current at the corresponding time. The size of the figure will then 
measure the quantity of electricity that has passed, for the stronger 
the current is the taller the figure will be, and the longer it lasts 
the longer the figure will be, either cause makes both the quan
tity of electricity and the size of the figure greater, and 
in the same proportion, so the one is a measure of the 
other. Now it is not an easy thing to measure the size of a 
figure, the distance round it tells nothing; there is, however, a 
geometrical method by which its size maybe found. Draw another 
line, with a great steepness where the figure is tall, and with a less 
steepness where the height is less, and with no steepness or hori
zontal where the figure has no height. If this is done accurately, 
the height to which the new line reaches will measure the size of 
the figure first drawn: for the taller the figure is, the steeper the 
hill will be: the longer the figure, the longer the hill; either cause 
makes both the size of the figure and the height of the hill greater, 
and in the same proportion ; so the one is a measure of the other, 
and so, moreover, is the height of the hill, which can be measured 
by scale, a measure of the quantity of electricity that has passed.

The first instrument that I made, which I have called a “ cart” 
integrator, is a machine which, if the lower figure is traced out, 
will describe the upper. I will trace a circle, the instrument folloAvs 
the curious bracket shaped line that I have already made sufficiently 
black to be seen at a distance, the height of 
the new line measures the size of the circle; 
the instrument has squared the circle. This 
machine is a thing of mainly theoretical 
interest; my only object in showing it is to 
explain the means by which I have developed 
a practical and automatic instrument, of 
which I shall speak presently. The guiding 
principle in the cart integrator is a little 
three-wheeled cart, whose front wheel is con
trolled by the machine. This, of course, is 
invisible at a distance, and therefore I have 
here a large front wheel alone. On moving 
this along the table, any twisting of its direc
tion instantly causes it to deviate from its 
straight path. Now suppose I do not let it 
deviate, but compel it to go straight, then at once a great strain is 
put upon the table which is urged the other way. If the table
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Killingworth Colliery and the Channel Tunnel unless the pits were 
twenty miles apart. In a mine where the shafts are, say, a mile 
apart, with twenty miles of passages, there are many leakages, 
some of which have only to travel one mile, and only a very small 
proportion of the total quantity travels the whole distance. Hence 
it is that the water gauge may be only 2in. or 3in., which is less 
than what I have heard any one say would be in the Channel 
Tunnel. The laws of resistances of speed in air currents are 
exactly the same as those which govern the speed of vessels. I 
venture to state that Mr. Palmer knows little about the theory or 
practice of ventilating coal mines, but I presume he knows some
thing of the laws which regulate the speed of steam vessels. He 
knows that he can make a vessel to run twenty miles an hour, 
but if he wanted to make one run sixty miles an hour he would 
require to make engines twenty-seven times more powerful—in 
short, that the hull could not contain the machinery necessary.

The same difficulty will exist in ventilating the tunnel, only it 
may be possible to use machinery heavy enough to do it. Perhaps 
I might illustrate this by the St. Gothard Tunnel, which is nine 
miles long, or, say, nearly one-half of the length of the Channel 
Tunnel. If the current of air is sufficient for ventilating the St. 
Gothard Tunnel, then the current in the Channel Tunnel will 
require to be nearly three times as fast, and, therefore, about 
twenty-seven times as much power will be required to ventilate 
it as well as the St. Gotbard Tunnel. I think sufficient attention 
has not been given to this most important matter.

Rutherglen, May 28th. ______
R. T. M.

TESTING AGRICULTURAL MACHINERY.
Sir,—I beg to thank you for sending your representative over 

here to test my new thrashing machine. If the trials of the 
Royal Society were conducted as they ought to be, there w ould 
have been no occasion for you to go to the expense you have done 
to test a machine which could have been tested in a showyard.

I fully concur with the opinion expressed in your leader of 
May 25th, that it is high time for the Society to adopt a more 
liberal policy, or else to think of starting one that will. Should 
you think fit, you are at liberty to publish this letter; it may per
haps tend to show that inventors will find out some way or another 
to get their inventions impartially tested in spite of difficulties.

Eckernforde,
June 4th, 1883.

A. W. Mantle.

CUTTING SPIRALS WITH A PLANING MACHINE.
Sir,—When I was a pupil at the Katesgrove Ironworks, Reading, 

than thirty years ago, I recollect the late Mr. Exall designedmore
an arrangement for accomplishing this object on corn mill rollers 
almost exactly similar to that lately illustrated by you; and if I 
am not mistaken, the same thing is in use at the Reading Ironworks

Wm. Brown.at the present time. 
Devizes, May 30th.

TRIPLE EXPANSION ENGINES.
Sir,—Having noticed in your last impression the letter relating to 

triple expansion engines, I would be much obliged if through your 
kindness I could know a few details of the boiler working at 150 lb., 
also weight and thickness of plates. A boiler of this kind 
is impossible to be constructed according to the Italian Govern
ment regulation.

Arona, June 4th.
A.

TENDERS.

THE WATER SUPPLY OF SMALL TOWNS.

No. VII.—BRADFORD WATERWORKS.
The question of obtaining a water supply to the town of 

Bradford, Wilts, has been under the consideration of the Com
missioners for some years, and ha3 been the subject of several 
Local Government Board inquiries held by Major Tulloch. The 
population to be provided for has been taken at 7 000. The works, 
which are just being completed, are illustrated partly by a page of 
engravings in our issue of the 25th ult., and further by 
engravings on page 434. The water for supplying the town is 
obtained by excavating a chamber (Fig. 17) in the water-bearing 
beds of the oolitic formation, and by driving adits to supplement 
the volume obtained in the course of this excavation. The 
walls and floor of this underground chamber are constructed 
with concrete, the proportions being 1 of Portland cement, 5 of 
broken stone, and 2 of sand. Where the concrete was exposed 
to the action of the incoming springs, a larger proportion of 
cement was used. The roof of the chamber is constructed of 
two rings of brickwork supported on brick piers, the whole 
covered in with concrete.

The water is pumped from this chamber through a 6in. rising 
main to a service reservoir at a distance of 1400 yards and a 
height of 300ft., which elevation commands the whole town. 
The engines are compound horizontal, having high-pressure 
cylinders 8in. diameter, low-pressure cylinders 13|in., and pumps, 
6in. diameter. The stroke is 20in. There are two Cornish 
boilers 16ft. long, 4ft. 6in. diameter.

In order to economise engine power, and to provide also for the 
stopping of the engine for repairs, each engine and boiler is 
capable of doing the whole of the pumping by working extra 
hours. The two engines together are able to pump the maximum 
amount of water required in the future when working, at the 
outside, ten hours per day. The engine and boiler-house, &c., 
are shown in Figs. 1 to 6. They are built of hammer-dressed 
rubble masonry, obtained from the excavation from the service 
reservoir, the quoins being of Westwood stone. The water after 
being raised by the engine to the reservoir—Figs. 7 to 12—can 
either be delivered on to the filter bed—Figs. 14, 15, and 16—or 
into the reservoir or past both filter bed and reservoir direct into 
the town by means of valves, shown in the valve chamber. The 
filter is composed of 3ft. 6in. of filtering material, varying from 
l^in. gravel at the bottom to fine sand at the top. The bed of 
the filter is made with open brickwork, and the water passes off 
through a 6in. open jointed pipe. The reservoir holds 300,000 
gallons, and is excavated in the oolite in a bed of very hard rock 
locally termed “ firestone.” The walls and floor are made of con
crete, consisting of 5 of broken stone, 2 of sand, and 1 of 
Portland cement, the whole being rendered with Jin of cement, 
and sand, 1 to 1, and floated with Jin. of neat cement.

The roof of the reservoir consists of a series of brick arches iu

accelerate its velocity. A good illustration of my meaning is the 
varying velocities of heavenly bodies that have an elliptical path. 
Their velocities vary as they approach or recede from the centre of 
attraction. And I have often thought that the planets must owe 
their enormous momentum to an accumulating central force that 
first drew their component particles from the vast limits of our 
solar system. But a mere simple illustration is the small eddying 
whirlpool caused by the flow of water through an orifice. It 
will revolve in any direction when once started.

Before closing I think I may add a few remarks for the benefit of 
those who intend to experiment with parachutes. If the para
chute is very concave the direct falling velocity might be calculated 
from formulae of wind pressure. But with a simple plane moving 
through the air the effect will be very different. The front of the 
plane would have its falling tendency resisted by inert air, whereas 
the back would only be supported by air that had acquired a down
ward motion. This may be seen at once by throwing a small fiat 
surface as nearly horizontal as possible. It will, instead of follow
ing the ordinary course of projectiles, show a tendency towards 
the opposite parabolic curve.

My object in writing is to encourage a controversy that must be 
welcome to all who are struggling to solve the problem of artificial 
flight. And if my views are not so clearly expressed as they 
might be, I hope your readers will be lenient—for I don’t profess to 
have a mathematical education; in fact, some of the terms I have 
used I have never even heard pronounced.

Natal, April 24th. ______
J. G. Houshold.

STEPHENSON’S LINK MOTION.
Sir,—In the number of the 25th of May of your paper, The 

Engineer, is printed a letter from Mr. Falkenburg on “ Stephen
son’s Link Motion,” in which he says that the first who wrote a 
theory about it is Mr. Phillips—myself—a French engineer, who 
made two capital mistakes, which were adopted straight away by 
several German authors, like Professor G. Zeuner, Gustav Schmidt, 
Emil Blaha, Otto Grove, J. Weisbach, and Alb. Fliegner. Having 
asserted this, Mr. Falkenburg discussed throughout the whole of 
his note Mr. Zeuner’s methods and proceedings. I hope you will do 
me the favour to insert in your paper this short answer as 
respects me.

My first work on the subject was printed in the Annales des 
Mines, tome iii., 1853. It contains a theorem, giving rigorously, at 
any instant, the instantaneous centre of rotation of the link. 
From this I concluded the comparative motions of the crank—in 
French, “ manivelle ”—and of the slide valve—in French, “ tiroir.” 
These last calculations are not complicated, and the results are 
nearly approximated. Several years afterwards, in 1863, I pub
lished another work on this same subject, in which, after having 
given my previous theorem on the instantaneous centre of rotation 
of the link, I pushed the calculations, giving the comparative 
motions of the crank and of the slide valve, to a higher degree of 
approximation than in my previous work, and I am conscious that 
the approximation is perfectly sufficient in all cases of usual prac
tice, as is shown by several examples inserted in this latter work, 
which is published and may be actually got at M. Gauthier- 
Villars, editeur, Quai des Augustins, 55, Paris.

The following examples, of which the whole calculations are 
contained in this work, show an accordance of the theory and 
practice, which would be impossible if any capital mistake had 
been made by me. Those examples apply to locomotives built by 
MM. Cail and Co. The conditions in which the distribution of 
steam took place were given to me by M. Cail’s engineers from the 
drawings used for the construction, and I proposed myself to calcu
late by my formula :—(1) r, the radius of excentricity; (2) 0, half 
of the angle of the two radii of excentricity; (3) e, the lap, what 
is called in France “le recouvrement exterieur du tiroir.”

First Example.—Engines for the Russian railways:—
Really. 

r — 0 075 m.
0 — 77 deg. 41 min. 
e = 00225 m.

Second Example.—Engines for the railroad of Madrid to Alicante 
and Sarragossa:—

By theory.
r = 0-073971 ................
0 = 79 deg. 13 min. 50 sec. 
e = 0 018793 m....................

By theory.
r = 0’075073 m....................
0 = 78 deg. 31 min. 50 sec. 
e = 0-022143 m....................

Really. 
r = 0’073 m.
0 = 78 deg. 57 min. 
e = 0-01875 m.

Third Example.—Engines for the Lyons Railroad
Really. 

r = 0-085 m.
0 = 77 deg. 42 min. 
e = 0-02575 m.

Ed. Phillips,
Member of the Academy of Sciences of the French Institute. 

27, Rue de Marignan, Paris, May 30th.

By theory.
r = 0'084639 m....................
0 — 77 deg. 55 min. 40 sec. 
e = 0-0257064 m..................

CUT RAILS.—GAS EXPLOSIONS.
Sir,—In The Engineer, April 27th, 1883, is an extract from 

a correspondent of the Railway Gazette, who says: “ To find how many 
cut rails to order, or how many will be required, on a given curve, so 
that the sleepers may remain parallel, and the joints opposite.” 
Now if we assume ir = 3’14159, his rule is quite correct, until we
come to where he says, “Make m = 1, and we have d = 29-58

360
— 0"986in.” Here there is certainly an error, as —= 0"821in.

360
(nearly gin.). But further on he says : “ For instance, if we have 
870ft. of 4 deg. curve, the central angle subtended by this curve is 
870 x 4 = 34 deg.” And further he says: “To correct this we 
shall require eleven rails 29ft. 9in. and one rail 29ft. lOp^in. long. ” 
He also says: “or one cut rail to one and a-half whole rail.” 
More correctly this would be 1 to 1J.

Would any of your readers be good enough to answer the follow
ing queries, as the statements given are not quite clear to me?

(a) From “870ft. of a 4 deg. curve,” how does he get “ 
central angle subtended by this curve is 870 x 4 = 34 deg.”?

(b) How does he first arrive at this, that “eleven rails 29ft. 9in. 
and one 29ft. 10r20in. will make up the inner curve with joints 
opposite and sleepers parallel ” ? I assume that he takes 30ft. 
his standard length of rail.

Secondly, I should also be glad to be informed what may be 
correctly assumed as the expansion of gas when exploded. Mr. J. 
D. Shakespear, in a letter to the Times, July 8th, 1880, says: “ At 
the moment of explosion gas expands about 500 times its volume, 
and generates at least 1500 deg. Fah.” The correctness of this, 
however, I have heard questioned.

With regard to the proportions of gas and air required to 
produce an explosive mixture, there appears to be some difference 
of opinion. At the inquiry into the explosion of gas at Tottenham- 
court-road, July, 1880, three witnesses assigned the proportions 
follows :—Mr. A. G. Hearsey: Gas, 1; air, 10. Professor Wm. 
Foster: Gas, 1; air, 8. Mr. A. G. Vernon Harcourt: Gas, 1; air, 
4 to 10. Mr. Shakespear says, “1 of gas and 8 to 10 of air.” While 
Colonel Majendie, in his report on the explosions at Glasgow, in 
January, 1883, says, “ 1 of gas and 5 to 8 of air.” He also states 
that “if there is more or less than those proportions, the explo
siveness diminishes.” Inquirer.

London, May 31st.
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THE VENTILATION OF THE CHANNEL TUNNEL.
Sir, Mr. C. Palmer, M.P., while being examined before the 

Channel Tunnel Committee, stated in reply to Lord Aberdare that 
there were twenty miles of passages in Killingworth Colliery, and 
that the ventilation was perfect. If the inference was that, 
therefore, the Channel Tunnel, which is also twenty miles long, 
could be as easily ventilated, there could be no greater fallacy. 
There can be no proper comparison between the workings of

THE ENGINEER

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

correspondents.]

June 8, 1883.

SIR EDWARD REED’S IRONCLAD SHIPS.
Sir,—I extremely regret the course you have pursued in publish

ing in your last number two very crude sketches purporting to 
represent my patented improvements in ironclad ships. It is true 
that you candidly admit that these sketches are of your own 
preparation, and “ elaborated out of your own internal conscious
ness,” but their association with my name and my patent is, never
theless, likely to do me serious injury; and I have, therefore, to 
ask you to make it known in some clear and unmistakeable manner 
that they were in no way submitted to me nor have received in 
any way my sanction. I do not doubt that they have been 
prepared and published in good faith, but they have been made 
in neglect of so many considerations that weigh seriously with me, 
and convey so false an impression of my designs ; moreover, the 
course which you have taken in the matter is so unusual and open 
to so much misconstruction, that I feel justified in separating 
myself altogether from them. At a future time I will send you 
drawings of my own, when you will see how unlike to your 
sketches are my designs. E. J. Reed.

Broad way-chambers, Westminster,
June 5th.

[We thought we had stated clearly enough that the sketches to 
which Sir Edward Reed alludes were deductions from the descrip
tion published in the Times and nothing more. That they agree 
with that description is, we think, clear. Sir Edward Reed does 
not dispute this. They were merely intended to illustrate 
extract from the Times, and they were never seen by Sir Edward 
Reed until they were published in our pages.—Ed. E.]

our

THE PROBLEM OF FLIGHT.
Sir,—Having read Mr. Lancaster’s remarks on the flight of birds,

I think I may give a few words of advice to those who intend to 
experiment with parachutes. I write from experience. A para
chute will sometimes come to the ground gently, sometimes with a 
bump; and if imperfectly constructed, will glide about in most 
inconceivable directions. Mr. Lancaster suggests that the experi
mentalist should start from a rope stretched between two posts 
100ft. high. A good idea; but I think the starting point should 
be over a good broad sheet of water, the experimentalist wearing a 
few bladders or a life-belt. Had I the funds I would continue my 
experiments, and choose to start from some such place as the 
Britannia Bridge, Menai Straits; and I feel convinced that a well- 
conducted series of experiments would be a great step towards the 
discovery of a means of flight, and little risk to life or limb.

My observations lead me to suppose that birds that beat the air 
propel themselves up an inclined plane by means of the elasticity 
of the extreme back ends and back edges of the feathers—in fact, 
an elastic vibrating propeller, the effect of which can be easily 
calculated. In horizontal flight a certain number of foot-pounds of 
muscular exertion is expended to drive the bird up an inclined 
plane, which is the hypothenuse of a right-angled triangle, the 
perpendicular of which is the distance the bird will descend by 
force of gravity. The base will be the resultant of muscular and 
gravitating powers. I do not give figures, as at present I could not 
state the value of the perpendicular; for the velocity of the bird 
will cause the plane of its wings to press on inert particles of air, 
and I have seen no formula for wind pressure under such circum
stances—and undoubtedly the value of the perpendicular is most 
important to the theory of flight.

With regard to sailing birds, I will take those first that frequent 
the mountain ranges, the steep cliffs, the coast line, or the crests 
of waves. They are known to move at various velocities against, 
but mostly at right angles to, strong winds, with no apparent 
muscular exertion. Having lived for some years on the sea coast 
I think I can give an explanation—from personal observation— 
which is simple, and will in no way clash with the known laws of 
mechanical forces. In such places the direction of the wind must 
be considered, for when moving air meets with any obstruction it 
is not stopped, but forces round or over it. Therefore, if the wind 
blows in shore, it must be thrown in an upward direction by the 
incline of the beach and other obstacles ; and a close observation 
will show that birds can soar at a much greater distance above high 
cliffs than they can above the top of a low line of beach or crest of 
wave. With the above explanation it is needless to demonstrate 
how the force of the wind could overcome the force of gravity, and 
vice versa. Thus far the theory of flight appears simple, and can 
be accounted for by known mechanical laws. The gravitation is 
overcome by an upward current of air or a muscular propelling 
force. But now I must take into consideration the wondrous 
movements of high soaring birds. I have daily opportunities of 
observing the almost incredible flight of vultures. They weigh 
from 16 lb. to 20 lb., and have less than 14 square feet of spread 
for support. I can confidently assert that I have repeatedly seen 
these birds start from the ground, and after a few seconds of 
muscular exertion, they then on rigid wings sail far up into the 
sky, beyond the power of the unaided vision to follow.

My usual mode of observation was when a dead animal attracted 
them to the foot of a high hill—1600ft.—to take a position on the 
top and get someone to shoot at them below. I had a good field 
glass to assist the vision. I have also when at an altitude of about 
10,000ft. observed them sailing far above in what must be very 
rarefied air. The direction of flight when soaring is constantly 
that of a circle, but when taking a direct course muscular effort is 
frequently observable. From my information I believe the flight of 
large soaring sea fowl to be constantly in curves. Therefore one 
may conjecture that their movement in curves is the secret of 
their overcoming the force of gravity without any apparent exertion. 
Now I will assume that, first, in circling flight the plane of the 
bird’s wings is on such an angle to the plane of its circular path 
that the centrifugal force developed shall drive the bird up the 
incline corresponding to the plane of its wings, and the result of 
the different forces acting on the bird are such that they will 
accelerate the velocity during the time that the circumference of 
its circular course is increasing. Then I will suppose the bird to 
change the plane of its wings to such an angle to its previous posi
tion that the force of gravity overpowers the centrifugal and draws 
the bird down an incline, thereby decreasing the diameter of the 
circle of its flight. And then also the different forces acting on the 
bird are such as to greatly accelerate the velocity during the time 
that the circle of its course is decreasing in diameter.

It appears at first sight a monstrous anomaly that both approach
ing and receding from the centre of a circular course should accele
rate motion. But I will endeavour to show that under the assumed 
positions of the bird, and consequent directions of central and 
gravitating forces, that the two ways of accelerating velocity 
possible, and in no way contrary to the properties of inertia. If a 
body is travelling along the circumference of a true circle with a 
given velocity, and is retained to its course by external limits, the 
direction of centrifugal force will be along a straight line from the 
centre ; and the counteracting external pressure will be at right 
angles to a tangent of its course. The straight line from the centre 
must also be at right angles to same tangent. Therefore the 
two forces are acting in opposite direction on the same right line, 
and being equal, they cannot affect the momentum of the body, 
which is tangential. But if the circumference of the retaining 
circle be gradually increased or decreased, it is, I think, evident 
that the two forces mentioned will not act in a right line, and the 
resultant of the two forces will be the amount of accelerating or 
retarding force upon the momentum of the body. When the circle 
is increasing the effect will be to accelerate, and when decreasing 
to retard velocity. But when a body travels round a centre, re
tained to its course by a central attractive force, the increase of 
the circumference of its course will retard, and the decrease will
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cement, asphalted over and covered with concrete and earth. 
The roof is carried on a series of brick piers in cement. All the 
Portland cement stood the test of 750 lb. on a section of 
2^ square inches after seven days’ immersion. Some fissures 
were met with in the rock, which were closed in with stones in 
cement before the concreting was done. The delivery of water 
from the pumping engines to the filter and reservoir will be cor • 
trolled by self-acting floats and cut-off valves. A 7in. service 
main conveys the water from the reservoir to the town, where it 
is distributed in the usual way through pipes varying from 7in. 
to Sin. The trenches for the pipes are in many parts excavated 
in the hard firestone already referred to as being met with in 
excavating for the reservoir, and powder had to be used in some 
of these trenches as well as in the reservoir. The cost of the 
water supply to the town will be about £10,500, of which the 
works herein described cost as follows :—Underground chamber, 
adits, and engine house, £2000; engines, boilers, pumps, &c, 
£1000; service reservoir and filter, £1700; pipes, valves, and 
hydrants, £3700; certain trial shafts, preliminary works, land- 
water rights, &c., cost £2000. The engines and machinery have 
been supplied by Messrs. Spencer and Gillett, of Melksham. The 
contractor for the rest of the works is Mr. Griffith Griffiths, of 
Gloucester. The engineer to the Commissioners is Mr. Henry 
Robinson, M. Inst. C.E., of Westminster.

NEW WATERWORKS, BRADFORD, WILTS.
MR. HENRY ROBINSON, M.I.C.E., WESTMINSTER, ENGINEER.
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reaches the exhaust port, when it is discharged into the atmo
sphere. The travel of the abutment is rapid, both at the top 
and bottom, but is almost nil from 45 deg. to 135 deg., when, at 
that angle, the shutting of the ports is as rapid as was the 
admission.

The radial slides D D are hollow, and are always open to the

bottom of the cylinder, which is divided by a partition into 
two parts. The slides D D, upon which the abutments r< >ck, aie 
held down by the distant pieces L L, and these are held down 
by the lever K, which rocks on the centres J. Now, as the 
pistons have equal diameters and excentricity, their velocities 
are similar, though the pistons are travelling one up and the

FIC

the exhaust port in the direction shown by the small arrow, steam through the openings N N. They are fitted with metallic 
Fig. 2 shows the piston at 90 deg., the steam ports being fully packing held forward by spiral springs, as shown in Fig. 11, and 
open. Fig. 3, the piston is at 180 deg., and the ports are closed, their faces are brought in contact with the inner faces of the 
the abutment turning away from exhaust, as shown again by the slide case by set screws, shown in 1 ig. 2. Fig. 4 shows a 
small arrow. From this point the steam expands till the piston longitudinal section, one piston being at the top, the other at the

A NOVEL and interesting piece of what might be aptly termed 
complicated engineering has recently heen completed on the New 
York, West Shore, and Buffalo Railway, at a place called Cozzen’s, 
in Orange County, N.Y. The complications arose from the neces
sity of building a bracket girder to support the track and also two 
bridges, one of long span. The road runs along the bank of the 
Hudson River at an elevation of only a few feet above the surface 
of the water, and hills of solid rock dip into the river, forming 
only an insignificant shore. Along the line tunnelling, excavating, 
filling, and bridging, have been resorted to in order to secure a firm 
bed. At Cozzen’s there is a little bay, or cove, about 120ft. wide 
and reaching inland about half as far. It was decided to bridge 
this bay, but at the side under consideration the rock did not form 
shore enough to allow the full width of the road, and it shelved 
too abruptly into the water to permit of building a support eithei 
by piling or masonry. The line of the road was such that exca 
vating in the side of the hill to the distance needed was out of the 
question. To overcome these difficulties, the bracket shown in the 
engraving was decided upon.

This consists of two rigidly connected plate girders placed 1ft. 
lOin. between centres, and having a length of 35ft. The web is 
£in. thick, stiffened with angle irons 5in. by 3^in. by |in. The 
ends of this twin girder rest on masonry, as illustrated. Not quite 
one-third of the girder projects over the water. The trusses for 
the long span bridge over the bay—span 134ft. 9in.—rest on this 
girder, one at each end, as indicated at A A'. The stringers C C C are 
supported on the brackets DDD, the sleepers being laid as shown. 
The cross section through X Y shows this arrangement, and also 
the supports for the plate girder comprising the short bridge, 
which is 89ft. l|in. long. There are two of these longitudinal 
girders placed about 8ft. apart, and upon which the outer track 
runs until it reaches land some 50ft. from the twin girders. The 
outer support of the twin girders is so located relative to the outer 
track that the moving load of a train on this track is just balanced 
over the edge of the masonry, and does not, therefore, affect the 
stability of the structure. In order, however, to guard against all 
contingencies, the girder is secured to the rock at regular intervals 
by bolts 9ft. long, shown at E E E. The cross section Y W shows 
the method of fastening these bolts to the girder. The bolts are 
held in the rock by splitting the lower ends and driving them upon 
feather wedges of steel, the spreading thus caused bearing firmly 
against the sides of the holes and preventing any liability of draw
ing. The holes were then carefully filled with Portland cement, 
and it may be stated in this connection that the spaces beneath the 
girders and also between them will be filled with concrete in order 
to exclude all water which might spray up from the river.

The rock has been cut away as shown at the right of the engrav
ing and a strut inserted. This is a square column—cross section 
S T—having interior dimensions of lGin. by 18in., and exterior of 
2ft. 5in. by 2ft. 7in., with plates lin. thick. The length is 5ft. 
9in, To make a perfect fit a slightly" tapering plate was driven in 
at the top, after which the bolts weie screwed up.—Railroad 
Gazette.

PINCHBECK’S EXPANSION AND EE VERSING 
ROTARY ENGINE.

The problem of constructing a really satisfactory rotary engine 
remains a difficult one, and though many attempts are made 
every year, few accomplish any real advance. Our attention has 
recently been called to a rotary engine patented by Mr. J. Pinch
beck, of Victoria-chambers, which has some novelties that may 
be described by reference to the accompanying drawings. We 
are informed that one engine of this kind has been constructed 
by Messrs. Waygood and Oo., of Newington Works, Great Dover- 
street, S.E., with cylinders 8in. diameter, and that at a velocity 
of 500 revolutions per minute the power taken on the dynamo
meter was 8 horses. It will be noticed that the angles made by 
any radius or any tangent of the pistons in their revolutions 
give a lateral motion to the rocking abutments, which is utilised 
for the purpose of admitting and cutting off steam in the 
cylinder, thus dispensing with the employment of a separate 
valve and excentric for that purpose. The abutments are held 
down on to the pistons by a mechanical connection between 
them, the ascent of one piston causing the descent of the abut
ment on to the descending piston, only sufficient pressure being 
applied to keep the surfaces in contact.

In. the engravings, Figs. 1, 2, 3, are sections of the cylinder, 
showing the piston in different positions. In Fig. 1 the ports are 
beginning to open, ancj the qbqtment yalve E is turning fawds
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BRACKET GIRDER ON THE NEW YORK AND BUFFALO RAILWAY.
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250ft., the third and fourth each 900ft. by 250ft. These four arms 

to be divided by three piers each 200ft. wide. The whole of 
the dock will be in Salford, and the four arms will point in the 
direction of Manchester and Salford. The quay space at Salford 
will amount to two miles seven furlongs, but that does not include 
the long quay from Barton to the termination of the ship canal, 
which is two miles six furlongs; so that we shall have a total length 
of quay space of five miles five furlongs. The ordinary height of 
water in the dock will be 8ft. above the canal at that point, and 
6ft. below the quay level; but that level can, if necessary, be raised 
by a conduit from the river above Throstle Nest weir.”

Witness pointed out the expected salutary effect of the canal on 
the present condition of the Irwell, and taking up another aspect 
of the case, said the canal would have direct communication with the 
canal system of Lancashire, Yorkshire, Cheshire, and Derbyshire. 
At Warrington, he added, a small dock is proposed, which will 
bring the canal near the Warrington and Stockport Railway, and 
unite that portion of the old river with the ship canal. The aque
duct of the Bridgewater Canal at Barton will be carried across the 
ship canal by means of a swing trough, to be worked by hydraulic 
power. The water in the trough will be enclosed by gates, and the 
distance between the water level of the canal and the under surface 
of the swing aqueduct will be 40ft. 6in., instead of about 30ft. at 
present. For a distance of 800ft. the aqueduct is now so narrow 
that only one barge can pass at a time, but we propose to double 
this width for a distance of 323ft., and by this arrangement the 
time taken by barges in crossing the aqueduct will be reduced. 
The Bridgewater trustees are not opposing this swing aqueduct, 
but they have asked for some protection clauses, and negotiations 

in progress. The front of the sloping sides of the canal will be 
faced with rock taken out of the estuary, and this will prevent 
abrasure of the banks. With regard to the railway question, thewit- 

explained that the gradient adopted was 1 in 114, which was not 
so sharp as some of the existing gradients on the same line, especially 
at Runcorn Bridge, and gave the following estimate of the cost of 
the railway deviations :—Deviation No. 1, £88,819 ; No. 2, £94,086; 
No. 3 (tunnel), £148,041 ; No. 4, £67,112; No. 5, £48,918 ; junc
tion railway, £10,374; and dock works at Warrington, £‘60,508.

altogether ten miles of railway, the cost of which he 
had put down at £454,652, or £45,000 per mile, which was ample. 
The day’s proceedings closed at this point, and the inquiry being 
resumed on Tuesday,

Mr. Leader Williams gave some further evidence, principally 
upon the nature of the river. He was then cross-examined by 
counsel for the several petitioners, but adhered stoutly to his pre
vious statements upon all points, and maintained the practicability, 
utility, and prospective profitableness of the canal.

Mr. Abernethy, C.E., consulting engineer to the scheme, was 
next examined, and entirely supported the views of Mr. Williams.

On Wednesday, Mr. Bateman, C.E., engineer to the Manchester 
Corporation, and Mr. Price Williams, C.E., were briefly examined 
in favour of the scheme; the latter mainly upon the deviations, 
which, he said, would have no prejudicial effect whatever upon the 
railways in the neighbourhood of the canal.

mittee at once intimated that they were not prepared to go 
through so formidable a list, and peremptorily required the counsel 
to make such selection as would enable them to close this part of 
the case by Thursday last. The learned gentlemen in charge of 
the case tried hard to resist this, but that was in vain, and so per
force they pushed through by last Friday evening, being allowed 
one day’s grace. All the witnesses were very emphatic upon the 
need for the canal, and several backed their opinion by 
promises to invest very large sums of money in the under
taking if the Bill was passed; but thus far the inquiry had 
not touched the actual canal scheme. The preliminary investiga
tion, it may be remembered, was upon the lower channel, in the 
estuary of the Mersey—which, however, the Committee had 
power at the outset to deal with—and following that came the 
general mercantile evidence, as already mentioned. There then 
remained only the engineering or technical part of the promoters’

This was opened on Monday, and was expected to close by 
the end of the week.

Mr. Leader Williams, C.E., the actual designer of the scheme 
before the Committee, was the first witness called on Monday, 

to describe the technical character of the project from Runcorn up 
to Manchester. In examination by Mr. Pember he briefly related 
the later history of the Mersey and Irwell navigation and the 
Bridgewater Canal, the substitution of steam for horse haulage, 
and the damage done by the frequent and serious floods on the 
river; and then stated that the length of the canal up to Throstle 
Nest — practically Manchester — would be twenty-one miles 
and five furlongs. From Runcorn to Walton, where the 
first locks would be placed, the length would be five 
miles; and that part of the canal would be tidal. Then there 
would be a length of ten miles, from Walton to Irlam ; then one of 
four miles to Barton locks, and finally a length of two miles to 

Bather less than one-fourth of the canal would 
be tidal, and three-fourths would be lock navigation. The water- 
level was to be maintained by locks at Walton, but during spring 
tides the gates and sluices would be opened, and the water thus 
flowing over, would give an additional depth of 2ft. or 2rfft. This 
system of locks, he explained, would be cheaper than a tidal canal 
all through, and would make the whole of the upper sixteen miles 
from Walton to Manchester an elongated dock. Moreover, the 
locks would maintain the water at one level, and that would be a 
great advantage in view of the establishment of shipbuilding yards 
along the banks. Upon the other details of the scheme Mr.
Williams said: The bottom width of the canal from Barton locks 
to Manchester—two miles—will be 170ft., with a width at the 
water level of 200ft. This will enable a vessel of 45ft.^beam to 
discharge on the Salford side, and two vessels—one of 45ft. beam 
and one of 40ft. beam—to pass her at the same time, a space 
of 20ft. being preserved between each of the three ships.
The next section running from Barton to Irlam will be 120ft. 
at the bottom, and 172ft. at the water level, which will give ample 
room for two vessels to pass at any point. The next length, from 
Walton to Irlam, will have a width of 120ft. at the bottom, and 
168ft. at the top, giving room for two vessels to pass ; and the next 
length, from Walton locks to the tidal portion of the canal, will be
120ft. wide at the bottom and 174ft. wide at the water level. The imrn..mlJrenmTi,in.
canal will then widen out for a quarter of a mile of 160ft. at the Steam Tug and Trawl Fishing Trade.—The prices of paddle 
bottom, and 214ft. at,the water level, until at the commencement aud screw tugboats have considerably advanced m second-hand 
of the canal in Runcorn the bottom width will be 200ft. and the iron paddle-boats to the extent of nearly 100 per cent. This 
top width 254ft., which will enable four vessels to pass. A number sudden enhancement of value is principally attributed to numerous 
of vessels might go down to wait for the tide, and this width would purchases made by parties engaged in trawl fishinD. Messrs. Sharp 
allow them to pass out of the canal readily, so that at the Man- Brothers of Sunderland, who have much to do with this class of 
Chester end, where ships will be delayed, there will be plenty of boat, state tha,t no fewer than 150 paddle tugs have been drafted 

for three vessels to pass ; in the middle, where it is merely a from their ordinary towing business and engaged in trawl fishing 
question of traffic, there will be ample room for two vessels ; and on the north-east coast of England, and m Scotch waters as far as 
at the end, where the estuary of the Mersey is entered, there will Inverness. If the furore foi trawl fishing should continue, it is 
be ample room for four vessels. At certain points there is a widen- possible that the price of such boats will rise still higher; ^d this 
mg out of the locks to enable vessels to turn or to enter the locks » very hkely, because of the successful operations and immense 
with greater ease. At Barton and Irlam he had provided a certain catches of fash the boats have been1 **^8fifhpj" 
length of quay space, because he believes that, owing to the proximity cularly from the result of the last deputation ofScotchline-fisher- 
of the railways, a coal trade is likely to beestablished at thosepoints. men to Mr. Chamberlain, who assured the deputation that the 
Comparing these dimensions with other canals, Mr. Williams men- prohibitory measures asked for in connection wit l trawl fishing, in 
tioned that the Suez Canal was only 72ft. wide at the bottom, with the majority of instances, could not be conceded, for various causes 
flat slopes, while only one vessel could pass at one time, except at an(t interests. W e cannot find, however, that fis is c leap r. 
certain passing stations. The Amsterdam Canal, too, was only A New Phenomenon in Acoustics. In Hibernia, a monthly 
89ft. wide. The depth of the Manchester Canal would be 26ft. Irish science and art publication, Mr. J. H. Pentland calls 
from Barton to Manchester, and from Barton locks to Irlam ; and attention to a phenomenon, the existence, of which has not been 
24ft. from Irlam to Walton and Runcorn at low water. During before recognised :—Some few months ago it occurred to Mr. T. H. 
spring tides the latter depth would be 26ft. 6in. The minimum Maxwell to introduce a tuning folk whilst sounding into a flame, 
depth at low water would be 24ft., but during high tide the maxi- The performance of the experiment is simple in the extreme. The 
mum depth might run to 50ft., but the banks would be 5ft. above properties required are a flame and a tuning fork. On introducing 
the highest tides. As against these depths the Amsterdam Canal the fork whilst sounding into the flame, the. sound of the fork will 
was 23ft. deep, and the Suez Canal nominally 26ft., but owing to the be observed to increase in intensity. It is well known that the 
sandy banks practically only 22ft. for safe navigation. With intensity of any sound depends on the density of the medium in 
regard to the locks the witness said we shall have three at Walton, which it is generated, not. on that in which it is heard. But as 
three at Irlam, and three at Barton. These are with a view to flame is a much rarer medium than the air we breathe, this, in 
economising water. First, we shall have one large ship lock the absence of other causes, should diminish the intensity. It is 
550ft. long and 60ft. wide. Then another, or intermediate equally well known that any want of uniformity in the density of 
ship lock, which will be the one mainly used, 300ft. long and 40ft. the medium between the sounding body and the ear diminishes the 
wide. Finally, there will be a barge lock, 100ft. long and 20ft. intensity of the sound; but as the introduction of the fork into 
wide. This arrangement would enable them, if necessary, to econo- the flame renders such medium anything but uniform, we should, 
mise water by putting barges through the barge lock instead of as before, look for a diminution of. intensity, whereas it is 
through the ship lock—witness here produced plans of the proposed palpably increased. The two diminutions, familiar to us from 
locks, and explained the same to the Committee. At Barton he the experiences of Mr.. Tyndal on the Mer de Glace and of M. 
proposes to have six sluices, each 20ft. wide, and at Irlam eight of Humboldt on the Orinoco, doubtless take place, and might 
same width. At Walton he has six similar sluices, and also—in possibly be observed did not some other cause, or causes produce an 
order to take the flood water down the old channel of the Mersey, opposite and more powerful effect. As a similar effect has been 
and to admit the tidal flow into the new ship cansl—six other observed with a variety of flames, it has been suggested that the 
sluices, that is to say, he has altogether at Walton twelve sluices, only body that could augment the intensity by resonance is the 
which provide him with two different ways of sluicing the water, flame itself and possibly its envelope. A sounding box usually 
He has an arrangement for keeping back at spring tides the consists of a uniform body of air inclosed by a solid envelope, 
additional flow of 2ft. until low water, and, if necessary, passing it both of which are thrown into vibration by the neighbourhood of 
down the part of the ship canal to Runcorn. He would have that a sounding body. In the present case the solid envelope is absent.; 
power in case he ever required to use it. the included gaseous body has not an uhiform density, and. it

Mr. Williams next explained that he proposed to work all the passes, more or less per saltum, into the gaseous, envelope, which 
lock apparatus and sluices by hydraulic machinery, and stated that itself passes gradually into the medium in which the sound is 
he should have a fall of 17ft. at Barton, 19ft. at Irlam, and heard. The flame may, however, be virtually considered as a 
23ft. 6in. at Walton, at low water. On an average he should lower tolerably uniform body of gas contained in an envelope of much 
the level of the water 10ft. throughout. The aggregate fall from greater density, and as such should possess all the characteristics
Runcorn to Manchester would be about 60ft., and in this amount of a sounding box. A very obvious experimentum crucis at once
of fall there was nothing exceptional. The Welland Canal in follows from the foregoing. A sounding box, in order to produce 
Canada had twenty-seven locks, and a total fall of 330ft. Dealing its greatest augmentation on a given sound, should bear a certain 
next with the question of water, he expressed himself satisfied proportion to the wave of the sound. Could one, therefore, 
that there would be considerably more water than would be obtain a flame whose length was one-quarter of the wave-length of 
required for the navigation contemplated; but even in the event of the fork, that flame should give the greatest effect for the particular 
excessive drought, the hydraulic engines would be able to pump up fork. In order to calculate the length of this flame we should 
an extra supply; and besides that, he had provided a conduit at obtain its average temperature by a suitable pyrometer, such as 
Irlam—which, however, he did not expect ever to use—to draw Becquerel’s or Siemens. The temperature.of the particular flame 
water from the Mersey above the locks. Moreover, he had being determined, the velocity of sound in that flame, and con- 
so provided that if he saw a very dry season coming on, sequently the wave-length required, would follow from Poisson’s 
he could, he showed, have in the upper portions of the and Biot’s formula;. The proper length of the flame, one-quarter 
river such a depth of bank that he could raise his pounds of the above wave-length, might be impossible to. obtain, even in 
another foot or two and so store water. Having given some figures coal gas, without a very unusual pressure ; but it might be con-
respecting the recent slight rainfall in Manchester and the district, fined within reasonable limits by the use of a fork of high pitch.
Mr. Williams said “ I assume that we shall save one-third of the Such a theory would at once decide for or against the theory of 
quantity of water by the system of letting one lock into the other, flame resonance. Konig’s manometric flames .have proved very 
I might have taken a much larger amount—for instance, when the efficient in exhibiting the nature of compound vibrations, and much 
small lock ascends to the large lock it would be one-half—but I for or against resonance might be learnt from the application 
have chosen to average the saving at one-third. That would reduce of the revolving mirror to the present phenomenon and a study of 
the large lock from 561,000 cubic feet of water to 374,000ft., the the serrated edge. There may be some reflection from the surfaces 
intermediate lock to 136,000ft., and the barge lock—though I should of the flame, but the transference of the fork from one side to the 
probably not deal with this one in the same way—to 22,767ft ; the other makes no perceptible difference; or the phenomenon may be 
foundation of the locks, sluices, and of nearly the entire length of in some way connected with the expansion of the fork. There 
the canal will be sandstone rock. The upper strata is alluvia are many flames besides gas flames, and. many sounding bodies 
deposit, clay, gravel, and sand—highly favourable material for besides tuning forks, so that the field is large. Oxyhydrogen 
dredging. The dock at Manchester will bo entered by two locks, one flame, owing to its extremely high temperature, might possibly 
of which will be 550ft. by 60ft., and the other 300ft. by 40ft. The afford the most valuable results. It is quite within the range of 
dock will be about 70 acres, and will occupy the entire site of the possibility that the sound may undergo changes in timbre and 
present Manchester racecourse. There are to be four arms to the pitch simultaneously with the change in intensity, and these 
dock—the first 1700ft. long and 250ft. wide, the second 1300ft. by again would require to be studied in “Konig’s Analyser.”

other down. As the abutments rock it will be readily under
stood that the distance from the top of the lever K to the face 
of the pistons will vary according to the sines of the angles they 
make—see Fig. 2. To compensate for this variation of length, 
the distance pieces L are caused to assume the same angle, and 
thus compensate for the various lengths caused by the rocking 
of the abutments, so that by screwing down the nuts on J, just 
sufficient pressure may be, it is expected, put on to keep the 
faces of the pistons and rocking abutment together, and to be 
steam-tight without undue friction. The cover I fits closely and 
is held down by a thumbscrew, that the working parts may be 
protected from dust. In order to keep the faces lubricated, two 
oil cups are fixed on the cover, which drop on the lever ends 
down the distance pieces L and L, and finally into the well 
top of the slides. These have oil holes pierced in their four 
sides, as shown in Figs. 2, 3, 4, and 5. In Fig. 5 we have a sec
tion of the slides D with steam ports, and Fig. 6 shows the top 
of the rocking abutment, also with the steam ports.

This description relates to an engine running one way only, 
but for a reversing engine a modification of the slides is 
required. Fig. 7 shows a^alan of the slides having a division in 
their centre, with two sets of passages, and Fig. 8 the abutment, 
also with division and two sets of ports; but the outlet into the 
cylinder differs, Fig. 9 showing it on one side and Fig. 10 on the 
reverse side of piston. By admitting steam into the passage p 
the engine will turn in one direction, and by turning steam into 
pl the opposite direction. The exhaust pipes for such an 
arrangement are duplicated. Where the pistons touch the inside 
of the cylinder they do so on a curved surface about Mn. wide, 
and which corresponds to the inner curve of the cylinder; as 
these wear they are brought up by means of set screws acting 
on the square shaft, which carries the pistons, a certain amount 
of play being allowed between the shaft and pistons to allow of 
adjustment. The ends of the pistons are fitted with packing 
rings M slightly bevel on their external edge, and excentric 
with the covers, in order that they may sweep over the entire 
surface, and not cut channels in them, as they would were they 
concentric. Several advantages are claimed for this design, 
amongst which are simple construction, noiseless action at high 
velocities, the few wearing parts—and these become tighter from 
wear—and small friction.
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COLONEL MAJENDIE’S REPORT ON THE GLAS
GOW EXPLOSIONS OF JANUARY, 1883.

Three explosions occurred in Glasgow on the night of 
Saturday, January 20th, and the early morning of Sunday, 
January 21st. On investigation Colonel Majendie reported as 
follows. He is certain that all three “were effected by the 
agency of a nitro compound, and that they were wilfully effected 
by some evil-disposed person or persons,” the discovery of whom 
is a matter for the police. The first explosion occurred at 10.10 
p.m. on Saturday night, January 20th, at the Tradeston Gas 
Works. It appeared to be well established by the evidence of 
results of the explosion that a charge of some very violent
explosive had been fired, probably of the mtro-compound class, 
which had been detonated in the space between a pillar and the 
plates of a gas-holder. The theory of the effects being produced 
by an explosion of gas and air in any accidental way is carefully 
considered by Colonel Majendie in his report, and dismissed as 
out of the question. The second explosion took place on the 
Possil-road Canal Bridge about 12.30 a.m. on Sunday, January 
21st, rather more than two hours after the first one. This was 
intended to be very mischievous, but practically missed fire, 
leaving of course a good deal of material for the examination of 
Dr. Dupre on behalf of the Government, in the shape of a tin 
box containing woody material and nitro-glycerine, being an 
explosive termed “lignum dynamite” of an unlawful character, 
which must have been specially or illegally made or imported. It 
maybe noted that the same explosive was employed in the attempt 
at the Times office on March 15th last, and it was also found in two 
infernal machines seized at Liverpool. The compound had in 
this instance been badly made and acted very imperfectly. The 
box was left near the middle of the bridge, and was noticed by a 
soldier named Adam Barr and a party of men and women with 
him. He lifted the box and carried it a few paces. He opened 
it and touched what appeared to him to be brown sand inside it, 
when it began, as he stated, to fizz, and shortly exploded, but in 
a very imperfect way, knocking him down and injuring five of 
the party more or less. Without question the intention was to 
destroy the bridge and allow the canal water to escape into the 
streets below. The debris of an apparatus for firing the charge 
by means of sulphuric acid, chlorate of potash, and sugar was 
also found; another in a more complete state being found at 
Liverpool. The third explosion occurred at 1.15 a.m. on Sunday, 
January 21st, in a shed in the yard of the Caledonian Railway 
Company, near Bobbies Loan. The shed was completely 
destroyed by the explosion of a nitro compound apparently con
tained in a tinned iron box, and probably prepared and employed 
in the same way as in the other cases above mentioned. Colonel 
Majendie’s report of course deals only with the establishment of 
the evidence as to the nature of the explosions. The element 
which concerns the public is the question which is left, as he 
says, for the police to follow up. There could hardly be found 
more distinct proof that a plot to employ portable mines of the 
most violent character had been long working. The plan must 
have been long matured. We naturally ask with what object ? 
Either the conspirators were frustrated in their original aim, 
which it is impossible to divine, and in disappointed rage em
ployed their miues for objects comparatively beside their purpose, 
or else their intention from the beginning was to make war in an 
indiscriminate way upon society, destroying life and property in 
as reckless and indiscriminate way as any heathen fanatic “ run
ning a muck,” but with much less excuse and in a more despic
able way. The fanatic is an honest man who pays for his 
enthusiasm by the certain sacrifice of his life. The creature who 
crept through the neighbourhood of Glasgow on the Sunday 
morning of January 21st had probably chosen the time when the 
Sabbath-keeping northeners were likely to be asleep, to lay his 
traps to destroy the lives of poor people who must have been 
unknown to him, as well as the public property, which he 
attacked, and to escape perhaps with little risk to himself. We 
trust that the police will take precautions to prevent this being 
the case in any future attempt.

room

THE MANCHESTER SHIP CANAL BILL.
The Select Committee of the House of Commons appointed to 

consider this Bill under the chairmanship of Sir Joseph Bailey, 
have been steadily pursuing their inquiry since the Whitsuntide 
recess, until they have at last reached their eighteenth sitting. 
Since we last noticed the investigation up to the close of last 
week, the evidence has consisted almost entirely of testimony by 
local authorities, merchants, manufacturers, and traders as to the 
great necessity in the interests of commerce of the projected canal. 
Ten days ago the promoters presented a list of 136 witnesses whom 
fjiey wished to call upon this aspect of the case, but the Com-
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The steamship Adelaide, now finishing at Messrs. D. and W. 
Henderson and Co.’s yard, Partick, near Glasgow, is to be lighted 
throughout, by the Edison Company, on the incandescent system.

An electric railway is being constructed connecting Frankfort- 
on-the-Main with Offenbach, a distance of about eight miles. The 
dynamo machines are to be driven by steam engines stationed at a 
village about half way between the two towns.

The authorities of Sir Josiah Mason’s College, Birmingham, 
propose to give a series of lectures in aid of mining science during 
the coming session, and the South Staffordshire mining engineers 
have appointed their council to consult with the authorities upon 
the matter.

To increase the proportion of nitrogen which is given off as 
ammonia during the destructive distillation of shales for the 
manufacture of oils, Mr. D. Urquhart mixes with the shale, before 
introducing it into retorts, an alkali or alkaline earth, and thuB 
facilitates the combination of the hydrogen with the nitrogen.

In reporting upon an accident which occurred on the 3rd April, 
at Northampton station on the Midland Kailway, Major Marindin 
shows how serious may be the results of the failure of leaking-off 
brakes and the employment of brakes which require the use of two 
ejectors.

Op the 14,680 miles of railroad, exclusive of local roads, in France 
in 1881, 12,738 miles were owned by the six great companies, the 
cost of which was about £378,000,000, towards which the Govern
ment had contributed £62,000,000, besides advances of about 
£24,000,000 for interest, which it had guaranteed.

The Great Northern Kailway Company has just given out a good 
order for wheels and axles, which has been divided between the 
Leeds Wheel and Axle Company and Messrs. Craven Brothers, 
Darnell. The latter firm have also got a considerable contract for 
wheels and axles from the North British Kailway Company.

The opinion of the Wolverhampton Chamber of Commerce 
having been sought by Sir Edward Watkin on the Channel tunnel, 
the Council have replied that they do not doubt that the commer
cial value of the proposal would be great, but that they cannot 
rid themselves of the knowledge that the commercial interest 
forms only a small part of the question, and that their feeling 
the whole is adverse from the undertaking.

The rolling stock of the principal French lines is as follows:— 
Nord, 1138 locomotives, 2021 passenger cars, and 33,971 goods 
wagons; (East) Est, 922 locomotives, 2359 passenger cars, and 
22,401 goods wagons; (West) Ouest, 1045 locomotives, 2881 pas
senger cars, and 17,465 goods wagons; Orleans, 970 locomotives, 
2100 passenger cars, and 20,433 goods wagons ; P. L. M., 1960 
locomotives, 3489 passenger cars, and 62,200 goods wagons.

The Carlisle Journal states that the London and North-Western 
Kailway Company is taking preliminary steps for the construction 
of a branch railway from the main line to Ulleswater Lake. The 
route projected is from Yanwath, about two miles south of Penrith, 
on the Lancaster and Carlisle Railway, to Pooley-bridge, at the 
north end of Ulleswater, a distance of about four miles along the 
vale of Eamont. At present the communication between Penrith 
and the Ulleswater steamers is by coaches. The branch would be 
mainly intended for passenger traffic, but it will also accommodate 
the lead mines at the head of Ulleswater, the produce of which is 
now carted thirteen miles to a railway.

The question of using two engines on express trains was discussed 
at a recent meeting of the Railway Association at Berlin, when 
Herr Illing reported that in his district—Berlin to Lehrte—th 
of two engines on express trains was of frequent occurrence, although 
the general principle was recognised of only making the trains so 
heavy that they could be propelled at normal speed in ordinary 
weather by one of the locomotives at the disposal of the company. 
The requirements of traffic cause frequent deviations from this 
principle, but Herr Illing maintained that the use of two engines 
diminishes the injurious effects of accidents and abreviates the 
period of traffic disturbance in such cases.

A patent was taken out last July for a process of preparing a 
material having the pretty little compound name, orthonitrometa- 
methylbenzaldehyde from metainetliylbenzaldehyde. Tolly alde
hyde, obtained from metaxylene, yields on nitration the orthonitro 
product. This, when dissolved in acetone and treated with weak 
soda ley, gives methylated indigo blue, which differs, the 
“Journal” of Chemical Industry says, from natural indigo by 
its solubility in alcohol.

It is said that Herr Fahdt, of Dresden, uses metallic wires heated 
to redness by electricity, for cutting glass. When the circuit is 
closed the wire communicates its heat to the glass, which cracks 
under the influence of a sudden cooling by contact with a moist 
body. The advantage, however, does not appear, for to remove 
the inequalities of the section it has to be exposed to a flame, and 
the object is then placed in an oven, in order to prevent the parts 
which have been heated by the flame from cooling suddenly.

By a consideration of Helmholtz’s hypothesis, that the differ
ence of potential between two conductors which are in contact 
implies the presence of a double electric layer, situated at the 
surface of contact, Mr. G. Lippmann says in the Comptes Ilendus 
that the hypothesis leads to a parabolic relation of the second 
degree between the capillary tension and the difference of 
potential, and admits of quantitative experiments, from which 
he infers ihab the mean value of a molecular interval is xTnnitarnr 
of a milin etr \ This value is £ as great as that which was found 
by Sir William Thompson by an entirely different method.

M. C. Pascher finds, the Chronique Industrielle says, that the 
only substance which is really efficacious for rendering cements 
unalterable by the air is a cold solution of one part of sulphate of 
iron in three parts of water. The cement articles are left in the 
solution for twenty-four hours ; at the end of this time they take 
a greenish-black tint, due to the hydrated protoxide of iron. The 
absorbed solution is decomposed in the interior of the cement; the 
weight of the cement is increased 10 per cent.; all the pores of the 
mass are thus stopped by the hydrate, and as this combination is 
not attacked by the air, the cement itself becomes unalterable.

Messrs. John Brown and Co., Limited, Atlas Steel and Iron 
have obtained the order for the armour—Works, Sheffield,

1000 tons “ Ellis ” compound plates—for the new Brazilian war
ship now being built by Samuda Brothers, London. She is a sister 
ship to the Kiachuelo, recently built by the same firm.

During the past twelve months there has been an increase in the 
ranks of the Institute of Civil Engineers of 1 honorary member, 
51 members, 172 associate members, and 40 students, with a 
decrease of 10 associates, making an aggregate gain of 254, and 
bringing up the total to 4400 of all classes, or an addition in the 
year at the rate of more than 6 per cent.

We understand that the committee of the Gloucester County 
Asylum have decided to light a portion of their new buildings with 
electric light, and have entrusted the contract to Messrs. Wood- 
house and Rawson, of Queen Yictoria-street, London. Otto gas 
engines with Dowson’s patent gas, Sellon-Volckmar batteries, and 
Woodhouse and Rawson’s incandescent lamps are to be used.

The Earl of Shaftesbury has consented to preside over a public 
meeting at Willis’s Rooms, London, on Thursday, July 12th, the 
object of which is to make a national effort to save the lives of our 
fishermen and sailors by providing more efficient refuge harbours 
for safety in time of storm and danger. The subject gains especial 
interest now that our fishermen are placed so prominently before 
the world by the International Fisheries Exhibition.

The South Staffordshire Electric Lighting Company, of Bir
mingham, has obtained a provisonal order from the Board of Trade 
to supply electricity in Wolverhampton. The capital of the com
pany is £20,000. The order requires them to set aside £15,000 for 
the undertaking; one half of that sum to be deposited as security. 
A portion of the town has been divided into two areas, upon which 
operations may begin so soon as the company wish, after they have 
given five weeks’ notice to the corporation.

The French scientific commission, appointed to visit the Isthmus 
of Krau, have reported that the work of piercing it, so as to con
nect the Chinese Sea with the Gulf of Bengal, would be easy, as 
the soil is not hard ; and there would be only 50 kilometres— 
thirty-one miles—to cut through, while 61 kilometres—38 miles— 
of river can be turned to account. Besides, the line passes through 
a forest, which, in addition to supplying timber for the works, 
would yield a good return on account of sales.

The annual meeting of the Society of Chemical industry takes 
place on the 11th, 12th, and 13th July. Visits will be made to the 
works of Messrs. Doulton and Company’s art pottery, South 
Metropolitan Gas Works, the Electrolytic Company, the Vacuum 
Ice Company, Messrs. Duncan’s sugar refinery, Messrs. Ohlendorf’s 
Guano and Chemical Manure Works, Messrs. Knight and Son’s 
Soap Works, the Lager Beer Brewery and Ice Factory, Woolwich 
Arsenal—inspection of factories and workshops.

Messrs. Powell, Rigby, and Co., New York, have taken out 
a patent for the production of iron water pipes which will not 
easily burst with hard frost. These pipes have an elliptical instead 
of the usual circular cross-section. The area of an ellipse is less 
than that of a circle of equal circumference. When water freezes 
in an elliptically-shaped tube it tends to make it more circular, and 
hence does not burst. If the tubes be examined every two or three 
years safety may be insured, for if they have become circular in 
section they can be knocked back again to their original shape.

The steamship Clan Macarthur, which has been built for Messrs. 
Cayzer, Irvine, and Co.’s Clan line by Messrs. Scott and Co., of 
Greenock, started from the Clyde on Saturday, the 2nd instant, for 
a preliminary cruise with a large party on board. The vessel has 
been lit throughout with incandescent lamps by the Glasgow 
branch of the Edison Electric Light Company. We understand 
that the owners have been so pleased with the complete success of 
the lighting that they have placed the lighting of another steamer, 
the Clan Macintosh, with the Edison Company, without inviting 
tenders from other firms.

on

On the production of organic acids by electrolysis MM. Bartoli 
and Papasogli have published some curious experiments. They 
employed as electrodes, in a water voltameter, carbons of coke or 
of wood purified by chlorine, and noticed that the carbons were 
attacked, so that the liquid became black; with 1200 Daniells 
acting for a month without interruption, the liquid acquires an 
acid reaction and yields the compounds of the benzo-carbonic 
series, mellitic acid, with its derivatives, and a black substance 
composed of carbon, hydrogen, and oxygen, slightly soluble in 
water and insoluble in alcohol and chloroform. The same results 
were obtained in various acid or alkaline solutions. If graphite is 
employed the liquid does not become coloured.

A description of the hektograph or gelatine pad now so exten
sively used for re-producing copies of letters is given by the Glass- 
ware Reporter as follows :—“ An old French method of printing and 
transferring was to cast a sheet of glue, |in. thick, diluted, while 
warm, to such a consistence that when cool it was perfectly flexible 
and pliable as leather. The impression was first taken from the 
copper plate upon this sheet of glue, and then transferred to the 
article requiring decorating. The glue could be applied to the 
ware two or three times before it became necessary to take a fresh 
impression from the plate. Black printing, in the Staffordshire 
potteries, was at one time done by a similar process, the gelatine 
bats being cast on dish bottoms, and then cut to the size required 

But this printing from hats has now fallen into

e use

On the 1st inst., at 7.30 p.m., the new quick railway service 
between Paris and Constantinople, vid Vienna and Giurgevo, came 
into operation. For the present it will be a bi-weekly service both 
ways, leaving Paris at half-past 7 p.m. on Tuesdays and Fridays ; 
and the train will consist of three saloon carriages, fitted with 
forty-two beds, a refreshment saloon, and a sufficient number of 
luggage vans, in which the luggage will be so arranged that it can 
be examined in the vans by the Customs officers at the frontier 
stations, thus avoiding the delay and annoyance unavoidable when 
the luggage has to be removed from the train. There will be no 
change of carriages between Paris and Giurgevo, and it is expected 
that the entire journey between Paris and Constantinople will be 
completed in about seventy-five hours.

for the patte 
disuse.”

rns.
The French Government owns 2316 miles of railroad, including a 

large number of short lines in various parts of the country ; but 
there are 1260 miles in lines which form something like a single 
system. These are chiefly roads which the companies that under
took them were unable to complete, because they did not seem 
likely to be profitable. Some of these lines the Government lease 
to the great companies, some to companies organised especially to

As a whole, they are very

Some varieties of South American wood have been described by 
M. Thanneur which seem likely to become valuable for engineering 
purposes. The yandubay is exceedingly hard and very durable. 
The couroupay is also very hard and very rich in tannin. It bears 
some resemblance to the quebracho, which is perhaps the most 
interesting of all and the most used. It is very abundant in Brazil 
and La Plata. Its diameter varies within the same limits as that of 
the oak, but the trunk is shorter. It is used for railway sleepers, 
telegraphic poles, piles, &c. It is very durable, especially when 
well seasoned. Its specific gravity is from 1'203 to 1333. Its 
colour is reddish, like mahogany, but it becomes darker in time. 
On account of its hardness it is difficult to work, and it cannot be 
readily cut with an axe, but it has been introduced into France on 
account of its richness in tannin.

work them, and some it works itself, ao a «ucj o*,vct_y
unprofitable, the working expenses being 96 per cent, of their 
gross earnings. On many lines the expenses are more than the 
gross earnings—30 per cent, more on one line, and 17 per cent, 
more on others. Including interest, this system has cost 
£1,600,000 more than it has brought in during three years.

The construction of a big bridge is now likely across the 
Misssouri, and the construction of the Burlington and South- 
Western branch of the Chicago, Burlington, and Quincy Railway 
into Kansas city will, it is expected, now be pushed forward 
rapidly. The Chicago Times states that an unusually favourable 
charter for a bridge across the Missouri river at that point was 
procured at the last session of Congress. The Council Bluffs and 
the Rock Island roads will in all probability also use the new 
bridge as a means of entrance to Kansas city. The immediate 
result will be to bring the Chillicotlie and Kansas city road, which, 
it is openly stated, is an extension of the Burlington and South- 
Western, into Kansas eity, giving the Burlington a new line between 
Kansas city and Chicago. It is also intimated that the bridge 
will furnish an entrance into Kansas city for any new roads which 
may desire it in future.

Major Marindin, on behalf of the Board of Trade, has held an 
inquiry in the Council Chambers, Edinburgh, regarding an appli
cation which had been made by the Electric Brush Light Company 
of Scotland for a provisional order for a specified area in Edin
burgh. He said that the inquiry was held exactly under the same 
conditions as those with regard to applications of gas and water 
companies. It was the first inquiry under the Electric Lighting 
Act. It embraced the questions of capital, area, and the ability 
of this company to carry out the works which they proposed to 
construct. Several witnesses having been examined, Major 
Marindin stated his intention of reporting against the preamble of 
the Bill, on the ground that the company had failed to make out 
their case.

In a recent Chronique Industrielle an account is given of the 
examination of a large cylinder in a Woolf engine employed in the 
mines of Sarrebruck. On opening the cylinder there was found 
upon the piston a brown, wax-like mass, weighing more than 
150 kilogrammes. It contained 60 per cent, oxide of iron, 26'77 
per cent, of organic matters soluble in alcohol, 5'7 per cent, of 
insoluble organic matter, the residue being composed of water with 
a little silicic acid. The cylinder had been in use for about a year, 
during which time 192 kilogrammes of suet had been employed for 
lubrication. The decomposition of the suet by steam into glycerine 
and fatty acids led to the formation of a soap of protoxide of iron. 
The oxidation of the iron, which is limited chiefly to the interior 
surface of the cylinder, gradually produces an* enlargement of the 
diameter. The evil may be obviated by using as a lubricant 
mineral oil of good quality, which boils only at a very high tem
perature.

The Scientific American gives some facts relating to the manu
facture of fiddle strings, and says: “ The name ‘ catgut,’ as applied 
to the animal fibre stiings, is altogether a misnomer. The cat is in 
no wise responsible for the string, and, much as the fact is to be 
deplored, the manufacturers of such strings refuse to utilise cats 
for the supply of their material. That disposes of the last excuse 
for the existence of the cat. Catgut is of no use to anybody but 
the cat; hence no consideration of damage to valuable raw material 
need hereafter stay the hand that hurls the avenging bootjack at 
the nocturnal serenader on the back fence. Violin strings, and all 
sorts that come under the general head of ‘ gut,’ are made from the 
entrails of lambs and cattle, from the delicate threads used for 
sewing racket ball covers up to the half inch thick round belts. 
After the lamb is seven months old its entrails are no longer fit for 
making strings fur violins; consequently this branch of the manu
facture can only be carried on a few months in each year. The 
only man who now carries it on in America says that he cannot, 
without tariff protection, compete with the cheap labour of Ger
many and France, and he is going to give it up.”

At the meeting of the American Society of Civil Engineers in 
New York, May 16th, Mr. F. J. Cisneros, who recently visited the 
Isthmus of Panama, presented an informal statement of the pro
gress of the work on the Panama Ship Canal. He stated that the 
purchase of the Panama Railroad by the Canal Company seemed 
to promise most excellent results. In reference to the canal, he 
said that the line had been completely staked, cross sections taken, 
and the location made and stakes set for definite work for a large 
portion of the line. The line is entirely cleared and grubbed from 
Kilometre 40 to the mouth of the Rio Grande, and is rapidly 
advancing to other points. The valley of the Chagres has been 
surveyed, and it has been found that the high water lines above 
the high dam will cover an area of about 6750 acres, and that the 
volume of water stored will be about 1,000,000,000 cubic metres. 
Actual work upon the canal has been commenced at six points. 
The contractors, Messrs. Slaven and Co., for dredging the canal 
from Colon, have their first “ Hercules” dredge in p ace, and will 
commence work directly. The Canal Company has been working 
with two French machines, at the rate of 1000 cubic metres per 
day for each machine. The Franeo-American Trading Company 
has contracted for the excavation of about 10 kilometres of the 
canal beyond the Bay of Panama. Its machines are being built 
at Lockport, N.Y. There are now about 6500 men on the work, 
chiefly Jamaicans, Carthagenians, and a few Martiniqueans,

According to experiments made upon the Hanover, Cologne, and 
Minden Railway, fir sleepers injected with chloride of zinc required 
a renewal of 21 per cent, in eleven years; birch sleepers injected 
with creosote required a renewal of 46 percent, at the end of twenty- 
two years ; oak sleepers injected with chloride of zinc required a 
renewal of about 21 per cent, at the end of seventeen years; while 
the same kind of sleepers in their natural state required a renewal 
of at least 49 per cent, at the end of a like period. The conditions 
in each of these cases were very favourable for obtaining trustworthy 
proofs. The subsoil of the line was good; the non-renewed sleepers 
showed, when cut, that they were in a sufficiently good state of 
preservation. Upon another line where the oak sleepers were not 
injected, it was necessary to renew them in the proportion of 74 
per cent. a,t the end of twelve years ; these same sleepers injected 
with chloride of zinc required a renewal of only 3'29 per cent, at 
the end of seven years ; whilst those injected with creosote required 
a renewal of only 0’09 per cent, at the end of six years.

Alloys of metals are often difficult to make and very small 
quantities greatly affect alloys. The presence of sxihst; °f a pound 
of antimony in a pound of melted lead increases the rapidity with 
which the lead oxidises and burns. Lead which contains more than 
iTirnr °f weight of copper is unfit for the manufacture of white 
lead. Her Techniker says gold with an alloy of of lead is 
extremely brittle. Copper with £ per cent, of iron has only 40 per 
cent, of the electric conductivity of pure copper. Nickel was 
regarded as a metal which could be neither rolled, hammered, nor 
welded, until it was found that the addition of of magnesium, 
or of T7jVo °f phosphorus, makes it malleable. Some varieties of 
cast steel are exceedingly brittle, but the addition of ^ of 1 per 
cent, of magnesium makes them malleable. At the Paris Exposition 
of 1878 a great difference was found in the toughness of sheets 
which were made of Swedish puddled iron. The only difference 
which chemical analysis showed was that the good plates contained 

<hnr> ancl tlie bad tdMtsu' of phosphorus.
At a recent meeting of the Paris Academy of Sciences M. Loewy 

explained his new method for determining at any moment the 
relative position of the instrumental equator in relation to the real 
equator. This method is analogous to that already given for right 
ascensions, being founded on the observation of the stars near the 
pole, and on the variations in the relations of the co-ordinates due 
to the deflection of the instrument. M. Leowy demonstrates 
mathematically that his plan combines all the theoretical and 
practical conditions required for the complete solution of the pro
blem. It is based on the theorem here demonstrated that when 
the track described by a star in apparent distance from the pole 
coincides with its distance in relation to the instrumental plane, 
the angle may be exactly determined which is formed by the ter
restrial axis with the line of the instrumental poles, by means of 
the variation observed between the apparent polar distance and 
the distance in relation to the instrumental plane. The method is 
independent of any possible variations in the state of the instru
ment during a period of twelve hours, and it excludes the cause of 
systematic error due to refraction. It is, moreover, capable of 
extreme accuracy, which, by multiplying the points, maybe carried 
as far as is desirable.

A report by Colonel Yolland has been issued on the circum
stances connected with a collision that occurred on 17th February, 
at London Bridge station, between a London, Brighton, and South 
Coast Railway Company’s down passenger train, and a Midland 
Railway Company’s goods engine. The conclusion shows that it 
was a “miscellaneous ” accident, Colonel Yolland saying : “Three 
causes have combined to permit this collision to occur, viz.: (1) A 
faulty construction of the South-Eastern Company’s goods yard at 
London Bridge low level station in the absence of catch points, &c., 
to prevent an engine from running out on to the down main pas
senger line when the signals are against it. (2) The absence of a 
proper look-out on the part of the driver of the London and 
Brighton Company’s train as he was passing under the girder 
bridge signals, when there would have been ample distance for a 
train, fitted throughout with the Westingbouse continuous brakes, 
to have been pulled up before it reached the Midland engine. The 
driver does not appear to have been on the look-out until his engine 
was close to the Midland engine. (3) The misconduct of the engine 
driver of the Midland engine in having passed out on to the main 
down line, apparently passing the disc signal at ‘danger,’ which 
should not have been passed at ‘ danger,’ and further running on 
until foul of the main down line when there was a signal off over 
the A.B. box, 100 yards in front of him, for a train to come out 
from the Brighton station, ”
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may be pointed out that such an engine as that of which 
we speak could not develope an indicated horse-power for 
less than 4 lb. of coal per hour, because the steam could 
not be used expansively. Consequently the engine must 
burn coal at the rate of 6000 lb. per hour, or at the rate of 
120 lb. per mile. We never heard of a consumption like 
this being reached in the United States. One-half as much 
is regarded even there as too great; one-third more than 
suffices an English express locomotive, with fifteen or six
teen coaches.

The truth is that “Yankee” has made statements which 
are simply untrue. We are charitable enough to believe 
that they have been made in ignorance. Indeed, ignorance 
of facts appears almost in every line of his letter. By the 
irony of fate a letter signed “ Yeritas ” appears on the same 
page, giving a statement of the performance of an engine 
on the Kentucky Central Railway. It will be seen that 
in this engine English practice has been followed with the 
most satisfactory results. “ The engine was built at the 
Baldwin Works, has 17 by 24 cylinders, a brick arch in 
fire-box, and a straight stack with 4f nozzle. During the 
month of February she ran 4000 miles between Covington 
and Lexington—the distance between the two places 
being 100 miles—and consumed 117,000 lb. of coal, or an 
average of 29'25 lb. per mile run. The number of cars 
hauled each trip ranged from four to six ; twenty-four 
mail train trips were made with thirty-four regular stops 
each, and sixteen fast line trips with six regular stops each, 
making a total of 912 stops, or an average of nearly twenty- 
three stops per trip.” Here we find that the trains con
sisted of from four to six cars. This gives a different 
idea of American railway traffic from that conveyed by 
“ Yankee.” We may, for the benefit of our American 
readers explain that the English passenger coach usually 
has five compartments, each seating ten second or third- 
class, and in some cases six, in others eight, first-class pas
sengers. Consequently each coach will hold, not only from 
24 to 32 passengers, but from 30 to 50. The dead weight 
of each coach may be taken at about 10 tons; on some lines it 
is more, in others a little less; and Mr. Webb’s engine, to 
which “ Yankee” refers, hauls twenty such coaches. There 
are besides bogie carriages in use on the Great Western, 
Midland, and some other lines, each of which is 
equal to about two ordinary coaches. We have no 
reason to doubt that “Yankee” is, in the main, cor
rect about the weight of the American car. Sleeping 
cars have been built which weighed over 65 tons; and it 
will be seen that the dead or non-paying load is much 
greater than is the case with English rolling stock. It is 
possible that the great distances which have to be travelled 
in the United States render palace cars and their congeners 
a necessity; but they have never quite met the taste of the 
British public; and the American ordinary cars, after being 
tried for a short time on the Midland Railway, were dis
carded. No doubt the principle of the survival of the 
fittest has a great deal to do with the type of railway 
vehicle used in any country, and the influence of distance 
must not be forgotten. What will answer well for 
short runs of an hour or two will not answer, perhaps, for 
trips of several days’ duration ; and we are quite content 
to admit that Americans have got the right type of rail
way vehicles for their country; but we ask to be permitted 
to maintain that we have got in this country what suits us 
best. We may not know what is good for us, but it will 
require a great deal of argument to prove that Americans 
are wiser in this respect than we are.

We cannot conclude without making one more extract 
from “Yankee’s” letter :—“ The Engineer asks, in sum
ming up, ‘ Have British traffic managers anything to learn 
from their American brethren ?’ and answers, ‘ On the 
whole, very little.’ Considering the comparative territorial 
dimensions of the English and American systems, the 
answer is very pertinent. One of our western farmers, if 
he had a genius that way, could operate the English system 
in his back yard and still have a little room left for new 
construction ; but the traffic managers of our great con
tinental lines would hardly go to the said back yard for 
instruction.” “ Yankee ” has evidently much still to 
learn, but he must take his first lessons in the United 
States. If he could only manage to “interview” any traffic 
manager of a great American line, he would learn perhaps 
a great deal. He would see for himself at all events that 
such men possess a modesty which he lacks, possibly does 
not even understand. Failing the necessary opportunity 
for interviewing, we would recommend him to consult the 
back volumes of the National Car Builder, and the Ameri- 

Railroad Gazette, and the transactions of the Master 
Mechanics’ Institution. We venture to think that he will 
rise from the perusal of these volumes with the conviction 
that perhaps he was just a little too hasty when he under
took to criticise The Engineer.

AMALGAMATION OF THE LONDON WITH THE CHARTERED 
GAS COMPANY.

An Order in Council has just been issued, giving effect 
to a scheme whereby the London Gas Company will 
become, on the 1st July, part and parcel of the Gaslight 
and Coke Company, otherwise known as the Chartered. 
This makes the seventh company which has been amalga
mated with the Chartered since 1868. At the close of 1869 
the share and loan capital of the Chartered was a little over 
.£1,300,000; it now becomes £10,356,391, with power to 
rise to £11,878,610. The absorption of the London reduces 
the number of gas companies in the metropolis to three, 
the other two being the South Metropolitan and the Com
mercial. At the close of last year the capital of the former 
was £2,092,221, and of the latter £745,845, making 
together £2,838,066. The immense preponderance of the 
Chartered is thus apparent, affording a striking contrast to 
the position of that company in 1869, when it possessed 
only one-sixth the entire gas capital of the metropolis. 
It now takes considerably more than two-thirds.

The acquisition by the Chartered of the district of the 
London Company is fraught with some remarkable results, 
arising mainly out of the fact that it carries the jurisdic
tion of the Chartered Company across the Thames. It 
was originally thought that the amalgamation of the Jion-

the National Car Builder holds itself responsible for the 
opinions of its correspondents; but we think we may 
venture to say that it does not altogether dissent from the 
views expressed by a gentleman signing himself “ Yankee,” 
a letter from whom appears in the May number of our 
contemporary. “ Yankee ” is a little angry with us, 
because we ventured some time since to make certain 
statements concerning the railway traffic of the United 
States, and to these statements he takes exception. It 
appears, however, that he is speaking of what may be 
termed the metropolitan traffic of his country, while we 
referred to the country traffic—which is a very different 
thing; so that we might have passed over all that he has 
said in silence, but for the circumstance that the National 
Car Builder has endorsed his views by not dissenting from 
them, and because, in the second place, “ Yankee ” makes 
such remarkable assertions regarding the work done by 
American passenger engines that we cannot let them pass 
unquestioned. “ The Engineer,” says “ Yankee,” “ re
iterates the old, threadbare assertion that American 
locomotives are much less economical in the consumption 
of coal than English engines. What comparison is there, 
I would ask, between the miniature carriages of an English 
train and the dining, sleeping, and drawing-room cars that 
compose the trains on our roads? An English passenger 
coach weighs from seven to ten tons, and carries from 
twenty-four to thirty-two passengers; and about fifteen of 
these coaches make a train. An American coach weighs 
from twenty-five to thirty tons—a sleeper about forty— 
and carries from sixty to seventy passengers. From eight 
to ten of these coaches, exclusive of baggage, express, and 
mail cars, make an average train on our leading through 
lines, and the aggregate weight is three or four times as 
much as that of an English train. What headway would 
an English passenger locomotive, restricted to its regular 
home rations of coal, make with one of these trains? To 
borrow a phrase, I should say, 1 on the whole, very little.

Now, it so happens that there is no need to refer to this 
country for authority for the proposition as to the relative 
economy of American and English locomotives. The 
statement that American locomotives are not as economical 
as English locomotives originated at the other side of the 
Atlantic, and if “ Yankee ” had but kept his ears open to what 
is being said by master mechanics and traffic managers in 
the United States he would have known this. We have 
no doubt that American engines burn more coal per mile 
than English engines. We know that they evaporate less 
water per pound of coal, and that because of the spark 
arrester they carry more back pressure than our engines do. 
But we only know all this because we have been told as 
much by American engineers, who have made no secret of 
the matter. Indeed, “ Yankee ” himself seems to be unable 
to dispute the heavy consumption per mile; but he excuses 
it on the ground that the passenger trains are also heavy. 
This is quite a legitimate argument, but we fear that 
“Yankee” has overdone it a little. According to him, 
ten 30-ton passenger cars, exclusive of baggage, express, 
and mail cars, say one of each, make an average passenger 
train. The weight of this train cannot with its freight be 
less than 400 tons. If we add 60 tons for engine and tender 
we have a gross load of 460 tons, and we hasten to admit that 
we never heard of a passenger train of such dimensions being 
run in this country,or indeed anywhere else, with one engine. 
It might be assumed that such huge trains as this are run 
at slow speed, but this would be a mistake. “As regards 
speed,” says “Yankee,” “it appears that the average of 
express and fast passenger trains on the New York Central 
is fully up to the average of English trains, while the trains 
on the Bound Brook route between New York and Phila
delphia, which are heavier than the English fast trains, 
make still better time. Webb’s compound engine, which 
is admitted to be the most economical type of engine in 
England, burns 23 lb. of coal per mile; but I could name 
an American engine with 16in. x 24in. cylinders that runs 
an accommodation train and burns only 20 lb. of coal per 
mile. With the same indifference evinced by The Engi
neer to weight of trains, I can claim that this beats 
Webb’s compound.”

It appears from this that the American locomotive can 
run a train of 460 tons at about 48 miles an hour, including 
stops, which means at least 55 miles an hour for long 
stretches of road. The average American passenger locomo
tive has cylinders 17in. by 24in., four drivers coupled, 5ft. 
in diameter, 1100 to 1200 square feet of heating surface, 
and carries 1401b. pressure. Now, it is perfectly well 
known in this country that no engine of the dimensions 
stated could possibly run at 48 miles an hour, including 
stoppages, with a gross load of 460 tons; and coal, steam, 
iron, and water being in the United States very much 
what they are in this country, the United States locomo
tive is no more competent to do what “Yankee” says it 
does than is the English engine. “Yankee” has been 
misinformed, and the National Car Braider ought to have 
corrected his statements.

There is no species of argument that can be used 
which will prove that an engine with 17 by 24 cylinders 
and 1100 square feet of heating surface could run a train 
of 460 tons at the speed of an English express. The resistance 
of such a train and engine on the level cannot be less than 
25 lb. per ton at 50 miles an hour. The total resistance 
would therefore be 11,5001b., but the pull of the engine 
would be very nearly 1161b. per lb. of average cylinder
pressure, and
stop to point out that no locomotive has ever been built 
which could maintain an average pressure of 1001b. on 
the piston at 50 miles an hour; one-half this would be 
excellent work. We can put the facts in another way. A 
speed of 50 miles an hour means 4400ft. per minute, and

~ 1533 I.H.P. The Great Britain broad
gauge engine, with over 2200 square feet of heating surface, 
18in. cylinders, and 24in. stroke, has indicated 900-H.P, and 
this is about the maximum effort of which a locomotive is 
capable. To ask us to believe that an American engine with 
half the heating surface can do nearly double the work, is 
to draw too heavy a draught on our predulity. Again, it
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PUBLISHER’S NOTICE.

%* With this weed's number is issued as a supplement, a Two- 
Page Engraving of a Patent Compound Horizontal Engine, 
400-I.H.P. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it.

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 will be taken of communications which do not comply 
with these instructions.

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

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

T. M.- If you like to send a sketch of your invention in confidence, we shall 
be able to advise you.

R. T. T. and S. E. D.—India-rubber cement, made by dissolving india-rubber 
in naphtha and bisulphide of carbon, can be procured at most shops 
selling india-rubber goods, and will probably answer your purpose.

Roller.—All your troubles are due to want of truth in your rolls. To 
turn out such thin stuff they must be dead true all over, and the axes 
must be precisely parallel. Great care must be taken on this point when 
the new brasses are being fitted. Do not put on too much pressure while 
the sheets are going through. Unless the material is very pure it will not 
roll into sound sheets, but will tear and crack.

H. W. (New Plymouth, Taranaki) —Your scheme zoould not answer, because 
the air would exert precisely the same retarding pressure as the water which 
it drove away before it. If, for example, a hole were made in the bow, 
water would rush in unless the air was of the same or greater pressure. 
The idea, too, is not new; it was proposed years ago. The adoption of 
your smoke-consuming scheme would simply put one of the fires out.

K.—Nothing more than a general answer can be given to your questions. A 
valid patent con be got for a new combination of old devices. In the case 
cited by you, it is to be presumed that the new process would result in 
greatly cheapening the production of the stated material. This would be a 
substantial advantage gained, and the inventor of the new combination of 
two old processes would clearly be entitled to a share vn the advantage he 
conferred on the community, provided, of course, that there is invention in 
effecting the combination.

Enquirer.—Pampour's rule for calculating the tractive force of a locomo
tive is now universally used. It is as follows .-—Multiply the square of 
the diameter of one piston in inches by the length of stroke in inches and by 
the average pressure in pounds, and divide by the diameter of the driving-

152 V 20Thus, in the case you cite, we have------^-----= 112'5 lb.
per pound of effective pressure. The figures you quote are correct on the 
assumption that the driving-wheels being new are a little over 40in. dia
meter by the allowance made for turning after being on the road for 
awhile.

G. B. S .—By far the quickest way of finding out the lifting power of your 
winch will be to measure the distance moved through by the chain while the 
engine makes, say, ten revolutions. The effective driving power will be found 
by multiplying the area of the two cylinders in square inches by the average 
cylinder pressure, and by the distance passed over by the two pistons in 
making ten revolutions. The result divided by the distance passed over by 
the chain in the same time will give the ratio of power to load. Thus, let 
the distance passed over by the ttoo pistons in ten revolutions be 30ft. and 
the average pressure one ton, and the distance passed over by the chain be 
Gin , then the lifting power will be 60 tons. It is usual to deduct 30 per 
cent, for loss by friction when screw gear is used.

anonymous

>))

wheel in inches.

ENGINEERS IN AUSTRALIA.
(To the Editor of The Engineer.)

Sir,—I shall feel greatly obliged if any reader will kindly furnish me 
with a little information through the correspondence columns of your 
excellent journal, The Engineer. (1) Are there good openings in Australia 
for a general machinist who is practical as engineer, millwright, &c. ? 
(2) Can any reader recommend me any Australian publication containing 
information of such openings, advertisements, &c. ? (3) If so, would it 
be cheaper to take tools from England than purchase them there? (4) And 
is there much call for engineers out there? L. S.

Gloucestershire, June 5th.

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

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

Half-yearly (including double numbers)................
Yearly (including two double numbers)................

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

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

received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive The Engineer weekly and post-free. 
Subscriptions stnt by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates.

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana. Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Goast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 Os. 6d.

Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £116s. Borneo, Ceylon, Java, and Singapore, £2 Os. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s.

£0 14s. 6d. 
£1 9s. 0 d.
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ADVERTISEMENTS.
*** The charge for Advertisements of four lines and under is three shillings ; 

for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition.

Advertisements cannot be Inserted unless Delivered before 81x 
o'clock on Thursday Evening In each Week.

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

11500 = 99'1 lb., say 100 lb. We need not
116
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ENGLISH AND AMERICAN LOCOMOTIVES.
In the United States the National Car Builder is looked 

upon as an authority on railway matters; and very pro
perly so; for our contemporary is a very favourable 
epeciipep of the technical journal We do pot assume that
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don Company with the Chartered would be only partial, governed by the maximum price charged for the 
and that the southern portion of the London Company’s time being for the company’s gas. With a reduction 
district would have to be given up to the South Metro- in the price of gas, the company is allowed to pay 
politan. This would have taken from the Chartered an a higher dividend. But a reduction in one part 
area extending from the Westminster Bridge-road nearly of the district will avail nothing if the price is kept 
to Kennington Park, and occupying the heart of Lambeth, up in another. The low scale in South London will not 
Another area would have been taken, comprehending the entitle to a proportionate dividend if a higher price is 
neighbourhood round Battersea Park. As it is, these two maintained elsewhere. It may be a matter for surprise 
areas will remain with the Chartered as portions of the that the Chartered Company should accept terms so 
absorbed district of the London Company. On the onerous. But the affairs of this great corporation have 
Middlesex side of the Thames the Chartered Company hitherto been managed so well—certainly in all that relates 
acquire an area having Lincoln’s-inn-fields for its centre, to Parliamentary and official proceedings—that we must 
and reaching from Gray’s-inn-lane to the southern ex- presume the policy now adopted is a perfectly sound one. 
tremity of the Tottenham Court-road. The boundary It may be that the amalgamation averts some peril which 
travels round Seven Dials, and then recedes eastward to has threatened the company, or, possibly, some project is 
Drury-lane, passing down to the river between Somerset about to be developed which will be assisted by this 
House and the Temple, so as just to lop off the eastern end scheme. If any portion of the public have reason to look 
of the Strand. It is a curious example of the erratic upon the amalgamation with disfavour, it must be the con- 
manner in which the gas districts grew up in the metro- sumers who reside in the districts of the Loudon Company 
polis, that the remaining portion of the London Company’s north of the Thames. These will feel themselves preju- 
district lies so far west of this Strand portion that we have diced if they are charged the Chartered price, thus mulct-
to seek its commencement at Pimlico, whence it spreads ing them in twopence in each 1000ft. of gas. The only
into Belgravia, Chelsea, and Fulham, to the borders of answer must be that the new gas is better than the old, 
Hammersmith. _ and that they are getting their light as cheap as ever, if

A glance at the map will show that so far as consolida- not cheaper, so that the quarterly gas bill need be no
tion is concerned, the metropolis north of the Thames will higher than heretofore. We presume this will be the
be immensely benefitted. by the new arrangement. All explanation ; but a good many people will be sceptical on 
London north of the river will now come under the the point, and will declare that the London Company’s gas 
Chartered administration, except the district of the Com- gave quite as brilliant a light as that of the Chartered. One 
mercial Company, into which the Ratcliff was absorbed decided advantage accruing from the amalgamation is that 

years ago. It is true the exception is a large one, the supply in the London district will come under regula- 
but the area is reasonably compact and does not fling tion in the same way as the rest of the Chartered supply, 
itself in disjointed portions all over the field. The Thus there will be an official guarantee for lighting power 
Chartered district will now run continuously from the and purity. There has been no such guarantee hitherto 
Tower to Wormwood Scrubs, and from the Thames to in the territory of the London Company, whatever the 
Finsbury Park. It is an odd fortune which carries this directors may have done of their own free will, 
old company south of the^ Thames, and some persons will Amalgamation was prescribed by the Act of 1868 on the 
think that the Board of Trade have made a mistake in ground of economy. The public are much less anxious 
letting the northern colossus of gas plant its foot in for amalgamation now than formerly, but the process has 
Lambeth and Battersea. But if something has been been steadily carried on, so as to combine thirteen corn- 
sacrificed in the shape of geographical simplicity, much has panics into three. The Commercial absorbed one company 
been gained to the public financially. This intrusion—if so —a little one; the South Metropolitan absorbed two—one 
it may be called of the Chartered Company into South Lon- bigger than the absorber ; and the Chartered, as already 
don has been purchased at a price, and we may presume that stated, will now have absorbed seven. If the Chartered 
nothing short of a decidedly good bargain for the public Company could bring the price of its gas down to 2s. lOd. 
would have induced the Board of Trade to let the Chartered per 1000ft. all over its district, it might attempt to take 
Company cross the Thames. The scheme of amalgamation up the Commercial, unless in the meantime that company 
provides that in the areas of the London Company south of reduced its price still further. Amalgamation has now 
the Thames the Chartered Company shall not charge a higher gone so far that the whole gas supply of London is brought 
price for 16-candle gas than that which is charged by the under supervision, and default may be punished by 
South Metropolitan Company. This is an advantage to penalty, excepting only that the enforcement of this 
the consumers of the old London Company south of the system in the London Company’s district is deferred for 
Thames, seeing that they have been paying 3s. per 1000ft. eighteen months. Concerning the effect of amalgamation 
for their gas, and the price of the South Metropolitan in reducing the expenditure of the companies, sufficient 
is 2s.. lOd. Accordingly these parties will forthwith experience has now been acquired to afford a pi'actical test, 
experience a reduction of twopence per 1000ft. The In 1869, when there were thirteen gas companies in the 
same rule applies to public lamps. The difference to the metropolis, the annual charge for directors and auditors 
Chartered Company is greater still, seeing that its was nearly ,£23,000. By 1881 the companies were reduced 
present charge for gas is 3s. 2d. per 1000ft., thereby to four, and the directors and auditors cost a little over 
making a difference of 4d. between its present scale and £ 17,000. In the same period the total management 
that which is to be observed by it in South London, charges fell from 2}d. per 1000ft. of gas to lj,d. In abso- 
Lut a peculiar question arises with reference to the lute amount, the cost of management showed a slight 
northern areas of the London Company. The Chartered advance; but amalgamation is obviously favourable to 
Company may, so. far as the scheme of amalgamation is economy, especially under the influence of the sliding scale, 
concerned, establish its present rate in those areas. But the statutory limit of the dividend being enlarged pro 
some dissatisfaction will inevitably arise if the consumers rata with a reduction in the price of gas. The supply h 
in the Strand,.in Holborn, in Pimlico, Belgravia, Chelsea, been cheapened considerably since 1869, and dividends 
and Fulham, find that they are to pay 2d. per 1000ft. more have gone up. The London Company not being under 
for their gas than heretofore. Yet it will seem strange if this system, has not experienced the special inducement 
Chartered gas is cheaper in Chelsea than in Westminster, which it affords, though the undertaking has, apparently, 
Why should the charge be 3s. in Red Lion-square and been well conducted.
3s. 2d. in Bloomsbury ? One way of meeting the difficulty The effect of the amalgamation which is now just beino- 
is to charge 3s. 21.. throughout, on the plea that the consummated will possibly tend to the benefit of the 
Chartered gas has a higher illuminating power than that consumer; and credit must be given to the Chartered 
hitherto supplied by the London Company. The Chartered Company for having the spirit to face the responsibilities 
gas is equal to 16 candles, while the gas of the London connected with the scheme. It is not in the nature of 
Company is reckoned at 12. But people will be slow to things that the public will feel gratitude to a gas company,
believe in this difference, however real it may be. In or look very favourably upon anything that a gas corn-
fact, the actual difference is not likely to be so pany may do. But we feel warranted in saying that
great as this.; but if it be only two candles, it would the Chartered Company has for a loner period of
justify the higher scale of charge. There is also the time shown unusual readiness to fall in with any 
additional advantage of haying the supply duly examined able scheme of reform. It has espoused no
and reported upon by qualified officials; a system which policy, but has done much to bring about an im-
applies to the Chartered gas, but from which the gas of proved system of gas legislation. As being the oldest of 
the London Company has been exempt. Perhaps the the London gas companies, it has been loaded with 
Chartered Company is prepared to make a general drop burdens, unavoidably created in days when the conditions 
of twopence per thousand. Yet it would still appear of the gas supply were very different from what they 
anomalous that the same gas for which 2s. lOd. was are now. It has transferred the great bulk of the gas
charged on one side the.Thames was subject to a charge of manufacture from the populated districts of the metro-
3s. on the. other. I here is also the possibility that the South polis to a point on the remote outskirts, therebv relieving 
Metropolitan Company will bring its scale down to 2s. 8d. London of the annoyance inseparable from the presence of 
It may even descend to half-a-crown. According to large and numerous gasworks. If amalgamation is worth 
the new regulations, the Chartered Company south of the anything to the gas consumer, certainly the Chartered 
lhames must rail to the same maximum as the South Company is deserving of some approval in that par- 
Metropolitan, \vhate\er it may be, with the. certainty that ticular. The latest scheme of this nature may not imme- 
people. will ask why it should not sell its gas equally diately give perfect satisfaction. The arrangement is
cheap m Middlesex. . unavoidably complicated, and may have its drawbacks;

I he mode of dea.ing with public lights is a remarkable but on the whole the change ought to promote the in
feature.m this present amalgamation. It is a well-known terests of the public, and we are disposed to think that

t ia^ a company shall not charge more per this latest instance of amalgamation may lead on to results 
1( l Oft. tor gas supplied to a public authority than the even more important and salutary than those which imme- 
lowest price charged to a private consumer. By the diately appear. But it must not be forgottenthatcompe- 
scheme just confirmed, this rule is made to apply to the tition is very valuable, and we should not care to see 

lre Chartered district, as created by the amalgamation, amalgamation pushed so far that the lighting of the whole 
lhe effect is that the public lights supplied by the metropolis was in the hands of a single company. The 
S-'aaa6!6^ Company north of the lhames—more than electrical engineer will, however, have something to say 
37,00° in number—will have to be supplied with gas at yet as to the price and quality of gas. 
the South Metropolitan rate, in addition to the 6237 public 
lamps of the London Company. This represents a fall of 
10 per cent., constituting a very material difference in the 
sum total. The ratepayers, therefore, have reason to be 
grateful, as well as certain of the consumers; and there is 
again the rule operating that the price must fall still 
further should the South Metropolitan price go down. It 
is also a condition that the rate of dividend payable 

the ordinary stock of the Chartered Company, 
under the provisions of the sliding scale, shall be

shire received £208 per mile; the Midland £130; the Great 
Northern £122; the Manchester and Sheffield £129 ; the London 
and North-Western £116; and the North-Eastern £95. The 
Furness Railway has £73 per mile; the Maryport and Carlisle 
£64; and the lowest seems to he the Eastern and Midland, £11. 
It is evident that there is very great variation, and so far as the 
figures are available, there is ground for the belief that it is to 
the variation in the passenger traffic that the difference in the 
yield of the respective companies is mainly due. It may be 
added that the Scotch railways yield generally less than the 
English, and the Irish les3 still. Five of the main Scotch lines 
for the week referred to had receipts that varied from £22 per 
mile to £75 ; whilst the Irish railway receipts for the same week 
ranged from £7 per mile to £65, the bulk being below £30. It 
must not be supposed that the mere receipts are a test of the 
amount of the dividends paid by the respective companies, for 
whilst the Metropolitan Railway pays a steady five per cent., the 
Maryport and Carlisle, with a much less yield per mile, pays 
double. The amount of the dividend is determined more by the 
cost of the line and the working expenses than by the mere 
yield, but it is interesting to trace the relative yield, and to learn 
that one of the chief causes of the variation is in the density 
of the gathering ground that the railway traverses and from 
which it draws its passenger traffic. There is, moreover, the 
lesson that some of these companies ought to at once endeavour 
to increase their passenger traffic, as it is from this that the most 
money is drawn.

THE DRAINAGE OI MINES.
All mines drainage in the colliery districts, whether by 

individual firms or by commissions, were severely tried by the 
late heavy, and prolonged rainfall; and as the fall was heavier 
in the Midland Counties, where, indeed, the mines are most 
honeycombed, there, also, the difficulties have been most felt. 
But for the existence of the Staffordshire Mines Drainage Com
mission, the coal supplies from the pits which have been for a 
long time in course of work in that county, would have been 
greatly curtailed. Yet all the resources of the Commission were 
needed to be put into active operation to prevent the flood from 
overmastering the pumps. These facts have impressed the Com
mission with the great significance of earlier recommendations 
which aimed at the carrying out of costly unwatering under
takings with augmented promptitude. Without, therefore, 
waiting for the completion of specific surface drainage works in 
hand, it was on Wednesday determined by the Commissioners in 
Wolverhampton that some £25,000 shall be spent in the ensuing 
twelvemonth in laying down two new pumping engines, and in 
driving underground levels to bring the water to the engines. 
The engine to be placed at the Moat Colliery, Tipton, will cost 
£8873, and that at Bradley £11,779, inclusive of its bottom lifts, 
which are set down at £2446. By this expenditure the vast areas 
of impounded water in the Bilston and the Tipton districts will 
be attacked at one and the same time. While, therefore, the 
liability of works in operation to be stopped will be removed, 
collieries for many years past drowned out ought soon to be 
once more sending coal into the market.

some

THE RAILWAY CRISIS IN FRANCE.
In a paper lately read by Dr. Von der Leyen before the 

Railway Association at Berlin, the fact was referred to that the 
action of the Railway Commission appointed last year has not 
yet brought about the hoped for mitigation of the crisis which 
has now existed since 1877 in French railwray matters. The 
railways in France were only in part built by private enterprise, 
the help of the State having been given in various ways. The 
policy of the various succeeding Governments seems, however, to 
have led to a practical monopoly being obtained by the six large 
companies, and it is asserted that the traffic was on the whole 
badly carried out. The present crisis began in 1877, when two 
of the large railways—the Northern and Orlean lines—had been 
trying to purchase some of the competing lines in their districts, 
which had been supported by M. Philippart, the Belgian 
tractor. They had previously reduced these lines almost to a 
state of bankruptcy by keen competition. The Northern line 
succeeded in its project, as it did not require Government 
sanction. The Legislature rejected the proposal of the Orleans 
Company, and called upon the Government to purchase the 
lines which that body wished to acquire. Acting upon this 
suggestion, the Government concluded arrangements ’with ten 
companies—one of the most important of which wTas the Yendde 
line—and after much discussion, there was constituted in the 
spring of 1878 a network of lines called State Railways.

The policy thus inaugurated by M. de Freycinet, in conjunc
tion with M. Gambetta and M. Say, included the construction of 
10,000 miles of main lines and 25,000 miles of secondary lines. 
For this work a period of ten years was estimated to be required, 
as well as an average expenditure of £12,000,000 a year during 
that period. This programme met with general public approval, 
and the law of 17th July, 1879, was passed without difficulty. 
This measure dealt with the “ classification of the competing 
network of railways of general interest.” It would seem that 
the length of the railways open in France has increased within 
five years from 13,000 miles in 1877 to 18,000 miles at the close 
of last year. The difficulties attending the work were not, it is 
asserted, sufficiently reckoned at the commencement. New rail
ways were called for by the inhabitants of several districts, and 
from various causes the original estimate of cost has now been 
almost doubled. In order to treat all parts of the country 
impartially, operations were simultaneously commenced at a 
number of places. At the present moment it is said that the 
State is formally engaged in constructive operations at 114 points. 
Unexpected difficulties have, however, presented themselves in 
the working of the small railways situated between the main 
lines. Nothing remained but to arrange provisionally with the 
large companies on this matter, on conditions not exactly favour
able. The negotiations with the Orleans Company were, how
ever, not successful, and the projects submitted to the Legisla
ture were of so disadvantageous a character that the acquisition 
of the whole Orleans line by the State w7as spoken of as affording 
the only practical solution of the question at issue.

The Freycinet-Say Government, wrhich was in office during 
the first half of 1882, wTas more favourable to the private lines 
than Gambetta’s Cabinet had been, and negotiations were re
opened with the Orleans Company by which the Government 
should give up for the term of seventy-five years its legal right 
to acquire the line, in consideration of certain financial obliga
tions being undertaken by the company. The fall of this 
Cabinet again altered the state of things, and a plan was sug
gested by M. Herisson, M. Raynal, and M. Tirard, which included 
the drawing up of a comprehensive scheme to be submitted to 
the large railway companies, accompanied by the threat of acqui
sition by the Government. It is this work which is now being 
executed by the Extra-Parliamentary Railway Commission esta
blished in October, 1882.

Last autunan the adherents of the private railway system re-
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THE YIELD OF RAILWAYS.
The relative yield of the great railways is a subject that has 

not been often treated, but it is one that is of the utmost import- 
There is very great variation in the yield. If we take 

of the fairest tests—that of the return per mile per week— 
shall find that in the most recent return the little Metropoli

tan Railway stands at the head, having an income of £727, whilst 
the Metropolitan District comes close up with an income from 
traffic of £644 per mile per week. The Lancashire and York-
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commenced in the press their attacks upon the Government pro
posals, M. Leon Say taking a leading part in this warfare. His 
attempts to prove that the State railways are a commercial 
failure have been refuted by M. ltavnal and others, but the final 
result of the struggle is regarded as doubtful, inasmuch as the 
united power wielded by the large companies is a factor of 
primary importance in the question at issue.

LEGAL INTELLIGENCE. NOTES EROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—The condition of the iron trade of this district 
remains practically unchanged. Business still comes forward very 
slowly, and there is nothing to indicate the possible existence in 
the background of anything likely to give an impetus to the 
market. For pig iron the inquiry is extremely limited, and to a 
large extent consumers appear to be still working on with deliveries 

account of old contracts that have not yet run out, and one 
assigned for the very restricted buying which has characterised 

the market for some time back, is that an unusually large quantity 
of scrap iron has of late been offering for sale. There is unques
tionably a great deal of old machinery being taken out to be 
replaced by plant of a more modern type, and this would bring a 
good deal of scrap into the market, of which founders appear to 
have availed themselves in preference to the raw material. 
Finished iron makers are kept going, and in some cases are busy, 
but the new orders given out are only small.

The iron market at Manchester on Tuesday 
attended, and the business done was very limited. Quoted prices 
were unchanged; but where offers for anything like quantities 
submitted by buyers they were at figures under those asked by 
the makers. For Lancashire pig iron quotations remained on the 
basis of 45s. for forge, and 46s. for foundry, less 2J per eent. 
delivered equal to Manchester. Makers, however, are unable to 
get orders at these figures, and they have been selling so little 
recently that stocks are now going down at the works. Offers for 
a fairly large quantity of iron were made on Tuesday at a little 
under the quoted rates; but local makers, although not absolutely 
firm at their list rates, seemed scarcely prepared to give way to 
the extent expected by buyers, and no orders of importance 
booked. In district brands the business doing is only small; quo
tations remain on the basis of 44s. 4d. for forge and 4os. lOd. for 
foundry Lincolnshire, less 2J delivered, with cheap lots of forge 
offering at under these figures; but buyers are not tempted to give 
out any large orders. A few expiring local contracts for Middles
brough iron are being renewed, and the average quoted prices for 
foundry are about 47s. lOd. to 48s. 4d. net cash, delivered equal to 
Manchester. _ _ .

In the finished iron trade prices are maintained on the basis of 
late quotations, but there is only a very small business doing. With 
the exception of one or two local makes that can be bought at 
£6 2s. 6d., good brands of bar iron are not offered at less than 
£6 5s., hoops average £6 10s. to £0 12s. 6d., and. sheets £7 12s. 6d. 
to £8 per ton delivered into Manchester. Inquiries for shipment 
continue exceedingly poor, and where offers are made they are in 
most cases at extremely low prices, which sellers are not disposed 
to entertain.

The leading branches of the engineering trade continue well 
employed as a rule. I have referred several times to the excep
tional activity prevailing in the locomotive building trade, and 
amongst manufacturers of railway plant generally, and there is no 
change to notice in this direction. The principal firms throughout 
the district who lay themselves out specially for heavy engine 
work of various descriptions have large orders in hand. Tool 
makers continue busy, and machinists appear to be getting better 

(From our own Correspondent.) off for work. One section of the engineering trade is, however,
IN a few branches of the rolled iron trade inquiries are a little t”PSf,U ord£ aid
more numerous, and the order books whSh ^ere is no doubt that this branch of the engineering trade is
But the prevailing low prices iSiLs the suffering, and is likely to suffer still more seriously, from the
are offered from being accepted and in some of the localities the of the g's engine) the manufacture of which has of
mills and forges are only partially employed. late been very largely developed in this district. In fact, but for

Sheets for galvanising and for worlung-up purposes command difference^in cost, it is questionable whether steam engines of 
slightly better prices, Previous ““““““ to £95s°U Prices under 20-horse power would, for any lengthened period, be able to 
now more nearly £8m>., yet lattens remain at £.) to £J os. luces ^0ld their own at all against the gas engine, with its many 
of local makers of sheets in the galvanised state keep easy, con- ^ their own at ail a a * ir8ed £, not large. Gas

tank plates not thinner than 13 w g were in
the market this—Thursday afternoon m Birmingham at less than Another class of motor which is becoming popular for light 
£7 10s. per ton, but the quality was in proportion. Boiler plates ^ . . tpe hot-air engine, and as an illustration of the purposes
of 4 cwt. andScwi. each were quoted £8 10s. to 129 1>y makers of ^hich it may be apphed, I may mention that Messrs. W. H. 
repute, and from this figure quotations varied to £10, £11, £12, J ■:„«f nnmrYlpfpH q contract for Mr
and fit’ ann°Jlimg to 1uallty- Charcoal plates were £7 l<h-. and Dollapjs’onj 0f Harrowsby, Surrey, in which they have put
begedr^u?s?ct.ons of irou are i„ steady output Bars, hoops,

and strips are in tolerably good inquiry for the colonies, anc or ra^no, wa°ter ^ separate suction pipes from a brook and a well, 
other export markets. Hoops, in particular, continue m fair la*jnd am[ wash-liouse purposes, as well as for the conserva-
‘SSS- « , to 6iin wide, and of the usual gauges, ^rfin^^

?IrSSsJTwhoIe of which WOIk'1 imder'to 12in. £7 5s. per ton. Nail strip was abundant at £6 10s., stand, the engine does effe y. , rr,™™
whether 12in., 21in., or 24in. widths were required, and whether The Fleuss breathing apparatus and lamp, which has been recom- 
of 14, 13, or 12 w.g. Common angles of Uin. to 4|in, were mended by the Secretary of State for adoption in mining districts 
£G 10s., second qualities at £7, and best quality to 8 united inches with the view of providing facilities for the exploration of mines 
£7 15s. to £8. i Tees of gin. to 2Jin., of ordinary quality, were after an explosion, was exhibited in working order at the meeting 
£7 10s. easy, while superior qualities were £8 to £8 5s. Ordinary of the Manchester Geological Society on Tuesday, and its opera- 
horseshoe bars were £6 15s., while best sorts were £7 10s. and £8. tions explained to the members by Mr. Brown of Messrs rieuss. 

Pig-makers are quiet, but hopeful of the early future. Common Duff, and Go., of London. A full description of the apparatu 
native sorts are 42s. 6d. down to 40s., and part-mines 45s. to 50s. was given by Mr. Dickinson, H M. Chief Inspector of Mines at a 
Northampton pigs are 45s. upwards, and Derbyshires 46s. 6d. to previous meeting, and to this I have already referred m my 
47, fid with onlv little business and I need only here touch upon such points as were raised at th
ironstone am/coke are in steady demand by the local pig meeting on Tuesday relative to its adaptability for mine exploration 

makers. Large quantities of Northampton stone are coming into purposes. The experiments at the meeting proved conclusively that 
this district, and prices at date vary from 5s. 94. and 6s. up to as the apparatus would enable the wearer to enter the most deaaly 
high as 6s. 6d. per.ton. Native stone of the “ black ball” descrip- gases with perfect safety, but beyond this are Lf 2°
tionisto be had at 14s. per ton, while “blue flats” are worth whether the wearer, having entered the mine by means of the 
16s. Pottery mine from1 North Staffordshire, for fettling the apparatus, would be able to render effective service in saving life, 
puddling furnaces, is quoted 17s. to 18s. per ton, delivered here- and also whether the cost of the apparatus would stand in the way 
abouts. Best foundry coke is 24s. delivered from Durham, and of its general adoption. In the first place, I may state that the 
best furnace coke 17s. 6d., delivered from North and South Wales, breathing apparatus weighs 28 lb. and the lamp 131b supposing 
Good gas coke is 11s. 9d. to 12s. per ton. men were to bo brought out of a mme through deadly gases it

This week “summer prices’’have been declared by the Can- would be necessary for the rescuers to take with them spare 
nock Chase coalmasters. The new list is a reduction on that appliances beyond those in actual use, which would mean that two 
prevailing since Nov. 1st, of Is. on coal, and 6d. on rough slack. searchers would take a spare apparatus between them Ihe 

Certain of the constructive engineers report themselves tolerably weight of the apparatus would, however, seem to stand in the way 
busy on a variety of road bridges, some of large span; and also of its very effective employment in actually rescuing any large 
upon railway bridge work, alike for home and for foreign lines. number of imprisoned miners, and it was suggested by Mr.

The open market quotation for iron roof-work is £12 per ton and Dickinson whether it would not be possible for the rescuers to 
upwards on trucks at makers’ works, and iron-rivetted girders are carry with them some more portable appliances which could 
£11 per ton and upwards. Galvanised shedding of improved be supplied to the men to enable them to breathe whilst 
design for hay barns, &c., is quoted £35 per 40ft. lengihs, but passing through the noxious gases. Mr. Hall, inspector 
advantageous contracts might be placed at less than these prices. of mines, thought the apparatus would be much more likely 

The workpeople in the forged liorse-nail trade have received to be instrumental in saving property than in saying lite, and tim 
notice of a further reduction of 3d. per 1000. The masters state seems to put on a pretty accurate basis the really practical aclvan- 
they are compelled to take this course in consequence of the com- tage which will be gained by its adoption. For restoring ventila- 
petition of maohine-made nails. tion, getting near to a fire for the purpose of extinguishing it or

The South Staffordshire and East Worcestershire Trades Council in the taking out of a stopping, the apparatus would be ot the 
have resolved, “That this Council considers that the proposals greatest possible service, but for the actual rescuing ol miners out 
contained in the Government Patent Bill to enforce the making of of a pit partially filled with gas there would be so many difficulties 
a statement of claim in the provisional specification, and open it surrounding the operation that it is doubtful whether it would be 
for public inspection before the grant of the patent, is an objection- attended with success except on a very small scale. 1 o establish 
able feature in the Bill, and should be amended before it becomes stations in various districts, as suggested by the Secretary of State, 
law; and that Mr. Hinde Palmer’s proposals for a further reduc- would, of course, necessitate a considerable number of apparatus 
tion in the patent fees be favourably considered.” being obtained, as from half-a-dozen to a dozen complete sets would

In North Staffordshire the colliers’ strike shows no signs of be indispensable for each station, and this introduces the question 
breaking up, and it is calculated that some 8000 hands are still at of cost. This would be a serious item; each breathing apparatus 
play. The owners, of whom Earl Granville, and Mr. Robert with a bottle of oxygen gas for charging costs £2o and each lamp 
Heath, ex-M.P. for Stoke on-Trent, are the principal, are so de- £13 10s.; the bottle of oxygen contains from four to five charges, 
termined that they have drawn the horses up the pits, and most of which last four hours, and to re-fill the b°ttle' costsJ.5«. It is a 
the ironworks connected with the collieries are idle. Certain of question whether the cost of fitting up stations as su0gested will 
the ironworks which aro keeping on are obtaining some of their not be an obstacle which will stand m ie way o y g ‘ P 
supplies of fuel from the Cannock Chase and Derbyshire coal- tion of the system as proposed by the Secretary of State but for 
fields. The ironworkers, having no union funds, are suffering. parrying out necessary hut dangerous mining operations with

(Before the Solicitok-General.)
THE LANE FOX PATENT.

This patent, which is dated 9th October, 1878, came before the 
Solicitor-General on Friday, 1st June, upon an application made 
by 'Mr. Lane Fox and the Anglo-American Brush Electric Light 
Corporation, to disclaim from the patent all the claims originally 
made by the patentee and not previously excluded by his first dis
claimer, except that which formed the original fourth claim, and 
which is given below verbatim. The application was opposed by 
the Swan United Electric Light Company, Messrs. R. E. Crompton 
and Co., and the British Electric Light Company, upon various 
grounds, among which were that the invention to which the 
petitioners wished to limit the patent by the proposed disclaimer 
was wanting in novelty, that it was not the proper subject for a 
patent, that it was not sufficiently described in his provisional 
specification, and that the proposed disclaimer would alter the 
character of the patent.

Mr. Webster, Q.C., and Mr. Moulton—instructed by Messrs. 
Grover and Humphreys, solicitors, and Mr. J. C. Mewburn, patent 
agent—appealed for the petitioners in support of the disclaimer. 
Mr. Aston, Q.C., and Mr. Chadwyck Healey—instructed by Mr. J. 
H. Johnson, solicitor—appeared for the Swan United Company; 
Mr. Aston, Q.C., and Mr. Phipson Beale—instructed by Messrs. 
Brookes and Sons, patent agents—for Messrs. R. E. Crompton and 
Co., and Mr. E. Carpmael—instructed by Messrs. Wilson, Bristows, 
and Carpmael, solicitors—for the British Electric Light Company.

Evidence in support of the disclaimer was given by Mr. Lane 
Fox, the patentee, Professor Fleeming Jenkin, F.R.S., Professor 
Silvanus Thompson, D.Sc., and Mr. B. Sabine; and in support of 
the several oppositions by Mr. J. W. Swan, Mr. B. E. Crompton, 
Dr. Hopkinson, F.B.S., Mr. W. H. Preece, F.R.S., Professor 
Ayrton, F.B.S., Professor Oliver Lodge, Mr. D. G. FitzGerald, and 
the Hon. R. Brougham.

After along hearing, the Solicitor-General observed that all the 
objections as to the validity of the patent, and as to the propriety 
of the disclaimer, would be open to the opponents upon the trial 
of an action, and therefore decided to grant the petitioner’s 
application for leave to disclaim. The only claim, therefore, 
remaining in the specification will be “the employment 
described of secondary batteries as reservoirs of electricity in 
bination with a mode or system of distribution such as is herein
before explained.” The full effect of this claim can therefore only 
be ascertained by a careful perusal of the whole specification.

The opponents asked that the patentee might be put under terms 
to commence an action against them to test the patent, but the 
Solicitor-General did not think he could impose those terms. The 
question of what other terms should be imposed upon the peti
tioners stood over for the Law Officer’s consideration.

on
TWIN SCREW TUG BOAT FOR THE RHINE.
The twin screw tug boat which we illustrate on page 438 has 

been recently built by Messrs. Sachsenberg Brothers, of Rosslau, 
for Messrs. Mellinghoff Brothers, of Mullheim-on-tlie-Ruhr, and 
is intended to ply on the Rhine. The dimensions are :—Length, 
38'5 m.; breadth, 7'2 m.; and depth, 3 2 m. The keel plates are 
from 7 to 9 mm. thick; stem, 130 by 25 mm.; stern, 120 by 
55 mm.; frames, 50 by 80 by 8 mm., 60 by 80 by 8 mm., and 
52 by 65 by 8 mm.; the distance from centre to centre being 
550 mm. in the fore part, with intermediate frames. The keel
son is of double angle iron 70 by 90 by 8 mm., the side keelsons 
in the bilge being of double angle iron 50 by 80 by 8 mm. The 
deck beams, which measure 80 by 130 by 10 mm., stand at a 
distance of 1100 mm., and are connected to the frames by strong 
iron knees. The transverse framing of the hatchways is of plate 
and angle iron, and they are firmly connected together by fore 
and aft carlings. The vessel is provided with four water-tight 
bulkheads, 5 mm. thick, stiffened with angle iron. Two coal 
bunkers, with coal boxes, on deck, capable of holding together 
60 tons. The thickness of the outside plating is as follows :— 
Garboard strakes, 7 to 9 mm.; strakes, intermediate, to garboard 
and bilge, 6 to 7 mm.; bilge strakes, 6 to 8 mm.; upper strake-s, 
6 mm. The bulwarks are 3 mm. thick and 600 mm. high. The 
boilers are two in number, and contain together about 190 square 
metres heating surface, certified for a pressure of 6^ atmospheres. 
The engines are independent, with double cylinders of 420 and 
700 mm. diameter and 600 mm. stroke. The screws are 
2100 mm. diameter. The boat is guaranteed to tow three iron 
barges, carrying 1600 tons, from Rulirort to Cologne in from 18 
to 20 hours, with an hourly consumption of 500 kilogs. of good 
Westphalian coal. The cost, including fittings, was 128,000 
marks.
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400-H.P. COMPOUND ENGINES.
We this week illustrate a pair of horizontal compound engines 

of 400-horse power, manufactured by Messrs. G. K. Stothert 
and Co., of Bristol, on their patent principle. The high-pressure 
cylinder is 23in. diameter, the low-pressure 43in. diameter, the 
stroke of piston 4ft. 6in., and the working pressure 90 lb. per 
square inch. The valves for the distribution of steam are piston 
valves, having the packing rings of manganese bronze, and the 
high-pressure cylinder is also fitted with expansion valves entirely 
of manganese bronze. In this engine these valves are regulated 
by hand; but when preferred they are connected to the governor 
in a very simple and efficient manner. The main shaft, piston- 
rod, and crank pin are of steel, the bearings are 12 Jin. diameter, 
and 21in. long, and the gun-metal brasses are adjustable for 
wear in every direction. The connecting rod, slide valve spindles, 
way shafts, &c., are all forged from selected scrap iron, and the 
cylinders are made from a special mixture of cold blast iron 
whilst the joints of all the rods are of tough gun-metal.

Messrs. Stothert are now in all their large engines—marine 
compounds excepted—using two air pumps, as with the balanced 
buckets much less power is required, the wear upon the joints is 
much less, a good and steady vacuum is easily maintained, and 
in the event of a valve giving out, the engine is enabled to run 
till a convenient time is found for renewing it with only a 
slightly reduced vacuum. The air-pumps are lined with brass, 
have brass trunks and brass foot and delivery valve seats and 
guards.

It will be noticed that although the engine is made upon the 
girder principle, a light bed-plate is fitted underneath the 
cylinders, and continued to take the bearings of the way-shafts. 
This is planed on the bottom as well as on the facing strips, and 
is intended as an accurate foundation upon which the planed 
feet of the cylinders shall rest, and the bearings for the valve 
gearing find a true position. It is, of course, an additional 
strength for the engine, but is not necessary otherwise than as 
described. The crank pin, it will be noticed, is secured in a very 
firm and substantial manner, being shrunk into the eye of the 
crank, and secured, in addition, with a large hexagonal nut. The 
fly-wheel is grooved for sixteen ropes, is 17ft. 6in. diameter, 
4ft. 2in. broad, and will weigh 20 tons. The governor is driven 
by gearing, the wheels being of hard gun-metal; there is thus no 
chance of any slip taking place, and as the form of governor 
shown has been adopted after many years’ practice, and the 
throttle valve, when used, is of a very improved form, the 
speed of these engines is very uniform—an important point, 
especially in spinning and weaving mills. One other feature is 
the small cost of the foundations ; these consist simply of a bed 
of concrete and a few large stones. In our engraving more 
stones are shown than are actually used. The saving of cost 
of this over an engine with a continuous bed-plate, designed 
to take all the strain of the engine, or a pair of engines 
side by side with a double throw crank shaft, is consider
able, especially in the latter case, where a much heavier and 
more expensive foundation is necessary, as the least settlement 
would bring an unequal strain upon the crank shaft, necessarily 
entailing a considerable expense and long stoppage should a 
fracture occur. Messrs. Stothert and Co. have made a large 
number of these engines for cloth, paper, canvas, and cotton 
mills, and their great aim is to combine simplicity with extreme 
economy of fuel. Messrs. Stothert state that they do not make 
any elaborate experiments to show a low consumption by figures, 
but prefer to rely entirely upon their customers’ books. In any 
tests they have carried out for their own guidance the consump
tion of coal has been under 2 lb. per indicated horae-power per hour.

As a practical instance giving a trial of over three years’ dura
tion, we have a copy of a letter handed us from the well-known 
firm of Messrs. Richard Hayward and Co., of the Coker Sail Cloth 
Works, Crewkerne, Somerset. In February, 1880, Messrs. 
Stothert and Co. erected for this firm one of their patent engines, 
equal to 250 indicated horse-power, and it has been indicating 
during the period it has been at work 168-horse power. The 
consumption of fuel as certified from the letter before us has 
averaged but eleven tons—slack coal—per week. This is the 
gross consumption, and includes all used for getting up steam in 
the morning, banking up fires at night, and all consumed during 
the breakfast and dinner hours, when the engine is standing. 
The boilers used for generating steam for the engine and other 
purposes are two single-flued Cornish boilers, working without 
an economiser, at 60 lb. per square inch, the engine being 
designed for an initial pressure of 80 lb. per square inch. The 
lubricating materials used, as certified by the $?une letter, aye two 
gallons of oil and 9 lb. of suet per week,

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS.
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safety, there is little doubt the apparatus will be employed to a 
considerable extent.

The coal trade is naturally quieting down as the summer 
advances; pits are getting on to short time, and all round the 
demand is only moderate. There has been a little easing down in 
prices in some cases to secure present orders, but no difinite 
reduction, and as regards forward contracts colliery proprieto 
very chary about quoting at all. At the pit mouth prices average 
about as under:—Best coal, 9s.; seconds, 7s. to 7s. Gd.; common 
round coal, 5s. 6d. to 6s. 3d.; burgy, 4s. 9d. to 5s.; best slack, 4s. 
to 4s. 6d.; and common, 3s. to 3s. 6d. per ton.

Shipping continues very dull, and Lancashire steam coal delivered 
at Liverpool or Garstoncan be bought at 7s. per ton.

The proposal to establish a Coal Exchange for Liverpool has met 
with only such partial support from the trade that it has been 
deemed advisable to abandon the scheme for the present.

Barrow.—So far as the business transacted in the hematite pig 
iron market is concerned there is no change to note. Business is 
very dull and buyers are few. This is not only the case with 
foreign consumers, but home buyers are scarce, and if it were not 
for the activity in the steel departments the trade would be in a 
very flat condition indeed. Prices are the same as quoted in my 
last week’s notes, but notwithstanding this fact, smelters are 
making no preparations to reduce the output. On the contrary, 
they express their confidence in the future, and as they are pretty 
well sold forward, the occasion for immediately curtailing the 
output may not be so pressing as would appear. 50s. 6d. is the 
selling price of all-round samples of Bessemer. Stocks are on the 
increase. Steel rails are still quoted at £4 15s. to £5, and 
only a fair business is being done, and nothing like so much as 
a short time since. Makers are pretty largely sold forward. 
Iron shipbuilders are in a fair position, and there is a likelihood of 
another yard opening-up at Barrow before long. Iron ore quiet at 
unchanged prices. Coal and coke steady. Shipping fairly 
employed.

on the 4th inst. They show that there are 118 furnaces in 
blast, against 120 at the end of April. One furnace at Consett 
and one at South Bank have been put out of blast, and one of 
the furnaces at Seaton has been changed from hematite to 
Cleveland iron. The total make of all kinds of iron was 236,829 
tons, of which quantity 78,602 tons was hematite, basic, andspiegel 
iron. The output for the district was 7608 tons more that in April. 
The quantity of iron in stocks and stores on the 31st ult. shows a 
decline of 3139 tons, being then 287,807 tons.

There is very little buying and selling in finished iron, but all 
the works are fully occupied with old contracts. Prices remain 
unaltered, and are as follows:—Ship plates, £6 2s. 6d. to £6 5s.; 
shipbuilding angles, £5 12s. 6d. to £515s.; and bar iron, £517s. 6d. 
to £6 per ton, all less 2J per cent, free on trucks at makers’ works. 
Consumers are believed to be holding back in the hope that they 
will be able to do better shortly.

At meetings of blast furnace men, which have been held recently 
at Middlesbrough, Cargo Fleet, Port Clarence, Newport, North 
Ormesby, Consett, and Witton-park, a resolution has been passed, 
that six months’ notice be given to the employers, to terminate 
the present sliding scale. The ground taken is that though it 
slides 2g per cent from 40s. to 41s. per ton for No. 3 pig iron, and 
another 2^ per cent, from 41s. to 42s., it only slides l| per cent, to 
every shilling at all other parts of the scale. The men also object 
to.the wording of the clause referring disputes to the joint 
mittee. It is intended to draw up an amended scale, which they 
hope will be adopted in place of the existing

The annual report of the Darlington Steel and Iron Company, 
Limited, was issued on Monday last. It shows that the directors 
have spent £3407 upon improvements in the works, such as addi
tional boiler power, Gjers’s soaking pits, &c. The amount of 
profit on the year’s working is £10,813. This sum, less the amount 
spent over plant, leaves a balance of £7406, which the directors 
recommend should be disposed of as follows:—Dividend on 7 per 
cent, preference shares, £2752; reserve account, £3000; carried 
forward to next year, £1654. The nominal capital of the company, 
including £100,000 preference shares, is £275,000. Iron and steel 
goods to the value of £328,807 were manufactured during the year. 
The Springfield Works are still idle, and there is no likelihood of 
their being re-started at present.

Messrs. Bolckow, Vaughan and Company’s men are still out on 
strike, and.the large steelworks at Eston are idle. The men say they 

determined not to return to work except at the old rates, and they 
do not seem disposed to submit the matter to an arbitrator. The 
masters show no signs of giving way ; on the other hand, they say 
the men will have to accept the reduced rates, or the works will 
remain closed.

On Thursday and Friday last the North-Eastern Steel Company 
made an experimental trial of its converters, rolling mills, &c. 
About five tons of steel were made, containing only ‘02 per cent, 
of phosphorus. The pig iron used contained over 3 per cent. The 
blooming and rail mills were tried, and the machinery was found 
to answer admirably. It is expected that the works will be in full 
operation shortly, and will give employment to upwards of 500 
men. The output of rails, blooms, slabs, and wire billets will 
eventually be from 2000 to 3000 tons per week.

The Teesside Iron and Engine Works Company, Limited, is 
about to start in good earnest with its new iron shipyard at Middles
brough. It has already engaged a practical manager for the 
new department. The site will be the same as that formerly 
pied by the rolling mills and shipping wharf.

A petition has been drawn up and is being extensively signed in 
Middlesbrough and the neighbourhood to the Elder Brethren of 
Trinity House to erect a lighthouse on the Salt Sear, a reef of 
rocks one and a-half miles north of Redcar. On this reef many a 
good ship has been wrecked. An American clipper barque, of 1100 
tons burden, laden with wheat, and bound for Hartlepool, struck 
upon it about ten days since, and will probably become a com
plete wreck. She is called the Stonewall Jackson. She left 
California five months since and was in sight of her port of 
destination, and in charge of a North Sea pilot, when she was 
towed on to the rocks by the steam tug to which she was attached. 
A Board of Trade inquiry will, no doubt, be held.

in connection with them. He trusted that, come what might, the 
miners of Fife and Clackmannan would adhere as strictly as they 
had hitherto done to the eight hours. He trusted they would be 
able to arrange with their employers some scheme for regulating 
the rate of their wages. The secretary of the Employers’ Associa
tion, it may be said, has written to the secretary of the Fife and 
Clackmannan miners, stating that as soon as prices improve to 
warrant an advance of wages, that will be given. He states that 
at present the prices are not better than they were when the last 
reduction was made in the wages of the miners. The colliers in 
Kilmarnock district of Ayrshire are threatened with a reduction of 
6d. a day in their wages, to take effect a fortnight hence. A 
largely attended meeting of delegates took place on Saturday at 
Kilmarnock, when a unanimous expression of feeling was given 
that the reduction was not warranted by the condition of trade. 
It was agreed to have further meetings on the subject.

rs are

WALES AND ADJOINING COUNTIES
(From our own Correspondent.)

Speculation is rife still as to the Barry Dock and Railway Bill, 
and the question is whether the whole or a part of the scheme will 
be carried out. The railway over thirty-seven miles of country is 
regarded in good quarters with less favour than the dock, and 
residents at Sully and along the coast say that with the prevailing 
wind, S.W., it will be difficult to enter. The local papers still 
teem with the discussion, and the latest is an effort to show that 
the project which has cost £20,000 to win, will entail a cost of 
three millions, and take seven years to complete, and another 

to develope. Its good feature, that of developing a distant 
coal-field, is of less account when carefully considered, as there is 
nothing to prevent branches being formed either by the Taff, the 
Great Western, or the Swansea Bay.

The condition of the iron, coal, and tin-plate industries of Wales 
is very satisfactory; 220,000 tons of coal and 10,000 tons of iron 

despatched last week from the various ports, and in addition
great variety of promising speculations are coming to the front, or 

actual operation. Swansea is going in for a dry dock. Messrs. 
Nixon contemplate sinking two new pits in the Aberdare Valley, 
and are moving to construct a line from near Aberdare; also to have 
powers for direct connection with Cardiff, independent of the Taff. 
Messrs. D. Davies and Co. are sinking a pit at Cwmpark, Rhondda. 
Mr. Wm. Crawshay will enter upon working the Newbridge 
Rhondda Colliery forthwith. He gave it a personal inspection this 
week. Two excellent seams of coal have been struck at Wernddu, 
Caerphilly. Cwmglo Colliery, under a new company, is pushing on 
well, and the Ogmore Steamship Company has been floated, prin
cipally by Cardiff men. These are substantial indications of 
existing prosperity.

The labour disputes remain unsettled; Dowlais Colliery dispute 
at Bedlinog is to be referred to arbitration, and Mr. Bailey, of the 
Plymouth Collieries, has offered to do the same with the dispute 
at his place. Ynysfeis men continue out. The dispute is as to 
which medical officer shall be retained.

Coal is firm in price, both house and steam, and the tendency is 
upwards. Rhondda No. 3, rigid at 9s. 6d.; Rhymney Works and 
Bargner samples advanced 3d. per ton. With respect to steam, 
many owners have closed their books against any more June 
business.

In the matter of the locked lamp question at Cwmtillery, which 
was settled by arbitration in favour of Mr. W. T. Lewis’s recom
mendation, the colliers have held a meeting to object to the 
substitution of locked la,mps instead of naked lights. This, how
ever, is a point upon which there should be no wavering. It is to 
be expected that men who have been accustomed to work with a 
naked light will feel aggrieved at having to work with a diminished 
light; but security of life and limb should more than outweigh the 
difference. Though on the broad principle I have always con
tended that where a naked candle will not burn with safety, no 

should work, unfortunately, or in the opinion of the coal 
world, fortunately, the exigencies of the trade would not allow of 
this. Everything is at high-pressure, double relays of men, double 
carriages from the p>ifc, and a thousand tons a day from a colliery 
is now of common occurrence.

The tin-plate trade improvement continues, and best brands 
in good request.

A start is about to be made with the tin mills at Lydbrook, and 
those at Lydney are already re-started. Prices are firm, even for 
wasters, and good cokes are fetching 16s. to 16s. 6d.—ordinary not 
less than 15s. 9d.

One of the leading subjects of discussion amongst the Cardiff 
coalowners and shippers at present is the tip question. Mr. W. 
T. Lewis, with a view to remedy existing monopolies and delays, 
has invited suggestions; and the result, I imagine, will be the 
adoption of a uniform system, giving the small owner the same 
privileges as the bigger one.
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THE SHEFFIELD DISTRICT.

are in(From our own Correspondent.)
The coal trade continues very quiet, particularly in the classes of 

fuel ordered for the metropolitan markets. Manchester delibera
tions have ended in a resolution leaving the districts to enforce 
restriction separately on their own responsibility. This practically 
amounts to an abandonment of the effort to secure a universal 
restriction. I remember when the conference took place at Shef
field between the Coalowners’ Committee and the miners’ delegates, 
the latter distinctly promised that unless the movement 
universal they would not persist with it. Their promise was taken, 
and on that basis the masters proceeded to reason the matter with 
them. Now that the idea of restriction on a national scale has 
been abandoned, the question may be regarded 
season. No one will dispute the wisdom of this decision, for in the 
present state of the market the prospects of colliers in any general 
strike would be hopeless. In fact, at this moment, very few col
lieries are being worked to a profit, and in the cases where large 
iron and steel companies have their own pits, the loss at the latter 
is so heavy as to form a serious drag on any profits made in iron 
and steel.

At Mexborough the first of a series of demonstrations, to be held 
in the district, was attended by nearly a thousand persons 
nected with the South Yorkshire and North Derbyshire Miners’ 
Association. Mr. S. Hall, the chairman, while urging the 
advantages of trade unionism, strongly advocated the principle of 
a sliding scale, and condemned the restriction policy as “a wild, 
visionary, unprofitable, and unpracticable scheme.” A resolution 
was passed in support of the efforts of Messrs. Burt and Broad- 
hurst to secure the amendment of the Mines and Employers’ 
Liability Acts. With regard to the “glut” in the coal market, 
the meeting expressed itself “in favour of any scheme for the 
regulation of the output of coal which is mutual between all 
parties concerned, and which places all miners on the system of 
working in one shaft only, eight hours from bank to bank, in every 
county, and keeping all unskilled men from the collieries.” A 
resolution providing for mutual agreement between “all parties 
concerned ” seems broad enough to admit of even consumers being 
considered from their own standpoint, and it is not likely that 
they would readily agree to any policy which would practically put 
a shilling or two per ton on the coal they consumed.

In the iron trade there are still severe complaints. In merchant 
iron, buyers are holding back in the hope of easier prices. Hoop 
iron is in fair request. At the Phoenix Bessemer Works, the 
Ickles, Rotherham, the contraction of the rail trade has necessi
tated the paying off of one half of the men in the Bessemer shops 
and rail and cogging mills; but the forge and rolling mills 
well employed in the production of spring steel and special brands 
for cutlery and other Sheffield purposes. Large deliveries have 
also been made of steel for wire.

The wagon works in the Rotherham district have good orders in 
hand for Lancashire and Scotland, and also for wheels and axles, 
of which large shipments have been made to India, South America, 
and Australia. The home trade in wheels and axles has also been 
fairly satisfactory. Stove-grates are extensively made by the 
Rotherham firms, who have been so busy this season that overtime 
even had to be worked and the holidays cut short. The Rother
ham brass trade is also in a satisfactory condition. Though pro
gress is chiefly being made in the home markets, one energetic 
house has established itself in Australia, where a brisk business is 
being done.

The Sheffield file trade is still disturbed by the 10 per cent, dis
pute. About seventy men have returned to their employment at 
Messrs. Austin and Dodson’s and Messrs. Beardshaw and Sons’. 
They are being paid according to the old scale. This incident, 
however, does not, on inquiry, hold out any hope of an immediate 
settlement of the difficulty. The two firms concerned have 
recently had some good orders, and find it advisable to re-engage 
the men on the old terms. Other employers state that their stocks 
had accumulated so largely that they have no difficulty in supplying 
their customers from the shelves.

as shelved for a

con- occu-

NOTES FROM SCOTLAND. are
(From our own Correspondent.)

The Glasgow warrant market was very quiet up till the close of 
last week, there being a small business with prices steadily 
declining until they touched the low figure of 46s. 5|d. per ton cash. 
Some rather extensive purchases of warrants have since taken 
place, with the result that prices exhibited a considerable improve
ment in the early days of the week. This upward movement, 
however, is not likely to be assisted by the resolution of several 
ironmasters to send pigs into store. Storing began on Tuesday, 
and it had the effect of arresting the steady reduction which has 
been going on for six or eight months in the stock in Messrs. Connal 
and Co.’s Glasgow stores. The shipments of the past week 
again favourable, amounting to 11,609 tons, as compared with 
9867 in the corresponding week of 1882. At home the demand 
continues very good, and the production large.

Business was done in the warrant market on Friday forenoon at 
46s. 6|d. to 46s. 8d. cash and 46s. 8^d. to 46s. 10|d. one month, 
the quotations in the afternoon being 46s. 8d. to 46s. lOd. cash and 
46s. 10|d. to 46s. ll^d. one month. On Monday transactions were 
effected at 46s. lOd. to 46s. 8d. cash and 47s. to 46s. ll|d. 
month. The market was strong on Tuesday, with business at 
46s. 10|d. cash and 47s. Id. one month. On Wednesday business 
was done between 46s. lid. and 46s. 9d. cash, and 47s. 2d. and 
46s. lOd. one month. To-day — Thursday—transactions were 
effected at 46s. 8^d., 46s. 8d., and 46s. 9.jd. cash, and 46s. lOd, to 
46s. ll^d. one month.

The higher-priced brands of makers’ iron are reduced this week, 
the quotations being as follow Gartsherrie, f.o.b. at Glasgow, 
per ton, No. 1, 57s. 6d.; No. 3, 53s. 6d.; Coltness, 61s. and 54s.; 
Langloan, 61s. 6d. and 54s. ; Summerlee, 59s. 6d. and 50s. 6d.; 
Chapelhall, 57s. Gd. and 53s. 6d.; Calder, 59s. and 50s. 6d.; Carn- 
broe, 54s. 6d. and 49s.; Clyde, 50s. 6d. and 48s. 6d.; Monkland, 
48s. and 46s.; Quarter, 47s. 6d. and 45s. 6d.; Govan, at Broomie- 
law, 48s. and 46s.; Shotts, at Leith, 61s. and 56s.; Carron, at 
Grangemouth, 50s. and 48s.; Kinneil, at Bo’ness, 48s. 6d. and 
47s. 6d.; Glengarnock, at Ardrossan, 54s. and 47s. 6d.; Eglinton, 
47s. 6d. and 45s. 9d. ; Dalmellington, 49s. and 48s.

The malleable iron trade continues busy. A beginning is being 
made at the Coates Ironworks, recently purchased by Messrs. 
Jardine and Goodwin, who have let the adjoining tube works, and 
also contemplate eventually introducing the manufacture of steel. 
There is very little change in the prices of malleable iron. Ship
building specifications are offering in large numbers. The engi
neering and boiler-making departments are actively employed, and 
the hardware trades are also in a satisfactory condition.

The coal trade is very active all over the Scotch mining districts, 
and it is now certain that the present year’s business will be among 
the largest on record. At Glasgow the shipments are heavy, and it 
is difficult to obtain vessels to carry away the coals ordered. 
Plenty of steamers could be got, but they are unsuitable for carry
ing coals long distances, owing to their own consumption of fuel. 
There is great activity in Fife, where, however, prices are low. The 
coal exported at Grangemouth during the week amounted to 
4800 tons, while 5000 tons were despatched at Bo’ness and a fair 
quantity at Leith. The quotations are everywhere without 
material change.

Miners’ demonstrations have been unfrequent of late, but a 
few meetings of some importance have been held this week. The 
largest of these took place on Monday at Stirling, when there was 
a gathering of Fife and Clackmannan miners and their friends, 
variously estimated at from 6000 to 10,000 persons. They were 
addressed at length by Mr. Burt, M.P., who said that had the 
miners done nothing else than maintain the shortened hours of 
labour, that was worth ten times the trouble that had been expended

are

were
The Leeds Forge Company.—A series of official trials of the 

strength of Fox’s corrugated flues have been conducted for several 
days in succession at the Leeds Forge Company’s works under the 
direction of Mr. T. W. Traill, chief engineer surveyor to the 
Board of Trade, and Mr. Peter Samson, assistant chief engineer 
surveyor to the Board of Trade, for the purpose of establishing 
new Government rules for the pressures to be carried in the boilers 
of passenger steamers obtaining the Board’s certificate. A great 
many former tests of the different constructions of boiler furnace 
flues, including Fox’s patent corrugated flue, have been made 
at the works, but those of Fox’s patent tested last showed 
that very great advances as to their powers of resistance and 
other qualities have resulted from the methods of manufacture 

being carried out entirely by the new and specially patented 
machinery laid down during last year. The advantages of machine- 
made flues are, it is claimed, such that it is considered a new rule 
should be at once laid down by the Board of Trade to their 
surveyors and shipbuilders showing the extension of pressure these 
flues are entitled to carry according to the exhaustive series of 
trials which have been made. On Saturday week the comple
tion and starting of the company’s new Siemens steel works was 
made, and the Mayor of Leeds—Mr. Woodhouse—was invited to 
take part in the operations of tapping the molten steel from the 
ladle, which was done in good style, and the same gentleman 
worked the steam travelling crane which lifted the first ingot from 
its bed in the casting pit amid the cheers of the forge workmen, 
numbering some 800 or 900, as well as a number of gentlemen 
whose names are well known in engineering circles. After these 
several operations had been successfully accomplished an adjourn
ment was made for refreshment, when Mr. Samson Fox, the 
managing director, in suitable terms proposed the health of the 
Mayor, at the same time asking him to accept as a memento of 
the occasion a case containing a set of silver serviette rings made 
in the form of small corrugated flues. The toast having been 
enthusiastically drunk by the company, his Worship thanked 
those, present and proposed “Prosperity to the Leeds Forge,” 
coupling with his proposition the name of Mr. Samson Fox, whom 
he said he had had the pleasure of knowing more intimately 
lately, and to whom he felt sure the district of Armley owed much 
for the trade his invention had brought to it; also that Leeds 
required many more such works and workers as those of the Leeds 
Forge Company in order to keep up its advance and to progress 
with other towns. Mr. Fox replied, and proposed “ The health of 
Mr. Traill, of the Board of Trade,” who coupled with his response 
the name of Mr. Wm. Fox as his brother’s able assistant; and 
also spoke of the courteous manner in which the Government 
officials of the Board of Trade were always received by the company’s 
staff. The Forge band much enlivened matters by playing a 
choice selection of popular music. The Mayor, along with the 
Town Clerk, Mr. Morrison, was conducted over the extensive 
works by Mr. Samson Fox, and the proceedings were brought to 
a close,—Leeds Mercury,

now

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

Notwithstanding the fact that the shipments for last month 
were exceedingly good, and that the ironmasters’ returns of stocks 
are also of a satisfactoiy nature, the Cleveland pig iron trade is in 
a weaker condition than it was a week ago. At the iharket held 
at Middlesbrough on Tuesday, No. 3 g m.b. was offered by mer
chants at 39s. 3d. per ton, and it was reported that in some 
instances sales had been made at 39s. l^d., and even as low as 39s. 
per ton. Makers’ prices ranged from 39s. 6d. to 40s. per ton, but 
some of them who are fast completing their contracts have booked 
orders at less than 39s. 6d. The majority of producers are, how
ever, in a fair position, and can afford to be firm for the present.

Warrants are still almost unsaleable, and 39s. per ton is the most 
that is offered for them.

The stock of Cleveland iron in Messrs. Connal’s store at 
Middlesbrough was on Monday last 77,263 tons, being a reduction 
of 660 tons for the week. In their Glasgow store they have 
578,490 tons of iron.

During the past month there have been shipped from the 
Tees 87,091 tons of pig iron and 29,725 tons of manufactured iron 
and steel. In April 87,830 tons of pig iron and 35,146 tons of 
manufactured iron and steel were exported. In May the bulk of 
the pig iron was disposed of as followsTo Scotland. 26,021 tons; 
to Germany, 19,733 tons; to France, 8750 tons; to Holland, 5535 
tons; to Belgium, 4350 tons; and to Norway and Sweden, 4232 
tons. This month the shipments are progressing at a fairly satis
factory rate.

The Cleveland ironmasters’ returns for May were issued
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582. Coupling for Chains, &c., J. H. Vidal, Sunderland. 

—2nd February, 1883.
585. Stamping, &c., Cigarette Papers, W. H. Beck, 

London.—Com. from E. Abadie.—2nd February, 1883.
601. Indicators for Engines, A. Budenberg, Man

chester.—A communication from C. F. Budenberg. 
—3rd February, 1883.

602. Holding Neckties in Po:ition, E. C. Wise, Belve
dere.—3rd February, 1883.

623. Regulating, &c., Currents of Electricity, P.
Cardew, Chatham.—5th February, 1883.

653. Spinning Wool, J. T. Nelson, Leed3 — 6th Febru
ary, 1883.

824. Extensible Fire-escape Ladder'1, A M. Clark, 
London.—Com. from D. Hayes.—14/5 February, 1883. 

842. Working Grabs, Buckets, &c., J. H. Wild, Leeds. 
—15th February, 1883.

867. Generating and Utilising Electricity, F. M.
Newton, Belfast.— 16th Februojry, 1883.

967. Extracting Sugar from Molasses, &c., C. Steffen, 
Vienna.—22nd February, 1883.

978. Effecting Illumination by Liquid Hydro
carbons. C. D. Abel, London.—A communication 
from J. Pintsch.—22nd February, 1883.

1018. Damping Fabrics, J. B. Jackson and G. Bentley, 
Bury.—24/5 February, 1883.

1403. Telephonic Apparatus, W. Moseley, London.— 
16th March, 1883.

2166. Lubricators, C. H. Andrew, Stockport.—23/5 
April, 1883.

2556. Separating, Feeding, &c., Shoe-lace Studs, 
II. H. Lake, London.—A communication from W. C. 
Bray.—22nd May, 1883.

2747. Preventing Incrustation in Steam Boilers, S. 
Lattuada, Milan.

2748. Treating Ores, P. C. Bunn, Norwich.
2749. Sheet Delivery Apparatus, W. Conquest.— 

(Messrs. R. Hoe and Company, New York, U.S)
2750. Refined Sugar, J. Allen, Stepney.
2751. Cutting Slate Rolls, O. Thomas, Bangor, and 

R. G. Thomas, Mcnai Bridge.
2752. Steam Engines, W. Watson, Leeds.
2753. Firing Gunpowder, C. W. Curtis, London.
2754. Copper Pyrites, S. Pitt.—(A. Cray, Edinburgh)
2755. Constructing Road3, H. F. Williams, London.
2756. Glass Syringes, E. C. Williams, London.

4th June, 1883.
2757. Moulding Metals, S. E. Seanor, J. Hill, and J. 

Butler, Yorkshire.
2758. Car Couplers, E. T. Hughes — (G. A. Cage, R. F. 

Shreuder, and B. F. Read, Minevea, U.S)
2759. Enabling Observers to Read Thermometers, 

&c., J. Enright, London.
2700 Fluid Isinglass, L. A. Groth.—(C. A. Solilstrom, 

JonkOping.)
2761. Combing Machines, E. de Pass.—(/. hubs, Paris )
2762. Sails for Ships, J. Capper, Liverpool.
2763. Generating, ire., Electricity, W. H. Scott, 

Wimbledon.
2764. Plaiting Machines, J. and R. J. Foot, London.
2765. Fireplaces, P. Jensen.— (F. von Callenberg and 

E. Fischer, Teplitz.)
2766. Revolving Back Collars, ire., E. Partridge, 

Smethwick.
2767. Treating Coal, H. Symons, Totnes.
2768. Generating Electric Currents, H. H. Lake.— 

(R. E. Ball, New York, U.S.)
2769. Electric Lamps, W. Lake.—(C. Merges, Hague.)
2770. Electric-motors, J. Imray.—{H. T. Hillischer, 

Vienna.)
2771. Ligneous Compounds, C. D. Abel.—(S. Harrass, 

Germany.)
2772. Shirts, G. Charlton, Newcastle-on-Tyne.

{List of Letters Patent which passed the Great Seal on the 
5th June, 1883.)

5804. Cruet Frames, J. F. Homer, Birmingham.—5th 
December, 1882.

5822. Bottles and Stoppers, J. T. Creasy, London.— 
6th December, 1832.

5839. Loading Silk, &c., G. W. von Nawrocki, Berlin.
—7th December, 1882.

5840. Sewing Machine, T. J. Denne, Red Hill.—7th 
December, 1882.

5841. Reducing Friction between Water and Sub
merged Bodies, F. H. F. Engel, Hamburg.—7th De
cember, 1882.

5854. Metallic Alloys, W. Keep, Cornwall.—8th 
December, 1882.

5860. Stays or Corsets, W. H. Symington, Market 
Ilarborough. —8th December, 1882.

5862. Bucket Dredgers, G. Klug, Hamburg.—8th 
December, 1882.

5863. Watch or Clock, J. Pallweber, Salzburg.—8th 
December, 1882.

5864. Caoutchouc, &c., Gums, W. C. Horne, Old 
Charlton.—8th December, 1882.

5869. Beverages, J. Armstrong, London.—8th Decem
ber, 1882.

5880. Consuming Smoke, &c., H. C. Paterson, Glasgow.
—9th December, 1882.

4891. Pocket Knives, A. J. Boult, London.—9th Decem
ber, 1882.

5893. Billiard Cloths, J. and G. E. Stead, Leeds — 
9th December, 1882.

5903. Cans or Vessels, T. S. Marriage, Reigate.—111 A. 
December, 1882.

5908. Tobacco Pipes and Cleaners, A. Barr, Glasgow.
—11/A. December, 1882.

5917. Planing and Milling Machines, W. F. Smith 
and A. Coventry, Salford.—12/A December, 1882.

5926. Applying Electric Currents to Organic Bodies, 
H. Hang, Westphalia, and A. Wienand, Baden.—12/A. 
December, 1882.

5934. Sawing Wood, W. R. Lake, London.—12th Decem
ber, 1882.

5969. Valves, W. Hargreaves and W. Inglis, Bolton.— 
14/5 December, 1882.

5974. Looms for Weaving, D. Eastwood, Luddenden 
Foot.—lith December, 1882.

5977. Galvanic Batteries, J. Rapieff, London.—14t5 
December, 1882.

6012. Excavating Machinery, J. Imray, London.— 
16/A. December, 1882.

6044. Spinning Fibres, E. Tweedale, Accrington.—18th 
December, 1882.

6086. Banjos, &c., W. R. Lake, London.—20th Decem
ber, 1882.

6092. Vessels for Preserving Liquids, W. R. Lake, 
London.—29th December, 1882.

6124. Colour Boxes, T. Foxall, London.—22nd Decem
ber, 1882.

6126. Warming Buildings, E. Hopgood, Ryde, and E.
Jenner, London.—22nd December, 1882.

6131. Metallised Glass, &c., A. M. Clark, London.— 
22nd December, 1882.

6176. Glucose Syrup and Grape Sugar, H. Iladdan, 
London.—27th December, 1882.

208. Colour Boxes, T. Foxall, London.—13/A January, 
1883.

785. Feed-water Purifiers for Boilers, W. Thomp
son, Liverpool.—13/A February, 1883.

838. Beating, &c., Carpets, C. Hinksman, London.— 
15/A. February, 1883.

1255. Electric Lamps and Fittings, J. G. Statter, 
Wakefield.—8th March, 1883.

1270. Life-saving Apparatus, R. E. Pinhey, Oxton.— 
9th March, 1883.

1304. Dynamo and Magneto-electric Machines, C. W.
Vincent, London.—12th March, 1883.

1320. Generating and Condensing Steam, J. Hodgart, 
Paisley.—13/A March, 1883.

1763. Horseshoe Blank Rolls, H. J. Haddan, London. 
—7th April, 1883.

List of Specifications published during the 
week ending June 2nd, 1883.

737*. 4d.; 1749*, 4d.; 1984*, 4d.; 2238*, 4d.; 2369, 4d.; 
4572, 6d.; 4691, 6d.; 4714, 6d.; 4718, 6d ; 4722, 6d ;
4725, 2d ; 4735, 4d.; 4746, 6d.; 4749, 2d.; 4753, 6d.;
4754, 2d; 4755, 4d.; 4761, 2d.; 4762, 8d ; 4763, 2d.;
4764, 2d.; 4765, 6d.; 4767, 2d.; 4768, 6d.; 4771, 6d ;
4772, 2d.; 4773, 2d.; 4776, 6d.; 4777, 6d.; 4778, 6d.;
4780, 6d.; 4782, 8d.; 4783, 6d.; 4784, 2d.; 4786, 2d.;
4787, 6d.; 4789, 4d.; 4790, 8d.; 4791, 6d.; 4792, 4d.;
4793, 6d.; 4794, 6d.; 4796, 2d.; 4797, 6d.; 4798, 4d.;
4799, 2d.; 4800, 2d ; 4801, 2d.; 4803, 6d.; 4805, 6d.;
4803, 6d,; 4807, 6d.; 4808, 2d.; 4809, 4d.; 4810, 4d.;
4811, 6d.; 4812, 6d.; 4813, 10d.; 4814, 6d.; 4815, 8d.;
4816, 2d.; 4818, 2d.; 4819, 6d.; 4820, 2d ; 4822, 8d.;
4823, 6d.; 4825, 2d.; 4826, 4d.; 4828, 2d.; 4829, 2d.;
4830, 6d.; 4831, 8d.; 4833, 6d.; 4834, 4d.; 4836, 2d.;
4837, 6d.; 4838, 6d.; 4839, 2d.; 4840, 2d.; 4842, 2d.;
4843, 6d.; 4844, 6d.; 4846, 4d.; 4847, 6d.; 4848, 6d.;
4S49, 2d.; 4851, 4d.; 4852, 2d.; 4853, 2d.; 4854, 8d.;
4855, 6d.; 4856, 2d.; 4858, 2d.; 4859, 6d.; 4860, 2d.;
4861, 2d.; 4862, 2d.; 4863, 8d.; 4864, 6d.; 4865, 2d.;
4866, 2d.; 4867, 6d.; 4868, 6d.; 4869, 6d.; 4870, 6d.;
4871, 6d.; 4872, 6d.; 4873, 2d.; 4874, 4d.; 4875, 6d.;
4876, 6d.; 4877, 6d.; 4878, 2d.; 4879, 2d.; 4881, 6d ;
4882, 6d.; 4883, 6d.; 4884, 6d.; 4885, 2d.; 4886, 2d.;
4887, 2d.; 4883, 2d.; 4889, 4d.; 4891, 6d.; 4892, 6d.;
4893, 2d.; 4894, 2d ; 4895, 6d.; 4896, 2d.; 4898, 6d ;
4899, 6d.; 4900, 2d.; 4901, 6d.; 4903, 2d.; 4904, 6d.;
4905, 6d.; 4907, 6d.; 4909, 4d.; 4912, 6d.; 4914, 6d.;
4915, 6d.; 4918, 6d ; 4919, 8d.; 4920, 6d.; 4921, 2d.;
4922, 6d.; 4924, 6d.; 4925, 2d.; 4926, 6d.; 4927, 4d.;
4928, 2d.; 4929, 8d.; 4931, 4d.; 4932, 6d.; 4933, 4d.;
4934, 2d.; 4935, 2d.; 4936, 2d.; 4937, 2d.; 4938, 2d.;
4939, lOd.; 4940, 4d ; 4941, 2d.; 4943, 4d ; 4944, 2d.;
4945, 6d.; 4946, 2d.; 4947, 6d.; 4948, 6d.; 4949, 4d.;
4951, 6d.; 4952, 2d.; 4954, 4d.; 4956, 6d.; 4958, 6d.;
4960, 2d.; 4962, 4d.; 4963, 8d.; 4964, 2d.; 4965, 2d.;
4969, 6d.; 4970, 2d.; 4972, 6d.; 4974, 8d.; 4975, 4d.;
4976, 2d.; 4977, 8d.; 4980, 4d.; 4981, 6d.; 4982, 6d.;
4983, 2d.; 4984, 2d.; 4985, 2d ; 4998, 6d.; 4999, 6d.;
5000, 6d.; 5014, 4d.; 5022, 6d.; 5036, 6d.; 5044, 4d.;
5052, 6d.; 5129, 4d.; 5168, 6d.; 5297, 6d.; 5120, 6d.;
5467, 4d.; 5546, 6d.; 5835, 4d.; 516, 6<L

*** Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
postage. Sums exceeding Is. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holbom, to Mr. H. Reader Lack, her Majesty’s 
Patent-office, Southampton-buildings, Chancery-lane, 
London.

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-office officials, by 
giving the number of the page of The Engineer at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at The Engineer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification.

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

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

29 th May, 1883.
2651. Laying Electrical Conducting Wires in the 

Ground, H. J. Allison.—(/. Greives <k J. Bleoo, U.S.)
2652. Stretching Woven Fabrics, J. Strang, ltams- 

bottom.
2653. Ploughs, E. Edwards.—(S. Boreau, France.)
2654. Burners for Cooking, S. Leoni, London.
2655. Sinking Shafts, &c., C. D. Abel.—F. H. Poetsch, 

Germany.)
2656. Cartridge Holder, P. W. D’Alton, London, and 

F. W. Durham, Barnet.
2657. Elastic Waterproof Compounds, W. Burnham, 

Chicago, U.S.
2658. Ring Spinning Frames, W. T. Emmott.—{C. 

Verenet and E. Appenzeller, Mulhouse.)
2659. Harness Shaft-tugs, S. E. Davies. Liverpool,
2660. Culinary Utensils, P. Bjorling, Heath Town.
2661. Electric Arc Lamps, J. Brockie, Brixton.
2662. Tables, <fcc., H. Kinsey, Swansea.
2663. Rotary Screens, H. Shield and W. N. Crockett, 

Nottingham.
2664. Purifying Hay, C. Perkin, Northemden.
2665. Screw Stocks, &c., W. McCormack, Paignton.
2366. Perambulator Bodies, G. P. Lee, Manchester.
2667. Telephonic Transmitting Apparatus, J. Graham, 

London.
2668. Dyeing Silk, T. Holliday.—(27. Rau, U.S.)
2669. Ammonia, W. J. Cooper, London.
2670. Dynamo-electric Machines, W. Hochhausen, 

New York, U.S.
2671. Tramways, &c. , W. P. Hope, Edinburgh.
2672. Carding Engines, A. Clark.—{H. Woodman, U.S.)
2673. Galvanic Batteries, A. Clark.—{G. Velloni, Paris.)
2674. Railway Buffers, H. H. Lake.—(G. Turton, 

London.)

{Last day for filing opposition, 26th June, 1883 )
496. Gradual Reduction of Grain, W. P. Thompson, 

Liverpool.—A communication from W. D. Gray and 
E. P. Allis.—30 th January, 1883.

506. Operating Propelling Appliances, Ac., E. P. 
Alexander, London.—A communication from J. 
Frazier.—30th January, 1883.

518. Aerial Navigation, W. R Lake, London.—A 
com. from E. F. Falconnet.—31s/ January, 1883.

519. Manufacturing Gas from Oils, A. Jay and C. 
Hook, Kingswood Hill.—31s/ January, 1883.

525. Exhibiting Goods, F. Mcllvenna, Manchester.— 
31s/ January, 1883.

539. Driving Vehicles by Electricity, &c., M. R. 
Ward, London.—31s/ January, 1883.

Emboising Plates, D. Appleton, Manchester.— 
Is/ February, 1883.

551. Artificial India-rubber and Gutta-percha, W.
Harrison, London.—Is/ February, 1883.

553. Obtaining Products from Coal, Ac., H. Pattin- 
son, jun., Felling.—Is/ February, 1883.

555. Electrical Conductors, J. Imray, London.—A 
communication from the Societd Anonyme des Cables 
Electriques.—1st February, 18S3.

576. Wineow Sashes, D. F. W. Quale, Isle of Man.— 
2nd February, 1883.

579. Floats of Paddle-wheels, J. Stewart, London.— 
2nd February, 188?.

598. Galvanic Batteries, H. Thame, London.—3rd 
February, 1883.

625. Substitute for Leather, Ac , W. Wise, London.
—A com. from E. Bauer.—5th February, 1883.

697. Etching upon Glass, J. G. Sowerby, Gateshead- 
on-Tyne.—8th February, 1883.

708. Steering Gear for Ships, G. D. Davis, London. — 
9th February, 1883.

725. Lamps, T. E. Bladon, Birmingham.—9th February, 
1883.

728. Hand Rakes, W. R. Lake, London.—A communi
cation from T. Carlsson.— 9th February, 1883.

750. White Pigment, T. Griffiths, Oxton.—10/A. Feb
ruary, 1883.

756. Gun Carriages, A. Noble, Newcastle-upon-Tyne. 
—10th February, 1883.

757. Reducing Grain, C. Pieper, Berlin.—A communi
cation from A. C. Nagel, R. H. Kaemp, and A. 
LinDenbrtigge.—12th February, 1883.

758. Pressing Glass, J. G. Sowerby, Gateshead-on- 
Tyne.—12th February, 1883.

790. Corrugated Box Irons, J. Gautherin, Paris.— 
13/A. February, 1883.

801. Sewing Machines, W. Morgan-Brown, London.— 
Com. from O. R. van Vechten.—14/A February, 1883. 

1087. Distillation of Coal, Ac., J. Barrow, Clayton. 
—28/A February, 1883.

1131. Balancing, Ac., Window Sashes, J. B. Adams 
and J. Telford.—2nd March, 1883.

1170. Stitching Books, G. W. von Nawrocki, Berlin.— 
Com. from G. Haunhorst—5th March, 1883.

1422. Cure for Foot-and-Mouth Disease, G. Jeanes, 
London.—17/A March, 1883.

1600. Glove Fastenings, F. J. Martin, London.—29th 
March, 1883.

2053. Steam Generators, II. F. Phillips, London.— 
23rd April, 1883.

2155. Baling Presses, J. Watson, Londtn. — 28/A 
April, 1883.

2193. Railroad Brake Apparatus, B. Mills, London. 
—A communication from D. Torrey.—Is/ May, 1883.

2194. Railroad Brake Apparatus, B. Mills, London. 
—A communication from D. Torrey.—1st May, 1883.

2201. Knitting Machines, J. Higham, Newton Heath. 
—Is/ May, 1883.

2202. Umbrella Frames, J. Willis, Boumemoth.—Is/
May, 1383.

2217. De krmining the Rate of Water Consumption, 
H E. Newton, London.—A communication from B. 
Church.—Is/ May, 1883.

2270. Actions of Pianofortes, J. Herrburger, Paris.— 
4/A May, 1883.

2274. Propelling Sea-going Vessels, H. Gerner, New 
York.—4th May, 1883.

2275. Water-wheels, G. W. von Nawrocki, Berlin.— 
A communication from H. Baumottc and R. Nog- 
gerath.—4th May, 1883.

2616. Corset, W. R. Lake, London.—A communication 
from I. Strouse.—25/A May, 1883.

Inventions Protected for Six Months on 
Deposit of Complete Specifications.

2651. Laying Electrical Conducting Wires in the 
Ground, H. J. Allison, London.—A communication 
from J. Greives and J. H. Bless, Paterson, U.S.— 
29/A May, 1883.

2700. Banjos, &c., W. R. Lake, London.—A communi
cation from H. McCord, St. Louis, U.S.—30th May, 
1883.

2715. Wedge-shaped Air Balloon, G. Wellner, Briinn. 
—31s/ May, 1883.

543.

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

2179. Hollow Glass Reflectors, A. Specht, Ham
burg.—28/A May, 1880.

2182. Facilitating Torpedo Boats, W. R. Lake, Lon
don.— 28/A May, 1880.

2183. Railway Signalling Apparatus, C. E. Spagno- 
letti, London.—28/A May, 1880.

2184 Bankers’ Cheques, A. A. Nesbit, London.—28/A 
May, 1880.

2189. Preserving Meat, W. C. Marshall, New York. 
—29/A May, 1880.

2204. Chromatic Printing Machines, W. Ri Lake, 
London. — 29th May, 1880.

2d)3. Water-closets, W. R. Lake, London.—29/5 May, 
1880.

2230. Looms for Weaving, J. H. Brierley, London.— 
1st June, 1880.

2233. Rules, &c., L. Appleton, London.—Is/ June, 
1880.

2392. Mariners’ Compass, D. McGregor, Liverpool.— 
12/A June, 1880.

2229. Lighting Gas, C. L. Clarke and J. Leigh, Man
chester.—Is/ June, 1880.

2247. Manufacturing Felt, W. Bywater, Leeds.— 
2nd June, 1880.

2248. Sizing Yarns, W. Bywater, Leeds.—2nd June, 
1880.

2493. Key for Railway Chairs, J. Gillings, Great Yar
mouth.—15th June, 1876.

2552. Knitting Machinery, S. Lowe and J. W. Lamb, 
Nottingham.—23rd June, 1880.

2222. Kilns for Burning Bricks, J. P. Cramp, North
ampton.—Is/ June, 1880.

2280. Incubating Apparatus, M. Arnold, Acton.—4/5 
June, 1880.

2288. Water Pipe Joints, J. Robbins, London.—5th 
June, 1880.

2418. Transmitters, R. M. Lockwood and S. H. Bart
lett, New York.— 15th June, 1880.

2419. Telephone Receivers, R. M. Lockwood and 8. 
H. Bartlett, New York.—15/A June, 1880.

2253. Inlaid Articles, G. Hirst, Whitby.—2nd June, 
1880.

2298. Steering Ships, &c , T. B. Heathom, London.— 
7th June, 1880.

30 th May, 1883.
2675. Electrical Meters, T. J. Handford.—{T. A. 

Edison, Menlo Park, U.S.)
2676. Numbering, &c., Tickets, J. M. Black, London.
2677. Changing Photographers’ Backgrounds, A. M. 

Clark.—( W. E. Lindop, Canada.)
2678. Plate Springs, G. W. Willford, Sheffield.
2679. Creel Pegs, P. Coonan, Risliton.
2680. Extracting Fat from Bones, &c., C. D. Ekman, 

Sweden.
2581. Horsenails, E. Brydges.—{A. Gross, Berlin.)
2632. Pulverising Substances, H. C. Bull, Liverpool.
2683. Belt Fasteners, R. L. Kirlew, Manchester.
2684. Reaping, &c., Machines, J. Wild, Tetney.
2635. Combined Button and Fastener, T. W. Taylor, 

Birmingham.
2686. Oil Paints, &o , A. F. Link.—(E. Fischer and M. 

E. Cohn, Berlin.)
2637. Securing Tires to Wheels, J. Spence.—(A. C. 

Broicn and R. Lmdsley, South Africa.)
2688. Steam Boilers, H. Johnson, Burgess Hill.
2689. Velocipede Saddles, J. White and J. Asbury, 

Coventry.
2690. Oil Cans, G. A. J. Schott, Bradford, and G. 

Robinson, Sheffield.
2691. Artificial Fertilisers, J. Young, jun., Norfolk.
2692. Governors, W. P. Thompson.—{H. Chapin, U.S )
2693. Graining Surfaces, J. A. Meginn, Liverpool.
2694. Railway Trucks, A. J. Boult.—(P. Dietrich, 

Berlin.)
2695. Covers for Articles for Transmission by Post, 

&c., J. Hertz, London.
2696. Staiths, G. Taylor, Penarth.
2697. Lacing Gloves, A. M. Clark.—(IF. Foster, U.S)
2698. Chimney Tops, J. Waple, Brixton.
2699. Coke Ovens, F. Wirth.— {F. Brunck, Germany.)
2700. Banjos, &c., W. R. Lake.—{H. McCord, U.S)

31s/ May, 1883.
2701. Punching Machine, A. Higginson, Liverpool.
2702. Gas Motors, C. Pieper.—(E. Karting and G. 

Lieckfeld, Hanover.)
2703. Starch, J. Poison and J. M. Harley, Paisley.
2704. Trousers, <fcc., J. H. Clibran, Altrincham.
2705. Seats, J. A Boxer, Folkestone.
2706. Gas Caloric Motive Engines, E. and E. Crowe, 

Manchester, and H. Crowe, Middlesbrough.
2707. Soap, E. A. Brydges.—(F. 0. Spielhagen, Berlin.)
2708. Lathe Back Headstocks, T. B. Barker and J. A. 

Ewins, Birmingham.
2709. Producing Steam Power, S. J. Fear, Redland, 

and G. C. S. Hill, Bedminster.
2710. Preventing Rust on Cast Iron, <fcc., L. A. 

Groth.—(E. Nicolaus, Saxony.)
2711. Scissors, &c., L A. Groth.—{B. Cunze, Berlin.)
2712. Cocks or Taps, J. Ohren, Rio de Janeiro.
2713. Caramels, H. Roberts, Greenwich.
2714. Lager Beer, &c., J. P. JacksoD, Liverpool.
2715. Wedge-shaped Air Balloon, G. Wellner, Brtinn.
2716. Ships’ Berths, H. J. Haddan.—{G. Smith, U.S.)
2717. Play Cards, H. J. Haddan.— (A. Dougherty, U.S.)
2718. Miners’ Safety Lamps, D. Dodd, Intake.
2719. Toothed Wheels, &c., H. Shaw, Sheffield.
2720. Water Meters, H. Frost, Manchester.
2721. Steam Boilers, E. Binns, Halifax.
2722. Devices for Indicating Speed, &c., R. P. Sellon, 

Surbiton.
2723. Indexing of Books, J. H. Johnson.— (H. A. de 

Silvera, New York, U.S.)
2724. Converting Reciprocating Motion into Rotary 

Motion, W. R. Lake.—{F. Zassenhaus, Cleve.)

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

2254. Packing for Stuffing Boxes, A. Beldam, Lon
don.—29th May, 1876.

2320. Toilet Services, J. Vernon, Scotland.— Is/ June, 
1876.

2301. Wood Paving, C. H. Green, New York—31s/ 
May, 1876.

2352. Interlocking Railway Points, Sic., F.W. Webb, 
Crewe.— 6th June, 1876.

2363. Railway Carriage Lamp Glasses, H. Defries, 
London.— 6th June, 1876.

2380. Drying Animal Substances, H. S. Firman, Lon
don.— 7th June, 1876.

Notices of Intention to Proceed with 
Applications.

{Last day for filing opposition, 22nd June, 1883.)
20. Boots and Shoes, H. H. Lake, London.—A com

munication from E. H. Buckley. — Is/ January, 1883.
309. Factory Chimney Shafts, S. Hart, Huli.—18th 

January, 1883.
426. Preserving Milk, E. A. Brydges, Upton.—A com

munication from E. Scherff.—26th January, 1883.
430. Stringing and Tuning Pianos, C. F. Southack, 

London.—26th January, 1883.
442. Cooking Food, A. F. Link, London.—A communi

cation from F. Desplas.—27th January, 1883.
456. Kilns for Drying Malt, &c., P. Norton, Dublin. 

—27th January, 1883.
473. Porcelain Fire clay Baths, J. Hall, Stourbridge. 

—29th January, 1883.
476. Looms for Weaving, T. Lonsdale, Blackburn.— 

29/A January,-1883.
478. Rope Driving and Haulage, M. Smith, Halifax. 

—29th January, 1883.
481. Hoisting Stone, &c., R. Stone, New York.—29th 

January, 1883.
489; Heating and Cooking Stoves, J. A. B. Bennett, 

King’s Heath, J. Herd and B. P. Walker, Edgbaston. 
—30/A January, 1883.

505. Attachments for Brackets, &c. , J. H. Norrington, 
Harlesden.—89th January, 1883.

SILRad/ators, L. W. Leeds, London.—30/A January,

520. Electric Arc Lamps, A. Kryszat, Moscow.—31s/ 
January, 1883.

523. Folding Bedsteads, A. Hodson, London.—31s/ 
January, 1883.

527. Shuttles for Sewing Machines, H. J. Haddan, 
London.—A communication fromE. Capitaine.—31s/ 
January, 1883.

550. Spring Hasp or Clip, C. Mohr, Birmingham.—Is/ 
February, 1883.

558. Marine Boilers, C. II. Ziese, Elbing.—Is/ Febru
ary, 1883.

673. Sharpening Picks, <fcc., R. Walton and F. A, 
Stansfield, Rawtenstall. —2nd February, 1883.

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

1st June, 1883.)
5767. Secondary Batteries, W. A. Barlow, London.— 

4th December, 1882.
5777. Attachments for Perambulators, A. Lloyd, 

London.—5th December, 1882.
5780. Corrugating Metal Sheets, G. M. Edwards, 

London.—5th December, 1882.
5781. Suspending Swing Looking-glasses, &c., G. 

Crofts and G. F. Assinder, Birmingham.—5th Decem
ber, 1882.

5782. Gas Engines, W. Watson, Leeds.—5/5 December 
1882.

5803. Draw-off Apparatus, T. Collingwood, London. 
—5th December, 1882.

5834. Pipe Couplings, D. Drummond, Lenzie, N.B.— 
7th December, 1882.

5838. Panels, Name-plates, &c., C. L. H. Lammers, 
Gosforth —7th December, 1882.

5844. Suspended Lights, J. J. Royle, Manchester.— 
7th December, 1882.

5847. Indicating and Recording Time, C. H. and 
C. W. Thompson. London.—7th December, 1882.

6849. Connecting Draught Animals to Vehicles, <fec., 
J. Rexford, Edmonton.— 7th December, 1882.

6966. Slide Valves, C. Pieper, Berlin.—14/5 December, 
1882.

427. Manufacture of Fibrous Material, C. Weygang, 
London.—26/5. January, 1883.

432. Weft Forks and Holders, W. B. White, Colne. 
—26/5 January, 1883.

963. Guard for Carving Forks, A. M. Clark, London 
—21s/ February, 1883.

1144. Treating Sewage, &c., W. C. Sillar, Blaokheath, 
and J. W. Slater, London.—3rd March, 1883.

1433. Ventilated Tap, T. Peacock, London, and J. S. 
Sworder, Loughton.—19/5 March, 1883.

Is/ June, 1883.
2725. Floating Vessels, W. Johnston, Liverpool.
2726. Safety Corn Cutter, H. W. Sharpin, Bedford.
2727. Discharging Night Soil, A. M. Clark.—(in Com- 

pagnie Ginbale de Salubrite, Paris.)
2728. Ladies’ Hat Rests, A. Buckler, Coventry.
2729. Steam Engines, W. C. Nicholson and J. Dixon, 

Kingston-upon-Hull.
2730. Shot, G. Lampen, Gateshead-on-Tyne.
2731. Motor, R. Anderson, Bermondsey.
2732. Steam Boilers, E. H. Nicholson and W. Mather, 

Newark-upon-Trent.
2733. Water-closets, J. Smith, Blackburn.
2734. Purifying Alkaline Solutions, T. Glover, 

Runcorn.
2735. Pottery Kiln, J. Broadhurst, Fenton.
2736. Surgical Fabrics, S. Gamgee, Birmingham.
2737. Railway Vehicles, W. R. Lake.—(/. W. H. 

Hullett, Port Augusta.)
2738. Coal Staith. G. Taylor, Penarth.
2739. Generating Electric Energy, A. J. Boult.—(B. 

Faquant, Springfield, U.S )
2740. Boots, &c., W. P. Thompson.—(IF. Rogers, U.S.)
2741. Electro-magnetic Engines, &c., R. W. M. Fraser. 

—{J. R. Fraser, Gibraltar.)
2nd June, 1883.

2742. Toothed Wheels, J. Whittaker, Oldham.
2743. Electric Arc Lamps, F. L. Willard, London.
2744. Wood Screws, F. C. Glaser.— {H. Boesner and F. 

Baumgarten, Germany.)
2745. Removing Incrustation from Vessels, R. de 

Martino, Milan.
2746. Lubricator, J. Imray.— {H. Zweiffel, Kalk.)

ABSTRACTS OF SPECIFICATIONS.
Prepared by ourselves expressly for The Engineer at thi 

> office oj Her Majesty's Commissioners Of Patents.

4943. Writing Slates, J. and W. Williams, North 
Wales.—17/5 October, 1882. 4d.

To strengthen the frame a groove is formed along 
the top and bottom edge, and in it a wire is placed, the 
two ends then being passed into diagonal holes across 
the corners, and the extreme ends turned down into 
the wood.
2309. Bulge Barrel Machines, E. 6. Brewer, Lon

don.—19/5 May, 1882.—{A communication from R. 
Hinchliffe, Hamilton, Canada.)—{Not proceeded with.) 
4d.

This relates to the general construction of these 
machines so as to render them more compact, conve
nient, and durable.
4572. Manufacture of Gas, S. Chandler, Newington• 

causeway.—26/5 September, 1882. 6d.
This relates more particularly to improvements in 

for scrubbing or washing gas, such as that 
in patent No. 4928, a.d. 1877, in which 

segments of iron are arranged in clusters, with spaces 
for the passage of gas. The two outside plates Are 
joined by a strap, so as to form a basket of just the 
width to contain a given number of sheets, and having

. apparatus 
described
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a support at bottom to receive the sheets. Other 
cross straps secure the sheets at top. The iron seg
ments being smaller at the bottom than at top can 
readily be removed for cleaning.
4691. Generation and Distribution of Electric 

Energy, F. C. Phi lips, Cannon-street.—2nd October, 
1882. 6d.

When generators are feeding a system they will, if 
self-regulating, automatically adapt themselves to the 
demands of the system. But it is not economical to 
work machines greatly below their full capacity; the 
inventor therefore provides an apparatus which cuts 
the machines successively out of circuit as the demand 
decreases, and puts them into it again when more 
current is required. The apparatus consists of a 
movable contact piece inserted between the terminal 
of the machine and the main, and an electro-magnet 
in the main circuit having a fixed contact piece, 
against which the movable one is held. The movable 
contact piece is loaded in opposition to the attraction 
of the magnet, and will fall when the current decreases.
4714. Manufacture of Alkalies, E. W. Parnell, 

Widnes. and J. Simpson, Liverpool.—Ith October, 
1882. Gd.

The inventors claim, First, the method of treating 
caustic salts with steam, while subjecting them to 
mechanical pressure ; Secondly, the furnace for the 
purpose of manufacturing soda ash from caustic salts 
from which the liquor has been removed.
4718 Electric Railways, J. Hopkinson, F.R.S., 

Westmivster-chambers.—ith October, 1882. Gd.
The object of this invention is to prevent leakage of 

current on electric railways. The rail or rails are 
divided into lengths which are insulated from each 
other. The conductor is carried along the track and 
insulated from it, and branches are led to each length. 
In each branch a switch is provided by which com
munication with the conductor is maintained, whilst 
sufficient current flows by an electro-magnet through 
which the current passes. Connection is started by 
making use of the rise of potential caused by the 
running car coming on the section. This is done by 
connecting the two rails of the pair through a high 
resistance electro magnet, which serves to make the 
contact for the main circuit, which contact is then 
maintained by the current which flows from the 
main. The circuit of the high resistance magnet is 
broken when the current from the main conductor 
flows, by means of a third electro-magnet. When the 

leaves the section of rail the current fails, and the 
section becomes disconnected from the main con
ductor ; subsequently the high resistance circuit is 
made where it was broken when the current began to 
flow, ready for the next car which may come upon the 
section. The functions of the three electro-magnets 
may be accomplished by a single one suitably wound.
4722. Machinery for Treating Fibrous Plants 

and Textile Materials, E. G. Brewer, London.— 
ith October, 1882.—(A communication from La Com- 
pagnie Generate des Fibres Cosmos, Brussels.) Gd.

The inventors claim, First, the successive and several 
operations consisting in the employment of alkalies, 
earthy alkalies, manures, and alkaline sulphurets, 
employed in varying doses either pure or mixed, the 
whole completed by a prolonged boiling in a ley; 
Secondly, the employment of cylinders or rollers in 
machinery provided with some elastic material so 
acting that the fibres are not injured, and assisted in 
separating the one from the other in combination 
with a special arrangement of a rotary and to-and-fro 
alternate rectilinear motion.

of gas and air from a pipe at the under part, near the 
junction of two sides, to an aperture near the other 
side of the case. The passages are arranged radially. 
4765. Bushing Material, &c., W. It. Lake, London. 

— Gth October. 1882.—(A communication from G. F. 
Center, New York.) Gd.

This relates to a bearing for a shaft or spindle formed 
of a rough metallic shell or casting, having an internal 
cavity or cavities for receiving a bush or lining, which 
bush or lining is formed of a plastic anti-friction ma
terial, and is passed into the said cavity or cavities. 
4767. Apparatus for Facilitating the Tapping of 

Barrels, <fec., II. J). English, Birmingham.—Gth 
October, 1882.—(Not proceeded with.) 2d.

This relates to the employment of an india-rubber 
flanged tube.
4768 Apparatus for Covering Wire for Electrical 

Purposes, J. J. C. Smith, College Point, New York. 
—7th October, 1882. Gd.

This relates to means for covering wire so that a 
good joint shall be made and air excluded. Any suit
able waterproof insulating compound in a plastic state 
is laid in a thin sheet on a woven or other fabric, and 
these are pressed together by calendering. Out of the 
sheet is than cut a long strip, sufficient to reach round 
the wire longitudinally, leaving a surplus for a joining 
flange. It is then drawn tightly round the wire, and 

faces of the compound brought together with 
pressure, so that the rubber, or whatever it is, is 
inseparably united around the wire. The projecting 
flange is then cut off, after which the covering is vul
canised. The patent also' relates to machinery for 
carrying the invention out.

tion of the copper matrices used in typefounding; and 
it consists in extracting from the molten type metal 
the impurities—pyrogenic matters and arsenic—which 
it contains whilst in the melting pot by the use of 
finely divided iron, and at the same time use for the 
mould a metal which will bear a higher temperature 
of the type metal, whereby a part of the injurious 
matters will be partly burnt. The moulds are made 
from platinum, pure or alloyed with the platinic 
metals or with zirconia.
4790. Velocipedes, G. W. Quatremaine, Stratford-on- 

Avon.— 7th October, 1882. 8d.
The main object is to combine in the same machine 

the advantages of driving both driving wheels at once 
with either foot by means of treadles, which are dis
connected with each other, and which may, when 
desired, be both depressed together.
4791. Apparatus for Playing a New Game of 

Skill, E. Boizet, Paris.—7th October, 1882.—(Not 
proceeded with.)

This consists in an apparatus for playing a new 
game, in which balls are projected for striking the 
lower ends of any number of suspended rods and 
oscillating the same.
4792 Treatment of Hides and Skins, W. Maynard, 

New York.—7th October, 1882. id.
This relates to improvements in the operations of 

“soaking,” “liming,” and “tanning” hides and 
skins, and consists essentially in the employment of 
sulphurous acid in a certain manner and proportions, 
and in certain of the operations in combination with 
other substances.
4793. Manufacture of Envelopes, &c., E. Sturge, 

Walworth.- Gth October, 1882. Gd.
This relates to several improvements in the general 

construction of the machinery employed.
4794. Filtering Apparatus, E. Edwards, London.— 

Gth October, 1882.—(A communication from N. A. B. 
Chevallot, Paris.) Gd.

The inventor claims the method of arranging cotton 
wool or other fibrous filtering material between two 
gratings. Also, in combination with such filtering 
apparatus, the employment of a strainer in the upper 
vessel.
4796. Burners, Sir J. N. Douglass, Dulwich.—Gth 

October, 1882.—(Not proceeded with.) 2d.
The invention consists of an Argand ring or circular 

flame burner constructed similarly to that described in 
patent No. 84, dated 7th January, 1881, but preferably 
of not more than one ring or ring chamber for gas.
4797. Steam and other Fluid Pressure Engines, 

C. A. and E. C. Parsons and J. H. Kitson, Leeds.— 
9th October, 1882. Gd.

This relates to four-cylinder engines of the kind 
described in patent No. 2344, dated 15th June, 1877, 
and of the modified kind provided with rotating slide 
valve described in patent No. 4266, dated 24th October, 
1878. The improvements in engines of this type 
relate chiefly to the application thereto of an excentri- 
cally rotating slide valve; to the construction and 
arrangement of the pistons, cylinders, and framing of 
the engine; to means of packing and lubricating the 
joints and working parts, and arrangements for 
varying the cut-off in such engines, and for working 
them as compound engines.
47987 Machine for Tousing or Opening Horse

hair, M. G. Daughters, Old Kent-road.—9th October, 
1S82. id.

The machine has in its upper part two fluted rollers, 
through which the hair or fibre is fed. It passes from 
these rollers down between two revolving cylinders 
having a number of hook teeth projecting from them. 
These teeth are arranged in circular rows on each 
cylinder, so that the teeth of the one pass through the 
spaces between the teeth of the other. Below the gap 
of these cylinders are fixed combs which serve to draw 
or comb out the hair or fibre as it is carried past them 
by the teeth of the cylinders. Immediately below each 
cylinder is a set of rapidly revolving combs, each comb 
being mounted on a radial arm. These as they 
revolve, sweep the hair or fibre off the teeth of the 
cylinders, and discharge it at each end of the machine 
in a toused or open condition.
4799. Machines for Cutting Out Cloth, &c., J. M. 

Sellers, Keighley.—9tli October, 1882.— (Not proceeded 
with.) 2d.

The object is to cut cloth or other materials to any 
desired pattern, such as clothes, shirts, or other articles 
it is desired to give shape before making up.
4800. Apparatus for Governing the Flow of 

Water under Pressure, G. Wightman, Retford.— 
Gth October, 1882.—(Not proceeded with.) 2d.

The apparatus either allows the water to enter with 
a flow sufficient to actuate the meter, or shut it off 
altogether, collecting into brief intermittent periods of 
full flow the water which usually dribbles through the 
meter without actuating the index. It also cuts off 
the water under high pressure from the service pipes 
and outlet fittings, except when considerable quanti
ties of water are being drawn off, thus reducing the 
waste by leakage to a minimum.
4801. Spinning Machinery, C. G. Bracewell and 

Pilkingtan, Yorkshire.—9th October, 1882.—(Not 
proceeded with.) 2d.

The improvements consist of an adjustable projec
tion or overlap, outwardly applied in such 
to be readily turned on or off a flange or rim, formed 
on the loose tube, whereby the said tube may be 
easily removed from or secured steadily in position 
on the fixed tube.
4803. Gearing for Bicycles, Tricycles, &c., W. 

Britain,, fun., Hornsey-rise.—9 th October, 1882. Gd.
This consists in combining or arranging parts form

ing differential speed gearing for bicycles, tricycles, 
and similar vehicles adapted for use in altering the 
speed relatively to the driving and driven parts thereof 
at will.
4805. Manufacture of Terry Web, J. Swann-Senior, 

Nottingham.—9th October, 1882. Gd.
This relates to the manufacture of elastic fabrics 

with the face warps or back warps made to lap round 
or partly around the rubber threads of elastic terry 
web.
4806. Harvesting Machines, J. Hornsby, J. Innocent, 

and G. T. Rutter, Grantham.—9th October, 1882. Gd.
The principal object is to prevent the animals work

ing the sheaf binder treading on the sheaves that lay 
at the corners of the crop they are cutting.
4807- Self-levelling Sleeping Berths for Ships, 

<fec., W. R. Lake, London.—9th October, 1882.—(A 
communication from J. H. Milligan, Boston, U.S.)

is spread on a thin lead or other plate on both sides, 
so as to be about Jin. thick. The patent also describes 
processes for obtaining finely divided lead and oxide of 
lead.
4810. Dynamo-electric Machines, R. E. B. Cromp

ton, Queen Victoria-street, and G. Kapp, Chelms
ford.—\Gth October, 1S82. id.

This relates to means for providing a constant 
electro-motive force at the terminals of dynamos, 
when there are extreme variations in the external 
resistance. One method of carrying the invention out 
is to take a dynamo having an armature resistance of, 
say, "1 ohm. and wind on to its field magnets next to 
the core sufficient turns of No. 5 B. W.G. wire to give 
a resistance equal to that of the armature, or T ohm, 
and couple these coils in series with the armature in 
the ordinary manner. Outside these coils is wound 
sufficient '057in. wire to give a resistance of £0 ohms, 
or from that to 30 ohms. This second winding of fine 
wire is coupled up from brush to brush. This arma
ture should be driven at such a speed as to give 
65 volts, when the external resistance is infinite, and 
will be found to give that electro-motive force con
stantly with varying resistances.
4811. Door Stops or Checks, A. J. Boult, London.— 

10th October, 1882.—(A communication from G. R. 
Elliott, J. M. Winslow, and T. E. Clary, Massachu
setts, U.S.) Gd.

This relates to door stops and devices for retaining 
the door in any position, and it consists in the use of a 
spring and piston combined with an outer spring, so 
that when opened the door closes automatically and 
without slammiDg. The locking devices consist of a 
lever stop and a toithed rack supporting the piston, 
and which is pivotted to the door jamb. An air cylin
der serves as a cushion to prevent slamming.
4812. Incubator, T. Christy, Fenchurch-street.—10th 

October, 1882. Gd..
An iron water tank is kept hot by a small boiler 

connected to it by pipes and heated by a lamp, the 
heat from such tank being radiated downwards on to 
the eggs in a drawer below. The bottom of the tank 
converges upwards and is pierced by an air shaft, fitted 
with a valve regulated by a thermostatic band sub
jected to the heat of the apparatus, so as to maintain a 
regular temperature. Moisture is supplied to the eggs 
from a water vessel beneath the drawer, from which it 
is drawn up by coarse canvas and absorbed by the 
entering air.
4813. Lighting by Gas, W. T. Sugg, Westminster.—10th 

October, 1882. lOd.
This relates more particularly to apparatus for 

lighting by gas in which a high illuminating power is 
required. Two, three, or more argand burners, known 
as “Sugg’s London argand burners,” are placed con
centrically one within the other. The gas issues from 
a steatite chamber at an almost inappreciable pressure. 
Each burner is connected by two or more tubes with a 
gas box fitted with regulators to regulate the flow of 
gas to the upper part, and below them and above the 
inlet a piece of flannel is placed to act as a filter. A 
dome directs the air required into the middle of and 
between the burner, and over it is a second perforated 
dome to direct air on to the outer flame near the top of 
the burner. A short glass chimney is used with a 
porcelain above it of smaller diameter.
4814. Moulders’ Nails and Chaplets, W. Mother- 

well, Glasgow.—10th October, 1882. Gd.
This consists in striking the nail or stud in a die to 

form a bearing shoulder and a rivet part, by which the 
plate of the chaplet is rivetted to the nail or stud.
4815. Tool and Cutters for Boring Taper Holes, 

J. G. Perkin and J. Scott, near Wakefield.—lOiA 
October, 1882. 8d.

The object is to bore holes with the inner diameter 
larger than the outer diameter. A circular tool-box is 
mounted on a spindle, and is recessed to receive any 
number of cutters held therein by circular springs 
embracing them, all endway movement being pre
vented by retaining the tool-box in position by end 
plates on the spindle. The springs hold the cutters 
and allow to expand at one end to suit the required 
taper. To expand the cutters a screw has a taper piece 
at its upper end, which enters between the cutters 
when moved up.
4816. Voltaic Batteries, E. J. Wimshurst, Anerley. 

— 10th October, 1882.—(Not proceeded with.)
Relates to a cheap carbon zinc battery, in which the 

plates can be lowered into the liquid according to the 
current required.
4818. Refrigerating Rooms or Chambers 

Curing and Preserving Provisions, M. J. Power, 
Waterford.—10th October, 1882.—(Not proceeded 
with.) 2d.

The top of the room is covered at top by an ice 
chamber with an iron floor on which the ice is placed, 
and the moisture which condenses on the underside of 
the floor and in the atmosphere is collected by means 
of an openwork covering made up of grooved zinc or 
corrugated iron, the parts of which overlap, leaving 
air passages.
4819. Dynamo or Magneto-electric Machines, W. 

R. Lake, London.—10th October, 1882.—(A 
cation from J. Wenstrom, Orebro, Sweden.) Gd.

This relates to improvements, whereby the inventor 
is enabled to utilise the magnetism excited in dynamos 

pletely than has been done before. Instead of 
forming his electro-magnets of iron cores with wire

the

4771 Production of the Electric Light, 0. G. 
Pritchard, Penge. — 7th October, 1882. Gd.

This relates to an arc lamp in which the upper 
carbon is fed by gravity subject to the retarding in
fluence of a vacuum formed in the tube, comprising 
the carbon holder. The lower carbon is carried by 
guide rods attached to the armature of an electro
magnet in a shunt circuit, which armature also makes 
and breaks contact rapidly whereby a reciprocating 
motion is imparted to the lower carbon in the direc
tion of the upper one. The action of make and break 
between the carbons is very rapid, and the intermit- 
tence of the arc imperceptible.
4772 Compound for Dyeing, W. E. Aykroyd, Brad

ford.—7tli October, 1882.—(Not proceeded with.) 2d.
The object is to facilitate the dyeing of fibre and 

fabrics and to increase the lustre and improve the 
handle and appearance of silk fibre and fabrics, and it 
consists in adding to the dye bath a mixture of gela
tine, albumen, and soap, by which an acid can be used 
with soap without decomposing it.
4773. Gas Engines, E. S. Wastfield, Liverpool— 7th 

October, 1882.—(Not proceeded with.) 2d.
This relates to improvements in the general con

struction.
4776. Organs, T. Casson, Denbigh.—7th October, 1882.

car

Gd.
This relates to organs having besides the manual 

keyboards a set of pedals for bass and couplers for con
necting them to and disconnecting them from the keys, 
and it consists in the combination with each set of 
manuals of a subsidiary coupling action, with a special 
slide, push, stop, pedal, or key, the movement of 
which brings into action the pedal organ, and also, if 
desired, the couplers in its own set, and throws out of 
action the pedal organs and couplers of the other sets.
4777. Mechanism or Apparatus for Electrical 

Communication on Railways, R. Tatham, Rochdale. 
— 7th October, 1882. Gd.

This relates to means and apparatus for affording 
electrical communication between trains on the same 
line of railway, or between trains and signal boxes, 
&c. The invention is carried out by means of an 
insulated rail laid between the ordinary rails, on 
which runs a contact wheel connected to the guard’s 
van and telegraphic or telephonic apparatus therein. 
The rail is also in communication with signal boxes, 
&c. Earth is obtained by the ordinary rails or other 
means.
4778. Telephones, H. B. T. Strangeways, Temple.— 

7th October, 1882. Gd.
This relates to means for increasing the strength of 

telephones. A small magnet is fixed to the diaphragm 
and surrounded with a small helix. It is arranged in 
juxtaposition to the large magnet of the telephone, 
round which is another helix. Instead of sending 
currents in opposite directions through these helices, 
as is done by some, the inventor causes a current to 
traverse both of them in one and the same direction, 
whereby he claims to obtain greater electrical effect 
and louder sounds than hitherto.
4780. Electric Lamps, S. F. Walker and F. G. Olliver, 

Cardiff.—7th October, 1882. Gd.
This relates to improved means for regulating the 

feed of arc lamps by employing a rotating disc, with 
projections or depressions on its surface, operated by a 
motor, in combination with a lever connected with a 
clutch, which regulates the feed of the electrode, to 
which it is applied in proportion to the rate of 
sumption of both electrodes.
4782. Elevators for Transshipping or Elevating 

Grain, &c., W. S. Brice, Liverpool.—7th October, 
1882. 8d.

The inventor claims, First, a cradle or jib pivotted 
a column or support, fixed to a floating or travelling 
base, to which cradle an elevator is pivotted or hung, 
so as to be capable of being stowed away so as to lie in 
said cradle without disconnecting the driving gear; 
Secondly, the elevator proper, capable of partial rota
tion in its axis, and of being raised or lowered while 
its pivot remains stationary, and its elevating action 
continues ; Thirdly, also the arrangements for driving 
and delivering without impediment to its free descent 
in relation to the driving shaft.
4783. Window Sashes, &c., G. Hurdle, Southampton. 

—7th October, 1882. Gd.
The object is to dispense with sash weights ; and it 

consists in the use of racks gearing with a wheel con
taining a spring, which is wound up as the window is 
opened.
4784. Carding Engines, E. Edwards, London.—7th 

October, 1882.—(A communication from P. Poucin, 
Paris.)—(Not proceeded with.) 2d.

This relates to the construction of carding machinery 
so that two slivers may be obtained from the carding 
cylinder. Two doffing cylinders are arranged to 
revolve one above the other in contact with the main 
carding cylinder, the surface of the lower one being 
divided by grooves, so as to take part of the fibre from 
the cylinder by dividing the fibres into strips, and 
taking each alternate one, those left being removed by 
the upper cylinder.
4786. Apparatus for Producing Limelight, E. G. 

Wood, London.—7th October, 1882 —(Not proceeded 
with.) 2d.

The object is to provide means whereby the lime 
cylinder may be protected against contact with air of 
low temperature, and whereby the particles of lime 
which would otherwise become diffused within the 
lantern are carried away through the ventilator of the 
lantern, and whereby the beating of erratic deflected 
flames against the condenser is prevented.
4787- Machines for Moulding Pipes or Tubes

Plastic Material, &c., J. H. Johnson, London.— 
7th October, 1882.—(A communication from G. F. 
Lufbery, Paris.) Gd.

This Consists in the employment for feeding forward 
the material of two or more pairs of screws, engaging 
together and turning in cavities, into which the plastic 
material is introduced, the said screws acting 
jointly to feed the said material into and force it 
fhrough the moulding orifice.
4789 Typefounding, <fcc., A. J. Boult, London.—7th 

October, 1882.— (A communication from H. J. Kolk, 
C. A. J. Gursch, and C. H. J. Klemn, Berlin.) id.

The object is to prevent the corrosion and deteriora

4725. Bicycle Seats or Saddles, W. R. Lake, Lon
don.—ith October, 1882.—(A communication from J. 
L. Wilson, Waltham.)—(Not proceeded with.) 2d.

This relates to the mode of attaching the seat or 
saddle to the bicycle.
4735. Secondary Batteries, C. T. Kingzett, Totten

ham.— 5th October, 1882. id.
This relates to the use of caustic potash or soda, or 

the sulphate of sodium in solution, in place of the 
dilute sulphuric acid hitherto usually employed as the 
electrolyte in secondary batteries. By this means the 
inventor is enabled to use iron in the construction of 
the supports of his plates, without the said supports 
being attached. The plates he makes as described in 
his patent No. 3802, 9th August, 1882.
4746. Apparatus for Starting, Stopping, and 

Reversing Rotary Motion, C. D. Abel, London.— 
5th October, 1882.—(A communication from F. 
Reuleaux, Berlin.) Gd.

The invention consists mainly in combining with 
the shaft to be driven a continuously-revolving driving 
wheel, loose thereon, or two such wheels revolving in 
opposite directions, a clutch sliding upon but carried 
round by the shaft, and screw gear carried by the 
shaft for putting the clutch in or out of gear with the 
wheel or wheels, the parts being so arranged that by 
turning the screw gear in one direction the shaft is 
made to revolve in one direction, while by turning 
it in the contrary direction the motion of the shaft is 
reversed, and by stopping the motion of the 
gear the motion of the shaft is also stepped.
4749. Zinc Plates or Blocks for Printing, &c., J. 

H. Johnson, London.—5th October, 1882.—(A commu
nication from J. A. Silvestre, Paris.)—(Not pro
ceeded with.) 2d.

This relates to improvements in the preparation of 
zinc plates or blocks for printing, gilding, decorating, 
and other purposes, and it consists in plating or cover
ing the surface of such plates or blocks with a coating 
of nickel after the design or drawing has been 
engraved on the said plates.
4753. Air Compressing and Water Pumps for 

Diving Apparatus, <Sic. , J. II. Davis, London.—Gth 
October, 1882. Gd.

This relates partly to improvements for guiding the 
outer ends of the pump piston-rods, whereby extreme 
simplicity and economy of construction is obtained ; 
and partly to an improved arrangement of the valve 
boxes and valves, whereby access to the latter is mate
rially facilitated, and they can be easily removed and 
replaced.
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4754. Centre Change Valves of Gas Purifiers, R. 

Blakeborough, Brighouse.—Gth October, 1882.—(Not 
proceeded with.) 2d.

The object is the construction of the valves, so that 
the whole of the purifiers connected therewith may 
be in use and operation, or that any one or more of 
such purifiers may be shut off or disconnected at will.

.
-J!

wound round, he reverses this order, and winds his 
wire inside iron envelopes or frames. The armature 
is composed of an iron core with cylindrical or other 
channels cut in it, in which the wire is wound as 
shown in the illustration herewith.
4820. Stopping Leaks in Tubes or Pipes, A. M. 

Clark, London.—19th October, 1882.—(A communica
tion from W. F. Thompson, San Francisco.)—(Not 
proceeded with.) 2d.

The object is to enable leaks in tubes of boilers or 
other pipes to be readily stopped without interfering 
with the draft, and it consists of a short tube with a 
wedge to expand it, such wedge being actuated by a 
lever connected to a screw rod, and used with a yoke 
to force it endwise of the short tube, and extend it 
after being placed in position.
4822. Printing Machines or Presses, J. E. Dawson, 

London Wall.—10th October, 1882.—(A communica
tion from W. P. Kidder, Boston, U.S.) 8d.

The formes of type or the platens are placed verti
cally instead of horizontally, so that less space is occu
pied than hitherto. The formes or platens are carried 
by a frame, the longest side of the chase—when type 
formes are employed—being horizontal. According to 
one arrangement two impression cylinders are 
arranged to roll across two formes of type, the cylinders 
being actuated by a crank and connecting-rod, and 
supported in a frame, the impression being adjusted 
by screws and wedge blocks. The cylinders can be 
moved and retained a short distance from the formes by 
excentrics. The forme rollers and distributing 
mechanism are connected to the frame and move with

4755. Gas Engines, E. G. Waslfield, Liverpool.—Gth 
October, 1882.—(Not proceeded with.) id.

This relates to several improvements in the general 
construction of the engine.
4761. Machinery and Apparatus to Prevent 

Waste, F. and A. Craven and W. Allan, Bradford. 
Gth October, 1882.—(Not proceeded with.) 2d.

This relates to fitting to spinning frames an appa
ratus for stopping the progress of the roving towards 
the delivery rollers on the slackening or breakage , of 
the spun thread, preventing waste, doubles, snarls, 
and roller lapping.
4762. Revolving Lamps for Lighthouses, &c., J. 

Trotter, London.—Gth October, 1882.—(A communica
tion from L. F. Lindberg, Stockholm.) 8d.

This consists in occulting apparatus set in motion 
by means of a combination of propellers, by the heat 
of the lamp flame.
4764. Electrical Apparatus for the Propulsion 

of Boats, A. Reckenzaun, Leytonstone.—Gth October, 
1882.-(Void.) 2d.

This relates to means for reducing the speed of pro
pellers when driven by dynamo machines.
4763 Burners for Gas Fires, F. R. Mosley, London. 

—Gth October, 1882.—(Not proceeded with.) 2d.
The burner consists of a flat case of iron of trilateral 

form, and made in two parts secured one above the 
other, their inner sides having channels which, when 
the two are put together, form passages for a mixture

6d.
A berth is pivotted or hung upon bearings at its 

sides in a frame that is also pivotted at its ends upon 
the framework of the vessel, or the partition of the 
state room, and the invention has for one of its objects 
to increase the strength and delicacy of action of the 
said bearings, the working parts of which are whoUy 
enclosed and protected in the woodwork of the berth.
4808. Solutions for Treatment and Utilisation of

C. Vaux,Isinglass for Clarifying Beer, &c 
Doncaster.—9th October, 1882. 2d.

This relates, First, to a solvent to be used for dis
solving isinglass to enable it to be used as a clarifying 
agent; and, Secondly, to the use of a solution formed 
by dissolving isinglass in such solvent, as a clarifier. 
Quicklime and soda ash are boiled in water, and the 
isinglass dissolved in the solution.
4809. Secondary Batteries, R. Tatham, Rochdale, 

and A Hollings, Salford.—19th October, 1882. id.
This relates to the construction of plates for 

secondary batteries by mixing vegetable fibre with 
finely divided metal. According to one method, paper 
pulp is mixed moist with twelve times its volume of 
peroxide of lead for the positive element, and a similar 
quantity of suboxide of lead for the negative element, 
so that the mixture contains about 93 per cent, by 
volume of metallic agent. After mixing, the compound
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4870- Gun Carriages, J. Vavasseur, Southwark.— 

13th October, 1882. 6(2.
This consists in mounting guns required to be fired 

from either side, or from any intermediate point 
between the sides of a ship, on a centra] pivot which 
can be traversed by gear carried on the me unting in a 
straight or curved line along rack racerf laid across 
the deck from port to starboard, suitable gear being 
provided for traversing the gun, and alsc for turning 
the pivotting carriage, so training the gun 
4877- Stall Divisions and Fittings for Stables, 

Cowhouses, &c., /. A. Hanna and T. F. Shillington, 
Belfast.—13th October, 1882.

The sills to receive the partition boards are formed 
so that air may have free access to the grooves therein 
and any liquid may escape therefrom, the grooves 
being formed so that the ends of the boards do not 
entirely fill up the same. The invention further 
relates to the construction of a feeding trough, which 
can be revolved for filling and cleaning the same; and 
also to means for balancing hinged sashes of ventilators 
and windows.
4878 Galvanic Batteries, G. C. V. Holmes, Sussex- 

place, and S. H. Emmens, Argyll-street.—13th Octo
ber, 1882. 2d.

The object of this invention is to diminish the 
internal resistance of batteries, and increase the 
electro-motive force. The electrodes are composed of 
rods or wires of whatever substance is employed, with 
their ends bound together, thus affording a large 
surface for action. The exciting liquid is composed of 
a mixture of nitric and chromic acids partly combined 
with alkaline bases, and further acidified, if required, 
by sulphuric acid. The electrodes are also coated, 
electrolytically or otherwise, with an oxide of 
chromium, iron, cobalt, or nickel.
4879. Pigment, J. B. Freeman, Tottenham.—13th 

October, 1882. 2d.
This consists of a volute pigment, made by mixing 

together lead sulphate and zinc oxide or zinc white, 
and submitting the mixture to great pressure and 
friction.
4881. Apparatus for Lubricating Steam Engines, 

G. Varley and IF. Gregory, Over Darwen.—14t/i Octo
ber. 1882. 6d.

This invention consists principally in an addition to 
an oil cup of the ordinary form —either open or closed, 
the latter by preference—of a syphon pipe, provided 
with a double-acting ball or other valve. Into the 
central opening, at the lower side of the interior of the 
cup, is screwed the longer leg of a syphon pipe A, 
which extends upwards towards the top of the interior, 
and is then bent downwards again until its lower end 
nearly reaches the bottom, its extreme end being pro
vided with a small valve-box B, in which works a ball 
valve C, acting between two seatings D D'. It will be

more different gauges, the central wheels being 
largest.
4862. Under Carriages for Omnibuses, Arc., S. 

Andrews, Cardiff.—12<A October, 1882.—{Not pro
ceeded with.) 2 d.

This relates especially to the form of omnibus 
described in patent No. 2511, a.d. 1882, the object 
being to enable the wheels to project upward under 
the seats of the carriage, and it consists in forming 
the frame with a wheel plate inside the wheels, and 
both under carriage and frame are cut away where 
they would come in contact with the wheels.
4863. Reflectors for Gas Globes, &c., A. M. Clark, 

London.—12th October, 1882.—(A communication 
from P. Costes, France.) 8d.

The object is to provide globes with a reflector, also 
serving as a “top” to prevent the blackening of the 
ceiling, and it consists of a loose expanding ring or 
crown fitting on the top of the globe, and of a reflector 
connected to the ring by pins or hinged thereto, and 
resting either close down upon or at a short distance 
above the ring or crown.
4864. Clips or Holders for Machines for Stretch

ing or Finishing Woven Fabrics, D. P. Smith, 
Glasgow.—13th October, 1882. 6d.

The clip as applied to endless chains consists of a 
lower jaw fixed to a double bracket or pair of arms 
projecting laterally from the body of the link, and the 
upper jaw is jointed to the lower parts of the double 
bracket by arms projecting down inside the lower jaw.
A lug projects up from the middle of the upper jaw, 
and serves to open the clip by hand or by fixed in
clines with which the motion of the chain brings 
it in contact at the proper times. The upper 
jaw is closed by a spring or springs of special con
struction.
4866. Spring Mattresses, D. R. Gardner, Glasgow.

—13th October, 1882.— {Not proceeded with.) 2d.
A wooden strip is placed at the head and foot of the 

bedstead, and to them are secured spiral springs, on 
to which is fixed a surface of parallel spring wooden 
laths.
4866. Brake for Tricycles, &c., J. D. Hankey, 

Nevvington.—13th October, 1882. — {Not proceeded 
with.) 2d.

The brake consists of two arms suitably situated, 
and actuated so as to cause their ends to grasp between 
them the hub of the wheel.
4807- Machinery for Washing Wool, &c., IF- H. 

Greenwood, Bradford, and C. Hoyle, Keighley. —13 th 
October, 1882. 6d.

This relates to means for giving with the cleansing 
liquids in an ordinary washing trough an extra clean
ing or scouring to the wool or fibres, which cleansing 
liquids permeate and penetrate the mass of fibres before 
they pass through the squeezing rollers. For this 
purpose a pump is used to draw the liquid out of the 
trough, and then force it back through perforated 
pipes arranged therein, so as to drive it in a shower 
through the fibres.
4868. Lounge, A. J. Wilkinson, Sydney, New South 

Wales.—13th October, 1882. 6d.
The object is to form a lounge which can be readily 

taken to pieces and packed together in a small space 
for transport.
4869. Electric Lighting, IF Strickland, Essex.—

\3th October, 1882. 6d.
The object of this invention is to produce a steady 

arc without the use of regulating mechanism. The 
inventor employs four carbon pencils placed in suit
able holders so as to form two parallel lines, the points 
of each pair being in contact with one another and 
maintained so while in action by gravity or other 
means. The distance apart of the two lines of pencils 
is regulated according to the length of arc required, 
the four points forming the two poles of the arc. In 
order to start the lamp the poles of the pencils are 
enlarged so as to bring the two lines into contact when 
placed in position. Alternating currents are prefer
ably used.
4870. Facing Points for Tramways, H. Scott,

Liverpool.—13th October, 1882. 6<f.
A pivotted trailing point is used, and has a square 

end, and is of the same section as the rail. The point 
is pivotted at the rear end to a plate, so that it comes 
flush with the rail, and the front square end faces the 
feather end of the facing point, the two points being 
connected by a lever fulcrummed on the base-plate. 
The driver of a car causing the horses to pull to the 
right or left moves the trailing point in one direction, 
and the facing points in the opposite direction. The 
parts of the tramway about the points are formed 
with open grids so as to free them from dirt.
4871- Apparatus for Range Finding, C. Me. G. 

Bate, Woolwich.—13th October, 1882. 6<2.
This relates to an apparatus in which the distance of 

a remote object is approximately ascertained by 
triangulating or measuring the angles between the 
observer, the remote object, and a third object at right 
angles, more or less, from two points at different dis
tances from such third object. On a base a binocular 
field glass or telescope is fixed, and in front of it a 
mirror is placed, so as to turn on a vertical centre for 
adjusting it in any position, within sufficient limits, 
from an angle of 45 deg. with the line of sight of the 
glass. The lower edge of the mirror does not descend 
below the centre of the glass, so that the distant 
object can be seen directly, and above it the reflected 
image of the object at about right angles can be seen 
simultaneously, and, by turning the mirror, vertical 
lines through the centres of the two objects can be 
made to coincide. Above the plate on the axis of the 
mirror is a horizontal arm, and on a centre, a short 
distance from such axis, are pivotted graduated arms, 
which can be separated at any desired angle. Above 
the bars, at right angles to their graduated edges, is a 
transverse bar, on which slides an indicator.
4872. Bridles for Horses, Ac., J. G. Heinisch, Ger

many.—13th October, 1882. 6d.
The head gear has no curb, but the curb strap of the 

tether serves in place of same, and is connected with 
the nose piece or head latch by a square eye on each 
side, each eye having a slot at its lower end. Cheek 
pieces, capable of a rotary movement, are provided on 
the upper ends of the two cheek bars, and fit into the 
slots in the eyes.
4873. Ventilated Waterproof Garments, J. Frank- 

enburg, Salford.—l?>th October, 1882.— (Not proceeded 
with ) 2d.

This is particularly applicable to garments made of 
an outer part of fabric, and an inner part of water
proof lining; and it consists in removing a portion of 
the latter, and covering the open space with a patch, 
leaving the top open, and inserting therein a number 
of short tubes to allow air to pass inside the garment.
4874. Production of Yeast from the Saccharine 

Juices of Grain, Molasses, <Sec., A. M. Clo.rk, 
London.—13 th October, 1882. —(A communication 
from G. Claudon and C. Vigreux, Paris.) id.

A wort is prepared from molasses, to which juice of 
grain is added. A portion of the yeast generally used 
is diluted in a portion of the mixed wort and brought 
to 25 deg. Cent., the vat being then gradually filled 
with the mixed wort. When the fermentation has 
become fully active, the temperature is reduced to 
18 deg. Cent, while the vat is being filled. This tempe
rature is maintained until the whole of the yeast has 
been collected by skimming. The temperature is 
then raised to 26 deg. or 27 deg. Cent, to stimulate the 
fermentation, and the fermentation completed under 
ordinary conditions.
4875. Preventing the Surreptitious Opening of 

Doors and Windows, E. Guattari, Paddington.— 
13th November, 1882. 6d.

This relates to a portable fastener, and consists of a 
stem with teeth at opposite parts, and a cross bar at 
top for rotating it. The stem is inserted between the 
two parts to be secured, and turned so that the teeth 
enter the woodwork.

4844. Rotary Printing Machinery, J. Dobson, 
London.—11th October, 1882. 6d.

The object is to provide a machine that will print 
paper bags or sheets from stereotyped plates with 
economy and despatch, and it consists in the applica
tion to rotary printing machines of a “feeding-in” 
arrangement, composed of adjustable reciprocating 
markers or equivalent propellers, in combination with 
the feed board, and with specially formed and adjust
able guide bars or pieces.
4846. Explosives for Fire-arms, Blasting, &c., R. 

Hannan, Glasgow.—12th October, 1882. Id.
This relates to explosives capable of being safely 

handled, and which are not liable to injury from 
atmospheric changes, and it consists in the combina
tion of prussiate of potash, nitrate of potash, chlorate 
of potash, and vegetable or animal charcoal. To bind 
the ingredients together they are mixed with paraffine 
or other oleaginous or fatty substances.
4847. Velocipedes, J. Rettie, Hatton-garden.—12th 

October, 1882. 6d.
This relates to a novel description of multiplying 

gear.
4848. Bottles or Receptacles for Mucilage,

Liquid Blacking, &c., E. P. Hawkins, London.— 
12th October, 1882. 6d.

The neck of the bottle is fitted with a cover, to which 
bristles are secured so as to form a brush, which 
when the bottle is inverted becomes charged with a 
certain quantity of the mucilage or other liquid.

the cylinders. The feed rolls and cutter are at the top 
of the machine. An oiled surface tympan sheet is pro
vided for preventing the impression of one cylinder 
being blurred by the other during the feed.
4823 Drying Wool, <fcc., D. P. Smith, Glasgow.—11th 

October, 1882.—(A communication from J. Scott, Cape 
of Grod Hope.) 3d

A horizontal cylindrical chamber is fitted with a 
central shaft carrying screw blades, by means of which 
the wood or other material is caused to pass slowly 
from ob e end of the chamber to the other. Hot air is 
drawn through the chamber.
4825. Extracting Metals from Silicious, Alumi

nous, and other Substances, J. B. Hagenbusch, 
Finsbury-circus.—11 tit October, 1882.—(Not pro
ceeded with.) 2d.

For obtaining precious metals from such substances 
they are pulverised and roasted with charcoal, after 
which they are thrown red-hot into water and washed 
clean. The substances are next dried and mixed with 
the following fluxes for smelting, viz.;—Soda ash, 
carbonate of soda, potash, or carbonate of potash, 
borax, or other suitable fluxes. The substances 
are then smelted, after which zinc and copper are 
added for the purpose of generating electricity, and so 
facilitate and complete the preparation of the metals.

6rf.

4826. Vaporisers, P. Chapelain, Paris.—11th October, 
1882. id.

This relates to a vaporiser in the form of a revolver, 
by actuating the trigger of which an india-rubber ball 
is caused to draw in and expel the air necessary for 
distributing scented liquid in a spray from the muzzle. 
4828. Propelling Tricycles, &c , J. T. B. Bennett, 

Birmingham.—11th October, 1882.—

4849. Looms, J. Almond, Blackburn.—12th October, 
1882.—{Not proceeded, with.) 2d.

This relates, First, to an improved construction of 
taking-up lever used in connection with the taking-up 
motion of looms; Secondly, to a shuttle guide and 
springs acting as shuttle guide and swell; Thirdly, to 
a temple roller adjustable to varying widths of cloth; 
Fourthly, to improved apparatus for taking up the 
cloth as woven without the aid of the cloth beam 
ordinarily used.

Aston, near 
(Not proceeded with.) 2d.

The seat is arranged to oscillate on a centre or hinge 
and its motion utilised to actuate the vehicle.
4829. Electrical Switch for Electrical Lamps, 

&c., G. IF. Bayley, Walsall.— 11th October, 1882.— 
(Not proceeded ictth.) 2d.

Relates to an improved switch for making and 
breaking an electric circuit.
4830- Fuzes for Projectiles, A. Noble, Newcastle, 

upon-Tyne.—11th October, 1882.
The object is to enable shrapnel shells which are fired 

from a gun to be used instead of “ case,” which breaks 
up in the gun at the time of firing, and which is now 
used when firing against troops at close quarters, and 

! ■ consists in providing shrapnel shells with a fuse 
which explodes the shell immediately that it leaves 
the muzzle of the gun, by reason of a hammer or striker 
being liberated by the firing and thrown forward by 
a spring when the shell, leaving the muzzle, ceases to 
be accelerated.
4831. Machine Guns and Gun Carriages, A. Noble, 

Newcastle-upon-Tyne.—11th October, 1882. 8d.
The gun is especially intended for throwing projec

tiles of several pounds’ weight with great velocity 
and in rapid succession. In rear of the ordinary 
trunnions, and near the breech end, are other 
trunnions, on which excentrics are mounted. The 
excentrics on the two sides are connected by a lever 
frame, serving as a handle to work the gun. The 
breech block is fixed to the excentric straps. A 
metallic capsule cartridge of large dimensions is used. 
The breech block has a grooved lip, which, when the 
cartridge is in position, engages with the base flange 
around its upper half. When the handle is raised, the 
breech block recedes, drawing back the cartridge case 
with it. The further movement of the handle causes 
the breechblock excentrics and the handles all to move 
upwards, leaving the cartridge partly withdrawn lying 
loosely in the breech. The gun is cocked as the breech 
is closed. The carriage is a gun-metal casting with a 
circular base and central pivot, and has a recoil press 
cylinder extending forward on each side in line with 
the trunnions. It also carries on the right side a pivot 
for an elevating lever crutch ooncentric with the trun
nions. A piston-rod is connected with each trunnion 
block, and extends through the recoil press cylinder, 
the piston having a loaded valve to allow water to pass 
from one side to the other.
4834. Utilising Distilled or Burned Shale or 

“Blafs,” <&c., T. L. Paterson and T. J. Scott, Glas
gow.—11th October, 1882. id.

This relates to the utilisation of distilled or burned 
shale for the production of bricks, blocks, tiles, or pipes, 
and also for the manufacture of pottery and cement. 
The shale is ground and mixed with cement and 
water, when it can be run into moulds of the desired 
form.
4836. Stacks or Walls of Cupola, Blast, Casting 

Pot, and other like Furnaces, J. Toussaint, near 
Birmingham.—11th October, 1882. 2d.

This consists in constructing the walls of such fur
naces with a chamber between the outer and the inner 
or lining walls in combination with openings in the 
latter at suitable distances apart, for the distribution 
of air or heat into and amongst the material under 
treatment.
4837. Vehicles Propelled by Human Force, C. 

Truman, Birmingham.—11th October, 1882. 6d.
The object is to enable vehicles to be driven without 

the use of a rotating crank, and it consists in substi
tuting clutch motions for th
4838. Employing the Muscular Force of Man, B. 

J. B. Mills, London.—11th October, 1882.—(A com
munication from L. Bellefonds, Lyons.) fd.

The man is placed in a seat suspended from a swing
ing frame, and he pushes the seat to and fro by press
ing on fixed bars, the motion obtained being conveyed 
by a suitable rod to a crank shaft.
4839. Sash Balances, A. J. Boult, Rondon.—11th 

October, 1882.—(A communication from C. E. Bogle, 
Pennsylvania, U S.)—(Not proceeded with.) 2d.

A single weight box on each side of the window 
contains a single weight. A double cord connected to 
the window sash by means of a pulley passes from the 
point of attachment down and around a lower pulley 
and then up over a stationary pulley. The weight 
is connected to the end of the cord inside the 
stationary pulley.
4840. Supplying Feed Water to Boilers, <fcc., W. 

Teague, jun.. Pool, Cornwall.—lK/i. October, 1882.— 
(Not proceeded with.) 2d.

The top of the boiler has a tank of water supplied 
from a large reservoir, the supply being 
a cock. The tank communicates with 
pipes, one connected in the steam space, the other to 
supply, each pipe being fitted with a cock.
4842. Locks or Door Fastenings, J. Garon, South- 

end.—11th October, 1882.—(Not proceeded with.) 2d.
The end of spindle to fit the hollow neck of the 

handle is formed with transversely-arranged recesses 
and projections, and in the wall of the hollow neck is 
a slot to receive a block or locking device. The rose 
is also formed with a slot for the passage of the block.
4843. Looms, J. W. Holmes, Preston.—11th October> 

1882. 6d.
This relates, First, to means for producing a selvage 

upon the inner edges of cloth when weaving two or 
more widths in one loom. Each inner edge of the 
cloth is provided with a temple operating as usual, and 
above them is fixed a platform, below which is a 
cutting arrangement to divide the weft thread at each 
pick. On the upper side of the platform are a pair of 
curved hooks mounted on shafts and caused to 
partially rotate to and fro by the action of the slay, 
such hooks serving to pass through several upper 
threads of the shed near the adjacent edges, and on 
the return movement lift up the weft thread, which is 
then cut. A second improvement relates to the crank 
arm which connects the crank with the slay, and con
sists in the use of a flat spring to press down the 
central cotter used to keep the bushes at each end of 
the arm up to the bearings ; and a third improvement 
consists in making the end studs which receive the 
extremities of the picker rod or spindle with hollow 
Cavities to receive hard, dried buffalo hide.

4851. Figured or Patterned Hearth and Foot 
Rugs, IF. IF. Smith, Kingsland.—12th October, 1882.
id.

The rugs consist of a suitable backing, into which 
a pattern is woven by jacquard or other mechanism 
in woollen yarns of various colours, the wool forming 
a separate warp governed by the jacquard and woven 
over grooved rods, so as to form a loosed pile, which is 
then cut.
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4852. Raising and Lowering Cages in Mines, &c., 
T. Jones and J. Griffiths, Glamorgan.—12th October, 
1882. — (Not proceeded with.) 2d.

Pinion wheels are carried at intervals in a framing 
in the shaft and gear with the racks on one side of 
the cage, so that when rotated the cage will be raised 
or lowered, two or three of such pinions always being 
in gear with the rack. On each end of the pinion 
spindles are cranks, those at one end being at right 
angles to those at the other end. Each crank is con
nected by a rod to the cranks immediately above and 
below it. An engine drives the pinions, and the 
arrangement is such that one cage ascends on one 
side and another descends on the other side of the 
pinions.
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A4853. Compound for Making Tight Joints in 
Machinery, &c., A. J. Scollick, London.—12th 
October, 1882.- (A communication from H. Simons, 
Cologne.) 2d.

The compound consists of a sulphate of baryta, 
peroxide of manganese, and suitable oil, which 
mixed and passed through rollers, and afterwards 
beaten with hammers or equivalent means.
4854. Apparatus for Transmitting Heat to Fluids, 

IF L. Wise, London.—12th October, 1882.— (A com
munication from B. Rbber, Dresden.) 8d.

This relates to improvements on patent No. 4516, 
a.d. 1880, and consists in placing; a centre pipe into the 
heat transmitting pipe, the space between the two 
having partitions to guide or promote circulation of 
the fluids in order to transmit the heat, and the inner 
tube forming a channel for circulation or escape of 
products of combustion. The heat transmitting pipes 
may be enlarged at the part exposed to the fire, and 
such parts form walls, channels, or passages in the 
combustion chambers.
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evident that when the pressure of steam is in the 
engine cylinder or valve box, the ball valve C will 
remain closed against the lower seating D1 as shown, 
and no oil will pass through, but when the vacuum 
occurs the ball C will be drawn up close to the upper 
seating D, and a certain definite amount of oil will be 
sucked through the valve whilst the ball C is passing 
from one seating to the other; no steam, however, will 
be able to pass.
4882. Looms for Weaving Carpets, &c., IF Young- 

johns, Kidderminster.—14th October, 1882. 6d.
Thi3 relates to “ Moxon ” looms, the object being to 

simplify and improve the wire motion, and it consists 
in the use of a vertical arm with a fork or beak at its 
lower end, and arranged to be reciprocated by suitable 
mechanism for the purpose of moving the free ends of 
the wires, after they have been withdrawn from the 
fabric, into position to be inserted in the shed.
4883. Coating Tin and Terne Plates, &c. , T. H.

Johns, Hackney.—11th October, 1882. 3d.
The sheets are placed in a chamber containing 

solution of metals, so that while in preparation they are 
slightly coated with zinc or tin by electro-deposition. 
They are then either passed through heated grease, so 
as to remelt the coating, or they are coated with a 
further coating of metal in a bath of special construc
tion.
4883. Electric Lamps, P. R. de. F. d’Humy, Clapham 

Rise.—lith October, 1882. 3d.
This relates to incandescent lamps. Referring to 

the illustration herewith, G is a glass vessel filled 
with some hydrocarbon fluid; a wick dips into this 
which is attached to a wire H. The burner is con
structed of wire sticks C6 C7, of metal or other

4855 Hydrogen Gas, S. Pitt, Sutton.—12th October, 
1882.—(A communication from W. II. Bradley, New 
York.) 3d.

When steam is decomposed in the presence of hydro
carbon at a high temperature, the resultant gases are 
a mixture of carbonic acid and hydrogen with a small 
percentage of carbonic oxide and marsh gas. The 
object of this invention is to eliminate the carbonic 
oxide and carbonic acid gases, and for this purpose two 
generators are filled with lump lime, which is heated 
by the burning of carbonic oxide and air. Steam 
charged with hydrocarbon vapour is then admitted, 
and the lime in the second generator serves to extract' 
the carbonic acid generated at the same time with the 
hydrogen by the decomposition of the steam and 
hydrocarbon in the first generator. The operation of 
the chambers is then reversed, by which means the 
lime in the second generator is revivified.
4856. Producing Lint from New Flax Fibres, G. 

IF von Nawrocki, Berlin.—12th October, 1882.—(A 
communication from M. Salomonson, Germany.) 2d.

The flax is dried and broken, winnowed and carded, 
so as to free it from woody parts. It is then treated in 
a closed boiler by two or three atmospheres pressure in 
a lye containing 6 per cent, of 95 deg. calcined soda as 
well as 5 per cent, of a composition consisting of one- 
third potash and two-thirds of equal parts pure oleine, 
tallow, and olive oil. After three hours the fibres are 
rinsed and put into a chlor bath heated to from 60 to 
68 deg. Fah., then again rinsed and wrung out, after 
which they are placed in a solution of muriatic acid. 
After being again rinsed and wrung out they are 
softened by boiling in the above-named saponified 
fatty compositions, again rinsed and converted into 
wool by a carding engine.
4858. Making and Fixing Round and Movable 

Heels to Boots and Shoes, C. Mole, London.—12th 
October, 1882.—(Not proceeded with.) 2d.

The heel consists of a movable piece of metal which 
is secured to a round piece of leather nailed to the 
boot or shoe by means of a central screw, the head of 
which enters a countersunk hole in the metal piece.
4859. Bicycles, &c., G. IF. von Nawrocki, Berlin.— 

12th October, 1882 — (A communication from L. 
Schmetzer, Germany.) 3d.

This relates to means for adjusting the spring which 
supports the seat of bicycles, so as to enable people of 
different sizes to use the same machine ; and also in 
covering the seat with perforated india-rubber, so as 
to keep the same cool. The seat may also be formed 
of a hollow india-rubber plate filled with water or air.
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14860. Carriages, IF. P. Thompson, Liverpool.—12 th 

October, 1882.--(A communication from G. E. Bar
tholomew and E. Arrnant, Montreal.—(Not pro
ceeded with.) 2d.

The invention relates, First, to that class of car
riage gear in which the perch connecting the front and 
rear axles is abolished and the spring gear is braced to 
the carriage body without the use of a platform, and 
it consists in bracing the spring firmly to prevent back 
roll; to properly support the fifth wheel and ensure 
its easy and accurate movement; to afford strong 
resistance to unnatural draught, and to allow the front 
wheels to turn completely under the arch without 
interfering with the easy working of the parts. The 
invention further relates to the construction of 
fifth wheel and to carriage seats which spring out from 
the rear of the vehicle.
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material, connected at their upper ends by a cross
piece, and having small globes of carbon, mixed with 
graphite, resting on them, and so arranged that as the 
upper ends of C6 C7 become consumed, the globes 
gradually sink by gravity. When the current is 
turned on heat is conveyed to the hydrocarbon liquid 
by the stick H, and vapour is given off, which will 
drive the atmospheric air out at the hole at the top of

4861. Omnibuses and other Carriages, S. Andrews, 
Cardiff.—12th October, 1882.—(No! proceeded with.)
2d.

The object is to enable omnibuses to run with 
greater ease and comfort than those now in use. Six 
or more wheels are employed and arranged on two or
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slots or openings in the face of the shoe, and arranged, 
acting, and secured in the manner and for the purposes 
substantially as set forth.
277,189. Relief Valve for Steam Fire Engines, 

Richard H. Attwell, Baltimore, Md. — Filed Sep
tember 20th, 1881.

Claim,.—'The relief valve consisting of the cylindrical 
A At, made in two parts with peripheral joint, 

and having its section A cast with a hollow internal
■ ■ i-'.-
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chamber A2, with opening b, in combination with the 
wing E, fulcrumed on the internal chamber, and 
having extension /, with valve rod c and c1, arranged 
substantially as shown and described.
277,252, Vehicle Wheel, Edward Q. Ferguson, 

Macon, Ca.—Filed January 27th, 1883.
Claim.— (1) The combination of the hollow box D, 

having enlarged portion A and provided with screw 
threads on its periphery, the detachable spokes, two 
sets of discs, L L and L P N, clamped upon opposite 
sides of the two sets of spokes, the axle f and the nut 
R, screwed upon the axle, inside the sleeve N, sub
stantially as shown and described. (2) The combina-
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tion of the hollow box D, having enlarged portion A, 
screw threaded portion I, and plain portion J, of the 
detachable spokes, the two sets of discs L L and 
L P N, clamped upon opposite sides of the spokes, 
and the intermediate spiral rings Q placed between the 
two sets of discs and wound about the plain portion J, 
substantially as shown and described.

CONTENTS.

The Brooklyn Bridge trustees have fixed the 
toll for foot passengers at lc. The disbursements 
thus far on account of the construction of the 
bridge amount to 14,689,905 dols.

There are in Pennsylvania 277 blast furnaces* 
149 rolling mills, 7 Bessemer steel works, 15 open- 
hearth steel works, 17 crucible steel works, 5 
miscellaneous steel works, and 31 bloom forges.

South Kensington Museum.—Visitors during 
the week ending June 2nd, 1883 :—On Monday, 
Tuesday, and Saturday, free from 10 a.m. to 
10 p.m., Museum, 11,935; mercantile marine, 
Indian section, and other collections, 3747. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m., Museum, 1992; 
mercantile marine, Indian section, and other 
collections, 1062. Total, 18,736. Average of corre
sponding week in former years, 16,729. Total 
from the opening of the Museum, 22,074,673.

the globe, the stopper I having been first removed. 
This hole is then closed, and the vapour becomes 
deposited on the incandescent wires and globes, 
thereby aiding in preventing their destruction.
4885. Extracting or Removing Sediments or Pre

cipitates DURING AND WITHOUT INTERRUPTING THE 
Sedimentary, Precipitating, or Clarifying Pro
cesses, <fec , O. Backer, Kladno, Austria.—14th 
October, 1882.— (Not proceeded with.) 2d.

The chief novel feature consists in the employment 
of a movable and transportable bottom, which is at a 
distance slightly above the bottom of the vessel, 
ducted through the vessel, and afterwards led out of 
the vessel up the side of the same in a slanting or 
inclined direction.
4886. Gas Engines, T. Baldwin, Chectham.—I4th 

October, 1882.—(ATof proceeded with.) 2d.
This relates principally to the arrangement of the 

valves.
4887. Dense Steel Castings, Ac., C. M. Pielsticker, 

Kilburn.—14th October, 1882.—(Not proceeded with.)

support, the other part being movable and hinged to 
the fixed part.
4904. Machine for Washing, Rinsing, and Drain

ing Bottles, Jars, Ac., W. IV. Horner, Dulwich.— 
14th October, 1882. 6d.

This relates to improvements in the general construc
tion of the machine.
4905. Driving and other Pulleys and Wheels, G. 

E. Sherwin, near Birmingham.—14th October, 1882. 
6i.

The drawing represents in front elevation a wrought 
iron split or divided pulley, made according to one 
part of the invention. A is one-half of the pulley, and 
B is the other half. Instead of connecting all parts of 
the two halves A B in the same plane as usual, the 
inventor makes the rim or periphery of the half A at 
one side of the said half project at C beyond the plane 
in which the pulley is split divided, and similarly he 
makes the rim or periphery of the half B project at D

4927- Apparatus for Treating Silk Yarns 
Threads, A. M. Clark, London.—10th October, 1882 
—(A communication from G. Teisson.niere and J. 
Auroy-Deslongchamps, France.)—(Not proceeded 
with.) 4 d.

The object is to treat waste silk worked with the 
gum in it, so that the stitches made with it will be 
more sightly, and consists in a process whereby it may 
be dampened to any desired extent in a uniform and 
self-acting manner. Steam is used for this purpose, 
and brought into contact with the silk by suitable 
apparatus.
4929. Friction Clutches, Ac., D. Frisbie, New Haven, 

U.S.—17th October, 1882. 8d.
This relates to improvements on American patent 

No. 148,165, and consists in so forming the parts that 
bearing pieces or friction blocks connected with one 
wheel, and which traverse around in an annular groove 
in the other wheel when the clutch is disengaged, 
induce the required friction when the clutch is 
engaged, by acting on inclined surfaces. A sleeve 
adapted to slide on the shaft is connected with the 
ends of the clutch levers by links acting as toggle 
levers. The train of connections between each clutch 
lever and its bearing piece can be adjusted to regulate 
the force. Guide bolts are employed in the radial 
levers which communicate motion from the clutch 
levers to the friction blocks. The friction blocks and 
the groove they run in are of V-shape. Other improve
ments are described.
4932 Clogs or Foot Coverings, D. Pickles, Halifax. 

—17th October, 1882. Od.
This consists of a foot covering, the upper of which 

is of usual form, the heel and sole being of wood, and 
the waist of leather, the irons being secured to the face 
of the wood, or let into grooves formed therein.
4933. Buckles, F. J. Candy, Cambridge.—17th Octo

ber, 1882. id.
This consists of a double buckle, the tongues being 

on the same spindle, but placed back to back to work 
in opposite directions.
4934. Trusses, H. J. Haddan, Kensington.—17th Octo

ber, 1882.—(J communication from L. BarrCre, 
France.)—(Not proceeded with.) 2d.

The truss consists of a double pad, an elastic belt, a 
pair of elastic thigh straps, attached with one end to a 
screw or pin, which also connects one end of the belt 
to the pad. The other end of the thigh strap has a 
row of holes, and is attached to the belt.

OR
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This relates to the apparatus used for the purpose. 

4888. Compound to Preserve Rope, Yarns, Ac., 
from Decay, and Increase their Solidity and 
Flexibility, J. H Evens and H. Lowenfeld, London. 
—(A communication from F. de P. Weber, Austria.) 
—(Not proceeded with.) 2d.

This consists of odourless petroleum 80 parts by 
weight, olive oil 1 part, clear French colophony 1 part, 
solid paraffine J part, soft water 240 to 300 parts.
4891. Gas Stoves, G. E. Webster, Nottingham.—14th 

October, 1882. Od.
This consists in the use of coloured glass to give gas 

stoves known as “ Coseys ” a more cheerful appearance. 
The glass is also placed in connection with a circular 
stove in which an atmospheric burner is used, and 
consists of a cast metal top with holes, through which 
the gas passes. On this stove asbestos is placed. A 
governor is described for regulating the supply of gas. 
Other improvements are also described.
4892. Gauge for Measuring the Circumference of 

the Wrist or Arm, B. H. Joseph, Birmingham.— 
14th October, 1882. 6d.

This relates to the employment of a thin flexible 
metal band.

A
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at the side opposite that at which the rim or periphery 
of the half A projects. A recess is left at E in the 
half B for the projecting arm or periphery C on the 
half A to take in or overlap, and a similar recess F is 
left in the half A for the projecting arm or periphery 
on the half B to take in or overlap. The two halves 
A B of the pulley when brought together are joined 
by rivetting or otherwise connecting the parts C. E 
and D, F.
4907. Machinery and Apparatus Applicable to 

Hosiery Stitching Machines, H. Clarke, Leicester. 
—16th October, 1882. 6d.

The inventor claims a grooved and notched wheel 
for holding the stitched fabric in position, while the 
superfluous portion is cut off.
4909. Screw-neck Bottles or Jars, and Stoppers 

for Same, F. Foster, Hoxton.—lQth October, 1882.

4893. Obtaining and Applying Motive Power, W. 
Wade, Crewe.—14th October, 1882.—(Not proceeded 
with.) 2d.

This relates to means of obtaining and applying 
motive power from the operation of a screw or screws.
4894. Apparatus for Cooking, Heating, and Venti

lating, Ac., J. Wadsworth, Manchester.—\lth Octo
ber, 1882.—(Not proceeded with.) Z

One form of the stove consists of

4935. Manufacture_ „ 0F Paper Pulp, Textile
fabric?, Ac., II. A. Dufrene, Paris.—17th October, 
1882.—(J communication from H. da C. C. Leite, 
Paris ) 2d.

This relates to the manufacture of paper pulp, paper, 
textile fabrics, cordage, and the like from Galega 
Orientalis and Galega Officinalis.

2d.
a small space 

enclosing the atmospheric gas burner or coke fire, and 
which is glazed in front with a talc or other trans
parent medium. 4930. Water or Stench Trap Connections, P. M. 

Justice, London.—17th October, 1882 —(A communi
cation from C. Lightbody, Brooklyn, U.S.)—(Not pro
ceeded with.) 2d.

This relates to sewer traps having a water tank con
necting with the sealing bend of the trap, the tank 
being supplied with a water pipe discharging therein, 
under the control of a float valve.

4895. Horseshoes, &c., E. E. Hewett, Sheffield.—14th 
October, 1882.—(A communication from A. Gauer, 
Hamburg.) 6d.

This consists in tlio improvements of horseshoes, 
&c., by the construction of interchangeable calks, and 
toe pieces with pins or projections on the stems 
thereof, and the holes in the shoe (to receive the said 
calks and toe pieces) with two vertical grooves (the 
two vertical grooves not being in the same plane), and 
one horizontal groove for the purpose of securing the 
calks and toe pieces in the shoe.
4890. Ventilating Waterproof Garments J. 

Trapowski, Manchester.—14th October, 1882. 2d.
This relates to the employment of a “ double tex

ture ” or material with an intervening layer of india- 
rubber.
4898. Tricycles, Ac., J. P. Dolby, Leeds.—14th Octo

ber, 1882. 6d.
This refers to steering the vehicle by a hand or 

moving lever, the required motion being 
through a pinion on the lever working into a rack in 
connection with the steering apparatus.
4899. Machine Guns, T. Nordenjelt, Westminster.— 

14th October, 1882. 6d.
This relates especially to simplification of the con

struction and improvements of the details of that 
class of gun now well known as the Nordenfelt gun, 
and which have the barrels arranged side by side in a 
horizontal plane in the fore part of a rectangular 
frame.
4900. Fire-arms, T. Nordenfelt, Westminster.—14th 

October, 1882.—(Not proceeded vrith.) 2d.
The object is to reduce the recoil of a rifle or gun, 

and the effect of such recoil against tho man’s shoulder 
or against the gun carriage.
4901. High-speed Engines, P. W. Willans, Thames 

Ditton, and M. H. Robinson, Hampton Wick.—14th 
October, 1882. 6d.

In the drawing A is the steam cylinder, B the piston, 
C the piston-rod, having at its end a second piston or 
plunger D, to which is jointed a connecting rod, that 
works on to a crank on the crank shaft. Tho second 
piston D works to and fro in a cylinder F, which not 
only serves as a guide for it, but also as an air-com
pressing cylinder to serve as a buffer for checking the 
momentum of the piston at the end of its backward 
or return stroke. The lower end of the cylinder A 
opens into a chamber G, which communicates with the

4 d.
This relates to improvements on patent No. 466, 

a.d. 1871. It consists in improving the form of the 
neck of the bottle or jar by making a ledge within the 
neck (but above the screw thread) in such manner that 
the joints may be made here, instead of on the top of 
the neck as heretofore.
4912. Perambulators, T. F. Simmons, Croydon.— 

16<A October, 1882. 6d.
The handles are in rear of the perambulator in lines 

parallel to the line of motion, instead of at right 
angles thereto, and are so placed as to bs grasped by 
the hands with the palms facing each other. The 
steering is effected by one of the handles, which is 
movable, and connected to a pivotted axle carrying the 
front wheel or wheels.
4913. Boilers for Heating Water, Ac., W. H.

Thompson, L. Hardaker, and J. M. Porter, Leeds.— 
16th October, 1882. 4d.

The boiler is cylindrical, and has concentric cylindri
cal flues, each complete boiler consisting of two, three, 
or more annular portions placed one within the other. 
One or more portions may be divided into segmental 
portions which when fixed become portions of the 
annular formations. A number of small flues are 
formed by thus placing the annular parts one within 
the other, and serve to distribute, break up, and 
absorb the heat from the gases.
4914. Umbrellas and Parasols, /. B. Seel, Urmston, 

Lancashire.—16th October, 1882. 6d.
This consists in attaching the cover to the ribs by 

inserting the seams of the gores, or cords or wires 
sewn to such seams, into tubular cavities formed in 
the ribs.

4937. Clipping Horses and Sheep, W. II. Green
wood, near Huddersfield.—17th October, 1882.—(Not 
proceeded with.) 2d.

This consists of a rotary cutter working on a pivot, 
in conjunction with an under plate, with a comb-like 
edge a little in advance of the cutter, so as to lift and 
support the hair while being cut.
4938. Apparatus Employed in Printing, J. F. 

Haskins, London.—17th October, 1882.— (Not 
ceeded with.) 2d.

This relates, First, to a special arrangement of forme 
rollers and distributing or vibrating rollers for im
proving the distribution of ink; Secondly, to means 
for securing the printing surfaces or plates to the type 
or main cylinder ; Thirdly, to means for holding the 
sheets to bo printed, and delivering them when 
printed from the impression cylinder on to the fly or 
tapes ; Fourthly, to means for preventing the im
pression cylinder taking ink from the main cylinder 
except where desired; and Fifthly, to means of drivimr 
the distributing rollers.
4939. Sewing Machines and Button Feeding 

Devices, W. P. Thompson, Liverpool.—17th October, 
1882.—(J communication from the Morley Sewing 
Machine Company, Boston, U.S.) lOcf.

This relates to details of construction of the button 
feeding and carrying devices of machines for sewing 
on buttons, and of mechanism for operating the 
presser-foot, the cast off bar, and of counting devices 
therefor, the object being to feed and carry buttons 
more expeditiously to the sewing devices of the 
machine, and with less liability to obstruction from 
buttons of varying sizes to operate the presser-foot 
independently of the vertical needle bar, and to pro
vide with machines of this class suitable means for 
determining the number of buttons sewn on by the 
machine in a given period.
4940. Millstone Balances, A. J. Boult, London.— 

17th October, 1882.—(A communication from J. C. E. 
Thierrion, Paris.) 4d.

* the mill spindle is placed a cockhead with three 
radiating arms. The eye of the runner is fitted with 
a bush, on which are cast three lugs corresponding 
with the arms of the cockhead. Through the lugs 
pass screws which bear upon the radial arms, and 
which serve to level the stone as required.
4941. Wick Trimmers, A. J. Boult, London.—17th 

October, 1882.—(A communication from W. C. Seaton, 
Quebec.-(Not proceeded with.) 2d.

A spiral brush is mounted in a case with slots, 
through which the wick is passed, and by revolving 
the brush the wick is trimmed.

pro-
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4918. Machines for Disintegrating Woollen or 
other Woven Fabrics, J. C. Watson, Leeds.—16th 
October, 1882. 6d.

The object is to disintegrate or separate the fibres of 
woven fabrics so that they may be respun into thread, 
and this is effected by means of a cylinder covered 
with carding or filleting, having hooked or curved 
teeth. The cylinder revolves and the teeth enter and 
remove the fibres from the fabric, which is fed to it by 
fluted rollers. A rapidly revolving brush removes the 
fibres from the teeth of the cylinder.
4920. Fastenings for Neckties, Ac., P. A. Comte de 

Sparre, Paris.—16th October, 1882. 6d.
This relates to a flat hinged clasp formed of two 

parts jointed together, and formed of wire or sheet 
metal shaped to the required form.
4922. Appliances for Setting, Tightening, Re

pairing. and Renewing the Spokes of Veloci
pede Wheels, Ac., R. Adams, Southwark.—16th 
October, 1882. 6d.

Screw-threaded nuts fit into holes
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mgr 4940. Furnaces and Mechanical Stokers, J. C. 
Brentnall, Timperley, Chester.—18th October, 1882.— 
(Not proceeded with.) 2d.

The coal passes from a hopper to a box containing a 
toothed roller revolving with its shaft, and acting in 
conjunction with a series of separate curved bars 
actuated by excentrics, and serving to break up the 
coal, which then enters the combustion chamber. The 
furnace bars are actuated by excentrics to cause the 
coal to travel along them.

. in the hub or
felloe of the wheel, one end of the spoke being formed 
with a head, and the other with a screw thread to fit 
the nut. By turning the spoke it may be tightened or 
loosened as required.
4924. Fountain Pens, R. Enright, Kingsland.—16th 

October, 1882. 6d.
A hollow tube has a vent at the end and screws on to 

the barrel of the pen, the nib being the valve for 
supplying ink, for which purpose it is formed with a 
conical projection entering a hole near the end of the 
tube, and the pressure when writing opens such hole, 
and allows the ink to flow.
4925. Velocipedes, W. Jeans, Christchurch, Hants.— 

16th October, 1882.—(Not proceeded with.) 2d.
The wheels are driven by clutches actuated from the 

treadles by cords, the return motion of one treadle 
being effected by the downward movement of the 
other treadle by means of suitable gearing. Other im
provements are described.
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SELECTED AMERICAN PATENTS.1
I From the United States’ Patent Office Official Gaztte.\]

3 277*098. Brake Shoe, Warren M. Abbott. Chicago. 
III.—Filed March 12th, 1883.

Claim—A brake shoe constructed of any suitable
/1

4926. Range-finders, F. H. Poore, Portsmouth.—16th 
October, 1882. 6d.

On a base line of known length an imaginary 
triangle is constructed with the obj ect whose range is 
to be found as the apex. A second triangle similar to the 
first is constructed, and having its base a determined 
proportion of that of the first triangle. The sides of 

e large triangle can be read off directly from those 
of the small one. These operations are effected by 
means of two instruments, one placed at each end of 
the base. Each instrument is marked with lines 
equally spaced, radiating from a centre and cutting a 
circular arc. One has a sight bar that can radiate 
about the axis of the arc. The points where the radial 
lines cut the arc are connected with an electrical con
ductor, and the radial bar completes the circuit when 
the line of sight along it is parallel with any one of 
such radial lines. The other instrument is similarly 
marked with lines and an arc, but the point about 
which its sight bar radiatos is adjustable, so that its 
distance from the axis of the arc may be made to repre
sent the length of the base.

1277.0981;
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condenser or exhaust passage. The piston-rod C passes 
through this chamber and through a stuffing-box in a 
cover H, which closes the top of the lower cylinder from 
the chamber G. The hollow interior of the cover H is 
by a passage I open to the atmosphere, in order that if 
on the return stroke of the piston any air under 
pressure should leak past the lower stuffing-box into 
the hollow interior of the cover, it may not force its 
way past the upper stuffing-box and so find its way to 
the condenser.
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4903. Galleries or Brackets for Holding Globes 
or Lamp Bowls, C. Ferranti, Liverpool.—14th 
October, 1882.—(Not proceeded with.) 2d.

This consists in so contriving the gallery that one 
part only shall be rigidly connected with the burner

❖

material, having set into its acting or pressure face 
friction rollers of any suitable matorial, inserted in
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