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VISITS IN THE PROVINCES.

~ THE BARROW ¥LAX AND JUTE WORKS.

Tae Barrow Flax and Jute Works, was one of the prin-
cipal objects of interest on the occasion of the recent visit
of the Institution of Mechanical Engineers to Barrow.
The history of the establishment of these works is of a
very interesting character. As is well known, the town
of Barrow sprang into existence owing to the wvery
spirited development which took place years ago, and
which is still going on, in the hematite iron trade of the
district. The inauguration of the iron and steel works,

which are gigantic industrial establishments, soon brought
together a very lar%e and yearly increasing population,
but, of course, employment in tf);aae works could only be
found for men and boys, and in the case of working men
with large families they had either to leave the town and
find employment in other places where not only they but
the other members of their }am ilies could get work, or their
daughters, and in many instances their wives, had to go
elsewhere and secure work in factories and in other
places. The consequence was that it was found difficult
always to secure the services of steady men, for they
naturally could not be expected to live away from their
families any longer than they could possibly help. Sir
James Ramsden, the managing director of these works
and a gentleman to whom all honour is due for the zeal
and assiduity with which he has promoted the welfare of
the town of which he is one of the foster fathers, deve-
loped a scheme for establishing a flax and jute works
with the object of making Barrow much more than-it
had been in years gone by a “home” for those who were
employed in it. Through his instrumentality the Barrow
Flax and Jute Company was established in 1870. The
town, 1t may be remarked, possesses many advantages
for the successful working of this trade, for not only does
1t furnish employment for a large number of persons
who previously had nothing to do, but by the direct
shipment of jute from India to Barrow a new trade was
introduced into the port, and the raw material was
secured at a small cost of freightage, which has
added very materially since to the increase in the
tonnage of imports, The largest class of ships can
find their way into the docks at Barrow, and here a
series of warehouses has been built for the storage of
the raw material as it is discharged from the vessels.
Another important feature in connection with the trade
is the fact that a great proportion of the jute goods
now manufactured are for tEe. American market, and
now that large vessels are leaving Barrow almost daily to
all parts of America, while on the other hand a fort-
nightly service of steamers has commenced plying in
connection with the Anchor Line between Barrow and
New York direct, the facilities for the transportation
of goods to the New Continent have been greatly in-
creased, and thus the jute trade is not unl'lv ding very
materia'lly to the tonnage of imports, but also to the ton-
nage of exports connected with the port of Barrow.
There is, perhaps, no trade which has shown greater pro-
gress during late years than the jute trade, for jute yarns
and jleta abrics are now extensively a.pEll , 88
Mr. W. Fleming, the general manager of the works
of which we are speaking, told the Mechanical
Engineers a few weeks ago, in the production of
“telegraph cables, wire ropes, oil-cloth and linoleum
manufactures, ropes, twines, cords, &c., even down
to artificial hair.” It is 1nteresting to know that
this cheap material is now being produced in the
shape of men’s and women’s clothing, and it is not un-
reasonable to suppose from the present tendency in the
direction of further development that jute will play a
much more important part in the future than in the Ijast,
Kalemeit is now produced by the Barrow Flax and Jute
Company for carpets, rugs, window drapery, &c.,and it is
being more and more generally used every day. The
process is a secret, but it is understood to consist
chiefly of dyeing and printing, and some good and fast
.colours have been obtained. Patterns were shown of this
cloth before the Mechanical Engineers at their late meet-
ing, and they met with general favour. The works of the
company occupy a very central part of the borough of
Barrow. They have a frontage to Hindpool-road of
580ft., and they extend back a distance of 360ft. along
Abbey-road. The style of architecture is attractive.
The centre of the main front is occupied as general
offices, and as an entrance for workpeople, while on each
side of the offices are wings two storeys in height, with
towers at each corner three storeys high. The hglfdmga
are of red brick, relieved with fire-brick and white free-
stone.

The works are within a hundred yards of the main
line of the Furness Railway, and about one hundred and
fifty yards from the Devonshire Dock. A special branch
line has been made from the railway into the works
along which the raw material, fuel, &c., is conveyed, an
the finished article finds its way back in wagons for
delivery by railway or shipping. The jute bales are
landed at the rear of the works. A daily supply of the
raw material is brought into the “ batching-room,” where
the bales are opened and the jute pulled into stricks,
after which it passes through softening machines, con-
sisting of heavy fluted rollers, which crnsh and crimp
the fibres, and make them easier to work. On passing
throngh these machines the batching process consists of
the sprinkling of the stricks with oil and water. Four
of these machines are at work. The jute is weighed
into bundles and carried into the preparing room adjoin-
ing, which is 260ft. by 248({t. The machines here are In
rows. In the first place the jute is received by breaker
cards, of which there is one row, then a row of finisher

a row of first drawing cards, a row of second
drawing cards, three rows of spinning frames, and one
row of winding machinery. The process in this depart-
ment is much the same as in a cotton mill, but of course
the machinery is more adapted for the heavy work it has

-

to Earfnrm. All of these machines are usually in motion,
an

the material on leaving one row of machines finds
its way to the next in rotation, so that there is a con-
tinual progression of work from the rear to the front of
this part of the building. The process carried on up to
this point is all confined to the ground floor to the left of
the entrance gate, and the jute in the shape of cops,
bobbins, and chains, is conveyed to the right side of the
entrance gate. Here is a room for preparing the beams
for the looms. From this place tEe beams pass into
the weaving-room, 210ft. square. Here 416 looms of
various sizes are at work in the production of sacking
bagging, tarpauling, hessians, striped bedding, jacquarci
window curtains, and counterpanes, The arrangements
in this room have been greatly modified since the fire,
and it 1s observable that all the machinery is in opera-
tion. The shafting is all underground, so that all
belting from the roof is obviated, and the room in
consequence has a more airy aspects The looms are
employed on different qualities of jute, from the fine
material made from line yarns for the Kalemeit process
to the roughest bag cloth, and from counterpanes of
attractive designs and colours to the common striped
cloths for bedding. Leaving the weaving room, the cloth
is conveyed to the preparing and cloth-receiving room,
which oceupies the gnnt. of the building on the right of
the entrance, and receives its light from Hindpool-road,
the weaving and spinning sheds receiving their light from
the roof. Here the work is inspécted, and the calender-
ing and finishing process, for which there is special
machinery, 18 conducted. The cloth leaves these
machines, and by means of slits in the roof of this room
it 1s wound into the storey above, where the goods are
lapped by machinery ready for packing, and where the
bagging 18 cut into proper lengths and then sown b
machines which are of various styles, and do their wor
by means of various stitches. The cloth in bundles
passes by means of small wagons on rails through a
corridor {»ehiud the first floor of the general offices to a
room over the winding and warping department at the
north end of the building. Here are several printing
machines for printing the names of firms, &ec., on the
finished bags, and at the extreme end of this room are
hydraulic presses receiving pressure from a special
engine. T]lie goods are placed in these presses, and when
intended for shipment they are pressed into bales of great
solidity. These are covered with jute cloth and
then secured with steel bands, which are specially
manufactured by the Barrow Steel Wire Company.
The railway siding adjoins the room where the finished
goods are made ready for transmission by rail or by sea, and
the bales are lowered into wagons and disposed of with
much celerity. It is estimated that the average output
of the Barrow Flax and Jute Works is 140 tons per week,
and it is noteworthy that 1700 hands are employed in the
factory, while employment is found for fulﬂf 300 people
in different parts of the town in sack-sewing, ge Ots
having been opened in some half dozen districts where
the jute bags are taken ready for sewing, and distributed
among the women who are disposed to earn a few
shillings per week at home. When these sacks are
finished the women employed on them take them back
to the depdt, and they are paid at brief intervals for the
result of their labour. There are three large engines in
the works. The spinning mill engines are a pair of com-
pound beam engines maﬁe by Messrs. J. Musgrave and
Sons, Bolton, who also supplied the weaving and
calendering engines, the high-pressure cylinders being
30in, in diameter with a stroke of 3ft. 9in.,and thelow-pres-
sure cylinders 48in. diameter with 7ft. stroke. The actual
power of these engines is 750-horses. The weaving
engines are of the same type, the high-pressure cylinders
being 32in. diameter with 3ft. stroke, and the low-pres-
sure cylinders 42in. diameter with 6ft. stroke, the actual
power being about 400-horse. The calendering engines
are of the compound horizontal type, the high-pressure
cylinder being 20in. diameter with 4ft. stroke, and the
low-pressure 33in. diameter. The horse-power of these
‘engines is put down at 180. These engines are supplied
with steam generated by ten Galloway boilers which are
at a low level, and the railway trucks are enabled to
discharge their load right at the fronts of the boilers.
There are in the boiler-house two force pumps used for
fire-extinguishing purposes, and also for feeding the
boiler, and it is worthy of remark that these pumps did
very great service on the occasion of the late fire. The
company always keeps up steam in its boilers, so as to
be ready with the force pumps should fire arise again in
their works. The company has also provided a manual
fire engine with all the necessary apparatus for a speedy
supply of water in the case of fire, and the reservoirs in the
yard, into which the condensed steam finds its way, are also
fed with a plentiful supply of town water. The whole of
the arrangements of the works are of the most admirable
character, and as all the modern appliances, mechanical
and otherwise, have been adopted with the view of
enabling the management to compete satisfactorily with
the markets of the world, the works are considered as
one of the most model establishments connected with
this fast-growing and important trade, and it was there-
fore not to be wondered at that the Mechanical lingineers,
on the occasion on their visit to Barrow, should have
shown great interest and bestowed much attention to the
manufacturing facilities possessed by the Barrow Flax
and Jute Company. The excellence of the manufactures
of this company won for them the gold medal at the Paris
Exhibition in 1878. It should be mentioned that the
disastrous fire which occurred at these works eighteen
months ugo destroyed the whole of the weaving shed
and other departments in its neighbourhood, but care
has been taken to reconstruct the building on the safest
principles possible, and further, the opportunity has been
taken advantage of to adopt more modern appliances for
manufacture, as in the jute trade, as well as in other
trades, progress of a very marked character has been
made since 1870, when these works were first established.
Mr. Melville is the mill manager at this establishment.

THE VIENNA INDUSTRIAL EXHIBITION.

LocaL exhibitions, even when they embrace the col-
lective produce of an entire country, have only, as a
rule, a circumseribed interest to the world at large,
unless characterised by some special improvement or
progress which threatens to affect their mutual rela-
tions of commerce with other lands. In a country like
Austria, which has hitherto been mainly dependent on
other markets for the higher classes of manufactured
goods, the progress and improvement displayed in nearly
every branch of industry represented in the present
collection have a powerful significance on its future

relations to foreign producers,
Any one who saw the ill-fated Exhibition of 1873

cannot fail to be astonished at the rapid advance made
in the last seven years, and those who have hitherto
looked upon Austria as a market for their wares must
be prepared in the future to meet her as a powerful com-
petitor on their own ground. Bohemian glass 18 pro-
verbially good, and the mathematical instruments of
Vienna will bear comparison with any in the world ; but
up to the present no one ever attempted to substitute
native material for imported glass in their construction,

and not only lenses, but even the few lighthouse lanterns
on the Adriatic, were imported from abroad, when nothing
but want of enterprise prevented their being manufac-
tured with superior material at home. Messrs. Kraft
and Sons, of Vienna, one of the largest instrument
makers in Austria, have at last succeeded, after an
immense outlay in experiments and unheard-of diffi-
culties in stimulating the glass manufacturers to attempt
anything out of their ordinary line—one firm asked 8s.
per lb. for the lighthouse lenses in their rough state—
in constructing several for the Austrian marine,
and as £600,000 are to be spent in the next
few years on the coast of the Adriatic, have secured
for their manufactory a greater part of the above
sum, which must otherwise have }nuud its way into
London or Parisian workshops. A lantern of the third
degree is exhibited complete, with specimens of one of the
first degree already erected, side by side with English and
French lenses, and it cannot be disguised that the latter
suffer by comparison. The lesson to be read is that not
only is the door shut on future importation, and a new
branch of manufacture secured to the country, but the
chance of competing with foreign producers on their
own coasts is increased by the superiority of the
materials and work.

The machinery department is not as well filled as one
might have expected, and one or two specially interesting
novelties—viz., an electrical railwa bi B. Egger and Co.,
and an improved motor, by Julius Hock and Co.—are not
sufficiently advanced to fill the space allotted to them.
The contemporary Exhibition at Munich has absorbed so
large a quantity of brewing and milling appliances that
one can hardly expect the same firms to exhibit
largely at both places at once. The well-known firms of
Escher-Wyss, Pini, Nemelka, Nagel and Raemp, Wan-
nieck, and Carl Senz and Co. make, however, a very fair
show. The latter exhibit a new Non-pareille Grieser, or
universal disintegrator, for wheat, rye, barley, maize, gall-
nuts, &e., in a very compact and powerful form. The
internal arrangement consists of two cast iron dises with
T-shaped projections, one of which is attached to the
8 indfe and revolves, the other fastened to the casing.
The feed is regulated by a belt from the spindle. As
soon as the projections or teeth are blunted, the driving
belt is reversed and the opposite edges brought into play,
so that the discs are self-sharpening, require no labour,
and can be easily and cheaply replaced when worn out.
Specimens of the several materials treated speak well of
the performance, and it promises to become a powerful
auxiliary to the roller system, and a good independent dis-
integrator for brewers and dyers. The action 1s something
between that of a pair of stones and that of the cutters
exhibited by Pini and Bollmann, in the Paris Exhibition,
described in THE ENGINEER. There are other milling
machines on the stand, but the incompleteness of their
arrangement prevents further notice at present. Coll-
mann’s valve gear, which has been largely adopted in
Austria, 18 shown on a 20-H.P. engine by Schulz and
(Goebl, of Vienna. Langen and Wolf of course exhibit
one of their gas engines—an 8-H.P.—at work, but as we
shall again have occasion to refer to this in connection
with the electric light as offering an excellent opportu-
nity of comparing the expense of gas versus electricity
we must defer a notice of it. Messrs. the Florisdor
Engine Works, exhibit one of Brown of Winterthur's
engines, but having seen the one at Paris, wecannot under-
stand why the graceful form of the original should have
been hampered with *‘architectural” additions, which
have no bearing on its effectiveness, and say more for the
ingenuity of the foundry than for the taste of the engi-
neer. Messrs, Wannieck, of Brunn, have a very powerful
horizontal engine, with a sort of Corliss expansion, and
flat valves.

Some mention must be made of the marked improve-
ment in general manufactures. The china, more especially
the artificial flowers, the glass, furniture, textile fabrics,
sanitary appliances, &ec., are far superior to anything
in Paris in 1878. The effect of art schools is beginning
to bear good fruit, and the workmen of both London and
Paris would do well if they could only see how far they
have been surpassed in what hitherto they have con-
sidered their special productions. The general arrange-
ment of the cases, the introduction of *“ collective”
exhibits, and the admirable classification of the goods,
reflect the greatest credit on the taste and energy of the
Commission. It would be, perhaps, too much to say that
the Industrial Exhibition of 1880 1s perfect, but at least
it 18 as a whole the most perfect and interesting of its
kind we have seen.
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DUTCH TRIALS OF COMPETITIVE PRO-
JECTILES.

A rerorT has recently been printed by the Dutch
(Government on the trial against armour of projectiles
supplied by Ekman—of Finspong—Krupp, and Griison.
The experiment took place at Scheveningen, on June
16th, 1879. It has a special interest from the fact that

the projectiles were all fired with a reduced velocity,
calculated purposely to give bare penetration as nearly
ag possible. We have results obtained with the new 8in.
and 6in, Armstrong guns—which we propose to notice

shortly—where the same idea was carried out, beginning
at about the same thickness of plate, but increasing up

to a very high standard. The Dutch experiments, if they |

did not embrace an ambitious programme, were at all
events carefully carried out, and are therefore instructive.
The plate fired at is shown in Figs 1, 2, and 3. It con-
sisted of a section of our English Bellerophon target,
namely, iron plates of 6in. and 8in. above and below, as
shown in Figs, on 10in. of teak, with 1}in. skin. for
this, a penetrating figure of 60 foot-tons per inch circum-

ference was found to be sufficient for the upper portion,

and 93 foot-tons per inch circumference enabled the
projectile shown in I'ig. 2 to get its point through the
inner skin of the lower portion. The guns employed
were a cast iron and a steel gun, each of 24 centimetres
calibre—that is, 9°45in, The range was 500 metres—
547 yards.

The projectiles supplied were as follows:— From |

Ekman, chilled iron—(vide Fig. 4)—of two sizes, namely,
2'6 calibres long, weighing 14775 kilogs. (325'73 1b.), and

2'8 calibres long, weighing 152°34 kilogs. (33585 lb.). |

These were chilled nearly to the centre in the head, and
the body was left unchilled—wide Fig. 4. From Griison,
chilled tron—vide Fig. 5—of two sizes, namely, 26 cali-
bres long, weighing 14965 kilogs. (32993 lb.) and
2'8 calibres long, weighing 15385 kilogs. (33918 1b.).

These were chilled to a certain depth over both head and |

FIC. |

(1549ft.), would pierce an 8in. target and backing at about

1800 metres (1969 yards) range ; and a heavier projectile
from the steel gun, fired with a wvelocity of 472 metres

1800 metres (1969 yards). :
As regards the pr{? ectiles,none of the Ekman (F'inspong)
chilled iron projectiles were broken up on impact, except
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that the point of one was broken off to the length of |
142 mm. (561n.).
underwent no alteration in form beyond setting up to
the extent of 6 mm. (0'236in.) in length. Of the eight

(iriison chilled iron projectiles, seven broke up into a
great many fragments, while one, which remained entire, |
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More was expected from the steel ({)
chilled ones. They were heavier, an

as ; . From Krupp, steel, 2'8 cali-
iuug, weighing 161 kilogs. (3564'94 1b.).

shown in Iig 5.

as seen 1n projectile in
tiles had studs, being fi
upper portion of the target.

n all, seventeen rounds were fired, namely, four
heavy and one light of Ekman’s, five heavy and. three
The following

light of Griison’s, and four of Krupp's.
table gives the details :—
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1. Ekman | 16 | 147°756 @ 266'9 | T°'116 | Btruck near top.
2, o ., | 152°84 | 206°4 | T°811 | Ditto.
& i | % 204'T | T7°108 | Btruck {lll‘lt‘-tit}ll of plates,
4. ' - nd 2074 7368 | Fairly through.
h Orison | 18 | 140°6GD 990'8 | 8+527 | Struck close to 4.
5, = S o 200'3 | 8'52T7 | Fairly through.
7. Ekman s | 152°84 | 2856°0 | 8'410 | Struck top edge.
8. Grlison i 168°85 | 287°3 | 8°584 | Fairly through,
0. o x 0 9887 | 8660 | Through,
10, " 16 w | 20608 | 7378 | Struck near top.
11. L e | 262°8 | T-150 | Just through (vide Fig. 1.)
12, i R w | 20711 7°420 Through.
18. v | 4 | 149705 271°9 | 7:482 | Through weak place.
14. Krupp | 22°8 161 | 828°0 | 11'367 | Through thick portion.
T i e b 421°5 | 11°248 | Barely through
11, " & 322°6 | 11'326 | Barely through.
17. e o — Not given,

The following conclusions were arrived at as regards
the caleculated penetration, namely, that a projectile
discharged from the cast iron gun, with a velocity of
373 metres, or 1224ft., would pierce the Gin. plate at about

rojectiles than the
were fired with a
higher charge at the lower portion of the target from the
steel gun, which was polygrooved, the projectiles being
rifled by means of copper rings near shoulder and base,
] "iﬁ'. 2, whereas the chilled projec-
red from the cast iron gun at the

i
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The remainder of the projectiles | the year 1879 amounted to £5,372,506,
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INDIAN RAILWAYS.

Tue following statistics are tgimm in the recent report to the
Secretary of State for India in Council on Railways in India for
the year 1879-80, by Mr. Juland Danvers, Government Director
of the Indian Railway Companies :—

“T'he length of the whole railway system of India now open
for traffic is 8611 miles, of which 6073 miles are in the hands of
guarn.ntaad companies, 2363 miles are State, and 175 are native

tate lines; 6693 miles are constructed on the 5ft. Gin. gauge, and
1918 on a narrower gauge, During the past year 305 miles—in.
cluding the Candahar line—of new railway have been opened for
traffic. The railway system is not now terminated by the frontier,
A line has been taken from Sukkur on the Indus as far as Sibi, g
distance of 1334 miles, in the direction of Candabar. Its further
extension to a place about 12 miles from Quetta is now being
carried on, but operations beyond this point to Candahar are
confined to surveys. On the north-west frontier energetic mea-
sures have been taken to continue the Punjab Northern Railway
to Peshawur across the Indus at Attock. The bridge which is in
course of construction at this place will consist of five spans, two
of 314ft., and three of 2064ft. each. It is expected that the line
will be so far advanced as to be ready for use up to the left bank
of the Indus in November, and from the right bank to Peshawur
in January next. Turning to Central India, the remainin
link in the railway communication between Delhi an
Bombay by way of Ajmere will be finished in the course of
the present year. The Rajputana State line will then be opened
for traffic throughout. Eighty-two miles of the lower portion
between Pahlunpoor and Ahmedabad, where the narrow and the
broad gauge systems meet, were opened in November last. I'he
other part of the Rajputana and central Indian system connecting

- Ajmere with Indore and the Great Indian Peninsula Railway,

will probably be opened in the course of 1881. With the excep.
tion of a gap of 50 miles, it is expected to be opened on the 1st of
January next. The bridge over the Ganges at Benares has been
undertaken as part of the system of the Oude and Rohilkund
Company, and will be commenced forthwith. It will be the
largest work of the kind in India, and is to consist of seven spans
of 416ft., the pier foundations being formed of a solid block of
masonry G5ft. long by 28ft. wide.

“The net revenue derived from all railways in India durin
That from the guarante
lines was £5,062,188, compared with £5,002,028 of the previous
year. The guaranteed interest paid by the Government was
covered, leaving a balance in favour of revenue of £313,955. The
net receipts of the State lines amounted to £310,408, compared
with £200,374 of the year 15878, The gross receipts of the
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DUTCH TARGET.

showed a crack along the tapering portion about the
shoulder of it, but was set up in length only 2 mm.
(0079in.). The Krupp steel projectiles all remained
entire. They underwent a slight deformation, setting up
longitudinally to the extent of from 22 mm. to 28 mm.
0'866in. to 1°102in.), while above the shoulder the

iameter increased to the extent of from 1'5 mm.
to 2°5 mm. (0°059in. to 0°098in.) ; also all the points for
a length of from 165 mm. to 21°5 mm. (0'G4in. to 0'841n,)
were deformed. The Swedish projectiles of Ekman were
considered very superior to those of Griison. The
Committee found it difficult from these experiments to
say whether the steel showed a superiority sufliciently
decided to justify their high price as compared with the
chilled projectiles.

With regard to this report, it may be remarked that
the behaviour of the Finspong projectiles to a certain
extent agreed with the results obtained in our own
English competitive trials—that is to say, the Griison’s
Brﬂjﬂﬂtlles were harder than the Finspong. At Shoe-

uryness, in 1878, one Griison shot broke up badly, but
another did remaricably well (vide THE ENGINEER, April
12th, 1878.) The Finspong metal is, of course, remarkably
excellent ; but no observation is made in j:hia report as
to its price. The chilling of the body, still kept up by
Griison, has been abandoned long ago by most manufac-
turers.  In the abstract, the unchilled metal having
the advantage in tenacity and the chilled metal in
hardness, it would seem sound to retain a little unchilled

in the centre, to hold the shot together, while the entire
ring of chilled metal might prevent setting up. Practi-
cally it has been found better to leave the entire body
mottled, The crushing strain there must fall much less
heavily than in front, and tenacity throughout the body
seems the desideratum.

Tue Jamin Erecrgic Licar, — The directors of the Com-
pagnie Géndérale des Panoramas have decided upon the adop-

tion of the Jamin syetem for the illumination of the panoramic
exhibition which they are now arranging in Leicester-square,

guaranteed lines were £9,765,284, and the expenses £4,703,096,

5,392,644, the

On the State lines the gross receipts were £1,465,824, and the
expenses £1,155,416, showing an average proportion of net
receipts to expenditure on the guaranteed lines utl 51, and on the
State lines of 22 per cent. In making these comparisons,
he says, it must be observed that the State railways are
for the most part either political lines recently opened, or small
branches with little tratlic on them and ex penﬁivu to work, but
serviceable as feeders to the main lines. The Rajputana line,
running south from Agra and Delhi, may be regarded as an
exception to this description. The total net earnings divided
over the total capital outlay, both guaranteed and State, yielded
are turn at the rate of £4 T7Ts. per cent. ver annum. . The
guaranteed lines earned at the rate of £5 4s. per cent. per
annum,

“T'he capital expended on the Indian railways up to the end
of the official year was £123,124,514. Of this £97,327,.851 had
been expended on guaranteed lines, £24,403,797 on State lines,
and £1,392,866 on lines in native States. The capital expendi-
ture during the period covered by this report—fourteen months
in the case of the State railways, nine months in that of the
East Indian Railway, and twelve months in that of the other
guaranteed lines—was £5,388,772, being £883,185 on guaranteed
and £4,505,687 on State lines.

““The number of passengers increased from 38,480,586 in the
year 1878 to 43,144,468 last year. The proportion per cent.
g?i_ f:;'gt-claﬂﬂ was ‘519, of second 2:049, and of the lowest classes,
« “The aggraga.te quantity of goods carried on all lines amounted
to 7,876,766 tons us compared with 7,206,335 of the previous year.
The amount received for the conveyance of the same was
£7,248,752, compared with £6,734,060 in 1878. The chief articles
carried were cotton, grain, rice, piece goods, military stores, salt,
seeds, tobaceo, and opium.

““The expenses of working and maintenance during the year

aEnﬂunt-ed to £5,774,510, compared with £5,101,335 of the pre-
vious year. ‘I'he cost of maintenance was £1,463,600, and of
working £4,310,960,

“The rniiing stock employed in working the railways consisted
of 1850 locomotives, 4204 passenger carriages, and 34,856 trucks.

' The total train mileage durinp;;[qthu year was 28,915,144, compared

with 26,570,395 of 187S. he passenger train mileage was
oods 13,546,878, the minerals 357,561, and the
mixed goods and passengers 8,964,032,

“The goods shipped to India from this country for the use of
the railways amounted during the year to 207,743 tons, of the
value of £1,578,404, the freight and insurance of which was
£315,181.  Besides this, 143,279 tons of coal, 1938 chaldrons of
coke, and 8393 tons of patent fuel were sent out.
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HASWELLS IMPROVED COUPLING BETWEEN ENGINE AND TENDER.

FIC. 1.

We published some time ago, drawings and descrip-
tion of a coupling between engine and tender con-
structed by the Austrian States Railway, and pretty
generally adopted throughout the country, Mr. Haswell has
since that time introduced further improvements, which will

be rendﬂg understood from the accompanying engravings.
The sides of the sliding blocks a a, of tough cast iron, are
bevelled and supported below by a spring b, as a double

security against their falling away when the engine and tender
are I:Inf.‘ﬂtlpled The front and back surfaces are planed, the
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Fic.3.

buffers D D are of hardened steel, and their spherical ends care-
fully fitted so that the surfaces when cfnrut:t];mer‘.l;J,r oiled work
smoothly, When the drawsprings A an
there is no play on the engine and tender bolts as
case with all other kinds of coupling on descending gradients.
With this si,utem when the load pushes the tender against the
engine the buffers D D press on \‘H ends of the engine l{:rmg
A, while the tender spring B, receding backwards in the oblong
allt-, keeps the screw cou \lin perfectly tight.

The improved system has ﬁeeu applied on a large scale to a
number of engines for the Russian Railway, Brest Kiew, as

0

SECTION
ON LINE.C.D

well as to those on the Roumanian lines, Passenger engines
with 5ft. coupied wheels, constructed with all the wheels
between the fire and smoke-box, can travel with this coupling
with Iperfact safety at the same speed as engines with trailin

wheels, On the Raab line engines of this description, fitte

with the improved coupling, have attained a s of 100
kilometres per hour without any unpleasant oscillation. One
of the great advantages it offers is that the construction of the
locomotives can be improved, as the weight can be equally dis-
tnbu}ted over the wheels without the assistance of dead

weights

PATENT SELF-ACTING CRAB BUCKET CRANE.

MESSRS. BTOHN H.JWILSON AND (O,
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THIH crane Las been designed specially to make the bucket
b self-acting—to open and close and to fill and empty

1 lut-omtn:nl% l?e bucket may be used for discharging
?‘Nn, , Or snml &c., as well as for dredging purposes.
b can be used for excavating and general contractors’
*Hrk also for lifting coke and other material of a like
nature, The crane as shown is fitted with two chain barrels
a3 seen on annexed sketch, and the bucket or grab is worked
in the following mamner :—The top barrel marked A and

chains A , are for lifting theload. The lower barrel marked B and
chain B, open the bucket D for discharging its contents. The
barrel B 1s driven from the lifting barrel A by means of a
messenger chain C'. When the bucket is filled aml lifted to
its required height and !maltmn for discharging, the barrel B
is heh!l fast by a powerful brake E ; the lifting barrel A is
then thrown out of gear by means of a suitable clutch and
lever, whereupon the bucket opens and empties itself. The
brake F is then released and the open bucket is lowered with
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suflicient speed to fill itself. The lifting barrel A is then
thrown into gear again, and the chain A | closes the bucket at
the commencement of the lift and holds it firmly when full.
The dotted lines show the position of the huckﬂt when open
ready to be lowered. These machines can also be used as ordi-
nary steam cranes, and when so mlmred it is only y necessary
to unhook the messenger chain C from the barrel A. This
tent self- a.etmﬁ gear can be m.ml}f and economically applied
any steam or hand cranes now in use.
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SOAP-MAKING MACHINERY.

Tue various operations to which toilet uua.r is subjected, in
order to bring it into the market, may be classed under the
seven following headings :— (1) Slicing or dividing into thin
slices the purified soap cakes ﬂxtrnutﬁu_.l from the boilers ;
(2) pounding, or trituration of the solid masses, colouring
matters and perfumes ; (3) sifting the products ; (4) reducing
the soap straimings into a paste, and mixture of the colouring
and perfumery ingredients ; (5) kneading and ranning out the
paste in a continuous film in certain forms; (6) cutting up into
cakes or squares; (7) pressing and marking the squares. These
operationsare atleastsuccessively carried outin the soap-making
machinery constructed by Messrs. Beyer Fréres, illustra-
tions of which we now give.

The manufacture of toilet soap by this system requires the
soap bars not to be more than 1} square inch in section.
These bars are then placed in the *“slicing mill,” shown by
Flg 1, which shices or ents up these bars in fine soap ﬂhﬂ"mf{“.

10 as to accelerate the desiccation and to facilitate the mixin
in of the colouring and scenting ingredients,

consists of two [ﬁﬂﬂﬂ, mounte

on a cast iron frame.
blades, which e¢ut up the bars placed in two inclined hoppers,

and allow the shavings to fall into a box placed underneath

the mull,

The soap now reduced into shavings is mext ground or
rinding mill worked by steam, as shown in
gject of this operation is not merely to obtain

unded in a
g, 2. The o

& -y
"

A )

"ri] T o
¥ Tyt Ll Lal 1 ]
...u-.|I|I|||l|-.'||.||_|||'iﬁ|'|TI|L||'|'|-""r

1]

ig_-|! TR

1 ' ’;i- l,rl _ j | "'I'ZIIIEWT'-'TEE]

Ik

i |

BEYEH

Fig. 2

a hdmogeneous paste thoroughly well mixed, but also to
gecure an intimate combination between this paste and those
colouring and scenting ingredients, &c., which it may
be desired to assimilate with the soap; a soft, unctuous,
and well bound paste is thus obtained. This crushing
mill consists of four granite cylinders, set in pairs one
above the other, so that the four grind from bottom
to top. After the soap shavings are charged with the scented
and colouring matters, they are deposited by the attendant
* into a hopper, whence they are taken up between the first
and second eylinder, and so ground for the first time. By a

Fig. 8

differential rotary motion the soap arrives automatically
between the second and third cylinders, and after being thus
d for thesecond timeitissimilarly passed between the third

and fourth cylinders, and again crushed. This top roller is so
constructed as to be able to deliver the soap paste it receives
into the fore-mentioned hopper, so that this grinrling opera-
tion is ted over and over again till the attendant, by
shutting off the passage between the top roller and the
hopper, forces the soapy paste to fall off the top cylinder into
a lﬂ;teplmad undemeaﬂv] the machine. To insure a still more
erfect mixing, a comb is inserted to divide the soapy paste as
it passes through the machine. Fig. 3 shows a grinding mill

The shicing mill
on a horizontal shaft, carried
These discs are fitted with twelve

working with three only instead of four crushing rollers.
The capacity of the machine shown in Fig. 2 is about 7 cwt.
of paste per hour through the four cylinders. _
'F;:u goap paste having undergone the preceding operations,
may be now delivered to the machine represented by our
Fig. 4. An internal endless screw forces the paste in a highly

Fig 4

compressed state out of a small opening in front of the
I‘I]Hl..‘}.'lillll.’:, and delivers the paste 1n a kind of endless roving
or sliver, remarkable for its neat form and its lustrous polish.
This machine has, however, been supplanted to some extent
by the kneading mill shown in our l"i%;, 5. The latter, though
entirely different in its construction, fulfils the same functions

as the preceding machine, in additior to delivering the squares

s
o,

..
'
—

|

, Wl Y U
e~

-;'.F'l:l':l'::"‘;-"l-: I |

¥ I .lﬂ i || |.

Wiy Illj' .Il'

| Kb i b

i

l |'|E|-

b : i ALE

b
iy

.
a

m—
=

ready cut to any desired weight, which additional operation
was formerly done by hand. It is by the aid of this last.
named machine that the perfumery trade has been able to
suppress many repeated and costly manipulations often taking
up five orsix weeks’ timeto perform, ando thusm?idl}' manufac-
turing toilet soaps in large quantities, This kneading mill
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Fig. 6

consists of a mechanical pestle, which rams or beats down the
soap paste into a metal cylinder. Beginning by extractin
the air contained in this paste, increased pressure a.pplieﬁ
thereon forces the paste out of an opening of determined
area. A knife working automatically cuts—according to the
gize and kind of manufacture required—the paste in such a

manner that each piece is exactly cut to the same size, and

consequently is also of the same weight. If larger or smaller
pieces are required, all that is necessary is to change the size
of the outlet piece, and to alter the wheel gemx working the
fore-mentioned knife,

The soap thus obtained in squares of a certain size and
weight has now merely to be stamped and shnﬁmi, and this
is done by the press shown in Fig. 6, which illustration
explains itself. It is only necessary to add that soap manu.
factured in this style, ina dry state, is at once ready for the
market, without fear of its losing its shape or its lustre. Ina
future article we will revert to the machinery constructed by
the same firm for making ordinary household soap.

THE DUSSELDORF EXHIBITION.

Tue accompanying illustration gives some idea of one of
the most tastefully and effectively arranged trophies in the
Dusseldorf Exhibition, It comprises the chief part of the
collection of tubes exhibited by the well-known firm of J, p.
Piedboeuf and Co, of Oberbilk, near Dusseldorf, the tubes
made by whom have not only a large sale in Germany, but
their superior quality has enforced their adoption for loge.
motive and other work in this country. The tubes are made
of the best iron, are twice welded, and drawn over mandrils
and through dies. In the Dusseldorf Exhibition, tubes so
made are shown from a little over one millimetre to about
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12in, in diameter. The trophy, it will be seen, is constructed
of tube and fire-box plates for the pedestal and capital. The
base, die, and cornice of the pedestal consist of one flanged
fire-box plate and two tube plates, while the capital consists
of similar parts of boilers, all of which are pressed from flat-
plates by Piedboeuf’s stamping machinery as used to some
extent in this country, The entablature is of wood, as no
parts of boilers would come in for representing this. The
tubes forming the column are about 16ft. in length, and bent
to the curvature necessary for the optical preservation of a
true form of the column. The trophy has a very fine and
striking appearance not conveyed by a small engraving,

A New TeLecrarH MAcHINE.—Mr, Royal E. House, the last
of the original telegraphers of the Morse time thirty years ago,
has, it is said, perfected a system by which from 250 to 300 words
a minute can be transmitted, received and permanently recorded
and which is automatic, The first is built on the genarai
principle of the type-writing machine, but instead of printing
characters cuts long slits of greuter or less length in some strip
of hard and stiff Manilla paper, with pointed knives, which are
raised alternately through the lower ant{J upper edges of the paper
h? a system of levers worked by a series of brass keys, the stri
o Jmper passing from a wheel through a narrow brass galley an
under a constant pressure over the little slots through which the
knives work. e length of the slit indicates the letter
to a small fraction of an inch. The strip of paper, whose
marks are not those of a punch, but cut slits in a rapidly moving
strip, is then Elaced in a machine connected with a battery,
and moves %uir: ly through it. Two constantly revolving whee
with sharp but not keen edges fall readily into the slits—upper
and lower alternately—of the paper, and thereby make an
electrical connection with a receiving instrument at another
office, with a set of knives similar to tﬁﬂﬂe in which the original
slip is placed. The knives in the second machine cut slips of a
length corresponding to those in the original and can be read by
an expert, although they can be printed in the fourth machine
with such rapidity as to make handwriting comparatively tedious
and useless. This last instrument prints on somewhat the same
rinciples as the gnld and stock automatic telegraph, but the
etters are printed from the cut slip without any interference
than that of the power, by which the machine is run. These
messages record themselves, and the presence or absence of an
operator at the receiving end is of no consequence. They can be
sent with all the rapidity of which perfect mechanism is capable,
and will, it is claimed, average 200 to 250 words per minute, or
approximate 15000 words per hour of constant work.
All delay will be in preparing the instruments, and the
work then can be n.ucumplinﬁed by operators at such
times as the wires are occupied from other stations.
Perhaps the most remarkable feature of the system and the one
which will strike operators and electricians as the most improbable
is the simplest. It is that all messages can be sent Lo any
particular station and to no other, and without being heard or
repeated at any other. The *‘call " is so arranged in its automatic
way that while the machinery is in movement in every office, the
knife-like wheel only fills the call slits on the tape in the office
for which it is intended, giving an automatic reply, and the

similarly moving wheels in every other office, failing to fit the
glits, have no impression,
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LAWRENCE'S BOAT LOWERING APPARATUS.

THE accompanying engravings illustrate a new block,
invented by Captain G. Lawrence, Fenchurch-buildings,
Fenchurch-street, for lowering boats, This block is made of
two cheeks, rivetted together through a cast iron arched
Eim, round which the hauling chain is passed. The chain is

ept in its place by a boss or stud, which prevents it coming
out of the ve In the block, The end of the chain termi-
nates in a slotted shackle, C, which is passed over the two
hooks at the bottom of the block. One of these hooks, A,

15 a fixture, whilst the other, B, is free to SWIDZ upon a pin |

CARCO LOWERING

RELEASINC CORD TICHT

Vi e

X 1
ot |
o4 4
" 1
' Q.
zi F
- i
- 3 i
T} r 3
ul. {I
- 3:
o
1 {
u-l
o z!
& [
- .‘-.
18
=i |
Wl
T

in its upper end. This latter is the detaching hook, whilst
the former may be used for the other end of the sling, and
will thus draw the sling away when one end is released. The
detaching is effected by a light releasing cord,
over the davit of the crane to the man in charge, or it may be
secured, and the hooks will act automatically. One essential
characteristic of this detaching

until 1t is safely landed.

It will be seen that the
detaching or releasing cord
18 very light, and is attached
to the block, so that whilst
the weight is on the fall,
the whole weight must be
lifted before the releasing
action could take effect.
When, however, the load is
safely landed, the weight is
taken off the block, which
mtr then be easily lifted
and canted, as shown. By
the removal of the strain
on the fall chain, the shackle
and swinging link fall per-
pﬁl;dmnllr‘liy by their own
weight, and allow the sling-

chain to be released.
- block has had a con-
siderable application to
cranes and davits for lower-

ing at sea, and boats
on the Thames Conservancy
ers. The boat is de-

before she is water-
and can be released
automatically and instanta-
neously from the pier. For
the prompt release of boats
before they are water-borne,
the releasing chain is made
sufficiently strong to be
bahye;i nuﬁu tol take the
weight sufficiently to re-
lease the boat before she is
water-borne. The block has
now been tried extensively,
and all the reports we have
of it are highly
favourable. Captain Law-
fence 1s a practical sailor,
and his experience at sea
hasg him clear of mis-
takes made by those who
lack hi:l :.zgwlﬁd . The
18 mechanically right,
and will, we fancy, conduce
to give satisfaction.
vopoiis ““block,” as a means of expediting and simplifying the
go" of anchors from ships, &ec., has onl
now in use for ““catting” and ‘‘fishing” the anchor,
and used in a manner similar to that shown in

carried back | cylinders and slide valves.
‘any high-pressure part of the engine is allowed to play into

block is that it may be |
so that the weight cannot possibly be set free |

' A is the body or injector portion provided with the cones B
to be and C, which are fixed in position and require no adjustment.
attached to the hook of the lower purchase block of the davit  The inlet cone B is connected to the main steam pipe or other

gource of steam supply, and the rear of the nutllet cone com-
the drawing  municates with the engine cylinder about the middle in hori-

ulustrating this boat lowering from the piers of the Thames
Conservancy. The anchor having been lifted off the vessel's
deck by the tackle, is swung ont board and lowered until the
releasing chain or wire rope, which is made fast between the
block and the davit-head, becomes tight, when the immediate
release of the anchor is effected. In order to keep down the
size of the utncrpar_ chain or *“sling” used for carrying the
anchor, one end of it can be placed in the hook, and the other
end after passing through the
The jaw end bein
anchor, can be
again,

_ ring of the anchors, in the jaw.
slipped, the sling, when away from the
rought back on the hook ready for use

LOAD ON CHAIN
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SIDE VIEW

ROYLE'S PATENT OLEOJECTOR.
Tue oleojector is an invention for lubricating steam engine
A small jet of steam taken from

the cylinder, and the suction created by this well-known and
positive action 18 employed to carry the lubricant into the
cylinder even against considerable pressure. Fig. 1 is a side

sectional view, and Fig. 2 a side elevation of the oleojector.

T

|

- zontal engines, and the upper end in the case of vertical
engines. The suction uced by the small jet of steam
passing these cones as the piston reciprocates on the cylinder
15 utilised to draw the lubricant into the cylinder, which falls
on to the cup O in a measured guantity, A valve F is
arranged to prevent the return of the oil. G is a cistern
or receiver for containing the lubricant, and which is pro-
7ided with a loose cover f A regulator L controls the quan-

tity of lubricant—falling drop by drop out of the cistern G
on to the cup O—to the greatest nicety. At each successive
period of low pressure in the cylinder a jet of steam passes
through the cones B and C, and the suction thereby produced

OFF CHAIN

RELEASING CORD TICHT

SECTION

RELEASED

opens the valve F and draws in any oil or other lubricant that
has been fed to the cup O, and carries it into the cylinder in
the form of a fine spray. At the period of high pressure in
the cylinder the valve F closes, and so prevents the oil re-
turning. The makers are Messrs. W. H. Bailey and Co.,
Albion Works, Salford, Manchester. This firm are just now
completing under Government inspection the fifth of a series
of gauge testing cabinets for the East Indian State Railways.

S

Triar Trip o A TYNE-
Buivr SteEAMER.—On Mon-
day the s.s. Otway Tower ran
her trial off the e, She
has been built by Messrs.
Wigham Richardson, and
Co., of Newcastle-on-Tyne,
and is of the following
dimensions :—Length, 200ft.;
breadth, 35'3ft.; depth,
ﬁ'ﬁf&.‘; cl?iaaed 100 Al at

oyd’s, under s survey
of lfull and machinery. She
is constructed on the three-
decked rule, and fitted with
water ballast on the bracket
system, has short poop and
topgallent forecastle, and is
covered in amidship for one-
fourth of her length, affording
protection to her machinery
in heavy weather, and
viding shelter for cattle or

deck passengers., Special

facilities are afforded for the
rapid working of cargo, and

Au o

the vessel is steered from
amidships Higginson's

tent steam-steering gear.

he bas lofty 'tween decks,
8ft. high, suitable for r.mrrfv-
ing troops or cattle, carefully
Eeﬂntuﬂ{ and :111 holds are

tted with special apparatus
for axﬁngumg fire. The
engines, also by Messrs.
Wigham  Richardson, and
Co., are of the following
dimensmons:—Cylinders, 31in.
and 62in. diameter, by 48in.
stroke, designed to indicate
when under full steam 1000-
horse power. The boilers, of
Siemens-Martin steel, are
constructed for a working
pressure of 90 1b. to thesquare
inch, Onthe measured mile
she n?ernied eleven knots per
hour, the

high - pressure
engine indicating 487 and the
low-pressure 4

making a
total of 979-horse power, the
pressure at the time bein
: S 84 Ib,, vacuum 27}in., an
revolutions G4, This very satisfactory result was attained |in the
face of a strong north-east breeze and a heavy beam sea. This
line vessel, owned by Messrs. Stumore, Weston, and Co., of
Liverpool and London, is intended for the American and El.lt
Indian trades,
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CONSOLIDATION LOCOMOTIVE FOR THE
PHILADELPHIA AND READING RAILROAD.

W are indebted to our contemporary, the American Railroad
Gazelte, for the particulars concerning a somewhat remarkable
locomotive, which we illnstrate this week on Tn. e 288. This
is one of several heavy goods engines recently built for the
Reading Railroad by the Baldwin Locomotive Works, of
Philadelphia, These engines have the Wootten fire-box, for
burning fine coal. Its construction is shown clearly b{ the
engravings, from which it will be seen that it extends later-
ally over the frames and trailing driving wheels, so as to be
8ft. wide inside. The following are the principal dimensions
of these engines : —

=

Oylindens .. v 0 0 ae s 20in dia. by 24in. stroke
Driving whools e LN T G0in. din.

Truck whoels .. el e 30in. din.

Driving wheel base 14ft. 9in.

Total wheel base .. . 922ft. 10in.

FIPRDOX s v na es e pit. tin. long by 8it. wide
Hmallest diameter of boiler 4ft. 8in.

197 tubes .. din, dia. by 11{t. 64in. long

1100 square feeb
167 square feet
«e +« 1807 square feot
and cast iron bars.

Heating surface in tubes .. .. ..
Heatlug surface in fire-box., .
Heating surface total .. ..
Grate consists of water-tubes

Driving wheel journals e iR Tin. by 8in.
Truck wheel journals .. .. .. .. bin by 8Sin.
Bteamporta .. .. .. ¢ .. 16in, by 1}in.
Exhaust ports.. 16in. by 2}in.

The bofler is fed by two No. 8 Bellers injectors.

Capacity of tank .. .. .. .. .. 2800 gallons

Diameter of tender wheels. . 30in.

Journals of tender.. .. .. Siin, dia. by 8in. long

The fire-box slopes downward and is stayed on top and
gides with stay bolts, The engines also have feed-water
heaters which are shown under the running board. We regret
that we are not able to give the weight of these engines nor
any report of their performance.

THE CAUSES OF EXPLOSIONS.—ATMOSPHERIC
CHANGES AND BLOWN-OUT SHOTS.

By A. H. Leecn, Staveley Colliery, Chesterfield.”

ALL the readers of this journal are no doubt greatly interested
in this subject, which was brought before us by Mr. Cobbold in
the November number. It is one which has for some time had
the careful attention of our most scientific men. The Royal
Commission on Mines, which is now being held, has this for one
of its principal subjects for consideration, and its report
compiled by such an array of clever, scientific and
practical men, will undoubtedly be of very great value
in determining the extent of the relation between
atmospheric variations and the discharge of fire-damp,
and it will be looked forward to with considerable
interest by the mining world generally. It is to be
hoped that it may conduce to the safety of mines, and
give positive proof as to the soundness of theories
relative to the predisposing causes of explosions which,
although they may be correct, are after all only
inferences taken from a few cases. Mr. Cobbold
says that the majority of explosions of firedamp
occurred most frequently when the barometer was on
the iuove; and he might have added that they
happened most often when those barometric changes
were most rapid. When it is considered that a fall of
an inch of the mercury is equivalent to a diminution
in the atmospheric pressure of about 70 lb. per square
foot, it may be readily conceived that such depression
may affect not only the discharge of gas, but the
atngility of the roof and sides of the ro in mines,
to a very considerable degree. This is easily under-
stood, but the fact that there may be as great a
discharge with a rising barometer 15 at present inex-
plicable,  In looking over the deputies’ or liremen’s
reports, it is generally found that much more gas is
reported when the barometer is changing than when
it is steady. The writer has in his possession a copy
of some ugsarvatinm which were made some months
ago at a colliery, as to the relation of atmospheric
pressure to the discharge of firedamp, and having
thought that they may be of some interest as illus-
trating this subject, he has appended them to this

per. It will, perhaps, be necessary to explain briefly
E:w these observations were taken. At the mlliirxr in
question a fire had oceurred which had spread so
rapidly that it had been necessary to isolate that
portion of the workings in which the fire had taken

lace., This was done hg building strong air-tight
Eﬁuk stoppings round the district. A Gin. pipe with a
flap-valve opening outwards was inserted in the
stopping at the relurn end, and in this pipe a
water gauge was fixed which was registered four
times each day, and at the same time the height
of the barometer was rvead. This was carefully
done for a period of about six months, until the stoppings were
broached, and the district re-entered. The stoppings were all

fectly air-tight, and consisted of two 9in. brick walls about a
oot apart, with sand rammed between them. It was found that
the pressure of gas given off did not vm:r inversely with that of
the atmosphere, as might be expected; but with a settled
barometer the water gauge showed a moderately uniform line,
the more important changes only occurring when the barometer
was unsteady. It was also noticed that for the most part the
pressure of gas was lower during the night than in the day time,
which may perhaps be accounted for by the difference in density
of the atmosphere due to the lower temperature. These obser-
vations do not exactly prove, but they go a long way to confirm
the theory that the discharge of gas in mines is ruled to some
extent by the barometric variations. It does not follow that
with & high barometer there is least gas given off, nor does it
follow that with alow atmospheric pressure there is most gas, butit
appears to the writer that it is in sudden changes, whether up or
down matters not, where lies the danger of unusual quantities of
firedamp b-aing discharged. Itisfor scientists to solve the seeming
paradox which allows a ﬁtﬂlbﬂl‘ escape of gas with a higher baro-
metric pressure, while what colliery managers have to do is to be
well prepared for such oceurrences. There is strong proof that
the unsettled state of the atmosphere has something to do with the
fmpa of gas, but to what extent it affects it is yet uncertainly

naowi,

Here it may be well to consider the practical application of this
knowledge to mi-nin(g{. What provisions must a viewer make to
guard against any danger arising from these barometric varia-
tions? It is absolutely impossible to carry out a rule that no
shots must be allowed when the barometer is unsteady, and it is
equally impracticable to enforce a rule which requires that
immediately any ntmua[ﬁeric change is predicted, or as soon as
the barometer ceases to be steady, the fan must be increased in
speed, or the furnaceman must use more coals in order to keep up
a bigger fire than usual; nor would it be at all practicable to
enact that on being told of such changes of atmospheric pressure,
the deputies must use more care in examining the places which
nl‘diﬂll‘il{ he is supposed, and compelled by Act of
thorough

* Road before the British Association of Mining Students.

il

—

| Eit up until the barometer had finis
I

THE ENGINEER.

such rules would give a tacit admission that great caution is not

in his pits. It is necessary at all times, whether
:ﬁ‘:ﬁ::ﬂfﬁ haha.l:irlf; in such & manner as to fnretamnnumur-

able thunderstorms and an excessive exudations of fire-damp, or
whether it is as steady as a clock, that the workings in any mine
should be carefully inspected and the lamps thoroughly examined
and tested, so that the mines should be comparatively safe. I
say comparatively, because, with the contingencies of defective
safety lamps and outbursts of gas, perfect safety is impossible.
And if the viewer were to receive a warning that the barometer
was about to drop or rise as much as 2in. in one night, he could
do no more than he had already done towards ensuring the safety
of his workmen, unless he were to bring them out, and shut the
EE‘d its vagaries, and had
ecome settled once more. The writer would not assert that the
warnings of the barometer should be disregarded altogether ; far
from it, but that without using any extraordinary caution a pit
onghttobe always in the highest possible degree of safety ; for if the
state of the atmosphere has anything to do with the discharge of
firedamp, it may be taken for granted that the quantity ol gas
given off will be affected most hﬁ those barometric variations
which are the most rapid, and perhaps give little warning of their
approach. R, _ ,
ssuming then that a mine is as safe as it can possibly be made
as regards ventilation and system of working, and that it would

' not altogether be a misnomer to call the lamps used by the name

of safety lamps, there still remains one very important question, and
that is the use of powder. It will not be disputed that a great num-
ber of colliery explosions have been attributed to blown-out shots;
and although the wrong cause has been assigned in some instances,

et undoubtedly many explosions have been the direct results of
glnwn-nut shots, In dealing with this question it will be well,
perhaps, to consider the conditions under which one of these
shots must be fired so as to gmduce an explosion, It is necessary,
of course, that there shall be gas present with which the flame of
the blown-out shot, or that of a lamp, may come in direct contact.
The flame of the former has been known to reach as much ns
fifty yards in the presence of finely {Iividmj coal-dust, and experi-
ments have proved, as Mr. Cobbold says in his paper, that it is
possible to ignite gas at a good safety lamp, by concussion in the
air, at some distance away from the shot itself, Knowing this to
be a fact, and that it is necessary by Act of Parliament for the
fireman or shot-lighter to examine carefully the place where the
shot is to be fired, and all the places contiguous thereto, it
will be only reasonable to suppose that in many instances,
in which blown-out shots have really been the cause of
explosions, the gas has been ignited through concussion in the
air, and at some distance away from the shot-hole ; for it is only
fair to assume that at a well-managed colliery the shot-lighter
does comply with the 8th general rule, and does really examine
the places carefully before biring the shot, The writer has seen
one case himself in{which the evidences of the explosion were
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END VIEW OF CONSOLIDATION LOCOMOTIVE. |

most severe three or four hundred yards away from the blown-out
shot, and they showed to him most clearly that if the shot had
really been the primary cause of the explosion, its flame did not
come in direct contact with the gas, but that through concussion
the flame of a safety lamp had been blown through the gauze, and
80 caused the disaster; and his object in writing this has been to
show that with the most perfect conditions as regards inspection
and ventilation, it is possible to have an explosion. Nobody will
care to denr that the use of powder has resulted in explosions,
and it would indeed be useless to argue about its being dangerous,
The question_is really one of £ s. d., aud one which gependu in a

reat measure for its settlement on the decision of the owners,

t will be a long time before legislation will venture to deal with
it, for the great difficulty would be in drawing a hard and fast
line as to what mines are to be labelled dangerons; and it would
be perhaps rather hard on those colliery proprietors who work
seams which can scarcely be got without the use of some strong
force like powder. It appears on the face of it rather strange

- that the miners themselves, who are the persons most affected,

in suggzesting the prohibition of

and terribly affected too, have rarely, if ever, taken the initiative
wder. In mosl instances

- where its use has been discontinued it is the masters themselves

_ arliament to | in winning out where powder is most re
y inspect and report upon ; for & manager m adopting | danger lies.

| wall, or broken districts, where it is
\ goaf ; and yet if

who have first made the suggestion that it should be no longer
used, and it is the miners who have resisted the innovation.
When, however, it is considered that to them as to the owners,
the question resolves itself into one of £ 8. d., it is perhaps
scarcely to be wondered at. One cannot help tiliuking that if
those among the miners’ agents, who call themselves champions
of the wnrkin[i classes, had only a.rplied their energies towards
establishing a kinder and better feeling between master and man,
instead of having sown seeds of discord between them, there might
have been fewer accidents of all kinds, for the master would have
known that whatever he brought forward towards lessening the
dangers of minin;ilwnuld have been received in a good spirit b

his workmen. The difference in the cost of working is after all
not much in many hard coal seams with a good roof and floor,
and where the long wall system can Fe adopted, because the coal
will generally come down easily after being Euled. 1t is, however,
uired, and here the great
y prohibited in_the long
\ [l;uulh e gas may lodge in the
it is allowed in the whole or headings some

Its use may be most strict
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distance away, a blown-out shot may occur, which may

ncussion blow the flame of a lamp in the wall

con on blow the 0 p“ Lml w‘bﬂt
of using powder inlﬁaz:ﬂuhﬂ
the oiot

gauze, and so cause a most

In some cases the da
been acknowledged by ﬁluwing shots to be fired only
time, Thisis undoubtedly one step towards sufety, as it only
the lives of some ten or twenty men, instead of perhaps two or three
hundred. But even this is not a preventive ; it is only a lessening
of the probable fatal results of an explogion. Many owners have
abolished the use of powder in their pits, and it is to be hoped
that their good example may be speedily followed by others who
work seams equally fiery. owever desirable it may be to
how far meteorological changes affect the discharge of firedam
it can never be so important a question in mining as that of
use of powder. Itis a hard but stubborn fact, that by a single
word tLu owners could abolish one of the most prolific causes of
colliery accidents. Surely it is a strange thing, this char

' of man, which incites him to invent theories, and wander about

seeking some possible predisposing cause, whilst the immediate
one lies neglected before him staring him in the face at ev
turn in his research., What earthly prm‘:tmal use is there, :ﬁ
what possible benefit can be obtained from even a perfect know-
ledge as to the quantity of firedamp given off under different
atmospheric conditions, whilst flame-producing explosives con.
tinue to be used ? The time will certainly come when powder in
fiery mines will be a thing of the past, but not until that time does
come will the minimum number of cnllier{ explosions be reached,
Since writing the above the writer has had the opportunity of
perusing Mr. Bunning’s paper in the December number, He says
that **experiments have been made which show that fi

exists at a common tension of some hundred pounds on the square

inch in the solid coal.” 'This is no doubt true in a great many
cages, but one can scarcely think it would be correct to say that
such an enormous pressure exists in all coal seams which glyu off
firedamp, It would, in the writer’s opinions, be ““WM
if Mr. Bunning would kindly publish the experiments he mentions
in this jnurnaﬁ as they would be qxcaudmgly interesting whilst
the subject is under discussion. If it be true that such a
pressure as this does exist, then barometric variations can have
very little effect on the discharge of gas from coal, and it is to
goaves we must look for any abnormal exudation of firedamp,
which may be caused by atmospheric changes.

Mr. Bunnini:s suggestion as to the isolation of goaves
building air-tight brick walls round them is scarcely practicable,
nor is it desirable that goaves should be entirely shut out, as it
would only be creating huge reservoirs brimfull of
keeping the firedamp in, and any derangement in the b
stoppings or walls might fill the workings with an explosive
mixture. In all cases where it is possible, the return air should
sweep past the edge of the old goaves, and carry away the gas as
it is given off direct to the upcast pit. He also suggests that the
wind has something to do with the ventilation of a mine. This
is probably true to a great extent where the workings
are ventilated by a furnace, and especially in shallow
mines. Many cases are known, inthe West Durham
coalfields, in which the air current has been almost
reversed by a sudden change in the wind. It is ques.
tionable, however, whether the direction of the wind
does materially affect the ventilation in deep mines,
or where a fan is used and the motive column 1s high.

Mr. Bunning is certainly correct in thinking that it
is essential that a complete series of observations
should be made at one particular pit, in order to
ascertain what definite law does really exist as to the
relation of atmospheric variation to the exudation of
gas, If the state of the atmosphere be not noticed at
the same colliery at which the discharge of firedamp is
observed, very conflicting results will be obtained.
Mateurﬂfﬂgy in its relation to mining is a most
interesting study, and offers tireat scope for o as
tion to every student; and the prevalence of gas in
the deputies’ report might be made the subject of a
very useful diagram ; and from a periodical examina-
tion of the return air by one who understands the use
of the spectroscope, an exceedingly interesting chart
might be made, which would show with a degree
of accuracy the quantity of gas given off daily in the
mine; and this cumlpn. with the atmospheric
variations, and the velocity of the air for the same
period, would perha.gu throw considerable light on the
question now under discussion,

The object of this paper has been to show that
however desirable and even necessary it may be to
understand the amount of danger to be apprehended
from sudden atmospheric changes, through the exuda-
tion of unusual quantities of gas,yet we should not
blind ourselves to the fact that so long as we continue
to use a flame-producing explosive, disasters will
hﬂ;ﬁen in our mines, which may justly be attributed
to the use of powder. This is not mere sentiment, but
a plain fact. Is valuable property to be duatmj*nda
are still more wvaluable lives to be sacrificed, an
homes made desolate, for the sake of at the mosta
few pence per ton ? Who is to answer this question?
The owners, or must Legislation step in and compel
the discontinuance of the use of powder in fiery mines?

TraMwAaY T0 THE GIANT'S CAvusEwAY.—In the last session a
rivate Bill was passed thmuﬁh Parlinment, viz., * The Giant's
‘auseway, Portrush, and Bush Valley I{n.i'tw:j and Tramway

Act,” which anthorices the construction of road tramways on a
system differing from that in ordinary practice, and by which a
very great saving in the cost of construction and annual ex

ture in working expenses is obtainable, The construction of
tramways upon this system, at a cost of about £2000 a mile,
instead of the usual £5000 to £15,000 Ser mile, is particularly an
advan to countries like Ireland, or remote districts in
England, where tramways constructed at the usnal cost could
not possibly be remunerative. The proposed new system is
auitﬂglﬂ rather for road tramways, as distinct from street tram-
ways, for connecting outlying towns, villages, quarries, or mines
with the large centres, or railway stations, or for opening up any
attractive bits of scenery where a railway would be most objec-
tionable. The tramway is laid on a raised siding along the
margin of the road, which forms an ordinary pathway for foob
passengers, baving a stone kerbing along the outer and
gravelled or asphalted throughout its length. This g or
pathway is raised about 3in. to 5in. above the surface of the road,
80 a8 to prevent the passage along it of carts or other

and so dispenses with the necessity of having to pave the tram-
way with square sets—a very large item in the usual cost of con-
struction—and also prevents the wear and tear of the surface by
other vehicles than the tramcars, The formation width of the
tramway is from 6ft. to 7ft., on the outside of which the usual
country road fence or wall is placed ; the gauge of the tramway
is 3ft., laid with ordinary railway rails weighing about 38 Ib, to
the yard, On the Giant's Causeway and Portrush Tramway the
system above described is to be adopted, and steam traction em-
ployed, powers for such having been obtained. It is ex .
that by this tramway a very large tourist traffic to the Giant's
Causeway will be accommodated, in addition to the ordinary
local passenger tratfic, and a large traffic in ﬁoods. iron ore,
and limestone. The tramway will run alongside the platform
of the Belfast and Northern Counties Railway Station at
Portrush and be also connected directly with the harbour at
Portrush ; it will also form a junction at Bushmills with the
Bush Vnﬁay narrow gauge railway ; the tramway is ex '
be open for traffic by next summer. Mr, W, A.

late of H, M, Geological Survey of Ireland, is the engineer,
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CONTRACTS OPEN.

RAILWAY BRIDGE ACROSS THE TEES.

THE works comprised in this contract consist of the erection of
a railway bridge across the river Tees, on the north side of the

ent railway hridge- the excavation for the lowering of the
in?a'l and widening o the North-Eastern Railway from the Tees
Bridge to a point about 240 yards eastward from the present
station ; the construction of two over-bridges, and the diversion
of the ’fhnrnahi-mnd and Mandel-road so as to pass over the
said bridges; the construction of a ecarriage drive from the
Mandel-road to the intended passenger station ; the construction
of a horse and carriage loading bank, and of various retaining
and fence walls, and of culverts, drains, and embankments. Our
engraving illustrates the bridge over the Tees., We give so much
of the specification as applies to the bridge, and ngbill of quan-
tities for the whole contract.

Excavation.—The excavations for the foundation of the land
piers must be conducted carefully, so as not to endanger the
railway or present bridge on the river banks. The width and
length of the excavations must not be more than is absolutely
necessary, and the sides and ends must be properly planked and
strutted or shored. The material excavated must be deposited
either in the line of the railway embankment, or taken to sea in
barges; if any of it is deposited in embankment, the engineer
may require it to be taken an average distance of 55 yards, and

laid in horizontal layers. The engineer shall decide how
much, if any, material is to be put into embankment, and how
much taken to sea ; but for the purpose of their estimates parties
tendering may assume that 525 cubic yards will be deposited in
embankment, and the remainder taken out to sea. In preparing
for putting in the cylinders in the river, the contractor will be
allowed to dredge away the slag which surrounds the piers of the
t bridge to the depth shown in drawing No. 3, but no
m , unless he takes efficient means, by driving piles of wood
or iron, to prevent the slag from being removed from the sides of
the present piers. The material within and underneath the
cylinders must be removed by means of scooping or dredging in
such a way as the engineer may approve of, or fv excavating in
the ordinary manner after the water has been excluded from the
cylinders by the ai)rheul:f:.ﬂ;ti{':-wp]t{!ltmm—a.[:-puﬂ.rm:vfa.s. Pumping the
sand will not be allowed. All this material must be taken out to
sea in barges,

Cylinders.—The cylinders, which are shown in the drawings, are
to be of cast iron, of the quality described under the general head
Cast Iron. The parts of the cylinders which are 7ft. in diameter
are to be cast in rings ; those of larger dimensions in segments,
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 be drilled.

of good sound Memel, red pine or pitch pine timber, and must be
driven by a ram weigl’:ing 1 ton, and having a fall of 6ft., and
must be driven until they will not move more than }in. with
each blow. The lower part of the piers will consist of brick-
work of fire-bricks set in cement mortar, both bricks and
mortar to be of the same quality as those prescribed in the
specification for the other piers. The upper part of the piers
must consist of ashlar masonry set in cement mortar, The girder
seats must be secured to the masonry with proper holding down
bolts and nuts. These bolts must be dovetailed, and fixed in the
stone with molten lead.

Gfirders.—The girders must be of wrought iron, of the best
Cleveland make, the brand and make to be submitted to the
engineer for approval before the materials are purchased. Trial
strips must be cut from such plates or other material, and tested
at the expense of the contractor, and must stand the following
tests :—All plates must stand a tensile strain of 20 tons to the
square inch of original area without breaking. The trial strip
must then be broken by tensile strain, and the reduction in area
before tearing must not be less than 10 per cent. All T-irons
and L-irons must stand 22 tons to the inch, and the reduction of
area before fracture must not be less than 18 per cent. Allrivets
and bolts throughout the bridge must be of the best scrap iron,
and capable of bearing a strain of 26 tons per square inch. The
bolt heads and nuts must be clean, and perfectly formed, and the
sCrews deepl;r and properly cut. All rivet and bolt holes are to

I'hose in the top and bottom Hanges, and wherever
it is practicable must be drilled with all the plates in position
thrnugh the full thickness of the flange, and the whole of the
rivet holes in the various plates, T-iron and L-irons, must fit
one another perfectly. No drifting will be allowed, but in cases
where the misfit is very slight, the holes must be carefully rimed
out, and larger rivets inserted. All bending and cranking of the
T-irons and L.irons must be done when they are hot, and an

ieces showing splits, or cracks, or other damage will be rejected,

he abutting edges of the plates must be planed and fitted
together with great accuracy. The whole of the ironwork before
it 1s rivetted up, and when practicable after it is drilled, must be
dipped in boiled linseed oil. It must be Ajrwiuualy scraped clean,
and if required by the engineer, dipped in a weak acid solution
to ensure a perfectly clean surface. It must receive two coats
of good red lead paint before being sent out of the works,

Cast Iron Work.—The cast iron work in ﬂﬁlindera. parapets,
bed-plates, and wherever it is used in the bridge must be of
thorovghly good quality, straight, and true to the drawings, and
free from sand holes, flaws, or other imperfections. The metal

must be tough and close-grained, Test bars, 3ft. 6in. long by
| 2in. by lin., must be cast from such meltings as the engineer may
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c. g. 1b.
1§in. bolts for cast iron bed plates, run with lead .. .. .. B Ilnf

c. Q.
Sheet lead laid over caps of columns.., .. .. .o oo .. .. 81 234
Vulcanite under girder seats, . sup. feet 166

Creosoted Memel way beams, an&'ph;ﬁkihh, fitted and fixed

cubic feet 8508

c. Q. 1b.
Bolts and spikes in above .. “ 85 1 liﬂ
Cs Q- l
2}in. by 2}in, by ¥in. L iron fixingourb.. .. .. « .« .. 88 ullﬁl
[ Qt L
Bolts in cross glrders over plers .. ., .. .. .. .. .. 2 30

Works other than Tees Bridge,

Excavation for widening and lowering railway, deposited in

OMDAREIDREE v aa . s el ew aw sl cenlel A% ae e
From south side of travelling lines .. .. cubic yards 28,044
From north side and site of present travelling

T A U . T A 22,120
Excavation from railway, as above, placed in 12in.
layers in approaches to bridges, and in filling up
subways, and well beaten.. .. .. .. .. .. a0 4833
Execavation for foundations slm:ml in approaches to
bridges in 12in. layers, and well beaten .. .. i 2250
Rubbish from old houses deposited in approaches
to bridges, and in altered roads .. .. .. .. " 300
Ballast found by railway company, unloaded and
placed in approaches to bridges, and in altered
S e UONRCOSEEY S - | » 5006
Loading up, and placing in embankment, excava-
tion from foundations of intended passenger
B R By wde s e W dehs e o - 400
Culvert as per drawing No. 25, Fig. 1, exclusive of
concrete in foundations .. .. .. .. .. .. lin. yards 88
Culvert as per drawing No. 25, Fig. 2, exclusive of
concrete in foundations .. .. .. .. .. .. »” 3
| Concrete in foundations of bridges, and walls, and
culverts made with Barrow lime .. .. .. .. cubicyards 2206
Conerete in foundations of culverts if made with
Portland cement .. .. .. .. 2a co 2o u» - 51
Brickwork in bridges and walls set in mortar of
Barrow lmb: .. o Ge GiLaa | s liEEREmse " 4497
Brickwork in bridges and walls set in mortar of
AYoUE Wmn: .0 s lsd selve chnelng b =l 3083
Additional price for facework of pressed bricks .. sup. yards 7069
Dry elag walls in backing of brick walls ., .. .. cubleyards 1417
Drains of 9in. sanitary pipes properly seated and
protectel .. .. w i, o se av s s we dnoyexds 18D
Drains of 6in. sanitary pipes properly seated and
Prnmct'ﬂd L] L] LN ] L L] L L] L L - iy IBM
No
Junetion pipes for the above drains .. i i 60
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The capitals and top rings must not be cast until the test load has |

removed from the columns. Any variation in height due to
settlement must then be allowed for. The bolt holes in the hori-
zontal flanges must be drilled, and also those in the vertical flanges,
unless the contractor can satisfy the engineer as to the latter, that
he can insure accuracy of fit by casting. The abutting
of the cylinders, both horizontal and vertical, must
be planed and the whole of the jointa be made perfectly
water-tight. They must be caulked with iron cement composed
of iron filings and sal ammoniac. The vertical joints of
cylinders must line all the way down. The cylinder
castings in the lower part of the cylinder up to the level of 3ft.
above low water marﬁ’ are to be dipped in a hot liquid, consist-
ing of a mixture of coal tar and pitch, of such a consistency as to
give a hard surface when cold. Concrete for a thickness of 6ft.
must as goon as possible be laid in, and be pru;imrly trimmed
and beaten solid. The concrete must be well packed, an
rammed under the flanges of the cylinders. The concrete must
formed of four and a-half measures of broken slag, no piece

|-
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direct. These bars, when placed on their edges on bearings 3ft.
apart, must not break with a load of 28 cwt. applied on the
middle of the bars, and their deflection before breaking must not
be less than %in. The way beams and floor planking of the
bridge must be of the best Memel timber creosoted. They must
be carefully bolted to the cross and rail girders as shown on draw-
ing No. 8, and the rail timbers must be so cut out as to require
no packing or dressing to insure the rails having a regular and
even gradient. The timber 1nust be creosoted at the company’s
works at Hartlepool. The contractor will be charged 5d. per
cubie foot for the creosoting, and he must pay for the carriage
of the timber each way. :Filﬁ whole of the bridge works must
be completed by the end of the year 1882,

The quantities in the case of the Tees Bridge arc as follows ;—

Quantities.
Excavation for foundations of abutments deposited in
embankment inclusive of all planking, strutting, shoring,

de, .. cuble yards 625

lﬂ'E:; tlhun will pass through a 11in. ring, one ?“g nrt_llmﬁ Excavation from inside cylinders taken to sea in barges 1'.”%!: .
measures of clean sharp river sand, and one measure of Yortland | o, ¢ joay eylinders ftted togothor and made water-tight .. .. 420 7 0
cement. The Portland cement must be of Eood quality, and ve . ey o - T. 0. Q
finely ground, weighing not less than 1101b. per striked bushel, | Boltsinditto .. .. . o o oo oo o0 oo o o . 10 4 1
and must .ﬁ;ﬂ the fﬂ]fnwing test. It must be capable of mda.m- Einkting cﬂﬁ:ﬁﬁ izgludlng staging, tackle, pnuumntﬂ:naliﬂ;-; -
aw t of 850 Ib. on an area of 2Zin. by Zin., seven days ratus, w g Whs o 4 we we w8 el s -
after made and immersed six of these days in water. The 5;‘:5{:33 st :ﬁ:g::f: ii‘_;f}f,’;f:“ . cubie yards 132
brickwork resting upon the concrete must consist of plate-bricks | n ot vork of plate bricks, in cement mortar, set 'inside
from the Weardale fron and Coal Company, or other firm in the | “colinders .. .. .. .. .. .o .0 . . cublc yards 1275
Auckland district, and they must be fully equal to the sample | Brickwork as above in abutments . , 410
which will be shown to the contractor. The brickwork iﬂﬂiur fmwuurl:.'lehld cap nigt;x ull: ELﬁTmm;Eu cuble feet E:gti
must be carefully set, and well bonded in such way as the | Ashlarin moulded cap & of abu e as " b8
engineer may direct, The whole of the joints, vertical as well as | Athlar rusticited, CEATEC B By Rl ; aa
horizontal, must be carefully flushed with mortar, which must | poo ™ " oindations of abutments, including
consist of one part by measure of Portland cement, such as has | * driving, and contingencies .. .. .. .. " 2400
herein before described, and three parts of sharp river sand + Crown trees, and planking fitted and fixed .. o 689
lnthnlhl{ mixed together. Each pier must be tested with C Q. 1;{;
ckwork, and this load must be allowed to remain 20 1b. each. fi B taly
on it until a fortnight has elapsed without any settlement. TRUCRPRIRINR SN ey 9 W S SRS MG EnNpuwt o] .34 :_ ,:
must in any case remain on the pier for four weeks. The | wrought fron girders, including scaffolding and erection.. .. 485 9 0

seats will be of cast iron, and it must be of the

¢, . 1b, | side of the boiler, a little abaft the smoke<box.

Ashlar masonry in string courses, coping, caps,

quoins, girder-stones, &c. .. cublc feet 11,958

T C Q.
Wrought iron girders in road bridges, fixed in 218 i
T. C. Q.
Floor plates, fixed and rivetted .. 7817 0
¢ Q. lb.
Wrought iron bolts .. 68 0 0
T. C. Q.
Cast iron in parapets of bridges, fitted and fixed .. .. .. .. 8018 2
Conerete of hard coke on brlggml gl . cubic yards 3821
Wood brick paving, creosoted and fixed ., .« Hup, yards 1177
Broken slag in roads, well rolled. . ; .. cubic yurds 40566
Fine sereened slag on footpaths .. .. .. .. .. o 358
Top cover of whinstone and limestone, well rolled P 1802
Curbstone, 10in. by 8in., set ., , lin, yards 1030
Flagging, 24in. thick .. .. .. .. . Bup, yards 2851
Slag masonry in fence walls .. .. .. . cubic yards 668
New granite steps, fixed., .. .. .. cubic feet 1068
Paled fencing, as er specification .. .. .. .. lin, yards 816
Pavement for road crossings, blue stone blocks 7in,
B L e s BE s s sup, yards 2062
Pavement for road crossings, Tees scoria slag
Dotk T A ., L, .. r e er  en b 259
Drains in Sin, tiles ., ., . lin. yards 1000

The tenders must be marked “‘Tender for Works at South
Stockton,” addressed to the Secretary North-Eastern Railway,
and delivered at his office in York not later than 5 p.m. on
Wednesday, the 20th inst.j

Mg, HeNny Trering, whose yacht engines we recently illus
trated, has been commissioned by the Nawab of Bahnwnl’;;ur to
provide him with a steam yacht for use on the many excellent
canals which he has had constructed by his staff of English and
native engineers. The yacht is to measure 30ft. in length,
Gft. Yin. in breadth, 3ft. in depth, and is expected with its com-
plement of passengers and stores on board not to exceed 1ft. 8in.
in mean draught. The hull is to be formed of steel, with teak
lum1|g and deck. The cabin, which will be fitted with ice wells
and luxurious appointments, is 9ft, long, and is also built of teak ;
while the funnel, rails, and stanchions will be nickel plated. The
little craft will be propelled by means of twin screws, worked b

a pair of inverted direct-acting engines, which are built on eac

girder | : Q. ,the boil The cylinders

w:rlpodﬂod for cast ironwork. Both the upper and under A Wrought iron straps round tops of cylinders, 14in. by §in. .. 46 3 14 | ape H}in, in diameter, with a stroke of the same length, and

g surfaces must be planed perfectly true ange;amllﬂl, and | . e B st s v o % | working up to 300 revolutions. The boiler, which is to be heated

Between the girder seats and the masonry must be a sheet or | ©48% iron parapets, fitted and fixed .. . .. .. o.am. | by wood, will work at a pressure of 120 lb., and the engines will

of 12 Ib. lead covered with a sheet of vulcanite to Pre- | Bolts in ditto .. v v vr s or or or r e g 0 4 beworked at a high rate of expansion, the cut-off in the slide

vent contact between the iron and the lead. The piers in the 1. ¢. . | being at half-stroke. The indicated power will be about 20-horse,
em t at each end of the bridge are to be founded on piles | Cast iron bed plates, planed .. v v w0 .. oo o« . 018 11 and the speed, it is expected, 10 knots,



i

28

THE ENGINEER.

Ocr, 15, 1880.

-

FITZGERALD'S MAGNETO AND DYNAMO-
ELECTRIC MACHINES.

THE improvements in magneto and dynamo-electric mn.c:hi_nes
we now illustrate are the invention of Mr. Desmond G. Fitz-
gerald, and deserve careful attention, inasmuch as they show a

decided advance in the right direction. T'he main tdtm: of the
inventor seems to have been to alm at pgrfut:tmg the Gramme
machine, and so, instead of rotating the ring between the poles
of & maznet on the ordinary system, he wholly or [mrl:,m:lly sur-
rounds the ring both longitudinally and t.rq.nuw_arsely. thus increas-
ing the effective inductive action. The ring is thus m;uguetmml
directly, and with the least possible loss, aud the direction of the
inducting magnetic polarity is in the circle constituted by the
ving itself, as it should be. Iig. 1 shows a transverse
sectional elevation of a dynamo-electric
is an elevation partly in section
looking on to the left-hand side
of Fig. 1, with the driving
wmlley removed, In Fig. 1 A
18 the soft iron ring carrying
sixty, more or less, coils of
wire, all wound in one direc-
tion. The ends of these wires
are connected to the collector C.
The ring A, with its coils, is
mwounted on a dise D attached
]’..‘!_‘,l" a boss E to the shaft F,
mounted in suitable bearings on
the standards G G, and at one
end carrying the driving pulley
H. The ring A is almost wholly
surrounded by a hollow electro-
magnetic ring I I' 1%, For con-
venience of manufacture the ring
I It 1% is divided into several por-
tions, of which the two repre-
sented by I' and I® are annular
while two are semi-annular, an

make up the largest diameter 1,
the division between the halves
being preferably at the top and
bottom. The separate portions
of this hollow magnetic ring
are so wound with coils of wire
as to constitute two magnets
having their like poles opposed

machine, Fig. 2 |the permanent magnets retaining substantially the same s

tional contact, the surface of this roller or pulley being of india-
rubber, as seen at i i, Fig. 8. The extremities of the coils of
ring A are attached in a manner similar to that before described
to a series of strips of conducting metal, 7, let flush into the
external surface nll an ebonite or wooden ring A' fitted round the
outside of ring A. The current is taken off at an aperture in the
outer circumference of the coils W left in each between the coils
of wire. Preferably, the coils W are wound so as to leave a
longitudinal groove W on their inner surlfaces, where they pass
over the ring A' on the outside of ring A, This allows of the two
surfaces of the ring and encircling coils being brought into very
close contact. Fig. 8 is a transverse section taken at a b, Fig. 9
is a sectional plan of ring A at centre line, and Fig. 10 a section
of eoils W, taken at line ¢ o, IVig. 7. ;

It is obvious that in the three forms of machines shown per-
manent magnets may be substituted for the eiectrﬂ-mnﬁ]uet.ﬁ,

.i'||"|||
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on the vertical plane traverse to
the ring A. The reverse direc-
tion of the winding near the poles

— ——

required to produce this effect is

shown at Mg, 3. 'The various
gections of the electro-magnetic
ring are united and held in posi-
tion by thin lugs J projecting
from their cores between the coils
of wire. 'These lugsJ are bolted
to other lugs K cast on the
frame L. 'izhe ring A has pre-
ferunkbly a deep recess a cut in
it circumferentially, as shown.
The collector C consists of «
eylinder of wood or other non-
conducting material rigidly at-
tached to the boss E, and
having let flush into its inner
circumference a series of strips
of conducting material, M, insu-
lated, and in number equal to the
coils on ring A. The extremities
of the coils are brought to the
outside of the collector, and con-
nected so as to form a closed
circuit, the points of connection
between adjacent coils being
severally brought into contact
with the conducting pieces
M as shown at m m. Fig.
4 shows clearly the col-
lecting brushes, the cur-
rent being taken off at the
horizontal central line, or
the line of greatesl po-
larity. Fig. 4 also shows
a front view of the col-
lector C. 'The brushes
are flat springs of copper
(), each having at one
end a contact piece O,
and being attached at the
other end to a round bar
P, passing through a ter-
minal (), and being fixed
in position by a set screw
B. A short lever S is
fastened to the end of the
bar P, having an adjust-
ing Y tapped

il
ﬂ

|

screw |
through it, and bearing
on the plate underneath,
This screw enables any
required tension to be
put on to the springs O,
thus regulating the con-
tact friction. The ter-
minal €) is fixed to and
insulated from a plate T,
connected by screws 1/,
to the end standard of
the machine, The whole
of the current collecting

.
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gtruction of the ring. The

method of construction is

shown by Fig. 5. Ordi-

narily, in winding a number of coils of wire upon a ring, more
especially if it be of cireular section and if the nonmber of turns
of wire be the same in each layer, interstices are left between the
coils. These interstices are lilled by Mr. FitzGerald with soft
iron wedge-shaped blocks V., These blocks can either be made
with the ring, or separately and slipped on, the ring being made
in halves to receive them, as shown.

Fig. 6 shows a modified form of the ring A and the encircling
magnets I I' 12, the ring being cylindrical instead of circular,
and the encircling magnets having moaified shapes to correspond.
I'he principle is the same whichever form is used. Figs. 7 to 10,
however, illustrate a modification in which the ring A is wholly
encircled on its cross secticn by coils W, in lien of inducing
magnets,

Iigs, T to 10 illustrate a totally new form of machine in which
the ring A is wholly encircled on its cross section by coils W
of wire in lieu of inducing magnets, These encircling coils W

are supported in a suitable framing X, and the ring A, to |

rotante through them, is mounted between three or more rollers
Y, by one of which—preferably the upper—it is driven by fric-

but being necessarily divided at the points where their similar
poles are opposed.,

The coils on the ring A and those on the induacing electro-
magnets [ 1" 12, or the inducing coils W, may be connected

in multiple arc or in series, as is well understood. The apparatus |

may be advantageously constructed in duplicate, the current
from one of the rings A being employed to magnetise both of the
hollow electro-magnetic rings and the current for the external
portion of the circuit being taken from the second in ring A.
The coiled ring A may be enclosed in a casing of soft iron pro-
vided with a circumferential slot to allow of the passage of the
wires from the coils. The arrangement of the inducing magnets
I I' I* and the coils W is applicable to ring-armatures generally.
The saddle-back magnets—as they are called by Mr. FitzGerald
—of double or single curvature, ave, the Elcctrician says, appli-
cable to a great variety of purposes,

AN iron railway bridge is to be built at a cost of £30,000 over
the Yarra, near Melbourne,
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been used before Lironze.
on other circumstances.

diucuaainﬁ the evidence of the ea

study of

much interest,
iron oxodises fully accounts for

at Nimroud although intact
directly afterwards, being enti

Professor Huntington then gave his address, which had s
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KING'S COLLEGE, LONDON.

Tue opening address to the evening eclasses department way
Professor Huntington, to a large
partment, the Rev. 8. Wiltshire,
who was in the chair, before introducing the lecturer brj
referred to the last academical year, during which there had been
The number of the staff was now 50, a ve
many subjects being taught. T'wo new professorships, ** metal-
lurgy " and ** fine arts,” had been found
Giuilds’ Institute for the Advancement of Technical Educa-

ry great
by the aid of the City

The (lothworkers' Company had with wuch liberality created

pecial

| veference to the use of iron and bronze amongst the ancients,
ape, | Referring to the dictum of archeeologists regarding the succession

of the stone, bronze and iron
Ages, he pointed out that the
stutement so often made that
copper was more likely to have
been first used than iron because
the latter is difficult to reduce
from its ore and the fﬂl‘l]]-!r in
found native, is erroneous, There
is no reason to suppose that the
ancients obtained their copper in
the native condition; we know
of no locality whence at that
time it could have been obtained
considering the great q‘lllntiﬁl;
which must have been used, Tt
is well known that the Greeks
and Romans obtained their cop.
ser from Cyprus. We learn from
]l‘lin and Dioscorides the nature
of the ore worked in Cyprus in
the days of Agamemnon, Pliny
calls its chalcite and speaks of Lhe
““‘scolesia” which forms upon it
This ** scolesia,” or malachite, is
also referred to by Dioscori
who speaks of it as * rust
copper,” a felicitous expression,
At the present day copper pyrites
and malachite are plentiful in
Cyprus. From Pliny's descrip-
tion of the methods pursued to
obtain the metallic copper 'Whiﬂl
he states was very mnlﬁa‘:lu and
ductile, il is evident that the
principle of the method of that
day is identical with that of our
own. In fact there is but one
way of obtaining copper from its
ore on the large ﬂcnle by the dry
process, and that, we have reason
to believe, was known and

tised in pre-historic times. So
posing for a moment that the
copper had been obtained in the
uncombined condition, we have
still to take into account the tin
which does not ocenr native, and
for the reduction of which cha~
coal must have been employed
aided by a high temperature, To
obtain copper and tin from their
ores and alloy them successfully,
argues considerable skill even at

the present time.

The lecturer then referred to
the opinion of Dr. Percy, than
whom, he justly remarked, there

has never vet lived a more
learned and trustworthy metal-
lurgical author. Dr, Percy says :
““From suitable ores, of which
abundant and readily ac-
cessible supplies exist in
various localities, nothing
more easy can be con-
ceived than the extrac-
tion of malleable iron.
Of all the metallurgical
processes it may be re-
garded as amongst the
most simple. Thus if a
lump of red or brown
hematite be heated for a
few hours in a charcoal
fire, well surrounded b
or imbedded in, the fu
it will be more or
completely reduced, so as
to admit of being
forged at a red heat intoa
bar of iron. The primi-
tive method of extract-
ing good malleable iron
directly from the ore
which is stili practised in
India and in Africa, re-
quires a degree of skill
very far inferior to that
which is implied in the
manufacture of bronze."
This part of the sub-
iiu:lwiz was well illustrated
y diagrams, and a cle
verly - fashioned \
made in the way just
L]EHPcri}md was ﬁ_xhi ited.
rolessor un
concluded this part ﬁ the
subject by stating it as
his opinion that a
metallurgical point of
view there is no reason
why iron should not have

Whether it was so or not depe

The remainder of the discourse was principally occupied in

rly rise of iron afforded us by the

istory and philology and the * finds ” in Babylonia and
PngFt, all throwing considerable light on the 3_ on
It was pointed out that the mlﬂe ity with

and of
which
rof “finds” in

the small num

that metal. A number of weapons and implements of iron f

when unearthed fell to
rely converted into rust.

PTvo

of them—a pick and a saw—which have been preserved, are to

be seen in the British Museum.

They are computed to date from

not later than 880 m.c., so that they are now 2760 years old.
| They are identical in shape with those in common use at the

| present time, but are entirely co
ur?ed that we should not finall
‘ before iron, It is very possible
the reason why.

He for one should welcome any

nverted into oxide. The lecturer
decide that bronze was known
it was, but we do not as 5“ know

iscovery

throwing light on the question, as a yaluable contribution to the
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world's general history. In conclusion Professor Hunting-
don said—JLooking back at the work of these ancient nations,
who existed 4000 or 5000 years ago, and the result of whose
labours we to-day collect in our museums, we cannot but
feel that intellectual power was as great then as now,
If we are superior, it i8 due to the humanising effects of
the Christian religion, and the truly wonderful progress
which science has made within recent years, Until lately,
education was entirely classical and mathematical, to the entire
exclusion of the so-called natural sciences : but now the tide has
turlll_*l.:ll :Hltl iﬂﬁli'[]l[il"h:l iIl W 1"Ii1_|!| *-u'id'f:-:'r i_a lhg' I:]iru*il;;l] 1}I|Jt=:'t
are springing up with increasing rapidity throughout the country.,
This i1s good ; but, as in all cases of reaction, we are as likely to
err in going too far as formerly we erred in not going far enough.
At the present day to give a person a scientific education and
neglect literature would be like building a ship on lines calculated
to enable it to pasa swiltly and safely through a heavy sea, and
then forget to throw in the ballast. For literature gives to the
mind weight, dignity, and all those characteristics, which blended.
constitute true civilisation and a cultured intellect. Let me urge
then that those who are engaged in scientific pursuits should seek
in literature their recreation. And those whose t|;1i]}.' m-n.'l:p:l_t.'tmn-:
are of a literary nature should make science their pastime. The
days in which education was considered complete without a
knowledge of science have been swept away with the wooden
walls of Old l':'l'l-;.:l.'llu.]:. Uur walls are of steel now and the future
greatness of our country depends in no slight degree on those who
strive to utilise the subtle powers of nature, clothing themselves
around with the invulnerable truths brought to light by the truth-
loving hand of science.

Those specially interested in metallurgy then inspected the
well-appointed laboratory of the college,

TENDER.
BAEMOUTH.
FI'FH {'xtu_-n:-i.in of lrru'~nn_-r|:l_:]¢' and works :'urll!r'L'tht tllt"l'l with.

Thomas Roberts, Portmadoe, engineer,

£. B d.
1895 19 9
1"-1': if ]

Evans and Jones, Dulgelly
Owen, Portmadoe

Jones, Barmmoath .. .. . . o 656 O 0
Iavies, Portmadoc R e 1552 O 0O
R. Williams, Harlech 1534 0 O
Davies, Wnenlawr. . 1500 O 0O
Hughes, Portmadoc 1475 0 0O
Pritchard, Portmadoc 1349 0O O
Jeffreys, Colwyn Bay .. . _ 1138 2 8§
G, Williams, Harlech—acct |?[1."]. 1118 1 6
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THE PHOTOPHONE.

IN our impression of the 24th September we gave an account
of the photophone of Professor Bell. In the paper read before
the American Association for the Advancement of Science, to
which we then alluded, Professor Bell said :—** In arranging the
apparatus for the purpose of reproducing sound at a distance, any
powerful source of light may be used, but we have experimented
chiefly with sunlight. For this purpose a large beam 1s concen-
trated by means of a lens upon the diaphragm-mirror, and, after
reflection, 15 again rendered parallel by means of another lens,
The beam is received at a distant station upon a parabolic reflector,

FIC.1

in the focus of which is placed a sensitive seleniumcell, connectedin
alocal cirenit with a battery and telephone. A large number of trials
of this apparatus have been made with the transmitting and receiy-
ing instruments so far apart that sounds could not be heard directly
through the air. In illustration, 1 shall descs ibe one of the most
recent of these ex periments, Mr. T'sinter Hl:lt']:'-'_itl.'d th:* ti'iill_""
mitting instrument, whick was placed on the top of the l ranklin
schoolhouse in Washington, and the senmtive Cocalver Wi
arranged in one of the windows of my laboratory, 1315 I: street,
At a distance of 2132 metres, li_-iu-n [I:.'.H.]II-.: the tt'll'ph.irlh'
Lo INY EeAr I heard lH*-tl.fH"tl.:'.' from the i”lllllitIHTHI receLver

FIlG 2

the words :—* Mr. Bell, if you hear what I say, come to the
window and wave vour hat.” In laboratory experiments the trans-
mitting and receiving instruments are necessarily within earshot
of one another, and we have, therefore, been nceustomed to pool-
ing the eleetrie cirenit connected with the seleninm receiver, so
a8 to place the telephones in another room. Dy such experiments
we have found that articulate speech can be reproduced by the
oxy-hydrogen light, and even by the light of a kerosene lamp.
The loudest effects obtained from light are ]rl'ili!llf't-tl by rapidly
intﬁrrnpting the beam by the perforated disc. The great
sdvantage of this form of apparatus for experimental work is the

\

nﬂilf.‘Ii?ﬁHru-Hh of its rotation, admitting the close approach of the
receiver without interfering with the .'l'ln“|'li.|l'[_'l.' of the effect
heard from the latter : for it will be understood that musical
tones are emitted from the receiver when no sound is made at the

FIC.3

trlﬂ-"lmitt!l*r. A silent motion thus produces a sound. In this
way "m”“'“'!, tonea have been heard even from the light of
&candle, When distant effects are sought another apparatus is

used. By placiog an opaque screen near the rotating dise the
l”‘"“} can be entirely cut off by a slight motion of the hand, and
musical signals, like the dots and dashes of the Morse telegraph
“'"J{‘. can thus be produced at the distant receiving station,

< “We hay emade experiments, with the object of ascertaining the
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nature of the rays that affect selenium. For this purpose we
!'lll-‘i't.‘ r]m*m] in the path of an intermittent beam various absorh-
ing substances. Professor Cross has been kind enough to give
me his assistance in conducting these experiments. When a solu-
tion of alum or bisulphide of carbon is employed, the loudness of
the sound produced by the intermittent heam is very slightly
diminished ; but a solution of iodine in bisulphide of earbon cuts
off most, but not at all, of the audible effect, Even an apparently
r||l.".l1|:h’ n]'u-u-t llr I]:[I'|1 |1]]I1l{‘1' I-Il'th Tt 4'11““‘!}' L]'1 t!li‘-. ..'11'!.]“-“

FIG 4

the sheet of hard rubber was held near the disc interrupter,
the rotation of the dise interrupted what was then an
invisible beam, which passed over a space of about 12ft.
before it reached the lens which hinally concentrated it upon the
selenium cell, A faint but perfectly perceptible musical tone
was heard from the telephone connected with the selenium. This
could be interrupted at will by placing the hand in the path of
the invisible beam. 1t would be premature, without further
experiments, to speculate too much concerning the nature of

these invisible rays; but it is difficult to believe that they can be
bent rays, as the effect 1s produced through two sheets of hard
rubber, containing between them a saturated solution of alum,
Although etfects are produced as above shown by forms of radiant
energy which are invisible, we have named the apparatus for the
]ltquhll'LillI: and I't'[‘I'lIIiHi'lillH of sound in this Way ‘The Photo-
phone,’ because an ordinary beam of light contains the rays
which are operative.

Lt 18 awell-known fact that the moleculardisturbance produced
In & mass of iron by the magnetisine intuence of an internmttent

FIC.6.

electrical eurrent can be observed as sound by placing the ear in
close contact with the iron. It occurred to us that the moleculur
disturbance produced in erystalline sellenium by the action of an
intermittent beam of light should be audible in a similar manner
without the aid of a telephone or battery. Many experiments
were made to vernify this theory without definite results, The
anomalous behaviour of the hard rubber sereen suggested the
thought of hsteminge to it also, "I'his --‘-.El--lirm.'tlt was tried with
extranordinary su | held the sheet in close contact with mny

r'-'\---\.-I

FiCG.7.

ear, while a beam of intermittent light was focussed upon it by
an lens. A distinet musical note was jlllllh'lli.".[l']:'..' heard. We
found the effect intensified by arranging the sheet of hard rubber
as a diaphragm, and listening through a hearing tube. We then
tried crystalline selenium in the form of a thin dise, and obtained
a fimilar but less intensge effect. T'he other substances which 1
enumerated at the ]w-.,-irmin-,: of iy address were now BucCces-
-.i!.'r-l:,,' tried in the form of thin dises, and sounds were obtained

from all but carbon and thin glasse, We found hard rubber to
Ijrm]m-.- a louder sound than any other substance we tried except.-
ing H!lt.illtuﬂ}', and A per and mica to |r|‘|u|m'f_- the weakest
gsounds, On the whole, we feel warranted in announcing as our
conclusion, that sounds can be produced by the action of a
variable light from substances of all kinds, when in the form of

thin diaphragms. We have heard from interrupted sun light

ised rubber, of brass, and of wood. These were all the materials
at hand in tubular form, and we have had no opportunity since
of extending the observations to other substances.”

We now reproduce illustrations from Science, which show the
steps in the experiments leading to the final form of the photo-

FIC. 3

phone. It will be seen that the ray of light falls on & mirror, by
which it 18 directed to the discs .'ili*] recelvers as referred to above,
In onr illustrations, ¥ig. 1 shows the interposition of hard rubber
plate. Fig. 2 shows the light passed through opening in rapidly-
revolving diaphragm, and reflected in selenious recesses, g, 3

FIG.IOD,

shows application of kig. 4. Ig. 4 shows action of voice on
thill ljli-l,tl' of silvered mica. ]"i;_:_ 0 shows :tjl|r“t"LiIl||l| of Morse
.u_'q.‘.'-tl'_l'n:l uf Ll‘]l"gl'[:l.!:lh_'l,' t.:l l-lllltlr[l]!'.ll"ll,". II._;’ [ '-EI.H";'-.*-- |.j-itl.‘[liII|..';
E“I'l'l'l]}‘ to I'--q:eixinq [JI:ltt.‘. ig. 1, another form of receiver,
["ig, 8, one of the first forms : volce |b;¢--ir'+| through shts, Fig. 9
shows the direct action of voice on gas flame, Fig. 10 shows the
action of candle light on selenious recesses,

—
= =

Dr. PHrrson takes sulphide of barium, or some other sub-
stance which is rendered phosphorescent by the solar rays, and
incloges it in (seissler tube, through which he passes a constant
electric current of a feeble but regular intensity, He claims to
obtain in this manner a uniform and agreeable light, at a cosat
lower than that of gas.— Leg Mondes,

A Nrw O Cax,

_‘l._ :\-1-1'. |'.IL:_“|:1!L-l A IILL‘- :;LT.I-I}.‘ i!Hl IL'.I'tl {in
luminating o1l ean.

I[ ;I*- =i :I:'r:».r:-'--l ”I.'l[ '(]ll‘ ikl hlr]ll" t]u‘
hight and the o1l, and 18 adapted for oiling machinery in the dark,
and when in use, the lLight, which 12 made after the bull’s ¢ye
".I.{IJ'III.. *-lli]-r'- I | L |-~-i“1 of tube that 1'_.-.'l.'T_- t|'|=' “il. .'I.Iqli
enables the oiler just what he 18 doing.  1ts usefulness to
locomotive engineers for olling engines 1in the dark, should make
it & valuable tool for them. The oil cannot harden or become
stiff as the light in the can furnishes heat enough to kl-r]} 1t
warm, and it can easily be carried in one hand. Different sizes,
intended for all kinds of work, will be made.

I_l.l il

GunrownDER IN CoAr MiNgs.—A correspondent writing on this
subject to the Times says, in an interesting letter, *‘ The prohibi-
tion of the use of explosives would render the working of many
of our coal mines so unremunerative that it would be 1mpossible
to keep them open, the pits would have to be closed and the
hands discharged, the supply of coal would be lessened, the price
would be increased, :l.rlll| our great iron and cotton industries
would suffer to an extent disagreeable to contemplate. These
were some of the reasons which led the Home Secretary to reply
to n :1“}*!!{:*“"11 which waited on him on this subject, that he
could not recommend the compulsory discontinuance of the use
of ;{llllplr\\firﬁl‘ in coal mines, but that he ti*-1H."i|. next Session to
be able to submit a plan by which the danger of 1ts use could be
got rid of. Lo many of your readers this hope of Sir William
Harcourt’s will appear as a LUtopian idea; nevertheless, it is
fact that in some of the H:-!'j.‘ pits in the neighbourhood of Burns-
|:~_'I,' a system of blasting 1s Iu*l'fui'tllr-] where water 18 nsed 1n ndda -
tion to gunpowder, with the best possible results. The system is
Hih]lull* in the extreme, and, so far from its being costly, it 18 an
economy ; for, in the blasting operations performed with water in
conjunction with gunpowder, a greater amount of v ork 18 dene with
considerably less powder, and the powder is rendered harmless,
The value of the foregoing will be best :LIli-r'l'L‘!..lTr':LI ll'-.". a short
description of the operation. Ordinarily, blasting with gun-
powder 18 done somewhat as follows :—A bore-hole 18 made in
the face of the coal about 2in. in diameter and 4ft. or 5it. deep.
Into this hole a powder cartridge is inserted, with a slow fuze
attached ; the hole is then tamped—that is to say, it is filled with
any available dry refuse rammed in tight ; the fuze is lit, and the
artridge fired. In this operation a Hame, very dangerous in
fiery pits, is created, and carbonic acid and sulphurous acid gases
and smoke are generated. Blasting with water and gunpowder is
Ili'["tll'llll'l.l in the following manner :—Into the bore-hole is
inserted a powder cartridge, with fuze attached ; next to the
powder cartridge is inserted into the bore-hole a tube containing
water, ‘These tubes should be the bore-hole will
:|l|r|1i1'., II.II!I L:'f any l‘“ll'nl‘]'lli{’llt. li-:ltu;th; 'Lh-- lﬂ]:'.fr“'t‘ the hl!h‘l'-
']'hr}' INay be made of any convenient, 1'IH'.'L|:I material, thin tin-
|ll;ltt‘r Oor of gtout ]:-[-I"-\'Tl el I.t:ar.--l round on a wonden 1'-||],q-[
and IIH.‘-'ttli together, the ends closed with corks: the bore-hole
1% then tamped, the fuze lhit, and the cartridge fired in the usual
manner. 1he result of this 1r}1r'1;|li-'ll may be briefly summed up.
The powder, in exploding, bursts the tube containing the water ;
the rending force of the powder s extended through the wate
by the well-known principles of hydraulics demonstrated years
ago by Bramah over the enlarged interior area of the bore-hole,
due to the space occupied by the water tube. A much lurger
quantity of coal is thereby brought down with a smaller quantity
0l il'l\‘n'ih'l': the heat given off |I:-.' the burning of the }'1:1.".'1|1'I' and
the gases converts a portion of the water into steam, the elastic
force of which assists in the ILI:-'I:ltinlli of Ir].'i..-.tinp..{; the steam and
water together put out the Hame and flash of the powder, and
absorb and neutralise the greater }uutiun of the gases and emoke
resulting from the explosion. It will readily be seen that herein
are met together economy and safety by the adoption of a system
gsimple as it is effective, and it is to be hoped that, in the best
interests of humanity, our large and intelligent coalowners will
not be slow to adopt an amelioration in their present crude and
dangerous practice of blasting, which will tend in a great measure
tolmake explosions in coal mines a thing of the past, rather than

i # Falk + .
Hs |.1I g b L

very ;u,-r:'q-pl_ihh* musical tunes through tubes of ordinary vulean-

of almost daily ocourrence
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PARLIAMENTARY REPORT ON THE
THUNDERER GUN.

WE publish herewith part of the report of General Gor-
don’s committee on the Thunderer gun experiment, together
with the conclusions to be drawn from them as to the
accident. Those who read the reports we were enabled
to furnish of the successive experiments will find no
essential difference, we think, in this authoritative
sum of them. The conclusion on the successive
stages of breaking up of the projectiles in the bore, and
the buratingr of the gun itself, is clearly and boldly
expressed. The committee even speak with considerable
confidence on the wedging action of the base portion of
the Palliser pmjecti!a,%; which the muzzle end of the
gun was shattered into small fragments. There is much
to support the belief that the account they suggest 1s
more or less correct. As we remarked, however, com-
paratively little interest attaches to the modus

operandi of a process which occurred after the
work of destruction had already proceeded so
far. The important part, and happily that about

which there is most certainty, is the identification of each
feature which indicates explosion of both charges, of the
peculiarly violent action of the front one, and of the
setting up of the front—common—shell ; on this point
the scratch noticed in C 2 1s important. .in speaking, In
our judgment, with much force and ability on this sub-
ject, we wonder that the fact of the cartridge choke being
driven unburnt into the head of the shell 1s not noticed ;
a more conclusive proof of abnormal behaviour, we think
could hardly be found. With regard to the question o
wads and air space, it is to be observed that the com-
mittee in a final note wisely abstain from committing
themselves beyond the conditions under which they
experimented. The superintendent of the Royal Gun
Factories makes a remark much to the same eftect in
an Appendix. > ‘
This report, in our opinion, ought to be most satis-
factory in all respects. We only regret that it should
not have appeared long ago, as it aEpenra to have been
gsigned by the president on April 30th last.

Depuerions.

First Series. — Air-space Trials, — As already mentioned in
Report No, 9—see i’:.ppendi:: II.—there is a general reduction of

in the bore as the air space between the cartridge and
projectile is incieased,

The following table compares the pressures oblained in the experi-
ment with those due to the explosion of powder in closed

vessels® :—
| &
o
Charge of P, | EEE Pressure tons per mgﬁ'
powder, ﬂ _a‘: square inch. nire ook
| g I n closed
| EE —_ :uuﬂlﬂl
o ab ogqun
Welght. | Density. i g‘ﬁg mEta:iud:fL FE:;::ﬂf“- densities,
1b. | |
| CoMMON BHELLS.
49T |
85 i NiL 20-2 153 40°0
108
404 |
1) 1 12°4 108 183
ncm |
56°78
- | g , 99 80 101
0-488
B0 44
" - 1 40 30 50
0510
122'08
o —_— i 22 ' 17 3-8
0°227 .
15471
- 8 1'5 | 2:0 2'8
0179
18737 I*
- —_— 10 10 175 24
0-148 .
PALLIBER BREL LS.
21° |
110 — Ni. 218 18°1 523-6
1*131
86-57 | I |
o —_— 1 153 - 12°8 22°5
0°758 | |
49-2 | '
" i 2 12:7 g0 127
0504 | i
T4 42 I
" I 4 12:6 8'0 i 0
0-a872 | '
9904 | '
- ' & 89 G4 50
0278
124° 86
” T T 8 T4 04 80
0-222
15009
" 10 g2 7°0 30
0-184

It will be seen that the pressures now obtained are, in the case
of the 85 Ib. charge, lower, and in that in the 110 Ib. charge with
an air space exceeding 2&., higher than those due to the simple
pressures of the gas at the same densities. This may be due to
the fact that a larger amount of Ena is generated in a given time
Iljﬁ, the er charge, so that while with the smaller charge the

ng away of the projectile permits of a reduction of pressure,
the more rnp{’d evolution of gas in the ér charge sets np a
dynamic or wave action before the motion of the projectile affords
a certain amount of relief. The committee have no doubt that
with smaller-grained and more rapidly igniting powders this
action would become more marked.

Second Series,— Wad Trials,.—This experiment, as far as it goes,
seems to show that the effect of leaving a wad in the bore 5ft. in
front of the shot is insignificant. Although there was a slight
increase of pressure on the base of the projectile as compared with
a similar round fired under normal conditions, an examination of
the gun gave no indieation that any obstruction in the bore had
been caused by the wad. In the absence of more data the com-
mittee have no further remarks Lo offer on this subject.

Third Series.—Double Loading.—After a careful examination of
the facts of the case in all their bearings, the committee offer the fol-
lowing hypothetical description of the various phenomena of the
burst, taking them in their order, from the ig'nftiﬂn of the charge
to the final ruction of the gun :—(a) The rear charge havin
been ignited in the middle near the tnr, the gas gunemteﬁ
~— before the pressure became sufficiently great to expand

* ' Rasearches on Explosives. Fired Gunpowder,” by Captaln Noble
te R.A.), F.R8, FRAB,  FCS, &c,, and F, A. Abel, F.RS.,
t, C.8., &c. Philusophical Transactions of the Royal Bociety, 1875,

heck snd thus seal the win —rushed over the
:ﬂ; mu Palliser shell and through the nine grooves round its

circumference, filling up the space round the head of the Palliser | charye

shell, forcing its way past the wad, and lighting the front ch
b) Mannwl'ﬁla. uuécl;ant gas has been generated behind tﬂu
alliser shell to set it in motion, and raise the pressure in the
chamber to the maximum usnally indicated by the crusher gauges
for this charge—viz., about 20 tons per square inch, (¢) During
the early motion of the Palliser shell the ignition of the front
charge proceeded, the gas escaping round the common
shell before expanding the gas check ; the common ghell
then moved forward, a short interval elapsing between the
commencement of its motion and that of the Palliser nhalll.
(d) "The Palliser shell, having started slightly before the
commmon shell, gained upon it and therefore ea the fru:;
charge to burn up in a gradually diminishing, inste :
of gradually increasing, space, as is the case in a round ﬁmed
under ordinary conditions. ‘The pressure was thus increas g
instead of being relieved. (¢) The common shell had move
forward about 27in. when the advancing Palliser shell eanused so
great a compression of the front charge—which by this time was
in & state n? complete combustion—that the rear part of the
body of the common shell was set up and forced into the grooves of
the gun, the base at the san.e time being erushed in, momentaril
wedging the shell in the bore, which at once yielded all round.
The fracture of the gun at this moment probably extended from
the cirenmferential fracture at 82in. from the muzzle forward to
about 66in. from the muzzle and back to the breech piece, the
destructive effect on that portion of the gun between the breech
piece and the r:ircum}eraut.ial fracture h—?l‘ﬂg no doubt
intensified by the action of the rear charge, I'he evidence on
which the opinion here given is based is—(1) The circumferential
fracture of the steel tube at 82in. from the muzzle. (2) The
longitudinel scratch, extending over fragments 83, 88, and 84, the
rear end of which coincides with the position of the rear ring of
studs of the common shell before firing. (3) The line of fracture
of the common shell coinciding with the rear ring of studs. (4)
The appearance of the fmﬁmenta of the base of the common shell.
(f) The front portion of the common shell, the fragments of its
base end closely accompanying it, now passed through the bore and
out at the muzzle. The uninjured condition of most of the studs
in the front portion of the common shell proves that they did not
over-ride the grooves of the gun ; and the position, when found in
the butt, of the front of the ghell and of the fragments of the base
shows that they must have passed through the bore together.
g) The fore part of the chase from the muzzle to about 66in.
ack was detached from the rest of the gun by the explosion,
and had altered its original position slightly when the Palliser
shell reached it and entered the bore obliquely, the shock break-
ing off the head of the shell and also f ents of the gun.
This view is borne out by the marks on the fragments at about
G6in. from the muzzle (21, 56, 23, 40, 16, 57, MEI: 27) which
indicate that this was the rear end of the then unbroken portion
of the chase of the gun when it was struck by the Palliser shell.
(k) The head of the Palliser shell, on being broken off, passed
through the bore., (i) The body of the Palliser shell
being oblique to the axis of the bore acted as a sort
of wedge: its sharp front edge cutting into the metal
of the gun on the right side, and its base brag.kmf off
fragment after fragment on the left. 'When this front
edge of the shell had thus advanced to within 27in. of
the muzzle, the steel tube was so deeply gouged out on the right

that it broke ; the base of the shell meanwhile breaking up the |

other side of the bore into small pieces. The tube and shell were
robably turning in the air at this time, as when found in the
utt the front of the tube pointed to the rear, The evidence for
the above view is:—(1) The appearance of the exterior of the
Palliser shell, the wearing down of the base at one part, the
impression of the rifling near the same place, the peculiar ah:aar—-
ing of most of the studs, and the com on of others, (2) The
marks on the various f ents of the steel tube, '
l}'omiurbon of the ** Bursts” of the two ** Thunderer” Guns.—
It will be observed, by comparing Figs. 9 and 11 with Figs 19
and 20,* that the general character of the burst in the two guns 1s
very similar, The disruption extends from the same point in
hng guns, viz., the front of the breech piece, and the fragments
closely in size and shape. Taking the guns in detail :—(a) In
the original gun the C coil is intact, whereas in No. 2 the
shoulders of this coil are broken away, and a longitudinal crack
extends the whole length of the coil on the left side. Fig. 1shows
that this lifference tﬁuugh great in appearance, is but slight in
reality, the 1 B coil at the point of fracture being nearly equal
in strength to the shoulder of the C cuil, so that in the one case
the 1 B coil when forced outwards by the explosion broke off
shert in rear, and in the other the same action carried away the
shoulder of the C coil. The tearing action thus induced, aided
by the expansion of the gun from the interior pressure, caused
the longitudinal crack in the C coil. (4) The burst in both cases
extends from the breech-pieca forwards, the breech-piece itself
being uninjured, (¢) The ]fru.ct.ureﬂ of the 1 B coil in the two guns
are remarkably similar in character and direction, (d) The B
tube of the first gun, as far as recovered, has fragments closely
resembling those of the corresponding parts of the second
un; but the portion of the first gun which was in or
yond the port— viz., 5lin. of the chase, is missing. (¢)
The fracture of the steel tube, in line with the front of the
breech piece, is identical in character in the two guna; and the
smull number of fragments of the first gun that have been
recovered agree closely in size and character with those in corre-
sponding positions in the second gun. There is an indication of
a circumferential erack at 84in. from the muzzle in the first gun,
just as there is at 82in. from the muzzle of the second gun. 'The
graze marks of projectiles oceur at about the same place in both
guns—i.¢., at about G6in. from the muzzle. (f) With regard to the
projectiles, the common shell in the second gun had lost none of
its front or middle ving of studs ; the Palliser shell, on the other
hand, was fractured through the front ring of studs, four of which
were detached from the shell ; one of these was picked up in the
gun cell, four were not found. In the first gun, one Palliser front
stud was picked up in the turret. The recoil of both guns was
of exceptional violence,

LETTERS TO THE EDITOR,

(We do nat hold ourselves responsible for the opinions of our
correspondents, )

COLD AIR MACHINES,

Sir,—In reference to the letter on cold air machines which
appeared in your issue of the 1stinst., will you permit us to point
out the very great difference which exists between the refri-
Eenting machines now being constructed by us and those made

the Bell-Coleman Refrigeration Company—a difference of
which your correspondent was probably not aware when he for-
warded to you the statistics of the very large machines required
for I;:lnzu cooling of the meat chambers on the Bell-Coleman
!F‘ ml

Premising that in the cnse of either of the machines dry air is
required in the meat chamber, it is to be noted in the Bell-Cole-
man plan that liquefaction of the aqueous vapour contained in
the air and the depositing of the water before the air is admitted
to the expansion cylinder, is accomplished by bringing the par-
tially cooled compressed air through bent ranges of pipes in the
meat chamber, in order that its temperature may be lowered so
as to cause the moisture to be deposited. This naturally entails
a very important sacrifice of cold, as the air in the pipes imparts

* Practically thﬁ BAING ﬂhutmtiﬂm have alread : i
Wt y appeared in our

ble heat to the cold air in the chamber, so that '
Ennﬂm machines mentioned in “W. F. C.’s" letter

their large volume of air at a temperature of m:ﬂ

to 100 deg. Fah. below zero with l_mrrnﬁoudlng h-r Uﬂlﬁ”’p-

tion of fuel; yet all this cooling is of little avail in the meat

chamber, as the heat given off from the com air in the
ipes raises its temperature to comparatively a few degrees of the
reezing point, the result being that on this system, for even quite

moderate temperatures in the meat chamber, very and

powerful machines are required. _

In our dry air system there is none of this loss and no cum
apparatus ; and if, as can easily be accomplished, the dry air is
discharged at a temperature of 60 deg. or 100 dag_ below ze
Fah., all this cold is available in the meat chamber for coo
purposes, the consequence being that a much smaller machine
required with a proportionately less consnmption of fuel.

¢ must not at the ?maant time further occupy your valuable
space with a description of the apparatus we employ, but in
wroof of what we have stated, we have the pleasure to enclose
}nr your perusal an outline dEEﬂl_'lI]llt}n of our system, which at
some future time we hnBa to see illustrated in Tug ENcivern,

Dartford Ironworks, Dartford, Kent, J. AND B, HaLL,
October 13th.

STERN WHEEL STEAMERS ON THE MAGDELENE RIVER.

Sin,—Having read in your valuable paper some twelve months
ago, an account of two stern wheel steel steamers, built by Messrs,
lgn.rrnw and Co., Poplar, London, for navigating the river Mag-
delene in the United States of Colombia, South Ameriea, and as
I have been engaged to superintend their reconstruction here, [
thought it might be interesting to some of your numerous readers
to wive an account of the steam trialof the first, which isnow in run.
ning order, and named General Troujillo. The run wasfrom Baran.
quilla to Honda; estimated distance 202 leagues, or 606 miles,
against an average current of five miles per honr, in some places
increasing to ten or more, as E.'l_: Wﬂ‘t-t-ﬂl- NHE\'D, Yarinao M

&c., as we ascend the current increasing ; amount of cargo about
100 tons. Draught lem'i;uj Baranquilla, with fuel sufficient for five
hours' steaming, all wood, 3ft. forward, 2ft. 9in. aft. 1 re-
mark that this is the driest time of the river, and most difficalt
of navigation, Left Baranquilla 12.33 p.m. 10th August, 1880;
arrived in Honda 10.20 a.m. 19th August, day running, I give
below an account of the distances and running time from station
to station :—

Distance, H.M,

From Baranquilla to Mattade Cana .. .. S0miles ., 8 47
»  Matta de Cana to Calamar .. a OB . B
,» Calamar to Sambrano . o 88 o . 8 W0
,» Bambrano to Yati ., . - « 1T 20
., Yati to El Banco .. o . 15 18
.+ El Banco to Rejidor .. .. vu. 0 b . 0 15
,» Rejidor to Puerto Natiomal .. .. .. 24 ,, .. 4 8
., Puerto National to Digue de Paturia 60 ,, - e
» Digue de Paturia to S8am Pablo.. .. 12 . 1 45
,» Sam PablotoCarara .. .. .. .. 64 .12 19
., Carara to Purto Berlo .. .. w 48 . B 45
,, Purto Berio to Aungostara .. .. .. 2 ,, . b &
, AungosturatoNare .. .. .. .. .8 . 0 48
;y NaretoMula .. .. .. . on A% aa . T B
»  Mula to Penas Muertas.. | R L
;s Penas Muertas to Honda . 18 . 4 W0
606 13 4

Between the two last stations are three strong rapids. The
consumption l:f u&uel w?ln rimaralziﬂjr light, bﬂ;;?f Em I:nr.n:ncl-l.u—-a.ﬂ
boora is a pi rough-cut w averaging y oft. t.
This runl'l.'-pin highly satisfactory, as it is less than one-h:
of other steamers here of the same carrying capacity, as, for
example, the s.s. Maria Pino, side paddh,hfgh Tessure, of
ing 9&? cargoes, or 100 tons consumption, about 7 )
the same journey in longer time.

The many advantages of the surface condenser are very marked
when working in the invariably muddy waters of rivers,
I found from actual experiment when on fairly deep ‘with
140 1b. steam pressure, 25in, vacuum full open, main engines
making twenty-one. Then under precisely similar conditions for
steam, and running on var’f shallow water, I got fourteen revolu-
tions off main engines, hope I have not tres to far
upon your valuable ngm:a. Joux Topix, Engineer,
Baranquilla, U.S. Columbia, Sept. 12th.

THE YACHT WANDERER,

Sir,—We think perhaps your readers may be interested in the
performance of the steam yacht Wanderer with the new engines
made by us, and beg therefore to hand {;uu an extract from a
letter dated Madeira, August 25th, from her chief engineer.

“I beg to inform you of our arrival here ; we have been con-
suming 1'6 Ib. or rather less of coal per indicated horse-power
hour from diagrams taken. Our engines are working very #q;r
and I was never shipmate wilh a more comfortable pair of
engines. We have not had a sign of hot bearings ﬂu start
nﬁﬁ leave to-morrow for Teneritfe, thence to Cape de Verde
Helena, Ascension, &ec.” e

The Wanderer's present pair of engines are of 6& ordin
inverted compound type, with cylinders 25in, and liame
by 2ft. Gin. stroke. T'here are two circular boilers ma
Landore-Siemens steel and loaded to 801b, per _
specifications for this machinery were drawn up larring-
ton, of Grmhurch-ll:rﬂatifwhn acted as 1g engineer for
the owner of the yacht, Mr. T. Lambert, and also designec
new poop and forecastle which we constructed, and which added
very largely to the accommodation and comfort of the vessel.

As the owner made it a condition 1n our contract with him for
the new machinery that the trial instead of being as usual one of
a few hours only on the measured mile, should be of at least
twenty-four hours at sea, it was determined to make a run from
Southampton to Plymouth and back. The Wanderer got under
weigh from Southamptonon Monday,June 28th,at 1.15 p.m., leaving
Cowes Roads at 2.15 and the Needles at 3,45, She down
Channel, steaming easily ten knots an hour, until 6 p.m., when
Captain Gordon, her commander, ordered half-speed, as he did
not wish to arrive at Plymouth before 6 a.m. the next morning,
at which hour he had arranged to take on board some of the crew
awaiting the yacht’s nrrivfl there, The engines _-

v
- 'I

uare inch
Mr. F

eased down, and the Wanderer anchored in ind at
the appointed time. She left again at 9.15 am,, d the
Start at 11.10, Portland 3.20, and the Needles at 7.15,

making the ﬂmﬂﬂ from Plymouth to the Needles in ten h
oweve

ke up by Jijmf::fhfdﬁﬁm hatan beuts
nu e adjustment of the - JR
Ghmnal? '.'Fhu actual time under wai:h wu ne at

a-half hours, and the distance 105 hﬂlf‘ii‘:“ |
0

of rather over eleven knots per hour.

the tides were y with and against the vessel, Th
engines wurkedp:rxgaadlnfl{ wal.ll,l;l‘l&ﬁut any priming or
bearings, and averaged eighty-two revolutions pﬂ'ﬂi, ite, indi-
cating about 550-horse power ; pressure of steam, 80 1b.; vacuum,
26in. to 2Tin. The engines were let out to their full power for &
short time, and gave the yacht a s of twelve knots per hour,
with 717-horse power indicated. T'he trial was cond by Mr.
Harrington, and the results were entirely to his Mﬁ
both as regards the working of the machinery and the speed o
the vessel. The Wanderer was in sea-going trim, with all her
weights on board, the draught of water forward be{nx 12t, din.,
and aft, 15ft.; coal, 100 tons ; ballast, 105 tons; f water,
20 tons ; displacement, 855 tons,

The Bevis feathering propeller, previously fitted to the Wan-
derer, was set to 16ft. pitch during the trial, the slip being about
15 per cent. Day, Susmers axn Co,

ortham Ironworks, October Tth,
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RAILWAY MATTERS.

THE use of native coal on railways in the Middle Island. N
MHII:., is expected to effect a ﬂﬁni of Mf:w tl::c:ur:;

ear; & similar amount has alread i i
m p y been saved by its use in

Tue French Minister of Public Works has announced th
tenders are required for 2200 tons of steel, in part payment l’au:
whltn;h lg equal quantity of old iron rails are to be taken by the
contractor,

Messps, BERrRY AND NEWMAN'S tender for the Wai
section of the Foxton and New Plymfmfl:—b?ew :%I;E?::ﬁf
Railway has been accepted, the amount being £13,400. This
section will bring the line up to within four miles of Normanby,

Ix the district of St. John, Canada, track-layi th
Junction Railway was, at departure of last nfnﬁ.g ﬂ:une:dﬁ?l:i
the rate of a mile ,f" day. e grading of the ll‘:na had been
fully i:g:plateilé an tth:hhrgiﬂg!ea were nearly all finished, It was
expected, according to the Colonies and India, that t}
the track would be laid by November, L Tanpy tho R

THE Engineer-in-Chief of the Victorian Railways h
directed to devise a cheap method of constructing riilwa?a bn?!:.
cost not exceeding 93003 per mile, so that such lines could be
carried out in localities where no high rate of speed was required,
I'j:ﬁlppem that 1600 miles of rnilwn.{inve been proposed, but funds

only allow of 360 being completed, unless the cheap method
can be brought into operation,

THE Louisville Car-wheel and Railway Supply Compan
closed a contract with the Louisville iml ipghvillamﬁg;ll?::;
Comprlnmy for all the car-wheels required by the Louisville and
Nashville railroad system for the year 1881, estimated at from
30,000 to 40,000 wheels. ’ This wil]yrequire from 7500 to 10,000
tons of metal, part of which will be supplied by the old wheels
: I;L;l::ian from tr:tiﬂ F“‘}W“Fh mlr{ne;:lang. and #m ig irons to be
are exclusively the 1Ver,
Heals and Buckhorn brands. s

THE directors of the London and North-Western and Lanca-
shire and Yorkshire Railways, the lessees of the North Union
Railway, have resolved to erect a fine hotel in connection with
the Preston new station, the largest passenger depit that is not
8 terminus in Europe. The tender of Messrs. Neild and Co.,
Manchester, has been accepted. Major-General Hutchinson,
who has just completed his inspection for the second time of the
railway extension between Euston and Preston, states that he
will report favourably, The new West Lancashice railway is
progressing rapidly,

Tue following statistics relating to the annual production of

er steel rails in Germany are taken by the Frankfurter
Zeitung from a private estimate, and show what a large per-
centage of the whole steel-making capacity of the country is
devoted to rn.:l‘ making, the total production of iron and steel for
the whole of Germany being only 500,000 tons. The list includes

the 11 great German Bessemer steel rolling works :—Krupp's, of
Essen, llﬂtl}l]l[_l tons; King and Laura Works, ﬂﬁ,ﬂﬂﬂpﬂ?nn;
Dortmund Union, 96,000 tons : Bochum Association, 96,900 tons ;

Osnabruck Steel Works, 72,000 tons ; Red Earth Works, near
Aachen, 60,000 tons; Phenix, in Ruhrort, 60,000 tons ;. Good
Hope Works at Oberhausen, 60,000 tons ; Hoerder Association,
60,000 tons ; Queen Mary Works, 60,000 tons ; Bayreuth Maxi-
mlliqurlm, 50,000 tons ; total, 820,000 tons,

ACCORDING to the report of Colonel Rich on the accident on
the 3rd of August, to the Wemyss Bay train at Ralston, the
engine and train were thrown off the road by the detachment of
the brake air reservoir from the engine. He says:—*On
examining the road after the accident marks were found on the
IIHEI' 90 yards east of the tunnel, and from thence at intervals
up to the crossing where the permanent way was broken up, A
broken stud has been found 106 yards east of the tunnel, and
some blocks of wood and u piece of the iron back strap by which
the Westinghouse air reservoir was fixed to the fnnt-p?nte of the
engine were found 194 yards east of the tunnel, and there can be
o doubt that the permanent way at the crossing was torn up by
this air reservoir becoming detached from the engine. The air
reservoir referred to was fixed under the foot-plate of the
engine by two ircn straps, which are 2%in. broad and 3in. thick.
The ends of the leading strap were formed into screws, which
passed through the foot-plate and were fixed to it by double nuts
at the top side of the foot-plate. The ends of the back strap
were bent at right angles so as to form lugs, and were bored for
a stud to pass through each ]ug. The train came fo a stand
about 500 yards from where the first mark was found on a slee er,
:f olgﬂtlﬂglm_ n;fda east of the crossing where the tender first

Mosrt of our readers have, no doubt, been surprised by some
.the accounts which have been published of the accident to the
Midland Scotch express, near Kibworth. There seems to be a
ttle of truth in most of the first accounts, but a very little,
uch as the running lackwards cannot be looked upon as
more than a start to run backwards, the whole affair being the
work of a few seconds—we cannot say few minutes, The truth
is the driver of the Scotch express was slackened by signals on
whlng Kibworth station, but as he neared them they were
off for him. While he was slackening, however, he heard
the big !ngi of one of the mnnecting rods knocking; and after
F“E thwcrrti:_l station a short distance, he sto at the
bworth north signal box, for the purpose of examining the big
. He put the engine out of gear before doing so; and on his
return to the foot-plate, he placed the reversing screw ir back
gear, instead of forward gear, and started his engine, thinking he
Was going ahead, his attention being fixed on listening to the con-
g rod, and his fireman's attention was taken up in putting
on the injector. The night was very dark, and neither of the
men noticed that they were going rgackwnrds. The train ran
some short distance towards the station, and the collision
occurred almost before the driver found out his error. How it
was that a second train could or was allowed to follow the express
80 closely, we are not yet informed.

DURING the month of August there were on the American rail-
:Illﬂli total of 112 accidents, whereby forty-nine persons were
and 214 injured. Sixteen accidents caused the death of one
fhumqﬁ rsons ; twenty-eight caused injories, but not death,
& In sixty-eight, or 60 7 rer cent. of the whole number, there
Was o injury seriousenough for record. Ascompared with August,
, there was an increase of thirty-three accidents, of thirty in
number killed, and of 155 in that injured, These accidents
by the Railroad Gazette as to their nature and causes

ows :—Collisions : Rear collisions, 31: butting collisions,
15; total, 46. Derailments: Broken rail, 3; broken wheel, 4;
2

broken axle, 1; broken truck, 2; broken switch rod, 1; broken
bridge, 2; lazenﬂlng of rails, 1; wash-out, 3; accidental obstruc-
tion, 4; cat » 95 misplaced switch, 8; runaway, 1; running off
siding, 1; malicious obstruction, 1; unexplained, 26;

total, 63. Boiler explosion, 1; eylinder head burst, 1; car burne
n 15 total, 112, Eight eollisions were caused by
switches ; four by trains breaking in two; two by

kes in giving or receiving orders ; one each by bad brakes,
» and by & runaway engine. The worst accident of the
month—at May's Landing—*‘ was cansed, as nearly as can be
Ascertained, by the ignorance of an engine driver, who did not
know how to use the excellent brake with which his train was
A rough classification shows fifty accidents caused

Eﬂdﬂi.“
carelessness or defects in management ; twenty-four by
ect or failure of road or equipment; six by unforeseen or
tal ctions ; five !llrectl;r by the elements; one
Lmund and twenty-six unexplained. Seventy-two
dlrllg}'lt; thirty-one during darkness.

NOTES AND MEMORANDA.

A DIAGRAM of a Sprengel pump is given in the August numbe
of the Beibldietter, which is mnatruct%ld in such a mﬁnunr thl::.t;

make-shift pump can be made wi -
in the lnhnriturg, made with the materials always at hand

HERR A. ScHERTEL has determined the fusing-points of a
number of difficultly-fusible substances by EDI]]pnriEgputhem with
those a.lln{yﬂ of gold and platinum in various proportions, He
gives the fusion-point of basalt as 1166 deg. C.; that of adularia
—frumi the St. Gotthardt—is stated as being between 1400 deg.
and 1420 deg.; and nickel between 1392 deg, and 1420 deg.

THE origin of the intermittent action of geysers forms the
subject of a paper by Herr Otto Lang, reeantﬁr :;T)rEEEHt-Ed to the
Gittingen Society of Sciences. Bunsen’s theory he considers
inadequate, and he Ernpnnea another, which bears a remarkable
likeness to that of Mr, R. Mallet, F.R.S., which has special
reference to the mechanism of the
voleano Stromboli,

AT a recent meeting of the Paris Academy of Sciences a paper
was read on the results obtained by M. Rondaire in his explora-
tion of the Tunisian and Algerian chotts, by M, de Lesseps. M.
Rondaire’s conclusions are entirely favourable to filling the basin
situated between the Gulf of Gabes and the projected line of
railway from Biskra to Tuggert. This would make an interior
En about 400 kilometres in length and 1600 kilometres in circum-

rence,

D, WERNER SieMENs has lately described to the Berlin
Academy a new series of experiments on the electric conductivit
of carbon, and the way it 1s affected by temperature. He ﬁndi
that of gas retort carbon at Odeg. C. 0°0136—mercury = 1—and
the coe cient of increase of conductivity 0°000345 per degree
Celsins, The artificial carbon rods produced by compreseion of
carbon powder also show greater conducting power with
increasing temperature, but the increase is not so great as in
retort carbon.

THE electric conductivity of gas-carbon and its variability
under pressure has been re-examined by MM. Naccari and
Pagliani, and in such a way as to throw some doubt and some
light on the theories advanced respecting the common microphone.
Carbon prisms were inserted in a Wheatstone’s bridge to deter-
mine their resistance. When subjected to great pressures the
resistances of the rods of carbon showed scarcely any change.
Hence it appears that the changes of conductivity which carbon
exhibits in the microphone and in the carbon telephone under
vn.r%rmg pressures are due to mere changes in the external
contac

ON the 1st inst. a message of sixty-nine words was forwarded
lﬁi' the Governor of Victoria, announcing the opening of the

elbourne Exhibition on that day. 7This message was despatched
from Melbourne at 1 p.m., and reached London at 3.43 a.m. on
the same day, or 9 hours 17 min. before the hour of its despatch.
4I!umqg’, however, for the difference of time between the two
cities, it occupied only 23 min. in transit. The route of the
message, according to the Electrician, was over the lines of the
Victorian and South Australian Colonies, the cables of the
Eastern Extension, Australasia, and China Telegraph Company,
the lines of the Indian Government, the cables of the Eastern
Telegraph Company, and the lines of the Egyptian and French
Governments, and the rapidity of its transmission shows the
harmony with which these various administrations work together,
The total distance traversed was 13,398 miles.

ACcORDING to some recent investigations by Professor Righi
on the effects of magnetism on iron and ateei: magnetism pro-
duces in iron and steel (1) an increase of dimension in direction
of the magnetisation. (2) On cessation of the magnetising force
a part of this increase remains, and more or less of it according
to the coercive force. (3) The elongations are proportional to the
square of the current's intensity when this is not very great. (4)
hen, after a strong current through the spiral, a weak current

is sert in the opposite direction, it produces a shortening ; but
even when it is strong enough to demagnetise the bar, the latter
retains a greater length than in the normal state. (5) During
reversal of the polarity of a bar its length becomes momentarily
less, and it oscillates in length. (6) A bar of wire or iron traversed
by a eurrent contracts at the moment of closing the circunit. (7)
On opening the circuit it elongates, but this elongation is less
than the initial contraction, indicating that transverse magnetism
artly remains, (8) In reversal of the transverse polarity the
ar elongates for a moment, and thus oscillates in length. (9)
The contraction produced by the current is greater when the bar
has before been longitudinally magnetised. (10) Some iron bars
show a tendency to spiral magnetisation, i.e., to rotate the mag-
netic axes of their molecules in the direction of the spiral. This,
says Nature, is shown by the contractions caused by a current
Hming through the bars, which are different according to the
irection of the current and that of the previous longitudinal

magnetisation.

THE following note on the length of a single convolution of
wire in a telegraph cable has been contributed to the Electrician,
by F. C., Webb :—*' I cannot find in Clark and Sabine or any
other book a method for finding the length of a single convolu-
tion of a wire in a submarine cable, the diameter of the cable
and wire and *length of lay ' being given. The following may,
therefore, be useful :—If a line be drawn as a helix round a
eylinder, so as to go exactly one turn round, the line will
evidently be the hypothenuse of a right angle triangle, of which
the circumference of the cylinder is the base and the distance
between the two ends of the helix is the perpendicular. If,
therefore, D is the diameter of the eylinder and [ the distance
between the two ends of the helix, the length of the helix will be
expresssed by

the rhythmical action o

L=,/ (31416 D) + P,

In the case of a telegraph cable, the length [ is the length of
cable made by one turn of the machine and is called * the length
of lay." To get the length of the wire in one convolution we
must take fanB in the formula the diameter on the centre line of
the wires. Thus if d is the diameter of one of the wires, and
I the outside diameter of the eable, then we must to get D
subtract d from 1. Thus the complete formula for obtaining
the length of one of the wires in making a complete convolution is

L= ¢/ (31416 (D' —d))e 4 2.

of the American Association of
Science, a paper was read h{ Ir. E. T. Cox, on the oxide of anti-
mon fjep:mita in Sonora, Mexico, about thirty miles from the
Gulf of California. The district is mountainous, the hills being
in short narrow ranges, with table-land lying between, composed
for the most part of broken and highly porous material. The
formation consists mostly of granite and subearboniferous lime.
stone, with porphyry, quartzite, and trachite dykes. Extensive
fissures exist in the rocks, and in these the metal occurs from 4ft,
to 20ft. wide, and, so far as is known at present, to a du!pth of
J0ft.; the oxide of antimony being almost pure and very uniform,.
The area over which these deposits occur is limited, being about
five miles long and half a mile wide, They are being worked
by a Boston company, who possess extensive claims, on some of
which .rmt.imnn{ ore stands up in ridges above the surface, and
can be traced for some hundreds of feet. The oxide contains
on an average about 50 per cent. of pure metal, much of it reach-
ing 77 per cent., The principal impurity is silica, It is believed
that at lower depths than have yet been reached the nature of the
damitu will be found to change gradually to sulphide of
antimony.

Berone the recent meetin

| twn kin

MISCELLANEA.

THE new Queen-square station, Glasgow, is to be lighted b
electricity, by means of Mr. R. E. B. Crompton’s lamps, as
in the Enoch-square station. T'wo engines will be fixed, so that
no accidental stoppage of the light need ever occur.
and

BATTERIES are to be erected at Barbadoes, Demerara,
Jamaica, and armaments are being forwarded for their effectual
equipment, in accordance with the recommendations of the
Select Committee of Inquiry into the defence of the Clolonies,

Fraxcis J. BANCROFT, a junior of sixteen, in the engineers’
depa.rtmenl:,_lalmgt?n Vestry, N., has been awarded a silver
medal for his drawings of timber and iron roof construction,
suspension bridge, road construction, and ornamental iron work.

Two new factories have lately been established in New Zea-
land ; one for making oil from Copra—dried cocoanut—which is
}mpnrgth.l 1_nt.nt I:ﬁ.uqkhandl fﬁnm the fﬂuul:ih iBeai Islands ; I;haiutrher
or sublimin e rich sulphur ore found in uantities at
White Ialnng. a few miles from the Auckland :ﬁ:t.q

THE fatigue experienced by the eyes from reading with artifi-
cial light is—M. Javal says—due more to the want of light than
to the excess. KEven in a room brightly illuminated the pnpils
are much more dilated than by daylight, and this dilation pro-
duces fatigue. The electric light contains a large proportion of
chemical rays, the injurious effect of which on the eyes may be
neutralised by giving a yel'ow tint to the globes.

Mg. P. J. MEsSANT, engineer to the River Tyne Commis-
sioners, who had been called in to advise the Whitby Port and
Harbour Board as to the selection of the best plan for the im-
provement of the port and harbour, has examined the twenty-
seven competing plans, distinguished by numbers, the names of
the authors having been obliterated, and has reported in favour
of that of Mr. Sandeman, of Newcastle-on-Tyne, This was
finally adopted on the Gth inst,

THE Public Works Department, owing to the restriction placed
by Government on expenditure, had, at departure of last mail,
little or no occupation, and it was stated to be the intention of
the Government to employ its officers and labourers in the
Colombo Waterworks as soon as the consulting engineer, Mr.
Bateman, announced that he was ready to commenece work. The
drought in Colombo was very great, and the lake there was fast
drying up, so that the need of the early commencement of those
works was daily becoming more apparent. The preliminary
work, according to the Colonies and India, on the new railway
extension was well in hand,

A RETURN issued from the Treasury Office to the House of
Commons gives some interesting statistics relating to the
Patent-office. The total receipts at the office in 1868 were
£121,311 10s. 10d., the total expenditure £40,251 8s. 10d,, leaving
a balance of £81,060 2s. In 1879 the total receipts were
£179,875 14s. 6d., the total expenditure £40,109 ?n.,?eaving a
balance of £139,766 7s. 6d. The grand total of the receipts for
the twelve years from 1868 to 1879 inclusive amounts to
£1,779,891 16s. 4d., of the expenditure to £304,322 5s. 2d., leav-
leaving thus a total excess of receipts over expenditure of
£1,275,569 11s. 2d.

THeE manufactories of agricultural implements have, says the
American ﬂfﬂﬂufﬂtcﬂm'rr,&gnuh]ed in the United States during
the last ten yemis, In 1850 this industry gave employment to
5361 hands, This year it gives emﬁ‘n ment to 40,680, Ohio
leads off, employing 10,248 Eeuplain this branch of manufacture ;
Illinois follows closely with 8000 ; New York next, with 7237 ;
and then Pennsvlvania, employing a few over 3000. As the
West, with its broad acres, demands plonghs and harrows, mow-
ing machines and barvesters, the men who manufacture them are
moving this way. Twenty yearsago all this class of manufacture
was confined to New York and the New England States. Now
Illincis has more capital invested in it than all the Eastern
States to the Ohio line put together,

IT is generally very well known that the late Professor Rankine
wrote a great many papers, which were published in the transac-
tions of the different learned societies and scientific journals, and
in our own columns he was a frequent contributor of scientific
articles having a practical bearing. A memorial volume, com-
prising a large section of these papers, is now in the press, and
will shortly be published by Messrs. Griffin and Co. e volume
has been compiled and edited by Mr. W. J. Millar, C.E.,
secretary to the Inetitution of Engineers and Shipbuilders in
Scotland, and an introductory memoir has been written by Pro-
fessor P. G. Tait, M.A., which will be accompanied by a portrait
engraved on steel. The collection of the known B{:nttreredl?mpuru
by Rankine will without doubt afford a valuable and interesting
volume for engineers.

THE present consumption of water in New York is at the rate
of 100 million gallons per day ; but as it is felt that, should any
accident hnq en to the Croton Aqueduct, very serious conse-
quences would ensue, it is proposed to build a new conduit one-
half larger, which will be capable of delivering 150,000,000 gallons
per day, whereby the present service and the projected one from
the Bronx and Byram rivers would be increased to a daily supply
of 250,000,000 gallons. T'he cost of the new eonduit is estimated
at 10,000,000 dols., which does not include additional storage
reservoirs. Another scheme is to tap the water of the Housatonie
River, which rises in the Berkshire Hills of Massachusetts, and
by this means a stream could be diverted into the Croton at a
rate of 100,000,000 gallons per day, at a more moderate cost than
the former scheme. Jrom whatever source the new supply is to
be obtained, a new aqueduct will have to be built in either
case.

WriTiNG on the defences of the City of London, the City Press
gays : ‘‘ In 1642, shortly after the breaking out of the Civil War,
the Parliament ordered that trenches and ramparts should be
made on the highways leading to the City, and in different parts
about London and Westminster. These fortifications consisted
of a strong earthen rampart, flanked with bastions and redoubts,
surrounding the whole City and its liberties, including Southwark.
In Tyburn-road in 1643 there were three forts erected—namely,
n red’fmht, with two flanks, near St. Giles’s Pound : a small fort
at the east end of the road, and a large fort, with four half

bulwarke, across the road, opposite to Wardour-street. From
The Perfect Diurnal of this period we gather that many thousands
of men, women, and servants assisted in the works, as also did a

great company of the Common Council and other chief men of
the City; and the train bands with spades, shovels, and
pickaxes ; likewise feltmakers, cappers, shoemakers, and por-
ters, to the number of many thousands, assisted in raising the

defences,”

Bargrers made from pulp are among the latest inventions, and
as described by the Detroit T'ribune, they are likely to become
an important article in commerce. The advantages claimed are
lightness, durability, and cheapness., The body of the barrel is
all made in one piece, from coarse wood pulp. The pressure to
which it is subjected is 400 tons. The Lendn are made of one
piece in the same way, and when put together the barrels are
exceedi nql}' light, strong, and satisfactory every way., There are

ds ; one for fruit, flour, and other dry substances, the
other for oil, lard, and liquids of all kinds, A tlour barrel made
in this way and filled, ean be dropped from a wagon to a pave.
ment without injury. Fruit packed in these receptacles keeps
Iunfﬂr than when put up in the usual way, being dryer and
excluded from the air. The barrels for liquid substances are
made by subjecting the first form o a simple process, and oil can
be kept in them without any leakage. e saving in cost is
about 50 per cent. Steps are being taken for the formation
of a company to manufacture barrels, tubs, &e., by the new

process,
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FOREIGN AGENTS FOR THE SALE OF THE
ENGINEER.

PARIS. —Madame Bovyveavu, Rue de la Banque,

BERLIN.—Asuer and Co., 6, Unter den Linden.

VIENNA.—Messrs. Gerorp and Co., Booksellers,

LEIPSIO.—A. Twiermeven, Bookseller.

NEW YORK.—Tue WiLmer and Rooers News CoMpaxy,
81, Beekman-atreet.

TO OORRESPONDENTS.

*.* In order to avoid trouble and confusion, we find it necessary to
'infmwnmm letters of im;;r ' ﬂaddrumd to the
public, and intended for insertion in this column, must, in all

cases, be accompanied by a large envelope legibly directed by the
mwhimﬁnmwgﬂ hgalhmp,inardcryﬂal
ansnvers received by us may be [ to their destination. No

notice will be taken of communications which do not comply with

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

So' Al letters intended for insertion in THE ENGINEER, o
containing jons, must be nied by the name and
address of writer, not necessarily for publication, but as a

proof of good faith, No notice whatever will be taken of

anonymius communications,

J. W. H.—We fear we do not underatand your question. Please amp'ify o,

H. P. (Dewabury).— We shall be pleased to see your drawings, and to malke
wse of them f suitable.

AN ANNUAL SUBSCRIBER (Southsea).— Frite to the Principal of the College
Jor the information you require,

E. M.—We do not Lnow, but you can easily ascertain by making application
to the assistant-secrelary for the ** form " specified in the advertisement,

A CiviL ENGINERR.— The Rivers Conservancy Bill has not progressed beyond
the stage to which you re¢fer. ** Structures in Concrete” is published by
Messrs. B. and F. N.

W.L-—P bronze would male a good piston ring, but if you refer to
Mr. L. Perkins, 6, Beajord-street, Regent's-square, you can oblain a metal
which will answer your purpose if any metal will,

SonscrRIBER.—(1) You will find what vou wanl in Box's ** Practical Treatise
on Heat,” published by Spon. Irving's little ** Manual of Heat,” published
by Longman and Co., will be of service to you. (2) Wilson's ** Treatise on
Stecin Boilers,” published by Lockivood and Co.

Trerox, C. B. S.—Spretson’s ' Casting and Founding," published by Messvs.
E. nnd P. N. Spon, is, perhapa, the best suited to your requivements The
“Aalder's and Founder's Pocket Guide,” by F, Overman, and published
in Eagland by Messrs. Sawipson Low and Co., will also be of sevvice (o you.

IL 8. = I/ the wood flitches ave care¢fully Atted into the sides of the iron joist
and held there by bolts through the centre of the web, the bolts having plate
wadhe 5 nf several inches in diameter under both head and nut, and care be
baken to see that the ends of the wood flitches rest firmdy on the bed carrying
lﬂh:: cﬂ:ﬂ' then the jolst may be supposed o be increased by the strength of the

i -

REFRIGERATOR.—[a practice the air will be cooled dowen by erpanding,
wchether it does work or not. The more work it does the cooler it wnll
become, becarvise the heat which il contains is trangferred inlo uechameal
energy. There is, Uherefore, a distinet advantage gained by the wse of the
ecpansion cylinder. OF cowurse the air witl pick wp heat as it traverses the
pipes leading Lo the cold air chamber unless they are carefully lagged,

Dusiovs (Grimsthorpe-road, Sheffield).—Your letter of inquiry respecting
the Adewarke main winding engines has been overlooked. The valves of
these engines are controlled, as youw will see by reference to the engravnngs in
The Excaineer of the 26th February last, page 130, by the reversing gear,
ond the link will enable the cut off to be effected at any desived point,
Nearly full steam is required when working with full cages, Lut very often
the engines work with sleam cut off at about haly stroke.

AMATEUR. -Your slide valve ia too long for the throw of the excentric. It has
oo much lap. Tale an eighth aof an inch off at eack end, sel the excentric
back about b degrees temporarily, then talke a diagram, and yow will find
uiuch less bacl pressure and probably a satwfactory card. If so, you
e then fix the exeentrie. I wow project lines on the inside of the steam
chest from the edges of the steam and exhaust ports and mark on the valve
the edges of the echaust port in it, you can with the excenlric temporarily
sel test the lap and the position aof the eccentric unlil you get both right,

Firemax, —Multiply the diameter of the eylinder in inches by the same
mwmber, Take three-fourths of the reswlt., Multiply this by the pressure
it the cylinder, by the number of rvevolutions per minule made by the
engine, arad by twice the length of stroke in feet ; divide the product by
49,000, the reswil is the actuwal horse-power. If you have a table of areas
ani ﬁm%ﬂmu of circles, you can find the area of the piston at once,
Thua, let the diameter be Bin. and the atroke 171 |, and the revolutions 100 per
minute, and the effective pressure 50 b, per square inch; the area of an Sin.
piston is 50 square inches, and 50 inches multiplied by 50 1, gives 2500 1b.,
and this multiplied by 100 revolutions gives 250,000, and thizs multiplied
by 2, or twice the stroke, givea 500,000, and this divided by 33,000, gives a
Little over 15 as the horse-power.

A. E (Bradbourne).—(1) Such a case as that given in your question does
nat often oceur in practice, and when it does il ia only answered by (rigono-
wielrical methods, as the angle subtended by the two straight portions afthe
line muat be found, If you cannot find the radius by other methods, you
can do it by selting off a normal or line at a right angle from the ends of
the straight ions of the line, and finding where these intersect. The
distance qrtl:il point from the ends of straight portions of the line will be
the radius of the curve reqpuwed, Yow may sel off these normals esther by
means of a level or optical aquare and a few stafts. Having oblained
the radius of the curve, you may sel oul the curve without trigonometry by
nienns of the method of qffsets, which youw may ensily learn from Baker's

“ Rudimentary Treatise on Mensurvation,” Weale's Series, which you may
oblain from any bookseller, or by other simple offset or polygonal niethods
described by Lowis D'A. Jackson in hiz " Aid to Survey Proctice,”
which is published by Lockiwood awd Co. (2) The same sort of gauge nay
be wsed for the 3ft. pipe as for the Gin , but it must be much larger

TROLLEY WHEELS.
(To the Bditor of The Engineer.)

8im,—I will feel much obli if any of your readers will favour me
with the name and address of any good maker of light trolley wheels,
St. Juhn's, 8 E., October 0th, C. E.

BULLEN'S HIGH-PRESSURE BALL-COCK.
(To the Bditor of The Bngineer.)
Sim,—1 shall be obliged if you will allow me to ask the name of the
mt manufacturers of Bullen’s high-pressure ball-cock, illustrated in
HE .

NOINEER 5th October, 1875, W. J. N.
Paisley.

MELTING SCRAP.
(To the Editor of The Engineer.)

Bir,—Will some reader of Tug Enxcinger inform me how [ can make
small wronght iron serap, mixed with hematite pig iron in the propor-
tion of two-thirds scrap and one-third pig, sufficlently fluid to run a good

casting half an inch thick ? A. B C
POROUS CASTINGS.
(T the Editor of The Enguineer.)
Sir,—Having mxperienced a great difficulty for some time past in the

castings made at our shops being spongy and full of holes, we are at
@ loss to discover the canse. The irons we use are as follows : - Lonsdale,
hematite ; Coltness, Scotch: and Tipton Green, Staffordshire. Wo
ascribe it, though perhaps wrongly, to the great quantity of sulphur in
the coke, although we buy it as best Durham. Would somo fellow-reader
oblige with an answer as soon as possible, and state the effect of sulphur
on cast fron? The holes above mentioned contain no dirt, and in the
ease of a cylinder east in dry sand, the interior of the flaw was of a bright
blue colour. Please say would this indicate the nee of sulphur, or
what? The test attention is paid to the venting of the moulds,
Stafford, ber 0th. W. W.

SBUBSCRIPTIONS.
order, from any newsagent in town or counlry
al the various railway stal ; or it can, 1f preferred, be supplied direct
from the office, mhm *J.'::inpr u;ml {pmd:.: advanee) .-Eu ot
Half- double number). . = "
Iﬁ!’lﬁ."hﬂﬂdi«np two double numbers), . £1 9s. 0d,
If eredit oceur, an extra charge of two shillings and sizpence per annum will
be made. Tur ExorNeen registered for tranamisvion abroad.

Cloth Cases for binding Tae Exarseer Polume, price 2s. 6d. each.

The Volumes of Tux ExciNeERr can be had, 184, each ;—
Vols. 8, 5, 10, 14, 21, 24, 25, 20, 58, 89, 40, 41, 42, 48, and 49.

Tue ExoiNeen can be had,

A complete set of Tue Exoineen can be made up, comprising 49 volumes,
price 40 guineas.

Foreign Subseriptions for Thin Paper Copiex will, until further notice
be received at the rates given below : —Foreign subscribers paying l'r;
advance al the published rales twill receive Tne ENGINEER weekly and

t-rree. Subseriptions sent by Post-office order must be accompanied by
etter of advice to the Publisher. Thick Paper Copies may be had, of
preferred, at increased rates,

Rewitlance by Post-office Order. — Australla, Belgium, Brazil, British
Columbia, British Guiana, Eannﬂtaﬂape of Good Hope, Denmark, Egypt,
France (Paris only), Germany, Gibraltar, Italy, Jupan, Malta, Natal,
Netherlands, New Brunswick, Newfoundland, New Bouth Wales,
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey,
United States, West Coast of Africa, West Indies, China vid Euul:immpt.un,
Gyg:a. £1 16s. India, £2 0s, 6d.

ittance by Bll in London. — Austria, Buenos Ayres, Ceylon, France,

and A.lgarh, Greece, Iomian Islands, Norway, Panama, Peru, Russia.
g ,Mw&dan, £1 16s Chili, Borneo, and Java, £2 5s. Bingapore
0s, Gd.

ADVERTISEMENTS.

** The charge for Advertisements of four lines and under is three shillings;
for every two lines afterwards one shilling and sizpence ; odd lines ore
charged one shilling. The line averages seven words. When an adver-
tizement measures an inch or more the charge i3 ten shillings per ineh, Al
single advertisements from the country mus! be accompanied by stamps in
payment, Alternote advertisements will be inserted with all practical
regularity, butl regularity cannot be guaranteed in dny such case. Al
except weekly advertisements are taken subject to this eondition.

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE
SIX o'cLocK ON TuURspAY EVENING IN EACH WEEK.

So® Letters reloling to Advertisements and the Publishing Department of the
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all
other letlers to be addressed to the Editor of Tue Exnineer, 163, Strand.

DEATH.

On the 8th Oct., suddenly, at Tufnel Villa, 47, Tufool Park-road
Holloway, and of Glasgow, Wirriam Twaoms Heworv, C.E., aged 47
Friends please accept this intimation.
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THE PURIFICATION OF LONDON FOGS.

DuriNG the winter months of 1879-80 fozs killed a
large number of persons in the metropolis and its environs.
They assumed proportions almost unheard of before.
They lasted longer, were more dense, and more deleterious
than any London fogs within, perhaps, the memory of
man, and we are not surprised to find that a great many
persons look forward with no small dread to the winter
now close upon us. November used to be notorious for
its fogs ; but of late years they are even more plentiful in
Jauuarge&nd February. Nothing, one would imagine,
could urged in favour of a London fog; but one
gentleman has stated recently in the pages of a daily paper
that without excusing them they may nevertheless act
as disinfectants. We hold in common with most people
that they are an unmitigated evil, in defence of which not
one word can be urged. Now, as it seems not improbable
that fogs will prevail this winter as they did last winter,
people %egin to think that * something should be done,”
and this something, so far, consists in stating that London
fogs are due to London smoke—are in fact frequently
made up of smoke, and nothing else—and that if we
could get rid of smoke we ahuulg probably be rid of fogs
at the same time. = Dr. Alfred Carpenter has urged that
a tax should be puton all grates which do not consume
their own smoke, and that a non-illuminating gas should
be supplied for heating purposes at a cost of 23, to 24, 6d.
per 1000ft, In this way he thinks that the nuisance
could be abated. We fancy that Dr. Carpenter has
written without taking time to think, for it is certain
that his letter contains some fallacious reasoning based
on a want of knowledge of the facts. The subject is of
sufficient importance to claim some expression of opinion
from us.

In dealing with the questions involved, it is above all
things necessary that we should keep the facts constantly
in mind. Sentiment will creep into all dealings with
what are known as nuisances, if people are not very
careful to keep it out ; and in the statement that London
fog is London smoke, we cannot help thinking that
sentiment plays a part. In the first place the fogs of the
earlier portion of the present year were not confined to
London. They formed belts which reached from Paris
in the south, to Liverpool in the north. The whole
English Channel was shrouded in them, River traffic
was stopped repeatedly by them in Liverpool. Butit is
none the less true that what in the country was a clear
and comparatively harmless white fog, was in London
a dirty and noisome fog. The vesicles of water become,
it is supposed, coated with carbon and hydrocarbons,
which prevent them from breakinﬁlp, and so give per-
manence to the fog. It must also be conceded that there
are specific London fogs when there are no fogs elsewhere.
Tothese last we may confine our attention,and endeavourto
find out whether smokeless grates could or could not pre-
vent them. “Smoke” is a compound of atmospheric
air, sulphurous acid gas, carbonic acid gas, carbonic oxide,
and several other gases which we need not stop to name.
It likewise contains small quantities of tar and ammonia.
It holds particles of earbon in suspension, and these give
it its durE colour. The quantity of earbon thusgmre:-tent
iz, however, astonishingly amali.' The late Mr, (", Wye
Williams was the first, we believe, to point out this fact.
We make no apology for quoting the following passage
from his “ Treatise on the Combustion of Coal and the
Prevention of Smoke :"—* The weight of carbon in a
cubic foot of black smoke is not equal to that of a single
grain. Of the extraordinary light-absorbing property
and colouring effect produced by the inappreciable
myriads of atoms of this finely divided carbon forming
part of the cloud, some idea may be formed by artificially
mixing some of it, when in the deposited form of soot,
with water. For this Rurpnse collect it on a metallic

late held over a candle or jet, and touching the
ame. Let a single grain weight nf] this soot be gradually
and intimately mixed on a palette, as a painter would
with a palette-knife — first with a few drops of gum
water, enlarging the quantity till it becomes a spoonful.
On this mixture being poured into a glass globe contain-

in&la. gallon of water, the whole mass, on being stirred,
will become opaque, and of the colour of ink. Whatever,
then, may be the quantity or number of its atomshwa
see from the cloud of incombustible matter with which
this carbon is so intimately associated as smoke, that even
attempting its separation and collection independently of
itscombustion bordersonabsurdity.” The meaningto be ex-
tracted from this e and the lesson we desiretoconvey
is that the quantity of carbon in smoke is so exceedingly
small that 1t is next to impossible to prevent its evolu-
tion from any grate in which coal is burned, no matter
how perfect as a smoke consumer that grate may be.
In other words, an engine furnace burning coal under
conditions which render its combustion nominally
smokeless, yet gives off enough unconsumed carbon to
discolour an enormous volume of air. DBut even if it
were possible to totally prevent the evolution of earbon
in a finely divided state, we should have advanced but
a short way on the path to be trodden. The ecarbon
renders, it is true, a fog dirty and dark, but it is not the
carbon which is the principal cause of the sore throats
bronchitis, and “colds in the head,” which are beyond

aestion brought on by the persistent inhalation of

ondon fog. These are more than probably due to the

resence in the fog of sulphurous acid gas, and car-
Eunie acid, and carbonic oxide, the two last fruitful
causes of violent headache. No matter how perfect the
combustion of the coal might be, these gases would be as
plentiful as ever. To illustrate this truth, we may cite
the Metropolitan Railway. The engines on it burn
Welsh smokeless coal, and the conditions of combustion
are made as perfect as science can make them ; but the
tunnels are filled with an atmosphere charged with car-
bonie acid, carbonic oxide, and sulphurous acid, The
utmost that counld be attained by smoke-preventing grates
would be the prevention of the discharge of carbon in
powder. IFor the rest, the conditions would remain the
same ; the fogs would be cleaner, and that is all.

Beyond question this would be a great advantage
gained —but is it practicable to gain it! We fear not by
any form of grate or other contrivance for ensuring the
total combustion of coal. In domestic fire-places the tem-
peratureis never very intense ; the supply of air for combus-
tion is ample ; and the smoke is evolved only because the
temperature 1s not high enough to cause the ignition and
combustion of the gas and suspended carbon. It is not
practicable in any open fire to get a sufficiently high tem-
perature to secure the required end. If a partially closed
grate were employed the effect would be disagreeable in a
room, and the grate would have to be continually re-
plenished, for only a small quantity of fuel would be burn-
ingat once. In the ordinary open grate we have a compara-
tively considerable mass of coal ignited at the same time.
The effect if the whole were burning at a high temperature
would be intolerable. Therefore Tligh temperature and
small quantities of fuel on fire must go together, and as
the fuel will burn with great speed, constant replenish-
ing of the grate, as we ﬁuve sa.d, would be necessary.
The performance of this by manual labour is out of the
question ; nor 1s it easy to see how an automatic grate
could be contrived which would not with its bunker
occupy too much space. These objections may also be
urged against all manner of stoves, 'T'hese are constantly

ut forward as the cure for all ills in heating houses ;
ut coal-burning stoves make just uns much smoke as an
open grate, only it i1s not seen till it escapes at the
cﬁimney-tup. When stoves do not give off smoke it is
because they burn wood, as is the case abroad ; or anthra-
cite as in the United States, or coke or Welsh coal. The
universal adoption of stoves to-morrow would not purify
the air of London. The end can only, we hold, be
accomplished in a different way or ways. The first, and by
far the most troublesome, would consist in establishing
a gas producer in the basement, and leading the gas from
this in iron pipes to each room; the gas would then be
burned in suitable open grates or hearths. The
furnace wouald require replenishing but once every twelve
hours. A great deal may be urged in favour of this
scheme, but we believe it to be totally impracticable ;
in the first place, because a certain amount of danger of
explosion attends the use of gas furnaces ; and secondly,
becanse the gas producer must work constantly, and as
fires are not—with a few exceptions—kept up all night,
the system is inapplicable to the demands of modern life.
The next, and far more hopeful scheme, would leave us
our open fires and vur coal just as they are. It consists
in depriving the smoke of its suspended carbon. To
a large extent this is done for us already by our
chimneys. The sweep every year takes away enough soot
to render London fogs—were it found in them—ten times
worse than they are. There is every reason to believe
that the partial or total cleaning of household smoke is
not at all beyond the reach of the inventor who will
approach the subject with an intelligent perception of
facts. Why is it that much of the soot is now deposited
in our chimneys? ‘T'he answer is that the particles come
in contact with the sides, lose their velocity, and fall, or
adhere to the bricks, It is well known that wherever an
eddy can be formed in a chimney there will soot be depo-
sited in quantity. Soot is delivered from the top of a
chimney solely becuuse the particles are very small, so
small that their superficies is enormous as compared with
their solidity. Consequently tkey are when set afloat
in a current of air easily borne up and carried to the top
of the chimney. Once there the current is gone, and
they fall by their own gravity as a shower of * blacks.”
Now, if the velocity is once taken out of them and they
are not permitted to be caught up by a current again, we
are done with them as far as smoke is concerned. To
get rid of them we must do just what is done in getting
moisture out of steam—permit the current to strike a
series of flat surfaces from which it is deflected, These
surfaces, so to speak, “knock” the water out of the
steam. The principle has been very elegantly employed
in a gas purifier which we illustrated in our not
long since. The object in view is to get rid of carbon in
suspension in the gas. To do this the gas is passed
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through a large number of holes and strikes against a
plate in front; the carbon is deposited, the gas goes on
its way purified, This is the prmmpla which must be
adopted if we would have smoke from house fires cleared
of 1ts carbon. How it is to be effected we must
leave it to inventors to decide. That the scheme can be
applied we have little doubt, and that it would
do much to purify the air of the metropolis we are
equally certain, but that trouble and expense would be
incurred must not be denied. Its great claim to popular
support would consist in the fact that its adoption would
interfere with no popular prejudice in favour of open
fires and their existing management,.

THE PHENOMENA OF EXTPLOSION,

Tug letter from a practical miller which appeared in
our columns last week raised one or two questions of con-
siderable interest, and will not have been written in vain
if it directs renewed attention to the phenomena of explo-
sion. These phenomena make themselves unpleasantly
prominent now and then, as for example in the case of
the explosion at Tottenham-court-road, and more recently
in the Seaham Colliery. Our correspondent once again
told the wonderful story of the disaster at Minnea-
polis, when three huge flour mills were destroyed almost
m a moment, and other property was extensively
damaged. In the present day explosions may be said to
play a large part in the world’s business and plea-
sure. (lasengines depend on explosions for their action.
Whenever a shaft has to be sunk, a quarry opened, or a
tunnel driven, recourse 1s had to gunpowder or dynamite.
We need say nothing of great guns. As for small arms,
the sportsman is absolutely dependent on the explosive
power of gunpowder for the killing of game. At every
turn we find explosions either purposely induced by
elaborate contrivances ; or intruding themselves on our
notice unsolicited, and, indeed, after every precaution
has apparently been taken to avoid their recurrence.
It cannot be said that the phenomena of explosion
are unfamiliar ; and considering all the circumstances, it
is not a little strange that hardly any sufficient thought
has been given to the phenomena by scientific men, and
that we may seek in vain for trustworthy and complete
theory of the action of explosives. We have no intention
of attempting to supply what is wanting. We write
now in the hope that those who have the time and the
means, and the requisite skill, will devote their attention
to the subject, investigate the phenomena of explosion,
and give us some definite information, which can hardly
fail to prove useful. To this end we propose here to
place before our readers certain considerations which lead
up to queries, which may or may not admit of being
answered.

When a mixture of hydrogen and oxygen is ignited, an
explosion takes place, and water results. Two atoms of
hydrogen H— O —H combine to form water. Two
volumes of hydrogen combine with one volume of oxygen
to form two volumes of aqueous vapour. If more than
the right pquurtinn of either gas be present, an explosion
will nevertheless take place, but there will be left just as
much of either gas as was present in excess. Thus if 100
measures of hydrogen were mixed with 80 measures of
oxygen, there wmﬂd, after explosion, be 30 measures of
oxygen left, c}uita pure—as far at least as hydrogen is
concerned. If we ask what takes place during explosion,
we can obtain no answer, save that there is, first, a great
dilation of the gas attended with the evolution of light and
heat, subsequently a reduction of ﬂrﬂaaure, and, lastly, a
very great reduction of pressure,as thesteam formed in the
first 1nstance is condensed, It would aﬁpear from what
we have said that it is impossible to make hydrogen and
oxygen combine to form water without an explosion. This
idea is supported by the fact that the well-known singing
noise made when hydrogen burns in air is attributed to
the rapid succession of a multitude of minute explosions.
On the other hand, however, there is some reason to
believe that the mixture can be made to flame quietly
without any approach to an explosion, as, for example,
in & Bunsen burner, or, indeed, in any ordinary gas jet;
and it should be borne in mind that in the laboratory
the combination of the two gases 1s generally effected by
the electric spark. When gun-cotton is inflamed a some-
what complex chemical reaction takes place, akin in
some respects to that occurring when gunpowder is
burned. But gun-cotton presents a peuufiant.y of very
great importance, namely, that if ignited in one way it
will burn rapidly away without exploding, whereas if it
be ignited in another way it explodes with great violence.
Dynamite behaves in much the same manner, and can at
will be made either to explode or to burn quietly. The
importance of these facts will be seen when we ask is it
not possible that many other things besides dynamite
and gun-cotton may or not be ex;ilnawﬁ according to the
way 1n which they are ignited? I'ine flour dust or stive
can, there is every reason to believe, be burned quietly
or made to explode with great violence according to ecir-
cumstances ; and it is not impossible that the same state-
ment may be quite true of mixtures of air and coal gas

in mices or gas mains.

As to the conditions determining explosion or not in
gun-cotton, to which for the moment we may confine our
attention, they are well known. A cake of wet gun-
cotton can hardly be induced even to burn; but if a
percussion cap be caused to detonate in the cake, the
whole will explode with just as much violence as though
the cotton were dry., DBefore we can attempt to arrive
at an explanation of the cause of this somewhat puzzling
phenomenon, it is necessary to know why gun-cotton
explodes at all. We have already referred to explosions
of mixtures of hydrogen and oxygen, and we have done
this advisedly, because such explosions are typical,
With certain comparatively unimportant exceptions, all
explosions are caused by the combination of oxygen with
something else. In gunpowder we have the n::]yfn of the
nitrate of potash uniting with the charcoaland su I\}) ur. The
formula of gun-cotton isprobablyC,, H,, O;,NO, ; what
precisely takes place during explosion is not certainly

il ——

known, but we have at all events hydrogen and carbon
ready to form a new combination with the oxygen. The
basis of gunpowder, gun-cotton, and dynamite— nitro-
glycerine—is nitric acid, NO, H,, and nitric acid gives
explosive vitality to its qumpmmcia solely by wvirtue of
the ease with which it gives up oxygen; in fact nitric
acid is, broadly stated, a very unstable compound of
oxygen and nitrogen. It is the most easily decomposed
of 151 the acids, and cannot be kept pure in the sun’s
rays, the actinic rays causing it to give off oxygen. It
is accordingly one of the most powerful oxidising agents
known. Powdered charcoal will burst into flame if a
little strong nitric acid be dropped on it, and many ex-
periments are well known to every student of chemistry
proving the same thing. When nitric acid is employed
to produce an explosive, it appears that nitric peroxide
NO, is substituted for an equivalent of hydrogen, and
NO, is an excessively unstable compound, giving up 1ts
oxygen on the smallest provocation. We have stated that
there are certain comparatively unimportant exceptions to
the rule that oxygen is always present in explosions. As
one exception we may refer to chlorine, which 1s competent
to play much the same part as oxygen, and which enters
into the composition of some of the most unstable
chemical compounds known. We may put these on one
side, however, and turn now to what are known as
fulminates, One of these is fulminating mercury
2(HgO), Cy,0,, another is fulminate of silver 2(AgQ),
U;,rj)_,. fu both these we have again nitric ucid
present as the oxidising agent. The first is readily
caused to explode either by heating it or strikin
it. It is, however, a stable compound when compare
with fulminate of silver, which can be exploded by touch-
ing it with any hard substance. We may contrast both
with another detonating material, namely, fulminating
powder, composed of three parts of nitre, two of carbo-
nate of potash, and one of sulphur, intimately mixed and
dried. If this powder be touched with a hot iron it will
burn away slowly; indeed, it is difficult to cause 1t to
burn at all. If a small spoonful be placed on a sheet of
tin over a slow fire, the powder as it heats will gradually
assume a pasty condition, then a lambent blue flame will
begin to burn on its surface, and then the whole explodes
with a report, the tremendous noise of which is out of all
proportion to the quantity of the powder used, and the
explosion is strangely enough practically harmless, and
incapable of displacing even a light sheet of tin. We have
not been able to find a reference to this powder, giving
any information of use, in any work on chemistry. It 1s
mentioned in some books, but that is all. Chloride of
nitrogen and 1odide of nitrnﬁen are violently explosive.
They contain, however, neither oxygen nor carbon, and
their effects seem to be due to the sudden liberation
of a very large quantity of nitrogen from a very small
quantity of the powder. Again, all chlorates—as, for
example, chlorate of potash—part with their oxygen
more readily than nitrogen, and this is one reason why
chlorate of potash is more powerful as an explosive
in%&d ient than nitrate of potash. ‘

ow what we have said suffices, we think, to
prove that combinations exist which can be caused to
assume new relations, and to form new combinations
either quietly or with explosive violence ; and we have
further shown that mere mechanical concussion will
cause explosion without the application of heat in any
shape or form. Again, there 1s one subscance certainly,
namely, the fulminating powder, to which we have just
referred, which can be made to detonate only by some-
what long-continued heating. We have thus certain forms
of matter requiring diverse conditions to bring about
identical results. For EIﬂmE]E wet gun-cotton will not
explode, nomatter howgreatthe heatto which it is exposed.
Heat alone is powerless in this case to bring about the
required result ; but heat and percussion together, that is
to say heat, and what we may call mechanical shock,
will induce an explosion at once. The same statement
holds true of dynamite. Neither percussion nor heat alone
will make it explode, but the combination of the two, as
when a small quantity of fulminate of mercury is fired
in contact with it, has the desired effect. Thus then, as
we have said, explosions result in some cases from the
application of heat alone; in others from the appli-
cation of percussion alone®; and in yet other cases
from the application of both heat and percussion
alone ; and we have also seen that forms of matter
which under ordinary conditions burn slowly or
quickly away, can under other conditions be made
to explode with awful violence. May we not now ask,
are we at all certain that we can identify all the
forms of matter which certainly cannot be made to
explode under the combined influences of heat and per-
cussion!? If we cannot, we may, perhaps, have not far
beyond our reach the key to the cause of such events as
the flour mill explosions at Minneapolis, and those which
oceur, alas too frequently, in our coal mines. If eoal or
flour dust hangs in the air we have oxygen and carbon in
very close proximity. The nitrogen u? the atmosphere
plays only the fnrl; of a diluent ; the oxygen has no
affimity for it. Let a flame be applied, the oxygen and
the coal dust or flour dust may combine quietly and pro-
duce a flame. But it is quite as certain that these com-
binations may produce an explosion, and what is required
to bring about the explosion is apparently percussive
action of some kind. No doubt the Minneapolis explo-
sions followed each other because shocks followed each
other. In the same way it is by no means impossible
that a shot fired in a coal-mine may play nearly tEa same
part with the mixture of air and gas present as the per-
cussion cap does in a cake of wet gun-cotton. en
oxygen and hydrogen are exploded in an eudiometer,
the electric spark supplies the equivalent of the
percussive action necessary to produce that instan-
taneous combustion which causes so much mischief
when it is effected on a large scale. 'We might pursue
this section of our subject and go on heaping up
illustrations of the effect of percussive action on what
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necessary. The lesson to be drawn from what we have
written 1s that it is advisable to carry out some experi-
ments to ascertain the effect of percussion on com
believed to be tolerably staple. = It may, for instauce, be
shown, perhaps, that a mixture of coal gas and air which
cannot be exploded in the ordinary way may be caused to
explode by a detonator. The same experiment may be
tried with an atmosphere charged with coal-dust or
stive. Itis obvious that if explosion can be caused in
the way suggested something very important in the
management of coal mines will have been learned. The
study of this department of molecular physics ought not
to be delayed any longer.

HARBOUR WORKS AT COLOMBO AND MADRAS,

Tae harbour works at Colombo and Madras have for
some years been runningarace towards completion, and for
a long time it had been thought,and confidently predicted,
that the slighter construction given to those at Madras
would lead to failures which would insure the winning the
later commenced works at Colombo. But to all appear-
ances this prediction seems likely to be falsified, and
s0 much dal?ay has arisen at Colombo owing to the un-
settled nature of the ultimate design to be adopted, that
there can now be but little doubt but that the Indian
port will be safely enclosed some time in advance of
Colombo being in a state of preparedness to give entire
shelter to the shipping resorting to it. We have from time
totime noticed therelative Emgrﬂss madeat both places,and
we are now in receipt of the latest information respecting
each work. Mr. F. W. Thorowgood, the superintending
engineer of the Madras harbour works, reports the advance
on the two piers there to have been satisfactory, in spite of
the heavy sea which seriously impeded diving operations
during the month of June. The number of blocks set
in that month in the superstructure of the north Ii:iar had
been 272, which had added 157ft. to its length, the total
completed having reached 3025 lineal feet. 'I_‘]Ja curved
work at the changing sea face had been finished, and
the Titan was being advanced in a straight line to the

roposed pier head, which, as has determined upon by
Rfr. Parkes, the designing engineer, will be at a point
685ft. in advance of the completed work. Mr. Thorow-
good writes :—* The construction of the curved work of
the north pier gave us from the commencement some
anxiety, as it has never been before attemrted under
similar conditions. It is satisfactory to be able to report
its completion without one single mishap, and with a
deviation of only 8in. at its extreme end—637{t. from
the tangent point—from the exact spot where theoreti-
cally it should terminate, notwithstanding the great and
varying settlement of the blocks as the Titan passed over
them.” The rubble base to this pier had not made quite
corresponding progress, owing to the occupation of the
two steamers at the south pier, During June 8558 tons
had been tipped, making the advance in front of the
superstructure about 600ft., of which 450ft. were fully
made up. On the south pier the superstructure had not
progressed at the same rate as at the north pier, owing
to the difficulty in accurately marking out the curve
arising from the swell from the south-east, the site
receiving the full force of the waves and currents. The
rubble base at this pier-head, however, made consider-
able progress, it extending at the date of the report
300ft. in advance of the blockwork, and being fairly
made up for the whole of that distance. Generally, the
progress on each pier during the first six months of the
year had been greater than in any corresponding six
months since the commencement of the work. The
following statement proves this :—January 1st to June
30th, 1877, north pier, 228ft.; January 1st to June 30th,
1878, north pier 420ft., south pier 381ft., total 801ft.;
Junuary 1st to June 30th, 1879, north pier 356ft., south
pier 627ft., total 983ft.; January 1st to June 30th, 1880,
north pier 653ft. south pier 688ft., total 1341ft. The
expenditure on the works as a whole has hitherto been
well within the estimate, though on some sections that
had been exceded. Whilst on the plant and preliminaries
there had been an excess of expenditure of 107,687 rupees,
and on the establishment charges of 57,811 rupees,
being a total excess of 165,668 rupees, there had been
savings on the estimate for the north pier of 32,837 rupees,
on the south pier of 143,302 rupees, on blocks in stock
11,361 rupees, and on contingencies 244,797 rupees, being
a total saving of 431,847 rupees, against the excess item
of only 165,688 rupees. In English money, therefore,
the works, as far as they have advanced, have been com-
Rlatad for £26,617 18s. less than was estimated for them.

Ir. Parkes would consequently appear to be well justi-
fied in his anticipation that his original estimate for the
whole scheme is not likely to be exceeded.

From Colombo we learn that the block setting season
there was expected to shortly commence, and prepara-
tions were being made for the active resumption of work.,
The Titan had been hauled out and anchored down to
the blocks within about 150ft, from the sea end of the
work. The service road had yet to be completed, and on
that being done, the Titan would be advanced to the
setting end. A large number of artificers were e
on these preliminary operations. Owing to the limited
space available in the immediate neiﬁh urhood of the
works, the resident engineer, Mr. Kyle, experienced
great difficulty for want of a convenient site upon which
to store the concrete blocks already prepared, and some
300 or 400 of these would have to be stacked along the
top of the now completed breakwater, The yard can
only contain 900 blocks, and these, with the 300 to be
stacked as before described, will only be sufficient to
build 600ft, of breakwater wall, It will be necessary,
therefore, to press forward the manufacture of further
blocks as the work proceeds seaward. The dredging
operations within the line of the breakwater, as far as it
is already advanced, had been much delayed g{tha non-
completion of the steam dredger Merak. The ladder
buckets had not been received from England, and it was
scarcely expected that they would arrive in time to

are known as unstaple compounds, but it is not, we think, | admit of the dredger being fairly at work before the end
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of October at the earliest. This delay was said to have
arisen from faulty furfncf of the steel mouthpieces of
the buckets, many of which had been rejected. Mr. Kyle
was preparing a plan of the mode of working out and
deepening the harbour, and some of the dredge punts
had been lunallf built and were already launched. Of
these there will be two trains of five, each punt being
capable of carrying 20 tons. A 500-ton steam hopper
barge was expected from England, but it could scarcely
reach Colombo before January or February next, and in
the interim the punts above referred to will earry the
dredged stuff to the foreshore now being reclaimed in
front of the Pettah, or native town. A small tug is now
being built by Messrs. Gireen and Co., of Blackwall, for
their towage,

We understand that Sir John Coode has sent in to
the Government his final proposals for the ultimate
design of these Colombo harbour works, but the nature
of them has not yet been made public. The Ceylon
Government is particularly reticent on all such matters.
As will have been seen, fufl details are periodically pub-
lished by the Madras Government, but that of Ceylon
withholds all such information, and we are indebted for
the above particulars given as to the Colombo works to
the Ceylon Observer. Were it not for periodical notices
—necessarily only of a general character—in that jour-
nal, the engineering profession at home, and, indeed,
the colonists themselves, would be ignorant of what was
being accomplished, and even from these last, all informa-
tion as to expenditure seems to be strictly withheld.
This 1s a perfectly useless course, and one which gives
rise to much unfavourable comment,.

THE PERFORMANCE OF LOCOMOTIVE ENGINES.

* Tar sums expended on the haulage of trains constitute
an 1mportant portion of the expenses incurred by a
rallway company, but they by no means represent the
whole of its expenses. They are, however, sufficiently
great to make economy in tﬂe working of locomotive
engines a matter of no small interest. Indeed, it is not
too much to say that while a railway must be very badly
off if it cannot pay some dividend if the locomotive
expenses are kept down, it must be very wealthy
mdeed if it can pay dividends and maintain a lavish
outlay on its engines, A great deal of the success of
some of our great lines is beyond question due to the
skill and caution of their locomotive superintendents.
But a wide diversity of opinion seems to exist as to
what is and what is not cheap coaching and goods traffic.
This diversity is not to be found so much among our
own engineers, as between the engineers of different
countries, and what is called cheap in one country may
be regarded as dear in another. All things considered
it seems that British locomotives are the most economical
in the world, though it is not easy to prove this posi-
tively, because different conditions prevail in different
countries. For example, there is every reason to think
that Austrian locomotives are very economical ; but they
burn to a large extent lignite, which is far inferior to
coal as a fuel. Concerning American locomotives, it is
not easy to get at figures, for American railway accounts
are not kept with the same minute accuracy as English
railway accounts. Judging from the statements made
on this subject, however, the American locomotive is not
nearly so economical as the British engine. We shall
give some figures in a moment to support this statement.
It will not be out of place if we te-Fl such of our readers
as are not familiar with the working of railways that
what are known as locomotive expenses are made up
under the heads of Fuel, Oil, Tallow, Waste, Wages,
Material for Repairs, Labour for Repairs, and Proportion
of General C‘Earges. For different railways these
expenses vary very much. Thus, for instance, the
London, Brighton, and South Coast Company payin
about 20s. a ton for coal will have a larger outlay for fue
gr mile, other things being equal, than, let us say, the
areat Western Company paying less than one-third of
the sum named per ton. We have lying before us a set
of old reports—charge sheets—for locomotives working
the Liverpool and Manchester Railway, and some of the
figures are so suggestive and interesting that we repro-
duce them here. These accounts begin in March, 1840,
and we find that the average consumption of coke per
mile per passenger engine was 335 lb., the average load
being about six coaches, the trips were thirty miles
each. The goods engine burned 455 1b. of coke per mile,
the heaviest load being twenty-two trucks hauled by the
Mammoth with a consumption of 525 1b. per mile, and the
lightest being twelve trucks hauled by the Milo with
a consumption of 443 1b. of coke per mile. In August,
1840, we find that premiums at the rate of 74d. and 5d.
were given to the drivers and firemen respectively of the
goods trains, but none to other drivers. The result
seems to have been an immediate reduction in the con-
sumption of fuel to 336 1b, of coke per mile, the loads
being heavier than in March ; the passenger engines
burning 27°1 1b, per mile. A little further on the pre-
mium was raised to 10d. for drivers and 7d. for firemen,
but without doing good, the consumption being 355 Ib.
per mile, so the following week it was brought down to
6d. and 4d., the consumption being 343 Ib, In September
the premiums were done away with, and the consumption
rose to 39°9 b, per mile, the loads remaining about the
same. In the week beginning the 6th of November,
1840, a premium of 2d. and 14d. was given to the
drivers and firemen of the coaching engines, with the
immediatesresult of cutting down the consumption from
27°9 1b. to 25°9 Ib. per mile. The week following it fell
to 237 1b., but it rose again slightly. We cannot extend
our figures on this subject, and it must suflice to say
that in March, 1841, all drivers and firemen had premiums
_TETngfmm:id.mB d.,and the coachingengines were burn-
:lllf ut 233 while the goods engines were burning 32°3 1b.,
the loads being heavier than in the March preceding,
and before the expiration of the year they had got down
to less than 20 1b. per mile for passenger and 28 Ib. per
mile for goods traffic. As regards total expenses,
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we find them for the six months ending June, 24th,
1842, amounting, for thirty-five engines — passenger
and goods—to 8°19d. per mile, including charges under
all the heads we have given above. Coke cost 2'24356d.;
oil, 0'42428d.; tallow, 0'06584d.; waste, 0°01286d.; wages,
1'43708d.; materials for repairs, 0:32583d.; wages for
repairs, 0°39085d.; proportion of general charges, 328562d.
per mile ; the outlay on new engines building, being
charged as locomotive expenses, raised the total cost per
mile run to 19°07d., but the latter item we may neglect.
As we examine these reports, we find that the cost
gradually decreased, while the work done augmented ;
and so In 1845 the average cost was but 6°124d. per
mile run. The saving was principally in general charges,
which fell to 1'733d. The tntalp cost per mile run was
12°07d. As to the mileage of the engines, the greatest
for the six months was made by the passenger engine
Pluto—12,337. Among the goods engine the best per-
formance was that of the Petrel—9915 miles. A total of
forty engines, of which seven were employed in shunting,
ran 282,146 miles, or an average of 7053 miles each in the
six months, Two engines, however, ran only a few
hundred miles, and may be excluded, leaving the average
about 7400 miles, or nearly 15,000 miles per annum
—a  very respectable performance indeed, when it
1s considered that engines in 1845 were not nearly
so well built as they are now, and that the roads
traversed were much worse than modern perma-
nent way. Indeed the expenses, as a whole, compare
very favourably with modern locomotive charges, the
%r@at advance of the present day over the past

eing in the speeds and the weights hauled. The
consumption of fuel per mile 1s nearly the same now
that it was in 1840, but the loads and velocities are
very much greater. The superior economy of the
modern locomotive is to be sought more in a small
expenditure for repairs, perhaps, than in anything else ;
but it is evident that the heavy trains of the present day
could not be hauled with from 25 1b. to 35 lb. of coal
per mile if the engine itself were not better than its
predecessor.. The modern locomotive is more economical
in this way than 1ts ancestors, because it uses steam of a
higher pressure more expansively. In 1845 expansion
was hardly used at all, and pressures of about 75 lb,
were then commonly adopted. Again, great improve-
ments have been effected in burning coal and 1n the
evaporative efficiency of the boiler, and it 18 by no
means clear that finality has been reached in any depart-
ment of locomotive construction as yet.

An American contemporary supplied last week some
fizures apparently trustworthy, which enable us to com-
pare the working cost of a modern American locomotive
with that of English engines in 1845. The statement
refers to the Pauhandle Railway, on which are employed
101 engines, and it is claimed that the last monthly sheet
shows the most economical outlay on engines to be found.
We give the figures in the words of the Pittshurgh 1'ele
graph, “ During the month of June the combined dis-
tance traversed by the engines was 263,919 miles. During
the same period, the total mileage of cars of all kinds
was 4,052,586, In order to accomplish this, the large sum
of 47,111'52 dols. was spent for the motive power, which
includes the repairs to engines, fuel, stores, engineers, and
firemen. With all of the%utter causes of expense taken
into consideration, it is shown that the average cost of
running each passenger engine on the road was only
134c. per mile, for freiqg t engines 2c¢. more, for
ballast engines 3c. less. The average cost of running
switching engines was about 9%c. per mile. The above
ficures are estimated on an average mileage of 2613 for
each engine per month. In a recapitulation the report
shows tﬁat the average cost of running each engine on the
road, counting motive power accounts not included in the
above statements, to have been 17'85¢., made up as follows :
—(Cost per mile run for repairs, 528¢c.; cost per mile run
for fuel, 2'92¢.; cost per mile run for stores, ‘35¢.; cost per
mile run for engineers and firemen, 5°55c¢.; cost per mile
run for cleaners, ‘4le.; cost per mile run for all other
motive power accounts, 334c. In the above the cost of
conl is estimated at 82c. per ton, and wood at 2°50 dols. per
cord. Theaverage number of miles run to one ton of coal
was by passenger engines,45°12; by freight engines, 24'85.”

These figures give an average of 31,356 miles per engine
per annum, and 1t would appear that the loads averaged
11°6 cars only. The total mileage of vehicles being very
small compared to that of engines, it would be interesting
to know how the mileage of the latter was reckoned.
The cost of repairs amount to 2°64d. per mile, which com-
pares very unfavourably with the cost of repairing loco-
motives on the Liverpool and Manchester Railway in 1842
when it reached but *71668d. per mile. The cost of fuel 1is
low, 1'46d. per mile, as against 2}d. nearly, on the Liver-
pnui and Manchester Railway, but then the American
engines get coal for bs. 2d. a ton, a price at which coke
was never supplied to a railway to our knowledge. The
passenger engines burned 443 Ib. of coal per mile, while
the goods engines actually contrived to get rid of no
less than 80°4 lb. per mile. From this it agpenrs that
the engines on the Y’anhandle Railway burn about 75 per
cent., more coal per mile than English engines doing
heavier work. There are other points about the figures
we have given which will interest our readers, The
return is, however, incomplete, in that it gives no idea of
the tonnage moved. If we take the very high figure of
20 tons gross per vehicle, we have an average load of but
922 tons. Coal trains in Great Britain generally weigh
350 to 450 tons gross, without the engine, and the pas-
senger trains on most of our main lines will average
over 120 tons. As for our ageada they are, especially for
goods trains, far higher than are ever met with on
American lines. It is certain that if the engines of the
Panhandle line are to be takenas representative, American
locomotive engine builders have little to boast of. The
excellence of tﬁmir engines appears to consist in beating
English engines in the cost of fuel and repairs—in fact
in all those thing: which English engineers like to keep

as small as possible.
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RAILWAY PROJECTS NEXT SESSION.

THERE are some indications that next session of Parliament
will be a busy one in railway matters. Already there are
many rumours of projected railways and of amulgamation.
One of the latter— that suggesting the revival of the project
for the leasing by the Midland and Great Northern Railway
Companies of the docks, canals, and railways of the Man-
chester, Sheflield, and Lincolnshire Company—has been easily
disposed of by the official denial, but numbers of projects are
still spoken of as more or less probable in various parts of the
kingdom. It is said that there will be a struggle between
some of the great companies, and that the extraordinary

rowth of the revenue of the mineral railways is likely to

ring about attempts to enter some of these districts, by com-

anies which, by those ‘‘in possession” will be considered
mtraders, It is as yet too soon to speculate as to the truth
or otherwise of these rumours ; but there are some considera-
tions that may be well urged. Last year Parliamentary con-
tests were generally discountenanced, and were very few,
But despite this fact they were very large. The North-Eastern
Railway char?fed to revenue in the last six months not less
than £11,000 for parliamentary and law charges ; the Midland
charfer.l over £5000; the Great Northern, £800C; and the
London and North-Western, £24,800. These vast sums spent
in 8ix months must be considered in considerable degree waste
of money, so far as the shareholders are concerned ; and the
latter might fairly consider how they shall take steps to

revent the recurrence of such expenditure. Still,
1t must be confessed that generally the cause for the
attempt of one company to enter the *‘district” of another
is to be found in the fact that the occupying company
renders too scant a service. At the present time the
towns, for instance, between the Tees and the Tyne are urging
the Midland Railway Company to extend its system to that
district. Whether or not it is likely to do so, we need not
stop to inquire—it is suflicient to say that if the wants of the
district were met by the company which has of that part a
monopoly there would be no such urging. The wisest course,
and that most likely to keep down the unsatisfactory parlia-
mentary expenditure, would be for the companies to exercise
a wise liberality in meeting the wants alike of the Legislature
and the districts they are supposed to serve, and thus increas-
ing gradually their revenue, preparing for the time when
Parliament will make more stringent traffic regulations, and
securing themselves against the ‘‘invasion” of companies

which are ever and again urged to go forward and *‘‘possess
the land.”

THE NORTH OF ENGLAND'S FUTURE.

THE industrial district extending from the Tyne to the Tees,
which is known by the name, ‘“The North of England,” has
been the subject of a great deal of speculative wonder at
various times, and the ]l:llredictinna as to its future position
have been tinged by the hues of pessimist and optimist
opinion alternately. The rapid development of a district is
necessarily attended with a tendency towards reaction. Like
a lad who has grown in stature too quickly, a rude shock,
which a more advanced district would bear quietly and with-
out apparent harm, causes a serious degree of ruin and alarm
to it. The iron and coal industries in the north have made such
rapid strides within the last decade, that the depression which
hung over them for a lengthened period was felt as a national
calamity. Then, when from the depths of commercial woe,
the district arose upon a suddenly revived trade to the height
of apparent prosperity, the depression was forgotten as the
dream which flies with the morning light. Eighteen months
ago it was declared that nothing but an application of cheap
steel to the uses to which iron had been put would save the
Cleveland district from utter collapse. Twelve months ago,
when orders for pig iron literally poured over from America,
the raw material was in great favour, and attention was
diverted once more from steel to iron. We are glad to observe
that lately the intoxication of reaction has worn away, and
without any spur upon them in the shape of the wolf at the
door the attention of those engaged in the iron trade has been
directed to the future of the district, and efforts are being
made to provide for that future, A faint resemblance of the
growls against the North-Eastern Railway Company which used
to be of everyday occurrence in the haleyon days of '73 is now
observable, There is actually a talk of the advent of the
Midland Railway Company into the domains of the great
monopoly. But while perhaps there are grounds for complaint
against the North-Kastern Railway Company on the score of
high charges, it must be admitted that that company has not
been behind any firm or individual in the district in preparing
for the future greatness of the iron and coal industries. The
magnificent docks recently opened at West Hartlepool prove
that the North-Eastern Railway Company believes in a great
future. Similarly, Messrs. Bolckow, Vaughan, and Co.,
Limited, who might have rested satisfied with their enormons
profits, have been actively working and spending a large
amount of capital upon developing their manufacturing
powers. So great have been their efforts in this direc-
tion, that the Cleveland district may now fairly claim
to rank as a steel-producing district. In every way, either
by improved machinery for the production of manufactured
iron or steel, or by the utilisation of waste until the vilest
refuse has become a marketable commodity, there is an exhi-
bition of a laudable purpose, to make the Cleveland district
what it never before has been—stable. In the coal trade
there is more providence amongst working men, and more
scientific knowledge amongst mine managers, than could have
been deemed possible ten years ago. Taking these things as
indications of the character of the future, it is now more than
probable that, notwithstanding the commercial reverses which
mar come, the ruinous failures of firms which have marked
and disgraced the past few years will not be repeated.
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The War Ships and Navies of the World, Containing a com-
plete and concise description of the construction, motive power,
and armaments of the modern war ships of all the navies of
the world, naval artillery, marine engines, hoilers, torpedoes,
and torpedo boats, By Chief Engineer J. W. Kina, United
States Navy, late Chief of the Bureau of Steam Engineering.
A, Williams and Co., Boston, U.S.A. E. and F. N, Spon,
London. 1880.

In 1877 the world was not a little astonished by the

F‘mblinatiun at Washington of a report by Mr. King on
furopean ships of war and their armament, prepared for

his own Government., This report contained information
to be had nowhere else. Our own naval officers for the
first time obtained information about British ships of
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war which they had before sought in vain, and the infor-
mation was not confined to Bnutgah ships ; 1t was accurate
and complete, in no small sense of the word, for all the
navies of Europe. -

It so happens that naval construction is constantly
assuming new phases ; noval ships are bamiaddad year
by year to the strength of nations, while others become
obsolete and are broken up. Mr. King marches with
the times, and his report has already virtually gone
through ﬂt‘xraa editions. The volume before us 1s to a
large extent yet another edition ; but whereas the first
report contained but 273 pages, the present volume
contains no fewer than 613. We have already fully
reviewed Mr. King’s book, and we have often quoted
from it. It is unnecessary therefore to dwell at any
length on the volume before us. It contains all that Mr.
King has already published and more. A large part of
its contents is pure compilation. This journal, for
instance, is largely drawn upon. We may cite as an
example the celebrated Meppen trials. The drawings
which we gave of the targets have been reproduced by
Mr. King, who duly acknowledges the source from whence
they are derived. _

ot the least interesting feature in the work are the
illustrations, which are very good and accurate, consider-
ing their size. There are no fewer than sixty-six full
page engravings, however, and some of them, as for
example the frontispiece which shows the Duilio at sea,
are very effective. For the rest it will perhaps be enough
to say that the promise contained in the lengthy title,
which we have quoted above is kept ; and that the book
is a species of *“ Inquire within for everything” connected
with ships of war, their engines or their guns. Mr.
King’s chapter on the United States navy 1s so interest-
ing that we may have something more to say on the
subject, He has brought down information concerning
all the navies in the world to a very recent date, and
the book stands at present quite without a rival. The
ublishers have done the author justice, type and paper
ing alike good. If we have any objection to urge
against the volume it is that it is rather too ponderous in
its dimensions,

Resultate aus der Theorie des Bruckenbaus. By R. KoHnrN, Inge-
nieur und ausserordentlicher Lehrer am Konigl. Polytech-
nicum zu Aachen. )

Tuis work, as its title implies, does not bring forward

any new methods for dealing with the stresses in bridges,

but is intended mainly to illustrate by practical examples
he author in this
volume limits himself to girder bridges, proposing in a
future treatise to investigate arched bridges and bridges
The work is, however, by no means

the application of theory to practice.

of combined forms. _
a mere collection of worked out formule, and the prin-
ciples on which the methods of procedure are based are
rationally explained. The worked numerical examples
oceupy rather more than half of the entire work, J
In Evis preface the writer appears to favour analytical

in preference to graphic methods, stating that the former
] orm suitable for

can be more easily presented in a _
immediate application by the “less theoretically trained
engineer,” Scattered through the work, however, numer-
ons graphiec processes will be found, and whenever the
latter afford unquestionable advantages, preference has
been very pmper‘ y given to them. It is possible, indeed,
that the writer assumes a greater familiarity with the

employment of the familiar polygon than is at present

universal in this country. Graphic processes have,
perhaps, the disadvantage that they are less easy to work
after the mind has grown unaccustomed to them ; and
this, perhaps, has told against their more general adoption.

The work begins with an introduction dealing with the
general ideas of the elasticity and resistance of materials,
and defining the nature and limits of the class of problems
under consideration. The exterior forces acting upon
beams sre then discussed in two sections—the first deal-
ing with beams on two supports, the second with con-
tinuous beams. The latter part of the subject 1s more
fully treated than is usual in English works. Interior
stresses, and the determination of the requisite form of
section to resist them, are dealt with in the case of beams
of uniform and of variable section, followed by girders
with parallel booms and single triangulation, and trellis
girders. The stresses in girders with polygonal booms of
general form, on two supports, under various conditions
of loading, are next investigated. In the above subject
matter a large number of formule are introduced which
are subsequently turned to account. .

The general questions having been thus disposed of
thirteen important numerical examples are given, five of
which relate to continuous girders. The travelling load
is treated both as an equivalent uniformly distributed
load and as a system of concentrated loads—Wohler’s
formula being adopted for the safe load. The thirteen
examples are well chosen, and cover a wide field of
bridge construction.

The work is throughout remarkably straightforward
and systematic, and it will be found very easy to follow
and to applr. The plates, though giving the figures at a
rather small scale, are clear and well executed. Itisa
very common complaint against works of this class that
one cannot find what one wants in them, and that, even
if they contain the information required, it is not pre-
sented in a form which renders it readily available in
ractice. This complaint will not be brought against

err Krohn'’s book, and the latter cannot fail to recom-
mend itself to practical men. There is, perhaps, no
English work of similar scope, but the small knowledge of
(German required to enable a technical book to be read is
fortunately becoming more and more common, and the
value of a work of this kind will be little lessened by the
language in which itis given to us.

Tre Council of Ministers at St. Petershurg have assented to
the construction of the Ekaterinburg and Tinmen branch of the
Siberian Railway.

THE IRON. COAL, AND GENERAL TRADES
OF BIRMINGHAM

WOLVERHAMPTON, AND
OTHER DISTRICTS.

(From our own Cerrespondent.)

TrE third quarter of 1880, which has just closed, has been an
improvement upon that which preceded it. The }]Ig' iron makers
have found a little better demand. Stocks at the furnaces had got
down to less serions proportions, and this am.-uugafad roprietors
to blow in furnaces that a quarter ago were idle. Makers of

art-mine and cinder pigs bave done more than the producers of
Eigh-ﬂlﬂ.ﬂﬂ sorts, ‘These last, indeed, have met with little if
any improvement. Large quantities of pigs have been sold made
in {\Inrt.hn.mptnn, South Yorkshire, Derbyshire, &L Hematites
produced in Barrow and other Lancashire towns, in Cu ""'h"’".r]'f“d(i
and in South Wales, have found a market to only a limite
extent, the prices being mostly prohibitive.

Prices of Staffordshire all-mine pigs have, upon the open
Exchange, mostly ruled the same as last quarter, namely, £3 10s.
to £3 12s. Gd., but the actual selling price has been £3 74, Gd. and
less. Hematites have been priced at £3 153, to £4, but have
hardly realised the higher figure. Cinder pigs have been about
£9 to £2 28, 6d. Northampton pigs have sold freely at £2 10s. to
to £2 12s, Gd.; and best Utrlj}'uh ire sorts slightly above that rate.

Medium and common qualities of finished iron have been

nite active demand during the quarter for home and export.
Sheets, required by the galvanisers mainly, and to be used in the
block for roofing purposes in Russia and India, and elsewhere,
have been in chief request. From £7 10s. to £8 for singles has
been the market price, ut numerous sales have been effected at
as low as £7. This branch has assumed additional prominence
by the association lately formed to keep up the prices of the
gauges known as ‘“doubles” and *‘latens.” Hoops and strips
and small rounds have stood next in order of demand. A great
many American inquiries have been about for hoops and strips,
but not & commensurate number of orders. Common bars have
been plentiful at £6 to £6 bs,

«* Marked” iron has been very slack of sale, and two or three
of the leading works have had hardly anything to do, This led
Messrs, Philip Williams and Sons, and Messrs, William Milling-
ton and Co., at the close of July, acting independently of any of
the other ** list ” houses, to reduce their prices 10s. per ton all
round, leaving bars at £7 10s. The little additional business that
resulted was not, however, deemed suflicient to warrant other
houses in pursuing a similar course at that time. Now, however,
this quotation has become general throughout the marked iron
branch of the industry. Tﬁe determination of the other ** list™
houses to drop their prices 10s. per ton—which was come to
during 'Change hours in Birmingham upon Thursaay last week,
and which I announced at the time—has been followed by the
issuing of circulars establishing the drop.

The Earl of Dudley's new prices are as follows :—Ordinary
bars, £8 2s. (d.; single best, £9 10s.; double best, £11 ; and treble
best, £18;: rivet iron, single best, £10 10s.; double, £12; and
treble, £14: angle iron, stri and hoops of the ordinary sizes
are, lowest quality, £8 125, 6d.; single best, £10; double, £11 10s.;
and treble, £13 10s.; T-iron is £ 2s, 6d., £10 10s., £12, and £14
according to quality; for strips of {in., and not thinner than
20 w.g., his lordship’s prices are, lowest quality, £9 12s. 6d.;
ainglﬂ%eat. £11 ; double, £i2 10s.; and treble, £14 10s,; i‘m,_ of
similar w.g., £10 125, 6d., £12, £1310s., and £15 10s., according
to quality. :

l“h]lauru. Barrows and Son's fresh quotations are as here :—Bare
B.B.H., £7 10s.; best, £9; and best best, £10; best chain bars,
£9 : best best chain bars, £10 : and best charcoal bars, £16 ; };]H.tﬂ
bars become from £8 to £9 10s.; and rivet iron, £9 10s.; B.B.H,
plates are £0 10s.; best boiler ditto, £10 10s.; and best best ditto,
£11 10s,; sheets of £20 w.g., £9 10s., 20 to 24 w.g., £11, and 25
to 27 w.g., £12 10s.; strips are £9; hoops, £8 10s.; and rods from
£8 158, to £9 10s,

The alteved prices of Messrs, F. T. Wright and Son, of the
Monmoor Ironworks, Wolverhampton, are:—Monmoor best
boiler plates, £9: Monmoor sheets, £8 10s; Monmoor Crown
bars, £7 bs.; and Monmoor hoops, £7 15s. 'The *'Wright”
qualities are 10s. lower as usual.

The Patent Shaft and Axletree Company, Limited, of Wednes-
bury, inform me that instead of giving open market quotations
at the present time they prefer to quote upon definite specifica-
tions. Moreover, they state that the recent reduction was antici-
pated by them some time back.

Declared prices have now touched the low point which they
reached two years ago, It was in September, 1878, that by a
reduction of £1 Eer ton, bars last became £7 10s,, and they
remained at that bgure for twelve months. Since that date there
has been an advance of £1 10s. per ton. In November, 1879, a
10s. rise was declared, and at the end of the year an additional
€1 was put on. Towards the close of May this e{enr the 20s. was,
however, taken off again, and by the present declaration the other
108, has been sacrificed,

At the quarterly meeting yesterday —Wednesday—in Wolver-
hampton, the above prices ruled the transactions in high-class
tinished iron, and influenced the quotations for all other kinds,
which generally were from 2s. Gd. to bs. down in respect of all
but sheets and gas strip. The combination among the sheet
makers kept medium singles at £7 10s.; doubles at £9; and
latens at £10 10s. High-class singles sold in small lots for prompt
delivery at £8, and some doubles at £9 105, Gas strip was also
utreng%ened by makers' action, a meeting being held in the
afternoon with the object of bringing back certain firms to the
observance of the old rule affecting the sizes which for many years
have been regarded as extras,

Common bars were abundant at from £6 down to £5 15s. and
£5 12s, 6d, ‘“*Severn ” sheets, singles, were yesterday still quoted
at £11; B., £12; B.B., £13; nndi’y.ﬂ.ﬂ., £14 per ton, but with a
tendency towards change in the spirit of the drop announced by
the marked bar firms,

Likewise at yesterday’s meeting the Lilleshall Iron Company,
which has now six furnaces in blast producing, half of them hot
and the other half cold blast iron, announced its quotations at

| £8 Bs. for the former, and £4 5s. for the latter quality. This is

a drop in quotations of Hs. per ton. A similar quotation drop
was announced by the proprietor of the Spring Vale furnaces, who
asked £2 for his common, £2 10s, for his all-mine, and £3 for his
hydrate quality, Most deseriptions of all-mine produced by the
other firms were quoted at from £3 5s, to £37s. 6d. Hematite was
mostly purchasable at £3 10s. This was the quotation of the
Tredegar Company, and buyersregarded the quotation as ** easy.”
Cinder pigs were plentiful at from £2 down to in a few instances
even £1 178 6d. and £1 16s, 3d. Northampton pigs were quoted
£2 3s. Od.; but it was no secret that the commodity might have
been bought for slightly less mony,

Coal was plentiful and was variously quoted, The most
general price was s, Gd. per ton for forge qualities at the pits,
and with about 23 cwt. to the ton in boat loads.

In Birmingham to-day—Thursday—there was an overflowing
attendance and plenty of inquiry ; but only a small aggregate of
actual business. There was a tendency to ease in the sale price
of both raw and rolled iron, but the ease was insufficient to
satisfy consumers. Sheets were to be had for galvanising and
for working up at, in a few cases, from 5s. to 10s, under the
association Rr‘ircea. but galvanisers held off,

Alike in Wolverhampton and Birmingham the market was
strengthened by the expectation of the firmns that there will soon
be a considerable business once more doing on account of the
United States. The purchase recently for that market of the
15,000 tons of steel rails announced in the Sheffield correspond-
ence of THE ENGINEER was not without its beneficial effect ; and
there was one broker on 'Change to-day who spoke of much
heavier quantities of steel and iron being about to he required

by Transatlantic consumers,

orders were mostly upon
account, Some brands were quoted £15 10s, per ton for 24 w.g,
packed in cases, delivered in London, and £17 10s, for 26 w.

In Wolverhampton, which is an important centre of the
bicyele trade, machinery upon what the inventor claims is an
entirely new principle, is being employed in the manufacture of
ateel rlyml for velocipedes. Any sized rim can be made, and with
four times the rapidity possible by the methods mostly in vogue,
The requisite length of grooved steel is first scarfed down at each
end upon an emery wheel, and it is then taken to a bending and
“trueing " machine. This consists of an action table, provided
with five rolls, which is attached to a stationary surface plate of
large dimensions. The strip assumes a circular shape when it has
been passed through the rolls, and the ends having rivetted,
it is again brought under the action of t!'IE rolls tor the circle to
be *““trued” and the joint tested. Under most processes the
““trueing " has tobe done by hand, whereas, except in the rivetting,
the use of the hammer upon the rim is, t'mder the new methgﬂ.
altogether avoided. Machinery is also being adopted in the same
town with much success in the Erm] uction of every deseription of
brass, and brass and wood combined, coal vase furniture. Thus
the casting shop is superseded, great'ly_tu the advantage of that
furniture in particular, which is of an intricate design,

Hardwares tend downwards in price. Cut nails, which during
the ]“3 1 few awaila: have be:legll tgr?duall_v*]d?climiz , Are Tow
declared lower by 10s. per ton. Cut clasp nails from lin, upw
become 95, to 1la. {i«]f per cwt., and cut lath nails, ﬁ’n lna
upwards, 12s. to 13s. Gd. per cwt. The discount on eut tacks and
brads gold by the paper remains as before, (‘fhal.inuJF cables, and
anchors, are sensibly lower that a month ago. Wrought iron
tubes, on the contrary, fairly well maintain, for the present, the
last declared advance, _

At a meeting of the Staffordshire Potteries Board of Arbitra-
tion on Monday, a resolution was passed to the effect that the
Board having f);:l]}f considered the question of workman's prices
with a view to a settlement, and being unable to arrive th
the matter should be referred to the umpire for further decision.

Sir Henry Hunt, (".B., has issued his award fixing the price to
be paid by the Tipton and Oldbury l.ocal Boards for their
respective portions of the gas undertaking of _the Ca ation of
Birminghbam., The price for the Tipton district is fixed at
£33.700, and that for the Oldbury district at £22,750. The price
paid by the West Bromwich district under Sir Henry's award
was £70,750. ;

At a meeting of the Tame and Rea District Drlingo Board
on Tuesday, in Birmingham, it was decided to lease 123 acres of
land at Tyburn as an addition to their present sewage farm fora
period of 99 years, at a rent of £3 an acre for the first seven years,
and £4 an acre for the remainder of the term.

In accordance with the instructions of the Sanitary Authority
of the Tamworth Union, the Sanitary Inspector and Surveyor
and the Medical Officer have made a joint report on the condition
of the river Tame, They state that the river is greatly polluted
by sewage and chemical matter, causing it to be a serions
nuisance to the district, highly dangerous to health, and injurious
to the adjacent land throughout the whole of its course.

NOTES FROM LANCASHIRE.
(From our own Correspondents.)

DuriNG the past week there has again been very little doing in
the iron trade of this district, and the depression would seem to
be felt here more keenly than in the other centres of iron industry,
Of course this district is largely dependent upon the cotton trade,
and this branch of industry has not yet shown sufficient reco
to encourage any very large new devolopment of the means of
production. The consequence is that there is very little local
work coming into the hands of machinists and engineers, although
many of them have been kept tolerably busy with foreign orders,
and for their present consumption the chief users of iron are
generally well covered by the tu]lern.h] large purchases which were
made several months back. T'he bulk of the consumers are, there-
fore, in no immediate want of iron, and even those who have to come
into the market only buy from hand to mouth, the weakness shown
in prices indueing them to hold back until the last moment, with
the view of purchasing what little iron they do want at the lowest
possible figure. But amidst the general depression which l[l)ru“ﬂl
throughout the district there is still a certain feeling of hopeful-
ness with regard to the future ; makers as a rule are very cau
about entering into long forward engagements at present rates,
and amongst speculators the opinion is gaining ground that
Friceu are not likely to recede much further is evidenced by the

act that just now there is a considerable business doing here in
warrants,

The Manchester market on Tuesday was well attended, but
there was a disinclination to do any business pending the result
of the guarterly meetings this week, and I could hear of very few
orders being given out. The firmer tone reported from Middles-
brough had very little effect, as north country iron is for the
present almost completely out of this market on the face of
the much lower price at w{lich other outside brands can be bought.

Lancashire makers of pig iron, although they are still delivering
a good deal of iron on aceount of old contracts, report very few
new orders coming in. For delivery into the Manchester dis-
trict their quotations nominally remain at 47s. Gd. for No. 3
foundry, and 46s, 6d. for No. 4 forge less 2} per cent.; but they
are not firm holders at these figures, and for early delivery they
would no doubt be open to offers at less money.

Of the outside brands coming into this distriet Lincolnshire
and Derbyshire brands continue to be offered at extremely low
figures. Some makers are holding for 48s. less 2§ for No, 3
foundry, and 46s. 6d. for No. 4 forge delivered equal to Man-
chester, but I have heard of offers at as low as 45s, per ton.
Middlesbrough iron is nominally quoted at about 47s. 4d. to
47s, 10d. ger ton for g.m.b.’s delivered equal to Manchester.

In the finished iron trade there is a tendency towards less firm-
ness., The reductions in the Staffordshire list rates, although they
had previously been pretty fully discounted, naturally having a
weakening effect upon the market here. The quoted prices are
not materially altered from last week, but manufacturers who
are finding very little new work coming into their hands are as a
rule open to Loth orders for j:mmpt specification at under current
rates, For bars delivered into the Manchester district the
average quoted prices are about £6 to £6 2s. 6d. per ton.

In the coal trade there is a rather stronger tone so far as house
fire classes of fuel are concerned. For these there is now gene-
rally a tolerably fair demand, and some of the pits have been put
in to full time. In a few cases advanced lists are being sent ont,
but there is not yet any general action amongst coal owners,
most of whom are still working short time, and in many cases
have heavy stocks on hand. The quotations under list
rates made during the summer are, however, generﬂulil
being withdrawn, and there s mnot much disposition to
forward at present rates. Common round coals for iron
making and general manufacturing purposes are still with-
out change, works in this district are not taking any larger
quantities, and as supplies continue abundant, low prices have
still to be taken. KEngine fuel continues muﬁy, the in
productions of slack not as yet having had any material effect
upon prices. The average quotations at the pit mouth are about
as under: Best coal, 8s. to 8s, 6d.; seconds, 6s, 6d. to I:é
common coal, 48, 9d, to bBs, 6d.; burgy, 3s. 9d. to 4s. 3d.;

O s Sigiag b tociiessiity B el has been doing, but the
n shipping a moderately usiness .

rices taken are still very low, steam coal delivered at either

iverpool or Garston being obtainable at Gs. to 6s. Gd. nslal‘ill.
and house coal from 7s. per ton upwards according to quality.
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The demand for hematite pig iron is not sustained, and the
past week or two has shown evidence of weakness not experi-
enced for a considerable period of time; but this is only regarded
as a lull in the demand which, after the quarterly meetings, and
after s0 much attention ceases to be directed to the shipping
orders, will receive new life. I'he orders in hand are still very
considerable, and the works are very actively employed. Out of
eighty-four furnaces sixty-three are in blast, and two or three of
those standing idle are old charcval furnaces which have done
nothing for years. There is a very large delivery of both iron
and steel, and this is likely to continue, as the orders in hand are
ex to furnish employment for a considerable part of the
winter. From all quarters there is a cheerful aspect, and it is
known that with the very active future in store for the steel
trade there must be a gnuc{ market for both Bessemer and ordi-
nary qualities of hematite pig iron. Prices are easier and are
now quoted at (5s. for Bessemer and 60s. for forge iron, but
several sales are noted for Bessemer below this figure. The
iron ore trade is very steadily employed. Shipbuilders and
hn'ilu}l]ed iron w:::;kera H.I‘EE busily employed.

ere are evidences of an extension in the coking industr
in West Cumberland. | i

The stern post of the steamer City of Rome, weighing 34
tons, has arrived at Barrow from the Mersey Iron and Steel
Works, Liverpool. It is said to be the largest forging ever made
for this purpose.

The metal exports from Barrow-in-Furness for the month of
September, according to Browne's Export IList, represent
19,343 tons, being 10,823 tons of pig iron, 6358 tons of steel
rails, &c,, and 2162 tons of scrap. In the list of ports in the
United ]ﬁmgdmn, Barrow stands third in respect to the ton-

nage of metal exports, Middlesbrough being first and Liver-
pool the second.

THE NORTH OF ENGLAND.

(From our own Correspondent.)

WEg are evidently in the period of fluctuations. For several
weeks I have had to recor nlternntely good and bad trade.
Liast week the outlook was gloomy. 'This week it is much
brighter. The inquiry for pig iron has been brisk, and prices
have nunnmkupntly had an upward tendency. Makers are now
holding back in the hope of securing better prices. No. 3 is very
firm at 39s. No. 4 forge at 38s., and the other qualities in pro-
portion. The American demand shows symptoms of again
Irwivmg, and shipments to continental countries continue
EI‘ Er

£ must not be forgotten that the year is now contrasting with
a period of undreamt of prosperity last year, when the district
arose from its ashes on the springing up of the American demand.
I'he fact is that although trade is very quiet now as compared
with the corresponding period of last year, it is very much
brﬁhter than the most sanguine expectations could have believed.

he Nurth-Eastern Company’s traffic returns show an increase
of £13,740 on the corresponding week of last year, and £1825 on
the corresponding week of 1878, "T'he large amount of £8694 is
attributable to minerals. For the fifteen weeks which have now
expired of the carrent half year the total traffic returns have
amounted to £1,880,833, as compared with £1,668,870 in 1879, and
£1,847,774 in 1878,

I'he manufactured iron trade is much improved. Large orders
fnr_lpl_al'.es have been given out owing to the briskness of the ship-
building trade to which I referred last week. Prices are stiffer,
and manufacturers are more sanguine of a good winter's work.
Indeed, plate-makers especially are almost safe from the orders
they have recently received.

Me_usra. Bolekow, Vaughan, and Co., are perfecting their new
machinery, and will very shortly be able to turn out steel rails on
& gigantic scale. The President of the Board of Trade, on his
visit to this district last week, was shown over the splendid works
of this company at Eston.

ngineering trades are well employed with medium class work.
eére 18 no manifestation of great énterprise in the shape of new
undertakings apparent in the district.

THE SHEFFIELD DISTRICT.

(From our own Correspondent.)

I HEAR that next week several of the colliery companies intend
to raise the pric: of coal by 1s. per ton. Coalowners are at
present supplying Silkstone house coal as follows :—Hand-
picked branch, 133s. per ton; best ‘‘hards,” 10s. 6d.; best
rﬁreanadﬁ, Y9s. Td.; second ditto, 7s. 11d ; screened nuts, 6Gs, 8d.
I'he ordinary consumer does not profit by the owners' perplexities.
It is the large consumer—the railway company—who can com-
mand something like his own terms.

There is every probability that the miners will again have
recourse to the demand for the eight hours’ system of working.
At a conference held the other day at Barnsley, from which the
representatives of the press were excluded, the men—or to speak
more correctly, the delegates of the men—went strongly in for
restriction. K r. Macdonald’s panacea for the languor in the coal
trade was that the miners should not work so hard. His
doctrine of idleness was at first scouted by the men, but the
fl:zlugates appear to be veering round to his way of thinking.
Lhe coal trade continues in a very disturbed state, and there are
many disputes still unsettled.

_Mr, Frith, the seccetary of the South Yorkshire Miners’ Asso-
elation, has been authorised to adopt a peculiar course in dealing
with the wages difficulty. He has been instructed to forward a
circular letter to the coalowners of the district, requesting them to
increase the price of coal, so as to admit of an m\vmme in wages
to the miners. It is all very well to increase the price, but will
the public continue to pay a higher price than the article can be
supplied at *

. In the iron trade there is little change to report. The fluctua-
tlons which tak: pliz2 from day to day do not materially
alter current price lists. In one or two quarters there is a good
deal of work doing in heavy orders, but generally these depart-
ments are not so busy as might be expected. In the lighter
branches there is more briskness.

e wire mills are well employed. In addition to the order for
the Indian Government recently referred to, I hear of several
gwd “lines " for wire ropes for collieries and towing purposes,

f late years wire has been abundantly used for towing, and two
firms in Sheffield are now engaged on large contracts for that
Bpeciality.

veral orders for rails, mainly for light weights, have been

laced since my last. The price of rails is maintained, and the

all in the value of hematite and district pig must enable the
maker to have a better profit.

At the Atlas Works there is much briskness in the boiler and
ship-plate departments, Messrs. John Brown and Co. have a
gpecial reputation for ship-plates, which secures them orders
when firms elsewhere are almost idle.

ere is a slight improvement in the general steel trade, both
on home and foreign account. The demand for Bessemer slabs
or America has not revived, but there is a continued improve-
ment in the call for manufactured goods, which is more satisfac-
tory than the exportation of raw material.

Cutlery is generally in good demand, the United States being

y far the most active, but the home markets are also better, in
View of the approach of the festive season, which tells favour-

» not only on the hardware trade generally, but on silver
and electro-plated goods.

The Dronfield Silkstone C'oal Company, Limited, offered their
colliery for sale at Sheffield this we,-el?. i'n order to secure a sale,
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the coal rent was fixed as low as £150 an acre, with the small
minimum rent of £1000 a year. Great part of the coal was pur-
chased by the Dronfield UumPany at £300 an acre, and the reduc-
tion of the price by one-half was with the view of enabling the
purchaser to meet the possible event of continued depression in
the coal trade. The output of the colliery has been 500 tons a day,
and its coke can be consumed almost entirely by Messrs. Wilson,
Cammell, and Co., whose rail mills and steelworks adjoin the
colliery. Still, with every possible inducement, not a bid could
be procured fnr,the[Empert}r. In a few days, Summerly Colliery
—Messrs. James Rhodes and Son—will also be offered for sale.

_ Lunglqr Mill Iron and Steel Works, in the parish of Heanor,
Derbyshire, adjoining the Erewash Valley line of the Midland
Railway, are to be sold, The works are in the centre of the Der-
byshire furnaces and collieries, and are said to be capable of an
output of 10,000 tons of merchant iron and about 750 tons of
ingot steel per annum. The Midland Iron and Steel Works,
lately known as the Cardigan Works, in Saville-street East
Sheflield, are now to be offered by private treaty., I understan
they are to be sold at a sacrifice, owing to the 12th Patriotic
Fuildltr}g Society, to whom they are mortgaged, being compelled
o realise,

NOTES FROM SCOTLAND.

(From our own Correspondent.)

THE tone of the iron market has this week on the whole been
steadier, with a very slight tendency to better prices, Although
the shipments last week were not quite so good, the warrant
market has from various causes been ll’nrmﬂr, prinzipally owing to
the better conditions of trade at home. Three additional fur-
naces have been put in blast, there being now 104 in all blowing,
as compared with eight-five at the same date last year. Rather
less Cleveland iron is being imported, and there is a decrease in
these imports on the year to date of not less than 14,105 tons.
The poorer qualities of Scotch iron are in request for manufac-
turing purposes in preference to the Middlesbrough pigs. There
are now 474,953 tons of pig iron in Messrs. Connal and Co.’s
stores, or 1197 more than in the preceding week, From the
United States the inquiry is flat, and lower rates are asked for
all consignments; but it will pay makers at present to continue
increasing their stocks at the small current expense of produc-
tion, even although the demand should in the meantime not be
very extensive.

In the warrant market on Friday prices fluctuated between
50s. 6d. and 50s. per ton. On Monday the price advanced from
508, 3d, to 50s. T4d., but subsequently went back to the former
figure. The market was steady on Tuesday forenoon, with busi-
ness from 50s. 3d. fourteen days to 50s. Gd. cash, and 50s. &d. one
month. In the afternoon transactions were effected at 50s, Gd.
to 50s. 9d. one month, and 50s. 5d. to 50s, 8d. cash. On Wednes-
dayv market fluctuated between 51s. and 50s, 6d. cash ; there was
a steady market with a good business to-day—Thursday—at
HUs, Gd. fourteen days to 50s. 8d. cash, and 50s, 105d. one month.

The quotations of makers’ iron show an upward tendency.
G.M.B. No. 1 is quoted 1s. higher ; No. 3, 6d.; Gartsherrie, 2s.
higher for No. 1; and the other special brands are from 6d. to
1s. Gd. over the prices of last week, with a few exceptions.

The malleable iron trade continues in a satisfactory state as
far as the demands of home consumers are concerned, but there
is room for improvement in the foreign department of the trade.
Prices of all sorts of malleable iron are practically unaltered.

Last week’s shipments of iron manufactures from the Clyde
included £18,283 worth of muachinery, of which £8350 was
despatched to Madras, £3900 to Calcutta, £3800 to China, and
£1380 to Mauritius ; £34,300 worth of other iron articles, of which
£19,000 went to Calcutta, £3750 to Madras, £1650 to Mauritius,
£1300 to Bombay, £1100 to Rangoon, £1370 to Gothenburg,
£1100 to New Zealand, £2000 the Mediterranean, and £1285 to
Rio de Janeiro; £3000 sewing machines, in certain proportions
to the Mediterranean and Oporto.

The coal trade in the west of Scotland is quiet, with the
demand for household sorts gradually improving. Some of the
larger contracts made are reported at slightly lower prices, but
as a rule the rates are without alteration. 'I'he foreign shipments
are moderate in extent. In the eastern mining counties the trade
appears to be quieter, and a scarcity of shipping is reported at
t&he Fife ports. A good steady trade, nevertheless, seems to be

one.

A meeting of the miners of the Glasgow district was held a few
days ago in the neighbourhood of Rutherglen—Mr, John Steel
presiding—when it was reported that the Wellshot men were
working on a sliding scale, based upon the selling price of coals
per wagon. When coals were 6s. per wagon at the pit head,
the men were paid 3s., and they received Gd. for each 1s. of
advance up to 12s. Their present wuage was 3s. 6d. per day. A
set of rules drawn up by Mr. Daniel Brown, writer, Glasgow,
was adopted, and it was resolved to form the district into a
separate union, the objects of which were said to be the protec-
tion of the miners from intimidation on the part of the employers
and managers ; securing the regulation of wages by arbitration ;
looking after correct weighing on pit heads ; giving compensation
in cases of accident ; il.n(i: assisting in the prosecution or defence
of law cases affecting the men. o

Although the experimental trials of the Czar’s yacht Livadia
have been conducted privately on the Clyde, it has transpired
that they have been most successful, Her three engines have a
horse-power of between 11,000 and 12,000, and they have been
found to propel her at a speed of about 18} statute miles an hour,
which is said to be two knots over the speed guaranteed by the
builders, Messrs. Elder and Co. She has been fitted with Sir
William Thomson’s compasses, and all the apartments lighted
with the electric light.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

TuE output of best coals continnes excessive, and the competi-
tion in pushing business at the various ports is as keen as ever I
have known it. Cases have been instanced to me of late where
prices have been ruled at the very lowest market quotations, and
then, ns an additional temptation, a discount offered of b per
cent., or an equivalent to 6d. per ton. Viewed broadly the coal
trade 1s welll sustained, and export coastwise, and railway
business, continues large.

Since January, and up to the end of September, the total coal
sent from Cardiff foreign has been 3,707,670 tons ; from Newport
Mon., during the same period, 763,554 tons ; and from Swansea
618,336 tons. The quantity of coke from all Wales exporte
during the same period has been slightly under 28,000 tons, and
of patent fuel 224,000 tons. Patent fuel is rapidly becoming one
of the great specialities at Swansea, and in this article that place
takes high precedence over the other ports. During this year
the quantity sent from Swansea amounted to over 137,000 tons,
while from Cardiff, in round numbers, only 85,000 tons were sent,
and from Newport 4645 tons. Most of the Swansea business is
being done in this article by the Atlantic Patent Fuel Company
and Messrs, Cory and Co. The total exports of coal during the
week from all Wales was a little over 125,000 tons, of which
Cardiff sent 97,000 tons, being an increase, as compared with the
week before, of 3000 tons. ewport showed a falling off to some
extent;: Swansea an increase, in comparison with the two weeks,
of 3000 tons.

I note that the Grarth Anchor and Chain Works, Taff Well, near
Cardiff, are at last going to the hammer. They will be offered for
sale this month. Tf rices had not been so stiff, they might have
been floated during the last American spurt, and the same thing
applies to Gadlys, Aberdare. I expect that if we get another
American “ boom,” holders will show more sagucity. There are

hopes of another, I hear; whispers are abroad amongst irom-
masters that tenders on American account are coming into the
market for 250,000 tons of steel rails.

Americans ¢ontinue buyers, and Dowlais Works enjoy a fair
share. In the Swansea district iron rails have been sold for £5
f.o.b. During the year the shipments of iron and steel from all
Wales have been as follows :—From Cardiff, 133,402 tons ; New-
port, 143,940 tons ; and from Swansea, 13,496 tons. During the
past week the total has only reached 4462 tons.

There will be a start soon of the Western Mills, Cwmavon.
The new furnace at the Treforest Iron and Steel Works, to
which I have referred on several occasions, was blown in this
week, It isof the pattern known as the Middlesbrough kind, is
70ft. in height, boshes are 17ft., and the hearth about 7ft.; capa-
city about 80 tons daily.

A strike is ““on” at Brynaman amongst the pnddlers. The
ma.nag&ra wish to pay on the finished bar, and that the men
should watch their own iron. This is objected to, and the strike
has now lasted over a week,

There was a meeting at Swansea last week of tin-plate workers to
confer on a grievance claimed to be suffered in respect of the number
of sheets allowed by them to their employers as waste. Mr., Wm.
Lewis occupied the chair, and deposed to a most varied arrange-
ment in respect of waste at most of the works., At AYertillery
the plates are weighed by the hundredweight. At Lydbrook, in
the Forest, it was stated that the number of sheets detained from
the men amounted to 3000 in the course of the year, The opinion
at the close of the meeting seemed to be that two sheets each box
would about meet the case.

Prices of tin-plate still rule slow. During the last month the
quantity of Middlesbrough pig seat into Wales amounted to 6416
tons, and of finished iron 84 tons only,

A railway is projected from Bridgend to Southerndown. There
is algso a quiet movement going on to ‘‘‘ap,” as it is called, the
Rhondda Valley from the western side.

The colliers of the Neath district have had a meeting support-
ing the other districts in regard to the nine hours movement and
the appoinoment of working men inspectors,

The chief buyers of Welsh iron this year have been America
and India, South America and Bombay taking the largest ship-
ments. It will be seen by the price list that lower quotations are
ruling. These may be taken as authentic, but in the matter of
quantitf still lower figures might be accepted. I hear of ordinary
iron rails sold for under £5.

SouTH lignsiNeToN MuseuM, —Visitors during the week ending
Oct. 9th, 1880 : — On Monday, Tuesday, and Saturday, free,
from 10 a.rn. to 10 p.m., Museum, 8569 ; mercantile marine,
building rinterials, and other collections, 2096. On Wednesday,
Thursday and Friday, admission 6d., from 10 a.m. till 4 p.m.,
Museum, 1751 ; mercantile marine, building materials, and other
collectione, 419. Total, 13,7356. Average of corresponding week
IIIEII %czﬂrdm;; years, 18,676, Total from the opening of the Museum,

, 399,205,

NavaL ENGINEER APPOINTMENTS. — The following appoint-
ments have been made at the Admiralty :—William ¥. Coope
and Henry T. Liversedge, engineers, to the SuperD, for temporary
gervice ; Richard 8. Wilcocks, engineer, to the Mallard ; John
J. Warren engineer, to the Whitin ; and George Brewer, engi-
neer, to the Ze hyr; Henry Gaﬁl ry, assistant-engineer, to
the Superb, and Henry Attwool, assistant-engineer, to the Asia,
additional, for temporary service in the Mercury; John A.
Lodge, chief engineer, to the Indus, additional, for service, in the
Reserve; Peter Murray, engineer, to the Cockatrice ; Kdward
Little, engineer, to the Nankin, additional, for service in the
Ajax ; and Richard Irwin, engineer, to the Duncan, additional,
for service in the Hydra,

THE INVENTION OF THE REAPING MACHINE.—Since the pub-
lication of the %articulars respecting the inventor of the reaping
machine in the Scciety of Arts ** Journal ™ (Vol. xxvi.), Mr. G.
K. Thompson has continued his inquiries on the subject, and now
sends some [urther corroboration of the claims of John Common.
Mr, Thompson writes as follows :—** Sir, —'I'wo years ago, you
kindly inserted in your ‘ Journal ' some particulars respecting the
invention of the reaping machine, and in support of the claim
of Mr. John Common to that honour. I have been since then
making further inquiries on the subject, and I think the enclosed
communication, which I have just received from a descendant of
the Mr. Thomas Brown, who made parts of the machine from
Common’s instructions, will strengthen that claim, and thus
prove conclusively that Mr. McCormick is not the inventor ; nor
is the machine American, but wholly English. The dates given
coincide with Common’s statements In every way. (See
“Journal’ of Society of Arts, March 22nd, April Sth and 26th,
1878.) Perhaps you can find space in your *Journal’ for this
further light on the matter, and oktlige yours faithfully, G, H.
THoMprsoN.” The following is a copy of the letter alluded to
above :—*' 74, Brook-street, Toronto, March 15th, 1880.—My
dear Sir,—Your favour of Feb. 13th, and copy of Alnwick Journal
are duly to hand. In reference to your inquiries regarding my
grandfather, the late Thomas Brown, and his family, formerly
of Alnwick, I beg to say they emigrated to Quebec, Canada,
and shortly after removed to the town of Sterling, Cayuga
County, State of New York, United States, where he purchased
a farm, and resided there until his death, in March, 1850, With
respect to the invention of the reaping machine, all 1 know is
what my grandfather, the late Thomas Brown, and his
son Peter told me, which is that Me ‘ormick, who at that
time resided at Auburn, some 20 to 30 miles south from Sterling,
in the same county, having heard of my grandfather, came to
him and inquired about his reaping machine. He explained it
to McCormick fully, and gave him a model of the machine (I
never heard fmtterns mentioned). This was a few years (perhaps
five) before 1 came to see my grandfather, in 1848 ; I, therefore,
never saw a pattern or model of the machine, and, consequently,
can give you no information regarding it ; nor did I ever hear the
name of a Mr. Common mentioned. I have in my possession a
scrap-book belonging to my late grandfather, containing a con-
troversy, or series of letters, published in the Newecastle Chronicle
of August, 1821, between him and John French, a blacksmith,
regarding the invention of turnip seed drill, and herein I enclose
you a copy of part of one of the letters, being the only mention
made of the reaping machine. During my residence with my
grandfather and uncle Peter, I had several conversations in
regard to his inventions of the ‘ Northumberland iron plough,’
‘seed drills,” * tobacco cutter,” * turnip cutter,’ ‘ tallow cutter,’
‘fruit crusher,” &c., also his reaping machine, but nothin
was ever elicited about the reaper but that McCormick, o
Auburn, got the model, and soon commenced manufacturing
them. It is, therefore, beynnd all doubt that MecCormick got
his first idea of the reaping machine from my late grandfather,
Thomas Brown.—Very truly yours, J. P. Nicuor. Mr. G. H.
Thompson, Alnwick.” Extract from the Newcastle Chronicle,
August 8th, 1821 :—** With respect to my reaping machine, I can
give Mr. . the lie direct in every statement. I never received
30 guineas, and I made a machine fit for the field, The New-
castle Chronicle of October 19th, 1816, states that it was tried on
October 3rd, 1816, in a field of wheat belonging to T. Dodds,
Esq., south side, and far exceeded the expectation of everyone
who saw it work, and bids fair to give satisfaction ; it will cut
six or seven acres a day, and much more even and low than by
the sickle, &c. It was also tried before a number of gentlemen
farmers at the barn-yards, and gave equal satisfaction. The
labouring people reproached me with taking the bread out of
their mouths, and 1 was induced to desist from (making) the
machine, from the extreme opposition they showed to it,—
TrOMAS BROWN.,”
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*.% [t has come to owr notice that soie applicants of the
hfﬂ-:;u Sales Department, for Palent Specifications,
have caused much unnecessary trouble and annoyance
both to themselves and to the Patent-office afficials by
i the number of the pope of The ExGINEER at
um the Specifdcation they require is referred lo, inslead

of gwing the proper number of the Specification, The

winatake has been wmade by looking at TuE ENGINEER

Index and giving the numbers there found, which only

refer to _in place af twrning to those pages and

dnding the numbers of the Specifcation.]

Grants and Dates of Provisional Pro-
tection for 8ix Months.

2340, Breay Tears or Draixy Varves, W. Davis, Enfield.
—20th June, 1880,

8170, Excines, W. H. Northeott, Hatcham Ironworks,
Pomeroy-street, Lundun.—lird" August, 1880,

8204. Cookixag Stroves, 1. Chorlton, Manchester.—5th
Auguat, 1880,

3300, Teumperina Cast StEEL, &c., C. Kesseler, Mohren-
st Berlin, Germany. —A communication from
D. W. nert, Annen, Westphalia, Germany.—13th
August, 1880,

3814, Beaming, Booumino, and otherwise PURIFYINO
Carrers, &c., J. Lea, Lark-lane, Toxteth—14th
Awugust, 1880.

8500. Cuosing or Fasteming Guoves, J. Tréfousse,
Chaumont, France.—28tA August, 1880, .

8302, Sarery Cases, F. Cooper, Handsworth.—28th
Auguast, 1880,

8678. Porarving and Creawsina Gases, W, Foulls,
G w.—10tA September, 1881,

808). Jacguarp Macminery for Weaving, T. Spivey,
Birstal.—10¢h September, 1880,

8686, CooLING ATMOSPHERIC AIR, J. Sturgeon, Newlay.
—10th September, 1880,

8688, BPriNGs, H. L. Wilson and J. Clegg, Atlas
Works, Clayton-le-Moors.—10th September, 1880,

2002, Damasg Looms, W. R, Lake, Bouthampton-
buildings, London.—A ecommunication from J. L.
Dohmer, Crefold, Germany.—10th September, 1880,

8004, Spriva Marrmesses, H. Lazarus, Old-street,
London.—10th Septemnber, 1850,

8606. CourrLivas or Uxions for Taps and Pires, 8.
Muson, Birmingham. --11th September, 1880,

8608. CoxveERrTING SKiNs into Leataer, R.
Ayr.—11th September, 1880,

8700. Sasn FasTexEns, W. Lea, Bloomsbury Foundry,
Wolverhampton.—11th September, 1830,

8704. Borew ProreLLERs, C. Jones, Liverpool.—11th
September, 1880, :

8708, Sevr-acting Cask-miLTeRs, J. and H. J, Brookes
and F. Mason, Smoethwick,—11th September, 1880,

8710, Lips or Covens of Tea and Corree-rors, &c.,
J. Clarke, Cobridge.—11th Seplember, 1880,

8712. Toor for Curring CircurLArR Hores in MeraL
Prates, &c., E. H. Bennett, Leadenhall-street,
London.—11th Seplember, 1880,

8714. Beatisg Canrers, 8. Simmons, 8t. Augustine-
ll'g;d, Camden-square, London. — 11th Septenber,

0.

8716, Sgwina Macuines, T, Chadwick, T. Sugden, and
C. Bhaw, Oldham.—18th September, 1880.

8718. Motive Power Excines, W. Adair, Liverpool.—
13th September, 1880,

8720. Liquip Merers, H. J. Haddan, Strand, West-
minster. —A mmmu:ﬂmtlon gm:rllﬂag. T. y Puig,
Barcelona, Spain. —13th September "

8724. Piaxorortes, R. Howson, Middlﬂhmugh—lﬂlh
September, 1880.

8720. Fursaces, D. A. Horsnell, King's-road, Chelsea,
London.—13th September, 1880.

8728, Gusrowper and CartripDoeEs, G. V. Fosbery,
Bouthampton-buildings, London.—A communication
from H, Studer, Parin—13th September, 1850,

8780. Gas, 'A. Pope, Gotha Ironworks, Slough.—18th
Septenber, 1880,

8782, Boxes, A. C. Henderson, Southampton-build-
ings, London.—A communication from A. Heury,
Lyon, France.—13th September, 1880,

B784. SioxaLLivg at BEa or on Lawxp, A. M. Ritchie,
Dundee.—14th 1880,

8736, RoLLing Miis, G. W. von Nawrocki, Lelpaiger-
strasse, Berlin, Germany.— A communication from
September, 1880,

8788, Froars for Fismina Purroses, G. J. Archer,
Westbourne Park, London.—14th Seplember, 1880,
8740. Sarery Numa for AxLEs of VemicLes, &c., H.
Anderson, San Francisco, U.8.—14th September, 1880,
8742. Becuming the Fastexivos of the PERMANENT
Wax of RaiLways, &c., R. J. Hinton, SBouthall, and
8. W. Yockney, Queen Anne's-gate, Westminster.—

14tA Seplember, 1880,

8744. Bicycres, &c., M. Webb, Junior Garrick Club,
Adelphi-terrace, London.—14th September, 1880,

8746, TCcH-BOX, J. Jacoby, ‘s-strect, Covent-

rden, London.=10th September, 1880,

B752. TurwiNg, &c¢, Woop and other MATERIALS, L.
Vallet, Liverpool.—154th September, 1880.

8754. CoaTivg Irox with Zixc or Tin, &ec., W. R.
Lake, Southampton-buildings, London.—A commu-
nication from J. B. Jones and H. W. Shepard,
Brooklyn, U.S., and R, Seaman, New York, U.8.—

15th September, 1880,

B750. Raniwavs and Rorrive Srtock, J. le Clair and
J. de Rees, Newport. —16th Seplember, 1880

8760. WaeeLBarnows, F., Wirth, Frankfort-on-the-
Maine, Germany.—A communication from A. W.
FPletsch, Landstuhl, Germany,—16th September, 1880,

Brown,

Inventions Protected for S8ix Months on the
Deposit of Complete Specifications,

8060. PianororTes, &c., F. Wollf, Copenhagen.—A com
munication from A. l;lallig, Little E‘?::]'rr. New Jersey.
—380th September, 1880,

8084. Honsesnoe Nans, W. R. Lake, Southam -
buildings, London.—A communication from J. M.
I.lugh.l.g:', Boston, Massachusetts, U.8.—1sf October,
1880,

4084, Tureapinag or Yorewiske Bour and Screw
Brasks, 8. Pitt, SButton.—A communication from
B. L. Worsley, Buffalo, U.8.—5th October, 1880,

Patentas on which the Stamp Duty of

£60 has been Paid.

8708, Bpinwino, &c., Maominenry, M. Dunlop, Croft-

8762, DrcorticatiNg, &e., Rice and other Graiw, G.
H. Carbutt, Great Tower-street, London, — ith
October, 1877.

8708, Fasrics, W. J. 8ly and T. Wilson, Lancaster.—
11th October, 1877.

8720, Boors, ﬁnun. &c., H. C. Uros, Bouth Hackney,
London.—6th October, 1877,

B722. Provvoing a TemMporaRY Vacvum in CoNDEN-
sERs, &c., of Steam Exoines, G. Rodger, Barrow-in.
Furness,—8th Octover, 1877.

8742, Dymxa TeEXTILE hlmn, T. Holliday, Hudders-
field.—0th October, 1877.

8803. Working Berr-acting Grarrre Bockers and
Forxs, W. D, Prestman, Kingston-upon-Hull,—18th
October, 1877.

3880. DistrimpuriNg, &c., ArvospHeric EvectrrRiciTy
Cunnents, P. Jablochkoff, Paris.—17th October, 1877,

1887. Fixixo Grass, &e¢., to Winpows, Roors, FLoons,
and other of StrucTures, A. H. Price, St.
John's, South Norwood.—8th April, 1877,

8712, Bupstiture for Covvee, J. L. de Montoison,
Manchester.—6th October, 1877.

8786, Bream BoiLers, H. Wedekind, Fenchurch-street,
London.—0th October, 1877,

—24¢h December, 1877.

1. CoxpENsiING, &¢., Gas and other Varovns, T. N.
Kirkham, Abingdon-street, Westminster, D. Hulett,
High Holborn, London, and 8. Chandler, Newing-
ton-causeway, London, —2nd November, 1877.

771. PERMANENT Wayvy of Rainwavs, A. J Acaster,
Princess Works, Bheffield. —11¢h October, 1877.

9877. Fumrnaces of Steam BoiLers, J. Head and J. R.
Jofferics, Orwell Works, Ipswich.—10th October, 1577.

4244. Propvcino Opricat lerusions, C. E. Reynaud,
Paris. —13th November, 1877.

4467. MouLpinas, A. C. Engert, Three Mills-lane,
Bromley-by-Bow, London,—27tA November, 1877.

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

8252. Corora Funsaces, E, Voisin, South-street, Fins-
bury, London,—Tth October, 1873,

8957. Kxrrring Macmusery, H, J, Griswold, Hop and
Malt Exchange, Southwark-street, London,—8th
October, 1878,

§272. Curnivg Serints, E. Pace, Warwick-road, Upper
Clapton.— WA October, 1873.

3287. TreatTiza OiLs and Fat, R. Hutchison, Glwgow.
—10th Oclober, 1873.

8208. Fixino Capsvres on Borrres, P. Paterson, South
back of Canongate, Edinhu‘rgi:. and J. Ritchie,
Roseburn Works, Murrayfizld, near Edinburgh.—
11th October, 1873,

Notices of Intention to Proceed with
Patents.

2266. Kxives and Forks, W. E. Darwin, Sheffield.—
3rd June, 1880,

2267. Tanre CurtiEry, T. McGrah and C. H. Wood,
Sheffield. —8rd June, 1880,

2272. Erectiiciry, T, Slater, Westbourne Park, London.
— 3rd June, 1880,

2277. Rina BpinNive, Dousring, and TwIsTING
Frames, T. Guest and T. Brookes, Manchester.—4th
June, 1880.

2281. Sranps for Decanters, Borrres, and Jar J.
Betjemann, Pentonville-road, London.—4th June,
1880.

2282, Repainivo Buarrs, &e., W. P. Thompson, High
Holborn, London.—A communication from Messrs,
Chaviguot et Gérard.—5th June, 1850,

2284, Excavaronr, J. F. Sang, Sackville-street, Picca-
dilly, London.—4th June, 1880.

2201, Berino, &e¢., Borrom Beps, R. Hunt, Liverpool.
—Tth June, 1880,

2208. Breenino Bures, &c., T. B. Heathorn, Knights-
bridge.—Tth June, 1880.

2304. CopviNo Praws, &e., W. P. Thompson, High
Holborn, London,—A communication from A. Jol-
train.—8th June, 1880,

2306. MeraLvic Arvovs, G, A. Dick, Cannon-street,
London. — Partly a communication from C. J. A.
Dick. —8th June, 1880.

23156. VemicLe, W. R. Lake, Bmtthlmehn-buﬂdlngl,
London.—A communication from A, Viek and T. J.
Harbach.—8th June, 1880,

2816. DEssEnT PLATES, &c., C. H. Wood, Sheffield.—8th
June, 1880,

2319. Moviza Heavy Bobpies, T. Hodge, Kingston-
upon-Hull.—0th June, 1880,

EB%.WUHBHLMH. J. Forster, Vienna. —11th June,

2377. Warerrroorina Leateer, Hipes, &c., W. R.
Lake, Bouthampton-buildings, London.—A com-
munication from J. Ballatschano aud C. Ballat-
schano. =11th June, 1880,

2386. MeraL Fousxpemrs' Brackiwe, J. 8. Sawrey and
A. Paterson, Ulverston.—12th June, 1880,

2801. Varvino the Hewont of Bears, &c., W. Dawes,
Leeds.—12th June, 1880,

2477. Bookmnpine, W. L. Wise, Westminster.—A com-
lmunicatiun from Mesars, Martind and Co. -18th June,

880.

2401. Brorrivg and PraxiNg MacHiNes, J, Barrow and
J. Craven, Leeds. —10¢th June, 1880,

2501. Bramping Macminery, W. E. Jeflerson and E.
Lee, Lelcester.—21st June, 1880.

2539, OreraTING PoinTs and Bioxars, H. J. Johnson,
Eccles.—22nd June, 1880,

2605. Inpia-nupner Propucts, H, Gerner, New York.
—25th June, 1880,

2686. UmbprerLnas, &ec., 8. E. Carlisle, Duke-street,
London.—A communication from A. MacMillan.—
28th June, 1880,

2832. Bramr Cusuions, G. W. von Nawrocki, Berlin.—
A communication from W. Haber.—0th July, 1880.
2809. Fuen Propvucors, W. Gorman, Glasgow.—14th

July, 1880,

8256. END-PLATE for STEAM BorLers, J. A. Hopkinson
and J. Hopkinson, Haddersfield.—0th 4ugust, 1880.

8476. Lock Nam, R. C. Perry, Manchester, — 27tA
Auguast, 1880.

85641. Fasteninag BAcks or Baes, D, A. B, Murray, jun.
—1at September, 1880.

3544. HonsesmoE Nams, &c., W. W. Clark and J.
Priestley, Bolton-le-Moors.—1ast September, 1880,

3607. Gas Euumtﬂ. H. W. T. Jenner, Handsworth,—
4th September, 1880,

8663. Boirixa Ecos, J. C. Mewburn, Fleet-street,
London.—A communication from L. M. A. Couchond.
—Oth September, 1880,

8740. Barery Nuts, H. Anderson, S8an Franclsco.—14th
September, 1880,

8754. CoaTinag Inon with Zina or Tin, W. R. Lake,
Southampton-buildings, London.—A communication
from J. B. Jones, H, W. Bhepard, and R. Seaman. —
15th September, 1880, |

8851. Provous, P. M. Justice, Southampton-buildings,
London.—A communication from C. E. Sackett.—
28rd September, 1880,

2200. Roap VenicLes, &c., L. Hardaker, Leeds.—Tth
June, 18850,

2325. Discuancing Torrevoes, J, E. Atkinson, Green-
wich.—0th June, 1880,

2342. Feepino Awimars, W. Griffiths, Bhrewsbury.—
Oth June, 1880,

8386, BSecurino the Covers of UmpneLLAs to their
Faames, H. Shaw and W. Spencer, Birmingham,.—
0th June, 1880,

2386, Recerracres, H, S8haw and W. Spencer, Bir-
mingham.—Hth June, 1880,

ﬂﬁhﬂ ASALIERS, R, Pfuulpu, Birmingham.—10th June,

2388. ConpEnsing Bream Excive and Boivem, J. G.
Wilson, Manchester.—A communication from H.
Hoffmeister and E. Friedrich.—9th June, 1880,

2089. Hormxa Tooerser Lerresns, BiLus, &c., T.
{Hrbeck and J. E, Miller, SBunderland,—0th June,

880,

2340. Ewcing GoveErnomrs, H. J. Haddan, Btrand
Westminstor.—A communication from E. Mas.—0th
June, 1880,

2348. ¥Team GexenraTORs, J. C. Mewburn, Fleot-street
London.—A communication from L. Dulae, —10¢A
June, 1880,

2352. MeraL Heers, J. W. Jones, Holloway, and E. K.

BrldFl:r, London, =10tk June, 1880,

2365, Pacxixa Bumstaxces into Pancoers, W, A. G.

?ggﬂnuhaydur. Stoke Newington, London,—111h June,

2067. Wire Heopres, H, E. Newton, Chancery-lane
London,~A communication from A, Lrgn.—llu:

June, 1880,

2872, PAPER-MAKING Macuixeny, J. Hird, Bishopston.

—11th Juwne, 1880,

2873, Corvinoe Lerrens, 8. A. Cochrane, Dublin.—11¢A

June, 1880,

2885. HARVESTING Macuixes, C. D. Abel, Bouthampton-
buildings, London. — A communication from M.

Gorol.—12th June, 1880,

jun-fields, London.—A communication from A. Bkeno

and L. Devallée.—14th June, 1880,

2416. Manixg CnrosomeTers, J. 8. Matheson, Leith.
—15th June, 1880,

2457. Brake Levers, E. W. Lomm, Drixton.—17th
June, 1580,

2482, hn'mm. Harpeyizag, and Temperine BreeL
Wing, J. Bykes, Lindley, near Huddersfield. —10¢h
June, 1880,

9639. RAiLwAY Rrakes, W. T. Clark, Crick, near
Rugby, and W. H. Ashwell, The Oval, Bedford.—
25tn June, 1850,

3119, Wanriso, &e., Yary, J, Walmsley and 8. Lang,
Blackburn, — 20th July, 1880,

8197. Powen Looms, W. II. Beck, Cannon-street, Lon-
don.—A communication from J, Lehoux and A

sliﬂFuFm:nnmumEimm or Conn for Brewixa, d&o.,
E. R. SBouthby, Holborn Viaduet, London. — &th
Auvgust, 1580,

Eiallfﬂﬂn:lwmﬂ Macmises, F. Cutlan, Cardiff. —11th
August, 1880.

447, ﬂhh:run: for MepiorxaL Punroses, W. Willlams,
Hampden-street, Clarendon-square, St. Pancras, —
25th Augusi, 1880,

8451 Traps for Birpas, &c., R. J. Bankey, Margate —
26th Avguast, 1880,

3474. Excavarive MacuiNeny, F. Hurd, Wakefield.—
27th Auguast, 1880,

3404 EL:f:rmc Lawmps, St. G. L. Fox, Telegraph-street,
London,—28th August, 1880,

9572, Parer-making, J. Hawthorn, Newtown.—3rd

tember, 1880,

Hﬁf'?.] CoMmPRESSING Brack-neap, &ec., W. C. James,
Woodside.— 6th September, 188).

3630. ReovLAaTING the Frow or Pressvre of ILLumi-
NATING Gas, D. B. Peebles, Bonnington.—7th Seplem-
ber, 1880. _

8634, Looms, W. Clayton, Macclesfield.—Tth Seplember,
1880, :

*01. Locks and Larcues,J. M. Hart, Cheapside, Lon-
don, —11th September, 1880,

9084, Homsesnoe NaiLs, W. R. Lake, Southampton-
buildings, Loudon.—A communication from J. M.
Lauglin.—1st October, 1880,

4084, THREADING or écn:wmu of BoLt and BCREW
Braxks, 8. Pitt, Sutton.—A communication from
8. I.. Worsley.—6th October, 1880,

All persons having an Interest in g ANy ono
of msuch applications should leave culars in
writing of their objections to such application at the
office of the Commissioners of Patents within twenty-
one days after date.

List of Specifications published during the
week ending October 8th, 1880.

678, 2d.; 812, 6d.; 823, G6d.; 848, 4d.; 8BGO, 6d.; 870,

od.: 801, 6d.; 052, 2d.; 990, 6d.; 9901, 6d.; 992, 2d.;

008, 4d.; 994, 2d.; 995, 6d.; 906, 2d.; 099, 4d.; 1000, ﬁd'f

1001, 6d.; 1008, 6d.; 1004, 4d.; 1005, 6d.; 1006, 2d.;
1008, 8d.; 1010, 2d.; 1011, 2d.; 1012, 2d.; 1013, 6d.;
1016, 2d.; 1019, 2d.; 1020, 6d.; 1021, 6d.; 1022, 2d.;
1024, 2d.; 1025, 6d.; 1026, 6d.; 1027, 6d.; 1028, 6d.;
1020, 6d.: 1030, 2d.; 1081, 2d.; 1082, 8d.; 1638, 6d.;
1034, 4d.; 1086, 2d.; 1037, 2d.; 1088, 2d.; 1039, 2d.;
1040, 6d.: 1041, 2d.; 1042, 6d.; 1043, 2d.; 1044, 4d.;
1046, 2d.; 1047, 4d.; 1048, 6d.; 1049, 2d.; 1050, 2d.,
1052, 8d.; 1054, 6d.; 1055, 6d.; 1056, 6d.; 1057, 2d.;
1058, 4d.; 1059, 6d.; 1060, 6d.; 1061, 6d.; 1962, 6d.;
164, 2d.; 1065, 2d.; 1006, 2d.; 1067, 6d.; 1068, ﬂ:d.;
1070, 6d.: 1071, 6d.; 1072, 2d.; 1078, 6d.; 1074, od.;
1075, 6d.: 1076, 2d.; 1077, 2d.; 1078, 6d.; 1080, 6d.;
1081, 2d.: 1082, 10d.; 1088, 2d.; 1084, 6d.; 1086, 6d.;

L]
1087, 4d.; 1088, 6d ; 1089, 2d.; 1090, 2d.; 1001, 10d.;
1004, 2d.: 1095, 6d.; 1096, 6d.; 1097, 2d.; 1008, od.;
1009, 2d.; 1105, 6d.: 1116, 6d.; 1180, 6d.; 1170, 4d.;
1925, 6d.: 1235, 1s.; 1268, 8d.; 1487, 4d.; 2182, 4d.;
2784, 0d.; 2056, 4d.; 2978, Gd.

t from

* * Specifications will be forwarded by el

the Patent-office on receipt of the amount
. Bums exceeding 1s. must be remitted by
t-office order, made payable at the Post-office, b,
High Holborn, to Mr. H. Reader Lack, her Majesty’s

Patent-office, Southampton-bulldings, Chancery-lane,
London.

ABSTRAOTS OF SPEOIFICATIONS.

Prepared by ourselves expressly for Tne ExcINEER at the
affice of Her Majesty's Commissioners of Palents.

482. MANUFACTURE oF ExveLores, &c., BE. Sturge.—
— Dated 4th February, 1880, 6d.

This relates to improvements on patent No. 1745,
dated 5th May, 1877, in the dabbing and folding
mechanism, the gum cistern, and corner guides, and in
the creaser or die, and an arrangement of bellows and
puffers.

671. Evecrric TELeGrRAPH FoR Rainway Trains, @.
Dalstrom.—Dated 16th February, 1880, Od,

This consists in arranging telegraph wires alon
lines of radlway and in connection with trains, insuch
mannoer as by apparatus to place cach running train in
uninterrupted communieation with the wvarlous
ilitntluna as also with every other train on the same

ne.

678. InterxAL CoxstrUucTiON OF CotTAOES, &C., T.
W. Yardiey and B, Goodhend.—Dated 16th Feb-
;:ury. 1880. —(Provisional protection not allowed.)

This consists in making a returned staircase stand-
ing at the top in a space of between 2ft. and Bft. less
than the starting at the bottom.

T60. ArrLying SBEVERAL COLOURS TO ANY SURVACE AT
THE 8AME Time, D. T'. Powell.— Dated 20th February,
1880.—{ Not ed with.) 2d.

The apparatus consists of an ink table divided into
two, three, or more channels, and is attached to the
bed of the printing moachine in like manner as an
ordinary ink-table. Movable strips of suitable material

| coloured. At the ¢n

ATe 80 0 in th t they correspond
g {volnk or

is imparted, in addition to a continuos revolutionary
motion, a lateral or oscillating mmotion for the more
even distribution of the colour or ink.

. Buarr BRACK &c., J. 8, Taylor and 8 W.
ETB!’.‘M:H;L—DEM 16th February, 1880, 10d.
This consists partly in the construction of bracket

base pieces of various forms, such base having
Iﬂ'ﬁ'ﬂrguj’ a sole plate and either a cramping coupling,

a split-boss or a half-bearing, respectively

with lugs from cramping bolts, either ﬂrw,
staple, formed for the purpose of gripping and ,
bolding the adjustable ends of extension pleces after
their final adjustment,

782. Rotary Kxive CLeaNers, W. Scotl.—Daled 28rd
February, 1880, —(Not proceeded with.) 2d.

This consists in forming two discs with hollow
centres and covering the inner faces with rub
surfaces, such aa enrtinhmhur uI.hurth]r& body, whi
js fixed by cement or otherwise e Fojuun‘
inner pnrtiac;m of cuch dise as to rotate with them.
The hollows of the dises serve to contain the
desired uantitf of emery or other hgowd:r betwoeen
the unrtiglnu or like body and the dished back of each
dise, a hole being formed at the bulged edge of the
dishing for the hollow to be charged and closed by a
plug or closer,

802. Textite Drivize Bevrs or Baxps, H. Bir
— Dated 24th February, 1880.—(Void.) 2d.

The flax, hemp, or other yarn, which may be com-
posed either of a single thread or of a number of
threads stranded or twisted together, is warped in the
usual manner and then woven in & loom with four,
six, eight, ten, twelve, or any desired greater number
of leaves, hcdé.lua or healds, the fabricin the
of weaving being twilled in the direction of its
After being woven the fubric is stented or
and preferably tarred, after which it is ready for
employment as a driving belt or band.

812. BrusnEes, J. Bvans.—Dated 24th February, 1880,
G,
This consists principally in the employment of a
band or back strap working upon pivots.

23. JACQUARD AND CLIFPING APPARATUS APPLIED

o o Hosiery Ksirrivo MacniNes, J. Beltney.—
Dated 25th Felruary, 1880. 6d.

The feeding needles, of which there are as many as
there are colours used in making the fabric, are acted
upon by the cards which travel in succession
and are nted to their work cl;? a poly-
gonal cylinder containing auy number of sides that
may be convenient to the circumstances of each
cular application of the jacquard. The cylinder is
made to rise and fall by a lever which receives its
motion from a cam ntuimi to and worked by the

machine. The eylinder {s also made to revolve while
falling, so as to present a fresh side and card to mct
upon the feeding needles every time it rises

hen a feeding needle is put into work hé.' a card it
held there by a spring while the cylinder and
descends, and until it is required to put another into
work, when 4t is released by a lever which is also
worked by a cam attached to the machine. Aftera
feeding needle 1s thrown out of work it is necessary to
elip off the yarn, which is 1mmndiat.ﬂli done by a
revolving cutter worked by a small wheel suita
geared on head of machine. A is the cireular knitting
muachine, B are the needles, D is a bracket, F are the
feeding necdles, O is the yarn guide, M is the clipping
Apparatus.

848. WarLkina Brick UsmnnerLras, 4. C. Henderson—
ﬂ:&d 20tk February, 1880.—(A4 communication.)
4d.

This consists in rendering umbrellas serviceablo as
sticks by prnﬁdinf them with a metallic case, tele-
gcopic in construction, that is to say of tubular form,
the tubes tapering and sliding one within the other,

B8656. MeraL Movrps ror Castineg Copren CYLINDERS,
E. H., Waldenstrtm and 1. Sumner.—Dated
February, 1580, 6d,

This consists in forming a chamber in or

the wall of the metal mnug:l or moulds, which

is by erence made ]urn.l.laltoﬂ.mnil of the H

A is the outer portion or wall of the mould ; B is

L ;. ! !!
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{nterdor of the mould ; F is a hole out of which the
mandril drops when it 18 knocked out of the casting.
The moulds are made in two parts, and are bolted

together, as shown at G.

870. SrinNise anp Twisting Fiares, J. Walsh and J.
Farran.—Dated 2Tth February, 188 \.—(Provisional
protection not allowed.) 2.

To the trail lever a curved or excentric lever is
attached, which is connected with the backing-off
chain. There is also an anti-friction bowl or pulley,
in such position as that during the traverse of the

curved lever is brought in contact with
the or bowl referred to, the curved or excentric
lever being thereby operated so that the backing-off
snail is pulled over, and the slack of the backing-off
chain is taken up, ensuring the regular formation of
the cop.

887. Makmva ArmiviciaL Ice, €. B, Young.—Dated
28th February, 1880. 4d.

In the bottom jpart of each bank or receptacle is
placed an apparatus wurkinf on a fixed pivot con-
structed of a board or flap of metal, wood, hardened

i ]
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India-rubber, or any appropriate material adapted, by
the combination of pivotted levers to produce the rising
and fallilng movement of the water like a wave, main-
taining in each of the cells a continual movement of
revolution in the water.

891. FoLpixg, DounriNg AND TWISTING MACHINERY,
T. Coltman.—Dated 1st March, 1880. Gd.

This consists in the construction and employment
of a series of thread guiding balanced weighted levers,
each of which upon the thread it guides breaking,
releases a catch lever whizh holds two ends of a three-
ended lever clear of the teeth of two incline wheels or
E:hi, but upon the thread breaking the two ends of

lever stop the said wheels without stopping the
driving shaft.
803. BecuriNg Ra1Ls To CHAIRS, G, C. Barker.—Daled
lat March, 1880. 6d.

To the existing chair is applied a gib-piece of metal

or wood with projections on the back which embraces

S =

EBI'I of the sides of the chair at each end closely, so
hat when the gib-piece is Frﬂaﬂﬂd against the chair
the projections prevent any lateral movement.

803. Brakes, W. Foreman and A. H. Beanet.—Dated

lat March, 1880. 4d.
This consists in n¥ ing the brake to the nave of
the tire, and in providing the

the wheel instead o
nave with a stop for arvesting the rotary motion of the

wheel, if this has not already been effected by the
of the brake. A hoop provided with a projec-
tion encircles the nave which comes against a projec-
tion on a4 crank lever under the control of the driver,
884. Cocks or Tars ¥or Fruips, €. J. Waddell, —Dated
lat March, 1850, Gd.
This relates to cocks or taps so formed that the plug
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15 accessible and can be passed into or be removed
its position at the tail end only.

8956, Fumsaces, E. F. Redfern —Dated 1st March,

;fﬂ.—{d communication, )—(Not proceeded 1cith.)

This relates to devices for supplying steam and air
to the fire chamber of furnaces to assist combustion.

868. Furnaces, B. 4. Brydges.—Dated 1st March, 1880.
-I—d{ﬁ:ﬂ.!f a communication.)—(Not proceeded with.)

Tlll!.mnniutn ina method for obtaining perfect com-
bustion of the coal or other fuel in the furnaces.

899. CompINeD GALVANIC BATTERIES AND MEDICATED
Paps ror taE Cure or DopiLy Diseases, 4. M.
Etﬁ‘l'ﬂ--—ﬂntfd 18t March, 1880, —(A communication.)

This consists in the combination of a galvanic battery
formed of plates of zinc, felt, and copper, and a
medicated , 80 that a circuit of galvanic clectricity

nay be ineited by moisture absorbed from the patient’s

body, while at the same time the patient receives

benefit from the medicaments mntnhwé inthe ]]m.d; also

in the combination of a spiral conduction wire with

two batterics and pads, so that the current of electri-

city will pass through both batteries and patient's
¥ in the same eircuit,

900. RoLuixa MacmiNe vor THE MANUFACTURE OF
Cuisers, Drawina Kwives, &c., W. R Lale—
Dated 15t March, 1880.—(A4 communicalion.}—(Not
procegded w0ith.) 2d,

An upper roll is provided with a segmental dio and

a lower roll with a circular or annular die, whereby

the lower roll is enabled to act as a support and guido

in presenting the blank to the action of the upper die,
theroby dispensing with the guide bars usually
crmployed for that purpose.

BOL. Driss ror SaviNe Live AND PROVERTY AT SEA,

8. Chamanski,— Dated 1st March, 1880, —(Not pro-
e }u ) o g arch, — pr
consists of a garment made in one piece of

wa material, covering the whole of the person
with ox fon of the face of the wearer. In the
Rurment a series of air chambers {8 arranged in con-

nection with one or more tubes vided with mouth-
pieces. e

P08, Frrrinoe Anp FAsTENING or Franixao Rop JoisTs, K.
mit. ;d.ﬂuld 1st March, 1880.—(Not proceeded

This to the fitting and fastening of flshing
rod jolnts by means of and female screwed tubos.

ENGINEER.

807. Warer BurPPLYING AND REGULATING APPARATUS
FOR WATER Crosers, &c., K. Smith.—Dated lst
March, 1850, 8d.

This consists partly in the arrangement and combi-

e |

nation of the parts of a water flushing or service

supply and regulating valve chest or apparatus for
water closets, and other analogous uses, Il::':ﬁng, and

o e
R Pl
: fb %‘*ﬁmm-:m%
: 8

actuated by, a diaphragm with a service chamber
below and pressure controlling chamber above, con-

trolled by a double or single faced valve, and small set
screw orifice.

006. Raius ¥or RATLWAYS AND TRAMWAYS, (. Wheeler,

—Dated 18t March, 1880.—(Not proceeded wi!h.l) 2d,

One feature conslats in forming the rail in two pieces,
Lthe head of steel and the lower portion of iron.

PO7T. Huskine or Deconrticarinae ConN, F. H. F.
s Engel. —Dated 1et March, 1880.—(A communication.)
6

¥, This relates to treating corn by steam, and in

apparatus therefor, for the purpose of separating the
woody shiell from the corn before grinding without

i

removing the gluten from the corm. The steam appa-
ratus is an upright cylinder in which is a revolving
shaft carrying bell-shaped discs, from which the falling
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corn is thrown by centrifugal force. The steam is ad-
mitted at the bottom, a taper millstone is enclosed in
a casing. The corn passing down the tapered edgo of
the stone is shelled thereby.

912. MovLps rorR MAKING CASTINGS IN IRON, d&e.,
J. Crostwaithe.—Dated 2nd March, 1880.—(Not pro-
ceeded wnth.) 2 ‘ :

The mould is made of ganister cement, or sanc

d cement, or plumbago, or such other refractory
E}tt-a:iul, or mi:furﬂ of such materials, as will give

a smooth, compact, and coberent body for the surface
of the mould,

g UMBRRLLAS AND Sunsnapes, A. M. Clark.—Dated
5 nd March, 1880.—(4 cmnm::nimttm!.]-{ﬂut pro-

ceecled with.) 2d. the ribs of the umbrella

This consists in makin
f the stick longer than those of the
towards one side of the ge o cang o

ite side, so that the centre of
gcapcp;;ied by ?l'.m person instead of the handle.

295

910. Hoistiva Brocks, H. J, Haddan.—Dated 2ad
March, 1880.—(A4 communication.) 6Gd,

This relutes to differential pulley apparatus consist-
ing of a double top-block, lower single block, endless
ifferentially

holsting chain, moving spur geared

sheaves, spur wheels, pinions, and shaft., A double
top block, lower single block B; R chain, G H differ-
entially spurred geared sheaves, C D spur wheels, E F
pinions, 1 shaft, M grooved hand chain wheel.,

O11. RecuLaTing THE SorrLy oF STEAM TO STEAM
E;mmsa, F. W. Durham.—Dated Ind March, 1880,
bd.

This consists partly in connecting the shaft worked

by the engine with the shaft of the resisting fan D
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through aspring 8 and ascrew coupling A Se, soarranged
that when the speeds of the two shafts differ, one of
them is caused to move longitudinally, and so work the
regulating lever of the ﬂngfnu.

©14. Curtixe ANp TrRiuMiNG PArER, &c., F. Knog¢fer
and W. Fuller.—Dated 2nd March, 1880. 8d,
This consists chiefly in providing a cutting tool or

implement formed with a number of cutting edges or
points, between each one of which there is an open
space.
P156. Borming or Brrring Macuines, W, R. Lale.—
—Dated 2nd Morch, 1880.—(A communication.) 6d,
This consists chiefly in providing a bﬂlt—h]? apparatus
A containing an inclined bolting surface D, and ele-

vating mechanism, so arranged that the meal is

delivered by the clevating wheel directly at or above

the upper end of the inclined bolting surface, and
caused to pass rﬁpnntcdlg' ovor the bolting surface,

whereby the meal is rapidly bolted or sifted. H is a

feed chamber, G is a screw creeper, Q is the delivery

apout.

016. Lacing onr FasTENING ArPPArRATUS rOoR DBoors,
Brays, Groves, &c., W. T. Thompson.—Dated 2nd
March, 1880, —(A communication.) 64,

This consists in the manufacture of lacing or fasten-
ing apparatus with hooks, studs, or other fastonings
bent over, so as to form loops or ringa on one side the
opening to be laced, but those on the other side open,
in combination with the string or lacing arranged so as
not to require tying.

010. MANUFACTURE AND TreEATMENT OF Cast IRON
Pives, &ec., J. W. Macfarlane.—~Dated 2nd March,
1880, Gd.

This consists principally in the constructing of core
bars to be used in the manufacture of cast iron pipes,
columns, and similar articles, and more particularly
the shaping of the core bar, so as in cross section to
resemble o ratchet toothed wheel, and the combination
therewith of rods arranged to form air holes close to
the projecting parts of the bar, The mould material s
rammed into the s between the internal surface of

tion, and the rods are afterwards withdrawn to form
alr holes. After the custing operation the core bar is
released by turning it ali&l:ly. by which actiop the
most projecting parts of ribs move into the air

holes, the inclined eurved or excentric surfaces of the
ribs at the same time moving slightly, but sufficiently,
away from the sand with which they were in contact,
and thus allowing the core bar to be casily withdrawn,

P22. DiscuARGING AERATED WATERS OR OTHER
Liguips rrom Borrues, &c., 4. Gascoigne.—~Dated
2l Mavrch, 1880, Gd.

This consists of a machine adapted to the dischurge
of internal stoppered bottles, and by which means any
quantity of the contents of such bottles may be drawn
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off, and at various periods. The bottle rests in the
socket C and is held by a rubber washer ; a blow given
to the button A displaces the stopper. The contents
are discharged through B. For liquids of high gaa
preussre a shorter piston and lever D are used.

024, Workine Raiuway Brakes, &c., J. Clark.—Dated
2nd March, 1880, 6d,

This relates to means for working railway brakes so

that they shall be self-acting in the event of the train

dividing accidentally, and to At apparatus thereto for

rﬂgulntﬁlg the blo and friction wheels of such

brakes. Two chaln pulleys are fitted in pendulous
links, a third chain pulley is put between the two
former pulleys but at a lower position, and connected
to a bracket which is fitted to slide upon two vertical
rods. Spiral springs are filted upon the rods in such
a manner that when the third chain pulley is raised it

compresses the said springs. Compound links con-
nect the free ends of the pendulous links, and connect
them to the levers of the brake blocks. A chain along
the centre line of the train operates theo brakes. The
said chain is fitted with coupling hooks at each carri-
age to work the brakes on a series or train of vehicles
at one and the same time.

026. Evecrric Lasmes, J. H. Guest.—Dated 2nd March,
1880, Gd,
Two or more fine wires are twisted together and
wsed through the glass; the glass is melted 8o as to
Ruw in botween the wires, and thus prevent the

passage of air ; and the wires being in a twisted form
yield as t.lmjr'ﬂ: d, and hence the glass is not,

the core box and the care bar, the rods belng in posi-

cracked. The bulb contains the carbon H. The cups
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B and C surround tho conductors G, mercury in D and
E forms a seat,

928. InTropUCING, &c., AERATED WATERS AND OTHER
Laguins iwTo ﬁ{mmn, R L. Howard,—Dated 2nd
Mavrch, 1880, 10d,

This consists partly in

securing the bottle in p

rforming the operations of
ace, and of inserting the air

tube therein consecutively and Ly the foot, or by one
hand, The bottle rests in a socket C. The rod

to the fuot

E gs lever H, the alr tube is

..;-.-.-\-:\\_sl. -»,;::U: :‘-.,"?h : .:;\_ '\.‘_\.‘\.‘.._‘ 'l.,"t"-."'-: ———

attached to a crosshead K sliding between guides
L. D is the frame, M N O ar¢ links, communi-
cating with the treadle and crosshead. The valve is to
allow the escape of air from the bottle, when the bottle
is in J:Jm:a, the treadle is depressed and the air tube is
forced into the upper part of the bottle, displacing the
ball stopper. The mineral water is then admitted, and
the bottle being filled the treadle regains its Emitiuu,
the air pipe Eeaﬂng' the bottle and allowing the
stopper to take its seat.

928. Castino SrErReoTYPE PLAaTES, R. B. Reed.—Dated
2nd March, 1880.—(Nat f’l‘ﬂﬁ!ﬂdﬂd with,) 2d.
This apparatus consists of a semi-cylindrical support
for the matrix of the plate, and which is mounted in
a suitable framework or ni&nd. To this support is
hinged, or otherwise suitably connected, a hollow
metal cylinder huﬂnq a radius equal to the concave
surface of the plate it is desired to cast, and this
eylinder forms the bed on which the plate is cast.

920. VEuICLES FOR THE CARRIAGE OF GRAIN I¥ BuLk,
&e., W, P. Thompson.—Dated Znd March, 1880.—~(4
communication.) 10d,

This relates to carriages for railways, in which the
carringe Aitself ora surrounding shell B rotates, instead

-
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of being supported on wheels, or a eylinder armed with
tires, and capable of containing freight, is used instead
of a pair of wheels,

Eﬂﬂiﬂgﬁﬂuﬂﬁmuﬂﬂ, E. H. Tooley.—Dated 2nd March,
. bd,

This consists principally in effecting the discharge
of the crop from horserakes by the rotation of the
wheels by means of a sliding bar upon the boss of one

or both travelling wheels or upon the axle, and which
is moved a short distance radially, so that the outward
axtremity shall be drawn forward and come in contact
with the tire of the wheel, and therecby be carried
round with the wheel us far as required, and by its
movement effect the raising of the tines.

931. CoMMUNICATING BETWEEN THE PASSENCERS IN

RAILWAY TRAINE AND THE GuArRDS orR ENoINE
Drivers, H. Morris.=Dated 2nd March, 1880.—(Not

oceeded wim.f 2d.
relates to Improvements on patent No. 4417,

dated 23rd November, 1877, and consists in the
employment of an india-rubber ring, which is fixed in
the box let into the roof of the carriage, through which
the chain passes to the rod on the top of the carringe,
and upon which india-rubber ring a ball forming a
link in the chain rests, thus acting in the manner of a
ball valve, preventing any water trickling through
into the carriuge.

033. SeLr-ueAaTiNG BmooTHING IroN, A. Norris.—
Dated Srd Maych, 1880. —(Not proceeded with.) 2d.
Both top and bottom of the iron are finished for the
smoothing process, and the iron isslung in the handle,
s0 that it may be turned over at will,

034 SowiNG AGRICULTURAL SEEDS IN Rows, J. Scott.
—Dated Srd March, 1880.—(Not proceeded with.)
2d,

This consists essentially of one, two, or more wheels
with pockets in their circumference to hold the pota-
toes or seed, brushes to clean the wheels, elevators
from a reservoir of potatoes or seeds below to supply
the wheels, a spout from elevator to wheel, reservoir to
hold the seed or potatoes, an extra wheel or wheels on
# movable axis or axes and the framework and handle.

935. KeeriNg AN INAcoessIBLE RECORD oF WRITINGS
OR IMPRESSIONS, AND OF THE ISSUE OF Stamps, &c.,
F. T. Bond,—Dated 3rd March, 1880, 6d.

This relates to the construction of a box to be used
in connection with a slip of paper consisting of two
leaves folded in the middle lengthwise, with their line
of folding perforated.

036 BerIBBLING AND CARDING ENGINES, 8. Tempest.—
Dated 8rd March, 1880.—(Not proceeded with.) 2d.
Instead of having the doffers a considerable distance
from the swift, they are brought in such close
proximity that the swift will “lash” on to it the
material from the doffer instead of leaving it for the
angle stripper.

©37. SrarcHmiNGg LiNgN, &c., T\ Lancaster.— Dated 3rd
March, 1880.  2d.

This mixture consists of 28 1b, of sugar or saccharine
matter, 84 Ib, of borax, one quairt of turpentine, one

unart glycerine, one quart isinglass or gelatine solu-
tion (made one ounce isinglass to the quart of water),
one pint gum arabic solution or mucilage (made one
ounce gum to the pint of water, und one ounce
essence of lavender.

940. WriTING INSTRUMENTS, V. E. Wiley.— Dated 3rd
March, 1880,—( Not proceeded with.) 2d.

This relates to fountain ink pencils and penholders.

O41. TELEPHONIC APPARATUS, K. H. Courtenay.—Dated
Srd March, 1880 —(Nol proceeded with ) 2d.

In preference to curbon as now used in telephonic
transmitting, various carbonates or other suitable
salts of metals, and the metals also in a finely divided
state, and also an alloy of metals of variable electrical
resistance, are taken and heated in such a manner as
to be easily mixed with water or other fluid and form-
ing a compound metallic substance easily moulded to
the required size and form.

P43. Knrrrina MacHiNges, A. W, L. Reddie.— Daled
drel March, 1880.—(A communication.) 1s. 4d,

This relates to improvements on patent No. 192,
dated l4th May, 1879, and consists partly in a novel
construction of the stationary grooved bar over which
the work is drawn, and the back of which is grooved
to receive and guide the needles, and in a movel
arrangement of a toothed roller in relation to said bar,
and in a peculiar motion of said roller,

043. Serincs ¥orR FastENING GLovES, E. Horsepool.—
Dated 3rd March, 1880, Gd,

This consists in forming two short legs on one of the
metal plates of the fasteniog at the hinge portion, and
arranged so as to lie one on each side of the pin forming
the hinge pivot.

044, AtTacHINGg AIR VESSELS OR OTHER LIFTING
AGENTS TO BUNKEN SHips, IV, K. Mowbray and E.
Murley.—Dated Srd March, 1880.—(Not proceeded
with,) 2d.

Tubes are attached to or pliced inside the ship and
air is pumped into them to cause buoyancy, and tubes
are arranged side by side on the deck. Chains or wire
ropes are passed round the ship. The tubes are
clamped tight to the vessel by means of a lever and
air is foreed into them.

945. FELTED THREAD, W. A. Barlow.—Dated 8rd
March, 1880. —(4d communication.) 6d,

The slubs or coarse roving coming from the carding
machine pass uponaroller A Band then are driven upon
an apron which dips into a tub containing hot water
and soap, then the slubs pass between two wringing

—

rollers, The apron {8 made with a series of wooden
hars laid across and between a double cloth in order to
keep same in straight position, and upon the said
apron is sewn a band forming a pocket in which is
placed the end of the slubs in order that they shall
follow the course of che apron.

946. SpINNING APPARATUS, B, Riley.— Dated 8rd March,
1880.— (Not proceeded with.) 2d.

In lieu of the ordinary flyer and bobbin, an inverted

flyer is employed, and the yarn 18 wound upon the

spindle in the form of a cop.

948. Euvastic Beps ror Power Presses, &c., L.
f{im and J, B. Handyside.—Dated 4th March, 1880,
This consists in constructing power presses with

e
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beds A and B, kept apart by a number of metal or

india-rubber or combined metal, wood and india-
rubber springs D.

947. Gas Rerortr MovurHriECES AND Lips, &c, 4.
.ﬂ{ﬁl;c.-ﬁﬂuud 4th March, 1880.—(Not proceeded
with. .

This relates to means for insuring the hermetic
gealing of gas retorts and to facilitate the opening and
closing of the retort lids,

9498. Topacco Iipes, W, B, Haas.— Dated 4th March,
1880. dd.
A cover or cap plate is attached in a loose manner
by studs fitted to the sides of the bowl.

950. Jacquarp Looms, T. Blackhwurst, — Dated 4th
March, 1880, 4d.
This consists in operating, by means of a single
card, both sets of hooks in a double lift dobby by
causing partial rotation of the card barrel or eylinder
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as cach alternate pick only of the loom. A is the card
barrel which has rotation in the sliding blocks E. DI
throws the hook K out of action in its descent.

952. MANUFACTURE oF STEEL, 8. Pitt.—Dated 4th
March, 1880.—(A communication.)—(Veoid.) 2d.
A carburating material is employed which contains
only iron and carbon.

PB3. Inpia-nueser Linkp Canvas Hose, F. G. Hea-
wood.— Dated 4th March, 1880,—( Not proceeded with.)
2d.

This relates to means of strengthening the weaker
part or parts of woven scamless flax or canvas hose,
when lined with india-rubber.

D54, AuToMATIC OR MECHANICAL ORGANS AND HAR-
MoNi1uMs, J. ¥, Smith.—Dated 4th March, 1880. 8d.
This relates to improvements in automatic or
mechanical pipe and reed organs and harmoniums,
and to apparatus or means for playing or performing
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upon the same or upon pianofortes or other musical or
gsound producing instruments, by the aid of electri-
eity, magnetism, or otherwise. A perforated tune
band determines the admission of air to the speaking
pipes or reeds.
9656, StorrErING Borries, W. R, Lake.—Dated 4th
March, 18B80.— (A communication.)}—(Not proceeded
wemg 2d.
A cap fits over the mouth of the bottle, and within
this cap is fixed a plece of cork. To the upEar part of
the cap is fitted the upper end of a thick metallic
wire which is bent over and extends downwards on
two sides of the neck of the bottle, and the lower sides of
this wire are bent inward at right angles, and project
through curved portions of another piece of thick wire
which extends around one side of the neck of the
bottle, This second wire has upwardly extending
arms, whose extremities are bent in such a manner as
to fit into cavities provided for them in the neck of the
bottle.

0568, Wimnpows, &c., H. Brillain—Daled 4th March,
1880.—(Not proceeded with.) dd,
This relates to windows and sashes, or glazed frames
for cabs, carriages, &c.

968. Foroina, StamriNg, &c., METAL INTO SHAPE,
A. J. Acaster.—Daled 4th March, 1880. 4d.

This consists, First, of an exterior clutch or friction
motion, in combination with a foot lever or hand
screw motion and otherwise ; Secondly, the combined
arrangement of spring roller and set screw for regulat-
11:1%l the stroke of the machine ; Thtrdls. adapting the

lide or ram with a taper recess, and driving it by an
excentric and tumbler working therein and otherwise,

0560. Drivine AND REVERsING GEAR ror WAsHING,
WRINGING, AND MaNoLiNe MacHINEs, E. Taylor.
ETIDEM dth March, 1880.—(Not proceeded with,)

This consists principally in an ment of
mechanism whereby the box or tub is8 caused to
change the direction of its revolution every three (or
other desired number of) turns, whilst the driving
pulley keeps continually revolving in the same direc-
tion.

960. HyprAavLiC AND S8TEAM Livrs, J. and J. Shaw.—
Dated 4th March, 1880, —(Not proceeded with.) 2d.

This consists principally in connecting the piston
directly with the cage to be lifted by means of a
flexible piston rod composed of metallic wire (or wires),
or by a flexible metallic band (or bands) passing over
a pulley above, one end of the wire or band being
attached to the cage and the other to the piston in the
c¢ylinder or tube, which latter may be as long as the
lift is high.

961. WinD CHESTS AND NOUND-BOARDS, &c., . Kesseler.
— Dated Gth March, 1880.—A communication.)—
Not proceeded with,) 2d,
Suitably placed beneath the pallet ends are lever
supporting bars, hing&d o as to be capable of bein
sartly canted over,and in grooves across these bars wor
evers bent at an obtuse angle and pivotted at the
bend ; one end of each of these levers is so placed that
when moved sufficiently it may touch the overhanging
end of the pallet opposite to it and open the pallet.

062, Lames, D. Hynd,—Dated bth March, 1880, 6d,
The mant{al foatures of this Iﬂ'mﬁ are the reflectors
formed of separate plates, supported from above, over

the jets or burners, and having a space between them
and the adjustability of the gurn.':n to u greater q".

less distance from the reflectors. A is the suspendin

tubes. Bis a for carrying the reflectors, yﬁ

the gas-tight stufing-box.

9683. DETECTING AND ESTIMATING QUANTITY OoF Fing
Damp, &c., J. ditken.—Dated 5th March, 1580, 6d,

Tdhiu rﬂlaitea t;:- a mtm]l]] for indicating the

and quantity of inflammable gases or vapours in the

air ot the place tested, the apparatus consisting in the

combination of two thermometers, one of w is

M
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placed so as to give the temperature of the air and
gases before they have come into contact with
catalytic substances, and the other of which is

80 a8 to give the temperature of the said air and

or of the catalytic substances after the sald air and
gases have come into such contact, whether such
a [Su.ra.tun be combined or not with means for artifi-
clally heating the said air and gases. G inlet, E tubes,
F lamps, K flame space, D boiler.

964. DisTRIBUTING OR DELIVERING LIQUIDS IN THE
ForM or SprAY or Mist, T'. H. Bentley.—Dated 5th
March, 1880, 6d.

This consists in distributing or delivering liquidsin
the form of mist-like spray by causing the liquid to
pass through two es or channels arra 80 a8
to converge towards each other at a suitable angle to

cause the two columns, streams, or sheets of liquid
g through them to come into contact with each
other with sufficient force to thoroughly disintegrate
or divide the liguid into minute particles. The
tube conducted to the hose pitﬂa. D is the nozzle, The
chemicals to be mixed with the water are placed in F,
d passage, a are adjutages,
9065. Cricker BaT HaxDLE, . Rushton.—Dated 5th
March, 1880.—( Not proceeded with.) 2d.
A ll:iﬁm of cane is provided, the lower of
which is smaller or of less diameter than the upper;
this is for taking into the blade, upon which E" is
secured by &?ﬂmng or other means. This handle is
then covered with a case of india-rubber,

O68. StovEs OR AIR-HEATING APPARATUS, 8. C
Davidson,—Dated bth March, 1880. Gd.
This rclates to improvements on pateots No, 4773,
dated 15th December, 1877, and No. 1011, dated 14th
March, 1870, and consists in having the series of flut

on

n the two sides of
over the

T

vertical chambers situated u
fireplace A only, and not ex
the fireplace as formerly. Y is the top of
cases containing rib radiators. '
O areh a8, prosid iy e o
are .—(Not .

This consists in fitting the carriages with an addi-
tional pair of wheels earried in tilnu!ﬂll searings 0f
brackets formed on or secured to the outer sides of the
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tudinal sleepers, or other suitable
foundation on each side of the ordinary track.

IroN Fexvers, R. Roberts,—Dated 5ith March,
1880. —( A communication.)—{Not proceeded with,%'ﬂ'd.
The forming the front and sides is cast in
soveral In iron or chill moulds. The top bead is
provided with two flanges, which are closed
sure upon the upper part of the scroll. The lower
bead is mwade separately. The several parts, together
with the bottom, are mounted on a frame, and are con-
nected and formed into a fender by junction pieces of
cast iron cast on the op edges of the contignous
pieces, and joining the pieces together.
078. WriNciNg, MANGLING, AND WasnING MACHINES,
J. Cherk,—Dated 5th March, 1880, Gd.
The framing consists of a of jaws A Band a
lever C at each end of the rollers D and E, the jaws

being held at the required distance apart by a
stretcher rod, which acts at the same time as a ful-
gram for the jaws. G is a spring pressing the rolls
‘together.
B74. LusricaTivnGg SeiwoLes, &c., W, aud 8. Taylor.
—Dated 6th March, 1580, 6d.

This consists, First, of a double collar beaving for
lubricating spindles and bobbin wheels ; and Secondly,
A back plate cast with or fixed to the footstep plate

e e e e,
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and the end plate fixed to the same. A is inner collar
l’urnﬂn% for spindle, B oil cavity, D Lobbin
wheel, G back Flnte, H slotted angle plate, I sheet of

metal fixed to footstep plate.

©'75. TiLes For THE ForMaTION OF OvsTER DBEDs, M.
Bauwer.—Dated Gth March, 1880, — (A conmuni-
cation.)={Not proceeded wcith.) 2d.

The fence is comstructed of flat tiles pointed or
ntgnm:lare:dnt tga ho:itgﬁ. :-:i t.ﬂhu tﬂhhijimmilyl {riwn into

e and pro a horizontal (or perpen-
di&um'tlu the body of the tile) rim at the top }::r";]ﬁu-
venting the intrusion of destructive animals into the
beds or breeding places.

976. Rotatrso FORNACES FOR THE MANUFACTURE OF
BUOLPHATE oF SopAa AXDp Potasu, &c., IW. Jones
and J. Walsh,—Dated 6th March, 1880, ¢d.

In the rotating furnaces one large knife or stirrer A is

era of a cuarved form, extending

Irom near tmntl?ul!;f the pan to its eircumference.

B is the delivery hole, C recessing shelf, E E supports,

G wagon,

©77. Seixxine Muras, J. Hendry.—Dated 6t March,
1880.—(4 covnmunication.) 6d.

This relates to improvements in the construction of
self-acting s mules, specially designed for dif-
ferentially the tension of the yarn being
Wwound or t on fga cop, so as to effect uniform
Eﬁhﬂl to the point of the cop without causing

snarles " or weakening or breaking the yarn at the

of the cop. The machine has the usual

traversing
tra carriage E E, carrying the cop spindles S,

ilso the faller spindles F F. A weighted lever B has
fixed the strap B2, which reaches the
f y to the under guide tension
.rlr“m The lever acts on the fallers under the yurn
Wﬂnmnr;.::l*l:’ur lt! :l: it . uﬁ :lrc;:m t]ll:u lﬁw

on o ¢ welght c¢termines the
tension of the faller F, and thunucuntmh the tension

of the The tensfon is reduced as the cop is filled

by B ride up the inclined lover A,

978. Pue Weexcn, W, J. McCormick,— Dated
l‘ml Mi

n D)

This consists in the combination with the sliding

W or dog and screw collar of a spring.

y _pres- |

::lddan, rapid, an
the same, and in its p
increasing
extractor for the purpose of removing the cartridge

gradually decreasing motion is
to the hammer for the purpose of cocking
r sequence a slow motion,

in speed, is imparted to the cartridge
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ez

L=wt )

| NS
iz

from the gun. A is the stock, B is the breech case, C
is the barrel, D is the breech block. The block slides,
and is held shut by the vertical facing 0. E is the
trigger guard lever by which the breech block is
raised and lowered, F is the hammmer, G the tr‘l,chr,
all working on the fulerum I1; K is the wain spring,
L is a finger which is lifted by the cam of the forked
lever E, and thus caused to tip back the hammer into
the cocked position.

980. Drawivag Liguips rroM Corkep Borries, &e.,

F. E. E. Hooper and A. G. Lule.—Dated 61k March,

1880, Gd.
pointed tube which

This consists of a sharp edged or

can be screwed or forced through the cork until lateral

holes of the tube, according as they are presented
below the cork or not, permit or stop issue of liquid at
the exterior mouth of the tube.

981. Riverring, PuNCHING, AND BHEARING MACHINES,
&e., R. H. Tweddell, J, Platt, and J, Fielding.—
Dated Gth March, 1880, Gd.

This consists in the construction of a machine having
curved eylinder and plunger. A B are the jaws, D is

_Jo |

the rivetting tool, E E! curved cylinder and piston ;
H Carethe levers for working the machine, and packing
the slide automatically moved by A cuts off the water.

082. VesticaTing Miwes, &ec., T. Siwtherst.—Datled
6th March, 1880.—(Not proceeded with.) 2d.

This consists of a system of pipes so arranged with-
in the mine or other place that a constant supply of
fresh air is introduced therein, and u the escape of
any foul air or gases occurring within the mine or
other place the same are so diluted and weakened as

to become innocuous, and are carried off by means of

the fresh air so introduced into the mine through

such pipes.

983. OrxaMeENTING StRAw Faws, &e., 0. Thaege—
Dated 6th March, 1880.—(Not proceeded with.) 2d.

This consists in the employment of threads of cotton
or silk of various colours, and also of gold or silver
threada, the sald threads being introduced into the
loom during the process of weaving the straws into
gheets or lengths from which the desired article is to
be made.

984. Fine-arnMs, J. 8. Heath.—Dated 6th March, 1880.
Gd.

This consists, First, of arrangements for lifting the
hammer or hammers of breech-loading fire-arms ;
Secondly, in having a screwed opening in the loop of
the gun through which is passed a screw thread or
bolt which takes into an opening formed in the end of

[ATAERE I
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the fore end, so that by screwing the bolt into the
fore end same can be adjusted at will. A is the lever
carrying the bolt ; Bis a link sccured thereto; to B
when two hammers are required, a cross bar is secured
at C; D is body of gun, to which fore end E is
secured. Into this takes F passing through the loop
(G. The other figures show arrangement to be adapted
to the muzzle end of gun. These are screwed home by

the pieces G1 and H.

O85. Vessers AND MACHINERY FOR AERIAL NAVIGA-
T1oN, W. R Lake —Dated Gth March, 1880.—(A com-
mumieation.) 10d.

This comprises a light framework constructed of
wires, rods, thin metal tubing, and cordage, or other
suitable material secured at the intersections in any
manner to obtain strength and lightness, the whole
being covered and encased with silk, linen, thin
mubﬁ. or other suitable material secured to the frame-

G 0868. REworkING THE SHEARINGS oF IRON AND BTEEL,

work, presenting preferably the form of the grayling
or salmon fishes,

J. H. Rogers.—Dated 6th March, 1880, 4d.

This consists in moulding the shearings into com-
pact blocks and dissolving these blocks in molten iron
or metal.

O87. TREATMENT AND MANUFACTURE OF Inox, &c,
Sir B, and A, G, Bessemer.—Dated 6th March, 18850,

Bd.
This relates partly to the purification of crude iron
in such manner as to obtain a purified cast iron suit-
able for making such castings as are to be rendered

at its lower end to hold to the floor, and also pro
with a clamp by which it can be clamped to the side
or the end of any bedstead.

989. Kxrrring MACHINES,
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ladle earried on wheels and provided with nozzle and

:ﬂtulilpnr: Y is the gutter from which the metal flows
L

1¢ fire-clay nozzle into the moulds F, carried on
the wheel G,

©88. Bep CLomaes Evevatons, J. W. Cousinsg.—Datled

Oth March, 1880. 0d.
The elevator is formed of an upright having a spike
ded

. Cotlon, — Dated OLh
March, 1880, 8d.

This consists in the employment of two narrowing

machines, one to act with the frame needles and the
other with the maching needles, B is the needle bar,

I
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C are the knocking over bits secured to bar D, E ave
the sinkers, F are the points to act with the frame
needles in narrowing or widening the work, and @G the
points to act with the machine needles,

P90. Scuoor DEesks, &c , J. Glendenning.—Dated Sth
March, 1880. od.

This single frame or stand consists of the base piece
A* and uprights A1, A?; Bis the desk proper, on whose
slope or writing board B*, the books or other articles
are placed while being used ; C is the seat. The desk

proper and the seat are both supported by and upon

the said stand or frame, that is to say, the desk proper
B is supported on one upright and the seat C on the
other extending up from the base A®. The base is

firmly secured by screws or otherwise upon wooden
cross pleces or sl

ra. E E are foot platea to forma

rest or support for the fect of the pupil. Fis a pad,

(i back support.

991. MaxuracTURE OF NAlLe. G. TV von Nawrocki.—

Dated Sth March, 1880 —~(A4d communication.) Od,

The machine consists chiefly of two pairs of rolls or

discs—A, B, ¢, D—pluced at right angles to each

other, and between which the iron bar F passes.

The edges of these rolls are chamfered, so as to form
confeal surfaces which touch each other, a rectangular
M being left between them, which varies during

malleable by cementation in the solid state Dby

the revolution of the rolls, corresponding to the vary-

n‘lm o8, 80 that these wheels run on vertical | 979. Brercu-Loapixe Fire-ArMs, P. 1. Godsal, — | desiliconising molten crude metal, and also in some | ing section of the nail {belnE largest at the top thereof
or ini and bear along the side or edge of Dated 6th March, 1880. 6d. cascs nlloringg the metal with manganese. R is the nuE:l dlmjnuhh:ﬁmdmllr its gm and as
an line of rails carried by and secured to the | This consists of mechunism whereby, through the - many times as there are nails produced @ revolu-
transverse or rocking of the trigger guard lever or its equivalent, a tion of the rolls. The space dimi

&
during the revolution of the rolls, determines thereh
the nhg.n of the nail shank, while the head of ﬂumﬂ
is pmdl::u&d by nurrﬂﬂouding' recesses in the cir-
cumference of the rolls, One pair of rolls
cutters F which scparate the npail blank or
from the iron bar, and as the formation of a new
nail commences immediately afterwards no loss of

material occurs by this operation.

002. Vacouym Boxes ror PAPER-MARING MAcuiNgs, A
Hrmfi}:.wﬂaud 8th March, 1889, —(Not proceeded
with.) 2d.

The sides of each vaenum box (which sides are
transverse to the wire) are formed by rollers of brass or
other suitable material, and which may be carricd
like the rollers ordinarily su ng the wire. The
bottom of the box is formed by a plate or closed
frame, which can be adjusted so as to bear up in
close contact with the lower parts of the rollers, and
the interior of the box may communicate wit-il the
vacuum pumps by one or more pipes connected to the
bottom plate or frame.

003. TREATMENT AND MANUFACTURE OF PHOSPHATES,
W. J. Willioms.—Dated 8th March, 1880. 4d.

This comsists in the use of coal, carbon, iron, or
other deoxidising ?ont. together with steam and air,
for the purpose of decomposing chloride of sodium (or
potassium) and producing phosphates of soda (or
potassa) from natural or manufactured phosphetes.

904, Gas Bunrxers, &c., G. E. Webster and W. E.
Fm.—sﬁuud Bth March, 1880.—(Not proceeded
i .
This rclates to burners wherein the current of air
Hmuiug between two sheets of flame is ated and
xed according to definite proportions for the qunnti:.lz
and quality of gas used through given sizes and kin
of burners.
095. Gas Furvaces vor MeLrmNG Grass, 4. L.
Assézat de Bouteyre.~Daled 8th March, 1880. 6d.
Each gasogene is formed of a closed chamber G
divided into two compartments by a vertical partition
which leaves under tﬁu general roof an open space of
0'40 metres in height. The anterior compartment
BErves as a meter. At a third of the height of the
anterlor chamber is arranged an inclined metal
plate, resting at one part on the separating partition
at about 150 metres from the ground, and at the other
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part on the floor of the gasogene, which it joins by a
series of inclined steps or benches rising onc above
the othier, under the resaults of which are a series of
vertical side holes, ' This arrangement has for its
object to shelter the holes from the inroads of the
scoria, Below this plate is awrranged a small air
chamber, into which the wvertical side holes
open, and which is in communication with the pipe
of a ventilator, such as that of a steam generator.
This generator R as placed in comnection with the
melting furnace, the waste heat from which {t
utilises, it being sufficient for the action of the venti-
lator, and for the production of the steam necessary
for tim gasogene.
0086. ﬂrr:c::.m Bﬂ:uﬁm, J. @. 8 dxﬂm:}.—ﬂam Sth
Mavch, 1880, ol proceeded wi ad.
On each side uf—&.\a vessel is constructed a water-
tight bulkhead at some distance from the outer sides
of the vessel, so as to provide a clear passage from end
to end, or for the greater part of the vessel's length.
From this lateral openings, that can be secured
by water-tight doors, are made into several cabins,
berths, or other compartments or passages within,

907. MP& &e., F. W. Monck.—Dated 8th March,
This relates partly to a means of constructing lamps
whereby they are made sclf-righting. C graduated
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glass tube over oil reservoiy, P a piston, H works in a
cylinder in the reservoir, K ofl pipe, N ball valve.

900. spcoriva Kxons orn Haxpues, R Wright.—

Dated 8th March, 1880, 4d.
A is the knob : B its stem, circular in cross section ;

CC are saw cuts or grooves formed across the stem ; D

is a slotted metal plate which is caused to embrace the
stem where the saw cuts or grooves are made in it ; E
is a small hole in the plate D to allow of a small nail
or screw being passed through to keep it in place.

1000. Wixpixa Macnises, A. C. Henderson.—Dated
Sth March, 1880.—(A communication.) 6d,

This consists, First, in mechanically actuating the
windle or winder by means of a friction roller acting
in the groove of a Ay whoeel fixod to the axis of the
windle ; Fecondly, in stopping the windle by a friction
brake acting on the grooved fly-wheel ; Thirdly, in
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1001. Bicvere Sranps, &c., €. Wicksieod.—Dated 8th
Ma Gel.

rch, 1880,
This ccnsists in o stand, of the employment

by o click ent

guide thread bar, I

THE ENGINEER.

Crosinve or Doors or VaLves, &o., J. B. Cull and

J. B. Fenby.—Dated Oth March, 1880.—(Not pro-
ceeded wath,) 2d.
This consists in at to the bolt of any door or

valve suitable mechanism for indicating and er-
ing the number of times the sald door or valve is

of triangular pieces provided with legs or curves. A

are trinngular spaces, the ends of which are turned up;
the ends B form hooks for the handle bar when the
bicyele is inverted, and then C acts ns logs when the
stand is folded up.

1002. Warcues, &c., W. R Lake.—Dated Sth March,
1880. —(A communication.) Gd,
This comprises a novel manner of mounting and
npplr'lﬂ the escapement, whercby it may be readily
removed and exchanged or replaced.

IDBEB.M Iﬂcﬂfﬁ Nurs, J. F. Wiles.—Dated 8th March,
1880.

Instead of cutting or splitting the nut and giving
ench leaf or thereof a set towards the other, the
two sides the upper portion of the nut are com-
pressed towards each other, thereby forming the bore
of the nut at the upper part thereof somewhat oval.

1004. PropucTiox or CyaNipes oF THE METALS oOF
THE ALKALIES AND ALKALINE Earris, J, H. Joka-
son.~—Dated §th March, 1880.—(A communicrtion.)
4d.

This consists in the conversion of the oxides,
hydrates carbonates, <ulphates, or sulphides of the
metals of the alkalics and akaline earths into cyanide,
by the employment of nitrogen gas in closed vessels,

1005. DisinFecTING WATER-CLOSETS, &c., J. H. John-
son.—Dated Bth March, 1880.—(A conmmunication.)
.

The apparatus for su disinfecting liquid to
the closct consists of a ?ﬂ"ﬁ contuining a disinfec-
tant, and ed with two pipes C and 1), the upper
one, of which is connected with a water service pipe,
throngh which water drips or flows into the vessel A,

whilst the lower pipe leads from the vessel A into the
bowl of the closct, so that the liguid charged with dis-
infecting material as it reaches the level of the pipe D
will overflow and pass thnrathrnug,h to the closet bowl
Within the vessel A is the separate and distinct vessel
B for disinfecting the closet room. F and G are two
pipes, one forming an air inlet, and the other an air

outlet.

1008. GexerAaTION AND EMPLOYMENT oF MIXED

Varours vor THE PropucTtion oF Motive PoOwER,

A. M. Clarl,—Dated 8th March, 1880, —(A communi-
eation.)—{(Not proceeded with.) 2d.

This consists, First, in the use of a mixture for

actuating and propelling o ton consisting of a
. y E; thﬁ sulphide of carbon and

vapour ﬂaﬁunumtud

saponi paraffine oil ; Becondly, in the method for

producing a motor actuating a piston, viz., forcing,

admittipg, or injecting bisulphide of carbon into a

boiler containing saponified paraffine oll and water,

which should be first heated to r&}kmpnmtum of from

1756 deg. to 200 deg.; and, Thirdly, in the method of

operating a piston, viz, supplying the cylinder of the

engine with a mixed vapour generated by the action
of heat in a mixture of saponified paraffine oil, water,
and bisulphide of carbon.

1008. Securino Tie Exps or Tors A¥Dp Borrosms 1N
MEeTAL Boxes or Cases, WW. F. Lot:.—Daled Dth
March, 1880.— (A communicalion.) 8d,

This consists in the combination of the roller E, the
dise L, and their adjusting devices, all so constructed,
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, and o ting, na to form a double fold or

arran
l-:T {nint with or without the paper packing and
tgluﬂ'll goldering.

openad and closed,

1011. Purrevs ror Traxssurrise Motios, &e., E. C.
F. Otto.—Dated 9th March, 1880.—(Not proceeded
with,) 2d,

This consists in making o pulley of two discs of
shoeet iron, steel, or other suitable metal or material
securely fastened together in any convenient manner,
the sides whereof are formed more or less convex by
suitable pressure, or otherwise, while the periphery of
each dis¢ 18 so shaped that when uni a suitable

dm or surface is formed for the reception of the
wd,

1012. Furxaces voR MaKING HARD AxD SorT STEEL,
&c., 8 and D. Thomas,~—Dated Oth March, 1880, —
(Not proceeded with.) 2d.

The furnace is constructed at the sides, front, and
back of water boshes, connected together soas to allow
of a eurrent of cold water to pass through them ; at
one end of the furnace is a space for fuel, and at the
opposite end of the furnace is a chamber heated from

e flues of a furnace ; this chamber contains pipes
through which a blast of hot air 1s forced, the blast
entering the furnace at the sides, end, and top.

1013. ExciNes 10 BE DRIVES BY WATER, E. Wig:zell
and J. Pollit.—Dated 9th March, 1880. 6d.

The engines are constructed with a ¢ylinder having
two conleal plates which form the covers of the
cylinder, and the cylinder is closed in by a eylindrical

which is bored true to a globe, and from a radius
struck from the centre point of the eylinder. Within
the cylinder is fitted a plate forming the piston of
the engine : this plate is either cast or fixed on a glube
or ball which works in bearings formed on the

cover plates of the cylinder, and the globe or ball is
kept In working position by means of the packing ring
and packin gﬁmds. Between the covers and with-
in the cylinder is fixed a plate on which is passed a
slotted npﬂui.n%mndﬂ in the piston plate, which gives
a vibrating wabbling motion to the piston plate when
the water is acting on the piston plate, and which
communicates a rotary motion to the steel arm
m:hmultng the crank which gives motion to the driving
shalt,

1016. SBusrexpiNG NoseEpaGs, F. H, Greenstreet.— Daled
Oth March, 1880, 2d.

Attached to and continuing from the shafts are rods
which hook into eyes, and are kept in position by a
catch or snddle made to fit the shaft. The bag is then
suspended from the ends of the rods and hangs mid-
way between them.

1019. Maxuracrure oF Maowesia, T. Twynain.—Dated
Oth March, 15880, 2d.

This consists in the preparation of esia from
dolomitic lime by dluoiving out the lime from burnt
mrﬁnulia by means of a solution of chloride of
calcium,

1020. Fumrsaceks ror BumrNING AND DEestroviING
Rervse, J. R. Picard,—Dated Wth March, 1880, (Gd,
The furnace (the inside of which is arched) is con-
structed without partition and with an upanlng H %n
the mntrﬂ? the whole length of the furnace for the
reception of refuse, so that the carts or trucks bring-

the refuse can shoot it direct into the o
The exits for the heated gas are by flues constructed

ing ing.
in the crown or top part of the furnace, which are
carried separately to a chamber where the flue dust is
deposited and can be removed without entering the
flues. M, fire-bars; F, flues; H, dust chamber; I,
purifying fires.
1021. Camniace Frruixas, &c., €. Woolnough.—Dated
Oth March, 1880, Gd,

This consists in constructing a carringe roller Lolt or
dragon tongue bolt with a movable head, capable of
being easily detached from the shank, so as to allow

i

v

of the trace being readily slipped off the sume, and of
the horse or horses being almost instantaneously
liberated from the vehicle in case of aceident.

1022. SpixyiNe Axp TwisTING 0F YARN AND Finnes,
J. ﬁn”u;j, —Dated Oth Mareh, 1880.—(Not proceeded
with, '

Near the top of each flyer is attached a cateh or
nipper. The ecatchies or nippers are mounted on the

re board, rod, or rails aa convenient, in such posi-
tion that whilst the skin is the nipper or catch
is clear of the yarn or th , but as soon as the weft
gets under the bobbin, or it runs unevenly from other
cause, the thread is caught in the cateh or nipper, and
instead of snarling a lap is formed,

1028. CoxTroLLING BY HAND THE MOVEMENTS OF
Exarses, K. H., N. Alleyne,— Daled DA Marech, 1880,

el
This consists in connecting the handle G which
works the slide or valves of the subsidiary cylinder

A to the piston thereof in such a manner that tho

movement of that piston resulting from a movemont

of the subsidiary slide or valves shall tend to cut off
the supply of steam which is aoting on the subsidinry

1010. IxpicaTING AND REGISTERING THE OPENING AND

I piston. A, subsldia :ﬂundur; B, cataract ; C, arm
on rocking shaft D ; F, slide rods ; A is an wrin on the
rocking shaft H.

1024. Saviva Lare v Case or Fire, H. J. Allison.—
Dated Gth ﬁﬂ;ﬂhﬁﬂ&ﬂ.—{d commitniealion. )}—{ Not
woith.

This apparatus is fitted in the loft of the bullding.

Two jolsts are fitted into the partition wall, and a third
olst is connected to them by ::ﬂlhn irons, The s

tween the joists is filled in firebricks to form

a floor. Upon the jolsts is fitted an iron frame reach-

ing to the roof, in one side of which slides an fron

nétum]:; I nal;iu this chamber or u cell is a ladder reaching

0 the roof,

1025. Curring or Preking Coar 1x Mixes, d¢., . R.
Lake.—Dated 0th March, 1880. —(A communication.)
Gel.

A represents an ordinary pneumatic rotary engine
in a case, which case is made in part of an air chamber.
A wvalve is placed on the upper part of the eylinder
and the ports communicate with it ; these ports alter-
nately take from below the valve S to the cylinder and
nlternately exhaust nir at the side of the cylinder
the valve 8 has imparted to it a reciprocating motion

by means of a crazy wheel, that is to say, a wheel set
obliguely on the shaft of the rotary engine, this wheel
operating in a ve, which is formed in the top of
n knuckle joint countersunk into the top of the valve
. On the end of the cylinder is formed a serrated or
El]'uov#d bearing, on which is placed a sleeve arranged
be rotated by a pinion. This pinion is upon a longi-
tudinal shaft \ ﬁt\mﬂal with the cylinder, and oporated
E‘uln Mcmnk or handle W to rotate the pick or cutting
10268. Prevexnting Dravonts oF Air or Dust rrouM
ExTERING THE WiNDOWS, DooRS, OR VENTILATORS

oF RAlLwAY Canntaces, &c., C, I Mar:etti.—Dated
This consists of a wind guard, deflector, arrester,
or excluder A, made by ference of a trough like
section in sheet metal or other suitable mate and

with vne or more curved or straight deflectin Tlutua

or tongue pieces D projecting therein, the whole being

secured to the stile or side of the window or other

opening with box-like space left between the

ﬁ“d :El ndguard, deflector, arrester, or excluder and
e stile.

1027. Weavine Loowoees, &c., C. Cross,.—Dated 0th
March, 1880. od.

This consists, First, in apparatus for the positive
and accurate delivery of the “‘lap weft” or *“ whip
threads " for forming the coloured borders ; Secondly,
in npgarahm for stupl,}gng the loom when either of the
lap threads breaks ; Thirdly, in weaving ornamental
cashmere borders to loongees or other ornamental
fabric by the employment of tie-ups which show the
warp threads only nnd conceal the weft,

1028. Prixting Froorcrotus or Oruorotus, &o., 4.
L. Klein.—Dated Oth March, 1880. 6.

The dot or pin is slightly curved at the sides a a and

i small rounded air cup b b1s formed at the bottom,

and four lines ¢ ¢ are cut ic the bevelled sides leading

from the surface to the air cup b b, the snid lines c¢

commencing a little below the surface of the copper,
and extending to the entrance of the air cup. o
the sifrface of the ﬂag r to the commencement of
these four lines the orifice is slightly countersunk as at
d d, and the sharp edge loft from the countersinking
is rounded off in order that it may not cut or other-
wise injure the material whilst in the act of printing.

10380. Honrsesuors, &c., J. Holt, J. Maude and B,
.fnl'l:l. -—Mﬂuud 9th  Mavch, 1850.—(Not proceeded
with. .

This relates to constructing horseshoes with movable
‘calking or slip cogs,

1081. Fastexiva Boors, &o., M. L. Miller and H.
Hﬂ;tj;ﬂ.ﬁﬂﬂlﬂt Oth Mareh, 1880. - (Not proceeded
irth, .

This consists of two identical members or portions,
each of which is composed of a speclally curved or
sl shank provided at one end with a button,
knob, or head, and at the other with prongs or pin
polnts, the said apparatus fo together, when
applied to the article, one pair of fastenings,

1020. MacuiNery vor RoLLixe RAILWAY OR OTHER
WneeLs, &c., G, Cotlon and C. H. Smith.—Dated Oth
March, 1880. Gd,

A is the main frame of the machine ; two pairs of

horizontal rolls shaped to fit the sides of the wheel K

to be rolled, are fixed on a shaft carrying sliding bear-

Ocr. 15, 1880,
o Tt bt e e
ings. The front bearings are connected by links to
cross head Mmtﬁ;&mmd working in a
anti-fricbion yollers which bese aguinat one :f:iﬁé'

cylinder, so that the rolls on cither side
mbﬁ :;nwﬁ nmﬁ'ﬂa to 1::' furth::hﬁ'um each

rdraulic cylinders traverse the with
the rolls parallel to the sides of the wheel E. The
rollers for forming the tire or flange of the wheel to be
rolled are fitted with feather keys on the
rollers are carried in bearings fixed to &
which are caused to advance towards or
the centre of wheel K by hydraulics,

1082. Uriuisine EXcREMENTITIOUS MATTERS, &0,
- Ifis II'?dtxﬂ;'m.—ﬂatﬂi ﬂ;ﬁ March, 1880. 84,
rela o apparatus for evaporating and drying
urinous and excrementitious matter,

1033. Roruixa Tea Leaves, Hoskino axp PoLsmxo
Rice, &c., A. C. 6. Thompeon.—Dated 9th Mareh,
1880. 6.

This relates to a globe revolving upon a vertical and

horizontal axis simultancously in combination with a

lower fixed vessel,

1034. Carsurerrivg AIr, &c., B Edmonds.— Dated
Oth March, 1880.—(A communication.)—(Not pro-
ceecled H"”ft.a 4d,

This consists in placing a hydro-carburet in contact
with a body heated to a temperature sufficient to
vaporise to hydro-carburet immediately, and in
mingling the vapours thus produced wltj:. the air
which it is desired to render carburetted.

10868. Coir Srrixos, &c, H, Smith.—Dated 10tk
March, 1880.—(Not ed with.) 2d.

Clips or staple clips are formed on the iron, steel, or
wooden luths of mattresses in such a manner that the
rings at both extremities of the coil will catch in
same, and will be held secure in position,

1037. Srasparp Liguip Measvres, D. Moulton,.—
ﬁmﬁ 10th  March, 1880.—(Not proceeded with.)

This consists of a mode of inserting in the sides of
jugs and cups of earthenware or china, & small plate
of pewter to recelve the Government weights and
measures stamp,

1038. Heating Axp InLumizaTiNg Gases, &e., J, 4.
Ste h;thﬂnud 10th March, 1880.—(Not proceeded
g T ik,

Solid sewage matters are heated in retorts ; steam is

then passed over the heated matters. The a

for incandescence consists of a material wm

preference, may be a composition of uﬁ

magnesia, and whitl.u? made into a plastic state

a solution of nitrate of potash.

1088. TrorLies oR CARRIAGES FOR CIRCULAR Baw
Bexcues, B. J. Webber.—Dated 10th March, 1880.- -

(Not {{‘ﬂﬂﬂﬂl with,) 2d.
The trolly is provided with two excentrics on a shaft
working in beurings and provided with a lever handle,

the trunnions being guided by a slot or slide.

1040. FLuip Pressvre Reovrator, €. C. [Barton.—
Dated 10th March, 1880, Gd.
The apparutus is constructed with a case or box A
which is connected on one side with a su B
from the main, nnd on the other side with the dis-

charge or delivery pipe C from which the water is to
be drawn. Within the case or box A is a "
valve D suspended by a flexible sheet F, which is
closed by pressure in the outlet or delivery E'ﬂpo c
ngaii,ﬁﬂt the action of a controlling spring E or a
welght.

1041. Ivuectons o WATER-FORCING APPARATUS FOR
Feepino Bream BoiLers, & W. Garrett.—Dalad
10th March, 1850.—( Not proceeded with.) 2d.

This relates to an apparatus for injecting or water
forcing by gravity.

1042 Kxr1rreEp axp Loorep Fasnrics, &e., 8 Thacler.
Dated 10th March, 1850, 6d.

This consists in laying in two additional threads
hut'l;r:-nn succeeding courses of looped or knitted
work,

1043. Prooucisg ORNAMENTATION ON PORCELAIN,
&c., I\ Bevington, —Dated 10th March, 1880.—(Nol
proceeded with.) 2d.

The article is coated with a solution of gum or
cement in water and **water slip” by means of o
brush, and then it is sprinkled with small particles of
clay obtained by the mixture of gum clay, and water
clay. The article is then col and fired.

1044. TueaTment or CoNcrEre voR DBorLpixo PUR-
roses, &c., €. Drale.—Dated 10th March, 1580.—
Not proceeded with.) 2d. |

This relates to the manufacture of concrete slabs
and to apparatus for adjusting and holding them in
correct position while being built,

1048. ComrressiNg ATk BY ELECTRICITY FOR OBTAIN-

e Morive Power, V. Poulel and E. -—
Dated 10th March, 1880, —(Not with.) 2d.

An clectro-magnet attracts a rod, which serves asa
boaie the powen A eaniiiae rh Asmut e
crease the power, A ponnected o
a fly-wheel anp?l an air pump in connection with a pipe,
through which alr is com into thoe boiler. An

inlet pipe for air is fixed on the Lofler, and communi-
cﬂ::u th the slide and slide rod of a secondar
piston.
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E

pds mounted u a cylinder capable of be
ﬂhﬂﬂﬂd,ﬂﬂlﬂiﬂ&ﬂnﬁrﬂnﬁmuﬂ

a perforuted plate.
m& TasLes, H. Halstead.—Dated 10th March, 1880.
The

table is provided with a nut working on a
screw, to which rotary motion is im so ns to
adjust the beight of the table. 8o as to turn the table
at an angle it s connected with the nut by a shaft and

n engaging with an internal spur wheel carried
y the nut.

1040, Maoxero-ELECTRIC BRAkEs, &c., €. Groom-
hﬁdg-.—ﬂﬂuud 10¢th March, 1880.—(Not procesdad
with. -

A nuu}thar of electro-magnets are arranged in a
bearing between two pairs of wheels and their poles
rost upon the face of the rails which form the armature
of the magnets.

1060. Rervrrisa Parer, 4. M. Clark.—Dated 100
March, 1880.—(4 communication.)—(Not proceeded

uﬂt& 2d.

Rag stotk is boiled and then placed in a beater which
ncts upon it while the mat s suspended in hot
water or other liguid.

1062 Locomorive Exoises, . Brown.—Dated 10th
March, 1880, 8d.
Instead of guide checks to keep the axle boxes in
tion laterally, a radial rod is employed, one end
connected with one of the plates that join the
opposite axle boxes rigidly together, jand the other end
is connected in the same way with the frame of the
. For each pair of wheels an extralongitudinal
frame {8 provided to carry the runniong gear of the
engine independent of its frame, the two opposite
frames being connected by a connecting bar free to
turn in eylindrical bearings, and upon which the bear-
ing w of the engine are supported. The tires of
tho w are made so as to allow of their removal
without displacing the body of the wheels. Au im-
btrake is applied between the two shafts of the
ve. Metal bushes are inserted in the ends
of coupling and connecting rods, and are rolled out
with & Dudgeon expander until the diameter fits the
crank pin, An improved form of fire-box is employed
with washing out plugs.

ReouLAaTinG THE SuprLy oF AIR 70 FURNACES,
T. 8. Prideaur.—Dated 11th March, 1880. Gd.

This consists, First, of a furnace door, or furnace
door and front combined, having an opening for the
admission of air fumlnheﬁ with a cover or shutters by
means of which the air can be admitted or excluded
at pleasure, and communicating with the interior of
the furnace through a grating, so arranged as to inter-
¢opt and absorb the heat radiated outwards when the

alr valve is closed, and to heat and distribute the
stream of air which flows through it into the furnace
when the air valve is open ; Secondly, of the mechanism
which by its automatic action gradually closes the air
valve. When the fire door Is opened the cup C emptics
itself of mercury through orlfices O and when the door

18 again closed the cup descends gradually as the mer-

eury re-enters. A disc below the cup C follows it at a

short distance and assists in regulating the flow of the

mereury,

1064. CostroLLING THE EXPOSURE IN PHOTOGRAPHIC
OrEraTiONs, J. and W. [. Chadwick.—Dated 11th
March, 1880, 0d.

A rotary shutter is centred on a fixed disc so as to
revolve in front of the leus aperture. This shutter is
composed of two sectors which balunce each other on
the centre, and alteruately obscure the lens aperture,

the exposure taking lplmm during the intervening
The shutter is rotated by a |e«|:«rh:c{;1 In the

A is the fixed disc with a flange A to protect

the shutter B, and an opening A surrounded at back

afl that screws into the end of the lens tube ;
B are the two sectors, and € is the spring abutting
againat the stop D which is'adjustable.
1066. ProrrLrivg Vessers, J. McLennan and R, Owen.
=—Dated 11th March, 1580. 6d.
The propeller consists of a bollow drum with deep
, between which is fitted a series of screw

forming an endless screw confined between two
eireular walls,

1066. Recuratio Te BuprLy oF Gas, J. McLennan
and R. Owen.— Dated 11th Mareh, 1880. 6d.

A levor works in a chamber on centres fitted between

the inlet and outlet for the gna, such lever being con-

nocted at one end to the valve for admitting I;hufuta
the and at the other end to the valve for ita
escape therefrom. In tho first arrangoment A is the

chamber, D the inlet valve, and E the exit valve, to
both of which the lever F is connected and is pivotted

at G. In the second arrungement, G is the fulerum,
B the inlet valve, and C the exit valve on opposite
sides of the partition L.

1067. Maxina Croanerres, K. Gothied. —Dated 11th
March, 1880, —(Not proceeded with,)—(A communi-
cation.) 2d.

The cigarcttes are made of wvarious thicknesses by
means of a band, attached at one end only, the other
end being free, the cigarettes being made in a box
with a transverse partition and sliding cover,

1068. Nicker Axp Cosavr, H., H. A, 'and W, W.
Wiggin and 4. 8. Johnsltone.—~Dated 11th Maich,
1880, 4d.

Metallic manganese is added small portions ata
time to the cobalt or nickel when in a state of fusion.

1069. Wrinoiva AND Maxarino, J. Wilding.—Dated
11th March, 1880, 0d.

Three rollers are employed, the axes of the two
upper ones being mounted at either end of a link, the
pivot of which works In a vertical slot, so that the
rollers can accomwodate themselves to the thickness

_I,rl'
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of the materinl being operated upon. A is the lower
roller in a fixed bearing, and B B the upper rollers
with rocking bearings D on either end of a lever
having a central stud, which moves vertically on a
block sliding in the slot F,

1080. Working THE ExpansioNn VALVES or STEAM,
AR, OB (GAs ExoiNes, J. Ramsbottom, —Dated 11th
March, 18580, 0Od.

The valve rods D D are made with knee or toggle
joints E E, sufficient] rlﬁrld in their action to open the
valves B B! B2 By, either by a pull or thrust, so long as
the joint pins remain in a right line with the other

part of the rods ; a stop is provided and arranged so
that when the required distance has been travelled by
the valve the kuee or toggle joint is relieved or
tripped and the wvalve is at liberty I'm rosume Lta
former position, by springs, ure of steam, or by
%mwitjnpﬂh A is the cyﬁngcr, and C C the rocking

ever to work the rods D D,
1081. SpinpLes oF Braiping Macmiwnes, J. Booth.—
Dated 11th Mareh, 1880, 6d.

The fiyer aa is made of a piece of wire with a curl
opposite the bobbin, and a similar eurl e at the top, so
ﬂI:ul: no threading is required for the flyer, the bottom
part e’ is madeseparate and isstronger tban usual. The
topof the barrel d d has a transverse opening ¢ ¢ from front
to back, and the drop s consists of a casting sliding up

and down outside the barrel, and has a projection ¢
which takes into notches in the top of the bobbin, and
a hole & is drilled through it in the same direction as
¢. The upper end of the weight ¢ has u loop &, so that
when the weight i is raised the thread can be drawn
through the barrel d, the drop f, and the weight i at
one operation, and then drawn through the hole [ at
the top of the barrel.
1082. PrisTine ASp Dyeiso axp 8reaminoe CorToN
Faunrics, J. King —Dated 11th March, 1880, 6d.
The goods are entered into the steaming chamber in
a slightly damp condition, and the serles of drying
cylinders is abolished. From the washing apparatus
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ed, or from the ding or oiling apparatus, the
déod.; are taken thruup;% squeezing or wringing rollers.
¢ drawing represounts an oiling apparatus in which
T is & trough betwoen the stan a8 of a wringing

machine fitted with rollers P R, the lower one dip

into the liquor in the trough, The fabric passes in at

F and is led into the trough T under & guide roller

near the bottom, then up and between the squeezing

rollers, from whence it passes over gaide ro G to
the steaming chamber.

1083. Broves axp Fursaces Heatep ay Gas, F. C.
qwm;r.aﬂqud 11th March, 1880, —(4 communica-
tion, .

This consists of a transverse slit in the arch of the

generator close hy the stoking place in combination
with the nir inlet channel in the front wall of the
smoke casing,

1064. Srecracies, 8 O0fenbacher.—Dated 11th March,
1880, —(Nol proceeded with,) 2d,

The ljuinl: leaf is connected to the "side™ or
““temple " by a screw pivot, so as to be able to vary
the angle ﬂlv the glasses in respect to the sides or
temples.

10685. Suger or Cast Irow TiLks vor Roorixa, L
Gil u}:rt.:ﬂulnt 11th March, 1840.—( Not proceeded
with. ) 2d,

The tiles are enamelled in both sides and have a
groove formed in the middle of their length, and their
edges bent over one above and the other below, so as
to overlap one another when placed in position, At
top is n hook to fasten the tiles to the laths, and in
the middle about the top of each ‘]}Iuﬂa is rivotted in
the ve a second hook made of band iron to receive
and hold the upper tile,

10686. SeLr-ApiusTiNG BEARINGS FOR BMAFTS AND
AxLes, F. H. F, fdr:pd.—{d communicalion.)—(Not
with

rt of the bracket containing the bush or
box is of ordinary eonstruction, but its bottom part
is at right angles to the bush, and 1s hinged to a somi-
vircular projecting bracket of a te resting upon the
bed plate of the bearing on which it turns,

1087. GeNemaTING STEAM, F. J. ham.— Daled
11th March, 1680.—(A communication ) 6d,

A quantity of water is forced by a force pump
between two boiler plates, almost touching and highly
heated, whereby the water is converted into dry
steam, which acts directly on the piston of the engine,
the slide valve of which is abolished. The feed pump

The up}wr

bas a variable length of!stroke, and measures the
necessary quantity of water to be converted into
steam. A is the fire-box, B the steam generator, con-
sisting of two plates arranged closed to each other, and
between which the water is forced by the pump.
C ; B! is the chimney or flue for the escape of the pro-
ducts of combustion, F is the engine, G the exhaust
valve.

1068. Fivrens, &c., R. Schomburg.—Dated 11th March,
1880.—( Not proceeded with.) id,

The filtering medium consists of layers of slag wool
with layers of charcoal at the inlet end, in combina-
tion with layers of spun TM at the outlet end. The
inlet is formed at the lower end of the filtering
chamber and the outlet at the upper end.

1070. Biovoves, D. T'. T. Sparrow.—Dated 11th March,
1880, dd.

The small wheel is placed in front and forms the
steering wheel, while the larger hind wheel is the
driving wheel. The steering is effected by a lever and
connocting-rod at the height of the top of the steering
wheel. The propulsion is effected by treadle levers
connected hy cranks with the driving axles. The
socket and fork aptnﬂl:édaﬁd Lhu m utaarinhg
arrangements, are rep tes near the
front end of the backbone n::lcly x:rk, anti-friction balls
being interposed, such plates being extended to pro-
vide the necessary leverage and connected with the
fork by a pin or bolt and nut.

1071, AxLe ArM3 AND UNDER CARRIAGE or WHEELED
VemoLes, J. Offord—Daled 11th March, 1880, dd,

The axle arm adapted to recelve the bush secured to
the nave of the wheel is of wrought iron or gun-metal
and prniuch beyond the outer end of the bush when
in pusition, the extended part being screw-threaded,
and over it passes a collar with a bevelled inner sur-
face to it on the outer end of the bush, The collar is

=
-] H p 7 i _.Iﬁr T e A

e e L .. e s e, T - R e A

( E';;:;:;u¢Mffﬁﬁmwrm:m;z¢MMﬁ 8%

c
" :':'-. o,
¢ AN
| WL TN gy Bt L B A W ?\::‘:,.“

s ikl | rﬁ% E:I

secured in position by a single screw nut formed with
 serles of radial notches of warying depth, through
one of which u key is passed. Two wheel plates are
provided on the under carriage, one attached to the
top bed ana the other to the bottom bed, the upper
glum being made so as to cover the lower one, l?l‘::u
rawingillustrates the axle A with its arm !.:.Emlun ed
o oollar,

and screw-threaded ; B is the bush, C
and D the nut, F cap.

1072. Bicvores, &c., A. Jennings. — Dated 12th March,
1880, —(Not proceeded with,) 2d.

"I_'ihu dﬂvmi wheel tillhd actuated by colled or other
springs, which are wo up or compressed b r-
ing operated by treadles worked by the driver, o
1073. Howsmine on Lowerine Boars or Yarps, E.

Bond.,—Dated 12th March, 1880, 6d.

A grooved pulley receives a loose endless
actuating the apparatus, and is held by eyes or guards.
This pulley is connected by ng with a wheel
whose surface is formed to firmly hold the links of a
chain passing over it, and from which the bost is
suspended. A spring block takes off sudden shocks.
lmﬁﬁguéﬂnn Fannica, N, Wilson,—Dated 12th March,

A slotted vibrating lever works freely on one of the
feed roller shafls, and is actuated directly bin. rod
from an excentric on the fly-wheel shaft. This lever
carries a pall lover and a detent lever, the former
having double palls engaging with one or other of
two ratchet wheels with reversed tecth on the axis of
one of the feed rollers, By varying the position of

for

[ the excentric rod in the slot of the lever the

the plaits is varied, and, by ad
urﬁ'rl:ilnn, n:duurllmili ]
year 1877, the underlap

neath the bar,

lﬂ'?% Boxes ror MusLing, &e., @. Davies,.—Dated 12(h
, 1880, 6d.
The box is of pasteboard mdhumuglnlngmtin
the froot, to whfﬁ: an inside flap is attached. A
of the embroldery or other article is round the
flap, so that the pattern is seen through the front
opening without exposing any other part of the goods.
¢ back is provided with four flaps folding inw
one st each end and one at each side, and when
exposes the whole of the goods.

10'?% FILLIH:d BOTTLES WITH Ml;;ln Ligquins, J.

cBwen and 8, Spencer.— Dated 12th March, 1880.—
(Not with,) 2d,

This consists in the nrpllutlun to a Paragon Turn-
over Fillilng Machine of an arrangement to throw the
syrup pump out of gear when required to bettle soda
water only,

1077, Sumpstitore vor LeaATHeEr, PasTEnoAnrD, &e.,
T. L Alenand, —Daled 12th March, 1880,—(Not
proceeded with.) 2d,

Sawdust, oak bark, and all kinds of refuse matters
in hide tanning are compressed and rendered impu-
trescible and homogeneous by the aid of omerants,
such as tannate of gelatine and oxydated

1078. Recovering Bopa Asu rroM Wasre Liguonrs,
A. Chapman,—Dated 12th March, 1880, 6d,

The waste liguor flows from the :upplg tank through
the tubes of a burning off furnace, an heated
therein goes to u donkey pump, which forces it to a
steam generacor, the steam from which passes to the
first of a series of multiple effect vacuum pans, and
uvmﬁnu the liquor therein. The steam genarated
in pan goes to the second pan to evaporate the

uor therein, and sao on through the series of ';‘um
When the liquor has been sufficiently treated it
into the burning off furnace, where it is ignited and
burnt. The vacuum engine is driven by the steam
roduced in the generator. In the drawing A is the
iquor tank, B a surface condenser, C a tank to receive
the ligquor from the condenser, F is the steam gene-
rator, N and R tubes threugh which the liquor is
passed to heat it.
1080. Hanp Bianan Lamres, H. De¢frus.—Dated 12th
March, 1880, 6d,
In order to facilitate the raising and lowering of the
coloured discs, E K the thumb pleces or catches are pluced
above the handles at the back of the lamp, and the

glasses or disca are connected to the thumb-pieces or
catchea by rods and links passing on either side of
the MT The discs are shifted rﬂontng ou the
thumb-pieces or catches. F joint, G link.
1081. TerepmonNic Arparatus, F. H IW. Higgins.—
Dated 12th Mareh, 1880, —(Not with,) 2d.
The transmitter consists of a diaphragm, to the

centre of which is attached a spindle ug th h
i rod of carbon, the ends of which rest on tﬁ-n lm
. The

two spiral

of carbon between the rod and the dia
rod is pressed inwards and outwards

springs on the spindle, which has nuts to adjust the
pressure of the springs. A Bell telephone is used as
the receiver, the vibration of which is increased by
increasing the permanent magnetic stress upon
the diaphragm, and to prevent oxtra tones the

diaphragm is made*of two iron plates comented
together.

1082. PrepariNoe Rops, Bars, Tubes, or CYLINDERS,
oFjMETAL, G. Little.— Dated 12th March, 1880, 10d.
Bars, tubes, or cylinders are drawn through dies by
meaus of a carringo upon a slide bed, propelled by a
screw, and when the ca has travelled a certain
distance it shifts a strap and stops the machine. If
the article is round it is caused to revolve during the
operation. Before entering the dies the article moves
in contact with a cleaner, and then against an endless
band covered with emery. If square or with other
number of sides the article req turning so that
cach face may be operated upon. The dies are formed
by :;:Ekintg lﬂ:i:ll'ﬂ] i I:'tdt;‘r,- in the same plate, which
on being turned w any required a
the up-uEnting position, 3l s P
10883. Tars on APPARATUS FOR DRAWING-OFF Lignips
¥FROM CAsks, Borries, &c, K. Schomburg.— Dated
12th March, 1880.—(Not proceeded with.)~(A com-
munication.) 2d,

A metal tube curved at one eud es with its
other end through a central hole in a urt:;.par fitted in
the bunghole of a cask or mouth of a bottle. Ata
certain distance from its :lpan inner end is a partition,
and on each side are holes. The cork has a lateral
recess, which h{l turning the tube opens or shuts com-
munication with the interior of the cork or bottle,

1084. Ecrasevr, W. H. Beach.—Dated 12th March,

1880, 6d.
The handle is fixed on a spindle separate from but in

line with the screw, and the two are th
by multiplying gear, whereby the motion or u.'ﬁ"' w:
may be multiplied at will Longitudinal ribs or

shoulders are formed along the frame of the instrumen

forming a groove between them for the two

the to lie in, and prevent any lateral displace-

ment of this part of the chain which would tend to

drag the Imglur bight of the chain out of the slot in

the head of the frame,

1086. OBTAINING AMMONIA AND AMMONIACAL SALTS
FroM Unring, &c., J. H. Johnson.—Dated 13th
March, 1880, —(A communication,) 6d,

The ammoniacal liquid is drawn the reservoir
a by the pump b, and passes through the worm D and
EIpa C, where it is heated, and then enters the vessel

, where it is still further heated by the worm H
supplied with steam from the bofler A by the pipe H,
tl;m u-un;l_hunm;:l ?!;t:;l returning ﬁn the boiler Ty a
pipe. e liqu en os throy the
mwthu cistern, whmmp.:: is du%hhuhﬂp’tﬂ. ﬂ;lq
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