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GEOLOGICAL SOCIETY OF LONDON.
December 1, 1858,

The following communication was read :—

“ On the Geological Structure of the North of Scotland and the
Orkney and Shetland Islands.’’’ PartII. By Sir R. I. Murchison,
F.RS., V.P.GS.

In a paper read during thelast session (see ““ Abstracts,”” No. 10,
the author deseribed the general succession of rocks in the
northern Highlands, as observed by Mr. Peach and himself, aided
by the researches of some other geologists.

The rocks were described in their ascending order, as, first, a
fundamental gneiss traversed by granite veins at Cape Wrath ;
secondly, a red or chocolate-coloured sandstone and conglomerate,
of great thickness, and regarded by the author as of Cambrian age ;
thirdly, succeeding unconformably, is a series of quartzite, with
intercalated limestone, both of them often highly crystalline ;
from the limestone Mr. C. Peach had succeeded in obtaining,
“ near Durness,” several fossils, shown to be of lower Silurian
age ; fourthly, micaceous schists and flagstones occupying a wide
extent of country to the east of Loch Eriboll, described as being of
younger age than the foregoing, and older than the old red sand-
stone series which oceupies the north-eastern Highlands, and a
great portion of the eastern coast of Scotland; fifthly, the old red
serieg, arranged by the author into three divisions, the middle
being the Caithness flags.

in the past autumn Sir Roderick, feeling that several points re-
quired stricter examination, revisited the country already described,
extending his researches both east and west, and to the most
northerly point of the Shetlands.

In this tour he not only confirmed his views previously
announced with regard to the suecession of the older rocks, but
examined the structure of the Orkneys and Shetlands, more clearly
defining the relations and physical characters of the beds there
composing the old red series.

The present memoir comprised the details of these later observa-
tions: and Sir Roderick acknowledged the aid he had derived from
Mr. Peach (who accompanied him throughout the journey), Mr.
John Miller, Rey. Mr. Gordon, and others; and he referred to the
{:reviuus memoirs of Mr. Cunningham and Hugh Miller on Suther-
and, &e., and Dr. Hibbert on the Shetland Islands.

The principal points dwelt upon in this paper were :—

1. The evidence obtained at various points, that the Lower Si-
lurian limestone is intercalated in quartz-rock (east of Loch
Enboll, Assynt, &c.)

2, That the Durness Jimestone lies in a basin supported by
quartz-rock on the east as well as on the west,

3. That certain igneous rocks, connected with the Durness trough,
are protruded near Smo, which had not before been noticed.

4. On this occasion corroborative evidence was adduced of the
conformable superposition of the micaceous schists or gneissose
flag-stones to the quartzite series—the succession being visible
at intervals in all the intermediate country between Loch Eriboll
afnd Ledmore, and the passage upwards from the quartzite, and
their associated limestones into the schists and micaceous  flags
being both clear and persistent, with some local interruptions only
of igneous rocks.

5. That the protrusion of porphyry, hypersthene, greenstone,
&e., is not peculiar to any one line, but occurs in the purple or
Cambrian sandstone, in the overlying Silurian limestone of
Durness, and again in the still higlier micaceous flag-stones; and
that the latter, when intruded upon by granite, much resemble the

- old gneiss.

6. With regard to the old red secries of the east coast, Sir Ro-
derick pointed out the extension of the middle set of deposits,
namely, the Caithness flags, their great thickness in Caithness
compared with their development in the south, and their range
over the Orkneys into the Shetlands, where they also thin out, put-
ting on a somewhat different lithological character, and where the
old sed series is chiefly represented by sandstones, the upper part
containing plants. He dwelt upon the great value of the Caithness
flags as paving-stones, their extraordinary durability being due to
a certain admixture of lime and bitumen (the latter derived from
fossil fishes) with silica and alumina, whilst in some parts they
contain bitumen enough to render them of economic value. The
author next pointed out the passage of the Caithness flags upwards
into light-coloured sandstones, which eventually form the great
headlands of Dunnpet and Hoy, where such overlying sandstones
cannot be of less thickness than 1,200 ft. to 1,500 ft.

With regard to the micaceous rocks of the north-east of Scot-
land and the Shetland JIsles, they are, according to the author,

portions of the series which is younger than the fossiliferous lower |

Silurian rocks of the west of Sutherland—so-called gneiss of the
Sutors of Cromarty belonging, in Sir Roederick’s opinion, to the
micaceous flag series of eastern Ross-shire; and the gneissic rock
extending southwards to Flowerburn, Kinordy and Rosemarkie,
pear I'ortrose, 1s regarded by him as a member of that series,
altered by the intrusion of granitic and fel¢pathic rocks.

The paper was illustrated by a large series of rocks and fossils

collected during the author's last tour, and by geological maps |

those tracts diminished in its range southwards into Ross-shire, and
how, when traceable through Inverness and Nairn, it was scarcely
to be recognised in Morayshire, but rea eared with its charac-
teristic ichthyolites in Banffshire (Dipple, Tynet, and Gamrie).

| He then prefaced his description of I:KE ascending order of
the strata belonging to this group in Morayshire by a sketch
of the successive labours of geolozists in that district; point-
ing out how in 1828 the sandstones and cornstones of this
tract had been shown by Professor Sedgwick and himself to
constitute, together with the inferior red sandstone and con-
flnmerute, one natural geological assemblage; that in 1839 the
ate Dr. Malcomeson made the important additional discovery of
fossil fishes, in conjunction with Lady Gordon Cumming, and also
read a valuable memoir on the structure of the tract, before the
Geological Society, of which, to his, the author's regret, an abstract
only had been published. (Proc. Geol. Soc. vol. iii. p. 141.)

Sir Roderick revisited the district in the autumn of 1840, and
made sections in the environs of Forres and Elgin. Subsequently
Mr. P. Dufl, of Elgin, published a *'Sketch of the Geology of
Moray,” with illustrative plates of fossil fishes, sections, and a geo-
logical map by Mr. John Martin; and afterwards Mr. Alexander
Robertson threw much light upon the structure of the distriet,
particularly as regarded deposits younger than those under con-
sideration.

All these writers, as well as Sedgwick and himself, had grouped
the yellow and whitish yellow sandstones of Elgin with the old red
sandstone ; but the discovery in them of the curious emall reptile,
the Telerpeton Elginense,described by Mantell in 1851, from a speci-
men in Mr. P. DufP’s collection, first occasioned doubts to raise re-
specting the age of the deposit. Still the sections by Captain Brick-
enden, who sent that reptile up to London, proved that it had been
found in a sandstone which dipped under * Cornstone,” and which
passed downwards into the old red series. Captain Brickenden
also sent to London natural impressions of the foot-prints of an
apparently reptilian animal in a slab of similar sandstone, from
the coast-ridge extending from Burgh Head to Lossiemouth
(Cummingstone).

Althougli adhering to his original view respecting the age of the
sandstones, Sir R. Murchison eould not avoid having misgivings
and doubts, in common with many geologists, on account of the
high grade of reptile to which the Zelerpeton belonged ; and
hence he revisited the tract, examining the critical points, in com-
Pany with his friend the Rev. G. Gordoen, to whose zealous labours

1e owned himself to be greatly indebted.

In looking through the collections in the public museum of
Elgin, and of Mr. P. Duff, he was much strack with the appear-
ance of several undeseribed fossils, apparently belonging to reptiles,
which, by the liberality of their possessors, were, at his request,
sent up for inspection to the Museum of Practical Geology. He
was also much astonished at the state of preservation of a large
bone (ischium), apparently belonging to a reptile, found by Mr.
Martin in the same sandstone quarries of Lossiemouth, in which
the scales or scutes of the Stagonolepis, described as belonging to
a fish by Agassiz, had been found. On visiting these quarries,
Mr. G. Gordon and himself fortunately discovered other bones of the
same animal ; and these, having been compared with the remains
in the Elgin collections, have enabled Professor Huxley to decide
that, with the exception of the Telerpeton, all these casts, scales,
and bones, belong to the reptile Stagonolepis Robertsons.

Sir Roderick, having visited the quarries in the coast-ridge,
from which slabs with impressions of reptilian footinarks had long
been obtained, induced Mr. G. Gordon to transmit a variety of
these, which are now in the Museum of Practical Geology ; and
of which some were exhibited at the meeting.

After reviewing the whole succession of strata from the edge of
the crystalline rocks in the interior to the bold cliffs on the sea.
coast, the author has satisfied himself that the reptile-bearing sand.
stones must be considered to form the uppermost portion of the
old red sandstone, or Devonian group,—the following being among
the chief reasons for his adherence to this view :—

Ist. That these sandstones have everywhere the same strike and
dip as the inferior red sandstones containing Holoptychii and
other old red ichthyolites, there being a perfect conformity
between the two rocks, and a gradual passage from the one into
the other. 2ndly. That the yellow and light colours of the upper
band are seen in natural sections to occur and alternate with red
and green sandstones, marls, and conglomerates:low down in the
ichthyolitic series. Jrdly. That, whilst the concretionary lime-
stones called ** Cornstones'’ are seen amidst some of the lowest
red and green conglomerates, they reappear in a younger and
broader zone at Llgin, and reoccur above the Telerpeton sand-
stone of Spynie Iill, and above the Stagonolepis sandstone of
Lossiemouth ; thus binding the whole into one natural physical
group. 4thly. That, whilst the small patches of: so-called
“Wealden " or oolitic strata, described by M r. Robertson and
others as occurring in this district, are wholly unconformable to,
and rest upon, the eroded surfaces of all the rocks under considera-
tion, so it was shown that none of the oolitic or liassic rocks of
the opposite side of the Moray Frith, or those of Brora, Dunrobin,

and coloured views and sections.
Papers to be read at the next Evening Meeting, Dee. 15, 1858 :—

Ethie, &e¢., which are charged with oolitic and liassic remains,

' resemble the reptiliferous sandstones and ** Cornstones " of Elgin,

1. “ On the Old Red Sandstone of Elgin and its neighbourhood." | or their repetitions in the coast-ridge, that extend from Burgh

By Sir R. I. Murchison, V.P.G.S.
2. * On some Reptilian Remains from the Sandstone of Elgin.”
By Professor Huxley, I.G.S.

December 15, 1858.

The Rev. J. II. Austen, Ensbury, Dorset ; the Rev. Alexander
Maclennan, M.A., Rectory, Newington Butts, Surrey ; John Sharp,
Esq., of the Inner Temple, Barrister-at-Law, Tunbridge Wells;
Henry Christy, Esq., 103, Victoria-street, Westminster ; and Joseph
Paull, Esq., Moor-master, Aldstone, Cumberland, were elected
Fellows.

The following communications were read :—

1. “On the'Succession of Rocks in the Northern Highlands.”
By John Miller, Fisq. Communicated by Sir R. I. Murchison,
V.I.G.S. ¢ 5

Mr. Miller in this communication explained the history of our |
knowledge of the geology of this district ; and, having given in detail
an examination that he made of the coast last autumn, he drew
particular attention to the faithful and comprehensive descriptions
of the old red district by Sedgwick aud Murchison in former
years, and showed that his own observations quite coinecide with
the results: of Sir Roderick Murchison's late correlation of the
(Guoeissic, Cambrian, Silurian, and old red strata of the coasts of
Sutherland, Ross-shire, and Caithness.

In conclugion, Mr. Miller pointed out that the Durness Lime.
stone and the fossiliferous beds of Caithness were still open fields
for careful and energetic explorers.

2. *“On the Geological Structure of the North of Scotland,
Part I1I. The Sandstones of Morayshire, containing Reptilian re-
maing, shown to belong to the Uppermost Division of the Old Red
Sandstone.” By Sir Roderick I. Murchison, F.R.S., D.C.L.,
Y.P.GS, &c.

Referring to his previous memoir for an account of the triple
division of the old red sandstone of Caithness and the Orkney

Head to Lossiemouth,

Fully aware of the great difficulty of determining the exact
boundary-line between the uppermost Devonian and lowest car.
boniferous strata, and knowing that they pass into each other in
many countries, the author stated that no one could dogmatically
assert that the reptile-bearing sandstones might not, by future re-
searches, be proved to form the commencement of the younger
era.

Sir Roderick concluded by stating that the conyersion of the
Stagonolepis into a reptile of high organisation, though of nonde-
script characters, did not interfere with this long-cherished opinion
—founded on acknowledged facts—as to the progressive succes-
sion of great classes of animals, and that, inasmuch as the earliest
trilobite of the invertebrate lower Silurian era was as wonderfull
organised as any living crustacean, so it did not unsettle his belief
to find that the earliest reptiles yet recognised, the Stagonolepis
and Terlepeton, pertained to a high order of that class.

[ The memoir was illustrated by geologically-coloured charts of
the Admiralty’s Hydrographic Survey of the Coast extending from
the Orkney Islands to Banfishire (which, in the want of any accu-
rate maps, fortunately gives the outlines of the codst and a few
miles inland), and by transverse sections showing the succession
and relations of the strata; also by numerous organic remains
from the collections of Mr, P, Duff;, Mr. Gordon, the Elgin
Museum, the Museum of Practical Geology, and the Geological
Society's Museum. |

3. On the Stagonolepis Robertsoni of the Llgin sandstones ;
and on the Foot-marks in the Saudstones of Cummingstone.” By
Thomas H. Huxley, F.R.S,, F.G.S., Professor of Nat. Hist.,
Government School of Mines.

The unquestionable remains of Stagonolepis Robertsont which
have hitherto been obtained consist partly of bones and dermal
scutes, and partly of the natural casts of such parts. The former

Islands, the author showed how the chief member of the group in

have been oblained only at Lossiemouth, and are comparatively

few in ;mmber; the numerous natural casts, on the other hand,
have all been procured at the Findrassie Quarry, in which no
bones or scutes, in their vriginal condition, have been discovered.

-

The considerable series of remains exhibited to the society did

] _'Il'*'\- "

not embrace all those which had been subjected to exami n,
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but contained only a selection of those more characteristic par
upon which the conclusions of the author of the paper, respecting
the structure and affinities of Stagonolepis, are based. =

They were—1. Dermal scutes ; 2. Vertebra ; 3. Ribs; 4. Bones
of the extremities; 5. Bones of the pectoral arch; and 6. A natural
cast of a mandible with teeth. The dermal scutes are all charae-
terised by an anterior smeoth facet, overlapped by the preuadinﬁ
scute, and by the peculiar sculpture of their outer surface, whic
exhibits deep, distinet, round or oval pits, so arranged as Lo appear
to radiate from a common centre. Of these scutes there are two
kinds, the flat and the angulated. By a careful comparison with
the dermal armour of ancient and modern crocodilian reptiles, it
was shown that every peculiarity of the scutes of Stagonolepis
could find its parallel in those of Crocodilus or Teleosaurus,—the
flat scutes resembling the ventral armour of the latter, the angu-
lated scutes the dorsal armour of the fo nus.

An unexpected verification of the jlll::gl::r of this determination
was furnished by a natural cast of a considerable portion of the
caudal region of Stagonolepis, consisting of no less than seven
vertebra, enclosed within the corresponding series of dermal scutes.
Of these. the dorsal set were angulated ; the ventral, flat.

It would appear that the anterior dorsal scutes attained a very
considerable thickness, while the posterior scutes were widest, at-
taining more than five inches in breadth in some instances., The
vertebra described were all studied from natural casts, and be-
longed to the caudal, sacral, and anterior-dorsal series. These
vertebrz are, in their leading features, similar to those of Teleo-
surians—the obliquity of the articular faces of the centra, so cha-
racteristic of the vertebra of Stagonolepis, being, as the author of
the paper pointed out, a very common character of Teleosaurian,
and even of modern crocodilian, vertebrze. Of the sacral vertebrz,
only a natural cast of the posterior face of the second had been
obtained ; but it was sufficient to demonstrate the’ wholly crocodi-
lian characters of this region in Stagonolepis.

The dorsal vertebrae present a remarkable peculiarity in the
strong upward, outward, and backward inclination of the trance
verse processes, and in the size of the facet for the head of the
rib. The vertebra thus acquires a Dinosaurian character ; but no
great weight was attached to this circumstance, as the amount of
upward inclination of the transverse processes of the anterior
dorsal vertebra varies greatly in both Crocodilia avd Ena-
liosauria.

The ribs have well-marked and distinet capitula and tuber-
cula; and the scapula is extremely like that of a crocodile. The
femur, though somewhat thick in proportion to its length, and,
though its articular extremities preseat such a peculiarly eroded
appearance as to lead to the beliefl’ that they were covered with
thick cartilaginous epiphyses, is also completely esocodilian in its
characters.

The natural cast of the mandible is remarkable for the great
length and subeylindrical contour of the teeth, the apices of which
are slightly recurved. The surface of the tooth is marked by
numerous close-set longitudinal grooves, which all terminate at a
short distance from the smooth "apex. It would appear that the
teeth contained large pulp-cavities, and that each was set in a deep
and distinct alveolus. Notwithstauding their special peculiarities,
these teeth might in many respects be compared with those of the
Teleosauria.

A metatarsal or metacarpal bone reproduced from a natural cast
was shown to be similar to that of a crocodile, but so much
shorter in proportion to its thickness as to indicate an altogether
shorter and broader foot. The cast of an ungual phalanx, on the
other hand, proves that Stagonolepis had long and taper claws.

Thus far the resemblances with the Crocodilia are, on the whole
very close ; but the characters of a coracoid obtained from Lossie-’
mouth separate Stagnolepis from all known recent and fossil Cro-
codilia. It is, in fact, a lacertian coracoid, very similar to that of
Hylewosaurus.

In summing up the evidence thus brought forward as to the
affinities of Stagonolepis, the author, after comparing it with the
oldest known Reptilia, expressed his opinion that the peculiar
characters of this ancient reptile separate it as widely from the
mesozoic Reptilia hitherto discovered, as these are separated from
the cainozoic members of the same group—in fact, it widely
diverges from all known recent and fossil forms, and throws no
clear light on the age of the deposit in which it occurs,

The footsteps from the Cummingstone guarries were next de-
scribed, The largest yet seen by the author are eight or nine
inches long, but the majority are much smaller. Prof. Huxley
expressed his opinion that all the tracks which lhe had seen were
veferable to variously-sized individuals of one and the same
species of reptile; and he deseribed at length the only perfect
impressions he had observed, the one of a fore, the other of a hind
foot. The impression of the fore foot presented a broad, oval
palmar depression, ending in five digits, of which the innermost,
representing the thumb, was very broad and short. Each of the
outer digits was tefminated by a long and tapering claw; and
there were clear traces of a web-like membrane uniting these
digits as far forwards as the bases of the ungual phalanges.
The innermost. digit or thumb is diregted inwards as well as
forwards, and appears to have been provided with a thick, short,
and much curved nail.

The impression of the hind foot is smaller thau that of the fore
foot, to which, however, it has a general resemblance. It exhibits
only four digits, all terminating in taper claws and united by a
web. There are indications of a rudimentary outer toe. In one
track, where the impression of the fore-foot measured three inches,
the stride was twelve inches.

The impressions might very well have been made by such an
animal as Stagonolepts, with the ungual phalanges of which, in-
deed, the claw-marks of the footsteps present a close resemblance,
while the shortness and breadth of the palmar and plantar im-
pressions harmonise very well with the proportions of the meta-
tarsal or metacarpal bone.

In the course of his remarks, the author took occasion to express
his great obligations to Mr. Patrick Dufl’ and the Rev. George
Gordon for their zealous and most efficient aid, without which it
would have been quite impossible for him to lay so complete a case
before the society.

[ This paper was illustrated by original sketches, and by a fine
series of tracks from Cummingstone, and of natural and artificial
casts and models of the remains of the Stagnolepis (including the
specimen originally figured), from the collections of Mr. P. Duff,
the Rev. G. Gordon, the Museum of Practical Geology, &e.]

4. ** On Fossil Foot-prints in the Old Red Sandstune, at Cum-
mingstone.” By S. H. Beckles, Esq. F.G 8.

Mr. Beckles, during a late tour through the Highlands, examined
the sandstone quarries at Covesea, near Elgin; and, having exposed
and removed several square yards of the sandstone slabs bearing
fossil foot-prints at this place, has sent a large collection of them
to London, but has not yet had the opportunity of studying them
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in detail. Mr. Beckles says that he has secured several varieties
of footsteps, differing in size and form, and in the number of the
claws, which vary apparently from two to five. One foot-print, of
a circular shape, measured 15 in. in breadth. Some of the smaller
foot-prints are evidently formed by young individuals of the same
species that made some of the larger inarks. Some of the prints
have been left, in the author's opinion, by web footed animals,

Most of the surface-planes of the rock, at different levels, bear
foot-marks. The majerity of the tracks, Mr. Beckles says, are
uniserial, the double (or quadrupedal) series being exceptional.

Mr. Beckles noticed also impressions of rain-prints, well-
marked on some of the surface-planes, and indicating the direc-
tion of the wind blowing at the time of the rain-fall.

[ S
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ROYAL GEOGRAPHICAL SOCIETY.

A VERY full meeting of this society was held on Monday cvening,
at Burlington-house, Sir Roderick I. Murchison, president, in the
chair.,

The papers read were :—1. * Notes on the Zambesi Expedition,
from the journal of Mr. Thomas Baines, F.R.G.S.," communicated
by Dr. Livingstone, F.R.G.S. Prior to the reading of Mr. Baines’
Journal, the President introduced the subject with extracts from a
letter addressed to him by Dr. Livingstone, describing his enthu-
siastic reception by the natives, the companions of his former
Journey, whose numbers had been reduced by sickness. and men-
tioning the general condition of the people and their treatment by
the Portuguese authorities. The existing relations between the
natives and the Portuguese were represented as being still unsatis-
factory ; the English name, however, won a passport with the natives.
The Doctor states that good coal was met with, some of which was
taken on board, and answered well; in the absence of this ccal
lignum vite and other valuable hard woods were consnmed as
fuel. The Doctor concludes by expressing his satisfaction with
the conduct of the members of the expediton. Portions of Mr.
Baines’ journal, which minutely details the proceedings of the
exploring party from the commencement, were then read. He
alludes to the difficultics encountered in navigating the
river from the rocks and want of water, and he mentions
the various astronomical and meteorological observations
which had been made, the character of the country passed
through, its climate, physical features, and other informa-
tion. The paper gave rise to an animated discussion. Mr. Mac
gregor Laird, ‘:aviug been called upon, explained the reason of the
slow rate of speed of the steam launch, which had Leen referred to,
attributing it entirely to the fact of so light a vessel being too
heavily laden, and remarked that, as she was only intended to draw
six inches of water, if the weight she had to carry doubled or
trebled that, her speed would naturally be diminished in proportion,
He then, as well as Mr. Lyons M'Leod, who has recently returned
frem annmhiqqn. where he served as British consul, spoke
strongly in favour of the vegetable products ol the country in the
vicinity of the Zambesi. Mr. Crawfurd dissented from Mr.
M*Leod in these views, which were confirmed by Mr, Macqueen
and Colonel Sykes, who expressed a hope that Dr. Livingstone's
expedition would prove successful, and said that he had no doubt
that the accounts given of the fertility of the counr § were quite
Lorrect,

2. “Account of the Lake Yojoa, or Taulebé, in Honduras,
Central America,” by Mr. E. G. Squier, of the United States.
After commenting upon the lakes of Central America generally,
and their peculiar physical features, the author remarked that,
although twenty-five miles in length and eight in breadth, with an
average depth of between ecighteen and twenty feet, Lake Yojoa
was not m.rked in any of the maps of Central America before that
of Baily, published in 1850, and in thisit is repre:ented as having
five outlets, all open, instead of ten, with only one open, the others
being subterranean, Itisdistant,inadirectline, about forty miles from
the coast, being situated about midway across the Isthmus, between
mountains averaging 5,000 fi. and 6,000 fr. elevation above
the ocean, and 3,000 ft, above the waters of the lake itself, which
1s closely shut in by them, Itoccupies the centre of one of those
singular terrestrial basins, of which Honduras offers many examples,
which are formed by the contortions of the mountain system of
the country, the ranges of which frequently bend back in them-
selves, sometimes describing alinost cireles, and enclosing plains of
varied extent and height. ?ntu these the waters are collected, often
forming considerable rivers, which wind away to the sea through
the narrow valleys. A map of Honduras, exhibiting the mountain
chain as broken up in various directions, through which chasms
the live for the Iuteroceanic Railway was traced, was suspended.
The summit level would be 2,900 ft., but it would be a continuous
ascent to that point, and the gradients would not be steeper than
60 ft. in a mile, which is much less than many of the most im-

nt railways in the United States. The chairman, the author,
Mr. Hamilton, and My. Moore, spoke with reference to the physical
features of the lake, and the advantages presented by the line of
route indicated for a railway; and the meeting adjourned to the
Eittl;' of January, when the paper on Mexico, by Mr. Sevin, will be
rea

The friends of Captains Burton and Speke, of the expedition to
East Africa, will be glad to hear that those gallant officers have
succeeded, after the most trying efforts, in reaching and surveying
the great lake of the interior, and are on their return to Zanzibar.

-
—

Tue Evecrric Tereorarn iy rue Ustrep StaTes.—On the 1st
of January there will be, for all Ernftirnl business purposes, a com-
plete union of interests between the telegraph companies whicl, with
their connecting side lines, embrace all the wires in the Atlantic
States and British provinces, excepting the south, or union line,
namely : =The New York, I*fewfuumllund. and London; the At-
lantic; the New Drunswick; the Maine; the American: the
Magnetic Washington, and New Orleans; the House Washington ;
the New York, Albany, and Buflalo; the Montreal or Canadian
Lines; the Western Union; the Atlantic and Ohio; the National, or
New York and New Orleans ; the Hlinois and Missouri lines.

ForerGy Nemis.—A telegraphic wire has been laid down Detween
Bagdad and Constantinople.—The Central Society of Agriculture
at Brussels has resolved on holding an international mecting for
the trial of reaping machines next vear. The date has not vet been
fixed. A sum of 3,000 francs has been voted by the society for dis-
tribution in one or two prizes, and to defray the expenses connected
with tue carrizge of the machines.  [The sum seems very meagre, |
English implement makers have been invited to compete,— It is
sta ed that the continental railway system is becoming so complete,
ti a. the journcy between Vienna and London will soon e accom-
pl-shed in three days.—A new line of railway is being executed in
Switzerland from Berne to Tuerne, and is expected to be completed
by the summer menths—a noteworthy cireumstance to visitors 1o
the district.—The United States navy is composed of seventy-eizht
vaasels, carrving 2,225 guns.  Only twenty-live are steamers, and of
thesa three no guna. — The electric wire is now being earried
along the line of the fortiffeations of Paris. On the eastern ramparts
the posts are £ xe 1 1or uo less than twenty-one wires, —\ land slip of
20,000 cubic m tr:s s completely buried the Luxcmbourg Railway
at a point between Grupon and Arlon. It was estimaied thal a
month would be oceupied in clearing the road.

MANCHESTER LITERARY AND PHILOSOPHICAL
SOCIETY.

December 28, 1858.
W. Faignairy, Esq., F.R.S., &c., President, in the Chair.

AT the commencement of the business of the meeting the President
stated that it was his painful duty to announce a loss which the
socicty had sustained in the sudden and unexpe-ted death of their
friend and colleague, the late Rev. Henry Halford Jones, M.A.,
F.R.AS., &c. This lamentable occurrence took place on the
morning of the 21st inst., and in Mr. Jones's death the society has
lost an intelligent and efficient member, For upwards of twenty
years he took an active part in the business of the society. He
served the office of honorary secretary from two to three years, in
conjunction with Dr. Angus Smith; and on every occasion Mr,
Jones, as an ardent lover of science, faithfully and honestly dis-
charged the duties of that office. His scientific attainments, and
varied knowledge in literature, enabled him to take an active part
in the discussions; and on all occasions he was found able and
willing to assist in any pursuit, having for its object the advance-
ment and prosperity of the institution to which he belonged.

In astronomy Mr. Jones was no pretender; on the contrary, he
was an accurate observer; and his knowledge of mathematics,
united to a mind possessing powers of generalisation, rendered him
an instructive and, at the same time, an agreeable associate and
companion.

As a member of the society he was always alive and always

attentive to its proceedings ; and his love of science, strict integrity |

of character, and other acquirements, rendered him a powerful
advocate in every department of mental progress.

It was moved by the President, seconded by Mr. Buchan, and
unanimously resolved, ** That this society has heard with deep regret
of the sudden death of the Rev. H. H. Jones, F.R.A.S., and desires
to record its high appreciation of his services as one of the honorary
secretartes and as a member of the council of the society for many
years ; and that this expression of condolence on their sudden and
painful bereavement be conveyed to Mr. Jones's widow and
family,'

Mr. Binney brought before the society some lithographs of
brooches and ornaments.

“Mr. . M. Jennings, M.R.LLA., F.G.S., some time since travelled
in Morocco. Whilst there he collected a series of brooches and
ornaments in common use in that country. These are very similar
in form to specimzns of ancient Irish brooches and ornaments now
in the Museum of the Royal Irish Academy, and are, in the opinion
of the author, another evidence of the trade anciently existing
between the Phanicians, their colonies, and Ireland. The drawings
exhibited show the African and Irish ornaments. On showing
these drawings to Mr. Charles James Julote, a Manchester gentle-
man, who has resided in Morocco, he says the brooches seen by
Mr. Jennings in Moroceo, and ornaments with similar designs, are
not uncommon in Algeria and Morocco; they are made by
Moorish and Jewish workmen. All the designs I have seen in those
countries, which are acknowledged as Moorish, have reference to
some geometrical figure. Then, in the designs which may be con.
sidered Christian, some have waving lines with branches, others
have refercnce to the cross, like Fig. 1 of Mr. Jennings' drawings
These designs may be traced to Christian workmen (Spaniards,

| Portugnese, Italians, and Maltese) who have, from time imme-

morial, occasionally resided in these countries ; indeed, many of
them have adopted the manners and religion.

“The people of Susa consider themselves a distinet nation,
have a distinct langnage, which I have heard somewhat resembles
the Irish. They used to keep up an intimate relation with the
Canary Islands. They say their reiigion is more Christian than
Mahomedan. This statement should be received with doubt.
When the Portuguese were driven from the coast many who had
married remained in the country and professed Islamism.

*“The above people, of which very little can be learned, owing to
the jealousy of the Moors, are an active, intelligent class, some-
times employed by European settlers as trusty servants, and very
seldom abuse the confidence placed in their fidelity. They are the
celebrated snake charmers, vaulters, skull and choppers, of whom
we read ; and they are the carriers to Wednoor Mogador. I believe
if we could induce the Emperor to allow us to trade to Agadeer, a
large and valnable trade from that place to Senegal and Timbuctoo
might be carried on. At present it is not safe to enter the country.”

Mr. T. T. Wilkjinson, F.R.A 8., laid before the meeting a selec-
tion of Geometrical Investigntions, from the papers of the late Mr.
Henry Buckley, of Wood House, Delph. He stated that Mr,
Buckley was a pupil of the late Mr. John Butterworth, of Haggate,
near Oldbam, and was peculiarly distinguished for his knowledge
of the Ancient Geometrical Analysis. Amongst the investigations
laid before the meeting were several relating to the properties of
bisectant axes, and their application to the solution of problems.
Others related to porisms, loci, tangencies, scctions of ratio, &e.,
all of which had important bearings upon the principal sub.-
jects of interest amongst the ancient geometricians.  Mr, Buckley
died in July, 1856, and might almost be considered as the last of
the Oldham group of self-taught mathematicians, He corresponded
to the Diary, the York Courant, and the Educational Times, both
in his own name and under several assumed signatures. Since his
death, Mrs. Buckley had consigned the MSS. to the care of Mr.
Wilkinson, for publication or otherwise ; and, on the suggestion of
the President, he promised to make a selection of the most interest-
ing of these geometrical speculations, and offer them to the notice
of the society at no distant period,

A paper by Mr. Morris was read, entitled, “ On the Practicability
of Counteracting a Portion of the Resistance at the Head of a Ship,
by employing a Revolving Conical Bow to work a Stern Propeller.”
—Communicated by David Chadwick, I'S.S., A I.C.E.

“The proposed improvement consists in substituting for the
lower or submerged pait of the bow of a vessel, a core hxed upon
a moveable shaft. The cone is surrounded by spiral flanges, so
disposed that the water (when the ship is set in motion by sails or
steam-power) may impinge upon the flanges, and cause the cone
to revolve. The force thus obtained is transmitted through proper
shafting and gear to assist the engine, if a steamer, or to work a
stern screw, il a sailing ship.

“Now, as this may, at first sight, look very much like an
attempt to obtain something out of nothing, or to produce an effect
without a cause, I must solicit your candid attention to the few
arguments I shall advance. I would first remark, that in the ex.
amination of this plan, it is necessary 1o bear in mind that it does
not profess to be a motive power—the motion must first come from
engine or sails; and, sccondly, that no more power can be derived
from it as assistance at the stern than is first encountered as re-
tardation at the head of the vessel. Whence, then, it may be asked,
arises the advantage ! In this way—the resistance in front has to
be encountered, whatever the form of the ship's head, and whether
any use be made of it or not ; consequently, if a revelving bow be
adopted, which gives no material increase of pesistance. then the
power derived from its yevolution, when set either to assist the
engine, or 1o work an independent screw at the stern, must be so
much gain.  The question, it will be observed, is not one of dis-
Placement, but the mode of displacement.

Was commenced on the 25th of October last, and the };urtiuu

““It has been objected that, ‘as the front apparatus is set in
motion by the resistance to the vessel's progress, the stern screw
can have no propelling power whatever.” Now this, you will per-
ceive, assumes entirely the point in dispute, instead of attempting
to prove it. It is indisputable that the action of the water upon
the conical screw would cause a large amount of force to be given
out by the propeller, and the only way which this can be rendered
nugatory is to suppose that there would be as much additional
resistance generated by the flanges of the revolving hnn: (which 1s
in reality to suppose that the mode of displacement is equal to
displacement itself) as would be given out by the stern screw. I
think the experiments I am now prepared to make, in an artificial
stream, will show that no such increase takes place. The water
in front is pressed very little more forcibly by the flanges of the
cone than it would be by the cone itself, if the flanges were re-
moved, but the water at the stern is pushed with considerable
force by the screw, and by a force which increases with the ship’s
velocity. In one of the small models now exhibited, the revolving
bow, in a moderate stream, gives ninety-two revolutions per
minute to the propeller.

““No one, at this day, will imagine that any power can be
created ; but a great deal is lost, and perhaps some may be saved.
The ordinary head of a vessel may be regarded as a wedge em-
ployed to split open a channel for her. In her voyage, the water
is at every moment making an effort to press the two sides of the
wedge together, and yet no attempt has been made to economise
this constantly sustained pressure. Now, a cone is a wedge in
every direction—a circular wedge—and by surrounding it with
spirals, it will become a revolving wedge, the flanges themselves
constituting an active part of it. I submit that by driving through
the water an immoveable wedge, a large portion of the motive
power is wasted : but by employing a revolving bow, that wasted
portion may be economised. I believe that the result may be thus
stated :—Resistance of plain conical-bow 100 4 10 for resistance
of flanges + 5 for friction=115. Available power, one-half of
100 = 50 — 15 = 35 clear gain. This is upon the supposition that
the revolving-cone is only checked to the extent of half the speed
due to the resisting water.”

Several experiments were then tried,

A laden model was balanced in the stream by a weight, and
then attached to the shaft of the propeller, which revolved six
times the speed of the bow. The string was fastened ahead, and
the model wound itself forward. A second model was placed in
the stream without a balance-weight, and it pulled itself ahead by
a string fastened to the cone-shaft. A craft was then produced
(merely as an illustration) with a paddle both at the head and
stern, with gearing to increase the speed of the hind-paddle.
When this is balanced in the stream, the fore-paddle causes the
hind-paddle to revolve, and in doing so it pushes the boat forward
by its action against the water at the stern,

In the discussion which followed the reading of the paper, the
President said it was impossible to take power from the water
without decreasing the speed of the ship to the extent of the power
gained. Mr. Morris replied that no doubt that was so; but in
this instance the water treated was not that which passed the
sides of the vessel, but the very water which she would have to dis-
piace by her motive power before she could pass through it. ~ Dr.
Joule thought that lLe cifect of the revolving-bow might in some
cases be to make a bad bow better; but denied the possi-
bility of its producing any but a retarding effect, if applied to a
ship possessing good lines.

SHIPPING AT Liverroor.— During 1858, 16,726 vessels passed in-
wards through the Victoria and other northern channels to and from
Liverpool. This makes a total intercourse of 34,402 vessels as com-
pared with 39,139 vessels in 1857.

Rereny or Weecks 1y Liverroon Bay puriNG 1858.—From a
return presented yesterday to the Mersey Dock Board, it appears
that during the past year twenty-five vessels were wrecked. Of
these twelve were tutul)l y lost, and the remainder, with four excep-

tions, either raised or removed.
Puxgan Rainway.—The section between Lahore and Umritsir

between Lahore and Mooltan will be soon commenced. In
addition to the engineering staft' in India, thirty-five engineers,
surveyors, and inspectors, are on the eve of departure, and the
permanent way has been for some time in course of shipment.

SUEZ CANAL.—A deposit of £2 per share having been paid, a call
of £6 per share will be made payable at different periods during the
present year, after which no cal is to be made untii I861. A meeting
of the Council of Administration is to be held in Paris on the 15th
Inst., to take into consideration the propositions submitted for the
execution of the work,

Frexen Ratways.—The works of the branch line from Lisons to
ot Lo, on the line from Caen to Cherbourg are being rapidly carried
forward. There are about 400 men emploved on the work. The
directors of the Northern Railway have prepared the plan of the new
station which is to be built next spring at St. Quentin. It is said
that it will be a grand monument, three times larger than the
Strasburg Railway torminus. The works of the railway which is to
connect St. Quentin with Rouen, through Amiens, have been com-
menced.  The railway from Paris to Nevers is likewisein progress of
execution. The works are considerably advanced at the two ex-
tremities, Nevers and Fontainebleau,

 Exrrorarions v Avsrravia.—From a recent report of Mr
Liregory, in command of an expedition from South Austra ia, it seems
probable that a low-1ving belt of sandy desert extends from the great
Australian bight, west of sSpencer’s Gulf, towards the Gulf of Car-
pentaria, uniting into one great insular continent what was once two
islands, the more fertile portion lying to the eastward of this sandy
belt. A patriotic inhabitant of Victoria, who conceals his name,
otlers £1,000 towards further explorations, and a subscription is now
i course of colleetion for the purpose. It will, no doubt, be supple-
mented by the Assembly, and it is now thought quite practicable to
traverse the continent from the Murray to the northern coasts. For
this and other purposes this Government is about to introduce camels
as an experiment.  Those who are acquainted with the habits of the
camel attirm that they will thrive and breed freely in the Australian
climate,

Tue Lare Mnr. Tuosmas Bersmaw,—Our attention has been
called to the bereaved condition of the widow and five children of
the late Mr. Belshaw, who for some months before his death had
sutlered very great privations, and who are now left entirely desolate.
Alr. Thomas Belshaw it was who vriginated and practically carried
out exhibitions of arts and manufactures, first at Manchester, then
at Liverpool, Derhy, Sheflield, Macclestield, Devenport, Hull, and
other places. It was he who so successfi ully organised the first
(zreat Industrial Exhibition at Bingley House, Birmingham, and if
he did not first suggest the idea of the Exhibition of 1851, Mr.
Belshaw's admirable arrangements in placing the goods, &e., were
largely instrumental to its brilliant results. is energy and talent
also greatly contributed to the success of the Exhibitions of Cork
and Dublin.  Lastly, he aided the Crystal Palace at Svdenham -
from whence he was appointed deputy storekeeper to the Army
Works Corps ; and it was whilst gomg out to the Crimea, in charge
of the Jrd division, with which he sailed in the Berwick transport,
December 2, 1855, that he met with the fearful injury which, com-
bined with auxicty, disappointments, and neglect, caused his un-
timely death. A subscription has been set on foot for his widow and
children, and we cannot but believe the public will cheerfully and
liberally eontribute to it.
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PHOTOGRAPHY APPLIED TO ENGRAVING ON WOOD
(XYLOPHOTOGRAPHY).

WE lay before our readers a deseription of a method we have de-
vised for printing photographs direct on to wood.
We take a suitable block and cover it, in the darkened labo.
ratory or by candlelight, with a mixture composed of oxalate of
silver and water, to which may be added a little gum or pulverised
bath brick, to suit the convenience of the engraver. The mode in
which the oxalate is spread over the surface is precisely the same
as that we have mentioned as being employed by wood engravers
in applying the mixture of flake-white and gum-.water. A little
of the substance, that is to say, about as much as would lie on a
fourpenny piece, for a block four inches square, is sprinkled on
the surface, and, the finger being then dipped in water (either
with or without the addition of a little gum), the mixture is
spread evenly over the whole surface of the block by rubbing the
finger backwards and forwards across the block in various direc-
tions until the evaporation or absorption of the water leaves the
surface impregnated with a delicate and almost impalpable coat-
ing of oxalate of silver. The block may be then placed in a
drawer, or any other place from whence daylight is excluded, and
there left till dry, or for any length of time until required, as we
have detected no deterioration or loss of sensitiveness, even 1in
blocks which had been prepared six months ago, so long as they
remained protected from the light. Oxalate of silver is suscep-
tible of being acted upon by the actinic rays, and when the block
has been prepared in the manner above indicated, it is only neces-
to expose it under a negative in the printing frame to sun-
;i:gt. and a positive picture is obtained in the same manner as
on paper prepared in the ordinary way. The block requires no
subsequent washing, nor any preparation of any deseription, be-
fore being placed in the hands of the engraver ; so that he receives
it in precisely the same condition, as regards the surface to be
operated upon, as under nrdinar{ eircumstances. The engraver,
however, must not expose the block to the direct action of the
solar rays while working at it, or it will gradually blacken on the
surface ; exposure to diffused daylight, however, has no deleterious
effect on it, unless it be continued for a great length of time—say
several hours.

There is at present little probability of metal plates superseding
wood blocks in printing with type, and is therefore of great im-
portance that the drawings on these blocks should be made with
the greatest exactness, and this can only be adequately attained
by means of photography. It is not necessary that we should
enumerate all the cases in which this extreme correctness is ab-
solutely essential to convey a correct idea of the object sought to
be represented, but we may mention the reproduction of anato-
mical subjects of enlarged microscopic objects, and generally of
all animal and vegetable specimens. We see no reason either why
it may not be applied to the reproduction of stereoscopic views,
which would, indeed, bring the stereoscope within the reach of
the humblest classes. Of course the beauty and correctness of
these views would depend, to a certain extent, on the skill of the
engraver; but most engravers would succeed in producing a block
which would be sufficiently correct for the purpose. Again, with
respect to reduced photographic copies of maps or plans required
to be printed with type, the reduced copies can be transferred to the
Eﬂk with the most perfect accuracy as to scale,.—Photographic

€.

LAW REFORT.

COURT OF CHANCERY, Jax. 12.
(Before the Lorp CHANCELLOR.)
RE BIENCE.

Timis was a petition of James Spence, of Liverpool, praying that the
mr:ul might be attached to a patent for an lmprovement in the manu-
of tin plates and terne or leaden plates, notwithstanding a caveat
which had been entered by Messrs, Clay, of the Mersey Ironworks, Liver-
pool, and Messrs, Vickers Benzon, of Sheffield, on the ground that the
article of * puddled " steel, upon the application of which the patent was
sought for, was not a new invention
r. Malins and Mr, Webster (of the common law bar), appeared for the
petition ; Mr. Hindmarch and Mr, Drewry were for the uppmitlua.
The Lord Chancellor said that this was one of the cases in which the
uestion in dispute between the parties ought to be tried at law. By refus-
g to seal the patent this court would prevent such right from being exer-
cised, and therefore the proper course would be to order the patent to be
sealed. — Ordered accordingly,

Convevaxce or Heavy Orpxaxce, — Experiments have been
made on the high roads from Woolwich to (reenwich and back, to
test the packing and casing of a new species of artillery ammunition.
The loaded wagons, ustmlb with six horses each, were driven at the
rate of six miles per hour, and continued travelling with fresh relays
of horses for eight successive hours, and, as it was stated, with
favourable results, A portable 13i-in. siege mortar, weighing 65 cwt.,
drawn by eight horses, was also conveyed from Woolwich to Black-
heath and back to test the facility of its transport, which was proved
to be perfectl;,f practicable, after the manner of moving the ordinary
field guns. The mortar attached to its bed is mounted on an
artillery carriage, and on reaching its destined point is in complete
readiness for immediate use.

Tie New Guaso Istaxp.—The following is a description of the
island of Navassa, in the Windward group, from the pen of Lieu-
tenant Broadrick, of her Majesty's ship Basilisk, who visited it in
January, 1858 :—* The island of Navassa is two and a-half miles long
from its north-west point to its south-east, and about two miles wide
at its east end, which is the broadest part of the island. It is sur-
rounded by cliffs of from15 ft. to 20 ft, high, except the western portion
of the north side (where there is indifferent landing in calm weather
on the rocks, which are only a few feet high), and one spot on the
south-west side, where there is a sloping place which is now occupied
by an American company, who are loading guano, which is plentiful
on the level ground. From the top of the clifls the land rises at an
angle of nearly 45 deg. to the height of about 300 ft,, from thence
the top of the island is level ; and, although there is no soil on the
surface except where 0 occurs, yet it is covered with brushwood
and small trees, ‘I'I"hil:E spring up between the stones. They are for
the most part “hh!ﬂ:ﬂ palms (Iwhin:h grow to the height of from
12 ft. to 15 ft.), the palmetta, a species of sea grape, and one or two
other shrubs, of which we do not know the names. The north-west
E:n of the island, where most of the guano lies, appears to

composed of limestone, and the remainder of scorim. The
south-west side is the resort of great numbers of boobies, and
other sea fowl, Who Dbuild their nests on the rocks and in
the low trees which grow on the rising ground above the
cliffs. The Americans number about fifty people on the island, and
load their vessels with by means of a wire rope, down which
they lower the bags from the top of the hill to the landing place,
from which it is taken off by boats in bad weather, but in moderate
weather the vessels come alongside the loading s They bhave
already exported from the island about 1,000 tons, and have stored
up, ready for shipping, about 3,000 tons. The part of the island
explored cannot contain less than 1,000,000 tons; but there is no
doubt more on the north-east part, which was not visited. There is
a very fair anchorage on the lee side abreast the loading stage, in full
sixteen fathoms (sand), within half & mile from the shore—the
:aulah r:;l.ing tﬁulﬂ.tdhemchﬂdﬂthh a cable's length, in about
welve fathoms, but gro 15 rocky and foul, and they have
already lost two anchors there.” Y \ ;

ON THE RESISTANCE OF TUBES TO COLLAPSE.
By WiLriax Fairpairy, Esq., C.E, F.R.S., &c.

(Concluded from p. 4.)

Reduction of the Results of Experiments 22, 24, 33 on the Collapse of
Sheet-iron Tubes to unity of length and diameter.

No, of k.
experi- D. L. Thick- P, P
ment. Ness,
22 183 by 25 420 40,080
24 9 34 14 878 10,405
33 14§ 5 125 125 0,140

To find the Value of the Constants a and C in the General

Formula.

In equality (4.), taking p = 40,030, k =25, p, = 820, k, =043

we get

log 40,030 — log 820

25 — log 048 — 2

23

Similarly, taking p = 40,030, k =25, p, = 9140, and k, = 125 ;

we get

1 ——
=8 40,030 — log 9140

log "25 — log "125 —

and taking p = 10,495, k = 14,

log 10,495 — log 82(
log ‘14 — log ‘043

fog

= 2

2'14:

‘16 ;

and taking the mean of these values we get ¢ = 219,
For the value of the constant C, we have from (5.),

= 806,300
Substituting these values in (2.), we get

0 :%-. =""ﬁ“',m

P = 806,300 x

820

210

—y »

= 820, k, = 043 ; we get
820

(6.)

L]

which is the general formula for calculating the strength of
wrought iron tubes subjected to external pressure®, within the
limits indicated by the experiments; that is, provided their length
is not less than 1'5 ft., and not greater probably than 10 ft.

In order to facilitate calculation, formula (6.) m
log P = 152656 + 2'19log 100 k — log

and by an obvious transformation, we have

P=.

820
LD’

be written,
)i

The following Table will show how nearly formula (6.) repre-
sents the results of the experiments on the different classes of tubes.

Propor-
ol
error
formula,

:;;:»uﬁi[ Dismeter Ln:“;th Thlni'm By E‘P"‘ k

ment. | inches. feet. inches. ﬂm?:: in mlij'l‘ l(.;:i.
2 4 1¢ 043 137 130
] 4 5 0138 43 41

7,10, 11 6 2} 048 55 547
14 8 33 048 32 316
16 10 H 043 19 197
10 12 5 043 12-5 136
23 153 5% 250 420 407
26 9 3y ‘140 378 392
38 14§ 5 125 125 116

——

_'111_
—1y
—riv
—¥
+
+1i

—dy

+a

—

So far as regards practical purposes, this formula appears to
possess every desirable precision, As already anticipated, the re-
sults derived from the thin 12.in, tubes present the greatest devia-
tion. The value of P, derived from the following formula, gives a
still closer approximation to the results of the experiments, viz.—

D

P=806,300 x

2.9

LD

AR el
k

It is highly desirable that we should verify the law P.L.D=
P,.L,.D,, as applied to thick tubes.
@ independently of these experiments, for its value, as determined
above, closely approximates to the value derived from the experi-

ments on the compression of sheet -iron plates.

Now, we know the valve of

Let us, therefore,

reduce the collapsing pressure of these plates to unity of thickness,
with the view of ascertaining the law of variation of pressure as

rega

length and diameter,

Let P be the pressure of collapse of a tube £ inches thick, and
P the pressure when the tube is *1 inch thick ; then

()’

r-tx(3)'

and

"
(10ky

log P’ = log P—2°10 log (104).
Reducing the values of P by this formula, we derive the follow-

ing results :—

—— —

P’, or value an
p. | P reduced to
No. of D. . k. Pres- unity of Value of
experiment. | Diameter. | Length, [ Thickness. e thickness, (P'. L. D.
y viz. *1.

6 4 5 ‘043 43 273 56400

22 18} by'y 950 | 420 67 5400

24 9 3y'y 140 | 878 190 5300

33 14} b 126 125 76 5600

The remarkable approximation of the numbers in the last

column to one anot

* By taking 2 instead of 2 19 for the index of L, this formula becomes

r distinctly

P = 800,300 X

establishes the law (P.L.D=
P.,L.,D.,) in relation to tubes composed of thick plates.

ia

L.D

. - (@)

whence the value of P, the collapsing pressure may be readily caleulated by

ordinary arithmetic,

For thick tubes of considerable diameter and length, this formuln may be

reiu:rdud us sufficlently exact for p
‘or example, let £ = §in., L =

ractical purposes.
10 ft., TE' = 30 In. ; then

= (42 _
P = 806,300 X lﬁ‘%.:_au" 560 b,

By formula (6.), — P = 1°52056 + 2°19 log 60 — log 360 = 502 b,
It will be observed that these results differ widely from each other,

Deduction from the Results of the Experiments on the Collapse of
Elliptical Tubes. '

By comparing the result of experiment (34) on the elliptical tal
withrthe riult Ef the experiments on the cylindrical tubes, we fi
that the general formula (6) will apply lppmnmllflr to %ﬁ:ﬂ
tubes, by substituting for D in that formula the diameter of t
cirele of curvature touching the extremity of the minor axis, Thus
we have— :

2 .
Diameter of the circle of t:I.'t:lr'l'mtuw.-==2—;-l =2_HEZ =20 nearly.
Now the pressure on tkis elliptical tube was 6'5 1b., which, re-

duced to unity of length and diameter, gives 650 Ib., which re-

sult nearly :fm: with 688 lb., the mean pressure of the 12-in.
tubes also reduced to unity of length and diameter.

Although this deduction is based on merely one experimental
result, yet it appears to be confirmed by the following proposition
derived from mathematical analysis.

The pressure P per square inch, requisite to flatten equal
angular portions of a tube of variable curvature, varies inversely
as the diameters of curvature.

Hence it will be observed how very much the strength of a tube
subjected to external pressure is deteriorated by a deviation from
the cylindrical form. .

Strength of Cylindrical Tubes subjected to Internal Pressure.

Taking the mean of the results of Experiments 36 and 39 on
iron tubes, we have from formula

425 x 6
— 0,000 ly.
T X P00 REngy

Hence we find e
¥
= —— ¥ L - T-
5 (7.)

which gives the formula of strength of thin sheet.iron tubes sub-
Jected to internal pressure. i

Now the tenacity of boiler plates has been found to be 23 tons,
or 51,520 Ib. per square inch ; hence it a that a considerable
reduction of tenacity must be made for mmng of the plates.

The ratio of reduction is in this ease i

One remarkable fact distinctly esiablished by these experiments,
is the comparative weakness of tubes subjected to external pres-
sure. If p be put for the internal pressure square inch at
which a tube is I’E tured, then for tubes of the same thickness and
diumeter, we find from (6) and (7) the following relation of

P=

strength :—
P 1 = L
P 134 = B0

If L=2} and k="043, th.nll‘; =7-77; that is to say, in this

case the tube subjected to internal pressure will have about 7}
times the strength of a similar tube subjected to external pressure.

When
p=P,

L=13"44k141.

If k="25, then we find L = 3§ ft. nearly; that is, a tube of

this length and thickness will be equally strong whether subjected
to external or internal pressure. '

Taking the mean Experiments 41 and 42
have from formula (1),

E=

we find

370% 3
2x°25

which gives us the tenacity of lead per square inch,
Here we find

=2220,

b _ 440 1
Wl N

. o {B)
which gives the formula of strength of lead tubes subjected to an
internal pressure. '

Practical Application to Construction of the Results of the
Exrperiments.

Throughout the whole of the experiments enumerated in the
Freceﬂmg pages, it has been proved that the resistance to col-
lapse from a uniform external pressure, in cylindrical tubes, varies
in the inverse ratio of the lengths. This law has been tested to
lengths not exceeding fifteen diameters of the tube ; but the point
at which it ceases to hold true is as yet undetermined, and conld
only be ascertained by a new and laborious series of experiments
on tubes of considerably greater length, in which the strength of
the material modifies the above law of resistance to collapse. Such
experiments are, doubtless, very desirable ; but the vessels neces-
sary for the purpose would be most expensive, and the resul
already obtained appear to supply all the data nee for |
culating the strengths and proportioning the material in all ordi-
nary cases. |

If we take a boiler of the ordinary construction, 30 fi.
long, and 7 ft. in diameter, with one or more flues, 3 ft. or
3 ft. 6 in. in diameter, we find that the cylindrical external shell
is from three to four times stronger in its powers of resistance to
the force tending to burst it, than the flues are to resist the same
force tending to collapse them. This being the case in boilers of
ordinary construction it is not surprising that so many fatal
accidents should have occurred from the collapse of the internal
flues, followed immediately by the explosion and rupture of the
outer shell. To remedy such evils, ms to place the security of
vessels so important to the community upon a more certain basis.
it is essential that every part should be of uniform strength to
resist the forces brought to bear upon it. Ths equalisation of the
the powers of resistance is the more important, as the increased
strength of the outer shell is absolutely of no value, so long as the
;nternul flues rem:in,fu III'. present, liable to be destroyed by col-
apse, at a pressure of only one-third of that required
tm‘i?lup: which surrnuud::ihem. ~s "t

The following table, deduced from my own experimen g !
hibits the safe working pressure, and tjlrre bursting t" Huf

boilers of different diameters, calculated for an ex
thickness of #ths of an inch, e

Diameter of Boiler. | Working Pressure. Bursting Pressure,
% il Ibs. Ibe. '
30 118
3 6 101 w
{6 o) s
i 472
¥ u t
¢ o " e
G 8 Sl 3
7T 0 50§ 303
7 6 47 2
8 0 H 265
! 8 6 41} 250 *

Taking from the above table the strength of a boiler 7 ft. in

diameter, we find its bursting pressure to be 308 1b. per square
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inch. For such a boiler the flues would be ordinarily 3 feet in dia-
meter, and of the same thickness of plates as the shell ; and by the
fon_nnln, log P=15265+2'19log 100k—log (L.D.), we obtain for
their collapsing pressure 87 1b. per square inch. As, however, the
formula does not apply with strictness to tubes of such length, the
actual collapsing pressure will be somewhat greater than this,
The immense excess of strength in the outer shell is, however,
sufficiently apparent; the extra thickness of beiler plate which
causes it being so much material thrown away, adding nothing to
the strength whilst the flues remain in so dangerously weak a
condition.

To meet this disparity of strength, the experiments indicate the
necessity of shorter flues, and one of them shows how this may be
obtained, practically and efficiently, without interfering with the
present construction of boilers. In Experiment 6, Table L., the
tube I was divided into three parts E;r two rigid rings sol.
dered upon its exterior, and its powers of resistance were thus in-
creased in the ratio of three to one; virtually, the length was
reduced in this ratio, and the strength was actually increased from
43 1b. to 140 1b. per square inch.

It is proposed to apply a similar construction to the flues of
boilers, to equalise their powers of resistance with those of the
outer shell, on the supposition that the law of decrease of strength
holds true, within no great limits of error, to tubes of much greater
length than in the preceding experiments. That this conclusion
is not empirical will be seen by the following experiments upon

boilers of full size, where it will be observed that the flues were
distorted with one-third the pressure required to rupture the ex.
ternal shell.

These boilers were made for the north.eastern division of the
London and North-Western Railway Company, and were respec.
tively of 35 ft. and 25 ft. in length. They were 7 ft. in diameter,
and composed of platesthree-eighths
of an inch thick. Each boiler had
two cylindrical flues 3 ft. 6 in. in
diameter, and of the same thickness
of plates as the outer shell. They
were fixed in the position shown in the annexed diagram, and
were intended to resist an ordinary working pressure of only 40 Ib.
upon the square inch, In submitting them to the usual test of
double pressure, the flues of the first or longest boiler gave way
with 97 1b. upon the square inch ; and those of the shorter boiler
required 127 lb. to effect the same distortion. With these large
tubes a complete collapse was not accomplished, but the -
circular form, indicated by the dotted line, was dis-
torted, and the flue became elliptical, as shown at & 5.*

The weakness of the flues in the above experiments is
so evident as to need no comment, To remedy it, it has
been already stated, we need only resort to a construction
20 simple, and yet so eflective, as to meet at a small expense all
the requirements of the case,

Fig. 1 exhibits an ordinary boiler flue,
30 ‘ft. long and 2 ft. 9 in. in diameter,
with simple lap-joints, as hitherto invariably
constructed. To attain nearly three times
the strength of this it will only be necessary
to introduce two strong, rigid, angle-iron
ribs, as exhibited in Figs. 2 and 3, at a, a.
This arrangement will not only remove all
doubts as to the streugth of these flues, by
bringing them within the limits to which
the formula applies with strictness, but will

ive to flues 30 ft. long a strength equiva-
nt to that of flues only 10 ft. long, and

The reduction of the strength of flues
by the lap joints has already been stated ;
the deviation from the true eylindrical form
which ther cause, lessens, In some cases
seriously the strength of the vessels, as may
be seen in Experiments 23 and 24, Table V1.
Hence it is also proposed that flues required
to resist an external pressure should be
formed with double-riveted butt-joints, with
longitudinal covering plates, as shown at
b, b, b, Fig. 3, plate XXIX. It is believed
that these alterations will secure ample safety
= in these important constructions, and in this

make them uniform in their powers of resis-

trust they are commended to the attention

tance with the other parts of the boiler.

of the engineer and the public generally,

* Reducing the above results to unity of length, which with flues of this
size should give a nearly constant quantity, we have—
D, L. P. P.L.
Firstholler .. .. .. s s 42 35 o7 3305
Second boller .. .. .. 42 25 127 $175

The correspondence in the last column shows that these flues obey the
law of inversely as the lengths, very nearly, in their powers of resistance,

It may be well to test the accuraey of the formula which has been found
to apply to tubes of a length not greater than 10 ft., by determining from
it the strength of flues similar to the above, and comparing the results with
those derived from experiment,

Here, for the boiler 35 ft. long, we have by formula

L k2
P = 806,300 35

= 78 Ib. ; by experiment 97 b,
This difference confirms the view already stated, that the formula for short
tubes does not apply strictly to tubes longer than 10 ft.
For the boiler 25 ft. long, we have
P = 109 Ib. ; by experiment 127 lb.

A less difference between the experimental and caleulated result, as would
have been antlcipated from the shorter length of the flae,

It will be observed that even these experiments, upon full-sized boilers,
are remarkably consistent, and offer no diserepancies which cannot be easily
explained consistently with the general formula,

Care Towx Ramwway.—The contractor, by his agreement with
the company, undertakes to complete the whole of the works,
exclusive of rolling stock, for the sum of £400,000, which also
includes the amount required to pay the interest to the shareholders
at £6 per cent. during construction. T'he works are to be commenced
within the time agreed upon between the company and the Govern-
ment, and completed within two years and a-half from the 5th of
October last, or six months within the time required by the contract
with the colonial authorities,

Gas 1IN THE METROPOLIS.—According to an estimate of George
Lowe, Esq., C.E., engineer to the Chartered Gas Company, London,
the annual consumption of coal, for the purpose of gas making in
London,was then about 840,000 tons, which would vield 7,728,000,000
cubic feet of gas. The value of this volume of gas would be at
4s. 6Gd. per 1,000 cubic ft., £1,738,800, so that the annual sum paid
to the various gas companies in London is near £2,000,000 per
annum, and which is continually increasing.

Usrorym WreEiGHT For THE SALE oF CorX.—The movement in
favour of selling and buying (wholesale) all grain, flour, and meal
by a uniform quantity of 100 I, appears to be extending. At a
meeting of the Glasgow Corn Trade Association on Monday last
Mr. Ure moved a resolution, which was to the effect, * that the re-
golution adopted here, at a meeting of the trade, on the 22nd of
October last, in favour of selling all grain, flour, and meal by a
uniform quantity of 100 1b. be now carried into eflect, and that the
game come into operation on the 1st of February next.” This was
seconded, and, after jome discussion, it was carried unanimously.

ConvEYaxce or" Rammway Trains perweey DovErR AND
CAarAs.—M. Fromage, of Darnetal (Seine Inferieure), proposes to
complete the communication between the railways of England and
France by means of very large steamers, capable of conveying a
railway train across the Channel. On the arrival of a train at Calais
he pro that it should be run on to the deck of the steamer,
secured, and conveyed across the Channel to a basin in Dover,
where he proposes to run the French train on to the English railway,
and send it on to London. The return train, on its arrival at Dover
from London, he proposes should be run on to the deck of one of
those large steamers, secured in its position, and conveyed across the
Channel to Calais, where, by means of certain apparatus it could be
landed on the French railway, and conveyed by locomotive power to
Paris. He considers this mode of railway communication practicable,
easily accomplished at a moderate cost, and far superior to any
gecheme having for its object the construction of a tunnel under the

se1, or & tubular bridge over the Chanuel,

New RAamway v Fraxce.—The Minister of Public Works has
approved the plan of a railway from Limoges to Agen. It is ex-
pected that the Orleans Company, which has obtained the concession,
will open it to the public on the 1st of July, 1860,

Larcesr Prece or Sreen 1x tue Counrny.—There is now lying
at the Mersey Ironworks, Li\'[-rpﬂul,, the largest piece of steel sup-
posed yet to be manufactured. The mass weighs upwards of 7 tons,
18 manufactured by Mr. Clay’s process, and is mtended for the piston
and piston-rod (mflid} of a new steam hammer, the most powerful in
this country, though we believe, there are heavier in France. The
forging is considered a very fine piece of work.

Price or Screw Steamens.—It is understood that the four large
steamers, recently purchased by the Peninsular and Oriental Com-
pany, were purchased at £12 per ton—about one third of their
original cost.

Lraky Irox Steasmsires.—The Cuba, a fine new iron steamer,
lately foundered off Land's End, having sprung a leak in a gale.
The Weser, a large iron steamer recently launched on the Tyne,
sprung a leak and came near being lost on her first return voyage
from New York to Bremen. It was rumoured that the Royal Mail
Company’s magnificent new steamship, Paramatta, had just put into
Sheerness, leaky, but the report has been denied. The Persia has been
said to be more or less leaky ever since her first voyage in 1856, when
she run down a small iceberg.

Panrnipce's Svrernearing Arraratvs, — Mr. Lowes, chief
engineer of the steamship Prince Alfred, has written from the Cape
of Good Hope, giving the following particulars of the working of the
superheating apparatus recently fitted to the machinery of that vessel :
—"*1 am glad to inform yvou that your patent apparatus has given me
great satisfaction, and I have had no trouble in the tropics with the
temperature of the steam. There have not bheen more than 10 deg.
difference since we left Milford, which happened when the tubes were
nearly full of soot. We had them swept, and the steam came to the
old mark on the gauge—namely, 830 deg., which is about the mean
temperature. The highest temperature we have ever had is 350 deg.,
which occurred on the 2nd of November, the thermometer at 70 deg.
We have had the thermometer up to 120 deg. in the tropics, on which
occasion the steam was at 325 deg., the tubes being clear at the time.
We have been 700 hours under steam, and have had no trouble with
the eylinders, trunks, stuffing-boxes, &c. The same stuffing that we
left London with is in now,and is in good condition. We save from
twenty-live to thirty per cent, in fuel, and, as coals are 1*[*?' expen-
sive in the colonies, the economy is important, and I am of opinion
the apparatus will take well,”

CLAYTON AND GOODFELLOW'S IMPROVEMENT IN
PISTONS FOR PUMPS.

PATENT pDATED JUNE 3RrD, 1858.

Tms invention, by William Clayton and Jacob Goodfellow, of
Blackburn, relates to the pistons or buckets employed for lifting or
forcing pumps, and in the air pump of steam engines, and is designed
for preventing particles of sand, ** grit,” &e., from passing hetween
the piston and the cylinder. The improvement consists in extending
the depth of the piston packing, so that it may project or stand
above the piston cover, the upper edge or flanch of such projecting
packing being bevelled inwards so as to prevent the lodgment of
sand, &c., on the flanch, and to ensure its deposit on to the top of the
piston or to be carried ot by the water, and thereby prevented from
working or grinding between the piston and the c}'linder to the great
injury or destruction of both,

FIC.I, FIC.3.

piston complete, taken through

Pig. 1 is a sectional view of the _
the piston at the line A, B, in Fig. 2, showing clearly the extension
of the packing and the internal construction of the piston or bucket ;
Fig. 2 is a plan view of the piston ; and Figs. 3 and 4 are rc-spm:l‘.w:zlﬁ
plan views of the valve guard plate and valve seating, both of whic

are perforated for the passage of the liquid. In Fig. 1, a, a, is the
piston or bucket rod carrying the guard plate b, which prevents the
india-rubber dise ¢ rising beyond a certain limit; o is the valve
seating ; and e the improved packing, having its edge bevelled, and
extending above the valve seating and piston cover d, snch extension
of the depth of the packing ensuring the deposit of any grit, sand, or
other extraneous matter, upon the valve seating or piston cover,
whence it is removed by the flow of water through the piston, and is
thereby prevented from entering or working between the puc’l:nmg or
between the packing face and the pump cylinder face, which has
hitherto caused much destructive wear and tear upon both surfaces.
By the use of this improved form of packing about one-third (or
more) wearing surface in depth is obtained in the packing face,
which renders the packing more durable than those heretofore em-
ployed.

— ——

AvsrraLiaxy TreLeEcrArns. — Electric communication between
Melbourne, Adelaide, and Sydney, was opened on the 2nd November,

Tine Arvastic Tereerarn.—Recent advices from Newfound-
land state that several signals have been recently received there via
the Atlantic cable, including the name “ Henley.” It is believed,
however, that the Valentia office has been entirely closed for some
time, and the report is probably a hoax.

Procoress or Masoxey At Tne Viceronia Bripge.—At the great
bridge at Montreal one of the piers, containing 12,600 tons of masonry,
was commenced on the 16th of September last and finished on the
4th of December, the time rwtu;:itheing seventy-nine days, working
about eighteen hours daily. The average amount of masonry placed
in position was ten tons an hour, or two cubic feet per minute.

Trape or Russia.—The value of Russian exports in 1857 was
169,688,134 roubles, those of 1856 having amounted to 160,247 872
roubles, The value of imports was 151,686,799 roubles in 1857, as
compared with 122,562,442 in 1856. Of gold and silver specie tle
imports in 1857 were 8,775,727 roubles, and the exports of gold and
silver ingots 23,670,076 roubles. :

Avsrraniany Esmianarion.—Messrs, Cornish and Bruce, the Aus-
tralian railway contractors, having addressed a letter to Mr. Bright,
M.P. for Birmingham, offering to tind employment for 1,000 masons
and 2,000 navvies, the masons’ society in Melbourne have drawn up
and published a lengthy rejoinder, addressed to Mr. Bright. They
assert that Messrs. Cornish and Bruce cannot employ such a number
of masons, and that their object in writing to England for men is to
enrich themselves by sacrificing the welfare and happiness of the in-
dustrious classes. Accounts from Australia state that the labour
market was never so abundantly supplied as it is now, and, with this
fact before us, were the invitation of Messrs. Cornish and Bruce
responded to, the addition of 2,000 or 3,000 people to the Australian
working population might certainly be the means of enriching the
contractors, but it would be ruinous to the interests of the workmen.

Mr. AnysrroNG's GUN.—The Trasty floating battery underwent
on the 5th inst. the test of Armstrong’s 32-pounder long range gun at
ranges varying from 200 to 400 yards. The vessel had been towed
to Shoeburyness flat, where she was moored broadside to the
southward. The gun, which loads at the breech, was charged with a
G-pound cartridge, and one of Armstrong’s invented shot. The shot
are about 10 in. and a-half long and about 4 in. in diameter: the
gshot are covered with lead, the outer end of some of the shot
very much resembles the circular ends of Mr. Hall's rockets ; others
from a square of about an inch and a-half; the barrel of the gun is
rifle-fluted down to the chamber. ‘I'hetarget was marked chequered,
taking in three ports of the broadside. Some common shot were
fired, none of which exceeded 400 vards : these shot started the plate
bolts, woodwork inside the plates, beam knees, decks, &c. One of the
newly invented shot steel-pointed was then fired, which drove in a
portion of one of the plates, went through the side, tearing away one
of the beams, deck, &c., and passed out over the upper dm-t . another
embedded itself in the shattered plate and lodged in the woodwork,
the outer end being just flush with the surface of the plate. From
twelve to fourteen n[,mtﬁ were fired with great accuracy on the part of
the artillery officer who on each occasion laid the gun, and placed his
shot within a foot or so, in every instance, where requested on the
target part of the ghip's side. Some idea may be formed of the power
of the gun from the following statement:—The 12-pounder gun at
Shoeburyness has passed 1,500 of the newly invented shot,
one of which, at 800 yards' distance, passed through a solid body of
oak timber 9 ft. thick. Mr. Armstrong now proposes hringing out &

ran of much larger calibre to carry a ﬁ'{;“pﬂlll‘lll shot. The whole
hruadni-:!u for a considerable distance before and abaft the target is
started in every direction. One shot separated one of the plates,
splitting the plate through about one-fourth of the square of the plate,
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DUNN AND IRLAM'’S IMPROVEMENTS IN RAILWAY TURNTABLES.

Tue first part of this invention, by Thomas Dunn and William
Irlam, of Manchester, relates to machinery for turning ordinary
turntables by power, and consists in casting a flange at or near the
lower Edﬁﬂ of the ring of the turntable top, by which means greater
strength is obtained and a saving in labour is effected. The second
part of the invention consists Gilu making turntables of large
FI1G.)
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dimensions with bowstring sides or with tubular stays, to avoid the
necessity of deep pits. The third part of the invention is applicable
to the machines called railway traversers, and consists in making
the ends of the traversers' rails of iron or steel plates forming spring

oints, which points are depressed by the whm']lﬂ of the carriage that

Fourthly, in making the

being pushed on to or ofl the traverser,

PATENT DATED 28T May, 18458.

ends of the traverser rails to swivel on fixed studs, and in such wise
that the inner ends overbalance the points, thereby raising the points
clear of the rails while the traverser is being moved, but when an
engine or carringe is being placed on or off the traverser the wheels
depress the points of the traverser until they bear on the rails of the
permanent way, thereby forming the inclines for the wheels of the
carringe. Fifthly, in placing the ¢ross tram rails for the traverser
on diflerent levels, the outer rails are level with the permanent rails
and the inner rail or rails are raised sufficiently to act as guides; by
these improvements the low shelving of the traverser may be brought
lower than heretofore.  And, sixthly, in making a portion
or portions of the cross tram rails for the traverser capable
of being raised and Tlowered by levers, screws, or other
suitable machinery, so that one end of the traverser may rest on the
main line or that the whole traverser may rest on the main line
when the engine or carriage is rolled on to or oft the traverser, and
that the whole traverser may be raised when it has to he moved
laterally. ‘
Iig. 1is asection of part of an ordinary turntable, illustrating the first
part of the invention, a is the topof the turntable, to which is cast the
pulley or ring a' in the usual manner; to this ring is cast the flange
a’.  The end of the chain b is attached to the ring a', and after
passing round the guide pulley &' it is connected to a crane or other
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plates g are fixed to the low shelving / by screw holts or otherwise,
and it is preferred to place the last bolt or rivet at about twelve

inches from the ends of the low shelving, =0 that when the points of
the spring are tlopruumul by the wheel of the carriage, the H[rrin;.':.i
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may have more hiberty of action than if the points of attachment
were nearer the ends of the low shelving, It is evident that when
the carriage wheels depress the points of the plates g, as shown to
the right hand of Fig 8, the ends of these plates form the in-
clines for the carriange wheels to run up or down, and that
when the carriage is on the traverser or when there is no
carriage on the traverser, the spring of the plates g raises the
points or ends above the rails of the permanent way, consequently
the traverser can be moved along its cross rails without obstruction
from the points, which are entirely self-acting.

Fig. 4 is a transverse section, Fig. 5 a plan, and Fig. 6 a side
elevation, of a railway traverser, illustrating the fourth and fifth of the
improvements ; A, A, are the rails of the permanent way; 4, i, are the
two outer cross rails for the traverger, which are on the same level
as the rails A, A; and j, j, are the two inner cross rails, which are
raised a little above the rails of the permanent way. The traverser
consists of the side beams &, L, each formed of two angle irons, and
end cross beams /, [, in which are the bearings for the axles of the
wheels m, m, running on the cross rails 4, i, and the intermediate
cross beams n, n, in which are the bearings for the wheels o, o, and
Py pi the wheels o, o, have internal flanges, and the wheels P py have
external flanges; these flanges pass on each side of the cross rails
JvJy which thus act as guides to the traverser. In shorter traversers,
one eross rail § will be sufficient,

The cross tram rails ¢ and j must be cut away near the rails A, so
that the lines of the permanent way may be unobstructed when the
traverser is not in use,

The points % 9 of the traverser swivel upon fixed studs », r,
Fig. 6, and the inner ends of the points overbalance the outer ends,
('un-i::quuntl}' the points have been depressed by the wheels of the
carriage, as shown to the right of Fig. 6, they h-;;uin the position
shown at the left-hand end of Fig. 6, that is to say, the inner ends
being heavier than the outer ends, lift the points clear of the rails
of the permanent way; the joint between the low shelving rail of
the traverser and the points is searfed and overlapped. By means
of these improvements the low :il,']l-_"h'i,nj_: of the tTIITEI":-'J_'I.: can be
hru”ghl |_nm'|-r than heretofore,

Fig. 7 is a partial elevation, and Fig. 8 a plan of the machinery
required to illustrate the last part of the invention. The traverser
may, in this instance, |lt‘l made without moveable or flexible |m.i||H.
ns llhe object of these improvements is to raise and lower certain
portions of the cross tram rails, to accomplish the same object ns
the moveable or flexible points. ¢, ¢, are the rails of the permanent
way. The traverser consists of the low shelved rails z, z, slde beams
% & and cross beams &', &' supportii

3 : the wheels or rollers &2, 2,
e cross tram roils w, ¢, between the rails ¢ of the lr-vrrmment way,

are placed a little above the level of the said rails, in order that the
l:l::gnu of the wheels # may pass over them without obstruction, but
L portion of each cross rail placed between the lines of the per-
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manent way and marked v, is fixed to a frame »!, which hinges at
v, v, and bears upon the eccentric w; each of these eccentrics is
fixed on a shaft w', furnished with a handle %% ‘The mode of
operation is as follows :—When it is requisite to remove a carringe
from one line of rails to another, the traverser is brought over the
lines of the permanent way, as shown in Fig. 8 and the eccentrics w
are turned with their full parts down, the low shelving z of the
traverser then bears upon the lines of the permanent way, and the
carriange to be moved is then run thereon in the usual manner ; the
eccentrics are then brought into the position shown in Fig. 7, to
raige the eross rails v to the level of the cross rails w, the traverser
with the carriage upon it is then moved along the cross rails, the
flanges of the wheels s* being clear of the rails ¢, 2. When the
carriage is to be run off the traverser, either one or both the rails v
are lowered by turning the eccentrics w, as above described. Screws
nr';-l her suitable mechanism may be employed to raise and lower the
rails v.

=

Tue Fmst Brearn or rie Steam-rress,—Having taken his
measures for securing the roceipt of early intelligence, Walter began
to be impatient at the slownessof the process by which it was issued
out. to the public, and, for some time after 1804, had been in silent
confederacy with an ingenious compositor, named Thomas Martyn,
who had been visited with an idea of the practicability of working the
press without manual labour.  So violent was the opposition of the
pressmen to any scheme of the Kind, that the experiments were all
to be made in the greatest secrecy; but the enterprise came to a
dead lock for want of funds; the old logographic printer, who was
still the principal proprietor, coming to a resolution to advance no
more money for the purpose.  Still, his son, the manager, cherished
the idea, and, in the year 1814, gave an opportunity to Frederick
Keenig, a Saxon printer, and his friend Bouer, of maturing a scheme
which they had in their heads, The machinery was set up in secrbey
and silence ; a whisper that something was going on had got among
the printers, and they had not scrupled openly to declare that death
to the inventor and destruction to Lis machine awaited any attempis
to introduce mechanism intostheir trade. At last all was ready for
the experiment ; the pressmen were ordered to await the arrival of
the foreign news, when, about six o'clock in the morning, Walter
entered the room, and announced to them that the 7Vmes was already
printed—by steam ! He then firmly declared that, if they attempted
violence, he had sufficient force at hand to repress it: but that, if
they behaved quietly, their wages should be continued to them till
they got employment. The men wiscly saw that resistance would
only lead to their ruin, and gave in to the power of steam. On that
morning, the 20th of November, 1814, the readers of the Times were
informed that the * journal of this day presents to the public the
practical result of the greatest improvement connected with printin
since the discovery of the art itself.  The reader of this paragra |ﬁ
now holds in his hands one of th : many thousand impressions of the
Times newspaper, which were taken oft last night by a mechanical ap-

paratus. A system of machinery almost organic has been devised and

suitable mechanism, by means of which the turntable is moved
round. It has hitherio been customary to make the fl at of
angle iron rivetted to the ring @', which mode of E!;lﬂ!lfuttiﬂn 4 ver
expensive, and necessitated holes to be cut or drilled in the ring a',
therehy weakening it; according to the improvement of casting the
flange a* with the pulley or ring of the turntable top, greater
strength is obtained at less cost. :

Fig. 2 is an elevation of a turntable of large dimensions, to which
the improved bowstring sides are supplied. The platform consists of
the side beam ¢, and cross beams ¢!, which support the rails ¢*; the
platform swivels upon a centre, and runs upon rollers in the usual
manner. A, &, are the ends of the rails of the permanent way. The
sides of the platform are made on the bowstring principle, that is to
say, each side consists of five or other suitable number of planks o,
sprung into the shape of a bow, and stayed from the side beams ¢ by
tlm uprights o'; the planks o are secured to the beams ¢ by the
bolts o, and the whole is made rigid by the diagonal stays o* and
lnut."ilmlinnl tie rods d',

Fig. 8 is a side elevation of a railway traverser to which the
improved spring rail is applied ; the body of the traverser and the
wheels upon which it moves are constructed in the usual manner.
To the low shelving / are fixed the iron or steel plates g, the ends of
which project bryond the low shelving £ to form springs. The
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arranged, which, while it relieves the human frame of its most
laborious eflorts in printing, far exceeds all human powers in rapidity

1T

and dispatch,"—The History of British Journalism,
Andrews,

SroxtaNeous Cosmaustion.—The ship Meroo, from the Sand
Head, Caleutta, for London, and loaded with seeds and jute, took tire
and was entirely burnt on the 28th of November, from the spontaneous
combustion of the cargo.

Tne Darvisaroxy Irox Comraxy’s Works, at Darlington, are
fast approaching completion, the roof over the rolling mills, when
completed, will be a splendid structure, the wronght-iron principals
are the same as covered the centre aisle of the Art Treasures Kx-
hibition, at Manchester, they are 66 ft. 6 in. span, and form a perfect
half circle, and are placed two in width, forming a total span of
113 ft. by 420 ft. long.  They are placed on cast iron columns 15 ft.
high, and, being perfectly free from inside tie rods of any description,
have a very light and airy appearance, and will, undoubtedly, form
the most complete and perfect roof for a rolling mill in the United
Kingdom. The building will have a noble appearance from the
North Eastern Railway, the main line of which, from York to New=
castle, passes directly in front of the works, and is connected there-
with by sidings, &e.  The works also comprise spacious foundries,
fitting shops, blacksmiths' shops, &e. The engines and principal part
of the machinery have been construeted at the Pendleton Ironworks,
Manchester, and combine all the latest improvements with the most
perfect workmanship.,  Mr, J. B, Statham, of Manchester, has been
the architect for the buildings, and the whole has been erected under
the superintendence of Mr. W, Baringham. We understand that
the works will commence next month with an order for rails for the
Eastern Bengal Railway Company, and it is expected will shortly
employ about 500 workpeople,

Frexcun Ramway Recerers.—The traffic returns on the Eastern
of France Railway, from the 1st of January to the 30th of December,
IRG8, both inclusive, amounted to £2,168,337, against £1,921,068 in
the corresponding period of 1857, showing an increase of £247,274 ;
on the Northern nlrl"rum‘ﬂ to £2,203,481, against £2,0569,084 in the
corresponding period of 18567, showing an increase of £144,897; on
the Western of France to £1,731,278, against £1,671,617, showin
an increase of £59.657, and on the Southern of France to £728,50
against L£582,1564, showing an increase of £141,849. The receipts
for the same period of 1858 on the Paris and Orleans Railway
amounted to £2,335 950, against £2,293.381 in the corresponding
period of the prﬂ'udinf year, showing an increase of £42,669. The
receipts on the Paris, Lyons, and Mediterranean Railway amounted
to £3,267,274 against J:':’I,IEH,.’}HB in the preceding year, showing an
increase of £98,676. The receipts on the Lyons and Geneva for the
samo period of 1858 amounted to £198,924 against £105,961, showing
an increase of £87,908. “The total receipts of those seven railways
durjng the above 864 days of 18568 amounted to £12,628,741 on
4,986 miles of railway, and for the corresponding period of 1857 to
£11,801,858 on 4,481 miles, showing an increase in the receipts of
£821,883, or about 7 per cent., nngin the mileage of 604 miles, or
11} per cent,

By Alexander
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LETTERS TO THE EDITOR.

(We do not hold ourselves responsible for the opinions of our
Correspondents.)

INDUCTIVE RETARDATION IN SUBMARINE WIRES.

Sir,—Having found it impossible, last week, to reply to the admi-
rable letter of “X. Y. Z.,” which appeared in THE ENGINEER of
the 31st ult., I trust to your kind indulgence to give to the few
remarks which I have now to offer a place in your next number,
the more especially as I find that in consequence of the pressure of
other duties I shall not be able to continue the discussion any
further, although I shall be always glad to listen as a respectful
anditor to “ X, Y. Z.,” or to any of your other correspondents on
this most interesting subject. My object in addressing you upon
it, first of all, was simply to point out the fact that the idea of
employing a return-wire, instead of the earth, to obviate the
effects of induction in long submarine lines—an idea which Mr.
Tatlock velieved to be entirely his own—had not only occurred to
myself, but had, as I afterwards found, been patemed in 1834.
This patent was taken in the name of Professor Gordon; but it
now appears that the real patentee was M Werner Siemens, of
Berlin—a name eminent in the science of electro-telegraphy, and
who, as your readers may be aware, was the first to observe and
make public the singular phenomena of induction in subterraneous
wires. His interesting paper on this subject appeared in the
¢ dnnales de Chimie” for 1850, vol, xxix., and wasonly brought to
sne notice of Dr. Faraday in April, 1854, or four months after he
had published his own experiments on the subject. With his
usual candour, Dr. Faraday immediately transmitted to the Philo-
sophical Magazine (in which his own lecture had appeared) a
summary of M. Siemens’ paper. It is not surprising, therefore,
that Siemens, who had been the first to observe these effects in the
system of underground wires, at that time exclusively adopted in
Prussia, should have been the first to endeavour to apply an
effectual reinedy for them; and it strikes me as remarkable that
a man like Siemens, who must have enjoyed the most ample oppor-
tunities for putting the plan which he proposed to the test of rigid
experiment, should have neglected to do so before incurring the
considerable expense of a patent in this and other countries. This
I ean scarcely believe, and yet I have seen no account of any ex-
periment on the subject which I consider decisive, or even as calcu-
lated to afford the slightest presumption against the efficiency of
the plan for which the patent was taken. The two experiments
mentioned by a “ Telegraph Engineer” in your journal of the
24th ult., bear entirely upon the plan for which Mr. Tatlock has—
I think unwisely—incurred the expense of a provisional protection
— the method, namely, of two wires in two separate cables; and
the results of the experiments in both cases were such as I should
have been prepared F anticipate & priori. It is true that, with
regard to the second, the writer says:—* The above experiment
was repeated by Wheatstone, upon a cable where the return-wire
was in the cable itself, with similar results ;" and he adds—* The
above experiments, tq’geﬂiﬁi' with “X. Y. Z.'s”’ arguments, are
conclusive on the point. Whether a return-wire be used in the
same casing, or as a separate cable, induction is menifested. Re-
turn currents, retardation, prolongation, are still visible, but to
what extent experiment alone can show. Mr. Tatlock's proposal is
therefore valueless.”

Now there is not one word of all this with which I do nnt agree.
I believe that Mr. Tatlock’s proposal is valueless, beeause I beiieve
that the use of two wires in separate cables would not diminish the
effects of induction in the Eﬁghlest degree. I believe also that,
even with the twoe wires embedded in the same cable, the effects of
induction would still Le visible; but what I contend is, that in the
latter case these effects could, by a proper construction of the cable,
be so greatly diminishied as to prove of immense advantage in the
working of long subinarine lines; and this is to some extent con- |
ceded, even by “ A Telegraph Engineer ” himself, when he says, |
that tb what extent tlie effects would still be visible experiment
alone can show.

There is no doubt that, reason as we may, experiment must |
decide the point at last. Even the partial success of the Atlantic
cable has shown that expetiment is the great arbiter to which we
must appeal in the last issue on all cases connected with that
mysterious agent which works in the electric telegraph wire. At
the same time, a little cautious theory may help us in correcting or
avoiding r.sh deductions even from the results of experiment;
and, acting on this prineiple, 1 am not prepared to admit that the |
results obtained by Professor Wheatstone in the case to which ** A
Telegraph Engincer' refers, afford any good ground for believing
that the eflects of induction might not be obviated to a great
extent, or almost entirely neutralised, by a properly constructed
cable on the principle of M. Siemens' patent. Professor Wheat-
stone's experiment was performed on the cable intended to be laid
across the Mediterrancan, from Spezzia, on the coast of ltaly,
to Corsica. It was 110 miles in length, and contained six copper
wires, one-sixteenth of an inch in diameter, each separately insu-
lated in a covering of gutta-percha only one-tenth of an inch in
thickness, the wires being arranged in a cirele of half an inch in
diameter, and only one-filth of an inch from the internal surface
of the iron envelope. Now, leaving out of view the necessary
proximity of the wires in this case to the outer surface and to each
other—affording so much scope for induction—we cannot draw
any conclusion from the experiment unless we know in what pre-
cise order the wires were connected with each other, because unless
this was such as to give alternate currents in either direction sue-
cessively, so as to produce a symmetrical or balanced system ol
inductive forces, the experiment proves little or nothing as regards
the point under consideration. Altogether the system was too
complex, the wires were too numerous, too near each other, and
too near the iron envelope, to permit the cable to be advanced, with
any justice or reason, as a fair subject of experiment for our pre.
sent purpose. And, moreover, the cable was in a coil, which
renders the experiment, however valuable in itself, utterly  value-
less” for that particular purpose for which it is adduced by youar
correspondent. 'Who that knows anything of electricity (and your
correspondent I believe knows much) would undertake to find in
sucli a cable, so coiled, one vast mass of inductive action and re-
action ?

And yet, as a set-off even against this experiment, we have Mr.
Whitehouse’s testimony, who states that in a cable 166 miles long,
and containing toree wires, so as to afford an available length of
498 miles, he found that the inductive influence exerted by either
of the wires on the others was only a ten-thousandth part of the
entire current transmitted. In this experiment, however, we are
not informed as to the actual condition of the eable, and I consider
it, therefore, to be also of little value for the purpose more imme-
diately under review, except as showing that the one wire exerts
an alinust inappreciable inductive action on the other; and this, if
fully confirmed, would be indeed a most valuable result.

Leaving the region of experiment, in which we have found
nothing satisfactory or conclusive—nothing even strongly pre-
sumptive, except in so far as the result of the experiment just
mentioned is bighly encouraging and favourable to the plan

And here I confess that I remain unconvinced. I shall not deny
that I may have expressed myself too strongly if I said that in
such a cable as that proposed static induction would not take
place to any appreciable extent. After the very clear, although,
I think, very exaggerated exposition of the action given by
“X.Y.Z.,” I am willing to withdraw that word, and to substitute
the term considerable. We are, therefore, making some progress.
On the other hand, however, I think it would be easy to show, as I
have previously hinted, that the injurious effects of the static in-
duction which would still occur would be partly compensated by
that dynamic induction which evidently showed itself in the ex-
periment last mentioned.

The fallacy which appears to me to pervade “X.Y. Z.'s" rea-
soning consists in his ignoring the necessity of a certain thickness
of the insulating case as compared with the size of the wires,
Allow me to state distinctly, that for Siemens’ arrangement to act
efficiently, I conceive it to be necessary that the two wires should
be embedded pretty near to each other, and as nearly as possible
in the centre of a considerable thickness of gutta-percha or other
insulator. “ X. Y. Z.” seems to think that the thickness of this in-
sulating coat is of no consequence—that 1f the principle holds
good for a thick covering, it ought to hold good for a thin one.
Now I mention, on the contrary, that one of the essential and
vital elements of success is a certain proportion between the
thickness of the insulating medium and the distance between the
two wires; because, with a certain proximity of the wires, we can
render each of them virtually the centre of the system by suffi-
ciently enlarging the section of the surrounding insulator; and
the more that we enlarge this section, the more will each of the
wires, having a given interval between them, hold virtually the
place of the centre, so that the Et\uﬂ.l but opposite inductive in-
fluence of each shall be more equally diffused all around.

Now, in “ X.Y.Z.'s”’ article I find this essential condition en-
tively ignoved ; and the same will be obvious, I think, to any of
your readers, if you will have the goodness to reproduce his third
figure. I do not ask you to reprint his fourth figure, because in
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that he has omitted the insulating medium entirely, except in the
interval between the wires. But looking merely at the figure be-

e

proposed—I now come to “X.Y.Z.” and the region of theory.

fore us, the first thing which strikes an observer is the misecroscopic
magnification of the wires A IB as compared with the thickness of
the insulating envelope R P, and also the elliptical form which he
gives to this envelope. It is true that it might be necessary to
enlarge the wires to allord space for his geometrical demonstration,
but if su, the envelope might have been enlarged in proportion.
Here its thickness on each side of the wires is not more than one-
fourth, or at most one-third, the diameter of each, whereas in the
cable which now lies buried in the Atlantic, the internal strand of
seven copper wires is only y%;th of an inch in diameter, and the
diameter of the surrounding gutta-percha is three.eighths of an
inch.

In the section, as represented by “ X. Y. Z.'s” figure, above
given, it requires no measurement or caleulation, or geometrical
lines, to show that the induetive action exerted by each of the
wires would be little, if at all, diminished by such an arrangement.
The result would be much the same as if two separately insulated
wires were simply placed side by side; and in that case I have all
along admitted that inductive action would take place as before,
and that little or no benefit would be derived. But now let us
take the arrangement represented in the annexed figure, in which
P and N are assumed to be the two wires 1n section,and A EB C

the circumference of the in-

sulating envelope, composed

of gutta-percha or caout-

choue, tarred hemp, &e. It
. is obvious thatin such an ar-
x'\b rangement as this the induc-
g -\ tive influence of the positive
'..wire P, and that of the nega-
(tive wire N, must tend to
{ almost neutralise each other
A ] around the entire circum-
"‘H%’ ference A EBCD. At E

/° and F they will perfectly
M IS ,/  neutralise each other, and

S oo even at the points A, B, C,
= - D, the wires are so nearly
5y g equidistant that the induc-

tive action of the one must greatly counteract that of the other.
The only spaces exposed to the entire and exclusive action of each
wire, and not affected by the other, are those represented by p and
n between the parallel dotted lines. In each of these small spaces
alone may each of the wires be supposed for the present to act with
its entire inductive force. Even in the penumbral spaces p B,
pC,n A, »n D, each of the wires will act with continually in-
creasing effect in opposition to the other the further that we recede
from the centres p and 2. And on arriving at B, for example, if
the distance from B to N were equal to only half the distance from
B to P the inductive effect of N at B would be equal to four times
the inductive effect of P at the same point, because, as “ X. Y. Z.”’
justly observes, the inductive action is inversely as the square
of the distance of the inducting surfaces. Even in this case the action
of P would diminish the efiect of N by one-fourth; but I think it
may be safely assumed that the ratio of the distance b N to B P,
could be rendered practically as 5: 6 ; in which case, supposing the
inductive action of N at B to be 36, that of P at B would be 25 ;
or in other words, P would so far counteract N as to allow it to
exert only two-sevenths of its natural inductive eflect at the point
B; and in proceeding from B to E, even this small fraction would go
on rapidly decreasing at a constantly higher rate, as it approached
0. It is evident, in fact, that for at least 45 deg. on each side of
E, the inductive action of P and N would almost entirely and
absolutely neutralise each other.

I have hitherto supposed that the small spaces, p and =, which
lie between the parallel dotted lines, would each be exposed to the
inductive influence only of the nearvest wire; but if it be true, as
Dr. Faraday affirms, that induction is capable of being exerted in
curve lines, the effect of N at p, and that of P at n, would each be

a—

partially neutralised even at these points. From certain experi-
ments of Professor Riess, I have sometimes been inclined to doubt
the existence of the inductive action exerted in this anomalous
manner ; but any conclusion that is stamped with the venerated
name of Faraday must evir command the highest respect; and in
this case, I gladly accept his dictum as furnishing the only addi-
tion that was wanting to diffuse the divided influence of the wires
around the entire circamference of the gutta-percha or other insu-
lating medium.

Enlarge this insulating medium so as to embrace the sectional
area, @ b ¢ d, and supposing the distance between P and N to
remain constant, it i1s evident that the inductive action of each
would be still more equally diffused around the external surface,
because the ratio of & N : b P, for example, is more nearly a ratio
of equality than BN : B P.

On “X.Y. Z’s” remarks, with reference to the practical con-
siderations invelved in the construction, the paying out, and the
difficulties in case of fracture connected with a cable of this de-
scription, I shall say nothing, for two reasons: first, because the
construction of a cable of this kind involves nothing new; and,
secondly, because I conceive that the question which chiefly in-
terests us at present is this—Would such a cable diminish to a
great and important extent the effects of induction ?

I have also said nothing with reference to the static induction
which would be exerted between the two wires, because I conceive,
both from Mr. Whitehouse’s experiments already alluded to and
from the small surface which they present to each other, that this
would be very small.

I have yet, however, to add one word on the subject of the
dynamic induction, because I believe that in this we should find a
useful coadjutor in working a cable of this kind. It i1s well
known, as one of Faraday's great discoveries, that when
two wires, ecither extended or in a coil, are placed in juxta-
position, and a current is transmitted through one of them,
that current, at the moment of its transmission, excites a
momentary current or wave in the other in the opposite direction;
and at the moment when the primary current ceases, a secondary
wave or current is excited in the other in the same direction.
Hence, at the instant when a positive current was transmitted
through one of the wires, that positive current would strengthen or
intensify the negative current in the other, and wvice versa;

whereas, at the moment of the cessation of both currents, each
would tend to immediately destroy and extinguish whatever re-
mained of the other.

This I conceive to be a point which well
deserves consideration; but feeling that I have already tres-

passed at too great length on your indulgence, I leave it to be de-
veloped by others who are better qualified than myself.

Glasgow, Jan. 10, 1859, GEORGE BrLair, M.A.

DIVING BELLS.

SiR,—Having been a continual subscriber from the first of your
valuable journal, and seeing, by last week’s number, that one man
nearly lost his life in the diving bell at the works of the new
Westminster Bridge, I beg toinclose you a rough sketch of an
application of the air pipe being fixed either externally or inter-
nally of the bell from the top to bottom, which will keep the water
out of the bell in case the air supply pipe should accidentally get
broken short off'; as in the case referred to, it will give the
man an opportunity of giving the signal to he drawn to the sur-
face; A 1s showing the air pipe which is generally fixed to the
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bell ; B the improvement in the pipe attached to top of the bell
with the bend C, which keeps the water out of the bell to the line
D, and by bending a piece of pewter or other tube in a common
glass globe will show the practicability of the same.

274, Charles street, Hampstead-road, CHAS. ASKEW.

Deec. 21st, 1838.

RAILWAY BRAKES,

SiR,—The frequency of railway accidents induces me to offer the
suggestion that to prevent them we must have good brakes. I
inclose a sketch of a brake of which I Lave made a working
model ; @, is a section of carriage; b, cistern attached to the
carriage frame, and filled with water; ¢, a square rod which runs

underneath the carriage, and also through the cistern in which
there 1s a two way lock to be opened and shut by the rod ¢. At m
there is a slot 1n the rod, and a square slide, and behind this a
spiral spring to keep it in proper place. This rod is attached to
different carriages by means of a link and universal joints; d are
two guard irons for brake rods f', and f*; g, is a ram or piston
which fits 1n a barrel that is fixed in the cistern b, which piston 1s
forced out by the water that the force pump I forces behind it.
This pump is worked by an excentric sheave which is fixed on the
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- ward, of course tightening the brake blocks 4, 1, i, %, until the
- wheels are made to slide upon the rails.

.
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carriage axle 7. Now, by turning the rod ¢ one-eighth of a revo-
lution it allows the water to pass into the force Eump, which causes
the piston to be forced out against the lever /4, and so causes the
to be pressed backward and the rod f? to be pressed for-

At this time the pump
stops working, and to release the brake we need only turn the rod
¢ one-eighth of a revolution further, when it will open communi-
cation between the barrel and cistern, and the block be foreed
back either by weight or spring. Thus the same water will do
without waste.

I should feel much obliged for your opinion or that of any of
your correspondents on the merits and defects of such an arrange-
ment. Ricaarp ROBERTS.

Rhymney Ironworks, Dec. 28th, 1858.

BOILER EXPLOSIONS,

Smm,—The article on Boiler Explosions in Tae ENGINEER of
the 31st ult. induces me to offer a few remarks on the circulation
of water in boilers, which I have never seen treated with the
attention it deserves.

Rather more than twenty years ago I gave a good deal of time

- and attention to the construction of boilers, and experimenting
. with the same ; and some years later valuable experiments were

conducted by Messrs. Josiah Parkes, Charles Manby, Professor
Dr. Schafhautel, and others, on the evaporative power of an-
thracite coal in boilers, designed and patented by myself. The
chief object T kept in view was to effect a rapid circulation of the
water in the boilers, as well as to secure a proper combustion of
the gases generated by the fuel, as I was, and still am convinced
that the danger of explosion would be greatly lessened by attention
to the power, and a greater evaporative effect also produced.

In one of my first experiments with a small boiler I could not
keep the water in it, on account of priming so much, and in a short
time the fire-box became leaky ; but after I placed a perpendicular
funnel-shaped tube in the water, the top of which was an inch or
two below the surface, and the lower end nearly to the bottom of
the boiler, I then found the difficulty (of priming) at an end, and
immediately the fire was raised the surface of the water streamed
towards the funnel, and descended to the bottom of the boiler, and
the heated water ascended and threw off' its steam, and again
descended through the tube. I urged the fire with a powerful
(3 ft.) fan blast, but could not raise the water level.

I have in later years used this plan in large steam boilere with
very good effect, and I feel satisfied that if tubes were placed in
the side water spaces of locomotive boilers they would cause an
uninterrupted descending current, and the real level of the water
would be better shown by the trial cocks.

The instance you have given in the paper of the 31st ult. of
the centre tubes of a boiler having been burnt out leads me to
recommend as a preventive to similar accidents the fixing two
middle of the tubes, the whole length of the boiler, the upper
thin plates, about 2 in. apart, perpendicularly through the
part of the same being level with the top row of tubes, and the
lower part to within 3 or 4 in. of the bottom of the shell, the
effect would be a perfect circulation of the water, and an un-
interrupted descending ¢urrent would be produced from end to end
of the boiler between the two plates. Many methods may be

ypted to cause circulation in eylindrical and other boilers which
would also prevent the injury of the plates l}}ﬂl' mLhJe fire.
o

_ Praver, C.E.

Middlesbro®on.Tees, Jan. 8, 1859,
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RECTIFICATION OF THE CIRCLE,

Sir,—I beg to thank " Old Engine” for hie caleulation of the line

BW. The approximation certainly is less correct than that resulting

from my former figure, whose error (page 6, vol. iii.), is less than

the ;oo sooth ran of the diameter.  But the figure in last month's

numbermni- y drawn, is quite uncomplicated, and true to the
third decimal,

“If this won’t do, try something else that will,” is not a good
rule, and must be changed when we get a better; however, I had a
point in reserve by which to produce a greater approximation, and
beg your kind permission to hand the gﬁnwing mprovement j—

W

g by~
[ ]

Let P be the middle, M and D the ends of the radius; on
P D construct an equilateral triangle P D B, and join B M;
produce D B till B x the produced part equals B M, plus B D,
and join P x cutting B M in Q. Then the three sidesof D B M
plus the three sides of PB x equals 5905083411 of the radius
D M. The difference between the sum of these lines and the
circumference will be found as follows:—From M draw a line to
the middle of PQ, and upon this perpendicular line take M Z
equal to one half of it, 1.e., draw a line from B to the middle
of this perpendicular line, and join Z B, cutting PQ in W ; then
BW will be the difference required, i.e., B W plus the three
sides of D BM plus the three sides of P B x equals the circam-
ference.

But the threesides of D x P plus D x also equals 5905083411
of the radius D M ; therefore B W plus D x plus the three sides
Ff;[ ]I:;l x also equals the circumference of the circle whose radius
is :

On the rectification of the circle see Tae ENGINEER, vol. iii,
Nos. 61, 62, 64, 65, 66, 68, 70, 71, 72, 73.
Old Daily Press Office,

21, Great Charles street, Birmingham,

January 10th, 1859,

W. E. WaALKER.

BUBMARINE CONDUCTION.
Sim,—8ince writing my last letter to you I have ascertained that

the account given of Professor Faraday's experiment, in the ** En-
cyclopedia Britannica,”” differs from the account of the experi-
ment given by Professor Faraday himself (in a paper read before
the Royal Institution, January 20th, 1854). From the former

account it appeared that the circuit was closed by the pole of the

%ﬁﬂrj' being connected with the first wire, and the other pole with

.y

& f".?.

the earth, whilst the end of the wire was also in communication
with the earth. But it appears that such was not the case, and
that the current trnnsmiuexfalung the wire was sent from one pole
of the battery solely, the other pole being insulated. Your corre-
spondent, ** A Telegraph Engineer,’’ is therefore, no doubt, correct
in the account of the experiments detailed in your journal of the
24th December.

The plan which I suggested for obviating the effects of induc-
tion was based upon this incorrect account of Professor Faraday's
experiment. JouN TATLOCK.

January 2nd, 1859,

SMITHFIELD SHOW—OAT BRUISERS.

Sir,—The paragraph in the last letter of your correspondent
“ A Visiting Engineer," referring to oat-bruisers, is (unifitentional,
we are quite sure, on the writer's part) caleulated to do us an
injury by misleading your readers as to an important point of
detail in the construction of our mills,

It appears that his experience is derived not from one of our
mills, but, in his own words, * from one ordered from a firm of
thirty years’ standing, the principle of which is nearly the same
as Messrs. Turner’'s, the brasses fitted in the same round bush
style.”  Now we never made our larger mills with the * round
bush' bearing, and long before 1854 we used bearings to which
the deseription of wheel he has since adopted aceurately applies,
viz., ‘‘octagonal shaped brasses in halves with flanges at each end
and fitted into the block at an angle of forty-five degrees. Proof of
this we can readily furnish him, if provided with his address,

At the present time we manufacture ten varieties of bruising
mills ; five of these are adapted for working by horse or steam
power, and the main spindles of which are carried by angular
plummer blocks with brasses in halves The other sizes being for
hand use, the bushed bearings are still retained in them, and they
very rarely require to be renewed. E. R. and F. TuaNER.

St. Peter’'s Ironworks, Ipswich, 5th January, 1859.
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THE SUEZ CANAL.

A currouvs illustration has recently been offered of the way in
which editors of French newspapers understand the liberty of the
press, whenever they chance to possess it. An eminent merchant
at Havre, M. Frederie de Coninck, was consuited a short time since
by a working man upon the propriety of the latter investing his
savings in M. de Lesseps’ company for cutting a canal through the
Isthimus of Suez. The prospectus holds out the hope of a minimum
of 20 per cent. interest upon capital. The applicant for advice
argued that as his savings amounted to £80, the investment in this
philanthropie and patriotic scheme would give him a yearly
income of L£16—no trifling consideration in lus position.

M. de Coninck, before offering an opinion, was anxious to
examine the project in a conscientious, businesslike manner, and
to ascertain its chances as a financial operation. The result ap-
peared to him so unpromising as an investment that he considered
it his duty to communicate them to his fellow-citizens. He
accordingly addressed a series of letters to the local newspaper, the
Journal dw Havre, purporting to set forth what he conceived to be
fullacies in the arguments favourable to the scheme, and the
erroneous calculations on which they were based. Instead of being
inserted in the Journal, the first letter was returned to its author
by the editor in person, who expressed to M. de Coninck, **in the

most courteous terms, his regret at being wnable to open his
columns to eritical ohservations upen the ¢ y for piercing the
us of Suez.”” Not to be defipted in his purpose, M. de
- Coninck has since published kis tetter i the form of a pamphlet,
headed with this quotationyA* &' Ezaggeration Révéle la Faiblesse.”
The letters are well writtén, the language courteous, the wit keen,
the reasoning cogent, These are merits, but pérhaps they were
considered sufficient to justify the rejection. One is naturally
curious to know why the editor of the journal was unwilling, or
unable, to admit legitimate and temperate criticism on a public
company. M. de Coninck’s remarks seem to throw some light on
the fact. * The newspapers of Havre,” he says, “stop my mouth
with one hand, and with the other brandish the advertisement
trumpet.” If this be so, the seeret of the unanimous support
which the scheme has received in the French press is not a mystery,
and we are left to conclude that no paper will publish eritical re-
marks on a scheme which is largely advertised in its columns

M. de Coninck confines his criticism to the financial part of the
project, for he says, “ This éplendid enterprise has all my
sympathies, except so far as regards ;{ehit and credit, were it orly
to teach the English Government that in our day great things may
be accomplished in the world without it, and, if needs be, 1n spite
of it."” Surely this is patrioti¢ enough. M. de Coninck does not
seck to depreciate M. de Lesseps, nor the political value of his
project ; he only doubts its practicability, according to the estimates
that have been issued, its seeurity as an investment, and s
certainty of success as a commercial speculation.. Under these
circumstances, and because the letters are meant to warn people
from an enterprise which the aWthor declares will prove their ruin,
the conduct of the journalist ars, to say the least, very strange.

The invitations issued by the Suez Canal Company for subscrip-
tions have been addressed to persoms with small means—pelilcs
bowrses—whose discernment is often, unfortunately, on a par with
their resources. These invitations have been accompanied
with the most tempting statements of prospective profits, calculated
to excite ::upitlitfr to such a point as to render the “small purses”
very unreasonable in their expectations; and these in turn have
been followed by appeals to that lower description of patriotism
which in France is known ‘ag Chawvinisme. For the purpose of
showing what little trust can be placed in the prospectuses of

L]

public companies, and to justify the cmf_ he has taken, M. de
Coninck recalls to mind the allvertisementSof a certain maritime
company which covered the fourth page of all the Jgur:_mh..frum
the sublime and stately Monitewr to the langhing Charivari, and
which promised 40 per cent. profit upon shares which, were they
r.c_-auml’. would produce to holders from GO per cent. to 70 per
cent. loss, He anticipates a similar result from the Suez Canal,
while fully admitting the perfeet good faith pf M. de Lesseps.

An important feature in the scheme is the construction of two
piers at Pelusium, running out into the sea for a distance of 6,000
metres, in order to obtain a depth of water of from 7} to 8 metres.
M. de Lesseps' statement, based upon the rt of the "*EIHII'I.L‘I!I
engineers,”’ ]!..':nuut Bey and Mongel Bey,'is quoted, and is to this
effect —that there can be no doubt as to the possibility of Quilding
these, since, a century back, the Dutch Governmeunt built 4 pier
8,000 metres in length in Lion's Bay, near the Cape of Good Hope,
and sunk to depths greater thap 16 metres. This argument,
M. de Coninck observes, would be unanswerable but f?r one thing,
viz., that no pier 8,000 metres long has ever been built by Dutch
or English at the Cape in Lion's Bay, which does not exist, and
the engineers have mistaken an abandoned project for works con-
structed ; or, in other words, ** Ils ont pris des vedgres pour des
lanternes.”” Agnin, Linant Bey and Mongel Bey estimate the cost
of the masonry of the piers under water at 15f. the cubic metre,
which the anthor of the pamphlet finds uncommonly cheap when

compared with the cost 0 Imuum;’ on land in France. On a matter

is sceptical as to the sand downs
the lands, he shows that in Normand
| part of France, it is difietlt o hgﬁ

So purely technical it would be presumption for an
sional men to pronounce an opinion; yet, if the Pelusium works
may be judgmr by the standard of similar structures in Europe,
the oflicial estimate will certainly appear very moderate. Startin
with masonry at 151, the cubic metre, MM. Linant Bey and Mon
Bey assert that the cost of the piers will be 30,000,000f. DBesides
the

long ; and the Egyptian engincers just mentioned, following a like

mode of estimating cost and quantities, make the estimate of ex-
penditure on the erection of piers at both ends of the canal amount
to 47,750,000f, or £1,910,000. Comparing these estimates with

those for like works in England, some very curious ts may be
found. Taking the piers at both ends, it would appear there will
be a total length of masonry to construct of 20, metres, or

nearly twelve miles.

In the report of the Select Committee of the House of Commons
on Harbours of Refuge information is given as to the cost and
mode of constructing piers and breakwaters. Mr. Teasdale, the
deputy-engincer of Yarmouth Harbour, proposed to build a break-
water on timber piles cased in iron, at a cost of £34 the lineal foot,
and which, I believe, would be much cheaper than masonry. Ta.t,
to build 20,000 metres upon this system, and according to this
estimate, in Yarmouth, where iron and skilled labour are said to be
cheap, would cost 10 per cent. more than the estimate for masonry
in Egypt. Mr. Abernethy suggested the construction of a break-
water at the Mumbles, in the Bristol Channel, upon a novel system,
which would effect an economy * in material and time, and conse-
quently of money,”” by forming the structure of rubble work
encased within a framework of creosoted timber. The Mumbles
headland is composed of mountain limestone, available and close
at hand, where there is an immense accumulation of r slag
by the side of Swansea river, which can be procured in any
required quantity. Yet, with all these advantages, Mr. Abernethy
estimated the cost of his system at £370,000 a mile; so that,
supposing there were equal facilities for procuring timber and
stoue at Pelusium and Suez, which do not appear, and that
Egyptian labour were as cheap as Welsh, the cost of the piers at
both ends of the Suez Canal would be £4,440,000, or more than
half of the total capital of the Suez Canal Company. The last
“ detailed statement relative to Harbouars of Refuge,"’ dated Gch of
May, 1858, shows the estimated cost for Daver to be £550,000.
Should the piers at Pelusium and Suez prove as expensive as the
one at Dover, they would cost £23,000,000 sterling within a fraction,
or nearly double the total capital of the company.

Leaving the question of cost, M. de Coninck examines the
chances ol remuneration to shareholders. He quotes the sources
of revenue as given in M. de Lesseps’ book, namely, 3,000 000
tons ol shipping passing through the canal annually, and paying
duties of 101, a ton = 30,000,0001f, ; anchor dues for that tunnagey
1,500,000f.; revenue from the Nile canal on 156,000 tons,
1,560,000f. ; 250,000 heetares of land, at 350f. the hectare—produce
of the lands at the end of twenty years, or annually, 990,000f ;
making a total income of 40,056,000f., from which will have to be
deducted for maintenance, administration, and sinking fand,
1,201,680L ; leaving a net profit, out of which 15 per cent. is ta be
repaid to the Egypuan Government, 10 per cent. to the promoters,
3 per cent. to the directors, and 2 per ceat. for retiring l:ﬁnﬂm!i_;-
which would leave the shareholder nearly 13 per cent. for his
il all the sources of revenue prove as productive as stated,

M. de Coninck next passes in review the sources of revenne.

I.hﬂgﬁ and most ferti
and at more than 120£ t»
hectare, not_half what the company estimates: would be
model farms in the Arabian deserts, The revenie from tne Nile
uppears not inappropriately to be 'a inyt’n. As to 3,000,000 ot
tous of shipping passing annually through the canal, M. de Coninek
says he snonld be glad to learn whye M. de Lesseps discoverad
that 6,000,000 tons of shipping double the Cape of Gool Hope and
Cape Horn every year; and e also desires to be informed how
ships whose course would Jead them round Cape Horn can be relied
upon to pass through the Suez Cunal, especially since M. Felix
Belly has proposed his Nicaraguan waterway.

M. de Lesseps states that the saving which passing through the
canal would effect would be 32f. a-ton, from which the toll, in-
cluding anchor dues, would have to be subtracted, leaving 21f;
but as this includes a presumed saving in insurance of 9f. on the
ship and cargo, whereas underwriters charge from two to four
per cent. more on ships navigating the Red Sea, M. de Coninck
reduces the saviog to 121 a ton. At present the additional freight
on coals from Aden to Suezz is 30f, in consequence of the diffi-
cultics of naviguting the Red Sea. Wherefore he asks, how can
merchants be expected to send their goods up the Red Sea at an
extra cost of 306 to save 12f.7 He shows that a ship sailing,
from October to April, from the Straits, would arrive at the Ca
of Good Hope in thirty-five days, from the Cape to St. Helena in
fifteen days, and fromn St. Helena to the Channel in fifty- five,
making 105 days in all. On the other hand, a ship sailing from
the same point would reach DBab.el-Mandeb in thirty days, at
Suez in thirty days more, would take five days to pass through the
canal, and tnen forty-live days to sail into the Chanuel, or 110
days in all. The Suez route would make the passage longer
by five days. In the other season the canal would shorten the
pussage by fifteen days, but for a ship of 500 tons it would cost
2,500t and shippers would, consequently, prefer being the extra
time ?t sea to paying this sum, which is at the rate of 11,000F a
month,

The most amusing part of the discussion is, that M. de Coninck
shows that for any merchandise to be imported vie Suez the whol
of the French Custom House system must be changed, for it im-
poses a differential duty greatly in favour of the ocean route.
Thus, the duty on cotton imported by the Cape of Good IHope is
721, the ton, against 144f. the ton if imported by any other chanuel
from non-Euvopean localities, On collee the differeace against
the Sunez route is as S461, the ton to 1,026f; on indigo as GO to
2001, the 100 Kilogrammnes. So that, in order to save 12[. a.ton,
and supposing the Govermment fixed a medium duty, merchants
who imimrteg' vie Suez would have to pay on cotton 30f, on
coffee Y06, -and on indigo 420f. a-ton_more than those who im-
ported by the Cape of Good Hope.

One source of revenue M. de Lesseps poiats out :—** The current
established by the action of the locks will draw in a maltitude of
fish (gudgeons, probably ?) both from the Red Sea and the Medi-
terranean,

After this estimate M. de Coninck ceases to treat the canal
scheme seriously. He considers it as an Oriental allegory, and
says that it is because the little fish, proceeding not only from
the Red Sea and the Mediterranean, but also from the mouth of
the Seine, are drawn in Ly the action of locks, that he raises h
voice of warning, and cries alond—** Take care, little fishes ;
not get in, you will be canght ; for it is, on you, little fishes, tha
they depend to furnish large revenues | —Correspondence, of the
“ Times.” ‘ : #n \ A
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Tk DasGers oF e Dege—The numbdr of wrecks reported
in 1868 was 1,857, This seems a distressingly large total.
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piers at Pelusium there are to be others at Suez 4,000 metres
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IMPROVEMENTS IN MULES FOR SPINNING AND DOUBLING COTTON.
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Tms invention, by Robert Halliwell, of Bolton-le-Moors, is appli=
eable to self-acting mules for spinning and doubling, and consists o
an improved combination of machinery for effecting the changes
performed by the cam shaft, in the mules known as Koberts' patent
self-actors.
Fig. 1is a side elevation of a self-acting mule to which the im-
rovements are applied; Fig. 2 is an end clevation, taken from the
k of the same ; and Figs. 3, 4, and 5 are detached views of parts
of the improvements. a is the rim shaft, to which are fixed the
driving pulley «', and backing-oft friction cone @*; b is the twist
shaft, which is driven by a worm on the rim shaft; ¢ is the lower
shaft, which is driven by the spur wheel a%, fixed to the boss of the
pulley a¥, loose on the rim shaft a. To the end of the shaft ¢ is fixed
ivel wheel ¢!, which g into the bevel wheel d, loose on the

—— : ’.b 5 “‘%" !
%, gearing ¥l el el on the scroll shaft e / is-the
roller shaft, which is deiven from the rim shaft a by a train of
wheels shown best in Iig. 2, and by an horizontal shaft ¢; 4 is the
squaring or drawing-out shaflt, which is driven from the shaft ¢ by
diflerential wheels. 1 is the carriage supporting the spindles j and
the faller and counterfaller shafts 4, .  The faller motion is ;-I{-nrly

e e

—_—— I I.- -. . S o N R s
S %mm\ﬂ R

shown in Fig. 1, and does not require to be particularly described
here. m is the winding-on quadrant, which is worked by the pinion |
m! on the front scroll pulley shaft m*. The parts above enumnerated, |
and all the others necessary to complete the mule, and which are
not more particularly referred to hereafter, are made in the usual
manmner,

The invention consists of an improved combination of parts for
putting in and out of gear the machinery for drawing out and |
putting up the carriage, and for putting the backing-off friction
cones in and out of contact. The revtl.' n, which is similar to the
long lever used in Koberts' patent self-acting mules, vibrates upon
the fulerum stud n'; the front ¢end of this lever is held up while the
carriage is going out by the catch n% and to the back end of the
lever » is hinged the bar n%. To the carriage square i' is jointed the
weighted lever o, furnished with a bowl o, which, as the carriage
moves to and fro, runs on the upper surface of the lever n.  The
upper eénd of the bar »? is jointed to the horizontal arm of the bell-
crank lever nv, which is mounted on the stud »% fixed to the framing ;
to the vertical arm of the lever atis jointed the horizontal rod p,
which slides to and fro in a bracket p!, projecting from the framing ;
to the rod p is lixed the incline p¥ which acts on a bowl projecting
from the lever p% by which the drawing-out catch box is worked ;
to the rod p is also fixed the stud pd, for acting on the lever p5, sliown
also in Fig. 3. At the upper end of the lever p* is a slot in which a
stud fixed to the cone fork lever p7 enters ; on this stud is mounted a
bowl p% which is held in contact with the catch or curved plate ¢,
Eg' the spring pe, fixed at one end to the lever p% and at the other to

erod p. The curved plate g vibrates on a tixed stud ¢'.  To the
twist shaft & is fixed a pinion &', gearing into the pinion rt fixed to
the second twist shaft r, which 185 sometimes used in mules for

inning fine numbers. To the shaft r is tixed the finger »2, which,
as the shaft revolves, comes against the stud ', projecting from the
bar &, and raises it ofl' the stud &% fixed to the framing. In coarse
inning, when the twist shaft is not required, the bar s is raised off

e stud &* by a lever acted npon by the carriage. To the bar s is
mounted the bowl ss, taking into the slot of the curved plate ¢ ; the
end of the bar s is jointed to the strap fork lever ¢, which iaTIin;:rd
to the stud ¢'. Upon the boss of the strap fork lever ¢ are fitted the
weighted duplex levers ¢2 and ¢'. To the squaring shaft / is fixed
the pinion A1, gearing into the wheel A%, to the face of _which is fixed
a stud for the bowl A% seen also in Fig. 2; this bowl is brought
alternately into contact with the levers ¢2 end @, as will be described
hereafter.

The illustration represents the parts of the mule in the positions
they occupy when the carriage, in going out, has performed about
half its traverse. The mode of operation is as follows :— When the
carriage arrives at the end of its stretch, the finger i disengages the
catch #f from the stud projecting from the long lever o, which being
pressed upon by the weighted lever o, then drops on to the catch 4 ;
this change in the position of the long lever n causes the bar »i to
rise, and consequently moves the rod p in the direction of the arrow
sufliciently to cause the incline r‘-‘ to throw the drawing-out catch
box out of gear, thereby instantly stopping the outward motion of
the carriage, the drawing rollers having been previously stopped in
the usual manner; the carriage then remains stationary until
sufficient twist has been put into the varn, at which time the
finger v* comes against the stud s, and liberates the bar s, which
then moves in the direction of the arrow, being influenced by
the weighted lever 2 acting on the strap fork lever ¢, as shown in
Fig. 4, which represents the parts in the positions they occupy when

the carriage is out, that is to say, the bowl &* has then lifted the
. ¢, so that the stud projecting from it is not in contact with the
strap fork lever £, but the stud projecting from the lever # is acting

on the said strap fork lever, and causes it to assume the position

indicated by dotted lines in k‘ig. 1. As soon as the bar s has been

T

liberated, as above deseribed, by this means, the driving strap, which | outward, and to which the tube plate and front plate are fixed,
during the going out of the carriage had been held on the pulley @' | leaving lower portions of the side plates without flanches, with a

and partly on the pulley @b, is moved entirely on to the pulley a,
When the bar s is moved, as above described, the bowl 8 moves the
curved plate g until the bowl p* enters the recessed part of the
late g, the spring p® then acting on the levers p® and p7, press the
Lm-kiug—uﬂ' friction cones into contact; the backing-otf is then
effected, and the fallers are acted upon in the usual manner; and
when the faller has descended to its proper position for winding
the yarn on the cops, the faller arm ¢ comes under the faller
rack is, the upright %, to which is fixed the inclined piece & then
drops, and the inclined piece #* acting on the trigger n* disengnges
the catch n' from the long lever n, which then drops the second
time; the dropping of the front end of the lever a disengages
.ﬂm holding-out catch z in the uwswal manner, and raises the back end
ul"ﬁmr- until it is latehed tm the catch 7% the bar ne il
again raised, and the rod p is moved a second time in the direction
of the arrow, thereby slackening the spring p% and bringing the stud
p* against the lever p® which, acting on the lever p', disconnects the
backing-oft' friction cones; the stud p", projecting from the bar p,
then presses against the strap fork lever ¢, and holds it in position

The bar »?* in rising the second time, acts on thelever nz, to which
the putting-up catch box ns is connected in the usual manner; the
carriage then commences running-in, and when up the finger ¢ dis-
engages the cateh », the back end of the long lever n then drops,
being pressed down by the weighted lever o; the bar n' in descend-
ing pulls the drawing-up catch box ns out of gear, and draws
the rod p into its original position as shown in the drawing; the
bowl Az has by this time raised the lever £2in the manner above
described, and liberated the lever ¢%, which then acts on the strap
fork lever ¢, and brings the bar s, the curved plate g, and driving
strap back to their former positions, at the same time the incline p
is brought from under the bowl of the lever p, thereby allowing the
drawing-out catch box to be put into gear by the action of the
spring p'% The drawing rollers having been put into motion, and
tl:e fallers unlatched in the usual manner, the various parts are in
their proper positions for performing another stretch,

The catch v, shown by dotted lines in Figs. 1 and 3, is for the
purpose of keeping the backing-off cones out of contact until the
{'un'el{:njnlate q 18 brought back to the position shown in Fig. 1; it is
then unlatched by the stud #! acting on the end of the catch v,

SHUTTLEWORTH'S IMPROVEMENTS IN PORTABLE
STEAM ENGINE BOILERS.
PATENT DATED MayY 291H, 1858.

Tms invention, by .Iu.-mlph Shuttleworth, Lincoln, has for its object
improvements in portable and other steam engine boilers. For these
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purposes, in constructing the fire-boxes of steam boilers, the covering
and side plates are made with flanches, which project upwards and

view to leave space for cleaning out the sediment. The upper edges
of the flanches of the covering plates and of the tube and front plates
receive the ends of the bars or stays, which strengthen the covering
plate, and give support to such barslor stays.
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Fig. 1 is a longitudinal section, and Fig. 2 a transverse section of
the tire-box of a steam boiler ; a, a, are the covering and side plates,
which are made with flanches b, b, to one of which the tube plate ¢
1s fixed, and to the other is lixed the front plate d; the lower portion
of the side plates a, a, are left without Hanches, so as to leave a space
(as shown at ¢, e, Fig. 2) for cleaning out the sediment. The tube

| and front plates being here flanged as in the ordinary manner, as

shown at g, g. The upper edges of the flanches b of the covering
plate @, and the upper edges of the tube plate ¢ and of the front
lliﬂtl' d, receive and support the ends of the bars or stays j: which
strengthen the covering plate, the covering plate being connected to
the bars or stays /" in the ordinary manner.

Forriey Jorrixes.—An electric telegraph between Teheran, and

| I+ﬂllr|"| ]H !'1 ijtl (*'I.til-'lllll-""lhl"‘ll i‘t tlll.' Hllrjll:_:' :lllii It I'ilil'lﬁ'“l‘ i""tll ].i'l 'Il.i li.'Il:IL'lt

h(’[\\'_rru Teheran and Elbourg, the summer residence of the Shah of
I""r?""_"\ :r""!“" letter states that orders have been received from
Paris to build eight new gunboats immediately. These boats will be
80 made as to take to pieces like a dissected 11'1::[1._, and be readily put
tl'l,',.:l.'“”"l' ﬂ].:llil'l..—'[}'ll the 2ndl NII\'L‘I].I.'H.‘[‘ the LrOvernment Ut‘.};l"u"l'
South Wales ]lll.-i.-u-r[ an Act for the grant of .50 000 per annum to-
wards the establishment of a mail route vid Panama. The conditions
isisted on by the Act are, that one-half the total subsidy be paid
by the Imperial Government, and that the time ,.L-l-ul,itf.l béet ween
England and Sydney be not more than sixty davs.

) Froarixe BATTERIES.—A c-nrrn-.upumh-nt of one of the morning
Journals proposes to make these vessels, up to the line of load di.-:
placement, a solid mass of material of such specitic gravity lighter
than water that it shall not sink, however much it mayv he |H:*I'|31'!Jlrfltl'l|
h‘:l" FhU'. The ['[llllllillﬂ[iﬂll ]iﬂl]!ﬂhi'{l I8 one of cork -:*]'Iq'l.'m"lll“'.‘h lii._z'hl'.
.H:,nnfl .-iutwl'u:-i. rush stems, cotton waste, flocks, hemp, Jll:t other
l”.:hl T'lml.'l:rl:lt. “'Ilil'h,, I'Hr Hl" .'-!il.l l1|.‘ i H}]'Iﬂinn of j_-"”:'[;l.;'“-r._-hu_‘ or
?”"Jr chemical process, would form a solidifying mass, 80 tough that
it could not be knocked to pieces by shot. and so light that it would
?IJ_P. only one<half the :-'up[:trll'j:- ;.,'!‘il.".*ih' of water, and therefore un-
sinkable, however perforated by shot, and capable of carrying arma-
ment and naval equipment to the extent of nearly one-half the
weight of its own displacement in tons. Such vessels of light
draught would accompany fleets of war as tenders to line-of-battle

ships, whence they might be manned and stored as occasion might
require,
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TO CORRESPONDENTS.

Next week we shall publish owr usual half-yearly extra number,

which will comprise the Index for the last half-year's volume.
It is just to ourselves that we should call general attention to
the fact that this half-yearly compilation includes a perfect List
of all the Patents granted during the period to which it relates,
and n this ct alone is of the utmost value to the Engineer,
Manufacturer, and Patentee. The utmost care is given to ils
production, and we think we may guarantee that it is as
correct as such a voluminous work can be made,

NoTticn— Four volumes of THe ExcIiNger may now be had ready bound. Vol. I,
price 20s.; Vols. IlL, IV, and V., prics 18s. each; covers for binding ecach
volume, price 2s. Gd. each, can also be had. Orders received of the Publisher,
163, Sirand.,

o"s It s adeisable for correspondents o give initials rather than general signa-
tures, as Constant Reader. We have many thousands of kind constan! readers,

ConsTaNT READER.— We cannot give you any betfer advice than to advertise the
invention for sale, stating its merits and no! asking too high a price for it The
great difficulty in effecting the sale of a palent is the very extravagant idea of
value o frequently attached to it by the wmventor, and which forms an in-
ruperable obstacle (o a sale. Il should be remembered that a patent is absolulely
valueless unless it can be profilably worked, and that it is not a matler easily
accomplished to bring indo nolice and to ntroduce inlo praclic: a new wmeemdion,
however good it may be, and however numerous ils merils ; and that, afler all,

the man who has fo look o the commercial result of a patent s not always lo
be blamed §f he decline to risk the thousands often asked upon whal may
possibly prove a failure.

A ConsTant Reaper (Great Yarmouth).—We should imagine thal, having
done the work you mention, the parties to whomn you refer are quile compeleat to
manufacture the machines you desire.  The lermna scem very fair.

J. F. (Poplar).— We understand that Messrs. H. M. Lawrence and Co,, of the
Sandon Engine Works, Liverpool, have just manufactured an ice machine on the
principle invented by Mr. Harrison, of Geelong, and we belreve they will be
happy lo afford you or any of our readers any informaiion respecting it

W. H. (Blackburn) — We thank you Jor your suggestion, of which we hope
shortly to avail ourselves,

CASE-RARDENING, — Your correspondent, “ R, T." will find bone-dust and
hoof-parings ( from the farrier's) very suitable—indeed the best material for case,
hardening. The article lo be operated wupon should be enclosed in an iron bor,
surrounded by the composilion, and kept at b'ood heat for a timein proportion
to the depth of iron desived (o be converted into steel.  For an eighth of an inch
in depth, eight to twelve hours will be required. The qualily of the iron wiil
make a difference, but experience is the best teacher, G P

A Sumscriszk (Carlisle).—Troughion’s work is one that would probably suil you,
There is a work also by Truran, very complete. Both are published by Spon,
wn Bucklersbury.

J. 0. (Bolton).—Yes, a palent was taken out on 28th Nov., 18566, No. 2819,

H. H. (Northampton),—T%ere are two palents, one dated 1084 Dec., 1845,
the other Tth March, 18560, consequently neiher has ¢xpired,

8. S.—The gbet-h will appear next week, with a few suggestions.

A MR —No descriplion of the apparatus mentioned has been published in
T ExcixgerR. We will endeavour to oblain the required information.

Fouto. — Your paper, when submilled to the council, bacomes the properly of

the institution, and you would not be at liberty lo publish if. An abstract would

appear during the week follmring ils reading, but its complele publication would

be delayed, perhaps for a year.

Divine Bern.—A submarine boad was consirucled by Mr. Scotf Russell, nearly
at the close of the Crimean war. It was, we believe, fitted with apparatus by Mr.
Siebe, We cannot stale what became of iL.

8. T. J. (Blackwall).—Be¢fore calculating the weight or the safely vaive (from the

ralio gf the levers) you must deduct from the lotal pressure of the sieam against
the under surface of the valve, the weight of the lever, valve, and allached spring-
balance (the latler being disconneced from ifs bottom fasteming), the whole being
waighed al a point exactly over the centre af the valve.

K. F. (Belfast).—Ne advantage has cver been demonstrated o resull from the
use of heated air in ordinory combustion in furnaces. In Ulast furnaces the
only advantage of hot air is in preventing the cooling cffect of cold air on the

iron, * Cold oir does not cool a burning coal, Nowever, The production of heat

@ cuused by the chemnical combination qf the carbon of the coal with the orxygen
of the air, and is not believed to be dépendent upon their previous temperature.
J. 8. T. (Bombay).—The matler has been arranged as you requested, The

sleepers were Greaves' palent,
A STUDENT.—The steepest ravlway slope for ils depth in such material is probally
that at Corvran Hil, on the Newcasile and Cavlisle line. It is at one place

110 st. deep, and although through sand, with a few thin horicontal seams of

clay, it has stood wall for several pears at 14 to 1.

TUNNELLING,
(7o the Editor of The Engineer.)
Sik,—In reply to your correspondent (Gorton), allow me say that I believe

the most important work of tunnelling, now going on in England, is that

through the Malvern Hills—about seven miles from Worcester—on the
line in course of construction from Worcester to Hereford, J. J.'T.
Lincoln, Jan. Sth, 1809,

[ We have to thank * Ledbury” also for a similar anneer.]

PISTON RINGS.
(To the Editor of The Engineer.)
Sm.—We find, in perusing Tae Excixeer, dated 24th Dec., 1858, that
J. and M. Swalre, of Hyde, and Dukenfield, Cheshire, have taken out a
patent for a metallic piston with three rings. We have made pistons with
three rings during the last two years exactly the same as the piston
patented, with this exception only, that the patentees cut their rings in
four, and we cut ours only once. We will thank you to give publicity to
this letter this week, il possible, for we do not think it right that Messrs,
Swaine should patent a piston that is in almost general use. We will
thank you to give us your opinion whether their patent will in any way
prevent us from making our pistons in our usual way.
Barnsley, Jan. 12th, 1859, Josuva DARRACLOUGH AND SON,

[ You may go on making the pistons wilhout any fear ; that is, just as you have
hitherto made them.)

RAILWAY CARRIAGE BUFFERS.

(To the Editor of The Engineer.)

Sin~—In your impression of the 31st uit, a “Mp, W, B, C." suggested the
propriety of detaining the buffer rods when driven home, and likewise at
ball stroke, similar to the action of a gun lock. In the first place, I may
remark that there is not so much to fear from the reaction as your corre-

" spondent imagines; such catasirophes as carriages turning over, &e¢., are
not caused by the buffer's reaction, but are consequent upon the unyiclding
nature of the obstacle run into, such as an engine off the road, or a train
of loaded dead buflfer wagons, &c.

Mr. W. B. C.'s remark relative to the rebound of two bodies brought
violently into contact, is only applicable in certain cases, which may be
exemplified by causing two carriages to be run into each other, at an
equal speed, when each will rebound an equal distance from the point of
contact providing they are of the same weight and spring power.  Again,
let one carriage remain stationary, and run the other against it at any
given speed, the result will be very different ; the moving carviage will
impart all its momentum to the stationary one, which will be driven for-
ward, leaving the other in a state of rest, at the point of contact, without
retrograding so much as an inch. I do not pretend to argue that no acei-
dents have arisen from the breaking of couplings caused by sudden
reaction of buffing springs, the late melancholy affair on the Oxford,
Worcester, and Wolverhampton Railway is clearly attributable to this
cause—in this case your correspondent’s plan would have been of service.
This class of accident is peculiar and rare, and can only occur to heavy
trains coming to a sudden stand whilst ascending a steep grade, The plan
proposed would be attended by a host of inconveniences inshunting, run-
ning, &e., to say nothing of the complicated arrangement, cost, and danger,
in setting the springs at liberty—ie, discharging the gun,

Skrixa Durren

|

THROTTLE VALVES,
(7o the Editor of The Engineer.)  *

Sik,—I shall be obliged to any of your readers who will inform me what
is the best construction of throttle valve for steam engines, 1t is for a pair
of coupled land engines 50-horse power each (nominal), working up to
480 indicated horse power ; pressure of steam 20 Ib. per square inch, and
cutting off at a fourth of the stroke. Regularity of speed is essential,

especially when the weight is thrown off and on. J. G, &,
Glasgow, 12th Jan, 1859,

COMBINED STEAM,
(7o the Editor of The Engineer.)
Sm,—A paper was read by the Hon., Mr. Wethered before the British
Association, at Leeds, last summer, on combined steam. ' His method of

superheated steam was to have a pipe in the uptake to the engine chimuey,

which conveyed part of steam to the cylinder—this pipe entered close or
very near to the cylinder.

Will you be so kind as to state in your notices to correspondents whose

portion of the pipe with the superheated steam to the steam pipe.

IsLe or Max,
(A note from Mr. Welhered, giving an explanation of his apparalus appeared
some [ime since in Tue Excixger.  Mr. Patridge, of Woolwich Dockyard, has
applied an apparatus for heating all the steam, and, as we undersiand, with
much success, though the originality of the invention is disputed.)

STEAM POWER.
(7o the Editor of The Engineer.)

Sme,—In answer to the inquiry of your correspondents, Measrs, Forster and
Williams, a short 1-in, pipe will be suitable for a 4-horse power engine, and
for 40 Ib. steam pressure in the boiler (the horse power reckoned as work
done by the engine at 33,000 ib. lifted 1 ft. high per minute, nof nominal
horse power). An 8-horse power engine may be driven by such a pipe,
but with considerable waste of steam’ Suppesing no engine has to ‘be
driven by it, but steam to be wanted for heating or other purposes, and
little counter pressure obstructing the discharge of the steam . from the
1-in. pipe, the amount of steam passing might be sufficient for a 40-horse
power engine when supplied by large piping. ’

A long 1«in. pipe with sharp elbows, leaky joints, exposed to rain,
drafts, radiation, and other obstructions to the useful application of steam,
will only allow a fraction of the above given powers to be obtained, not-
withstanding the steam entering from the boller may be alarge portion of
the quantity passing a short pipe under favourable eircumstances,

Could you give us the standard of horse power to which your corre-
spondents refer ?  Is there one kind generally understood in a general
inguiry ? Is there one acknowledged In law ? C. Scuere and Co,

Oldhinm, 12th Jan., 1859, - . -

[ We presume the standard intended was that of the actual capacily of the engine, at
tis working speed and pressure in horse power of 53,000 b, rawsed one fool
per minule. In a general inquiry we believe this is always understood.  We must
refer your last query to the lawyers.)

Adcertlisernents cannol be guaranteed insertion unless delivered brfore eight o'clock
on Thursday evening in each week, The charge for four lines and under 18
half-a~crown; each line afterwards, sizpence. The line averages ten words ;
biocks are charged the same rate for the space they fill. Al single adver-
tuseenients from the country must be accompanied by stamps in paymend.

Letlers relating to the advertisement and publishing department of this paper are
to be addreased to the publisher, Mn. BERNARD Luxton; all other leiters and
communtcations fo be addressed to the Edilor of TRE ExXGIXREER, 163, Strand,
W.C., London, \
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METROPOLITAN JUNCTION RAILWAYS.

RENEWED attention is being dirvected to the connexion
of all the railways which come into the metropolis. The
North London, which connects only the Northern and
Eastern lines, has already become a good property—a fact
which promises much for the success of similar under-
takings for the connection of the Northern, Western, and
Southern lines. The North London, nine miles in length,
cost £1,300,000, carries about 6,000,000 passengers, and
earns about £133,000 per annum, and pays five per cent.
dividend. Upon this successful result Mr. Charles Pear-
son projected the Metropolitan Railway, which was in-
tended to connect the Great Western and Great Northern
lines by a subway railway under the New-road, and to
extend thence down the I}"lect Valley to a central station
in Vietoria-street. The cost of this work was estimated
at £950,000, of whieh about one-half has been subscribed.
There appears but little prospect, however, of further sub-
scriptions, and the company which was organised to carry
out the undertaking is likely to be wound up.

In the mean time a project has been started, with the
concurrence of the directors of the London and North
Western and North London Railways, to extend the West
London (the famous line of Mr. Punch) from Kensington,
across the Thames and through Brixton and Camberwell,
to the South Eastern Railway at the Spa-road. This line,
together with the North London, would then connect all
the railways which come into the metropolis, and the
circle of railway communication around the City would be
interrupted only between the London Bridge and Fen-
church-street stations. The estimated cost of the new line
—which 1s known as the North, West, and South London
Junection—is £700,000, of which the directors of the Lon-
don and North Western have resolved to recommend their
proprietors to contribute £100,000,

The South Eastern Company is also promoting a line
from their London Bridge station to Charing Cross, one
which would connect the three great lines on the south
side of the Thames. This line would be carried through
Southwark on arches, and at some distance away from the
river, until it reached the Waterloo station, near which
it would diverge to Hungerford Bridge, where it would
cross the Thames and enter a large station at Charing
Cross. The length of the proposed line would be about
one and three-quarter miles, and its estimated cost—includ-
ing the bridge and terminus—is £1,070,000.

Another plan is that of Mr. H. J. Yeatman, C.E., which
contemplates the conmexion of the London and South
Western with the Great Northern and North London lines,
by a railway from Waterloo station, across the Thames to

the lower end of Somerset House, whence the line would

method is best—if there is one better than Mr, Wethered's—and the pro--

be carried on arches over the Strand to Lincoln’s-inn-
fields, and thence parallel with Gray's-inn-road to King's
Cross and the North London Junction. A great central
metropolitan terminus is proposed to be made in Lincoln’s-
inn-fields, which affords a convenient open space of
ground, one-cighth of a mile square. The plan Emspm
also the connexion of the South Western and South
Eastern lines by a railway from Vauxhall-road, through
Kennington and along the bed of the Grand Surrey Canal,
to the Bricklayers' Arms branch of the South Eastern.

Then there is Mr. Bell's plan, which is to lay four lines
of rails on the bottom of the Regent’s Canal throughout its
length, between Paddington and Stepney, eight and a-half
miles, and to extend the City-road branch by an open cutting
three-quarters of a mile long to a central terminus in Fore-
street, near the Bank. Another cutting, with a tannel
under the London Dock gates, would extend also from
Stepney to the Thames Tunnel, whereby the railway
would be carried to the south side of the river, and thus
to the South Eastern line at New Cross.

Whilst these schemes are being urged upon the publie
the West End and Crystal Palace Railway 1s being
extended across the Thames to the New Pimlico terminus,
and twenty-one trains are running each way daily, over
the portion already finished. This line is the first to cross
the Thames within the limits of the metropolis, bat, as has
just been seen, not less than four other schemes of metro-
politan railways are projected, to pass either over or under
the river. \

In most of the plans enumerated -the. junction of the
various railways is merely incidental, whilst the accommo-
dation of local, or the extension of existing traffic, is the
principal object sought. | Of the 6,000,000 passengers
carried annually by the North London—the model of
profitable metropolitan lines—the principal portion are
local only, and 1t is from passengers mainly that the
revenue of the line is derived. Whilst we do not doubt that
the extension of the London Bridge _ra_ilwal-*ﬂ to Charing
Cross would accommodate 8,000,000 passengers annually,
we do not suppose that 4,000,000 more would be carried
even if the three great northern afd western lines were
extended to a common janction at that point, although
such extensions would doubtless have a large local traffic
of their own. If it were possible, indeed, there should be

railway communication throughout the metropolis, Our
population of 2,800,000, at a moderate estimate, performs

an annual local movement of 1,000,000,000 miles, which, if
estimated at a railway charge of 1}d. per mile, wounld yield
more than £6,000,000, or twice as much as the revenue of
the London and North Western Railway annually. The
London General Omnibus Company derives £600,000 from
this movement, and conveyances for hire at least as much
more. Altogether £2,000,000 a year are spent on the
vehicular accommodation of the metropolis, although, as the
average charge is perhaps 3d. per mile, not one-fifth of the
local movement is lhusl accommodated. 11.1f a cab, a

assenger is carried at a slow rate at g c ¢ of sixpence
a i ggt,g say -uothing of mh;é{am overcharge),
st theentire mo iishment occupics an average
street space of 10 ft. by 5, and weighs probably a ton and
a quarter. If one could be carried at four times the speed,
and at one quarter the cost, how many of those who are
now foot passengers would ride, and how great would be
the reliet of the streets! More,—business would be
carried on over a much larger area, and the value of
metropolitan property would be far more nearly equalised
than at present. What our genecral railway system has
done for the kingdom a metropolitan system might accom-

plish for London.

A journey from Paddington to London Bridge is as for-
midable in time and almost in expense as that from the latter
point to Tunbridge Wells, whilst the number who must an-
nually make the former is perhaps five times that of those
who perform the latter journey. But how to bring railway
communication within the reach of the numbers who would
so quickly avail themselves of it? The cost of the viaduct
would be frightful in most districts, whilst in some it
would not be permitted at all. Mr. Pearson’s underground
plan, known as the dry sewer system, will hardly answer
the purpose. It could only be carried out at great cost,

winlst it would never become altogether popular with the

public. The only remaining resource is in street railways,
about which much may be said on both sides.

Whatever plans may be adopted for the improvement of
our metroplitan communication, there can be no doubt that
the extension of the leading railways, where practicable, to
those portions of the City whence their principal traffic is
derived would be of great advantage to the publie, whilst
1t 1s probable that such extensions might be made profitable
to the railways themselves. Among these the extension of
the London Bridge railways to Charing Cross, and of the
northern and north-western lines to Lincoln’s-inn-fields or
to the Baunk, are especially desirable, and promise to prove
profitable. Whether the latter extensions should be carried
across the Thames merely to join the South-Western line is,
however, very doubtful. At the same time it is important
that the latter should be extended to the north side of the
river, and this is provided for in the London Bridge and
Charing Cross scheme. Whilst it is rather too much to
propose two new railway bridges over the Thames, within
200 yards of each other, it must be admitted that Lincoln's-
inn-fields is not the proper place for a general terminus of
the southern lines, inasmuch as it is inconvenient for the
West-end, whilst for the City a much better accommodation
already exists at London Bridge; and the absolute con-
nexion of the northern and southern lines by any other
means than the suburban lines alrendy proposed is a
matter of secondary importance. Very few passengers
indeed who arrive from York, Liverpool, or Bristol, are
likely to proceed through Londom, without halting, on
their way to Southampton, Brighton, or Dover. %.t is
rather for those who wish to come by the respective lines
to the City, and to return again, that more central termini
are desirable. And whilst the traffic between such termini
1s not likely to be excessive, the condition of our principal
thoroughfares will be improved by diffasing—not concen~
trating—the throngs of passemgers arriving by railway.

_L'I'
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If all the London railway traffic were to be concentrated
at any one point, the streets, for a considerable distance
around, would become impassable. It is for this reason
that the metropolitan railway scheme, with its general
terminus in the Fleet Valley, would increase rather than
diminish the overcrowding of the narrow streets leading
thence to the City. A terminus in Lincoln’s-inn-fields
would doubtless also add to the present crowded state of
the neighbouring thoroughfares, although the junction of
the northern lines only at that point would be attended
with far less inconvenience in this respect than would
result from a gencral connexion of both the northern and
southern lines.

It is evident to all, that upon the present rate of increase
of the metropolitan traffic the existing arrangements for
its accommodation will soon be found totally i1nadequate,
and that some means of improvement will become
indispensable, The very fact of this inerease, by reason of
the consequent increase in the value of property, is con-
stantly adding to the difficulty of dealing with the questicn.
This circumstance should hasten the execution of such
plans as promise the greatest amount of improvement, and
among these we should class the extension of the London
Bridgf railways through Southwark to Charing Cross,
and the conversion of the Regent's Canal into a railway,
as proposed by Mr. Bell; the extension of the northern
lines also to Lincoln's-inn-ficlds would unquestionably be
productive of great public convenience if its execation be

practicable.

MALLEABLE IRON GIRDERS,

THE cast iron girders, 41 ft. long, made by Mr. J. U,
Rastrick for the British Museum, were once considered as
wonderful achievements in the art of iron founding. They
were cast, too, before Mr. Hodgkinson had shown us the
strongest section for an iron beam. Their success was
followed by a considerable increase in the use of cast iron
girders, and it is only since 1853 that Mr. Fairbairn’s able
researches have led to the adoption of malleable iron on an
extensive scale, in such applications. We once saw a
handsome girder casting, perhaps 30 ft. long, springing as
if it had been a bar of thin steel, whilst being drawn on
a truck along a rough pavement. A moment after, hearing
a sudden crash, we turned to sce the casting broken short
off, one half lying on the ground. A very small blow-hole,
until then concealed, sufficed to explain the cause of the
accident. From that time we lost faith in cast iron as a
material for beams, and we foresaw, in the admirable
details of the great fnctnr{l at Saltaire, the general substi-
tution of malleable iron wherever wide spans of permanent,
.m, fireproof, and economical flooring might be re-

To our ironmasters one of the most interesting features
of the Paris Exhibition of 1835 was the excellent character
of the malleable iron beoms of French manufacture. At
that time, 7-in. girders, over 40 ft. long, were not at all
common, although those of less length were being exten-
sively ndﬂf‘i i the construction of first class Parisian
houses. is now a very long and beautifally roiled

beam, about 8 in. deep and 5 in. across the top, lying in
- the Conservatoire aes Arts et Metiers. The flanges appear
- to have been rolled purposely broad to show how well it
could be done, since such a width is out of all useful pro-
portion to the depth. The success with which this and
similar beams have been rolled is due, however, in a great
measure, to the good, or rather the adaptable quality of the
French charcoal iron, which, as we have seen proved upon
the same beams, can be cut with a knife, almost like lead.
Such iron, although hard in the bloom, will work like wax
into the thinnest grooves, just as our Lowmoor iron with-
stands the test of rolling ito the flanges of engine tyres,
a test which, although not remarkably severe, is sure to
prove what iron is good and what bad.

It has been a difficult matter to roll heavy beams with
wide flanges from our, hot-blast coke iron. {Vhen, several
years ago, Sir John Guest undertook to make flat-bottomed
rails 7 in. deep and 92 lb. to the yard, for Mr. Stevens,
the American railway engineer ; a large number of rolls
~ were broken, and nearly one half of all the bars rolled were

~ defective. To crush down a square pile into a thin web,
with light wide flanges, is a tremendous test for the best
“iron, and requires heavy rolls and ample power in any
~ case. Nor even then must the inspector 1nsist on too rigid
a standard of finish. If the iron is at all red-short, the
' will be sure to be more or less jagged, whilst if cold-
the beam had best be broken up for scrap. By work-

ng good iron at a high heat, and reducing it to shape by a
few passes through very powerful rolls, a fair quality of
beams may be had. The manager of the Butterley Iron-
works has succeeded in rolling sound 8%-in. beams 45 ft.
long, and 10-in. beams (108 1b. per yard) 25 ft. long. A
sample rail was rolled also at the same works 63 1b. to the
vard, and 86 ft. long, perfectly sound, and without the
t flaw! These are among those things which few will
believe can be done until their execution has been proved

v actual trial, as it was also with the 4-in. iron plates

quired for covering shot-proof ships.

difficulty of rolling increases greatly with the width
of the flanges. The French beams, notwithstanding the
case of the sample at the Conservatoire, have very narrow
flanges, hardly more than 2}-in. on top and bottom for
a 7-in. . Where a broad bearing is required two
beams are used side by side, and bound together with stout
iron wire. Our knowledge of the proper width of flan
for rolled beams is still defective. Of course, with that
portion of the beam subjected to tension, the farther it is
carried below the neutral axis, and consequently the
thinner and wider the flange, the greater the theorectical
resistance of the whole against deflection. But the
icles in the flange are brought into action only by their
4 adhesion to the vertical web, and Professor Barlow
found that with a flat-bottomed rail 2} inches wide, a slight

_ t increase of strength was shown after Elaning off
m inch on each side of the flange, which was thus
~ reduced to a width of 1} in. His opinion was, that in
the loss of flange-width the rail had suffered no loss of

strength, the slight apparent

increase being due | less than 70 lb. per yard, woul

to the slight but inevitable inaccuracy of the
hydraulic apparatus wused in making the experi-
ments. On the other hand, at the convention of German
railway engineers, held at Berlin in 1850, it was fm!nd that
a considerable increase in strength attended the increase
of the width of the bottom flange of the Vignoles
rail. Whilst the Great Western Railway has many flat-
bottomed rails, with a base 6 in. in width, chiefly to pre-
vent erushing into the longitudinal timbers, rails of similar
attern are also in extensive use on cross-sleeper lines 1n
?‘russia. We are aware that formulwe have been ﬁiven for
the determination of the proportions of rolled girders, but
we do not deem them entirely conclusive on the subject.

There can be no doubt that rivetted plate iron girders
are much inferior in strength to solid beams of the same
section, Mr, Fairbairn's well-known experiments—showing
that where the strength of a solid plate is 100, that of a
single rivetted joint is but 56 —apply as much to bridges as
to boilers. If we could imagine the tubes of the Britannia
and the Vietoria bridges to be rolled whole without a seam
or crack, how much stronger they would be, and how
much more permanent! In the present structures a cease-
less abrasion and oxydisation is going on in every hole of
the millions of rivets. This destructive action is of a far
more powerful kind than exists in iron ships, where the
strains, although severe, are grﬂduall{l apphed and with-
drawn. We do not know what may hereafter be accom-
plished by improved modes of welding in the construction of
such immense bridges, but it is already practicable to roll
solid 18-in. girders — possibly those of greater depth — for
smaller spans. An improved mode of arranging the pile
has been adopted at one of the rolling mills in the United
States, whereby heavy beams can be rolled perfectly sound
and with cumpnrntivdy little power. The pile is made to
yproximate in its form to that of the finished section,
ick, wide slabs, grooved on one side, are made for
and bottom, and between a pair of these,
rrooves, are slabs forming the
'hus laid up, the pile has the
form of the letter H, In this form it 1s heated and easily
rolled to the finishing dimensions, The grain of the iron
being already arranged in the pile to correspond with 1its
ultimate arrangement in the finished beam, the whole
comes out HDHIICE and in its best condition for resistance,
Of a large number of beams already rolled in this manner,
less than 1 per cent. are reported to have proved defective.
7-in. beams have been thus rolled perfectly sound, and
51 ft. 2 in, long, for the United States Capitol extension,
and the 9 in. beams, of 90 Ib, per yard, are easily rolled in
a train of 16-in. rolls. Bridge girders, 18 in. to 24 1n. in
depth, with flanges of from 8 1in. to 10 in.,, might be
rolled with corresponding facility. Two of these 9-in.
beams, of beautiful finish, were sent last year to England,
one having been sent to Mr. Fairbairn as a token of ac-
knowledgment of the very great services which his re-
searches have conferred upon the manufacture of malleable
iron beams. The other, we believe, is still lying at Liver-
pool. We hear that the process has been patented here,
and in this connexion we cannot forbear giving an illus-
tration of the action of the United States Patent Law, of
which we had something to say in THE ENGINEER of last
week. The applicant—a Mr. Griffin, we believe—for a
patent for the improved mode of arranging beam piles
was refused off hand, and for the reason, that Mr, Daniel
Gooch had applied a bar of steel to one side of an ordinary
pile, in order to roll steel-faced engine tyres! A very
formal remonstrance and lengthened argument succeeded
in overthrowing this objection, and after much delay and
a good deal of expense, the patent issued. While Gooceh’s
plan bore no resemblance to Griffin’s, other arrangements,
much more nearly like it, entirely escaped the notice of
the examiners. And within a few weeks afterwards a
patent was grantnd to a Mr. Stevens for a so-called
“ hollow rail,” which was nothing more than an ordinary
bridge rail, with its lower inner edges compressed together,
as was done with the rails of the Dublin and Drogheda
line, more than a dozen years ago. It might be mentioned,
as a commentary upon the intelligence of the examiners,
that although it is their business to reject any application
for a patent for an old, useless, or impracticable contriv-
ance, they allowed Mr. Stevens to claim the practical im-
possibility of welding the inner sides of the rail together
after it had been already rolled to size! Mr. Stevens,
however, who was not one to stick at trifles, produced a
“ hollow rail,” with the inner sides ostensibly welded to-
gether for a distance of nearly an inch from the bottom.
After, however, scraping away a rich coat of varnish, an
interstice was found, corresponding to the pretended weld,
which was only effected by a compound of white lead and
oil, known as “ putty !”

But to return to iron beams. No difficulty has
been found to arise from their expansion or contruction.
Embedded as they are in masonry, they are exposed to very
slight alternations of temperature, a source of disturbance
of which we need have little fear if Mr. Brunel be cor-
rect, who has stated that a rail welded up to a length of
100 ft. showed no alteration of length when exposed in the
open air! In some parts of the world large blocks of ware-
houses and public buildings are built almost wholly of cast
iron, & thing which, although done some years before the
time of the Crystal Palace, was thought, twenty years ago,
to be absolutely impracticable,

In rolling 7-in. and 9-in. beams, which we believe will
ultimately be made nearly as cheap as railway bars, an
important application might be made by using them as
rails upon the very simple and economical plan which has
been introduced upon the Eastern Counties line. A re-
markably thin flange will withstand the wear of the wheels,
if it be of good 1ron, and supported continuously on timber.
We have liefore mentioned the instance of the flat-bottomed
rails, which were reversed, and in that position had with-
stood a considerable traffic for nearly four years. The flange
had not crushed at any place, but had been permanently
deflected for nearly one-eighth of an inch along its inner
edge. In the plan referred to, a 7-in. beam, with a §-in.
web, and a head not exceeding %-in. thick, and weighin
e bolted between longi-

a
T
the top
and keyed into their
central web of the pile.

tudinal balks of timber, which would lie hardly below the
surface of the ballast. If this system of permanent wa
should be brought into general use, as from its cnnuiduruh]yﬂ
economy in construction, and pruhnhle low cost of main-
tenance, it promises to be, a rail very similar to the present
patterns of beams will be adopted with it, This system of con-
struction has, we believe, been proposed for some American
lines, where ordinary 7-in. beams of 60 1b. per yard will be
used in laying experimental lengths.

THE MECHANICS' INSTITUTE AND LORD BROUGHAM.

It is a proof of the humanising character of modern eivi-
lisation that public ingratitude is being more and more
regarded with the same detestation that is visited upon a
similar vice in individuals. Society is constantly attaining
to a better appreciation of the services of those whose lives
are devoted to its welfare. When any great public bene-
factor—and few can now go unrecognised—fuils to receive
his due reward, everyone admits that such neglect is very
shabby, to say the least ; and there are never wanting some,
and generally a sufficient number of noble spirits who will
cry ** Shame” in earnest, and at once step forward in a sub-
stantial vindication of justice and bonour. Not only in
acknowledgment of military services, for which lngland
has dealt noble measure to her manly heroes, but
towards social, educational, and philanthropic efforts have
modern communities shown the same spirit by which
individual gratitude is inspired. What a testimonial was
tendered to Mr. Cobden! George Stephenson, too, had his
reward whilst living, if not in a gratuity, at least in the
honour and respect of the English nation, which we are
sure would have offered something even more substantial,
had not his admirable genius placed him beyond the need
of it. Professor Morse has had votes of money from most
of the continental governments in ﬂtknaw!edgfmunl, of his
services in the introduction of the electric telegraph, and
Bavaria has just made a similar grant to Steinheil.  But
we need not multiply instances. The spirit of publie grati-
tude is active, and when the public has learned, as nine-
teen-twentieths of its number have learned only within the
past week, that Lord Brougham — a man whose public
services are noble incidents in our history — 1s likely to
be burdened with the debts of an institution, which, whiist
it has done him, as its founder, the greatest honour, has
outlived its time of usefulness, we are sure that the simple
announcement will be sufficient to set the matter right at
once. It is not a question whether Lord Brougham be or
be not able to bear a burden which, relying on the public
recognition of the good he was about to accomplish, he
willingly took upon himself. The London Mechanics’ In-
stitute, which he founded in the true spirit of enlightened
philanthropy, has done its work. As one of its trustees, he
became responsible with his associates for the rent of its
rooms, a matter of £229 a year, the present value of the
lease being £3,500. In the event of the death of his re-
maining co-trustee, who has recached an advanced age, and
1s in bad health, Lord Brougham will be liable for the en-
tire charges under this lease, the Institute being no longer
self-supporting. It can hardly require an appeal to public
magnanimity to have this contingency removed at once, as
if allowed to remain, it must be a source of much mortifica-
tion to one who has rendered such disinterested public ser-
vices. Thankless, indeed, must be the nation which plumes
itself so much upon its practical auforiﬂrity, if the founder
of its first practical institution, and one which has contri-
buted so much to this superiority, should be left to pay the
bill. We are certain that this will never be permitted.
£2,000 only are required to clear Lord Brougham of the
whole matter, upon which, at his time of life, he should
have no more anxiety. The announcement of the case in the
T'imes has been promptly followed by a handsome subseription
by Lord Fortescue to the funds of the Mechanics' Institute ;
and we have no doubt that, within a few weeks, the whole
arrangement will be concluded, to be only mentioned here-
after in proof of the readiness of a British public to do jus-
tice to its real benefactors.

SUBMARINE WARFARE.

THE 7imes has given us a wonderful account of a won-
derful invention, which is to do wonderful things in the
destruction of ships and in marine warfare generally. As
a matter of course, this invention is of American origin,
and the Zimes accordingly couples its announcement with
a handsome tribute to the excellent judgment of the
Yankees in military and naval matters, “ which,” the great
leading journal teﬁ'ﬂ us, “ they handle in a spirit always
liberal and generally sagacious.,” This pretty compliment
1s only weakened by the subsequent acknowledgment that
the invention in question is too much even for the
Americans, and that they will have nothing to do
with it. Adopting the account of this formidable affair,
as given by our contemporary, it is mnothing less
than a submarine boat made only for working under
water, in form much resembling the shape of a porpoise
but capable of being made large enough to contain eight,
ten, or even fifteen men, if necessary, with a proportionate,
quantity of explosives. In this boat, weighing about eight
tons, the inventor states that he, with others, has sunk in
Lake Michigan. and remained under water for four hours,
without any air tube or other communication leading from
his boat above the surface of the water, and propelled the
boat in and near the bottom of the lake for several miles,
at the rate of about three miles an hour. He has, whilst in
his boat, and under water, by means of machinery working
through its side, sawn off timbers fourteen inches square. He
can sink his boat from the surface almost instantly, either to
a few 1nches or fect from the surface of the water, or to 100
or more feet, and again rise quickly or very slowly to or near
the sarface ; go forward, back, or sideways, or come up bows
first or otherwise, as may be required. He can attach
powder torpedoes to the outside of his boat, on its deck or
sides, and proceed under water out to sea, in any weather,
to an enemy’s ship in sight, fix or anchor the torpedoes
under the ship’s bottom, set in motion clockwork to fire
the torpedoes simultaneously, or at intervals, and retive,



31

i

to show that any system of meter testing at present in
use was utterly inadequate for the protection of the con-
sumer.” )
In respect of the public lighting of the metropolis, which
does not cost less than £240,000 a year, the committee has
collected a large mass of evidence going to show that an
overcharge is made by the gas companies of not less than
£60,000 a year on the public lighting alone. The report
says : “ In most of the contracts for lighting entered 1nto
with the gas companies it is stipulated that the publie
lamps are to burn 5 ft. in an hour, but it was found that
in most cases this rate of consumption was maintained only
Turkish guns from a depth of 500 ft. in the Bay of Nava- | during a few hours after sunset. Generally speaking,
rino. Dr. Payerne’s apparatus, also, used in laying stone | a great diminution in the light of the public lamps
at the works at Cherbourg, was so complete as to convince | takes place about ten o’clock, when most of the shop lights
Sir Charles Fox that there would be no difficulty in con- | are extinguished, and the consumption by meter 1s con-
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less by shot. A large cylinder, with a displacing piston
within, would enable the operators to sink or float their
craft in a very few seconds. Oars or screw propellers, to
be moved by hand, could easily be made to work through
water-tight joints, A rudder could be similarly worked.
Courses could be run by compass, whilst suitable pressure
gauges would show the exact depth of submersion at any
moment.

Diving operations carried on by the aid of air-pumps at
the surface are easy enough, and we are already familiar
with the exploits of Mr. Bethell in raising half a million
of property from the wreck of the Thetis, and in raising

[
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) still under water, out of danger from the explosion and out

of reach of an enemy's guns. He can also convey powder
torpedoes of 100 1b. or more weight, inside his boat, and
when under an enemy’s ship, pass them outside through
his patent hatch, fasten them to the ship’s bottom and fire
them. He can enter an enemy’s harbour, under water,
and make surveys, only showing above the surface a sight
tube, no more than one half inch in diameter, and retire
still under water, and proceed out to sea, and make his
report to the commander of a fleet or ship. He can go out
to sea, meet a hostile fleet, go under their bottoms, fix tor-
pedoes to go off by clockwork, or bore holes in their
bottoms, and come away anseen. If required, with a large
boat, he can remain under water with several men with
him, and do service at sea off or in harbour for several
days, without landing or showing one ingh of his boat

above water,

Certainly, if all this, or, as the Z'imes remarks, one half
of all that the patentee guarantees can be done with 1t, be
true, the submarine boat * will make such a change in the
mode of carrying on a naval war as will put steamers out
of the question, and render of no avail the tremendous
forts of Cronstadt or Cherbourg.”

Before we enter into any consideration of this wonderful
invention, we must state at once that its announcement
is attended with many improbabilities. It is spoken of as
forming the subjectol a patent; yet what patent, in Eng-
land or America, could have been issued for a contrivance
of such character, without being widely copied and dis-
cussed? We believe that nothing has been seen of it
among those of the American journals in which the lists
of patent claims are published. If such an affair were
really patented, we should be having drawings and de-
seriptious of it, not only in scientific and practical publica-
tions, but in many of the newspapers of the day. We
can understand that a descent into Lake Michigan might
have been kept secret, although in the case of a patented
agparntus there could have been no reason for secrecy.
We presume that no account of this descent has been
given in America, whilst on the other hand American in-
ventions are rarely allowed to come to this country without
being duly heralded to the world. But, what is much
more singular, the American Government, which is building
the wonderful steam battery at Hoboken, and which paid
the late Robert L. Stevens a pension of five dollars a day,
from 1815 to his death in 1856, for keeping secret a certain
projectile of his Invention—the American Government,
whose excellent judgment, liberal sagacity, contempt of
precedent, and admirable enterprise in adopting all im-
provements in the art of warfare, the Times so handsomely
acknowledges—this American Government treats the sub-
marine boat invention as a good joke, and has sent away
the inventor with a flea in his ear! Now, we don’t believe
a word of this. The American Government is celebrated
for its hospitality to all new ideas of the kind in question,
and however many mare’s nests may be thrust upon it, it
exhibits noble patience in their investigation. But stranger
than all, the erafty Louis Napoleon, whose military ideas
are of the most 1ngenious and strategic character—the
Emperor who invents pistols, breech-loading cannon, iron-
coated ships, vaisseaux beliers, and we don’t know what
else —this same Louis Napoleon shuts the doors of the
{'uilleries in the face of this startling invention. Again
we say, we donot believe a word of it. It is not his style.
No Government is more on the alert than that of France
to secure whatever may give a preponderance in war, and
any one not clearly non compos, who should make a serious
proposal to impart the secret of such a formidable engine
as that in question, would be sure of the eyes and ears not
only of the French Ministers but of their imperial master
also. Nor would the shrewd proprietor of a valuable
patent, which he was about to sell to the British Govern-
ment, take pains to publish to the world the fact of the
refusal of the French and American Governments to listen
to his plans. And these refusals, if any there were, could
have become known only through the parties to whom
they were made. No Government advertises the faets of,
and grounds for, its dismissals of propositions of such a
character.

We do not, then, treat the report of this invention as
did the Secretary of the American Navy, since however
unlikely it is from the circumstances that a practicable
submarine boat has been really made, we still believe in
its pussibilit{), at least in that of suspending and propel-
ling such a boat at any moderate depth under water for
some time together. And when we shall have done this,
we shall have produced a very formidable engine of marine
warfare—one that must change the whole character of
naval operations.

It is a matter of credible history that a “submarine
diver,” as it was called, was employed in 1780, in New
York Harbour, to harrass our shipping. We believe no
vessel was at any time injured by this contrivance, but
1t is well established that under the directions of General
Putnam a machine was actually constructed by the in-
ventor, in which he could sink to any depth within a few
fathoms, and propel himself in any required direction.
Several attempts were made to explode torpedoes upon
the bottoms of the vessels which were then blockading
the port, but after a few trials, unattended by any im-
portant result, the ingenious inventor at length lost con-
trol of his apparatus, and was drowned.

. In such contrivances the supply of fresh air for respira-
tion 1s the principal difficalty. There can be no necessity,
however, for a submarine boat, when used in war, to be
below the reach of air for any considerable length of
time. Any apparatus of the kind which could be managed
under water for halt-an-hour together would have abundant
upﬂurtumties of taking air from the surface at such inter-
vals. A couple of swing pipes, with cocks at their outer ends,
the whole portion to be exposed being no larger than a good
sized spy-glass, could be made to answerall the purposes of
induction and exhaustion, and these pipes could be put
up, worked, and taken in again so suddenly, and in positions
80 unexpected by an enemy, that there would be very little
chance of their being carried away by dragging, and still

structing a submarine vessel so as to form a most powerful
engine for the destruction of the ships of an enemy. The
Nautilus also exhibited a considerable adaptation to sub-
marine operations, although it had necessarily to be worked
from some fixed station at the surface of the water. The
probability of a demand for submarine apparatus, in the
event of war between any of the great European nations,
will lead to renewed efforts on the part of inventors, until
we shall doubtless have submarine boats capable of accom-
plishing nearly or all that is claimed for the extraordinary
invention now under the consideration of our Government.

THE METROPOLIS GAS SUPPLY.

THe grievances of the gas consumers formed the subject
of a prolonged inquiry during the last session of Parlia-
ment, without, however, leading to any results. The in-
quiry 1s to be resumed during the approaching session,
and we may hope that, before the end of the year, the
whole subject will be settled to the satisfaction of all the
parties concerned—a good number, by the way. The
managers, appointed by the delegates from the wvarious
metropolitan vestries and district boards, to conduct the
inquiry before the Parliamentary Committee, have made
a report of their labours during the past year, and although
much time appears to have been consumed in bringing their
machinery into action, they have shown considerable in-
dustry in the examination of the questions brought before
them. The attempt of several of the gas companies,
which had been originally chartered with the view of their
maintaining a healthy competition with each other, to ex-
change districts, and in some cases to withdraw from those
in which a competition existed, was the signal for resist-
ance on the part of the public, and hence the inquiry
before Parliament. Numerous causes of complaint had
existed previously, and these were all likely to be greatly
aggravated under the threatened combination. These
complaints had been urged before Parliament upon former
occasions—in 1850, when a general amalgamation of the
gas companies was attempted, and in 1855, when they
sought also to obtain certain legislation by which the gas
consumers would have been more completely subjected to
their impositions. It was notorious that, although the
price of gas had been reduced to 4s. 6d., the gas bills of
the consumers were in many cases more than when the price
was 0s. ; that incoming tenants were made to pay the arrears
due from former tenants for gas supplied ; that the gas was
frequently cut off by the companies upon the most trifling
causes of dispute, whilst it was generally of inferior quality.
S0, too, consumers were obliged, as they still are, to pay for a
certain amount of gas, whether that quantity is consumed
or not. The least charge is £1 10s. per annum, whether
the quantity burned be 6,600 or 1,000 ft. The fact that
the gas was notoriously of low illuminating power, not-
withstanding that it was certified to be above the parlia-
mentary standard, raised the question also whether the gas
tested by the company was the same as that supplied to
the publie.

One of the most important disclosures made under the
present inquiry was that of the over-registration of meters,
a subject which attracted so much attention last summer.
The evidence of Mr. Crosley, a manufacturer of meters,
showed that a very large proportion of those at present
used by the gas companies can be made, by over-filling, to
register very considerably against the consumer. l?pnn
this point the report before us says: “ It has hitherto been
supposed, that if a meter be tested by an inspector, and
found to register correctly, the consumer is thereby pro-
tected, and cannot be made to pay for more gas than is
actually consumed. Mr. Crosley’s evidence went to show
that this is an entire mistake, and he demonstrated clearly
to the committee that the construction of most wet meters
was such that although registering correctly at the proper
water line, they could be, and often were, so over-filled
with water by the inspector, as to register immensely
against the consumer. Mr. Crosley handed in a table,
showing the result of testing thirty-six meters in Man-
chester. Out of these thirty-six meters no less than
twenty-four were found to be over-charged with water,
and to register against the consumer, Of these twenty-
four, there were five which registered from 1 to 2 per cent.
against the consumer, nine which registered between 2 and 5
per cent.against him, four which registered between 5 and 10
per cent. against him, and six which registered more than
10 per cent, against him. . Among these last six there was
actually one which registered 35 per cent. against the con-
sumer, and another registered 23. Such was the state in
which the meters were actually working in Manchester,
the meters being tried just as left by the inspectors.”

When the meters, however, were over filled as much as
they would bear, their indications were still more erroneous.
Mr. Crosley, having tested the meters of six London
makers, found that, ** when filled to the top of the waste
pipe or spout, one meter was found capable of registering
64 per cent. against the consumer; the next 38, the next
17, the next 11, the next 10, and the sixth 9 per cent., all
against the consumer. It appeared, from the evidence of
this witness, that great numbers of meters are habitually
overfilled with water, as, when sent to him to repair, the
levels at which the water has been standing are plainly to

be seen. The general result of Mr. Crosley’s evidence was

siderably diminished. A further diminution of light takes
place about midnight, and from this time till sunrise the
pressure maintained in the mains is so small that the con-
sumption falls very far below 5 ft. an hour, in some cases
as low as 2 ft.” 4

The report states that, whilst the companies have been in
the habit of defending the price charged for public lamps
by declaring that they consume at least 20,000 ft. per
annuni, experiments, however, have been made which
bring to light the startling fact, that instead of consuming
20,000 ft. a-year, the lamps in certain parishes consume no
more than 10,000 ft., and in no instance except one—
namely, those of the Pheenix Company in Battersea, were
the public lamps found to consume so much as 20,000 ft.
per annum !

The report states, also, that at an early period in the
Parliamentary inquiry, the gas companies were found to
be instilling into the minds of their friends in the com-
mittee, an impression that the capital invested in the me-
tropolitan gas works was paying a very low rate of inte-
rest ; and one of the members of the committee was heard
to declare that the whole of the large capital so invested
was paying adividend of only two per cent. An examination,
however, of the accounts of the principal metropolitan com-
panies, as presented to their own shareholders, showed that
the aggregate gas property has for some years paid an in-
terest of nearly seven per cent. on all share capital, and that
the actual dividends have been more than six per cent.
The analysis of the accounts, which have been made, shows
also that some of the companies are burdened by an ex-
travagant expenditure of capital in proportion to the
capacity of the works, and demonstrates the unfairness of
taxing the public with a price for gas calculated to pay
interest on a swollen and exaggerated capital. It appears
that whilst one of the London companies has expended
only about £240 of capital for each £100 of gas rental,
other companies have expended more than £400, and one
company actually nearly £600 for each £100 of gas rental.

Whilst the companies also have endeavoured to show the
injustice of a fixed price for an article, the cost of which is
aftected so much by the prices of ceal, iron, &c., the analysis
of the accounts presented half-yearly to their own share-
holders shows within what small limits the price of gas
ought to vary according to the ruling price of coal.

Appended to the report is an abstract of the clauses
which the managers, appointed to conduct the inquiry
before Parliament, have resolved to propose for insertion in
a bill to be introduced into Parliament on the subject of
the metropolis gas supply. Among the provisions em-
braced, the rate of dividends, instead of being limited to
ten per cent., 1s to be graduated by a sliding scale in the
inverse ratio of the price of gas. The companies are to be
compelled to lay pipes and supply gas at the cost of any
person applying for the same, he giving sufficient security,
1f required, for the payment. Incoming tenants are not
to be held liable for arrears due for gas, from ont-
going tenants. Each vestry may appoint a chemical
examiner to test weekly the quality and pressure of the
gas supplied. The illuminating power of the gas shall be
sach that an Argand burner having fifteen holes and a
7-1n. chimney, consuming five cubie feet per hour, shall give
a light equal to that of twelve sperm candles of six in the
pound, each burning 120 grains per hour; and the gas so
supplied is to be free from ammonia, bisulphide of carbon,
sulphuretted hydrogen, and other deteriorating agents.
A pressure of not less than ten-tenths, or 1 iu. (afterwards
modified by the committee to eight-tenths) head of water
1s to be maintained at all times on the service pipes. A
penalty of £100 is proposed to be attached to any offence
against the stipulation in respect to quality and pressure.
No meter 1s to be affixed unless it has been tested by an
officer appointed by the Board of Trade, or by the Justices
in Quarter Sessions, and a proof mark impressed thereon ;
and officers are to be appointed to inspect and report upon
the working of the meters. Several other clauses are pro=
posed, in order more effectually to protect the consamer.

What would our friends with the gas grievance say to
the fact that, in New York, where the price of coals is not
25 per cent. higher than in London, and where gas is uni-
versally used in almost every room of every house, the
price 1s 12s. 6d., or three dollars, per thousand feet? And
the gas, too, is of the most villanous quality. There are
but two companies supplying a population of about one
million ; and these companies, although they are not com-
bined, do not interfere with each other. The treatment
of consumers is often as unjust and summary as here. As
might be supposed, very many large hotels and manufac-
turing and commercial establishments have taken to making
their own gas from resin or fatty matter. So we in Lon-
don are not so badly off, after all. It is clear, however,
that our gas supply is attended with many abuses; and it
1s to be hoped that the inquiry which will be prosecuted

in the coming Session of Parliament will result in suitable
legislation in the matter.

NEW ZEALAND.—Fresh coal has been discovered in this province,
and the accounts of the quality are most satisfactory. A separate
contract for the conveyance of the mails between Melbourne and
Wellington has been entered into by the Provincial Government.
The idea of a submarine telegraph to Melbourne has been started.




32

THE ENGINEER

Jan. 14, 1859.

THE PATENT JOURNAL.
(Condensed from the Journal of the Commissioners of Palenls.)

Grants of Provisional Protection for Six Months.

2154. Marc AxtoiNe Fraxcois MeExxons, Rue de I'Echiquier, Paris, France,
“The separation of iron and steel from their combination with cer-
;-uaiﬁlamralgn bodies."— A communication, — Petition recorded 25th September,

2506. MicnaeL HExRy, Fleet-street, London, “° Improvements in the manu-
facture of locks and fastenings, and keys for the same."—A communi-
eation from Mr. Rebour,—Petition recorded Oth November, 18568,

2804. Joux Vickers Scarsonrovan, Belfast, Antrim, Ireland, * Improve-
ments in apparatus for the manufacture of boots and shoes,—Fetition
vecordad Tth December, 1868,

2830, Emiexye Lreox Pexsvere, Dunkirk, France, * Improvements in ap-
paratus for driving or for drawing up piles by steam.”—Petition recorded
Oth December, 18568,

2013, Roseir McLeax Livivasron, Manchester, Lancashire, ‘“ An improved
self-detaching ¢ safety hook * or coupling.”

2015, Josern Houmroyp DBouroNy and CoArLES GArrFoORTH, Dukinfield,
Chester, Cheshire, * Certain immprovements in drying yarns or fabrics,
and in the apparatus connected therewith.”

2017, WILLIAM SPEAKMAN YATES, Leeds, Yorkshire, “ Machinery or appa-
ratus for dragging bristles and drawing air and vegetable fibre,”

2019, WiLLiam MaiswariNg, Drunfield, Hereford, Herefordshire, * Im-

rovements in brakes for common road vehicles,"— Pefitions recorded 2 1st
ember, 1858.

2021, Ropert Musuer, Coleford, Gloucestersnire, ** An improvement or
improvements in the manufacture of cast steel.”

2023. Josern NicnorsoN, Halifax, and Davip CrossLey, Brighouse, York-
lhil'Ei ‘e Ijmpruvﬂ]mutﬂ in Jacquard machinery or apparatus employed in
weaving."

2025. WiLLiaMm Srexce, Chancery-lane, London, * Improvements in grana-
ries or apparatus for preserving grain."—A communication from Charles
Joseph Emile Pavy, Indre et Loire, France,

2027. Eowanrp GReEeN, Wakefield, Yurkshire, ‘* Improvements in tables.”

2929, FrepeErick RaxsoMme, Ipswich, Suffolk, *“ Improvements in the
manufacture of grinding and ruhbing surfaces.”

2931. Josern James WEeLcH, Cheapside, London, '* Improvements in the
manufacture of neckties, scarfs, or cravats."—Pctitions vecorded 22nd De-
cemnber, 1858, .

2034, James RoxaLp, Liverpool, Lancashire, ‘‘ Improvements in, and
machinery for, the manufacture of * hard-tapped ' and “soft laid ' twine,
“ mill banding * strands for ropes and other purposes, and cordage gene-
rally from hemp, flax, cotton, and other like fibrous material.”

20835, James Broom, Glasgow, i.auarkuhirﬂ, N.B., " Improvements in the
manufacture of stecl.”

2087, Axprew Barcuay, Kilmarnock, Ayrshire, N.B., ** Improvements in
obtaining and distributing or applying electricity and magnetism, and in
ggﬁb;ining motive power therefrom.”—Pelitions recorded 23rd December,

2039, JamEs TunoMas PETerR NEweox and Tuoxas SyitH, Fenchurch-street,
London, and James Brows, Follit-street, London, ** Improvements in ma-
uhiinl.;:']r or apparatus for raising and lowering or otherwise moving heavy
wﬁ K “‘J'I

2491. Joux Wrianrt CoiLp, Halifax, Yorkshire, ** Improvements in the ma-
nufacture of fabries adapted to be used for curtains, coverings of furni-
ture, table covers, and such like uses.”

2043, Lesuel Dow OwEeN, Tottenham-court-road, London, * Improvements
in manufacturing horse-shoe nails."—A communication.

2945, DicriysoN EpLestox, Halifax, Yorkshire, ** lmprovements in prepar-
i:ﬂg and finishing textile fabries, and in the means or apparatus employed
therein."”

2047. Eowarp Homrunys, Deptford, Kent, * Improvements in brazing

- metal tubes in tube plates and other metal surfaces to each other.”

£949. Joux Lirrie, Glasgow,
lmnps,”

2051. ARLLO Lovis Giaxpoxarr, St. Paul’s-churchyard, London, ** Im-
provements in ornamenting leather cloth.”— Petitivas recorded 24th De-
cember, 1858,

Lanarkshire, N.B.,

Invention protected for Six Months by the Deposit of a Complete
Specification.

26. Marc Axtorse Fraxcors Mexxoxs, Rue de I’Echiquier, Paris,
France, “ Certain improvements in steam generators.”"—A comtuunica-
tion.—Deposited and recorded 3rd Januvary, 1859,

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

44. Hesrv Bessemer, Queen-street-place, New Cannon-street, London.—
Dated 4th January, 1556,

71. Jonx AsuwonrtH, jun., Turton, Lancashire.—Dated 9th January, 1856.

86. WiLLiam Pouk, Storey's-gate, Weostminster, and FREDERICK WILLIAM
Kirsox, Leeds, Yorkshire.—Dated 11th January, 1850,

108. Joseru HosTaok, THoMAS IVES BrRAYNE HosTAGE, and Jouy TATLOCK,
Chester, Cheshire."” - Dated 15th January, 1856,

65. RicHARD ARCHIBALD BrooMax, Fleet-street, London.—A communication,
— Dated 7Tth January, 1850,

List of Specifications published during the week ending
31st December, 1858,

1155, 1s. 1d.; 1156, 2d.; 1157, 6d.; 1159, 10d. ; 1160, 3d.; 1161, 5d,
1162, 3d. ; 1163, 7d. ; 1164, 7d.; 1166, 2=, 11d. ; 1167, 3d. ; 1168, 6d.; 1169,
10d. ; 1170, 5d.; 1171, 38d.; 1172, 8d.; 1173, 3d.; 1174, 3d.; 1175, 3d.;
1150, 8d.: 1182, 10d.; 11583, 3d.; 1184, Gd. ; 1185, 10d. ; 11806, 3d. ; 1188,
6d. ; 1189, 3d. ; 1190, 1s. 6d. ; 1191, 6d. ; 1192, 3d. ; 1193, 18 5d. ; 1184, 4d.;
1195, 6d. ; 1190, 6d, ; 1197, 3d.; 1198, 3d. ; 1200, 1s. 8d.

Notices to Proceed.

1955. GEoree WEEDoN, Poland-street, London, and Davip WiLLiam Rice,
New-road, Woolwich, Kent, ** An improved knife and fork eleaning ma-
chine, part of which is applicable to other purposcs.”—Fetition recorded
28th August, 1858,

1963. Jous OxLey, Camden-town, London, *‘ hmprovements in baths."—
Petition recovded 30th August, 1858,

1975. JAMES StoNeEmaM, Audenshaw, Manchester, Lancashire, * Improve-
ments in cleaning and treating cotton and woollen waste, or other fibrous
materials, and in extracting ¢il or grease therefrom,”—FPelition recorded
Slst August, 1858

1984, WinLiaM Howpes, Piccadilly, London, ** Improvements in ordnance
and warlike projectiles to be used therewith.”

1901, SamvenL Laise, Millwall, Middlesex, ** Improvements in the appa-
ratus employed in the manufacture of gas.” — Petuions recorded 1st Septein-
her, 1858.

1094, J AMES BLEAKLEY, Acerington, Lancashire, * Improvements in appa-
ratus for communiecating between the guard and engine-driver of railway
trains."—Petition recorded 2ud Sepleniber, 1854,

1999. WiLLiam Haries, Lostock Gralam, Chester, Cheshire, ' Anjmproved
plo h and pulveriser."— Petilion recovded Jid Septeniber, 1858,

2010. Hiram Hypg, Truro, Nova Scotia, North America, ** Innprovements in
the construction of carriage springs.”—A communication.—Fetition re-
corded 4th Septeniber, 1858,

9016 RicuarDd ARcHipALp BrooMAN, Fleet-street, London, * Improvements
in printing or marking words or figures on papers, purcels, books, pages,
tickets, and other articles requiring to be marked, printed, stamped, or
addressed.”—A communication —Fetition vecorded Gl Neptember, 1853,

2020, James Fyrg, Greenock, Renfrewshire, N.B., * lmprovements in stop
cocks or valves.”

2024, FrREDERICK WILLIAM Brixp, Devonshire-strect, Bishopsgate, London,
“ Improvements in sewing machines.”"—A communication.

9026, Louis PELLISSIER and JEAN Puyrorac, Bordeaux, France, * Improve-
ments in railway brakes." — Petitions recorded Tth September, 1858,

2027. BartooromMew Hockiy, Gateshead on-Tyne, Northumberland,

“ Apparatus for reparing and fitting dock gates and their machinery.”

9081, ANprEW Lams, southampton, Hampshire, and Jous Wmite, Cowes,
Jsle of Wight, ** Improvements in life boats,”

2085, Jeaxy Unnicn Fapssuer-Petzi, Lyons, France, ** An improved pro-
cess for the boiling off of tussah gilks or wild silks."—Petitions recorded
Sth Septenber, 18.8, '

2052, Jonux KxowLes, Bolton-le-Moors, Lancashire, ** Certain improvements
in machinery for preparing cotton and other fibrous waterials.”—Fefi-
tionn recorded 10th Seplenber, 1858,

o064, Joun Mixtox CoUuRTAULD, Braintree, Essex, * An improvement in
clearing and preparing silk crapes, aeropbanes, and other like fabrics,
lisses, and other gnuzes and lace, and in machinery employed therein.”—
Petition recorded 11th September, 1858,

2080, WiLLiaM Ersgise Cocuraxe, Ospaburgh-terrace, Regent's Park,
London, ** An improvement in the fastenings of rallways."— Petition re-
corded 14th September, 1858,

2100. ArcuiBaLpd TUrxEir, jLeicester, Leicestershire, * Improvements in
looms for weaving.”"—FPelition recorde d 18th September, 1858,

9999 Jampes RipspaLg, Stoke Newington, Middlesex,, * An improved reser-
voir or fountain pen."—2Peition recorded Gth Octoler, 1858,

9956, James HoLrovyp, Leeds, Yorkshire, ** An improvement in the knives
used for shearing woollen cloths and cloths made of wool and other ma-

terials."—Pelition recorded 1114 October, 1858,

PR e T

“ Improvements in |
| After 2030, for ** 2491 " read *‘ 2041."

2312. Josern PIERrE GiLLARD, Paris, France, * Improvements in generating
hydrogen, and in the means of, and apparatus for, applying the same to
lighting and heating purposes.”—Petition recorded 16th October, 1858,

2362, ALEXANDER SpAw, Grantham, Lincolnshire, *“ A new method or
mode of raising nap on the linings of sheep skins.”— Fetition vecorded
22nd October, 1858,

2381. Georak Kext, High Holborn, London, *‘An improved churn."—A
communication.— Pefution recorded 25th October, 1838,

2589. EpMuxp MeLLor, Rochdale, Lancashire, ‘‘ Improvements in mules
and other machinery for spinning cotton and other fibrous substances,
whereby the cop will be built much firmer, and prevent snarles in the
varn,"—Pelition recovded 1Tth November, 18468,

2612. WiLLiay Sternexs Haywanrp, Abingdon, Berkshire, ** Improvements
in the wanufacture of a glutinous and viscous substance or dextrine, to
be used in the manufacture of paper, and in dressing textile fabrics, by
which greater tenaciousness, smoothness of surface and body isobtained.”
— Petition recorded 19th November, 1858,

2701, GeorGE SNELL, Leeds, Yorkshire, ‘‘ Improvements in machinery or
apparatus for cutting woollen fabrics."—/FPelition recorded Gth December,
1858,

2815. ANDREW Lamp and WiLLTAM ALLTOFT SUMMERS, Southampton, Hamp-
shire, * Improved arrangements of apparatus for superheating steam.”
— Petition recorded 8th December, 1868.

2848. WinniaM Epwarp WiLeyY, Great Hampton-street, Birmingham, War-
wickshire, * Improvements in everpointed pencils.,"—Petitions recorded
11th Decenler, 1855,

2862, Josrkra Wapg, Bradford, Yorkshire, " Improvements in means or
apparatus employed in weaving.,”"— FPelition recorded 14th Decenber, 1868,
2883, Romert Musaer, Coleford, Gloucestershire, ** A new or improved

manufacture of cast steel.”—Fefition vecorded 16th Decewnbier, 1858.

2802, James Joxes AstoN, Doughty-street, London, * Improvements in
machinery or propellers applicable for the propulsion of ships, boats, and
other vessels, on and through the water, and in the propelling of all such
vessels on and through the water by means of such propellers,”

2807. James Curao, Keighley, Yorkshire, *‘ Improvements in lubricating
the valves and pistons of steam engines."—FPelitions recorded 17th Decein-
ber, 1858,

2021. Roepert Musner, Coleford, Gloucestershire, ** An improvement or im-
provements in the manufacture of cast steel.”— Petition recorded 22nd
December, 1858,

2035, James Broowm, Glasgow, Lanarkshire, N.B., * Improvements in the
manufacture of steel.”— Petition recorded 23rd Decemb r, 1858,

2041. Jony Wrient CHiLp, Halifax, Yorkshire, * Improvements in the
manufacture of fabrics adapted to ve used for curtains, coverings of fur-
niture, table covers, and such like uses."—Pelition recorded 24th Decem-
ber, 1848,

i

And notice is hereby given, that all persons having an interest in oppos-
ing any one of such applications are at liberty to leave particuiars in writing
of their objections to such application, at the said Jiice of the Commis-
sioners, within twenty-one days after the date of the Gazetts (and of the
Journal) in which this notice is issued.

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

53, SaMUEL CuNLiFrE LisTeEr and Winniam Toseur, Bradford, Yorkshire*
—Dated 7th January, 1856.

77. MartiN Binnixa and FrREDERIeK Avavustus HArwoop, Birmingham,
Warwickshire,—Dated 10th January, 1856,

116. Jonx Asnanam, Birmingham, Warwickshire.—Dated 16th January,
1856,

117. rJuu:«i HamiLTos, jun., Liverpool, Lancashire.—Dated 16th January,
1856,

Errata.
2873 For ‘' Bullouga" read *“ Bullovgh.”
2019, For “ Brunfield " read ** Brimfield.”

——

List of Specifications, published during the week ending
7th January, 1859.

1201, &6d. ; 1203, 11d. ; 1204, 10d. ; 1205, 3d. ; 12086, 3d.; 1207, ad. : 1208,
5d.; 1209, 1s 3d. : 1210, 9d.; 1211, 3d.; 1212, 5d ; 1213, 3d,; 1214, 3d. ;
1215, 6d. ; 1216, 3d.; 1217, 4d.; 1218, 6d. ; 1219, &d, ; 1220, 9d. ; 1221, 3d.:
1222, 6d.; 1223, 3d. ; 1224, 3d. ; 1225, 3d. ; 1226, 3d.; 1227, 3d. ; 1228, 3d.;
1229, 3d.; 1230, 3d.; 1281, id.; 1232, 1s, 10d.; 1233, 3d.; 1234, 3d ;
1235, 10d. ; 1236, 6d. ; 1237, 5d. : 1238, 10d. ;, 1239, 2s, 10d. ; 1240, 3s. 4d.;
1241, 4s. 6d.: 1242, 10d.; 1243, 3d.; 1244, 7d.; 1245, 11d.; 1246, 8d.;
1247, 8d.; 1249, 5d. ; 1250, 8d.: 1251, 3d. ; 12562, 1s.7d. ; 1253, 6d.; 1254,
6d.; 1255, 4d.; 1256, 3d.; 1257, 84.; 12568, 11d.; 1259. 3d.; 1260, 3d. ;
1261, 0d.; 1262, 3d.; 1203, 3d.; 1264, 6d.; 1265, 3d.; 1266, 5d.; 1267,
8d.; 1268, 3d.; 1269, 9d. ; 1270, 7d.; 1271, 4d ; 1272, 3d.; 1278, 7d.;
1274, 8d. ; 1275, 9d. ; 1315, 9d. ; 1352, 6d.; 1452, 10d.

* * Specifications will be forwarded by post on receipt of the amount of price
and postage, Sums exceeding &s. must be remitted by Post-office order
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft,
Great Secal Patent Office.

ABSTRACTS OF SPECIFICATIONS.

The following Descriptions are made from Abstracls prepared expressly for The
Engineer, af the Office of her Majesty's Commissioners of Palents,

Crass 1.—PRIME MOVERS.

Including Fized Steam and other Engines, Horse, Wind, and Water
Mills, Gearing, Boiers, Fittings, &c.
1419. R. ArusTRONG, North Woolwich, Essex, ** Steam boilers and furnac2s,™
Partly a communication.—Dated 23rd June, 1858,

This invention i# more particularly applicable to those usually de-
nominated ** upright” boilers, the outside shells of which are covstructed
of a ¢ylindrical form, or some shape approaching thereto, such a boiler
having, when standing vertically on its base, all its horizontal sections
circular, or nearly so., Within the lower end of this upright boiler is
placed the fornace, furnace flue, furnace chamber, or fire box, which
may be of any suitable form and dimensions for containing the kind
and quantity of fuel to be used, but the patentee prefers that the said
furnace or fire-box be made as nearly as practicable ecircular or
cylindrical, and surrounded by a space (containing water) of any
annulated or other convenient shape between the furnace and the shell of
the boiler., Within the said furnace chamber or fire-flue is placed the
fire-grate, but which may also be sometimes placed entirely below the
bottom of the furnace chamber or fire-box, and surrounded by brick-
work upon which the boiler may be erected, or in any other convenient
manner., The boiler is also to be supplicd with a smoke flue, chimney,
or funnel, proceeding from the top of the fire-box, and passing upwards
through the top of the boiler. Or the smoke flue may be made to pass
out laterally or horizontally by one or more openings through the water
gpace in the more usual way, but the former or vertical passage through
the steam chamber is to be prelerred, in order to dry and superheat the
steam, a provision being made, if required, by the interposition of a fire
brick shicld or otherwise, by which occasional unnecessary or accidental
overheating or burning of the lower part of the furnace may be prevented.
Through or across the aforesaid annulated or annular water space two
or more strong tubular connexions or passages of suitable forms are to be
fixed, Ly rivetted flanges or otherwise, to the fire-box and shell re-
spectively, by which the latter mutually support and strengthen each
other, And in order that these connecting passages should thus act as
tubular stays, it is preferred that they should be fixed oppozite to each
other in pairs, s0 that the greatest uniform strength may be thereby
obtained. Two or more of these tubular passages may also be used as
fuel passages or feeding mouths, through which to supply fuel to the
interior of the [urnace; and the patentee prefers that two opposite and
lowermost passages may be so used for the purpose of obtaining
uniformity of expansion and contractlon, and consequent greater
durability in this part of the boiler; and also in order that the furnace
may be supplied with fuel at each side alternately, for the purpose of
agttaining the most economical and perfect combustion of the fuel and
the gases arising therefrom, or otherwise for the purpose of firing or
stoking on both sides simultaneously, and thereby producing the most
rapid generation of steam. One or more of these fuel passages may also
be advantageously occupied by fire-feeding apparatus, or machinery of
any suitable construction, to be used in addition to the ordinary hand
firing when a maximum prodoction of steam is to be eflfected with
economy, The next improvement also relates to the furnace and the
combustion of the gases, when either bituminous or non-bituminous coal
or coke is used. One or more pairs ol the aforesaid tubular stays or

passages not required for the supply of fuel, and which may be made
smaller than the others, are to be used as air ducts or passages through
which to supply an excess of atmospheric air to the upper portion of the
smoky flame, or the unconsumed inflammable gases arising from each
fresh supply of fuel, according as bituminous or non-bituminous fuel is
used, and thereby causing any hydro-carbon and carbonic oxide gases
they may contain to be more perfectly burned or consumed., And in
order that such comparatively perfect combustion of the fuel may be
attained without the great diminution of the steam generative power and
destructive effect on the material of the boiler, which universally accom-
panies the admission of cold air for that purpose, the said air passages
are to be partially filled or lined with perforated fire bricks, tiles, or other
substances for heating the air which passes through them to the interior
of the furnace. It is also preferred that this projection of the air into
the flue should proceed from two opposite air ducts at the same time, so
that the two opposing currents may neutralise, and commingle with each
other and with the lame in the upper part of the furnace, and thereby
be prevented from producing the usual injurious * blow-pipe" action of
the flame against the inside of the fire-box, which is so generally pro-
duced in steam boiler furnaces as frequently constructed, where the
supplementary air, especially cold air, is admitted for the alleged purpose
of perfecting the combustion, The next and most important part of this
invention has for its object an increased production of steam from a
boiler of given dimensions, as well as by a given quantity of fuel, and
consists in an improved construction of the interior of the furnace
chamber or fire-box, In effecting this improvement the said fire-box is
to be supplied with a number of peculiarly shaped hollow wvessels or
retorts, which it is proposed to call generators, to be fixed across the
furnace, and crossing each other from side to side. Within and through
these steam generators, which may be considered as so many small
boilers, the water is permitted to circulate, communicating freely with
the surrounding water space at their ends. The position of the generators
vertically may be generally at or nearly at right angles to the vertical
axis of the fire-box, so as to allow the flame and current of hot air from
the fire to strike most advantageously directly against their lower sides,
In fire-boxes of small diameter the position of these generators in hori-
zontal plan may be at right angles with each other alternately, but in
large furnace chambers the generators may be alternated in super-
position, with others at angles of forty-five or sixty, or any other aliquot
number of degrees with the former, so as that the transverse sectional
area within the furnace chamber may be sufficiently cccupied with
horizontal heating surface for the most perfect practical abstraction of
the heat from the rising column of flame and hot air. The aforesaid
steam generators are to be formed of a convenient shape for manufac-
turing by welding, rivetting, brazing, or otherwise most suitable to the
metal of which they are composed, and they are especially to be preferred
to be made with each of their ends considerably widened or coned out-
wards, the tapered or conical part commencing at or about the middle of
their length, and they may be made either with or without flanges by
which they may be attached to the sides of the fire-box, being more
particularly recommended to be connected thereto by means of angle
iron rings and rivets placed outside the fire-box, the ends of the generators
projecting some little distance into the water space.

1422, W. E. NewrtoN, Chancery-lane, London, ** Centrifugal governors for
gt;%m engines and other motors,”—A communication.—Dated 23rd June,

3,
The inventor employs a centrifugal governor constructed on any of

the usual plang with balls and arms, but made very much lighter than
usual, and instead of giving it only about the number of revolutions in a
given time that would be due or natural to it, considered as a conical pen-
dulum, as has hitherto been customary in the application of centrifugal
governors, the inventor proposes to drive it at a very much higher velocity.
To the slide of the governor which connects it with the regulator, a
counterpoise is attached of a weight much greater than the aggregate
weight of the balls and arms, and sufficient to balance, as nearly as pos-
sible, the great amount of centrifugal force developed by the rapid revo-
lution of the latter ; and it is in the employment of a counterpoise so
proportloned in weight in combination with the arms and balls revolving
at a much higher velocity than would be natural to them, considered as
a conical pendulum, that the present invention principally consists,
The invention also consists in so applying the counterpoise to the govarnor
that its cifective load on the governor shall be lessened in proportion as
the balls and arms of the latter expand so as to render its action con-
stant, or as nearly so as may be desired, relatively to the power of the
governor to sustain it. The invention further consists in the employ-
ment of the counterpuise as a means of controlling the exact speed of
the engine or motor.

—_———m

Crass 2.—TRANSPORT.
Including Railways and Plant, Road-making, Steam Vessels, Ma-~

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har-
ness, &c.

1302, Sir J. C. AxpersoN, Fermoy, Cork, * Locomotion."— Dated 21st June,
1858.

No. 1. These improvements, in making a permanent way for loco-
motives to work on, is not to adopt the costly plans followed in construct-
ing railways. On a guod firm pitching of large stones, having their
broadsides downwards, the chinks to be filled in with chips of stone
strongly driven home, and concreted to form a solid and smooth
foundation to receive the upper surface of cut stone, blocks, or stone or
wood pavement, or well backed bricks, or small broken stones well
cemented together, or timber plated with iron, furnished with any of
the above materials procurable in a district through which the railway
may pass, the inventor forms his compound tram road of the requisite
breadth for the wheels of locomotives and other carriagesto run on,
Equidistant he fixes between his compound tramway a T rail of
iron or timber, and to each locomotive engine or other carriage attaches
two pairs of horizontal wheels, two wheels to run on each side of the
guide rail, and under its horizontal top. By this arrangement a train
can be guided round curves, and cannot run off the line. No. 2. To
counteract the gravity of a train in steep hills, he fixes another T guide
rail at the side of the compound tramway or common read, to guide a
small carriage which is to be loaded with a weight sufficient to overcome
the gravity of the ascending train, To one end ol a rope working in a
pulley wheel fixed on the top of the hill, and extending to the bottom of
the hill, the train is to be fastened, and to the other end of the rope on
the top of the hill the small carriage containing the counteracting
weight is to be attached. Thus arranged, the small descending carriage
will counteract the gravity of the ascending train, It is quite evident
therefore that the same power which will draw a train at any given
speed on a level will cause it to nscend a steep gradient at the same
velocity, provided the counteracting weight equals the gravity of the
train or retarding resistance. No, 3. He forms the wheels of his steam
and other carriages in such a manner as to run upon his compound
tramway, common road, or railroad. The wheels are to be made
conical, as used on railways, but in place of having the flanges narrow,
as railway wheels, makes them 3 in, to 4 in. broad. By this arrange-
ment the conical parts of the wheels will run on the rails, and the
eylindrical on the compound tram roads, or on common roads. No. 4,
For the purpose of ascending gradients, where the counteracting weight,
as described in No, 2, is not used, he forms the driving wheels of his
steam carriages thus:—Against the insides of the locomotive driving
wheels he builds eylindrical wheels of a smaller diameter than the larger
wheels, From the top to the bottom on each hill he lays a timber
tramway, raised above the ground. As soon as a locomotive carriage
reaches a hill, its smaller wheels will run on the timber tram-

woy, when the peripheries of the Jarger wheels, no longer
resting on the ground, the engine power will act on the
smaller wheels, and thus as speed is lost power is gained, Should it

be necessary, in order to prevent the wheels from slipping, they can be
cogged, as also the tramway. The guiding rail as described in No. 1
will prevent lateral friction. No. 5. It may sometimes be necessary to
run the train off the ccmmon tramway on to the common road. He
therefore fits to each of his locomotive passenger or baggage carriages a
suitable arrangement for steering the fore wheels, No. 6. To secure
the friction of any number of the wheels of the train that may be
required by their friction on the rails to draw a load, he places the
wheels of the carriages so as to revolve on the concave surfaces of



Jan. 14, 1859._

THE ENGINEER.

33

o

— = = = — S ———

larger wheels. Each wheel of the respective carriages is to work in a
large wheel, as above described. He causes the weight of each carriage
to become a propelling power, and he obtains the friction of all large
wheels that may be used on a tram road, railroad, or common road.
Consequently heavy loads can be taken up gradients which cannot be
ascended by means of the arrangements now in use. No. 7. For manu-
facturing purposes he uses a circular cogged tramroad or railroad. To
an upright shaft he Axes a horizontal beam, to which carriages using
the large wheels as deseribed for loccmotion are to be attached. To the
fore part of the first carriage he hooks on a small locomotive. As soon
as the steam carriage moves it will draw after it the first carriage, when
its welght by gravitation will become a propelling power which may be
increased to any extent. Thus the horizontal beam will be made to
revolve, and consequently to give motion to the upright shaft, from
which the power can be by gearing conveyed in any direction to work
machinery of all deseriptions. No. 8. To create a powerful blast for
locomotive earriages, ventilation, and other purposes, he fixes horizontally
a pipe of at least 12 in. diameter, extending from the front of
the steam carriage to the front of the ash pit under the fire-place of
the boiler, or to fixed bollers, The pipe is to be open at both ends
Into the front opening of the horizontal pipe a small pipe of about an
inch In diameter is to be inserted for a short distance, air being forced
by a fan through the small pipe ; it will retain its veloeity for a consider-
able distance within the large pipe without expanding, and will draw

along with it a great volume of alr, by which an intense blast can be
obtained by a comparatively small power,

1427, J. RomxsoN, East Indis-road, London, * Adapting water-closets to
ships, so as to ensure the safety aud more perfect ventilation of the
same.” —Dated 24th June, 1858,

The pipe from each closet {s connected to a main sewer pipe, which
is connected to a powerful exhausting pump worked either by hand,
steam power, or any other suitable means, so as always to maintain a
partial exhaustion of the sewer pipe or pipes, and thereby cleanse the
closets, ventilate the ship, and insure its safety, from the fact of there

being but cne outlet for any number of water-closets.— Not proceeded
with,

1430. R. Pickerixg, Lockerbie, Dumfries, N.B., ¢ Apparatus for communi-

cating lggmh from one part of a railway train to another.”"—Dated 24th
June, .

This inventlon relates to certain mechanical arrangements whereby
the passengers and attendants of a railway train are enabled to commu-
nicate with any part of the train with great facility and certainty. In
these arrangements a flexible tube is carried along beneath the bottom
of all the carriages in the train, this tube being made to terminate in a
whistle at the part where the engine driver stands. This tube is in
separate lengths for each carriage, provision being made for coupling the
ends when the train is made up. The lengths of tube are lvosely held
in staples or hooks. FEach carriage has extended into it a branch tube
from the main line of tubing, with a mouth-piece for blowing into, For
the use of passengers, each branch tube is brought up at one end of the
carringe, and then turned into the carriage, beneath the roof, along
which it passes, being fitted with a sub-branch with a mouth-piece and
tap or valve for each compartment. Either a mouth-piece and a tap or
valve may be fitted at the end of each branch and sub-branch tube s or 4
pair of bellows fitted with a tap or valve moy be used. The office of the
taps is to keep the lines of tubing closed, except at the instant when a
signal is to be given, and at that time the signaller must open the tap of
the mouth-plece which he uses, the rest being all closed. Instead of a
tap a relf-acting valve opening into the tube may be used, so that whilst
the inmate of a carriage can communicate with the tube, no blast can
escape from the tube into the carriage. Wherever there is a branch
tube led out of the main tube, two taps are fitted upon the main tube,
one on ecach side of the part where the branch emerges, so that any
earriage with a branch tube may be set in the train with either end first,
closing the tap which is behind the last branch tube in the train. All
the taps in the main tube are of course kept continually open, except
that one behind the last branch in the train. The main tubes on the
carriages are coupled by serew junctions. A short piece of inflexible
tube is attached to the end of the elastic tube at each end on each
carriage Ly drawing the end of the latter over, or in any other con-
venient way, and the projecting end of this inflexible tube is screwed
exteriorly for a short distance. These screwed ends are fitted with an
enveloping nut or screwed thimble to effect the junctions of the tube
ends at each carringe, this nut being fitted with a pendant weighted lever
to turn it by, and to prevent it from turning by the action of the
carriages. The tube beneath the engine and tender Is made of such
materials as will stand the heat well, and the engine portion is brought
beneath the footboard and up through it to a suitable height for a
whistle. Or this tube may be taken to the outside of the engine frame,
and then brought up the outside of the engine ending near to and in
front of where the driver stands, In this way various signals may be

given by any of the parties in the traln as may be agreed upon,~—.Nof
with,

1434. T. Boorn, Rahere-street, Goswell-street, London,
to carringes.”—Dated 25th June, 1858,

This invention of Improvements in mounting and fitting wheels and
axles to carriages consists, First, in so fitting the axle to its bearings
that the friction consequent on its rotary motion jis subdivided and dis-
tributed onmany bearing surfaces, besides which, those bearing surfaces
are so disposed that the weight of n carriage when traction force is
applied thereto produces a tendency to onward motion. For this pur-
pote the inventor flxes the axle loose In its bearings, these bearings
consisting of a number of rings placed ope within the other. The
smaller ring or bearing rurface with which the axle is in immediate
contact is fitted somewhat closely to the axle. The next ring is some-
what larger than the smaller one, so that it has considerable play within
it; the third ring is similarly adapted to the outer diameter of the second
ring, and so on. The outer ring constitutes a fixed bearing surface
fixed to the carriage frame. The fixed bearing has annular plates
fixed to it, which partially enclose the sides of the several rings and
keep them in position ; two other annular plates are secured Lo the
axle, which enclose the sides of the smaller rings and embrace or
overlap the larger annular plates, thereby keeping the whole of the
bearing rings in position. Suitable stop collars or other parts are affixed
to the axle for securing the several parts in position. The weight of
the earringe resting on its bearings presses all the rings in contact with
each other in a vertical line upward from the axle, and in a position
excentric to each other, When tractive foree is applled to the earriagoe
it throws this line of contact out of the vertical position, and the
welght resting on the several rings in this line of contact, now out of
the upright, gives the carriage a tendeney to onward motion, and at the
same time any rotary motion of the axle is distributed throughout the
number of bearing rings and does not take effect on any one bearing
surface in particular, The improvements in mounting and fitting wheels
to axles consist of a similar arrangement of rings placed one within the
other, the axlo being free to rotate within the smaller ring or bearing
surface, which is of considerable thickness A series of rings surround
this bearing surface, which are all received and enclosed within annular
plates fixed to esch side of the wheels. Between the annular plates of
these rings he disposes annular surfaces of india-rubber as cushions to
recelve any side shocks. A plate of metal is interposed between the
india-rubber and the rings as a friction surface. Other annular plates
are secured to the axle which embrace the annular plates fixed to the
wheel, which is thereby kept in position laterally with regard to the
axle. Sultable collars, cap, and stops, are fitted to the axle to secure the
several parts In proper position. The remarks before made with refe-
rence to the tractive force transmitted through the axle, and taking
effect on the wheel, apply with regard to the tendency to onward motion ;

also to the distribution of the (rieilon on the several rings or bearing

surfaces resulting from the rotary motlon, The same arrangement of
parts is also applicable to pulleys and other parts having motion on axes.
— Nol proceeded wilh.

1437. J. Wrsrwoon, Poplar, Middlesex

, " Plating of ships and floating and
other batteries, to render the same shot proof.”—Dated 25th 858,
The object of this invention Is s s g

to cover the exposed parts of the
hull of wooden and iron ships, and also of batteries, with plates of iron

or steel of sufficient thickness to resist the percussive force of heavy
shot. This the Inventor proposes to do by the use of rebated plates,

““ Wheels and axles

which will enable him to form some lap joints, In covering the exposed
parts of the hull of wooden ships with these plates he uses screw bolts |

for securing them in place; but for iron ships he prefers the use of rivets
By rebating the adjoining plates, and getting a good lap, it will be under-
stood that one row of screw bolts or rivets will suffice, in place of two
as ordinarily used, to make good one joint, and thus an impertant
saving in the cost of plating & vessel will be effected. To prevent the
shot from striking the bolt heads he proposes to sink them in the bolt
holes in the plates, instead of bringing them flush with the face of the
covering plates, Instead of bolting the plates directly to the planking or
plates of the ship, or of the floating or other battery, he proposes to bolt
or secure thereto parallel lines, or nearly so, of angle iron, to receive the
lines of rebated plates, and by means of their flanges form with the
plates overlapping joints, and hold the plates sccurely in position, The
outer heads of these bars of iron he proposes shall not come flush with
the outer face of the plates, but shall form with the adjoining plates a
recess, sufficiently narrow, however, to prevent any shot that may hit the
edges of the adjoining plates striking the retaining sbars. By this
arrangement the lines of bolts employed for retaining the outer covering
plates in position will be protected by those plates, and there being no
bolt holes through the plates the risk of their splitting from the percus-
sive forece of shot will be greatly diminlshed.—Not proceeded with,

1452, J. Luis, Welbeck-streot, Cavendish-square, “ Apparatus permitting

the different parts of machinery working in the water of screw vessels with
wells to be examined and mended."—A communication.—Dated 25th June,
1868,

In screw slips it is necessary (says the patentee) not only to examine
the screw, but to examine and repalr, if required, the parts which are
submerged, without being obliged to put the vessel in dock. On this
condition only the improved system here described presents the desirable
security, the repairs being In all cases practicable and economiecal. It is
to attain this end that the present apparatus, which cannot be described
without reference to the drawings, has been composed.

1473. W. Carstick, Liverpool, ** Wheels for carts or vehicles to run on

common roads.”—Dated 30th June, 1858.

This invention relates to a novel mode of eonstrueting cast or wrought
iron naves, and combining them with wrought iron spokes and wrought
jron rims or treads. The naves are fitted with a bush of cast or
wrought iron, brass, or other metal, which, when placed in the nave is
secured therein by keys or wedges, so as to admit of its being taken out
and replaced by a new one in case of breakage or injury. Instead of
an ordinary linch pin to retain the wheel on the axle, a round head or
cap piece is placed on the end of the axle, and prevented from turning
round thereon by means of a feather or cross bar on the under side of
the cap piece, which is fitted in a groove or transverse slit cut out of the
end of the axle, on which it is secured by means of a stud screw, which
passes through the cop piece, and enters the end of the axle. Some-
times, instead of making the wheel wholly of metal, the inventor
makes the nave of metal in the manner just deseribed, and adapis thereto
wooden spokes and felloes, By means of these improvements he is
enabled to construct wheels of equal or greater strength than those now
used, and occupy considerably less space in width.—Nof proceeded with,

1475. H. G. Prance, Liverpool, * Reefing the sails of navigable vessels,"—

Dated 1st July, 1858,

To apply this invention to (say) top-sails, an horizontal supplementary
bar is fitted across the sail equidistant between the head of the sail and
the close reef.  This supplementary spar is attached to the sail, and s
suspended at the ends on axles by ropes or chains, which reeve through
blocks or chocks on the top-sall yard arms, and are carried to the eentre
of the yard, where they are passed through blocks or chocks for con-
venlence of working. Or these lift ropes may be carried from the
centre of the yard up to the cross trees or top-mast head, and thence
through blocks or chocks to the "“top" or deck. The centre of this
supplementary yard, which revolves, is fitted with a boss to recelve a
“ parbuckle” or * semi-parbuckle,” one end of which is attached to the
supplementary revolving yard, and is passed several times round it, and
from thence to a hole or block at the top-mast head, and down to the
deck, where it is made fast, thereby causing the saill when dropped
down to roll itself up both from above and below, and when twisted to
unrol itself as the sail is elevated. The supplementary revolving yard
is connected to the mast by two hoops, which are connected together
and encompass the yard, on each side of the parbuckle rest, and are
secured to a * parral® or hoop that works on the mast., The sail is
split in the middle from the upper yard to a little below the close-reef,
to admit the centre gear to work through it. The edges of the split of
the sail are roped and held together by means of connecting link
travellers, and which are attached to the hoops which encompass the
yard, and traverse up and down therewith as the sail is holsted or
lowered. It will be readily seen if the supplementary revolving yard be
fitted to the centre of the sail, and attached to a " jack-stay" in place of
the mast, the whole of the sail might be rolled up on the rotating spar.
—Not procecded with,

Crass 4. —AGRICULTURE.

Including Agricultural Engines, Windlasses, Implements, Flour
Mills, &c.

1460. P. P, C. and J. B. Banrar, Paris, ‘ Machinery for digging, reaping,

mowing, certain agricultural operations, and for cutting drains and ex.
cavating."—Dated 30th June, 1858,

This invention comprises, First, the adaptation of a single eylinder
locomotive engine for the purpose of mellowing land and throwing up
earth. Secondly, the adaptation of an intermediate shaftfor com-
municating motion both to the propelling wheels and to the working
tools. Thirdly, the employment of a frame resting by its bearings on
the propelling wheels, and on the intermediate or driving shaft, and
supporting parts for communicating motion to the propelling wheels,
Fourthly, the employment of an arrangement of parts for obtaining
intermittent action, that is to eay, for causing the tools to act twice or
oftener on any particular cover. Fifthly, the combination of the two
preceding arrangements in the same apparatug so as to obtain, at
pleasure, continuous or intermittent action. Sixthly, the placing of the
furnace over the fire earriage wheels, Seventhly, the arrangement of a
feed-water tank under the boiler and between the large wheels.
Elghthly, the employment of a short frame connected to the apparatus
for earrying the tools.  Ninthly, the adaptation on the small frame of
an arrangement of screws and bevel wheels for raising and lowering the
tools from and towards the ground, Tenthly, the combination with
such small frame of mechanical parts for easting over the sides of the
machine the earth mellowed and thrown up by the spades, Eleventhly,
the employment of cranks keyed at right angles, or of other mechanical
srrangements having the same method of action, for ecausing the tools
to perform their work in two strokes, intervals, or nctions.  Twelfth ly,
tho adaptation, arrangement, and method of action of pecullar im ple-
ments, so contrived and acting as to cut into the =oil consecut ively, and
at different intervals, and thereby divide the earth acted on into two or
more layers.  Thirteenthly, various arrangements and combinations for
throwing parts into and out of action or connexion, for communieating
the desired motions or actions, and for the arrangements of the tools or
implements.  Fourteenthly, the adaptation to various machinery and
apparatus, and generally where parts or appliances have to be thrown
into and out of action or connexion, of a peculiar arrangement and
combsnation of parts for such purpose represented jn, and deseribed
in reference to the drawings. Fifteenthly, a general arrangement and
combination of parts of machinery, described with reference to the
drawings, adapted for digging, mellowing, reaping, mowing, and per-
forming various agricultural operations, and for cutting drains and
excavating.  Sixteenthly, in so combining and arranging the parts of
the aforesaid arrangement of machinery that it may be weorked by
draught animal instead of by stenm, by applying animal traction to the

propelling wheels, and thereby actuating the driving shaft, and thence
he working tools,

1486. F. Ricamono, and H, Cuaxprer, Salford, ** Machines for cutting hay,

straw, and other vegotable substances.' —Dated 2ud July, 1858,

This invention ecannot be described without reference to the drawings,
It consists, First, supporting the upper feed rollers of machines for
cutting hay, straw, and other vegetable substances, in adjustable bear-
ings, so that each roller can rise or fall independently of the other;
Secondly, in casting the mouth-plece of machines for cutting hay, straw,
sud other substances, of cast steel; Thirdly, in making the teeth of the

first pair of feed rollers of such machines tapered, and radiating from
the axis; Fourthly, in an improved mode of constructing the knives of
machines for cutting hay, straw, and other vegetable substances ; and,
lastly, in an improved mode of connecting the knives to the fly wheels
or other fixings of such machines,

. T rr, Drummond-street, London, *‘ Dressing, separating, and
“glautfingﬂﬁudn, and apparatus for these purposes,"—Dated 3rd July, 1858,

Carrot seeds, and the seeds of some sorts of weeds, and other seeds,
have beards or tails, or down, or husks, or hulls; grass seed is oflen
mixed with the sceds of weeds having hiorns or tails, and also with
round or other shaped seeds. The patentee causes the grass seed to
descend from a hopper on to a vibrating or reciprocating table or sieve,
with longitudinal bars or spaces, and either horizontal or inclined up-
wards or downwards, and from which it falls on one or more sloping
sleves or gratings with longitudinal bars or spaces. The grass seed
slides down and off the end of the sieve, while the tailed or horned
seeds fall with a spiral motion, or in such a position as to pass through
the longitudinal spaces of the sieve. The first reciprocating sieve also
separates a portion of the seeds and of the small round seeds which
may have been mixed with the grass seeds,. He somctimes projects the
seeds by centrifugal or other force, and allows them to fall upon the
aforzsaid sieve or grating; or in some cases the seeds being projected
to different distances, according to their weight or form, are received in
different boxes or receptacles, provided or not with sieves or screens,
For cleaning or dressing carrot seed and similar seeds so as to remove
the tails, beards, husks, or hulls from them, he employs one or more
eylinders or cones covered with wire card or metallic brushes, or punched
or perforated metal, or other suitable rough surface, which is enclosed in
a eylindrical or other sieve, or wire gauze casing. Or the wire cards or
brushes may be arranged on a dise or plate, which may revolve over or
in proximity to n fixed plate or sieve, or the apparatus may be made in
a spiral form. In either case the carrot seed or other seed is introduced
between the two surfaces, and the tails, or beards, or husks are rubbed
off, and pass through the sieve or wire gauze. The carrot seed may
pass out at the end or sides, or it may pass through with the detached
tails or beards, and be alterwards separated by sifting, winnowing, or
otherwise, The wire gauze casing may fit the wire and surface, or may
approach or touch it at certain points, or may have cavities or recesses
at intervals, and may be adjusted by screws or other means, He some-
times applies a gentle heat for drying the seeds, or facilitating the
operation by means of gas burners or other heating apparatus,. The
last portion of the tails or down may be removed by means of sieves
with rubbers, which rub them through the sieve, while the seed passes
off at the end or side. This rubbing apparatus may also be used in
combination with a winnowing machine, or with the machines before
mentioned,

rm——

Crass 6,—BUILDING.

House Fittings, Warming, Ventilating, §e.

1403, G. R. Scmiven, Philadelphia, U. 8,, “ Apparatus for ventilating and

for circulating, moving, or otherwise acting upon air or other fl M
Dated 21st June, 1858,

This invention consists in the combination of a cylindrical drum of
uniform diameter revolving on journals, which may by preference be
horizontal, one of which is tubular from the end of the drum, with a
spiral pipe or passage wound or coiled around or within the said drum,
open at one end, 8o as to freely admit air and water or other fluids in
contact with one outer surface of the drum with a free and unobstructed
passage through such coil into the said tubular journal, into which the
other end of one pipe or coiled passage enters water and air-tight
through the said tubular journal into a vertical or other stationary pipe
attached water and air-tight to it, by the usual method of packing, and
in which it turns out of one side pipe at its opposite end. A reservoir
enclosing the eylindrical drum, and in which it revolves, partally
immersed in water or other fluid, provided with air and water feed pipes
and a float valve to regulate the quantity of water therein. A reservoir
of water, and air-tight, into which the coiled pipe communicates
through the tubular journal and the air and water discharge pipe—when
necessary the discharge water pipe conducting back to the reservoir—
and an air discharge pipe for the escape of air. Lastly, a contrivance
to reccive the water or other fluids at its maximum point of elevation in
the vertical pipe, and transfer it back to the eylindrical drum, there to,
act to one extent of its gravity as a motor, or driving power, any

deficiency thereof being supplied by any known motive power, or by
hand labour when it is so desired. —Not proceeded with.

1418. J. RouertsoN, Glasgow, ‘‘ Apparatus for regulating the flow or
passage of fluids.” —A communication.—Dated 22nd June, 1868,

As applied to the purpose of regulating the supply of cleansing water
to water-closets, this invention consists under one modification of a
short eylindrical chamber of pretty large diameter, having a top and
bottom cover screwed on, The bottom cover or end forms the actua
shallow shell or chamber through which the supply of water from the
main is brought to the apparatus. This portion is cast in one plece on
the main or supply pipe, being disposed horizontally, that is to say, with
its plane parallel to the axial line of the main pipe which runs along it
beneath.  In the centre of this end disc or shell there is an aperture
communicating with the inlet section of the main pipe, whilst there is a
second aperture slightly excentrically disposed, and communicating with
the opposite or outflow section of the main pipe leading to the closet
pan, the two apertures being of course completely separated by a
sectional portion of metal cast in for the purpose. Upon this perforated
disc shell face there is fitted a circular disc of caoutchouc or other
flexible material, arranged to bear upon an external annular face al
round the shell.  This flexible disc has screwed upon each face a
button or small disc piece of metal, the under one of these small discs
having fitted to it a soft or flexible fuce-piece of leather or other
material to form a valvular fit upon an elevated annular working face
round the central hole in the shell. The central or barrel portion of
the operating chamber has attached to it a lateral water pipe of narrow
bore, and fitted with a stop cock for setting the flow. The top cover or
end disc of the chamber has passed through its centre a vertical
spindle fitted with a belical spring to keep it up. The lower end of
this spindle which is passed through the cover has upon ita holding or
collar button, to carry a second large flexible disc of caoutchoue, which,
like the one already described, is of the same diameter ag the eylindor's
bore. The upper cover is dished on its inner face for the elastic dise
to settle into, and leave more space beneath., The action of this
apparatus is thus :—When the closet is about to be used, the pressure
upon the seat causes the main upper spindle to be depressed, and this
spindle then forces down the upper flexible disc so as to contract the
space for water in the eylinder beneath it, and thus force the con-
tained water back through the lateral stop cock into the main, the
water way through the stop cock being purposely adjusted to pass the
water slowly through., Then, on the relcase of the operating spindle
from pressure, the water in the main pipe beneath meeting little or no
pressure from above the dise to interfere with its upward foree, lifts
the bottom flexible disc, and flows through from the inlet section of
the main by the apertures nlready described into the outlet section,
thus reaching the pan of the closet. This flow continues until the
upper internal pressure between the two flexible dises in the cylinder is
made up by inward flow of water again through the lateral stop eock,
when the lower flexible dise will resume its seat, and cut off the supply

of water to the basin or pan. The apparstus is then again it for use,
— Nol proceeded with,

1404, J. Biuuixoe, Abingdon-street, W
stoves,"—Dated 3rd July, 1858,
This Invention consists in conducting a supply of air from the exterior
of the room to the fire by means of a passage in the wall or floor, or
other convenient place. The patentee causes this passage to communi-
cate with an aperture or apertures in one side of the fire-place or stove,
and conducts a pipe or passage over or round the fire-place to another
aperture on the other side of the fire-place. These apertures supply the
air to the fire and to the room, They are provided with valves or
regulators, and may be adjusted to direct the air in such & manner as to
counteract accidental draughts in the room. By regulating the valves

estminster, London, “ Fire-places or

sultably the tomperature of the room may be raised or lowered at
pleasure,

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and
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1602, J. G. JexyiNas, Holland-st Blackfriars, Surrey, ‘“ Air bricks.”"—
Dated 8rd July, 1858, s ; 4
In manufacturing air bricks, in place of using cast iron as heretofore,
elay or brick earth is here employed, and the bricks are formed by ex-
pressing the clay when in a plastic state through moulding orifices or
dies. Numerous air passages are made through each brick horizontally,
and such passages may be arranged according to an ornamental device,
or simply in parallel directions; or large openings may be formed in
each brick, which may afterwards be filled in with an ornamental device
In clay or metal, These air bricks are made to correspond in dimensions
with the bricks used in constructing the other parts of a building. The
air bricks, however, when desired may be made of various lengths, and
of a thickness corresponding with one or more courses of brick. In the
making of bricks to bond walls which are built hollow, the bricks are
made by expressing clay or brickwork through moulding dies or orifices.
Each brick is made with vertical passages through it, and each brick is
formed of a length corresponding with the thickness of the intended
hollow wall in which it is to be used, except where the wall is to consist
of three parts, then each brick is made of a length equal to the thick-
ness of two parts of the wall and the space between them. The sides
of each brick are made with projections and grooves, and the bedding
faces of the brick have hollows sunk, so as to prevent any moisture from
flowing from the externul to the internal wall ; the edges of each end of
the brick are jagged so as to hold, when laid, the external and internal
walls more firmly together,
1504. J G, Jesxives, Holland-street, Blackfriars, and J. LovEGrove,

Victoria-park-road, *‘ Water-closets, and apparatus used in ventilating
house drains or sewers.,"—Dated 3rd July, 1838

In constructing stone or earthenware basins for water-closets accord-
ing to this invention, the basin is formed with a conical outlet in the
side or bottom, in which is fitted a hollow plug of metal or other
material, which is made by a flexible ring. This hollow plug is made of
such a length as to retain the water in the basin to a proper level, and
any addition of water flows off through the hollow plug, it forming an
overflow pipe as well as a plug. The plug is fitted with an ordinary
closet handle, and when lifted liberates the contents of the pan into the
ordinary syphon trap. At other times the plug is to remain in position
during any determined time, the object being to save water from sinks
waste plpes, or other sources where the supply of water may be limited,
In order to ventilate house Grains and sewers the patentees combine an
alr valve with the ordinary syphon trap and outlet valve, the valve
being metal-faced, The agent or motive power of ventilating is the
variation in the temperature of the atmosphere, and the water discharged
into and flowing through the drains or sewers,

CraAss 6.—FIRE-ARMS.

Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War
or jor Defences, Gun Carriages, §c.

1497. Taomas ResTELL, New Kent-road, London, * Fire-arms."— Dated
8rd July, 1858,

This invention consists in improvements in breech parts of breech-
charging arms ; First, in applying moving parts in conjunction with a
small box screwed in at the rear end of the barrel, just behind what is
called in the gun track the * percussioning" and without such per-
cussioning being of necessity altered. This box forms part of a patent
granted to the patentee the 14th October, 18567. In the first arrange-
ment of these breech parts the patentee uses a wedge or bolt, and affixes
a lever or arm at the top edge thereof, instead of at the side, as shown
and described in the specification of the said patent. Upon this wedge
belng lifted out from where it blocks in the box, it can be pulled back-
wards, and the breech of the gun will then be open for the purpose of
inserting the cartridge. When these parts are again pushed home, the
cartridge is forced forward in the barrel, and upon bringing the lever or
arm down to a line with the stock the whole becomes secure: or he
simply uses a flat disc of steel with a eylindrical nose to enter the barrel ;
this disc has a spring fixed to its upper edge, which is entirely covered
by a long strap, so that no recess is seen in the head or breech part of
the guu, which is fixed to the above disc, and the spring has its end
playing in a hole or recess formed in the under part of the strap, which
causes it to lie flat in the stock, and remain in the curved part at the
commencement of the upper end of the stock butt., In this disc there is
a hole through which the lock (as will hereafter be detailed) shoots a
bolt, and holds the parts just described firmly to the box before men-
tioned when the gun is fired ; but this hole being only opposite the bolt
of the lock when the breech is closed, the arm can by no possibility be
discharged until the breech is safely home. The patentee sometimes
uses a dize of steel, and the strap shorter, with a eurved head affixed, to
be partially withdrawn with the thumb when this can be lifted up.
Upon the top of this strap, at its head, is fixed a joint, having a wire or
tube attached, which slides into a hole at the rear end of the barrel upon
its upper side. The improvements in locks, constructed expressly for
breech-charging arms, and used in the before described modifications,
consist in making the centre parts of the hammers partly cylindrical,
in which an inclined groove or part of a screw is formed ; a bolt, with its
side cut away to fit in this incline, is fixed in the lock, and is placed
simultaneously to the lock plate with the hammer upon half cocking or
full cocking the gun; this bolt is drawn by the action of the incline in
the bammer horizontally out of the breech parts of the gun, enabling
them to be moved for the purpose of charging. The improvements in
the nipples of guns consist in drilling a hole in them directly in the
side of any part of the screwed portions of them which is under the
flange, and which beds in the hole having the female thread; he is thus
snabled to drill a hole (without destroying the number of threads in the
screw, or weakening the hold of the nipple) much higher up the per-
cussioning than usual, and to make the communication direct upon the
middle of the cartridge. In this method of converting the present
military arms into breech-charging arms under the patent before re-
ferred to, the patentee finds this of great advantage, as it enables him
to pierce the present Woolwich cartridge paper bag (however thick it
may be) with the flash of the cap, and without causing the hammer to
Jut over the barrel. He also stops up the hole in the lower part of the
nipple, as far as the hole drilled in its side, thus making a continuous
direct communication to the cartridge, Of course in making
new guns this will not be necessary, as the vertical hole of the
nipple will be drilled one half way down and just deep enough
to be under the lower edge of the cap flange. By way of addition to
the breech-charging apparatus, as degceribed in the specification of the
patent 14th October, 1857, he adds on the opposite side of the hammer
u spring fastening, which enables him to remove or replace the breech
piece marked H in the drawings annexed to the specification of such
patent, without removing any other part, or using a tool of any kind.
He also uses such spring fastening in the modifications hereinbefore
described. He also uges a pin or screw at the fore end of the trigger
guard, which enables him to dispense with the breech pin or screw as at
present used for trigger plate and breech, and also the prong and small
pin now attached to the guard under the lock ; this improvement does
away with the connexion between the lock and guard, and admits of
either being removed without interfering with the other of them, In the
improvements in breech chiargers having reference to the conversion of
the present sporting birding guns—and which are now about to be
described—this nipple arrangement is of great service. As heretofore,
the caps not being used so strong for these arms as for military purposes,
an ordinary cartridge could not be penetrated, but by using a small
stud inside what is called the break-off, the end of the cartridge is pierced,
and with that, in combination with the above nipple, explosion is secured.
The construction of the improved birding gun (which plan is particularly
adapted for converting the present ramrod gun into a breech charger)
consists simply in using the like screwed or grooved axle as deseribed in
the specification of the patent before relerred to; but in this case it is
affixed to the single or double barrels just at the fore end of the
stock, and not running through the bore of the barrel as
described in the specitication of the said previous patent, but
passes into a hole made in a long bar of steel let into the
stock at the part mow occupied by the ramrod, this steel bar being
affixed to the break-off at the head of the gun, and the lock serew run-
ning through a hook formed out of it. The lever which moves the grooved
axle has a hole in it into which springs a stud; the front of this hole is
deeply chamfered so that the finger can press in the stud, and the finger

being already in the hole at the time the stud is pressed in, the lever
can be immediately moved so as to bring the axle out of the hole in the
bar of steel. As described in the former patent, a pin or stud to cause
this works in the inclined groove or helical slot, For this gun the
patentee simply uses a cartridge of small shot in a case, and the paper
containing the powder is affixed to its back with a thread, or may be
jointed ag in the specification of the former patent. The cartridge for
this as well as for the breech-charging rifle will be presently described.
The patentee sometimes uses the last mentioned arrangement for breech-
charging rifles, but the axle in this case has a flat filed upon its side, upon
which the hammer of the rifle rests, and upon motion being given to
the lever the round part of the axle keeps the hammer off the nipple
until the breech is properly closed. The lever of this rifle, although
the same as regards the prineciple in the working part of the axle as the
one already described in the specification of the previous patent, is in
this case ongthe right hand side of the gun, instead of the left, and to
make room for the axle the block or stud into which the main spring
acts is placed further up towards the narrow end of the lock plate, and
the lock plate is then cut away to allow the breech part which receives
the axle to be placed just in froot of the hammer centre, so that it
may rest upon the fat formed on the axle of the lever as before de-
seribed. For breech-charging eannon the patentee screws a very thick
head of wrought iron or other metal in a spherical form or otherwise in
the rear of the gun, through which head he passes an axle with ah
inclined groove in it, and affixes a lever of suitable strength to the
axle, using a similar spring stud at the end of the lever, as is
described for sporting birding guns; or he makes the lever simply snap
over the round of the barrel. In order to ensure the firing of breech
charging cannons from the explosion of a percussion cap, he screws
into the touch hole a nipple provided with an arm or lever to screw it in
and out, and causes the nipple to terminate at bottom in a tube which
enters into the cartridge, The improvements in cartridges for breech
charges (whether large or small arms), and without which they would

practically be of little use, consist in forming the back of the cartridge
with a deep recess made grease proof' with gum arabie, shellae, cement,

or other material suitable for the purposge, and on charging the same

with grease, tallow, or other lubricating material, so that when tallow

or lubrication of any kind is placed in such recess it will not heat and

penetrate to the powder, and at the same time, however soft the tallow

or other lubricating material may become in hot climates, in no case
will it come in contact with the fingers when the cartridge is being
handled for loading, the recess being only partially filled. By this
arrangement the patentee is enabled to use a much softer lubrication
than usual, which will act equally well in eold as in hot weather, and will

not clog the barrel or breech parts. He is also enabled to pack cartridges
together without chance from inerease of temperature of the lubricating
material passing from one cartridge to another. The back of the paper
or other material used for enclosing the powder and balls at the

recessed parts is formed of a uniform thickness with its sides, and thus

he makes a rifle or gun cartridge at its rear, and without the usual

process of tying, and obtains a much neater finish at the edges of the

recess, Above all, in importance, and which is the most particular

object and use of the recess at the rear end of the cartridge

or powder part, is, that the lubrication placed therein shall at

each explosion be forced into the breech parts of the weapon.

From the want of some plan for supplying such lubrication

continuously, breech-charging arms, as heretofore used, after firing a

few rounds have become fixed, and the arm rendered useless until the

breach has been removed and cleaned. Another advantage resulting

from this plan is, that should the weapons be left uncleansed or exposed

to wet after use, they are effectually prevented rusting until the oppor-

tunity occurs of removing the dirt and moisture, Sometimes for

ordnance (as the flash of these is so much more powerful), the patentee

prefers filling the recess with bees'-wax, or employs a disc of considerable

thickness of bees'-wax mixed with tow or other suitable material. The

above method of recessing and lubricating are used either at the rear

end of the ordinary cartridges or to the particular jointed cartridges de-

scribed in the specification of the previous patent, before referred to.

Another improvement in the construction of cartridges consists, when

making them, in gumming or cementing the outside of the paper or

other material inclosing the bullet at the front thereof (instead of fixing

such bullet to the paper itself, as it has heretofore been the custom).

Upon twisting the above paper or other material over the point of the

bullet the folds beeome fixed together by the gum or cement, so that the

bullet is firmly secured in, and yet does not adhere to any part of the

paper or other material. The advantage of this is that when the bullets

are fired they fit the barrel very tightly, and yet immediately after they

issue from its nose separate from the paper, and their flight and accuracy

of shooting are not impeded.,

Crass 7.—FURNITURE AND CLOTHING.

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru-
ments, Lamps, Manufactured Articles of Dress, §ec.
lafg&& W. €. WiLkixs, Long-acre, London, * Lamps."—Dated 21st June,
In those deseriptions of safety lamps in which the flame of the lamp
Is surrounded by glass, considerable difficulty is experienced in bringing
a sufficient supply of air to the flame. To obriate this difficulty the
patentee constructs a series of tubular passages through the oil vessel,
which communicate at their lower end with the external air, and at
their upper ends they terminate near the wick, so that the alr which
passes into the lamp through these passages comes at once in contact
with the flame. This arrangement is also applicable to other lamps.
In safety lamps, to avoid danger of explosion, the ends of the passages
are covered with wire gauze; or, in place of this arrangement, the oil
vessel of the lamp may be surrounded by an external ease, round the
bottom of which a series of holes are formed for the admission of air,
Immediately above these openings the case is provided with a false
bottom of wire gauze, and alter passing through this the air passes vp all
rouud the oil vessel, and enters the body of the lamp,

1401, A. V. Newroxn, Chancery-lane, London, **Spoons and forks,”—A com-
munication,—Dated 21st June, 18568,

This invention relates to the application of malleable cast iron for
the manufacture of spoons and forks, in place of the copper or brass at
present used in the production of these articles in electro-plated ware,
The malleable iron is rolled in the same way as in the manufacture of
the like articles in copper, but under the influence of a double de-
carburation to which the cast iron is subjected. By this means an
economy is effected in the cost of the articles, the copper being replaced
by an innocuous white metal, which presents also the advantage of
increased strength.— Nol proceeded with,

1400. J. A. Raixe, Wells-street, Gray'-inn-road, London, * Collapsible
framework for bﬂ[ntemlﬁ, sofas, and other like articles of furniture, =
Dated 220d June, 1858,

This invention consists in the application of a system of cross levers
similar to lazy tengs, in such manner that by a single set or system of
cross levers on each side of the bedstead or other frame it can be
distended or collapsed, and fixed either at full length or in a collapsed
state at any intermediate length required,

Crass 8.—CHEMICAL.

Including Special Chemical and Phamaceutical Preparations, Fuel
and Lighting Materials, Preparation and Preservation of Food,
Brewing, Tanning, Bleaching, ﬂ?ﬂfﬂﬂ, Calico-Printing, Smelting,
Glass, Pottery, Cements, Pant, Paper, Manures, §c.

1404. H. Deacox, Widnes Dock, near Warrington, Warwickshire, * Purify-
ing alkaline lees.” - Dated 2ist June, 1558,

This invention relates to certain improved processes for purifying the
liquors or alkaline lees containing alkaline sulphides obtained in the manu-
facture of alkalies, such as soda and potash or carbonates thercof, The said
processes consist, Firstly, in adding hydrated protoxide of iron, or hy-
drated peroxide, or hydrated magnetic oxide of iron, to such lees at any
convenient temperature not exceeding 130 degrees of Fahrenheit's ther-
mometer. BSecondly, in separating at any lower temperature than 130
degrees Fabrenbeit the precipitate produced in and from such lees, by
the reaction at a higher temperature of any salt of iron, except its sul-

phides, or of any oxide of iron when added thereto ; and when the term
“salt,” or * metallic salt," is used herein the patentee means such com-
pounds of iron, manganese, and zinc, not belng sulphides, as are well
known to chemists as salts of iron, manganese, and zine, as chlorides,
sulphates, &c. &e. ; and of such salts he prefers the basic sesqui-chloride
of iron. Thirdly, in adding any salt of iron, or oxide of iron, to such
lees in a state of concentration at or near their boiling points, and in
subsequently diluting them and separating the precipitate. Fourthly, in
exposing the said lees after any salt or oxide of iron, manganese, or gine
has been applied thereto to the action of atmospheric air and agitation,
Fifthly, in the prolonged application of temperatures below 130 degrees
Fahrenheit to such lees when containing any ferro or ferri cyanides,
Sixthly, in the admixture of caustic lime or magnesia to the precipitate
produced by any hereinbefore mentioned metallic salt or oxide reacting
on such lees, for the purpose of retarding the oxidation of the precipitate
during the separation of the alkaline lees therefrom. Seventhly, in
roasting such precipitate, when not mixed with lime or magnesia, with
an alkaline chloride, so as to produce a corresponding alkaline sulphate,
with the view of utilising such precipitate,

1466. Hiany Nicnouas NisseN, Mark-lane, London, * Preparing paper for

receiving staing, &e."—Dated 20th June, 1858,
This invention applies to that description of paper now ordinarily

used in a damp state for taking press copies of letters and other written
instruments, It consists in preparing the paper by coating or im-
pregnating it with a solution or other preparation of catechunic acid
and iodine, whereby the paper, upon being damped with clear water in
the ordinary manner of damping copying paper, will receive a stain
from writings written with ordinary writing ink.—Not proceeded with.

1432. J. Berrs, Strand, ** Obtaining surfaces on which to print maps and
other designs.”— Dated 25th June, 1868,
The inventor proposes to take a woven or textile fabric or other

suitable foundation material, and applies thereon a coating of pigment
combined with boiled linseed oil, diluting the ofl in case of need with
either alcoholie or resinous spirit, as may be preferred. This coating
is laid on to the foundation with a brush, and afterwards scraped and
rubbed down, or the latter only, and the process repeated until he
obtains a smooth, even, and absorbing surface. The occasional assistance
of caloric is obtained, if from the state of the atmosphere or other
cause he requires it.  On the surface so prepared he prints the map or
design, finishing the work by sizing and varnishing. The pigments used
for white surfaces are carefully prepared zinc, lead, or other whites;
but he prefers the former. He adds pigments of various sorts and
colours when he requires various tints, and sometimes to improve the
body of the composition or coating above described.— Not proceeded with,
15056. E. HarrreLy, Kearsley, * Recovering oxides of manganese from pro-
ducts arising out of the manufacture of chlorine, and in raising com-
mercial manganese to higher oxides."—Dated 3rd July, 1858,

The liquor from the vessels in which chlorine gas is generated is allowed
to flow upon lime-sione, or carbonate of lime, or carbonate of baryta,
until the free acid contained in it is neutralised, or nearly so. Itisthen
boiled with finely divided limestone or chalk, or carbonate of baryta
(the carbonate of lime arising from the manufzeture of caustic soda is
applicable), and the peroxide of iron held in suspension is separated, either
by filtration or subsidence, from the solution from which the manganese
is precipitated by free lime. It will be found that bolling greatly
accelerates the filtration or the subsidence. When all the manganese
bhas been precipitated, a further quantity of free lime is added, the pro-
portion of which can be ascertained by noticing the quantity required to
precipitate the manganese, and then adding as much more. Or in
equivalents for every equivalent of manganese there should be two of
caustic lime. The precipitate is then boiled and thrown on to a filter,
from which the chloride of ecalcium is permitted to drain, 1Itis washed
by water being poured over it, and then transferred to an iron pan to be
dried. From this it is removed to a closed or muffle oven, maintained at
a low red heat; but even a white heat is found not to be injurious. The
contents of the oven are then lixivated with weak hydrochloric acid, or
by the refuse liquor from the apparatus for gencrating the chlorine gas,
by which treatment the lime is removed in solution, and the manganese
in a high state of oxidation remains. In raising manganese of com-
merce Lo higher oxides the manner above described is follswed.

1507. Ricnarp Arcmigand BrooMan, Fleet-street, Londen, ** Cast steel.”—

A communication.—Dated 6th July, 1858,
The objeot of this invention is to produce cast steel from iron of any

description in one operation, and the invention consists in cementing

in a suitable crucible or furnace fragments of iron or steel of any

description by means of a mixture composed of oxide of iron or of
manganese, carbon (either plain or bydrogenised, such as resin or soot)
and potash, soda, lime, alumina or other alkaline or ecarthy material in

the state of an oxide or of a salt. In order to produce the required
reactions between these substances it is necessary to mix them intimately
by means of water or some other suitable liguid or solvent, and to spread
them as uniformly as possible among the fragments of iron or steel. Or,

instead of uniformly spreading the mixture in this manner, the sub-
stances may be placed in layers in the crucible or furnace. The carbon
impregnated with the oxides and the salts is not affected by the air, but

combines intimnately with the iron or steel. The combination is favoured
by the nascent state of the carbon, and by the electric action set up by
the oxides and salts. Instead of employing alkaline or earthy mate-
rials in the state of oxides or saltsthey may be employed for the purposes
of this invention in a state of chloride; but then it is necessary to
employ bydrogenised and not pure carbon, or an increased quantity of
oxide of iron or of manganese to disengage the chlorine. The remainder
of the process Is conducted as belfore., The quantities of the various
materials used in carrjing this invention into effect depend upon the
nature of the metals operated upon, and of the product desired. But,
as an example, it may be stated that to convert iron or steel of inferior
quality into good cast stecl, about 3 per cent. of alkaline material, and
from 2§ to 3 per cent. of carbon or carbonaceous matter, such as resin
or soot,

Crass 9.—ELECTRICITY.

Including Electric, Magnetic, and Electro-Magnetic Apparatus,
Electrical Appuratus, Galvanic Batteries, &c.
1483, C. F. Vasseror, Essex-street, Strand, London, ** Electro-magnetic
machines."—A communication.—Dated 2nd July, 1858,

This invention consists in using a cord made either of hemp, cotton,
wool, flax, horse-hair, cloth, cane, or any other material capable of being-
twisted, plaited, or rolled, and offering at the same time resistance and
suppleness, and in surrounding the said cord with a wire of copper
or any other conducting metal,.—Not proceeded with.

1491, J. L. CrArg, Haverstock-hill, Middlesex, ** Electric telegraph cables
or ropes.” — Dated 2nd July, 1855,

In order to distinguish one wire from another when coated with gutta-
percha, or a compound containing gutta-percha, or with other plastie
insulating matter, a projecting rib or ribs, or it may be groove or grooves,
are formed longitudinally on or in the coating. By these means, when
such coated wires are made up into telegraph eable or ropes, the wires
have each their distinguishing marks.

Crass 10.—MISCELLANEOUS.
Including all Patents not found under the preceding heads.
1282. E. Vicers, Paddington, London, *‘ Manufacture of bricks and other
articles moulded or formed from clays,”"—Dated 7th June, 1858,

This invention consists in applylng a material obtained from a refuse
article resulting from the employment of the torbane mineral and such
like material in the manufacture of earburetted hydrogen gas. When
the torbane mineral has parted with all, or nearly all, the volatile or
volatilisable property possessed by it, or therein contained, whilst under
the action of heat in a retort for the purpose of distilling gas therefrom,
it is withdrawn from the retort, and this refuse is thrown on the waste
heap. Now it has been found that this refuse, which is of a black colour,
contains generally sufficient carbonaceous matter to enable it to be burnt
in heaps in the open air without fuel, after having been ignited, and
when it has been subjected to perfeet calcination the result is white
masses or nodules of a light friable material, which has been chemically
determined as *“anhydrous silicate of alumina,” and the patentee has
found that by reducing this material, to asuitably fine powdered condition,
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and then intimately mixing it with various kinds or descriptions of clays,
he thereby improves the quality of the clay with which it is mixed, and
also enables clays which could not herctofore be employed for producing
numerons articles economiecally or perfectly to be easily Trruught.
perfectly moulded, and capable of being successfully burnt or kilned.

1288, J. C. Quixck, Crosby-hall-chambers, Bishopsgate, London, * Stop-
pers for botiles and jars "' - Dated 8th June, 1858,

This improved stopper is formed in the interior with a groove or
cavity fitting over the top of the bottle or jar, with a plug or su_lid
portion fitting into the mouth of the same. A washer of leather, india-
rubber, or other elastic or compressible material, is inserted In the
groove or cavity, and fills up the space between the substance of the
stopper and the top of the bottle or jar. The exterior of the stopper is
also grooved to receive a wire, string, or other means of attachment, to
the neck of the bottle or jar, which has a projecting ring formed on it
for the purpose of facilitating the tying or fastening of the wire or
string.

280, R. A. Broomax, Fleet-street, London, * Pipes and tubes.”"—A com.
munication."—Dated 8th June, 1858,

This invention consists in manufacturing copper tubes and pipes
without joint or weld, and either straight or curved, by depmiiiinl
copper in a galvanic battery over and upon a core of lead or other fusible
metal or material capable of being fused or melted by heat, or otherwlse
reduced or removed. The core may be solid or hollow, and, when
hollow, may be allowed to remain in the copper tube or may be removed
by melting or otherwise.—Not proceeded with.

1205 A, Riea, sen., and A. R1ee, jun., Chester, * Improvements in appa-
ratus for tipping or upsetting coals, minerals, or other substances, and in

brake machinery."”— Dated Sth June, 1858,
The improved apparatus consists of & table or framing mounted on

axles, on which framing or table the receptacle or wagon containing the
material to be upset is held firmly. On the axle there is a brake wheel
surrounded by a band which is connected to a lever which moves hutw%en
fixed guides, on which guides there are ratchet teeth, into which a click
on the lever takes, so that the brake can be left in any position on the
brake wheel. There are also teeth into which a click enters, so that,
after the coals or other substances have been upset, the moveable parts
are prevented from returning until the click is released. The receptacle
or wagon containing the material to be upset is placed on the framing or
table in such position that the centre of gravity is beyond the axles, so
that, when the brake is released, the framing and wagon tilt over, and
the speed at which they are allowed to tiit is regulated by means of the
brake. The framing or table is so weighted that, when all the coal or
other substance has been upset, and the click released from the teeth
on the brake wheel, the framing table resumes its first position. To the
front of the table or framing is fixed a scoop or screen with or withont
gides, which receives and guides the coal or other substance as it slides
or falls to the spot required; or a gcoop or screen may be fixed in front
of each receptacle or wagon, Brake apparatus constructed as above
described is also applicable to other machinery.

1268. D. MoseLey, Manchester, “* Machinery used in the manufacture of
vulcanised indin-rubber thread.”— Dated 4th June, ' 858,

In manufacturing vuleanised india-rubber thread it is customary to lap
a sheet of vulcanised india-rubber round a roller, the sheet of vul-
canised india-rubber passing through a trough containing a solution of
ghellae, which causes the whole to adhere together while being cut. In
the usual mode of operation the sheet of vuleanised india-rubber passes
under a rod or voller placed in the trough, and the surplus shellae is re-
moved by an instrument called a * doctor.” This invention consists in
dispensing with this instrument called a * doctor,” and in causing the
large roller on which the vuleanised india-rubber is lapped to besr on
the roller in the trough containing the solution of shellac, and around
which the sheet of india-rubber passes before it is lapped on the large
roller. When the sheet of vulcanised india-rubber is being wound on
the large roller the surplus quantity of shellac or other cement is
squeezed out by the pressure between the lap and the roller in the
trough.

1308. C. F. Vasseror, Essex-street, Strand, London, “ Apparatus for
measuring and registering the flow of liquids."—A communication.—
Dated Oth June, 1858,

This invention consists of two cylinders placed side by side, and two
balance beams connected together and placed one above and the other
underneath the cylinders. A pipe open at both ends ascends to a certain
beight in the centre of the cylinders, The liquid is admitted in both
cylinders alternately, and when it has filled one of them up to the
mouth of the pipe it overflows through it, and falls into a cup placed
immediately underneath the lower orifice of the pipe. The cup rests on
the lower balance beam. The weight of the liquid it receives overcomes
a counterpoise placed above the opposite cylinder, and forces down the
balance beams. This movement raises the rod of a valve placed at the
bottom of the cylinder, and the liquid which it contained, as well as that
in the cup, is then discharged. One end of the axle of the upper
balance-beam is furnished with a erank, the rod of which communicates
the movement to the wheel work placed outside the apparatus, which is
combined to actuate the hards of two indices indicating the number of
beam sirokes; and as the quantity of water necessary to overcome the
counterpoises represents a certain measure, the indices will consequently
show the number of pints or quarts which have passed through the
apparatus.— Nof proceeded with,

1304. J. EASTERBROOK, Sheflicld, Yorkshire, '* Ratchet braces.”— Dated 9th
June, 1858.

This invention consists in letting into the bow in which the ratchet
lever is made to terminate a toothed spherical-sided wheel, which is
acted upon by a spring or other pawl let into the lever. The toothed
spherical-sided wheel is retained in the bow by a collar secured by screws.
The brace thus formed, while it possesses all the advantages of an
ordinary ratchet brace, has this superiority, that it can be used in
positions where a brace with a straight sided ratchet wheel would be
wholly inapplicable.

1308. T. Ropinsox and H. OcveN, Manchester, Lancashire, ** Safety lamps
and apparatus connected therewith,"—Dated 9th June, 1858,

The object of the first part of this invention is to attach the gauze
to the lamp in such a manner that it cannot be removed by any apparatus
which the miner usually bas at his disposal ; and to effect this end in a
simple manner the patentee claims, Firstly, the use of two or more
fastenings, which must be held back simultaneously to allow the gauze to
be removed. Secondly, the use of keys acting by screw threads for un-
locking safety lamps, whether one or more fastenings be employed.
Thirdly, an apparatus for unlocking, described, whereby two or more keys
are made to sct simultaneously, Fourthly, the use of enamelled metal
reflectors for safety lamps.

1809, J. Ropenys, Upnor, Kent, " Reflector or cover for gas burners.”—
Dated 9th June, 1808,

The chiel object of this invention is to prevent the accumulsation of
heat in apartments arising from the combustion of gas. For this
purpose the inventoi proposes to apply to the metallic reflectors used in
conneXion with gas burners, or to the covers used for intercepting the
smoke of the gas flame, a water chamber, which, being in close
proximity to the flame, will take up a great portion of the heat generated,
and by trapsmitting it to the water contained in the chamber give off an
aqueous vapour that will effectually keep down the temperature of the
apartment. Standing up over tlhe central hole in the reflector is a tube
with a closed end, and surrounding this tube is one of larger diameter
and somewhat greater lemgth, These tubes are securely brazed to the
upper side of the metallic dise reflector, and form an annular water
chamber, over the inner periphery of which the heated gases (rom the
flame play, thereby causing a slow evaporation of water contained in the
chamber. In cases where a reflector is not required, the suspended
cover for collecting the smoke may be made with an annular water

chamber, and the required result will be in like manner attained.—Nof
proceeded with,

1514, J. Luts, Welbeck-street, London, * Alembic wine examiner. "—A
communication,—Dated 10th June, 1838,
This invention cannot be described without reference to the drawings.
— Not proceeded with,
1318, T. CuaTwIN and C. Tavior,
stocks.”"—Dated 10th June, 1858,
The improved screw stocks contain three dies situated in the stock
nearly in the directions of radii to the axis of the rod or bar on which

Birmingham, Warwickshire, *““Screw

a screw is to be cut by the said dies. One of the dies is ordinarily
stationary, and the other two are made moveable, being capable of a
sliding motion g0 as to approach to and recede from the stationary die,
This motion is necessary during the cutting of the screw, and also for the
making of screws of different diameters having the same pitch of thread.
The patentees claim causing the moveable dies of a screw stock to ad-
vance either by the advance of a screw box upon the screwed handle of
the stock, or the advance of a serew in the body of the stock. Secondly,
causing the several dies of a screw stock to advance simultaneously by
the use of a ring encircling the dies, the inclined inner face of the said
ring urging the dies forward, when the said ring is made to advance by
a screwing motion into the body of the stock.

1320. W. Davis, Birmingham, Warwickshire, ** Tangs of awls, awl blades,
and the stocks or pads for holding the same."—Dated 10th June, 1858.

The object of this invention is to simplify the form of that portion of
awls called the tang, by which they are united to the handle. At the
same time that the patentee effects this, the awl when finished will be
found much stronger at this part than when made in the customary way,
and the tangs being of a uniform size the awls may be readily removed
or applied to their respective pads or handles, as this part is intended to
be formed of a uniform size, according to the character of awl in-
tended to be made. Secondly, in the manner of giving form to such
kind of awl blades ; and, Thirdly, in the stocks or pads for holding such
awls, which stocks or pads are secured to bandles turned and finished in
the usual way, and the means thus described are also applicable for
applying other such like implements to the handle or pad by which they
are intended to be used, such as surgical instruments, corkscrew worms,
crochet crooks, &c. The improvements cannot well be described with-
out reference to the drawings,

1325, J. GeMMELL, Belfast, Antrim, Ireland, “ Starch."”—Dated 11th June,
1858,

According to these improvements the grain or vegetable substance
used for the manufacture is steeped in water, and otherwise treated in
the usual manner., The water and the partially dissolved starchy matters
are then passed through sieves to separate the coarser particles therefrom.
The stained product is run {from the sieves on to an inclined plane, or
what is technically termed a runner, and hitherto only used for separating
the starch from the *“‘slimes.” In this operation the water is run off,
and the whole of the amylaceous product is precipitated upon the face
of the incline or * runner.” The starch is now removed to be dried or
otherwise disposed of ; the whole operation of what may be termed the
wet part of the process being effected in one apparatus. The runners or
inclined planes used for the purpose may be modified in construction to
suit the object in view, and may be arranged in series so as to carry on
the process continuously, By means of this simplification of the manu-
facture the yield of starch is of uniform quality, the ordinary waste of
material is avoided, and time, labour, and plant economised.

1328, G. DBartnoroMew, Linlithgow, ‘ Gas meters.,”—Dated 11th June'
1858,

The object here is to secure uniformity in the measurement of gas, by
keeping the surface of the water in the measuring compartments at the
same level, although by evaporation or otherwise the water becomes
diminished or increased in the case, The patentee claims, the ar-
ranging wet or water gas meters so that the drum or measuring ¢chambers
acting on suitable index apparatus are made to float in the water or
other fluid contained in a case or reservoir, whereby such drum or
measuring chambers, whilst such meters are in action, are sustained at
a uniform and determined line of immersion in such water or other
fluid, whatever may be the bheight of the water or other fluid in such
case or reservoir, and unvarying measurement thereby obtained.

1330. A. V. NewrtoyN, Chancery-lane, London, “ Machinery for cutting
veneers,”— A communication.—Dated 12th June, 1858
This invention consists chiefly in the use of two knives arranged and
operated so as to cut the vencer or sheet of wood from opposite sides of
a log or block, each knife cutting one-half of the venecer, and so that
each knife will make its cut or stroke in the same plane with the other
knife, and in a line parallel with the run of the grain, whereby the
veneer is less liable to be roughed or broken than when cut in the di-
rection of the length of the log. In order to cut veneers from- sueh woods
as are usually used for vencers by the improved machinery forming the
subject of the present invention, the log is first to be steamed in a
suitable box, by preference, by the use of steam and hot water combined,
in order to soften the fibres, unless the log is a very sofl or green wood,
in which case the steaming will not be required.

1341. J. H. Youxe, Great College street, Camden-town, Middlesex, **Set-
ting up (composing) and distributing types.” —Dated 14th June, 1858
These improvements in setting up types relate chiefly to the com-
posing machine patented by the patentee in 1840, in which an inelined
plane is used for the purpose of collecting the different types as they are
required at one particular point; but they are also applicable to the
machines in which a moveable belt or belts are used as a collecting
medium. The patentee now claims, First, the application of appa-
ratus for obtaining a regulated alternate movement and stoppage
to the stepwheel. Secondly, the application of apparatus for obtaining
a regulated alternate movement and stoppage of the i¥pes upon
the inclined plane, in order to insure their being properly taken
off.  Thirdly, making the steps of the stepwheel moveable. Fourthly,
the raising of the types at the termination of the inclined plane of the
same, and the regulated action of the pusher so that it may not strike
at an improper movement, Fifthly, the application of electro-mag-
netism for regulating the taking off the types off the inclined plane and
their delivery into the receiver. Sixthly, the application of a small
auxiliary composing machine, which may be fixed to, or detached from,
& larger or other composing machine. Seventhly, the partisl covering
of the channels down which the types slide on the inclined plane.
Eighthly, the application of a groove for small-bodied type in the bed of
the channels of the inclied plane used for a larger bodied type.
Ninthly, the application of a pusher through the aperture or apertures so
constructed in the inclined plane to allow of superfluous types falling off
the same. Tenthly, the application of moveable blades to effect the
distribution of types by means of their nicks as described.

1342. H. J. Daxinr, Donington-park, Derbyshire, “Process by which the
stamp on bankers' cheque is cancelled, and the cheque indelibly and
simultaneously erossed,”—Dated 14th June, 1858,

The patentee claims the exclusive right to eross bankers' cheques, and
cancel the stamp thereof, by excision or perforation thereof.

1343, H. N. B. Surarxgy, Medway Manor House, Bradford, Wiltshire,
" Preparing iron and other metals or mixtures of metal, and casting the
same in moulds.”"—Dated 14th June, 1858.

In carrying out this invention the iron or other metals or mixture of
metals to be used in making the casting is, whilst in the farnuce, sub-
Jected to a mechanieal stirring. It is then run into the mould, and the
stirring is kept up by a stirrer in the mould till the iron or other metal
or mixtures of metals is set or solidified.— Nof proceeded with.

1346. J. H, Jouxso¥, Lincoln's-inn-fields, London, ““ Apparatus for breaking
or crushing stones for road metal, and other purposes, and for crushin
ores and other hard and brittle substances.”—A communication.—Da
14th June, 1858,

This apparatus consists essentially of a pair of vertical jaws, the one
being fixed and the other moveable; or, if found desirable, both jaws
may be moveable. These jaws have their acting faces corrugated
vertically, and such acting faces are made also convergent downwards,
one towards the other, so that whilst the space between them at the top
where the stones or other hard substances are introduced is sufficiently
large to receive them in an unbroken state, the space between the jaws
at the bottom is only sufficiently large to allow the fragments to pass
through after they have been crushed or broken to the required size,
A short but powerful vibration is imparted to one or both of the Jjaws by
any convenient arrangement and combination of powerful levers worked
by a crank or excentric on the main shaft. The patentee prefers to
employ one moveable jaw only, and to actuate such jaw by a combination
of a knee or toggle joint with a powerful lever worked from a crank of
short stroke on the main shaft, which may be fitted with a suitable fiy
wheel and driving pulleys. By the above deseribed form and arrange-
ment of jaws, and the motion of the moveable jaw, when a stone or
other hard substance is dropped into the space between the jaws it falls

down by its own gravity, until it is arrested by their convergent faces,

and the moveable jaw advancing crushes the stone, the fragments of
which are then partially liberated by the back stroke of the jaw, effected
by a spring for that purpose, and descend by their own gravity further
down, when the next stroke of the jaw will erush them still smaller, and
s0 on until the whole of the fragments are sufficiently reduced to pass
through the bottom space between the jaws. It is also proposed to com-
bine with this machine & revolving screen to receive the fragments as
they fall from the jaws, and separate or sort them into two or more
sizes. To prevent the rapid wearing of the jaws, they should be made
of hard iron, and be well chilled, and chilled pieces may be inserted
into all the working parts of the machine which are subjected to any
great strain.

1353. W. P. WiLkiNs, Ipswich, Suffulk, “ Refrigerating apparatus.”—Dated
15th June, 1858,

This invention refers principally to refrigerators used for

wort, and relates, First, to the method of securing the small tubes within
the outer, casing or shell which contains the cooling liquor or water.
These tubes are fixed and held in the tube plates, but instead of fixing
them rigidly thereto the patentee simply slides them through the holes
formed to receive them, These tubes are arranged by preference in a
circle within a cylindrical outer casing. He cuts from a sheet of india-
rubber of sufficient thickness discs of the diameter of the outer casing,
and cuts holes corresponding with the positions of the several tubes, and
places them on the ends of those tubes which all project through the
tube plates sufficiently for the purpose. He then places washers or
plates similarly formed with boles to receive the ends of the tubes
against such discs or washers of india-rubber, and by means of one or
more screw studs and nuts forces the india-rubber against the tube
plate, and thereby compresses it around the tubes. By this means the
Joints are rendered tight, at the same time admitting expansion and
contraction to take place without affecting the tightness of the Jjoints
and also prevents damage to the refrigerator {rom expansion or contrac-
tion. The tubes thus fitted and fixed are at any time easily removed for
repairs or other purposes. Another part of the invention relates to the
arrangement of the channels or passages of the water in connexion
with suitable cocks, valves, or other parts, whereby the water can be |
diverted from its ordinary course, and caused to pass through the wort
tubes in the opposite direction to that of the course of the wort, whereby
those tubes are readily cleaned from sediment, hop leaves, or other ob-
struction, and otherwise cleaned out. The passage of the wort is of
course at the same time suspended through that part opened to the
water. A third part of the invention refers to the introduction of a
perforated metal dise in the outer chamber to sustain the tubes in the
middle of their length (if long). This is similar to the washer used for
compressing the india-rubber deseribed, but with the addition of aper=
tures for the passage of the water.

1354. Sir Fraxcs Cnanves Kyowres, Lovel-hill, Berks, “ Manufacture of
steel."— Dated 15th June, 1858,

The nature of these improvements is as follows:—As soon as the
metal is withdrawn from the converting furnace, in whatever shape it
may be, as bars, rods, sheets, plates, &c., the patentee puts it into retorts
of proper form and dimensions, but without any charcoal or other car-
bonaceous matter, and carefully excludes all atmospheric air from such
retorts after they are filled with the metal. The retorts with their con-
tents are then heated in the ordinary way of gas retorts for a longer or
shorter time, according to the size or thickness of the bars, rods, plates,
&c, until the temper or cementation by the carbon shall have become
even throughout the mass, and the steel itself almost homogeneous. The
bars, &c., must then be drawn out and immediately covered up from the
air with the siftings of coke, and allowed to cool gradually in the heap.
The patentee treats ingots of steel in the same manner, in order to
render them more homogeneous, and to destroy any crystallisation or
state of strain in the mass among its molecules., If bars, rods, plates,
&c., of steel, after conversion (above all, if the iron from which they are
made be itsell clean), and afler this subsequent process in retorts, be
submitted to what is called ** washing,” heat, and then hammered or
rolled, * shear " stecl, or steel analogous to it, may be made without any
welding process, and will be found to be highly homogeneous and solid.
Ingots so treated will be less liable to erack under the hammer,
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Ramwway Works—LoNxpoN AND NonTH WESTERN Rarwway.—Tenders are
invited for the construction of a railway from a point on the Shropshire
Canal to Coalport, a distance of 54 miles. Plans and specifications on
and after 10th Jan. at Messrs. Locke and Errington's, 183, Duke-street,
Westminster.— Tenders to 7th February.

Correr Dam—BmkesueEap Dock Works.—Tenders are invited for the
construction, maintenance, and removal of a puddled timber coffer
at the entrance of the intended deep low water basin at Birkenhead,
Plans and specifications at the office of the engineer, at dockyard,
Coburg Dock, Liverpool.—Tenders to 22nd Jan 3

Bomwoivgs and Works—BisnorstoNe. —Tenders are requested for new
buildings and works, on the estate of the Ecclesiastical Commissioners,
Plans and specifications at Messrs. Clutton’s, Bishopstone, on and after
10th January.—Tenders to 5th February.

GasoMETER—C0GGESHALL GAS AND CokE Coxpaxy.—Tenders are invited
for the construction of an iron gasometer and cast iron tank, to hold

from 5,000 to 8,000 feet of gas. Specifications with William Doubleday
Coggeshall,

Cast lrox Prres—Victoria.—Tenders are invited for cast

bends, branches, syphons, &e., for the Geelong Gas

: _ Company, Vietoria,
Specifications with J. Scoltock, 75, Old Broad-street, City, Londen.
—Tenders to 20th January. i

BATTERY AND BumLDINGsS—SwANsSEA.—Tenders will be received for the
eenstruction of a battery, and other buildings on the Light House
Island, Mumbles, Swansea Bay. Specifications and plans at the Royal
Eungineer Office, Pembroke Dock.—Tenders to 20th J anuary.

GASHOLDER —EQUITABLE GaAsLiGHT CoMpaxy,—Tenders are invited for the
erection of a cast or wrought iron gasholder tank, 112 ft. in diameter,
and 30 ft. deep, with telescopic gasholder, columns, girders, &c. Par-

ticulars of the Company's engineer, at works, Lupus-street, Pimlico.
—Tenders to 24th January.

BuiLpives—BEeprorp,—Tenders are

iron pipes,

invited for the enlargement of the
Grammar School, for the erection of a new school, and making a new

road at Bedlord. Plans and specifications with Mr. James Horsford,
Architect, Bedford—Tenders to 24th J ANUATY.

DocE—Texanta.—Tenders will be received for the construction of a dock
at Penarth, and a portion of railway leading thereto, Plans and speei-
fications on and after 24th January, at Mr. Hawkshaw's, 33, Great
George-street, Westminster.—Terders to 12th February.

Goons AND CATTLE W AGONS— WATERFORD AND LmMerick RamLway.—Tenders
will be received for the supply of sixty to Sseventy wagons, Specifica«

tions with Thomas Aimsworth, secretary, at the offices, the Mall, Water-
ford.—Tenders to 18th January.

RAmLway WoRES— LIMERICK AND CASTLECONNEL Ramwway.—Tenders will be
received for the construction of the line between Castleconnel and
Killaloe. Plans and specifications at the engineer’s office, 51, George-
street, Limerick,—Tenders to 1st February.

Ramwway Works—PoRTrATRICK RAILWAY —Tenders will be received for the
construction of a viaduct over the Ken, and for the construction of up-
wards of seventeen miles of line. Plans and specifications on and after

21st January, at the engineers, 135 George-street, Edinbur Tenders
to 5th February, ‘ ’ .
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Tue Ixpus StEaMERs.—The difficulty of
means of transport on the Indus is likely

the success of the corrugated iron
Steam Flotilla by Mr, f

the want of efficient

to be obviated by
tug steamers, built for the Indus
ohn Hamilton, of Liverposl. One of these

vessels was launched and tried a few days since at Live 1, when
!1»&{1 :}I‘auﬁht was found to be 17 in., and her towing s five and
a-half m

¢s an hour against the tide, or eight and a-half miles in

still water, with 450 tons in four barges,
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THE IRON, COAL, AND GENERAL TRADES OF
BIRMINGHAM, WOLVERHAMPTON, AND OTHER
DISTRICTS.

(From our own Correspondent.)

TREE QUARTEELY MEETINGS : Wolverhamplon and Birmingham : Prices con-
Jirmed: Cowse of Dissatigfaction — P16 Inox :  Increasing Firmness—Ix-
SOLVENT lnoxmastens: Ju re Riley: T. H. Pemberton—THE CoAL TRADE:
Renewed Agitation by the Men—BooTMAKING MACHINERY AT STAFFORD—
Howvow Fexcine—Yourarvrn Excise TENTERs Acain: Shocking Death
@f One—MEecnanics Axp MiNixG IN SoUTH STAFFORDSHIRE: Shocking Re-
sulls : Inaltention by an Overlooker: The Testunony of the Government [n-
spector ; Fit Chains—*Entovs Dispores I8 THE GLAsSS TRapE—MIDLAND
IsstiruTE—Buonxcuam Gas Compaxy Axp  THEIR CoNsuMERs—TnE
I BoroSED BrinGe AT Bunrox-uros-TeEsT: 70 be Opposed by the Magis-
tracy of Derbyshire and Staffordshire—Exrorts or Irox rnuuthnmn:.
WITH 118 AVERAGE Price 1Ny 1857 AxD 1858 — Toe AMERICAN IrON
Trape—The Proposed Tariff: Spread of the American Trade—THE Moux-
TAIN OF lRoN,

Tue current q{unrterly meetings of the Ironmaster’s Association
commenced on Wednesday at Wolverhampton, and were continued
yesterday at Dicmingham. At both places there was a good attend-
ance of both members of the trade and consumers, The trade re-
solved to adopt the recommendation of the preliminary meeting, and
continue the prices as they have ruled in the past quarter. On every
hand an improvement upon last quarter was reported. It was nor,
however, such as to justify an advance. Nevertheless, Lord Ward's
agent has sent oat circulars announcing a rise of 10s. The proceed-
ing is occasioning much dissatisfaction in the trade, especially as his
lordship’s iron has in the past few weeks been selling at 5s, under the
list price, at which terms it is understood the make for some time has
been sold. At the same time the masters are not without expectation
that if the present steady improvement shounld continue, they may be
able, by the end of the quarter, to require another 10s. per ton.

Pigs continue very firm, and prices at our last week’s quotation, on
which terms the few sales of vesterday and Wednesday were effected.
We say few, because the makers will not sell large quantities even at
those rates, unless their circumstances compel them to part with their
commodity at once.

In re Riley and Riley, of Bilston, ironmasters, was a case which
came again before the 'l'!irminghnm Bankruptey Court on Friday.
On the last occasion of this case being heard, the examination of the

bankrupt, Mr. W. T. Riley, was adjourned sine die. The decision of

Mr. istrar Waterfield on that occasion has since been appealed
against, and the Lords Justices decided that the bankrupt should
again come before this court, which he did this morning. Mr. Knight
appeared on bebalfl of the assignees to oppose; and Mr. Jobn Smitb,
with Mr., Edwin Wright, on bebalf of the bankrupt. On the last
occasion the examination was adjourned sine die, on the ground that
the accounts filed were not satisfuctory, and that better accounts could
be furnished. A point then arose as to what was termed an arbitrary
balance as struck on the 31st of December, 1856; and Mr. Knight
now examined the bankropt, who said that on the 20th of September,
1856, it appeared he had paid away more than he had received by
'm.ﬂﬂﬂh {IVhen he joined his father the book showed £79,000 over-
| e
reference to his father's books. In February, 1855, the accounts
ap to have been overpaid £14,000, and in July £25,000. That
ce was carried forward till October, 1858, when Mr. Snow came
and commenced a new cash-book. He said he was perfectly unable
to explain this state of the accounts. After hearing the Jearned
gentlemen on both sides the commissioner allowed tbhe bankrupt to
pass his last examination.

- A meeting of the creditors of 2Mr. T. I. Pemberton, of Deepficlds
Ironworks, near Wolverhampton, was held, on Tuesday, at the offices
of Mr. E. J. Hayes, solicitor; Philip Williams, Esq., in the chair.
The meeting had been convened by the inspectors, Mr. W. Hopkins
and Mr. Carmi Reollason, for the purpose of obtaining from the
creditors an authority to extend the time previously agreed on for

| ent of the respective dividends, the period at which it had been
arranged that the second dividend should be paid being near at hand.
It.was explained at the meeting that the extension of time asked for
was rendered necessary, through the required expenditure which had
‘been incurred in opening the collieries in connexion with the estate,
m inspectors showed that there was a great probability that, by
‘the creditors agreeing to defer the payments, as suggested, they would

receive 204, in the pound ; whilst if the estate were now

they could not possibly do so, as a valuable property would
have to be sold at a great sacrifice. After some desultory conver-
sation further time was given for pavment of the dividends.

Coal is in good demand at remunerative prices. The question of
wages has begun to be re-agitated W. H. Miller, the secretary
to the South Staffordshire Coal Miners’ Association, has distri-
buted an address among the colliers, inviting them to a series of
meetings to be held in different parts of the district. The first of
these meetings was beld on Thursday evening, in the Temperance
Hall, Oldbury ; it was attended by upwards of 200 persons, and was

over by Joseph Linney, who said that the time was come
the masters to complete their promise, and increase the colliers
wages. John M'Caffery spoke next, maintaining that not only had
“the time arrived when they bad been promised an advance, but there
could be no doubt that the masters were nmow in a position to give
them more wages. Already, withott being solicited, one or more
Jmasters about Wednesbury bad intimated to their men (in the thin
coal seams) that in about another week their wages would be raised
6d. a#ay. He should recommend that steps be taken to obtain a
rise of or 1s. throughout the whole district. After hearing Miller
it was resolved that at a future meeting a deputation should be ap-
pointed to wait upon the masters, or some other steps taken to obtain
an advance of 6d. a-day ; and that if this increase was not given, then
that the men would strike for a rise of 1s. a-day.

In the hardware and general manufacturing trades of Birmingham,
Wolverhampton, and their districts, there is a tolerably steady trade;
except, however, in some few fancy branches, and in railway coach
trade. In Birmiogham there is scarcely so much doing as there was
a few weeks since. Such as it is, however, is most encouraging, as
showing that shopkeepers at home are now disposed to give out what
18 known as shelf orders, otherwise to order for stock. ‘T'here are no
Jarge contracts under execution in any branch, except that of the
saddlery at Walsall, where some good Government orders are being
executed.

The metal market continues in a very uneasy state. Doth tin and
also copper have gone up since our Jast. The rise did not, however,
take the trade by surprise. On Saturday the price of tin wasadvanced
3s. per ewt., making common biocks 123s, 6d ; refined ditto, 133s. Gd.
perewt. On Tuesday an advance of one halfpenny per pound took
place in the price of copper, making tough cake and tile £112 10s.,
and best selected £115 10s, per ton.
~ Several manufacturers in Staflord are buszily engaged in fitting up
rooms for machines, several of which are now in the town, and will
in the course of a few wecks be in active operation.

Mr. Bay
fence, or hurdle, of tubing, and to connect the hurdles with union
joints. By this means a stronger fencing is obtained, and facilities
are pro for conveying water or other fluid for the purposes of
hriﬁ:::lml. or for the use of cattlee At the Smiibfield show Mr.
Baylis exhibited this fencing and obtained numerous orders.

On Monday afternoon a boy of fourteen years, named Woolescroft,
who bad been employed as engine tenter at the Rough Hey Colliery.
Darlaston Green, was killed whilst at his employ. He bad placed the
working of the engine in the hands of a second person, and proceeded
Iﬁmu}f whilst the engine was in motion, to lubricate certain of its

when he fell in the machinery. The engine was stopped before it
bad half a turn after the accident; but it was too late—the boy
was m The injuries he had received were chiefly about the back.
Some severe animadversions upon the employment of mere children
to discharge so important a duty as the working of a culliery steam

n the present cash-book in October, 1854, without | q

lis, of Wolverhampton, proposes to form one rail of the |

rom & considerable elevation. The poor lad was thus engaged |

Willenhall magistrates. Instances of negligent working of pits in
South Staffordshire continue to come to light. The Wolverhampton
coroner 14 now investigating the cause of the death of three men who
lost their lives at the g:ier Beds Colliery, in consequence of the break-
ing of the chain, on the 29th of December. H. G. Longridge, Esq,,
inspector of mines, again attended the inquest, and gave evidence as
to the siate in which he found the pit chain and pulley and other
machinery to which it had been attached. Ie deposed that on the
1st instant he examined the winding chain and found two long links
attached to the broken end, but the middle link was missing. He
directed it to be sought for. It was now produced by Mr, Williams,
the ground bailitf. Witness required two short pieces to be cut
off the chain where the break took place, which, with the piece
of chain where the break had occurred, were also produced. lle
went on to state:—I am inclined to believe that the cause of the
breaking of the chain was, that it fell off the pulley to the north side,
and got jamined edgeways between the axle bearing and the pulley.
The sudien drop and jerk would account for the breaking of the
chain. The holding-down iron strap, which was taken off in my
presence, alter examining the framework, &e., 1 have required to be
produced. The engine ends of the broken chain had pulled away,
and broken off a portion of the pulley axle earriage. In its present
state I find the pulley to be out of the vertical position; but this is
possibly attributable to the pull of the engine when the chain was
joined. 1 cannot conceive any reason for the chain riding or climbing
the pulley, except it has previously been out of the vertical position.
I bave examined the iron of which the chain is made, and produce
some pieces of links whieh 1 had broken to test it. It appears re-
markable that although the long part of the link has a most excellent
appearance and fibre, the part where the connecting link is joined
presents a crystalline form. It is to this circumstance that I attribute
the accident; but I cannot account for the chain getting off the
pulley, which is 3} in. in the *“trod.” I consider the chain has
fallen off the pulley, and jammed edge up between the carriage and
pulley, thereby throwing the strain on the upper link, which broke,
and the others followed. Thereare four chains worked off one engine,
and by one engine man, leading to different shafts in various direc-
tions, and at considerable distances, which I consider productive of
danger, though customary in this district. The remarkable fuct of
the change in the nature of iron from a fibrous to a crystallised form,
when placed in similar eircumstances to those to which these chains
are exposed, appears to require more consideration than has hitherto
been given to it, snd must always be productive of danger in case of
any sudden jerk, no matter how excellent the links may have origi-
nally been. The portion of the chain near the engine, which did not
go down the pit, appeared to me to be longer in the links on what
would be the lower side of the chain when it dropped off' the pulley,
In reply to questions from the jury Mr. Longridge said that the form
of the chain was as good as possible, if chains must be used, but he
thought the slipping out of a piece of “blocking” (the wedges which
keep the links separate) might have thrown the chain out of gear.
He tbought the chain a safe one for work, supposing it did not get off
the pulley, and was not subjected to violent jerks.

John Wilkes, the engine man, stated that it was the cuty of the
field engineer 1o examine the chains three times a week, but in the
week before the accident he only examined the chain at the pit in
uestion once. Witness had heard complaints that the pit frame was
out of the wertical position, and nine days before the accident the
chain had broken, ull the links of one row having given way.

A jurymuan mentioned a report that three men from Bilston had
left the pit on account of the state of the pulley frames.

John Deakin, the butty, deposed that he had drawn the attention
of the pit carpenters to the state of the pit frame, but they said they
could not alter it. He also complained to the ground bailiff, who
descended the pit with him, but the chain worked well in the shaft,
The pit frame was pot altered, and it was now working in the same
condition as when the accident occurred. A late banksman, John
Fereday, had complained to him that the chain did not run properly
over the pulley. Fereday had left his service without notice, but
witness did not summon him before the magistrates, not considering
it worth while.

Mr. Williams, the ground bailiff, deposed that on the complaint of
the butty he had sent Coleman, the head carpenter, to set the pit-
frame right, and that Coleman had reported to him that it had been
done. When he went down with the butty he found the chain to
work perpendicularly in the shalt, the skip keeping quite clear. In
his opinion the chain bad been dragged off through the practice of
pulling the skip to the side of the shaft at the top, and thus caused
the accident. This practice bad once nearly cost him his life, and for
it he had discharged several men. He was now having the flanges
which confined the chain to the pulley made higher at all the pits.
The pit-frame was not out of perpendicular now.

The jury thought Mr. Williams had given his evidence in a very
proper munner. After some consideration a verdict of * Accidental
death" was returned ; but the jury wished the coroner to rebuke the
ground bailiff and the butty for not having manilested a greater
anxiety in getting the pit-frame placed in a proper position. This
was accordingly done.

A serious conflict is now being waged with much bitterness on each
side between the flint-glass mukers and their employers. The former
are determined by their union to regulate the number of apprentices
that their masters receive; whilst the latter are uniting to prevent
the union from being other than a provident society. The strife is
general throughout the country, is already acccompanied by a partial,
and is expected to be attended by a universal lock-out,

An annual meeting of the members of the Birmingham Midland
Institute has been held. Lords Ward, Hatherton, and Lyttleton, and
Sir F. Scott, were present., A notice of the proceedings must stand
over until next week.

The Birmingham Gas Company are getting themselves into a diffi-
culty. To compete with the Walsall Commissioners they have
brought their main to that town, and reduced their price to a point
considerably below the Dirmingham scale. This, however, does not
seem to be known by a correspondent to a Birmingham paper, who
writes :—* Why the inhabitants of Birmingham should pay 4s. per
1,000 for gas, while our friends at Walsall only pay 3s. 4d., 1 can-
not conceive. I suggest we memorialise the Corporation of Walsall
to extend their mains to Birmingham, and I doubt not they will
find us good customers, The companies here are very certain not to
reduce until pressure from the public is brought to bear upon them.
It was only by a threat to establish anotber company, aided by our
most excellent member, W. Scholefield, LEsq., that they reduced to
4s. I trust the people of Walsall will support their representatives in
their spirited attempt to supply them with cheap gas, and prevent an
u;;liyus monopoly from companies who have threatened to introduce
their gas.

The Marquis of Anglesea proposes to go to Parliament for powers
to build a new bridge over the ‘I'rent at Burton, and to borrow for
that purpose £30,000 on mortgage. The following are the principal
conditions of that application :—The Marquis of Anglesey’s estate to

y £520 per annum for forty years; in consideration of which the
inbility of the Marquis to repair the old bridge is extinguished. This
appears to be a permanent liab/lity under a grant from the Crown
estates to the first Lord IPaget—the county of Staflord to pay £520
per annum for forty vears. The county of Derby to make the like
payment of £520 per annum for forty years. The county of Stafford
and the county of Derby to make such further cccasional payments
as the bridge commissioners shall require. The matter came before
the Derbyshire magistrates at the last quarter sessions. Mr. Richard-
son, of Burton, as the solicitor of the Marquis of Anglesey, explained
that the Marquis did not shrink from repairing and maintaining the

resent bridge ; but it baving been built for pack-horses, it was no
onger adapted to the requirements of the town, and a new bridge
was absolutely necessary, He believed he might say that £,000
would buy up the obligation of the Marquis, in addition to which the
noble lord was prepared to give another £5,000, making £10,000 of
the whole required. A motion of Lord Waterpark to appoint a com-
mittee to meet the Marquis gave place to an amendment instructing
the clerk of the peace to oppose the bill, Inspeaking to the amend -

engine were made a few days age, it will be remembered, by the ' ment, Mr. Cantrell, a magistrate, owned that the bridge was the

most dangerous one in England; but the county of Derby was not
bound to repair it, nor were they justified in bearing of the
expense of building another bridge. The Marquis of Anglesey, who
owned the greater part of Burton, had Jand either letting at an
enormous rent or selling at an enormous price in consequence of the
improvement of the town; but whilst he derived the benefit from the
increase of the town he sought to throw the burden of the new bridge
upon the two counties of Derby and Stafford. The Marquis proposed
to give one-third; but if the estimate was exceeded the counties would
have to bear the loss and pay for all future repairs. If the Marquis
wished to have a new bridge let him build it under the inspection of
the two county surveyors, and then it would bzcome a county bridge
by law, When the subject was brought before the Staflordshire
magistrates, Mr. Twemlow (the late chairman of Quarter Sessions)
said the late Mr. Trubshaw, the county surveyor, had estimated the
cost of a bridge at £12,500, but by the plan proposed, which was to
repay the cost in forty years, the cost to this county would be £20,800,
and th» whole cost of the bridge £62,400. Mr. Twemlow proposed
that the clerk of the peace should be instracted to oppose the bill in
Parliament. The Lord- Lieutenant said he understood that the whole
cost of the bridge wonld be about £20,000, the sum Mr. Twemlow had
mentioned included a sinking fund. He suggested that a committee
should be uppointed to meet a committee of the Derbyshire magis-
trates and the agent of the WMarquis of Anglesev on the subject. There
were also two railway companies concerned in it. In the course of
the conversation which followed, it was stated that the Marquis of
Anglesey was liable to keep the bridge in repair, but not to widen it.
Eventually it was decided that the bill should be opposed by the
Clerk of the Peace for Staffordshire, and also that committees respec-
tively of the Staflordshire and Derbyshire magistrates should meet

upon the matter.

QUANTITY AND AVERAGE VALUE PER TON OF THE IRON EXPORTED
FROM LIVERPOOL IN 1857 AxD 1858,

The most interesting of the many trade circulars that come into
South Staffordshire at this period of the vear is that of Mr. Frederick
Robinson, metal factor, of Liverpool. OF the last circular that Mr.
Robinson has sent out we make the following condensation :—

Exports of Iron from Liverpool, 1857 and 1838,
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Total Exports from Liverpool to all parts, 1857 to 1838.

Rails. 'Total Iron.

Bars, ]uud;.\ Hoops. | Sheets. | Plates. | Pigs.
l
| ll ! e
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Prices of Iron Free on Board, in Liverpool, 1857 and 1858,
1857. (| 1858,
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Comparative Statement of Scoteh Pig and Malleable Iron, &e.,
1857 to 1858.

1857. 1858.

Stock in Seotland in Dee. 31st.. .. 190,000 tons, ST 340,000 tons,
Furnaces in blast = o R e 123 ., S 131,
Make of malleable iron in Scotland.. 100,000 |, 2R 00,000 ,,
Average price of bars in Glasgow for

the year .. . «o &£810s. vene L7 10s,

THE AMERICAN IRON TRADE.

The New York correspondent of a Birmingham paper thus writes
n his last letter :—** The President’s Message will reach you before
this, though my previous letters must have prepared your readers to
expect so much of it as relates to the tariffi On the subject of a
reivision of the tariff with a view to increased protection, there is a
difference of opinion between Mr. Buchanan and the Secretary of the
Treasury. The former, warned by the admonitory voice of Pennsyl-
vania in her recent election, is anxious, while increasing the revenue,
to favour specially the iron interest, and to this end recommends the
levying of specific instead of ed valorem duties. The iron wmen in
effect requiru no higher protection than this change would afford
them. The fluctuation and uncertainty of protection under the pre-
sent system is the evil of which they chiefly complain, being in fact
a discrimination against them, as well as offering opportunity for
false invoices, Thus: if iron bars should be worth 50 dollars per ten
at our piers, a duty of 30 per cent. added would make their value in
the market 65 dollars, at which price American iron would in a year
or two sapersede the imported article entirely (except perhaps some
Norway and Russian brands), and in that case the revenue now
derived from the import of iron would cease. But suppose the supply
to be so far in excess of the demand as to reduce the price of foreign
bars to 30 dollars, the addition of an ad valorem duty to this would
only raise the duty to 39 dollars, and American works would be com-
pelled to cease their operations until the surplus stock of Englaud
was worked off, paying a reduced duty to the Custom House. Now
a specific duty of so much rer ton, charged upon every ton of iron
imported, would, while yielding more revenue, have preserved an
equal mean of price, so that in a given number of vears its cost to the
consurmer would have been no more than the average between the two
extremes. Such is the reasoning of the iron men here, and their
arguments are now endorsed by the President. Mr. Cobb’s opinions
are entirely opposed to those ot his chief.

The adaptation of his recommendation would increase the duty on
iron, and articles of Birmingham manufacture, 1o 25 per cent., an
advance of 1 per cent, on the present rates, What course will be
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pursued by Congress can now only be mere matter of conjecture, and
will doubtless be influenced in a great degree by extrinsic circum-
stances and secret appliances; for my own part I incline to the
opinion that Mr. Cobb’s advice will be followed. But in spite of a
tariff regarded as extremely adverse, the iron interests of the country
are decidedly improving, especially in Pennsylvania. The Phoenix-
ville Company, which at this time last year was suspended and idle,
is now consuming 3,000 tons of coal weekly, and other companies
along the Reading Railroad route have resumed operations, the whole
causing an increase in the demand for coal of 12,000 tons weekly.
“ In aformer letter I alluded to the impetus recently given to the
iron trade of Missouri, by the discovery of extensive coal beds in
INlinois, and the completion of a railroad from the mines to the Ohio
River, by which the coal is transported cheaply to Missouri. The
ore now being worked in this last state is obtained from the celebrated
“Pilot Knob,' or iron mountain of Missouri. It is represented as a
huge iron cone, rising from a plain, and surrounded by mountains on
every side; its base being almost a perfect circle, and its top ter-
minating in an apex, like a sugar-loaf. Tts height is about 550 ft ,
and its summit about 1,470 fr, above tide water. The iron mountain
covers a space of 500 acres, and by a careful calculation it is estimated
to contain 220,000,000 tons of iron ore above the base, the ore yield-
ing 65 per cent. of pure metal, It is now seriously resolved to con-
vert this remarkable projection into a merchantable commodity, and
several capitalists have commenced the work in earnest. As a con-
requence of the active development of the resources of Missouri (due
chiefly to German immigration), and as a corollary of the triumph of
anti-slavery principles in Kansas, a numerous party, principally
composed of the working men of that State who are opposed to
slavery, has lately sprung into existence, and is steadily increasing
in number. Tbey find their chances of employment becoming
lessened by the competition of slave artisans, and the day is not far
distant when Missouri will be a free State. They came very near
electing an abolition candidate for Congress at the last election;
indeed, they claim to have been only defeated by fraudulent voting ;
and their candidate, Mr. Blair, is now in Washington to contest the
seat at present filled by his opponent. The advance of manufactures
in Missouri will tend to bLring about abolition, as slave labour after
all cannot be made profitable in gkilled occupations, and already,
every week, slaves are being sold in Missouri to go further south.
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NOTES FROM THE NORTHERN AND EASTERN
COUNTIES.

(From our own Correspondent.)

STATE ofF TRADE: The Cleveland Iron District : The Sickle and the Reaping
Machine : The Wear, d&c.—Covtaeny Accivexts: Details and Ingquests :
Paper before the Manchester Geological Soclefly —— RAILWAY ACCOMMODA-
TION AT KNARESBOROUGH AND HMRROGATE — STATE ov THE Bripae-
WATER CANAL—THE ART TREASURES Exminimion—GAs AT MANCHESTER
—Wonking Mex's * CoLieces:" Manchester, Salford, and Ancoals—
GROWTH OF FLAX IN INDIA—COMMENCEMENT OF AN IMPORTANT RAILWAY
YViapuveT — THE AMALGAMATED SoCIETY oF ENGINEERS — REPORT ON
SUNDERLAND HARBOUR—SUNDERLAND Dock: Proposed Terms of Sale—
Livenroor MATTENS : Relirement cf Capt. Nevis, Admiralty Agent: The
Mercantile Marine: Cus'oms’ Dubies at the Port: Proceedings of Local

Bodies : Home Eduwcation (@ Word in Season)— Nowrmery ITems :
Jarrcw Iock: Archilectural Association: The IHavelock AMemorial at |
Sunderland ;: The Tyne Piers: A Vear's Bankrupicies— CAMBIIDGE AND

Beprorp Rarnway—CousTy SumveYons: Norfolk and Northumberland—
Tue NowvroLk EsSTUARY UNDERTARING — Oxroup MiobpLE Crass Exasi-
NATIONS — CHELMSFORD WATER SUPPLY—GAS: Jfoston and Louth—ThHE
NENE VALLEY DRAINAGE — STEAM ENGINE ror THE NosroLE LuNaTic
ASYLUM — BUILDING COLLECTANEA.

Tur iron trade of the Cleveland district appears to be in a satis-
factory condition. Of sixty-five furnaces fifty-eight arein blast, and
only seven out. During the past vear there was considerable de-
pression, as appears from the ll{:lluwiug data :—

In.
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There are, il is said, indications of progressive improvement in trade.
Several new furnaces are also in course of construction, viz., two at
liston, by the Clay Lane Company ; one at Cargo Fleet, by the Tees
Iron Company; and two at Middlesbrough, by Messrs. Snowdon
and Hopkins.  The sickle forgers of Hackenthorpe, Masborough, &e.,
have been endeavouring to enforce a demand for an advance of 10 per
cent. The manufacturers allege that the wages they have paid are
from 20 to 30 per cent. above those given in other places. The
reaping machines, meanwhile, are gaining ground, and the manufac-
turers are said to be fully employed. The trustees, under an assign-
ment made by the late proprietors of the West Staveley and Silkstone
Collieries have rrupused a composition of 1s. in the pound to the
creditors, provided all agree to accept that amount, and sign a re-
lease. Most of the trade reports of the week are of a cheerful
character. The shipping trade of the Wear is a little better, freights
having ranged a little higher, both foreign and coasting, from the
port of Sunderland. Several fine vessels have been launched from
the yards on the Wear—one, the Newcastle, is a splendid frigate-
built ship of 2,000 tons, destined for the East India troop and pas-
senger trade.
he inquest on the bodies of the two bovs killed a few days since b
an explosion of fire-damp in the Tunnel Pit, belonging to Messrs. J.
Taylor and Son, of Shevington—not Sleevington, as misprinted last
week—was held on Friday. The evidence showed that immediately
after the explosion some fire was found in the mouth of the level of
(Gieorge Fairburst (a collier to whom the deceased acted as drawers),
but none in the place where the boys were when it took
place. Two stoppages were blown down. The explosion was
not loud, The bodies of the deceased were not burned ; they were
suffocated by the after-damp. The explosion was occasioned by a
quantity of gas igniting which was lurking in a sink or vacuum
caused by the fall of roof, the colliers employed in that part of the
mine being allowed to work with the tops off their salety lamps,
There was very little gas in the pit, and the usual precautions were
not required. The pit had been examined on the morning of the ex-
losion, and no gas was then found. It was shown by the evidence of
Mr. Peter Higson, the inspector, that both the manager and under-
looker had been cautioned by him against allowing the men to use
naked candles, and that he had, in September last, given to the
manager a written notice; but as it was doubtful whether Fairhurst
had not gone to the fault with his naked candle away from his own
workings, the jury returned a verdiet of “ Accidental death,” but re-
(uested the coroner to censure the manager and underlooker for not
obeying the orders of the inspector. Fairhurst is not expected to
BUTYViIve,
A fearful colliery accident—resulting in the loss of seven lives—
occurred last week at the Agecroft Colliery, Pendlebury. The cage
in which the men ascend from the pit is raised with great velocity by
means of a Ligh pressure steam engine, A string attached to the
axle of the wheel communicates with the engine-house, and rings an
alarm bell when the cage is within about sixty yards from the mouth
of the pit, as a signal to the engineer to slacken speed and use caution,
By some means this contrivance appears to have got out of order,
and on the present oceasion the alarm bell did not sound, The
engineer consequently did not check the speed of the engine until the
cage was very nearly at the top of the shaft; he then became aware
that something was wrong, an looking towards the pit saw the cage
had arrived close to the top. He made a desperate effort to apply the
brake and stop the engine, but it was too late. The cage struck the
beam with great violence, instantl snapping the wire rope, and the
unfortunate men were precipitated to the bottom of the pit, a depth
of between 200 and 300 yards. They were, of course, all killed on the
spot. The cage was attached to the wire rope by four iron rods.

hese, on striking against the head at the top of the shaft, snapped )

at the first joint.
verdict of * Accidental death” being found by the jury. Elias Dooth,
the engineman, was called and examined, but was not sworn. He
said that in econsequence of the drum haviog been altered and made
larger, the cage came up one stroke of the engine earlier, and he gave
directions to Roe, a joiner, to make such an alteration in the length of
the strap attached to the indieator as would cause the bell to ring
when the cage was sixty yvards from the pit's mouth, as before, On
the present vecasion the bell did not ring, and that was the cause of
the accident. The bell never deceived him before, all the time he had
heen at the colliery.

At the Ruabon petty sessions, Mr. J. Jukes, owner of the Erllwydd
Colliery, near Pant, has been summoned for neglecting to provide an
indicator and brake to the engine, und a steam gauge to the boiler, at
his works, as required by the Gth and 7th general rules of the Coal
Mines Inspection Act. The defendant was finded 40s. and costs in
each case.

The colliery explosion at Bickershaw, which was noticed in last
week's Exaineer, has resalted in the death of Robert Barrow, one of
the four miners who were burnt, The others, it is stated, will recover.
At an inquest held on the sufferer the jury retursed a verdict of
“Accidental death.”

To the members of the Manchester Geological Society Mr. Joseph
Dickenson, Inspector of Coal Mines, has read a paper vn ** T'he Pres-
sure of Fire-damp in Coal Measures.,” Mr. Dickenson noticed in-
stances which had come under Lis own observation where it was
evident, from the eflects, that the fire-damp had existed in a state of
great pressure. In May, 1852, at a colliery in South Wales, where
sixty-five persons were killed, the gas had burnt down the roof,
leaving a large hole above like a chimoey, the top «f which could not
be reached with a lung rod. Another instance in which great pressure
of gus in coal manifested itsell was in the Wigan five-feet, on the
30th of January, 18556, The floor of the pit, in one part, was blown
up by it, leaving a deep hole. From this the gas issued until the
17th of February. These sudden outbursts, even where gas was not
expected, showed the necessity of constant care with the safety lamps,
and of efficient ventilation. Mr. Dickenson, after enumerating other
instances, quoted some remarks from a paper upon the subject
by Thomas John Taylor, who related that at the PPiercy Mine,
under the river Tyne, a shalt was sunk to the depth of 320 yards,
and the workings extended in diflerent directions. From some
cause the workings were suspended, but pipes were laid to the
extreme rise, to take away the air. The pipes, however,
became over-flooded, and the fire-damp accumulated to such an
extent that its pressure raised the water 19} fathoms high, then burst
its way through. This was equal to a pressure of about 4§ atmo-
spheres, or more than 60 Jb, to the square in. It was well known
that in the north of England there was an issue from a large goal
which was burnt on the surface, and lighted the country rouud for a
considerable disance, giving out at first 95 cubic ft. of tire-damp per
minute; it afterwards decreased to 70 ; subsequently it was recorded
as 34 It., and was now declining. At Mr. Rylaod's colliery, at Wigan,
the damp was conveyed and employed to light the smiths' shops with.
In one perforation through the seam, be (Mr., Dickenson) found it give
out 10 cubie ft. per minute. Whenever a roof was noticed to bag
the pressure of gas should be suspected and guarded agaiosi. At the
conclusion a vote of thanks was accorded to Mr. Dickenson for his
paper, and some discussion took place upon it. All concurred that
high pressure, in certain cases, existed.

A public meeting has been held at Knaresborough for the purpose
of considering what steps shall be adopted in order to prevent the

resent railway accommodation being removed by the projected line
of the North Eastern Railway Company through the centre of
Harrogate and its Stray. The proposed line was stigmatised, in the
course of other attacks upon it, us a bad one in its junctions, gradients,
and curves; and it was alleged that it would cost £L£100,000 or
£1,0,000 without any probable increase in the trathic. It was resolved
thut a deputation should wait uipuu the directors of the North Lastern
Company, and lay the mems. of the meeting before them. Of course
there is another side to the question, as the proposed line has received
the approval of the North Eastern directors and shareholders. The
Harrogate Improvement Commissioners have also, by seven to two
voles, EI]ilI"EHEd their approval of the line.

At the last meeting of the Manchester City Council, Mr. Councillor
Haworth called attention to the impure condition of the Bridgewater
Canal. Formerly Hulme put its sewerage into the canal, but now it
was diverted into the tunnel at Knott Mill; and he believed that an
excellent remedy might now be applied, by using the discharge
water (for condensation purposes) at Woodhead. It would only Le
necessary to introduce dam-bourds, of 4 t,, at stretford, and the lilt
would only be 15 ft.  Mr. Councillor Bowker said he believed the
Bridgewater trustees would be ready to deal with the matter. e
thought Mr. Haworth's plan was practicable. After observations
from other gentlemen on the serious nature of the nuisance, it was
decided to refer the subject to the General Purposes Committee,

The committee of the Manchester Exhibition of Art Treasures
have presented to the corporation of the city a bust of his Royal
lliﬂhl]ﬂ!ﬁ Prince Albert {h}' Mr. M. Eub]{;}, The council bave
accepted the bust with pleasure as “a memorial of the constant
interest manifested, and marked patronage and support rendered by
his Royal Highness the Prince Consort, in order to secure the succes
of an exhibition which will ever be memorable,” The report of the
committee for conducting the Exhibition states that the receipts from
all sources amounted to £110,688, and that the balance in hand is
£304 14s. 4d.  Out of this sum a few small debts have still to be
liquidated, so that the Exhibition has barely paid its way.

I'he Manchester City Council propose to further extend their gas-
works, and at the last meeting Mr. Councillor Curtis expressed an
?'{rl_nu_un that the receipts were not making a proportionate advance.

ithin the last i:ew Yyears (he said) the receipts bad not varied more
than £5,000. There had been an extension costing £34,000, and
now they were asked for £39,000 more. If they were only to increase
Lheir p_rr.ulucuun of gas at the rate of £5,000 in three years, and ¢x-
pend £50,000 or £40,000 each year, it wonld be necessary, he thought,
l”."i“"" full information on the subject. Mr. Councillor M'Dougall
said the gas committee had appointed two competent engineers to
report upon meters, and to make a full and fair investigation of the
subject.  With regard to the remarks of Mr. Curtis respecting the
receipts, the first cause of the diminution was a fall in the COnsump=
tion, last year, to the extent of £1,700, by the manufactories and
mills not being fully employed. Then there bad been a charge of
£0,400 more on account of the increased price of cannel, the full effect
of which bad not yet been felt. When there was a less demand for
gas there was also a less demand for coke, and they bad to sell it
cheaper. These causes produced a diminution of gas profits, The
proceedings of the gas committee were confirmed.

At a meeting of the originators, members, and friends of the Sal-
ford Working Men's College it was stated, a day or two since, that the
number of working men who bave already joined the institution is
190.  Some of the students have become members of two or more
classes; the names on the several registers number 283, and the
average attendance has been 193, or 69 per cent. In consequence of
the increase of students the council now require an increase in their
staff of fourteen gratuitous tenchers, Extended accommodation is re-
quired, and the council are exerting themselves to obtain more com-
modious premises. A large howse and premises on the Oakfield
estate, near the Peel Park, is considered suitable for the purpose,
I'he amount required for the purchase of this building is £1,800. Re-
E?ru have also been presented during the last few days from the

indred colleges of Manchester and Ancoats. With regard to the first-
named institution the report stated that in the first term the
whole number of students entered was 231 ; in the s cond term, 195 ;
and in the third, 163. In the first two terms the members of the
Mechanics' Institution were admitted without fee. Hence, in the
first term, 151, or two-thirds of the whole, were members of the
Mechanics' Institution; and in the second term the members of this
class were 126, or five-eighths of the whole. In the third term some
shight fee from members of the Mechanics' Institution was required,

and in consequence, in the term just closed, only seventy-one, or less

The evidence at the inquest resulted in a

thui: nuahhﬂl', :um ttll:riﬂd from this .tu:::hﬂ'ﬁ The w.l::ll attendance
in class throughout the year was more per cent., a proportion
quite a8 Ligh as was expected. The proportion of students from the
class of operatives bad been steadily rising, and was now one-third of
the whole. An examination is to be held at the end of June, and
prizes and certificates awarded. The total income from donations
and fees during the year hiad amounted to £99 5s. 2d., and the total
expenditure to £95 19s. 6d, The report from the Ancoats College
stated that in Ancoats there was a population of 76,896 persons, and
in the district there were large cotton mills, dye-works, &e, which
brought together vast masses of labourers. The college was opened
on the 27th of January, 1857, and the students were divided into two
sections. From January to May, 1857, the register showed that 382
E;!rmms, between the ages of fifteen and forty, had joined the college.

uring the summer a gymnastic class had been the means of keeping
together to some extent, but since the
commencement of the present session 154 members only had been
enrolled. This might be accounted for owing to the scarcity of work
last winter on the one hand, which deprived the operatives of the
means of paying the fees; and, on the other, by the fact that this
winter they had been working overtime. 1

At a meeting of the executive committee of the Leeds Chamber of
Commerce, on Friday evening, the best means of promoting the
growth of flax in India—a question to which public attention has
recently been called—was among the topics discussed. The sabject
will alse be brought forward at the pext general meeting of the
members of the chamber.
¢ The first stone of the Dillican viaduct, on the Lime Valley Railway
at Low Gill, was laid last week. Before the stone wag laid, the
engineer, Mr. J. E. Errington (of the firm of Locke and Errington),
delivered an address, stating that the occasion was one of much im-
portance, inasmuch as the woik about to be commenced was of great
maguitude, consisting of a viaduct of eleven arches, of 45 ft. span,
more than 100 ft. in ht:fgln, and containing about 400,000 cubie feﬁ{

t

the members of the college

masonry. The stone was laid by Mr. W, A, I. Saunders, the ch
man of the board of directors, who was presented by Mr, Duxton,
contractor, with a silver trowel of elaborate workmanship, and a
beautiful silver-mounted mallet. The chairman, after laving the
stone, delivered an appropriate speech, in which he congratulated him-
selt and brother directors on having got a contractor who bore a ve
high character for energy and perseverance, aud he had no doubt th
character would be fully sustained in the execution of this gigantic
undertaking. He then alluded to the men, giving them some whole-
some advice on their conduct, and stating it was the intention of the
directors, assisted by the contractor, to establish a reading-room,
which should be supplied with papers and periodicals for the use of
the men, and that arrangements bad beea made for the delivery of a
lecture on the Sabbath. br. Buxton, in thanking the chairman for
his good wishes, assured him that nothing should be wanting on his
part to insure good order, and to assist the directors in carrying out
any plan for the improvement of the men. Convivial dinners for
both masters and men wound up the day.

Some of the branches of the Amalgamated Society of Engineers,
Machinists, Millwrights, Smiths, and Pattern-mukers, bave been
holding their annuul social meetings during the last few days. The
iunds of the general society are stated to amount to £40,000, and the
number of members is reported to be 15,000.

Messrs. Stevenson, C.I., of Edinburgh, have presented an important
report to the River Wear Commissiovers with regard to certain im-
provements in Sunderland Harbour. Messrs. Stevenson observe, in
the course of their remarks-—* We have carefully inspected the
whole of the quays of Sunderland Harbour, from tue bridge down-
wards, for the purpose of enabling us, in conjunction with Mr. Meik,
the engineer to the Wear Commission, to consider the practi-
cability and expense of deepening the lower part of the har-
bour, in accordance with the views of the Royal Commis-
sioners on Harbours of Refuge, as expressed during the
investigation held by them at Sunderland. . . . . In laying
out the chaunel to be deepened en the Wear, we consider it best to
keep the channel in the upper part of the river on the north side, so
as to avoid mterfering with the numerous slipways and docks which
are situated on the south side. After reaching the lower ferry, the
deep channel will pass most naturally to the south side. The proposed
new quay, from the bridge to the lower ferry, will have a most bene-
licial eflect on the currents, while it will afford a large increase of
uccommodation.”  Messts. Stevenson sum up the results of the pro-
posed plun by observing :—* It will add fifty-two acres of deep water
area for vessels to bring up in, while the facilities afforded by the ex-
tended and improved quay room will be very considerable. It is,
however, to the increased accommodation for vessels frequenting either
the dock or river that the proposed improvements owe their chief
value and importance, for it is almost impessible to overrate the
advantage, in such a port as Sunderland, of obtaining a place of shelter
into which the ordinary class of coasiing vessels may run at low
water.” They estimate the expense as fullows :—

£ 2 d
160 ft. sheet piling for protecting North Plerhead .. .. 1280
166 yards timber work fer protecting inoer end of North : <
RWOF 0o vi o3 mus ve 1ma geew aw 1 we (Emas IR
150 yards timber quay at Commissioners’ Quay.. .. .. 4140 0 v
630 yards timber quay on south side of river above Com-
missioners' Quay .. .. .. .. .. .. . .. .. 17400 0 0
900 yards timber quay on north side of river from Folly-
ﬂlldlﬂﬂridﬂﬂu W a i & o . iw wE - EETM ﬂ “
Removing quay on north side of river Ferry-stairs, . ‘860 0 o
11,762 yards of excavation of reck in bed of harbour .. .. b6881 0 0
B B0 AN ArOIRING  ox 4u wa e el we o elail 1-1,'9:13 4 4
£78,281 13
Add 10 per cent. for incidents .. T..uﬂﬂ i :
£86,110 0 0

The engineer (Mr, Meik) has been directed to prepare an estimate
of the cost of deepening the river from the bridge to some distance
above the staithes, and to submit the same to the next meeting of
the commission. The further cousideration of Messrs. Stevenson’s
report 1s deferred.

The directors of the Sunderland Dock Company have informed the
River Wear Commissioners, that they are prepared to sell the dock

on the following terms :—Tbe commissioners to pay on th
shares for the years ending pay e original

June, 1860 aud 1861 .., .. .. .. e D
o OO N s e ke st pir:unh
- LE ] lﬂm L] lmj'ﬁ LA L] L L - . (] (N ] "
LN ] lbﬁﬁ 1] -I-Hﬂ? o U] L] X oW & ** ::

And, in the event of the shipment of coals in the dock exceeding
6o0,000 chaldrons in any year after 1867, then five per cent. in per-
petuity. The four per cent. preference shares to participate in the
increased dividend; above that amount the same as the original
shares. The five per cent. preference stock to be paid that amount. Lhe
cu“"{iffiunitu to Iuﬁv; power to pay off all description of shares at
wur. Lhe subject will be turther discuss ;
L“ Ht e :':nt. ed by the Wear commissioners
As regards Liverpool matters it may be stated that Captain Bevis
R.N., after a connexion of twenty years with the port as Admimltj:
packet and transport agent, is about to retire from that office, Some
of the principsl owners of ships and steamers have commenced a sub-
scription for a testimonial. At the last monthly meeting of the
Liverpool Mercantile Marine Service Association it was reported that
the Conway, a 20-gun frigate, now lying at Devonport, has been
substituted by the Lords of the Admiralty for the Vestal, which was
at first intended to be sppropriated by them for the purpose of the
school-ship in connexion with the association ; and that the Conwa
will be fitted up by the Admiralty in the necessary details, and
moored in the Mersey. Captain Anderson, in the course of some
observations bearing upon the schoolship, said, the education of boys
for the sea would be a great advantage in every point of view, and
prevent many of those ditficalties which too frequently occur on
shipboard.  He suggested that testimonials or diplomas should be
given to seamen for good conduct, and that in connexion with the
roposed school they should also have a school on shore. Captain

eed spoke in commendation of the proposed school system, whicly
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he thought would go far to remove many of the evils now complained
of, and raise the moral standard of seamen. He also suggested for
consideration whether the school m might not be extended to
vessels at sea, conceiving that it might be so adapted as not to
interfere with the ordinary discipline. The receipts at the Liverpool
m House varied very little in 1858, as compared with the
Pﬂﬂﬂﬂ;‘v;lr- In 1858 the amount received wus £3,628,400 azainst
_£3,627, in 18567. At a wmeeting of the Toxteth Park
commissioners a letter was read from Mr. Newlands, the
borough engineer, requesting that his position in relation to the
board should be clearly defined. It appears that an altercation had
taken place relative to the duties of the engineer, who isnot a salaried
servant of the board, but has, on one occasion, received a present of
£100 in acknowledgment of the very valuable services he had
rendered. A resolution wae carried by 6 to 4, regretting that Mr.
Newlands should nave any reason to complain, and requesting him to
continue his professional assistance. At the last meeting of the Birken-
head commissioners a report was read showing that the number of
buildings constructed or altered in the township was, in 1819, 47; in
1860, 65; in 1851, 77; in 1852, 47; in 1853 29: in 1854, 85; in
1855,83 ; in 1856, 261 ; 1857, 215; and in 1858, 2561, making a total.
in ten years, of 1.090. At the monthly meeting of the Wallasey
commissioners, the ferry committee submitted a lengthy report, de-
tailing negotiations with Messrs. Coulborn for the purchase of the
Seacombe, Egremont, and New DBrighton Ferries. Mr. Ruodd, the
late manager of the Woodside Ferry, had estimated the annual work-
ing expenses of the three ferries, with six boats, at £10468. The
boats and plant, he stated, he was unable to value, Messrs, Coulborn
having declined to give him authority 1o do so, but he considered six
new boats switable for these ferries could then be built for £33,000
After an interview with Messrs. Coulborn, the committee had recom-
mended an offer to be made to Messrs. Coulborn of £30,000 for the
purchase of their interest in the Egremont and New Brighton Ferries,
the lease of Seacombe being also transferred to the board, the pur-
chase-money 10 be payable one-half in cash, and the remainder by
the mortgage of the board, bearing interest at five per cent, fur a period
of ten years, and the boats to be tuken by the bLoard at a valuation,
and to be paid for in like manner. The recommendation of the com-
mittee having been approved by the board at its last meeting, the
offer was made, but rejected by Messrs. Coulborn,  Further attempts
at negotiation proving fruitless, the committes observed in their
“the only course is to give Messrs. Coulborn notice, in writing,
under section 38 of the Wallasey Improvement Act, 1858, re-
tﬂring them to signify whether or not they are wiIIinf to treat with
the local board for a fall of their interest in the said ferries, and to
proceed to have the consideration to be paid and the terms and con-
ditions of such purchase settled, in case of difference, by arbitration,
as provided by the Act.” It was resolved that this shounld be done.
According to the estimates of the finance committee of the Birkenhead
evmmissioners, the Birkenhead Ferry revenue for the year ending
April next will amount to £24,466; the gross expenditure is calcu-
lated at £16.,766. A rather noticeable paper on * Home Education
considered with Particular Reference to the Training of Mechanics
or Operatives' Children,”” has been read before the Historic Society by
Mr. Hugh Shimmin. The paper urged that, notwithstanding the
advance of intellectual training at school, the training at home was
becoming less effective or more n' glected. Schools were now expected
to do everything, and the parents rested satisfied by the merely
handing their children over to the school teacher. The home training
of the last ion was contrasted with what was seen now, and the
distinguishing features of the time were illustrated by the increase of
intemperance amongst females, the rage for public amusements, and
the inordinate love of dress. Facts in support of the views advanced
were adduced, and the evils resulting from the neglect of home
training were shown in the degeneracy of female servants, and the
vity which so much abounded amongst the working-classes. In
noticing the rage for amusements as one of the distinguishing pecu-
liarities of the day, Mr. Shimmin said it was expected that men
might be fiddled into morality and sung into religion,

n the north a few matters of interest are reported, The first cargo
of coals was shipped in Jarrow Dock vesterday week. The cofler-
dam having been sufliciently cut away, a large river barge, belonging
to Messrs. Losh, Wilson, and Bell, in the tow of a steamer, was

ssed into the gates in the forenoon, and locked into the dock. The

ge was towed to the further end of the dock, and hauled under
one of the spouts, A train of one hundred wagons of small coals
was waiting above, and being run down, three at a time, along the
self-acting incline to the top of the spout, were discharged into it, and
thence into the barge. At three o'clock the barge was towed out
again in the presence of a great number of people, and amidst loud
uﬁoa'lng. &e. There are now 23 ft. of waterin the sill of the dock, and
14 ft. water in the channel, which is being dredged to 25 ft. The
more formal and complete opening of the dock will take place in a
few weeks. A “ Northern Architectural Association " has been formed,
and already numbers twenty-six members. The committee for
oting the erection of a memorial in honour of the late General
avelock, at Sunderland, have agreed to invite artists to send in designs
on or before the 7th of February. The monument is to be crected in
the Mowbray Park, and the cost is not to exceed £1,500. The
nade on the north pier at Tynemouth is to be thrown open to
the public in a few months. A few days ago a blasting operation
took place at the Trow Rocks at Shields. Upwards of 22 ewt. of
der was used on the occasion, and a large quantity of rock was
removed for the Tyne pierss The number of bankrupteies gazetted
in the Newcastle district in 1858 was fifty-nine ; in seven previons
ra the average was thirty-six. The district bank stoppage  and
idation has probably had something to do with this.

At a meeting of the Cambridge town council the Parliamentary
committee reported that they had considered the notices of an in-
tended application to Parliament for the Bedford and Cambridge
Railway, and desired the council to express to the directors their
opinion that the erection of a new passenger station near the town
was pecessary, the present Eastern Counties station being too far dis-
tant, ill-arranged, and inconvenient. [ This point is well put.] The
committee also observed that it was desirable to construct a bridge
over the railway where it crossed the Trumpington-road—a sugges-
tion to which the committee of directors have acceded.

There has been a good deal of grumbling among the Norfolk
county magistrates with reference to an excess on the estimates de-
livered the county surveyor, Mr. J. Brown, for certain extensive
works which bave been for some time in progress at the county
lunatic asylum. The county surveyor admits that there has been an ex-
cess of £3,214 10s. on estimates of £19,9235 ; but states that an afivance
in building materials took place, that labour was scarce, and that some
alterations and deviations were made in the plans. The committee
of justices, in whose hands the management of the asylum is placed, will
not admit that Mr. Brown has altogether satisfactorily explained

the discrepancies between the estimates and expenditure, although
it is generally conceded that the works have been well executed. A
long debate took place at the sessions held on Friday, and a com-
mittee was appointed to take into consideration the duties and emolu-
ments of the office of county surveyor. It was further agreed that
Mr. Brown should be reappointed at Easter for six months only, and
that at the expiration of that time the office should be considered
open, with a new salary and under new conditions. The salary
attached to the office has been the enormous sum of —£60 per annum !
advanced a few years since to £75, and three per cent. upon all works
above £500, magistrates appear now to have come to the con-
clusion that a higher salary must be paid than they bave accorded to
Mr. Brown, who has been in office twenty years. A somewhat
similar question has been discussed by the Northumberland magis-
trlt& in consequence of the necessity of agpulntlug a successor, in
the office of surveyor of county bridges and buildings, to the late Mr.
H. Welch, who died on the 21st of December last. From a statement
submitted by Mr. Elliott, deputy clerk, as drawn up by Mr. Dickson,
clerk of the peace, it appeared that Mr. Welch was appointed county
bridge surveyor in 1831, at a salary of £400, and that in 1830 he was
also appointed suryeyor of county buildings, at a further salary of
£200, making for the two offices 4600, Mr. Welch at the same time

not being precluded from chamber practice; and his services wer®
described as having been very valuable and efficient. The office of
bridge surveyor was explained to be one ordered by statute. but not
necessarily required to be connected with that of surveyor of county
buildings. By Act of Parliament, bridge surveyors had all the powers
of surveyors of highways, The applications would be numerous, and
to give ample opportunity it was recommended that the matter
should be left open until the sessions at which the a pointment was
made. It was further suggested that, until the Luter sessions,
when the vacancy would require to be filled, the services of Mr.
Weleh's foreman should be retained. Mr. Hodgson Hinde moved

that it was expedient to confine the duties of the bridge surveyor to
be appointed to the superintendence of bridges only, as originally

committed to Mr Welch, on the ground that many civil engineers,
who would be most efficient superintendents of county bridges,
might be incompetent to superintend the architectural works
of the county. It might then be a question whether they would
employ a county architect with the ramainmf; £200 a year, or leave
it open to appoint architects for particular buildings as they were re-
quired. Sir Matthew White Ridley, Bart, thought that if they
appointed two persons, with a divided responsibility, it would intro-
duce confusion ; besides, it was unnecessary so to do, as he considered
that gentlemen might be found quite competent to undertake the
duties combined. He wmoved, therefore, an amendment, that the
oflices of bridge surveyor and county architect be confined to one
officer, whose duties should be delined by a committee. Mr. Hugh

Taylor seconded the amendment, remarking that they would get one
good officers for £600 a year, whereas, if they divided this sum between
two officers, they would get but indifferent ones. The amendment

was carried by ten to four. On the motion of Sir M. W. Ridley the
committee to define the duties was appointed, and it was agreed that
th!!{ should present a report to the adjourned sessions, in February,

with a view to the appvintment being made at the Easter sessions.

The Lynn town council have declined to pay the last call of the
Norfolk Estuary Company for one-third of the £5476, on the ground
that the certificate was not in conformity with the Estuary Act, the
works claimed for not being of such a nature (it is alleged) as would
render the claim valid.

Steps are being taken to secure the benefit of the Oxford Middle
Class Examinations for the eastern counties, and to select Ipswich as
a centre. A meeting was held with this object on Monday:.

Mr. F. Chancellor, survevor to the Chelmsford Local Board of
Health, has just presented an elaborate report on the water supply of
that town. The population of Chelmsford amounts to abunt 8,000
persons, living in 1,600 houses, of which 1,200 are connected with the
water mains of the Board of Health, The consumption is estimated
at 95,000 gallons per day at present, but Mr. Chancellor considers—
looking at the demand in other towns—twenty-five gallons per head
a sufe basis, so that when all the houses in the town are connected
with the mains he estimates 200,000 gallons per day will be

uired. The country round Chelmsford is destitute of springs of
suflicient calibre to wmeet this requirement; and after a very
careful consideration, Mr. Chancellor arrives at the conclusion that
an artificial lake containing 1§ acres (described as abounding in
springs, and containing 2.500,000 gallons), at the foot of the railway
embankment on the north side of the town, would be the best soarce
of supply. This lake was formed during the construction of the
railway, and as the water is of a better quality than that obtained
from other sources, Mr. Chancellor proposes to conduct it by means
of iron conduit pipes to a filtering tank to be constructed in the Board
of Health yard. Mr. Chancellor further develupes his views as follows :
—*“The end of the pipe in the lake will be 4 ft. Lelow the surface,
and will be protected by a perforated cage to prevent the admission
of leaves, and other coarse matter. The filtering tank will have a
filtering area of 1800 superficial feet, which would be capable of
filtering 100 gallons per minute ; and the tank would hold, when full,
80,000 gallons of filtered water. The filtering medinm would consist
of *Ransome's Filtering Slabs,’ which, although more expensive at
first, are easily cleansed, and thereby effect a large annual saving.
I might observe, in passing, that these slabs have been used at the
Suuthampton Waterworks, and, in answer to a note, I have received
a very satisfactory reply upon the subject ﬁﬁfﬁ'lﬁ,é'unginmtu the
works, The filtered water would then be conveyed by a short pipe
into a well about 25 ft. deep, outside the present engine-house, in
which would be placed a three-throw pump, which might be made up
of portions of our old pumps. DBy means of sluice cocks at the
prnfer oints, the water could be immediately brought into the pump-
well. From the pumps, I propose to lay down a 10-in, main direct
to the reservoir at the top of Long Stumps, without any branch
therefrom, save one with astop cock to connect this new main with
the old main in the Board of Health yard; and thus the water would
be pumped up into the reservoir direct.” Mr. Chancellor, after going
into further details in reference to the mode of working the supply,
states that he proposes to erect a water-tower about 80 (t. high at tgﬂ
works. The board have expressed themselves much indebted to
Mr. Chancellor for his report, and have agreed to defer the matter in
order that the levels of the lake and also of the river may be taken,
that the water in the river may be tested, and that other inquiries
m!g be made.

he Boston Gas Company propose an addition to their works of a
large gasholder, exhauster, &c. Mr. R, P. Spice has received in-
structions to prepare the plans and estimates. The Louth Gas Com-
pany have advanced their charge for lighting the public lamps §s,

r annum on each lamp.

Yet again Wisbeach and the river Nene. At the last meeting of the
Wisheach town council a committee, appointed Dec. 3rd, to take into
further consideration the state of the river Nene and the works of the
Nene Valley Drainage and Navigation Improvement Commissioners,
stated that after making inquiries they unanimously recommended
Mr. Thomas Page, of Middle Scotland-yard, as the engineer to con-
sult with the corporation upon the state of the river. A very pro-
tracted discussion upon this point resulted in the adoption of the
report of the committee, and an order to invite Mr, Page to confer
with the corporation upon the state of the river. On the motion of
Alderman Watson an order was also made for proceedings to be
taken (at the expiration of the time specified in a notice to the Nene
Valley Commissioners to remove the dams) before the magistrates,
with a view to the immediate removal of the obstructions in the river,

Under the supervision of Mr. Naylor, C.E., a 6-horse engine bas
been placed in the Norfolk Lunatic Asylum, The boiler will also
supply steam for the laundry, cooking, heating, &e,

At Bury (Lancashire) it is stated that the original estimate for the
new workhouse was £5,000, and that positively more than £20,000
bas been expended! ‘The Rochdale town council have sgreed to
take halfl an acre of land at a rental of 1}d. per yard, for the purpose
of erecting another gasometer 100 ft. in diameter. At a meeting of
the Manchester city council last week, Mr. Alderman Goadsby stated
that, as the new Smithfield Market Hall was on the point of com-
pletion it was the wish of the markets committee that every member
of the council would see it, and say how far their views had been
carried out, One reason for this was, that the committee proposed to
ask permission of the council to erect a similar market in London-
road, as it would be a great accommodation to a large number of
mhabitants in that locality.,—~The vexed question of the Manchester
post-office seems in a fair way of settlement, although the gale goes
down with a heavy ground swell. At the last meeting of the city
council Mr. Alderman Heywood moved, “That inasmuch as the
post-office authorities have decided to erect a new post-office on the
site of the Queen’s Theatre, and other properties adjoining, this council
authorises the mayor to communicate to the Postmaster-general the
willingness of the corporation to afford every assistance in the fur-
therance of the bill through Parlisment, and in arranging with the
owners and occupiers interested in the properties which are required
to be purchased.” Mr. Councillor Green did not see why the Govern-
ment should have had to l[)eml £70,000 of the public money upon a
site, when the council could have sold them one which would have
answered all the purpose for £20,000. Mr. Councillor Cottrell con~
gidered it was £50,000 of the public money thrown away, The re-
solution was passed, with two or three dissentients,

SHAW AND THOMPSON'S SCOTCH IRON MARKET
REPORT FOR 1858,

THE state of the Scotch pig iron trade during the past year has
been such as might have been expected after the severe crisis
of 1857. The price has been unusually steady-—speculation has
been less keen, and produced small variations in price—foreign
shipments have considerably decreased, and local cnnsumph'nn has
fallen from 312,000 tons to 275,000 tons. At the beginning of
the vear a speculation for a rise was commenced in Liverpool, and
in the months of January, February, and March, the price
gradually advanced from 52s, to G0s. per ton; but it soon became
evident that the rise was premature, and that the trade had been
too violently shaken during the crisis of last year to recover so
rapidly. The result was, that before the end of April the price
had receded to 52s,—the figure at which the advance began, and
since then quotations have ranged between 52s. and 56s. per ton
for mixed numbers warrants,

It was anticipated by some, that iron would have declined at
some time during the year to the prices which ruled after the
panic of 1848 ; but such calculations have been erroneous, and it
1s now generally admitted that since then the cost of producing
iron has increased fully 12s. per ton, making the present price
quite as unremunerative to the makers as it was at the time we
have referred to.

The average price this year is 564s. 6d. per ton, showing the
great depreciation of 14s. 6d. per ton as compared with last year—
the average of which was 69s. per ton.

We have given above, various statistics of the trade—the most
noteworthy of which is, the addition to our stock this year of
nearly 150,000 tons, making the total stock 337,000 tons.
Another fact claiming attention is, that notwithstanding the con-
tinuance of low prices, there are to-day 131 furnaces in blast
against 123 same day last year; and there are five new furnaces
in course of erection.

Nothing will show better the lifelessness of our market during
the past year than the statement that the extreme fluctuations
have only been 8s. per ton, whilet in the previous year the price
varied 35s. per ton.

Regarding the prospects for next year, the present state of trade
1s not very encouraging. Orders for spring shipments are as yet
apparently not very extensive; and in our own district, although
some of the consumers are very busily employed, the majority
have very few orders, and some are almost altogether idle. With
a continually increasing stock, and the anticipation of at best
only a very gradual revival of trade, we cannot look forward to
much higher prices for 1859 than we have had this year ; nor do
we expect that for a year or two yet we shall have that vigorous
activity of trade which characterised the few years previous
to 18457.

The closing quotations to.day are for mixed numbers warrants
54s. 6d. per ton, and for No. 1 and 3, G.M.B., 53s. 3d. per ton,

SHAW AND THoMsON.
Glasgow, Dec. 31, 1858,
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PRICES CURRENT OF METALS.

British Metals are quoted Free on Board; Forelgn in Bond. — Extra

sizes are charged for at the rates agreed by the trade. Brok
- ':r
is not charged for buying except on Foreign Tin, —
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The new year has opened very favourably in the metal market, the prices
of most descriptions having sdvanced, with prospects of greater activity
than it has exhibited during the major portion of the past year.,

Rarus and other deseriptions of iron are confidently expected to advance
somewhat townids the close of this month,

Scorci Pie Inox is not quite so firm, the quotations for mixed nu mbers,
G.M.B. close at 53s. 3d. for cash, and 5ds. 6d. three months open. The
shipments for the week ending the 12th inst. were 4,500 tons against 7,000
tons the corresponding date last year, -

SPELTER has declined during the last few days to £23, at which a few
parcels have changed hands. Market closes rather dull,

Corren.—The English smelters announced an advance of §d. per pound on
the 1ith inst., at which the market is very firm, and a similar rise before long
is not improbable,

LEAD.—An Imxmmmtrnt having taken place in the demand for this article,
prices are quoted 10s. higher,

TiIN.~An advance also took place in tin on the Tth inst, of £3 per ton on
common. Banca and Straits have participated in this advance and cannot
be had under £130 and L 129 respectively,

Tix PuaTes. Some makers have raised the price 64, per box in conse-
quence of the advance in Tin | those who have mado no alteration as yet
are expected to join the movewment shortly.

MOATE and CO., Brokers,
05, Old Broad-street, London.

TIMBER.

January ld4th, 1850,

1858. | 1850. | 1858, | 1859,
perload— £ 0. & 0 | & w. £ n perload—=2£ o £ 0. | & 8, Lo
Teak ...oocovanes 0 001 0110 013 0| | Yel, pine, per reduced U,
Quebec, red pine,.. 3 5 4 0] 310 4 0| Cannda, 1st quality,. )7 0 190 0|8 0 200
yollow pime 3 0 310 | 8 &5 318 nd do... 10 v JO Ju (10 J0 11 ©
Si.John's, N.lk,yel & 0 6 0| 5 0 8 0  Archangel yellow,. 14 © 15 0156 0 156 10
Quebec, onk, white.. &5 0 6 06| 6 0 6 1o B Petersbucg,vel.. 11 © 14 10 |10 012 o
birch...... 410 4 0| 4 0 0 V| Pinlandiss.ooosaes B O JOJO| B 012 @
ol voiiees 310 410 | 5 0 510 Memel,.....ooo. 10 0 45 6 (20 016 0
:]Iﬂmlh ﬂ-h R 3 ln n .l.'l | " o T L] uﬁ'h'l[hu“.,‘-"ﬂ.. 1] 1I| 1! u H “ Ij n
Broveieses 330 4 0| 917 4 0 white, ® 0 11 O|1v 011 ©
Memel, O0F coovvunnd 6 4 B8 3 6 & 0 ||Gofle,yellow, ldfe,. 01 10 12 10 [ 91 0 %
BElgm .. oocnnnccsens, 310 0 0| 32056 0 0| Boderhamn........10 0 1210| 0 0 v @
Swodlal ... .... 218 317 | 9310 215 i.'hrhu-nll.,pw{:.f
MasaQuebecrdplne 6 0 5 0| ¢ 0 8 0| 19N by by 9, W0 & 0922 038 0
aa mrlpmug g 7 Iu 5 07 0 I|n.. ..... yellow
Lathwood, Dantsc. fm G107 0 9 0  Deck Plank,Dn
Momel ...0 0 0 0| 0 0 0 0 plri'l.l'l'l.lln,ﬁ} 013 110110 110
B, Potere. 8 0 B10 | 0 0 0 0 Siaves, perstandard M
Deals, por C, 120L by 3 hiv 8 In, |.qughw, pipe....... g0 070 Oo|80 O 0 0O
Quebec, ri::lilprumlnﬂ 101810 116 01D © i puncheon.. 20 o 22 090 082 0
redplue... 0 v O 0] 0 0 o o)|aitle, crown
8¢ John,whitespruceld © 16 10 | [ PO } 180 @ 180 0| 163 0 160 o

14 10 16 10

Exuisrrion v 1861.—The Society of Arts has addressed circulars
to all the members in town and country, requesting to have their
suggestions as to the best mode of carrying out the pro lxhibi-
tion in 1861, Many valuable ideas will, doubtless, thus be elicited.
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