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THE EARL OF CAITHNESS GRAVITATION COMPASS,

A new mariner’s compass romarkably d-void of complica-
tion in its various parts, has recently been invented Ly the
Earl of Caithaess, F R S. The ordinary co npass is mounted
upo + gimbuls, that s to sy upon two axes at right am,'es to
each other, for the purpose of allowing the cumpass-box the
power of swinging freely in all direci ons, the necessary re-
sult bring that the botwom of the compass-box is kept by the
force of gravitation, parallel, to a great extent, to the plane of

the horizon, whilst its mountings move in various dicections, |

as intluenced vy the motion of the ship. The essential fea-
ture of the Caitis iess compass is that insteal of its being
mounted upon iimbals it i :nounted upon the top of a pen-
dulumn which swiu :; in a Y 1- and-<ocket joint, Thegimbals
of the ordinary compass ure intended to giv., the compass-box
the power of moving in a true circle; but they do not abso-
lut: 1y give that power, and never can, since there are two
points in the performance of the circle in which there isa
shght catch which tends to make the box oscillate, first o the
right and then to the left or vice v-rsd, a8 the case may be.

The new Caithness compa-s consists of & ball ¢lose under-
neath the compars-box working in a soc ket fixed at the top of
& conical support. ‘The pendulum is about 2ft. in length, and
is attached to the smill ball, which has thus the power of
giving a perfect rotation. It works in a perfect circle aond it
docs not matter how much the ship rolls. ‘T'he Harl of Caith-
ness calls it the & gravitation compass,” because the pen lulum
always poiots to the centre of the earth. He says that it
w.il bear very great rolling ant pitching of the vessel—in
t.ct, a roll of more than 30 deg.

In the canr<e ot a vovage across the Atlantic, made about the
mi iz of October Just, in the Java (Captain Martin), by the
t arl of Caithvese, he tried cxperim-nts with the compass on a
large ccale, the result being that th- maximum vibration of
the compass-card was »bout a quarter of a pnint, whilst
bea 'y standard compasses on bosrd gave much larger vibra-
tions,

The ergraving on page 1 represents the compass. The
little ball uaderneath he compass-box has & small slot in its
~tdesa corvesp radiing pin goes through the socket ant falls
bt tie slot, s proveniing the cowpacs-box trom rotating
vpeaaty vertical axs. sua kecpioy the @ lubbers point” ina
s rarght I ne betweon the axis 0 the compass needio and the
heal [ . vesael. This ¢ tabbers pomt” marked insido
the compass-box is 8 guiae to steer by, since it :hnws the post-
wor of the head of the vessel in relation to the points of the
Cempass,

_Waon in use the compass is suspended at the top of an or-
disary banmacle, which is regulated i diameter s0 as to qave
scope for tho play of the pendalum, ant to confer a pow r of
moving to the extent of 40 deg. Tie louger the p.ou lulum
the steadier of comise wouid be the compass-box ; but ¢ very
lorg pendulum would require room for 4 laige swiag, and on
board D every inch of space is valuable. A pendulum 3tt.
long s fuand to be suiicient, the advantages of still further
ckin;:atiug it bemng more of theoretical tuan of practical
vialue,

THE « CHALLENSER" IN TEE SOUTHERN OCEAN —-
EERGUELEN'S LAND.

The following extiacts from the ¢ Occasional Notes” of a
cortrihutor to the Howr will be read with wmrerest, e pecially
thase referting to the visit of the ship to Kergueiens Laud,
which, 1t wiil be rememibeired, is one of the spots sclected for
the ‘Lransit of Venus Expedition.

The Challerger, having been thoroughly refitted during six
weeks’ stay  at the Cape of Good Hope, steam=d out of False
Bay on Weduesday, November 17, 1873, bound for Marion and
Privce Edwaid's teland, the Crozet Group, Kerguelew's Laund,
Heard or M'Donald’s I land, and afterwards as far south as
could be reached without actually getting awmongst pack ice,
and from thence to Australis.  Besides the ordinary purposes
of the expedition — deep-sen exploration in all parts of the
world—one of the objects for which the ship was ordered to
Eerguelen's Lund wus to investigate its numerous fords,
crecks, and harbours, with a view to sclectiog the most suit-
able place from which to observe the ‘Pransit of Venu: on 9th
December, 1874, The information was to be sent home from
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Australia, and weuld reach before the expedition left England,
It was also intended to leave an account of the proceedings in
a cairn in Christmas Harbour, and Betsy Cove.  We sighted
Marion and Prince Edward’s Islandson the 2511
the cvening, but,as the weather was very thick awd masty, aod
the coast little known, we were compelied to heave to until
morning  Ou the morniug of the 26th surv. ying and explor.
fog parties were land=d, the ship remaining under way sur-
veying, sounding, and dredging. The kelp extended fully 160
yards from the ashore, and grew in the water at & depth of 59
' fathoms ; it loats in long strings, and makes a most cffuctudd
Ubreakwater. We landed va large rough boutders, covered with
slippery weeds, where a little stream from tho hills ran jato
the sea,  Ascending the hillside from the beach you come
ou goft boxgy moss, beautifully green, At first ove scemed to
( walk with great case, as the ground was so springy, except

when you occasiunally sank over your ankles; butefterstime
it was found very tiving, and it was with the greatest relicf one
| cam> upon a bit of comparatively haed grouad. There were
. tnany albatross (Liomedia exulans) sitting ou their e¢ggs on the

\

‘ecember, in

high ground, whire they looked, from a distauce, hike sucep *

grazing on the side of a hill. They allowed you to approach
| wi.hout taking the least notiece, but if you showed that you
» had designs on their ¢gys they stretched out their necss and
. snapped their benks ; but it was not the least difticult to shove
| shew off the nest with your foot, without injuring them, and
‘ take the egg.  The nests are mouads about two feet high and
about seven feet round the base, made of moss, with the top
side concave to hold the egg. We never saw more
than ome egg 18 & nest. We strolled along the shor
for a couple of miles, keeping & look-out for seals W
came to a pengain rookery, and three kinds were seen — the
king pengutu (An'enodyles rer), the grey penguin (Juhonies,
tuey are called by the Cape people, but 1 cannot nnl thom

dyptes chrysoxom ). ‘Phis is the first tine we have seen the
king pengning; they look very fine, drawn uplike a reguncat
of soldiers, with their bright yeliow necks and breasts.

able
water-courses, ia fact, in ali sheltered situitions. When cock-
ed, although not unpalatable, it bas a peculiarly bitter after-
taste, which mado me distike it, but some of my messmatesre-
lished 1t bighly. I afierwards tasted it mixed with potators
and fried with meat, when [ thonght it good. Theship's com-
pany hud quanties cooked, and uost of them redished 1t very
much., On shoure out of the wind the sun was very Lot, cud
ope was glud to take off some of t » rpecial dlothing, but

was bitterly cold. Occasionally the clouds aad mist cleared
off the peak (3,000 tt. hign) and range of mountawns in the
baclground, which were covered with snow ; the hne
Yof perpetual snow was estinated &t about 1,000 feet
'from the ses, and, although it is now near Mulsuwmmer,

patches of suow were within 890 ft. of the water. Wacen
| Captain Cook pasaed thig islaud he eaid he tbought he
| 8aw trees, but we discovered Lo signs of even ashrub., The
ro.ks and moss upon one of the hiils rather resemble under-
wood when scen at a distance, but you are undecurved ou
nearer approach. The ground gradually rises from the sea,
but is very rough, snd broken by numecrous watcr-courses,
As the Island 8o closely resembles the description of Kergue-
ten’s Land, we were surprised at not finding ducks, more cs-
peeislly as there is plenty of cabbage-seed for them to feed
upon  Bat wothing was found except the clephaat sea-bicds,
ant thair parasites ; and there were no traces of erther goats
or hogs seen by any of the shore parties.

On the afternoon of the 2nd Jaouary Possession Island was
occasionally seen through the mist. Steam was got up, sod,
the must having cleared « onsiderably in the vemug, we
steamed into Navire Bay. &everal very fine cascades were ob-
serve 1, the water tuabling Jown from the high o ffs w the
N. W. ot the bay outside. Iaside the bay a ~mall 1ut, with
a buat and some casks, were seen ; a gun was fired to “ttract
attcntion, but there were no signs ot any sealing or whai g
party. A most remarkable appearance was seent on the easter
side of the bav, were the sun was shining brightly on the high
red hish cliffs above the belt of mist which obscured most of
the land. A very heavy swell was setting into the bay, which
prevented anchoting, so the ship steamed out and made sail.
A high perforated rock, througn which it is said a vessel

deseribed or named), and the crested and rock-hopper (£n- !

The
Kerguelen cabbawe (lringlea antiscorbutica), grew in ¢onsider-
, antities in cievices and ravines leading down to the |

when exposed to the wind, partica..ri, i. the afternoon, 1¢ |
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might satl, stands out more than a mile from the coast to the
westward.

On the cvening of the 6th January, we observed Bligh's Cap
on the starboard bow, but &gt was too late toget iato Christ-
mas Harbour, we hauled to the wind and stood off for the
night  In the morning Bligh's Cap was again seen, and soon
after Cane Francis, steam was got up, and we proceeded for
Christmas Harbour  Un entering the harbour there are high
row ky cliffs on the right hand or northern gide, the barren ap-
pearance of winich is most agreeably relieved by patches of
bright green, The point to the left is lower. The arch in &
detar hed piece of rock described by Cook does not open uatil
vou are well within the outer bay, in which the coal is found.
Further up the harbour the shore on the north side is less pre-
caipitous, but on the south side a most remarkable boulder
some 60y ft high, almost o~orhangs the water ; at the hcad
of the harbour the ground rises gradually some 300 ft. ; but
iu the background, on cvery side, a high range of mountains
completely «ncircles the anchorage. It was blowing very hard
right out of the harbour, with squalls coming down from the
hills.  We had to zo ahead full speed and could well imagine
the difti-ulty a sailing vessel would have in getting to the in-
ner anchorage. Ross was a couple of days doing it, and had
cventnatly to wacp up.

Since this + xp dition was fitted out, a visi! to Kerguelen's
Land was looked forward to with perhaps more pleasure than
any other ot the numerous places on our route, on account of
its being so rarely visited and little known., It well merits
the name of the Island of Desolation, as nothing vaa be more
barren than the appearance of the high rocky mountains, cov-
cred with snow even at this senson of the year, which corres-
punds with July in the northern hewisphere ; and although the
bright green ronders the shore rather pretty, yet onr previous
experience told us that it was only moss and a kind of grass
growing ot a soft boggy soil, and gave no promise of useful
vegetation It was o matter of great interest to the sportsmen
on board to hnow if there were wild ducks on the island. The
old voyagers Cook and Rass mention their existence, and say
that they were good vating, and & scaler we met at ‘I'ristan
d’Acunha who had passed a season at Kerguelen told us that
they were in great numbers.  But not having seen any at
Marion, we were doubtful on the point, afraid that they had
been confounded with shag, It was, therefor:, with consider-
able satisfaction that whil<t pulling towards the beach at the
head of the harbour an unmistakable wild duck flew over the
boat. ! carcfully marked it down in some grass about a hun-
dred yards from the beach.  The landing was very good on a
smooth beach of black sand, with a number of penguins,
sbeath-bills, and tern-petrels on it.. The ducks are smaller
than reellaid, but larger than widgeon. The plumage is dark-
brown, prettily speckled on the breast, neck, and purt of the
back with grey feathers  The drake is a larger bird than the
duck, more grey in the breast plumage, and very handsome
wings with dark-blue, brown, and black feathers. They live
principally on the sced of the cabbage, their crops being full of
it, and the stalks of the plant were seen to be bitten. The
weight of the drake was 16 ounces, and of the duck 14 ounces.
These birds da not appear to have beeu named or des ‘ribed by
naturalists ; probably the variety is only to be found on the
islands in this part of the world.

Sceing that most of the ducks took to the hills, we then
struck up towards the snow, expecting to find a lake on one of
theridges which 1an along the side of the mountain, but there
were very few.  Even where the ground is quite bare of grass
it 1s very soft in places, particularly at the small streamlets
which run down in almost every direction. We picked up
some crystal~, and kept our cyes open for diamonds, )

Oun the 8th January, the weathe r appearing settled it was
determined to go south at once and have a look at the differ.
ent places, with a view to selecting the most suitable for the
transit observers, so we weighed anchor and steamed out of
Christmas Harbeur and made sail. Pagsing between Swain's
Island and Home’s Forcland, in the afternoon we sighted
Mount Campliel] ahead, so called by Covk, It is 8 remarkable
object, the surrounding country being low ; it is about 600ft.
lugh and round-topped.  We weut outside the Rocks of Des-
puir aud Kent Island, and ran in for Accessible Bay. Got up
steam, and procceded into Betsy Cove, opposite Ring's End
Poiut, where we anchored. It is a little bit of a place, scarcely
room for the ship to swing, sud & great quantity of kelp grow-

¥
ing close to the shore, but a very snug harbour well sheitered |
from the prevailing winds.

On January 14 a party was organised to dig for petrels and
their eggs in the moss. It was wood fun digging ; the petrels,
tern, and shag all burrow in the soft moss, a great number of
eggs and young wero obtained, somatimes three or four feet |
in the ground. A dog would have been very us ful to tell the
burrows that were inhabited. We were greatly amunsed watch.
ing some king-penguins on the marcn, the leader would ad-
vance & few yards and halt, then the main boly moved vp,
leaving a rearguard ; the rearguard would then «lose, and they
appeared to have a grand coansultation, when the mancuvres
would be repeated. The same bird always led ; when they came
to the stream, which was only ankle-deep in parts, tunmng
very rapidly over a rough stony bed, the marches became
shorter. Occasionally one would fall. but he enerally recover-
ed himself and got into his place like 2 good ~oldicr,

We remained at Kerguelen umil the 31st of Jaauary, on
which day the ship's company built a large cairn on the hull
on the N E. side of the harbour, which in all probability will
remain for ages as a memorial of the visit of the Chatienger,
into which the report, with charts, &c, of our proccedings
whilst at the island, sol fered up iz a tin case, wer* deposited,
for the information of the expedition for obsciving the transit
of Venis on the 9th of December, 1874, Not the least sign
of a tree was seen on the island; the largest plant is the cab-
bage, ana that rarely cxceeds two feet high.

At noon on the 6th of February we sighted eard Islang,
and shortly afterwards anchored in Corintlnan Bay  The bav,
which opens to the eastward, is completely surrounded by
hills, except at its head, where there 1s a low beach of black
sand extending across the island to the westetn shore, a dis-
tance at this point of about seven miles. The hills ou the north-
ern shore are topp d with snow, but it does not com+ down
to the water's edge. A point of tand runs out wto the bay,
but it appe its to be quite free of vegetation. There was a little
green on one of the lnlls in the backgrountd, but the moss
does mpot grow in aoything hik: the luxunance of Kergue-
len, and cabbage does not exist. On the south-western and
southern shores there are magmficent gliciers, extending to
the water's edge.  1'ue mountarn was clear t+ a height of about
8oufi., but above that clouds ard mist completely obscured
it. The total height is vartously estimated by sealers and
otliers at from 6,000 to 12,000ft, but that is mere guesswoik,
as it does not appear that any one has made the caileulation
by avples. Of oue thing we were guite cerain—there must
be immense fields of ice on the high ground to f ed the
giaciers, which we were told extended the whole leng b of the
island to the southward on both <ides.

Leaviny the ncighbourhood of Heard Island, we proceeded
to the southward., The icebergs met with by us were usually
from § t¢ 1 mile in diameter and about 3uoft. high ; the
highest measured was 350ft. Ligh, bat it was evidentiy an old
berg, floating ona large base; the largest was seen farther
south,in lat. 66° 43’ §: it was certainly three miles m length, '
and was accompanied by several others nearty as large. They
were all remarkably clear of rocks or stones, although each .
time we have dredged sufficient evidence has becn Lrought
up that the bottom of the sea is fairly paved with the debris
brought by them from the Aatartic lands. In ~hape they are
nearly all tabular, the original top surface of ihe glacier re-
maining uppermost, or inclived at a slight angle to the ho-
rizon. In this cold climat: they could nut be otherwse,
ualegs they broke up in conse juence of somne local weakness

To the eastward of 92° E, long. icebergs were very numer-
ous, and continued so as we ran to the castward, even when
we were at a di:tance from the pack. Their absence further
to the westward, between 70° and 80° E. lonyg., except wh-n
close to the pack edge, was so marked that, coupled with therr
absence on the same meridian in lower latitude, as shown Ly
the ice charts, it is thought that there can be no laa i for 2 con-
sidcrable distance south in that neighbourhood, aud that a very
high latitude could be gained there if desired. !

The pack ice consisted chiefly of small saltwater ice-pieces
from 30 to 50 feet in diameter; 100 miles inside the pa- k edge
Ross found _hem to be 200 yards in diamcter. The sin
scason’s ice was about 3 fect in thickness, the hummolky e,
formed by several Jayers of thig hieaped one upon ant ther, an
frozen compactly together, was 7 to 8 feet thick, the n. oy
portion of cach piece being covercd by a layer of snow : b .t
a foot in thickness. Scattered about in the pack were o 1ew -
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I« v oured berg pleces of all gizes, somne of them frozen into
G~ Mwater e AN the .atter was much honeycombed by
m 0o, hat it was evidently still of sufficient strength to give
v oev daagerons Llow if accumulated agalost a vessel’s sido,
or to a vesel forcing her way through the pack. A properly.
iorufied ~hip conld have made way through most of what weo
saw und it ceitainly does not deserve the name of a ¥ barrier,”
given to it by Wilkes, althougsh ho was perfectly justified,
with s unforrified ship, in keeping outside it. In the pack
were num rous icebergs, but they were not in greater numbers
than we found in the open water, and certainly zot numerous
enongh by “hemselves to form the nuclous for the pack to form
upon.

pUn the 27th February we shaped our coutse for Mclbourne,
and vory soon left the regions of iccbergs far bekind, reaching
Melbourne on the 17th March, 1874,

A NOVEL BALLOON ASCENT.

The French nation has long been foromostin aerial naviga.
tion, Pilitre de Rozier became {amous a8 the first who ven-
tured to ascendanafico valloon, the invention of the renowned
Montgolti v. This was on October 15,1783, a few animals
having previonsly been sent up, which safely returned to eacth,
Soon aofter, Pilatre azain went up, taking with him the
Marquis d’Arlandes ; and gradually it became so fashionable
to take a trip into the igher regions that many persons fell
victims to the aerial fever,  Pilitre himself lost his hife, being
precipitated into the Channel inattempting to cross. Itisto
him that the ideaof using Walloons for war purposes is to be
ascribed, as on his suggestion the Convention authorized the
formation of 4 company of Aerostrers, who wero employed in
teconnoiterinyg the enemy., T'wo officers made the observations,
and commu-i ated with carth by means of fiags, or by mes-
sages wntten on paper and weighted to prevent their being
lost. The last experiments of this kind wero made in
Algiers, in 1830, but with so little success that the company
was dissolved.

Aerial navigation, however, assumed great prominence
again in the late war, especially, as we have often described in
these columng, during the siege of Parig. It was in this ex-
cellent school fur acronauts that Theodore 8. vel, one of whose
remarkable ascents forms the subject of our illastration, was
cducated, He traveled after the close of the war, with his
teauuful balioon Koloss, in Sweden and Deamark, anid then
in Germany.  His mother-in-law, Madame Poitevin, a well-
known acronaut, was probably L instructress, ‘The ease
andselegance of Sivel’s balloon in ascending created & general
sensation,

In Leipsic (in the fall of 1373) he was descending rapidly,
with five other voyagers , and seeing a great danger, he bold.
ly discharged the gas at once (by a suitable mechanism for
slitting up the ballvon), after the anchor had taken hold, and
obtained thereby full control over the empty balloon, without
any loss oraccident. His most remarkable sscent, however,
was made on May 20, 1873, from Leipsic, when he ascended
with five balloons, fastened together, which was, as he him-
selt stated, the grandest experiment ever undertaken in this
liee.  This ascent is the subject of our picture. Arvound the
main balloon Furopa, were secured the four smaller ones,
named Asia, Africa, America and Australia. The ascent was
made at 5 30 p.m, Sivel and one passcoger being in the
basket.  ‘The strong wind carried the balloons, which turned
playfully around on their axes, in 8 westerly dircction ; and
they were vigible at an elevation of 9,000 fect, as their great
bulk made them very obvious at that height. Atabout 7
o'clock Sivel detached the smaller balloons, and succeeded in
drawing them down to the basket and hooking them thereto.
He then opened their valve- simultancously, and descended,
safely and majestically, to the earth near the railroad station
at Durrenberg. A few days after this ascent a double ascent
was undertaken, Sivel rising in the before mentioned Koloss,
and Madame Poitewin traveling in the ball~n Zenith, making
an almost unique display in acronautics.—Scientific American.

Turne are said to be over 47,000 pieces of metal in every
locomotivo and tender made at the Baldwin Locomotive
Works, Philadelphia,

APPARATUS FOR LIGHTING RAILWAY CARRIAGES
WITH GAS.

One of the most needed improvements in railway matters
isa better aystem of lighting. The means at present generally
adopted aro very inadequate and manv travellers never o
without a portabls lamp by which *hey are able to rewd at
night with some degree of comfort. It is evident that sone
form of gas must soomer or later come into nee ani woalli.
slrate on page 5 n system), the invention of Herr ‘tulins
Piatsch, of Berlin who has long been knuwa in Earope as a
maker on a great scale of gas-meters and gas tittings.  As fur
back as 1867 hoe placed himself in commumcation with the
officlalg of the Nicderschlesisch-Markische Rulway, and pro.
posed a new syst>m of lighting railway carnages with gas
They co-operated cordially with hun, and after mors than
threo years of oxperimenting all diiculties wore overcome,
and the Pintsch system of lighting has been adopted regularly
on the railway in question, and is being rapidly applied on
cight other lince, including that from St Petersburg to Mos-
cow, and the Australian « Nord-KRaiser Ferdinand !

The system says the Engineer, consists in fitting cach car-
riage with a reservoir of wronght iron, ints which gas is forved
to a pressure of about six atmospheres; or 90 1b. ‘L'he gas
then tlows from this rescrvoir throusgh a very simplo and in-
geaious regulitor to & lamp made of cast iron and of the sim-
plest possibla construction, which is placed i the roof i cach
compartment in the ordinary way. Now all attempts to use
coal gas in this way have been fatlures, tor the reasons already
explaned; but Herr Pintsch employs ol gas, which is qnuite
unsffected by the pressure when made as he makes it The
oil-making apparatus cons'sts of a double-storey retort.  The
oil, which may be whale oil, dead oil, common bine shale vil,
coarse petroleam, fat—n fact, almost anv cheap hydrocarbun
will do~is iniroducerd 1 a continuons stream ity a tiay in
the upper retort.  Here it becomes partially volatulised, and
then circulating through the lower tetort the process is com-
plete, and the gas is passed through a short length of pipe
provided with a tar-well, and thence to a purifier charged with
sawdust and lime, and thence to a gashobier. Un the Nied-
erschlestsch-Markische Riilway the cylindriral portions of
two old lucomotive boilers with flat ends riveted in, are used
to hold the gas, which is pumped in by a small compressing
engine operating not on the gas directly, but on o which
rigeg and falls with the pistons in a way which will be readily
understood.  The gas is pumped into these at a pressure of un
Ib, At the ide of a convement piece of rail several small
8 and pipes are erected, which are in commuuication with the
compressed gas reservoirs, and from these, by the and of a stout
indin-rubber hose and coupling, the teservoirs under the
carrieges are filled much as the bags are nlled on the
Metropolitan  Railwe, . About eight minutes are roquired
to supply a long train with gis. The gas is led to
the lamps on the roof by small pipes }in. bLore and the
fittings aro so contrived that the burner, which is of
the batswing typo, of steatite, is readily twined back out of
the basin of the lamp to permit the latter to bo cleaned  The
glass bowls can be replaced, if broken, in 8 few mnntes A
reflector is placed over cach tlame, and though this reilector
passes a flat chimney, the air for combustion comes down out-
side this clumney, findiag its way in through small perforations,
aud at the highest speeds no tlickering ot the tame is percep-
tible. This lamp is in itself worth the attention of railway
companies, even if it were to be used with oil, as it possesses
many advantages over the ordinary lumbering contrivance.
Before the gas reaches the lamp, howover, 1t has to pass
through the regulator, and this is one of the essential fuatures
of the whole design., It consists of a small cast iron bog
placed under each carriage out of the way. This vessel s
divided into two portions by a diaphragm of dressed sheep-
skin, which is partially supported by a smull lever and spring.
The lever acts on a little conical valve, and the moment the
prossure becomes too much the diaphragm rises and shuts oft
the gas. We have seen this regulator tested, and its action, wo
can say from personal observation, is perfect;and it is found
that the gas improves the quality of the leather, being, as it
is, frec from acids and rather oily in its nature. It is unneces.
sary here, wo think, to enter into farther descriptive details,
ag we Lave fully illustrated the apparatus in another place.

As regards the resalts, it will be asked first, for how many
hours can gas be carried? and, secondly, what is the light
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given? As regards the first point, we may stato thata com-
posite carniage has been fitted up on the London and North-
We-tern Rulway  This carrisge has been running for ome
weeks, Iteanis gas cnough in a receiver, made of wrovrght
won Lo, thick, 5t 10, long, and 1ft 43in. diameter, at five
atmorpheres pressure to run twice to Holvhead and back,
suthcnent gas boing left for a further run to Chester, if neces-
sary. In other words the carringe carries gan for over 1000
miles It may be imagined that the gas woald wasto away,
or lose its illnminating power during 8o long a run, but this
is not the case.  Wo found the carriag : after two runs to Ho'y-
head and back, and having stood at Euston thr ¢ oays, stil
wareving 8 pressure of one atinosphere, ag tested by a Bourdon
gnuge, put on for the purpose of ascertaining the pressure
But the point has been set at rest by Here Gust, of the Neid-
e tochlesiseh Markisehe Ralwav, who filled a receiver, and left
it untoud hed for eight months, at the end of which time it
was found to contain gas under a considerable jressuro, and
of good itlummating power.  The apr aratus in use at Euston
for making the gas s temporary ant of the rudest desrip-
ti n; two picces of 3in wronght iron piping abont 4it. lony
constitute the retorts, which are heated by coke burned in o
sheet iton furpace  The purifier 18 about as big as o hat, and
the pasholder was made by a tinsmith ; the o1l used is that
dmined from the car age-lamp bowls, and is, we need uot

- way, suflioently filthy otatf, the pumpiag is done by a conple

of men,  As repards the second question to which we have
refereed, we may state that the oil gas is probably of nearty 40-

| candl power, ant tee light n the carnage is about 7 to 4 in

favourof the gas

We have spoken tha. Zally of Herr Pintsch's system be-
cat~ it appears to have heen we!l and car fully thou rht out,
The libour involveit is partly proved by the evernnous num-
her of patents which have b-en taken out {rom tim# towtime
« cover improvements. The use of this system on the Con-
t ncnt s an accomplirh-d fact, and the results obtarned on
the London and Norta-Western Railway really appear to 1-ave
noth ug to be desired but its more extended e2doption.  Of
conrse, 1t is quite possible that better systems of hightiog may
be nsed, hat we venture to think that they have to b yet
wvented,  We have sail nothing about relative cost, that ix
a matt v of detail little sff cting the public, and not possess-
ing scieptific interest enough for iscussion here; we belicve,
however, that the expense of the light is foun!on the t'on-
tinent to b about 70 per cent. cheaper than oil lamps.

In our illustration on poge 5 Fig. 1 shows a portion of a
railway carriage with the gas reservorr; Figs, 2 and 3 show
the gas making apparatus w th the supertmposed retorts ; Fig.
1 13 @ section of the reservoir , Fig 5 310ws the regulator, th-
conrtru. tion of which will be uaderstoo ! at & glauce ; Fig 6
shows one of the lamps complete with tube in place, while
Figs 7 and 8 show the small engine used for compressing the
gas into the reservoirs.

Tue camphor of commerce, it is well known, is the produce
of ¢ Camphort officinarum,” a tree of Ciiina and Ja To
vater,
when the camphor 18 deposited. It is afterwards punifi d by
sublimation, and turther refined after its arrival in this counv
try. Lwmmenee quantities of this article are imported frowm
Singauore, aud though o0 valuable in European comm: rce, mn
Sumatra and Borneo a much higher value 18 put up n that
known as Sumatra camplior, which 18 obtamed from ¢ Dryo-
b lanops aromatica, or ¢:mphora,” which docg not come to
this countiy as an article of trade. Besides these there s a
third kind of camplior, known in China as Ngai cawpnor ;this,
in po ot of value, stands between the ordinary commercial
article and the Malayan or Sumatra camphor, Its botanical
source ha- fur & long, time been doubtful, but it has generatly
been attnibuted to an unknown species of ¢ Artemisia.” Mr.
D. Hanbury, however, who has done so much in cleating up
doubts on the botany of mavy of our important articles of
trade, moro especially in relation to drogs, has recently, in o
paper read before the Pharmaceutical Society, identified the
plant with “ Blumea balsamifera.,” It is a tall, herbaceous
plant, and bhas long been known for the powerful smell of
camphor emitted from the leaves wien bruised. It is com-
}xxl()udin Assam, Burma, and iodecd throughout the Indian
islands.

GUMPEL’S RUDDER.

Wo {illustrate, on page 7, new forim of balanco rudder
which was recently tested in Eogland It is descnibed as fol-
lows in Engineertug,

It may be described as a balance rudder which awways keeps
its fo.e edgo in the middle line of the vessel hke an ordinury
rudder hinged at the fore ed ze.

The ordinary balance rudd r, a8 18 well known, is pivated
near its muddle, and can, with a large rudder area, be ens ly
put over to large angles. But it has certain disalvantages
which have preventud ite being adapted in anv except a fow
very large steam veswels in the Rov 1 Navy. [t stops the way
of the ship at slow sp-ede, an | is uncertain in its actinn when
thye vessel is under anil, ‘Pais is < ;ppored by manc to ne due
to the fact that the fore part of the 1udder isou on « side of the
ship while the after part is on th» othor side, and the idea of
Mr Gumpel's rudder 15 to retain the advantage of the ordinacy
balance rudder ns to case of turning with « lurge radder
arca, and to obviate its drawbacks by & < the whol of
the rndder on the samo side of the ve ! for any degree of
inclination.

The means by which Mr. Gumpel acvomplishes this can
best be described by reference to [igs. 1 and 2, on page 3,
which are tnken from photographs. The tore part of the 1udder
is kopt in the middle line of the vessel by the guide rod 1t
apger fore cotner, which is capable of sliding forwar' .4 aft
tu 8 gronve or slot under the vessel's counter, The incimation
of the rudder i<obtained by makinyg its axi3, sshi v 18 nesr its
centre, move round on & crank on what usua'ly forms the rud-
der heal A spindle goes down through the rudder centie,
rotind which the radder {8 caable ot revol.twr, and this
spiodle with the arms at the top and hottom foron the crask
which cariies the raider centre out of th mi!tle hine, and
the dwrection of the plan: of the ridde s rogalstad by the
guide rod at the fore end b ing compeit d to slite clong the
wmiddle line.

It will +asily be geen that the advaitago vhich this rdlder
has over the cominon rudder in point »f 071 is mainty at
large angles, and this may b-illusirated by Fizs. 3 and 4,
whirh wi | be found fully discussed in Mr, Gumpel's pap-r be-
fore referred to.

In Figs. 3 the ordinalesto the line B £ C measure tne turn.
ing power 1equired for the ordinary rild v 1t the diff:ron* an-
gles of inclination marked alonz the base hne, and the urdi-
pates to B C N meacurs the turning power required fo an
equal sized Gumpel's rudder, from which 1t will bo reen that
there is a point, between 35 deg and 40 deg, at which no
power would be required to hotd the latter in position.  This
perhaps will be better understood from Fig 4, in which O
represents the shding guide rod at the ture edyze of the rudder,
P the centre of pressire and spindle of the rudder, S the rud-
der head leading up through the connter of the vessd, and P
S the ann of a crank. In this diagram R 8§ 1epresents
the moment to turn the rudder at the differcur angles,
and it will be seen that when PS becomes perpendicular to
O P the rudderis perfectly balanced aud po foreo is requred to
hold it in position. .

The chief objection raised to Mr. Gumpcl's rudder ig that it
s-ems complicated. It certainly doesappear mor complicated
op paper than whewn seen fitted to the vessel, and the caso with
which it could be wotked, although the steering wheel was
swall, and a bhalf-turn of it put the rudder hari over, was a
subject of much remark on the trisl. That it would be of
great advantage to river steamers and other craft ri quinng
good stzering p,wers, there can be little doubt, butit would
be premature to pass an opirion on it for sailing vessels,
The tendency appears to be rather in favoul of small rudders
for sailing vessels of the m-rcaotile marine, although in yachts
they are sc.uetimes of considerable area 1a proportion to the
size of the vessel. It is obvious that the advantages of a
balanced rudder of ary kind ie felt chicfly where large rudder
area ig required.

A 1aree hill, consisting almnst of pure sulphur, wasg discov-
ered about two years sioce, 900 miles west of Omabs, and
thirty miles south of the Union Pacific Raitrwad. Itisalmost
pure sulphar, containing only 15 per cent. of impurities. The

deposits in Sicilr, from which most of the American supplies
are obtained, contain 35 per ceut. of impurities.
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TWELVE-HORSE POWER PORTABLE ENGINE.

TWELVE-HORSE POWER PORTABLE ENGINE. , ments which can be applied to this class of engine. The boiler

. I is constructed to burn sawdust and shavings, a¢ well as coal

We illustrate above, from the Engi.eer, another Exhubit ] or wyud, and iz also supplied with Head and Schemioth's pa-

at the Taternational Exhibition recently held at Kensington, | teat apparatus for burning straw, reeds, or cotton stalks, which

The above journal describes it as follows : has already been described in our columns, and bids fair to
} One of the best specimens of mechanical skill at the South | form an fmportant link in the history of the steam ongine.
Eensington Fxhibition is the 12 horse power double cylinder | Tho boilor has 303 square feet of total heating surface, with
engine manofnctured by dMessrs. Ransomes, Sims, and Head, | fifty.soven tubes 2}in. diameter. The feed pump is double,
and employed to drive Messrs. Allen Ransome and Co.’s sawing | and connocted with a reservoir in the smoke-box in such a
machinery This engine is fitted with all the lat st improve- | manuner that ono pump. upplies the reservoir with cold water
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which ig then heated to nearly 212 deg. Fah, and then co
flows into the recond pump, which forces it into the boiler at
a high temperat: re.  T'his arrargement is calculated to save
pearly 1 1b of coal per horse-rc wer per hon..  The cylinders
are double, 8}in in diameter, with 12in. rtroke, and are steam
jacketed as well as the covers. The slide valves are double; |

wae adde being held in place by a temporary strotcher, aided
beneath by props of mud. No mould-boards were used, that
I could perceivo, nor reference wmade to any plan ; the model
was arranged apparently by sight. The rnbs, when ald in
place, presented a very fair outline of the usual Nile form of
hull, that is, with the heaviest druught forward. As to the

the inner one is of the ordinary miidiron tvpe, and worked by | formation of thess ribs, they had to cut their coat according
immovable eccentrics on tho thaft ; the outer or cut-off valve | to their varied stock of cloth, and no one matched the other

is connected with tle¢ governorg, and arranged to admit more '
or less steam into the cylinder according to the load upcz the
engine,

This improvement, which we have illustrated, is the inven-
tion of Mr. T. C Brown, of the Orwell Works, Ipswich, and
has been found 1o wourk admirably in practice, especially for
driving circular and v} r ght raws, mills, aud other similar ma-
chinery where the work 15 often suddeuly thrown on and « ff.
The follcwing is a description of the invention :—The ap-
paratus consists of t w0 small eccentrics A and B fixed on the
cranik rhaft C, ard turnirhed with straps D and rods E fitted in
the usual manner. 'The extreme ends of each pair of rods are
cornected together by a sulid link F, to the middle part of
which—bctween the ends of the cccentric rods—is atta hed
the rod of the cut-off valve, and through this hollow block
the sclid links are capable of sliding vertically. The weigh
shaft H, the arms I, and supyorting reds J form the connec-
tion betwe b the links and governor X, which is on the Porter
principle. The action of the whole is as fullows :—The ec-
centrice A—the rods of whith are atlached to the loweren g
of the links—are fixed at such an argle in relation to the
crank as 1o «flect an early cut-ff, whilst the eccortrics B at-
tach d to the top of the litks are set so as to allow a late
suppression of the stearn. When the load on the engine is
diminished or increastd the governor instanily bi gins, and
continues to revolve above or bilow its normal epeed, until,
by tbe rise or falling - £ its arms and balls, it ehifta the links
and brings the adjuttable valves more or less under the 1n-
fluence of the carly or late cut-oif ¢ crentrics, thus regulating
the supply of eteam to the altered load until the engine again
meker it proper number of revolutions per minute.

Many inventions have been paterted fur cutting off steam
at various parts of the cylinder by the action of a single ec-
cepiric connected with the governor, but althot gh the rteam
is cut (ft 1cgularly in accordance with thie load on the ergine,
the eshaust is always more or less throttled when a single ec-
centric is ureid, ‘1he accompanying diagrams will, however,
show that this is not the cage m the present arrangement, and
the exhaust is Ift perfectly free at whatever , ortion of the
stroke the steam is ¢t {f by the action of the governors.

EASTERN ARTISANS.
By F.H. Waxuay, CE, in the English Mechanic.

In offering some random observations on this subject I do
not pietend to bring “urward any new discovery in the way
of mechanical construction, from workmen who, from the
lopg halnt of using Nile mud unly in their building operations,
and of dabbing to,«ther various articies for domestic use of
the same matcrial, have consequently but a very crude notion
of makiug anything, cther straight, square, or round. A
few points, however, atiracted my attention, that may bear
curious comparison with the refined mode of working in other
countries

During a stay of several weeks in one place on the banks
of the Mile, some half dozen men brought down on the backs
of donkeys 8 quantity of second-hand timber, of every variety
of shape and dimension. QOne of the gang set to work on a
large baz of old bent rusty nails of all sizes, and procecded to
straighten them by laying them in a charcoal fire, picking
out the hottest as they came, with & pair of forceps, and flog-
ging tbem out upon a block of granite. I soon saw that it
was their intcution to build & candjia or small trading boat
for sailing up the river, from the banks of which another man
fetched a number of basket-loads of mud, and built up an ar-
rangement for melting pitch, this was constructed of mud
only and bore a grotesque rescmblance to a common laundry
copper.

With a proper sclection of crooked pieces of wood, and
others made to suit by diligent adzeing, the framework of the
vesse]l was quickly sct up bottom uppermost,, cach rib as it
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in rize and quality of timber. For example, there would be

a equare fection of rib on one side, and the opposite one con-

sisted of a round piece of wood, if ithappened tosuitin outline,
and perhups o long rib in another pair would be matched by
several ghort bits, to make up its fellow, but these irregula-
rities were distributed judicioucly with regard to strength.
Next came the planking, and in this they displayed thetr best
skill. 'The only cutting tool employed was the “ quadoom,”
a kind of short-handled adze, which they used very dexter-
ously, trimming the cdges of the planks to a pretty close fit
where they came together. The back of the adze served as
a hammer, and as in all their kit they only had the fragment
of a raw, most of the planks were cross-cut by notching on
each side, breaking off the picce and trnimming the end with
this universal tool. In order to economise wood (which 13
very fearce and dear in the country) the planks were not cat

to match, or to waste, but laid on iwv all sizes-and lengths. -

As soon as there was sufficient planking to bold the ribs to-
gether, the vessel, by dint of much heaving and shouting, was
rolled over o asto licin all positione, for convenience of
working. The seams were caulked just the rame as here, and
when this rudely-constructed vessel was finirhed and payed,
it was surprising how well and shapely she looked. Likeall
of her class, with cargo on board, the gunwale would be
only just above the water level, therefore the most crazy
planks were reserved for the barrier of wash-boards, mad:
water-tight, and fortified outside by a stately embankment of
Nile mud, which in that country dries again very soon after
it is wetted. ‘Trecnails were not used in the construction, for
of these they scemed to bave noidea; in fact, they had no
augers in the proper sense of the term. Ifa hols of extra
large size was required it was rimered out from a smaller one,
with a cross-handled implement haviog a flat bit, sbaped hke
the blade of an oyster-knife. The whe le bull was fastened
together by an enormous amount of nalling, and as this re-
qmred a vast number of holes to be bored, these were made
with an ease and c lerity that would have put cur best mo-
dern gimlets to shame, for much of the wood was acacia, and
rather hard. The tools used were a kind of drill constructed
as follows: a short stout piece of iron wire was driven into
the enil of a »traight <tick or staff, about one inch in dieme-
ter, and from twelve to cigbteen inches Jong. An old ferrule
ora few coils of wire, prevented the ends from splitting. Aa
inch of the other end of the staff was cut round as a shoulder,
and the projecting piece whittled into a kind of knob, which
was forced into a hole bored in a nutof the Doum palm
This knob must be rather larger thun the entrance of the holn
in & put, and this baving been scooped hollow when the staff
is driven in, the nut, though quite loose, cannot full off again.
This served the same purpose as the havdle ofa joiner's centre
brace, and as 1he 1vory-like substance of the nut is of an unc-
tuous character, the rubbing parts do not chafe, but acquire
a fine polish. This tool is used by grasping the nut asa
handle, and rapidly rotating the staff by a drillbow, consisting
of the leaf stalk of the date palm, strung with a thong of hide.
The various sizes of wire were quickly sharpened by merely
bamumering the end on a picce of iron and then rubbing them
on a lnmp of grit-stone.

This leads to a description of the way in which the Turkish
pipe-sterus arc bored. Curiosity prompted me to ascertain
how this was donc, for some of the stemsare six feet long and
drilled quite true and central throughout. The best sticks
are said to comeo from the country near Constantinople, and
are cut from g kind of dwarf cherry, specially cultivated for
the purpose, and trained to grow perfectly straight; many are,
however, obtained from Oleander bushes ir the valley of the
Jordan. If the sticks are not quite straight when they reach
the pipc-maker’s bands, he soaks them and dries them again
under due pressurc. The workman squats beforc a log of
wood driven into the ground or floer. In the top of the log
thoro is an upright iron pin about au inch and a half long;
a bobbdin exactly resembling 8 common cotton-reel fits freely
upon this pin. In the top of the bobbin is driven an iron-
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" exercised and developed, and become rather prehensile,

wire punch less in diameter than the intended bure of the
pipe ; the upper end of the wire is spread out by hammering,
and made sharp like a bradawl. A conical centre hole is dug
ont in the end of the stick to be drilled, this is set on the top
of the skarp wire, which is rotated rapidly to and fro with a
bow, the thong of which passes round the reel. For conve-
nienc e, the work 15 usually beguu with a short wiro drill, and
when all of this has entered a longer picco with its attached
reel, is substituted. The drills acting vertically, the fine
borings fall directly out without clogging, or the nec-s-ity 9!‘
withdrawing the drill till the work is completed. There is,
however, one very important condition essential to the success
of the operation While the stick is being drilled, it must
be held somewhat loosely in the hand, o as to be continually
shifting round ; 1f this is not attended to, the bore is sure to
ran out of the centre of the stick. 'T'his may be exemplified
by the operation of drilling up a Lrass wiro for the purpose
of forming a tube of small bore. If we attempt to accomplish
this by fixing the wire in a vice, however carefully the _dnll
ig used it will run out to one side befors it hus gone an inch
deep. But if, on the other hand, the driil (formed of a piece
of steel wire sufficiertly long) is br 1d as a fixture in the vice,
and the wire to be drilled rotated on to it with a bow (the
wire havirg & reel thrust on to it for that purpose) the bore
will continue exactly in the centre of the wire. Oae cnd of
this is pointed to run in the breast-plate, and the other is
nws-ked with a ceotre punch, 80 as to run true on the drill
point, this will come outat last precisely in the ceptre or point
of the wire .
Digressing from the question, in certain cases of moving
the tool or the reverse in rotating work, it may be remarked,
that in screwing wires, a far truer thread is obtained when
the work is turned into the dics, and skilled gas-fitters well
know that they get a thread free from druokenaess oy fistog

© their die-stocks in the vice and screwing the gas-pipes into

them.

Analogous to the pipe-stem boring, is the operation of the
machine employved at the small-arms factory at Ealiold, for
drilling out the long hole in woodcn guonstocks fur containing
the ram-rod. This is done with a long shell auger, but if
this alone revolved the hole would never coatinue straight,
but tend to follow the grain of the wood, as the slender bit
is elastic and yielding. In order to prevent this, while the
bit is rapidly revolving, the gun-stock also revolves more
slowly in an opposite direction ; this causes the hole to run
true, however cross-gratned the wood may be.

I once entered an armoury in the Enst, where they were
stocking and putting together common flint-lock horse-pistols,
a brace of which every swaggering fellow likes to carry in
bis belt during an excursion. I, however, left in disgust, see-
ing that there was nothing to learn. They bad no work-
benches, but were all seated cross-legged on the ground, some
using their naked feet to bhold the work, a very common prac~
tice throughor.t the country, for when a man has gone all his
life-time w.inout shoes and stockings, bis toes get properly
At
Cairo I cuce stopped to Jook into the stall of a man who had
mounted a grindstone, and gained his living by grinding edge-
tools. There was no treadle fitted, he sat at the stone bicycle
fashion, and turncd the bandle directly with his foot, hook-
ipg his great toe on to the iron cravk-pin, round the end of
which it had worn out & soft luxuricus hollow, having an ex-
quisite polish.

A number of fire-arms of the rudest construction are yet

" made in the East by the Arabs, but they all appeared to me

to bo very insuflicicnt and harmless, and the old match.lock
is still carried by so.ne of the wandering tribes. During oar
travel through a part of Samaria, it was considered prudent to
hire a Government escort, as the authorities then, to some ex-
tent, becarue responsible ior any outrage upon travellers.
Accordingly we were provided with two * soldiers,” mounted
on pretty fleet horses, but the men had nothing, in dress or
apprarance, to denote a military calling, or anything in their
favour to distinguish them from the thioves against which they
wero sent to protect us.  One of them was armed with & long
spear only, the other had dangling at his side & most ridicul-
ous abortion in the shape ofa blunderbuss of native maunafac-
rure, only cighteen inches in length. This, suspended by a
single sling from his neck, danced frantically about as ho rode.
The stock was too short to bo held to the shoulder and it
would have to be fired pistol-fashion. The muzzle of the

barre! was as largo as an egg-cup, and the bore dwindled down fH

to tho sizo of a candlc-socket atthe breech. Irrespective of
the moral effect its appearanco might produce, I concluded
that practicaliy this wust have been more a weapon of casti-
gation thau destruction, for if loaded with a charge of slugs,
and fired into & group of mew at a tew yards distance, from its
scattering proclivity, it would probably hit them all, and
might perhaps break the skin and draw blood in a bare place
without the risk of penctrating.

An Arab onco undertook to guide us to a place where sport
was to be had in shooting hares. o himself was armed with
a pative flint musket, tremendously long in the barrel ; this
was fastened to the woodwork of the stock by some dozen
brass bands or ferrules, which he prided himself in keeping
particularly bright. He soon shot a sitting hare, creeping up
as close as possible. He asked us to reload his piece; this
we were about to do with turee drachums of Eaglish sporting
powder. He said that this would not -, a8 his gun would
not kill unless it bad six or eight drach - this we gave him
on his own respousibility, thinking it o .. unlikely that with
our powder his frail pieco would be blow 1 to bits, as the sub-
stance of the barrel was scarcely larger at the breech than at
the muzzle. When he fired again he neither hurt himself nor
the game, An examination of the weapon explained the mys-
tery, for the touch-hole was quite one quarter of an inch in
diameter, thus acting as a kiad of safety-valve, giving veat
to more than half the force of the powder, while the rurplus
was driving tho charge. Barbarous as these weapons are,
both in design and workminshp yet the barrels ol some of
them are fine specimens of forging. [ particularly remurged
one p ece; it was a short carbine with silver bauds to hold
the bacrel to the stock, which was also ornamented with
silver. The birrel had ot been bored, and was of & very cu-
rious pattern, not a spiral twist like ours, but an assemblage
of. fine bright fibres crossing in every direction [ was told
that this was made st Damascus, sud duriag my stay at that
city I ¢ntered u smitby where arms were made.

‘Tue only tael used was u fine quality of hard wood charcoal.
The bed of the forg was raised the samne as here, but the
curious feature was the back, which coasisted of a slab of a
light porous kind of the fire-stone, Uader this the blast en-
tered, the tuyere appeared to me not to be a round aperture
a8 with us, but was extended horizontally about two inches.
Opposing the back there was a simrlar slab of fire stone
which wasset at various distances, according to the magnitude
of the work to be heated. If this was small there was not
more than an inch between the slabs for containing the iguit-
ed charcoal. 'The faces of the stone acquired a white heat
which thus confined and reverbersted on to the work, with
but a small consumption of fuel. There were two single bel-
lows of a circular form, connected by a rocking staff, so that
while oue of them was be'ng brought down the other was be-
1og raisel and filled, thus givieg a continuous blast. It
might be suppoced from this description that the arrangement
was rather a primstive and ioeffective one, but the work dono
proved quite the contrary. The superiority of all iron work
forged with charcoal 1s well known, but if this were used 1n
our form of forge with weighted bellows, it would be rapidly
blown away. Inthe Damascus forge the pressure is obtained
by the direct muscular force of the arm so that the smith can
regulate his biast by feeling, aud 1nstantly 1ncrease or dimine
ish its force, or stop altogether according to the state of the
work ; and the charcoal being coafined in a narrow space be-
tween two walls of non-conducting fire-stone, the escape of
heat as well as of fuel is preveated.

At a recent meeting of German cogiacers a new method of
jointng gas pipes was described, which wmay interest some of
our readers:—Instead of the usual projecting end, the pipes
have chaunels around them. When placed in contact end to
end, a8 strip of soft lcad is bound about them, and pressed
tightly against the pipes by & wrought iron ring. The ad-
vuntages claimed are that the pipes are lighter and more
es ily cast ; less lead is required to make tho joint tight; no
heat is required for applying 1t ; it is quickly done ; and es-
pecially that the joint is somewhat elastic, and will 1ast longer
in goft ground, or when heavily loaded.

Tgs Ponnsylvania 1ailway ananually carries 10,000,000 tons
of freight and 6,000,000 passongers.

11
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THE BENGAL FAMINE,

The connection betwecen this great calamity and works of a
mechanical and enginvering character is closer than would at
first sight appear. The nature of the climate and of the soil
of the district affected is such as calls for the coustruction of
irrigation canals on a very large scale, and, it is said that were
thesep,once carried out the probability of a recurrence of the
evil would be extremely remote. There scems to have been
n) lack of willingness on the part of British capitalists to cn-
gage 1n such works, in the same manner as they have already
eogaged in Indian railway enterprize to the extent of about a
hundred millions sterling. No fewer than ten irrigation
schemes are described in the columns of Engineering as having
been projected, some of vast extent and others smaller. The
difficulty seems to have lain in the unwillingaess of the Indian
Government authorities to countenance these schemes. In
fact of the ten projects mentioned but two were countenanced,
one of the two but parually. The following is given as the
history of the project which bears principaliy on the case in
point,

«The Bahar Project, & very large scheme, taking its sapply
from the river Son, and irrigating a very large tract of country
in and beyord the province of Bahar, the couatry in which
the so-called Beugal Famioe now exists, where millions of
inhabitants arc now suffering from starvation, distress, and its
concomitants, discasc and ruin; and for the relief of which a
loan of ten millions sterling has been asked from the British
Parliament by Lord Salisbury,now Secretiry of State for India.
This project was also ncgatived by the Government, who de-
clined to give any guamatee of interest on the capital re-
quired ; the result being that instead of guarnnteeing intercst

mswmssnas

on a capital of about eight millions in 1867, providing irriga-
tion and so avoiding the horrors of famine, they have now, in
1874, to <pend about the same amount of capita! in an unre-
munerative manner. It is unfortunately this same unwisc
policy which, extended to the whole of India, continues to be
its ruin ; and there is little doubt that wero the inhabitants of
these countrics not imbued iwith Oriental fataliera, apathv,
and resignation, they would exclaim loudly against such
treatment, and probably not confine themselves to exclama-
tions. It is even possible that should this suicidal policy be

adbered to, the English in India may yet have to suffer se- !

verely ; we have witnessed the mutiny in 1857 of the soldiery,
the greater part of whom wore inligbitants of Oudh, which
wag only tov plainly the result of coufisuatiug the rights of
the Oudh lauded proprictors or talukdars, scizing property
worth geveral millions sterling, or, as it is called, the rescttle-
ment of 1856, and we may yet see greater things than thuse,

As ragards this Bahar Project we may, however, at present
briefly mention that from one-third to & quarter of this project
has been adopted by the Indian Government, and that portion
will be carried out by the Iandian Pablic Works Department,
who commenced it only about two yvears ago, and may tinish
it, like the other departmental canals, ina quarter of a century,
or more.”

The government, however, has done its best to alleviate as
far ag po-sible the suffcring of the inhabitants. Fuod was
poured mnto the country as fast as possible, but the difficulty of
trapsport was great. A tewmporary railroad was coustructed
from Cbhumb ghant to Durbanga, the rails in many laces hav-
ing to be lsid night upon the earth. This road carried 1000
tons of rice per day. About 2000 ox carts, similar t. those in
our illustration were required to transport this into the interior.
This service was one of great difficulty owing to the gearcity
of the water and the bad condition of the roads. During oue
short period 200 cirters abandoned the service takiog away
their oxenanl carts—s& fact that demonstiates pretty clearly
the difficult nature of the work the government found itself
obliged to perform.

INTERNATIONAL METRICAL SYSTEM.

During the year 1868 and for some time subsequently a |

commis:ion composed of delegates from more than twenty
States of Europe and America met, at intervals, at Paris to
congider the question of the adoption »f a uniform system of
weights and measures. The commission came to no definite
conclusion but it was acknowledged that the Frencli decimal
systeam ie at once most rational and most simple. While the

system was not at once adopted by any of those governments

it was determined that sets of standards, exactly similar to
the origmals in the French archives, should bs made and
a completo set furnished to the government of cach nation
represcoted at the comumission. The manufacture of these
stan.jards was entrusted to I'rench Savants and the work has
just been taken in hand. It was resolved to make them of
an alloy of platinum and indwum as affording & substance
which would be least subject to change from the various
causes of fire, chemical action, shocks, variation of temperature,
&c. Our illustration, on page 12, represents the melting of
the metals at the Conservaloire des Arts et AMéliers. ‘The ap-
paratus used was the largest of the kind ever constructed. It
consgisted of a number of oxyhydrogen burners and the heat
attained during the process of melting reached the point of
about 4,172° Fah, The lump of metal, when placed in the

————
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3.1 inches thick. Its7alue was $50,000 and it much cxcevded
in size any lump of platinum over before melted. The melting
process occupied about two hours. The appearance of the
melted metal was that of a glowing silver white flmd with a
mirror-like sarface ; when cooled the ingot was silver-like with
a roughexed surface. The ingot will be rolled to 77 times its
present length and cut into bars and shaped into the standards
oy very careful mathematical measurements.

During the past few months a little model of a railway on
the funicular, or rope, system—which has already been suc-
cessfully in use for five years at Buda— has been exhibited
at Rome for the purpose of ascertaining the advisability of its
adoption for the proposed line between Naples and the crater
of Mount Vesuvius. The genera' opinion has beon favourable
to this system, which is noted for its great safety, and the re-
gularity of its movement. Oane of the features of last year's
Vicopa Exhibition was & short fucicular line up the hill of
iahlenberg, in the environs of Vienns, the incliue being a
maximum of 33 in 100. This line was one of the most favour-
ite resorts of visitors, being used on some days by more than
5,000 persons, The Austrian Government, before authorising
the working of this line, as also that at Buda, wished to prove
the solidity of its coastruction, and tn this cnd the metallic
cords were several times cut while the carriages were in motion;
owing to powerful breaks, however, the zarriages were stopped
im.nediately,

The Company of the Mount Vesuvius Railway, represented
by Mr. E. E. Hlieght of Rome, is now negotiating with the
Italian Goverament for the necessary concessions for the new
scheme, an illustration of which we give on page 29. The plans
of the l:tne have been wma le, whence it appears that the railway
is to be 26 kilomdtres in length, tarae of which are to be
worked on the fuwvicular system, and the remaiuing tweaty-
three, which do not preseat sny notable inclines, in the or-
dinary manuer. The funicular railway will cummsnce at the
foot of the mountain, and will be div ded into two sectiona,
The first, 1,200 mdtres long, with a maximum jonclice of 20 in
100, will reach to Adrio del Cavallo, where will be placed the
wiading machine and a statiou, and the secoud section, 1,100
métres long, with a magimum incline of 35 in 100, will ter-
minate at the distance of a fow feet from the great crat r
This station will have a large vaulted roof in lava, built in
such a maanner a3 to protect the line in case of an eruption
by separating the lava torreat right and left. For this purpose
also, the line will be raised from the sarrounding ground,
while the steepness of the incline will also prevent the lava
from accu nulating. In plinning this lino the stitement of
Professor Pa'mieri that all recent eruptions came nearer and
nearer his Observotory has not been forgotten, and on this
account the line wiil be constructed oa the opposite side of
the mountain. At a short distance from Adrio del Cavallo is
the large projecting ro ° Moate Somma, behind which,
should an eruption take place, all the rolling stock cou d be
stored in safety, and in addition telegraphic commuaicatio
will be established between the Observatory and the station,
80 that all important observations may be at once made known.
‘The line also will be made in such a manner that the only
daoger possible from an eruption would be the destruction of

a few hundred feet of rail.
8 Tho cxpenso of constraction is estimated at less than £160,-
000.
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crucible measured 44 8 inches long by 6.6 inches broad, and THE CHELSEA THAMES EMBANKMENT. l

This vast and uscful public work, which we illustratc on
page 13 was opened publicly a few weeks ago by the Duke and
Duchess of Edinburgh. Our view shows its appearance on
looking down the river from Batters.a bridge. Such grand
and useful public works as these are oxponents of the vitality
and constant increase in size and wealth of the metropolis of
England.

THE JARDIN DES PLANTES AT PARIS.

We illustrate on page 28 the new buildings just erected at
Paris for the collection of reptiles at this great abiding place
of zoological specimens. The butldings consist of two paviit-
ons joined by a gallery, and the arrangements mado are such
that the habits of the interesting 1nhabitsnts are observed
with the greatest ease, the highting bewng perfect and the
space ample. The arrangements 1uclude large stoves and air
heaters which will maintain a temperature suited to cach
class of the reptiles.

In our last we gave an illustration of one of the principal
entrances $o the New Opera House in Paris. In the description
of this splendid stracture it is stated that the key note of the
edifico is found in the grand stair case. An illustrition of
this staircase will be found on page 32 from which it will be
seen that the praises lavished on it are not undeserved. The
steps are of white marble from Serravezza, the rails in green
Swedish marble and the balusters in red antique marble.  Ths
galleries of e,ch storey look out on this staircrse from balcouics
in gilded bronze, except in the case of the first stor y vwhose
balconies, in rare marbles of different shades project from the
side or the staircase.

The mep which we publish on page 17 is from a recent
number of Le Monde lilustré. In describing it Le Moade aays
that the best way to show the usefulness and excellence of an
invention is by making it pass from theory to practice, which
it has done ia the case of this new system of maps and plans,
This system is the inveantion of . Raymond Signouret and
it certainly has some points of novelty and excellence—espe-
cially in tho fact that however closcely crowded such maps
may be with names, it is a matter of but a moment to find
the exact locality of auy of them. For example in this map
of tho seat of the war in Spain, ~uppose it was wished to find
Murquiza. The name is looked up in the alphsbetical list
and found to precede the tigura 13. Casting the eye along the
line running across the map from this figure at th+ side of
the map, Murquiza isat once found on theriver Sommorostro.
The map will, doubtless, besides illustrating the most recent
improvement in map drawing, be useful to our readers in
following the operations of tue Spanish war.

We understand, says the Nautical M igazine, that a new
suggestion has been made by Captain J. W. Webb, of the
British Navy, showing how seamen's ordinary duck trousers
may casily be converted into Wfcbuoys in cases of emergency.
The manuer in which Captain Webb's suggestion is to be
rarried out would appear to be as follows: — Furst, securely
fasten the bottoms of the trousers, each leg scparately, with a
piece of twine or ropeyarn; then wet them either 1o a bucket
of water, or over tho side of the vessel, and wave them sharply
round so as to inflate the legs, and, when inflated, quickly
grasp the ton aud secure it with another piece of twine or
rope yarn. The inflated trousers will foram a lifcbuoy, which
Captain Webb has found by experiment to be capable of keep-
ing & man afloat for a considerable time.
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PRINCIPLES OF SHOP MANIPULATION FORENGINEER-
ING APPRENTICES,

By Jouy Ricmarps, M.E.

This, anid the surcceeding articles under the same title swero
published simultancously in the Journal of the Franklin Ins-
ttute, Philadelplia and in Engineering.

MECHANICAL ENGINBERING.

These articles, as already explained, are to be devoted to
wechanical engineering, and in view of the difference of opi-
nion that exists as to what mechanical engineering compre-
hends, and the different sense in which the term is applied,
it will be proper to explain what is meant by it here.

I am not aware that any one has defined what counstitutes
civil engincoring, or mechanical engineering, as distinguished
one from the other, nor i¢ it assumed to fix any standard hero
further than to serve the purpose of defining the sense in
which the term will be used ; yet there scems to be a clear
line of distinction which, if it does not agree with popular
use of tho terms, at least seems to be turnished by the nature
of tho business itself. It will therefore be assumed that me-
chanical cngineering relates to works that iLvolve machine
motion, and comprehends the conditions of wachine action,
8»-h ag centrifugal strain, intermittent and irreguiar strains
in machinery, tho endurance of wearing surfaces, the con-
structive processes of machine making and machine effect in
the conversion of material—in short, agents for transmitting
and applying power,

Civil engineering will be assumed to refer to works that
do not involve machine motion, nor the use of power, and
denls with the strength, nature, and disposition of material
under coustant strains, or under measured strains, the dura-
bitity and resistance of material, tho construction of bridges,
factories, roads, docks, canals, dams, and so on ; also levelling
and surveying,

‘This corresponds to the most common use of the term civil
engineering in America, but differs greatly from its applica-
tion in Europe, where civil engineering is understood as in-
cluding machine coustruction, and where the term engineer-
lng is appHed to ordinary manufacturing processes for the pro-
duction of staple articles.

Civil engincering, in tho meaning assumed for tho term,
has become almost a pure mathematical science ; constants
are proved and established for nearly every computation, the
strength and  dorability of materials, from long and r-peated
tests, have come to be well understood, and, asin the case
of machine tools, the uniformity of practice among civil en-
gineers and the perfection of their works attest how far civil
engipeering has becom . irue science, and argues that the
principles involved are well understoud.

"T'o prove how much is yct to be learned in mechanical en-
gineering, we have only to apply the same test, and when we
contrast the great variance between the designs for machines
uad the diversity of their operation, even when applied to
similar purpyses, their imperfection is at once apparent. Even
if the rules of construction were umform, and the principles
of machine operatiun as well understood as the strength and
arrangement of material in permanent structures, still there
would remain the great difficulty of adapuwation to new pro-
cesses that are continually being developped. If the steam
cogiae, for instance, had, forty years ago, been brought to
such a state of improvewment as to be constructed with stand-
ard proportions and arrangement for stationary purposes, all
the rules, constants, and data of whatever kind that had been
cotlected and proved, would have been but of little use in
adapting the steam engino to railways and navigation in the
present day. I revert to this change in machine adaptation
that is constantly goiug on to warn the apprentice of the task
he will fiud before him. Mechanical engineering bas, by the
force of circumstances, been divided up into classes, such =8
engineering tools, railway machinery, marine engineering, and
80 on, either branch of which coustitutes a profession within
itself, and the most thorough study will be needed to master
general principles, and then a further effort to acquire profi-
ciency in somo special branch, without which thero is but
little chance of success at the present day. But few men,
cven under the most favourable conditions, have been able
to qualify themselves as competent mechanical engineers
sooner than forty years of age.

‘To master the various details of machine manufacture, in.
cluding draughting, founding, forging, and fitting, is of itself
a work equal to most profossional pursuits, to sny nothing of
manual skill, and when we come to add machine functions
and their application, gencrating and transmitting power
withlother things that will necessarily be included in practice,
the task assumos proportions that make it appoear a hopeless
one ; besidues, the work of keeping progress with the mechanic
arts calls for a continual accretion of knowledge, and it is nn
small Inbour to keep informed of the continual changes and
improvements that are going on in all parts of the world,
which may at aty time modify and change both machines and
processes.

Oune of the earlioat cares of an apprentico should be to divest
his mind of what I will call tho romance of mechauicl en-
gineering that is almost inseparable from the views acquired
in techaological schools He must remember that it is not
a scicnce he is studying, and that mathematics deal onlv
with onc branch of what iz to be learned; specigl know.
ledge, or what does not come within the scope of general
principles, must be gained in a most practical way, at the ex-
pense of hard work, bruised fingers, and a disregard of much
of what the world calls gentility.

Looking ahead into the future, he can see a field for the me.
chanical engiveer widening on every side; as the constraction
of permaunent works becomes more settled and uniform, the
application of power becomes moroe diversified, and develops
questionsg of greater intricacy. No sooner has some great im-
provement, hike railway and steam navigation, settled mto a
system of regularity, than new coterprises begin.

To offset the uadertaking of so great a work as the study of
mechanical engineering, thero isthe very important advantag -
of the exclusiveness of the calling—a condition that arises
out of its difficulties. If there is a great deal to learn, these
iz also much to be gained in learning it. (tis scldowm, 1n.
deed, that an efficient mechanical engineer fails to command
a place of trust and honour, or to accumulate a competence by
means of his calling.

If acivil engineer is needed to survey railways, construct
docks or brid es, buildings or permanent plant of any kind,
there are scores of men ready for the place. and qualified to
discharge the dties, but it an engincer 18 wanted to design
and contruct machinery, ho 18 not so easy to be found, and 1t
found there remains that important question of competency :
for the work is not like that of constructing permanent works,
where geveral men may and will perform the und-rtaking
very much in the same madner, and perhaps equally well
With machinery its success will be directly as the capacity
of the enginecr, who has but few precedents and stitl fewer
principles to guide him, and generally has to set out by rely-
ing wainly upon his speciil knowledge of the operation and
application of the machines that be is to construct.

ENGINEEBING AS A CALLING.

It may in the abstract be claimed that the dignity of any
pursuit is or should be ag the amount of guod it confers, and
the influencu it exerts for the improvement of mankind,

The social rank of those en_aged in the vanous avocations
of lifv has, in different countries and in differcnt ages, been
defined by various standards, Physical strength aad courage,
hereditary privilege, and other things that vnce recommend-
ed men for preferment, bave now lust their patamount 1mpor-
tance, and nearly the whole civilised world bave agreed upon
one common standard, that knowledge and its proper use
shall be the highest and most honourable attainment to which
people may agpire.

1t may be useless, or even wrong, to inustitute invidious
comparisons between different callings which are all uscful
aud necessary, and the matter ig not introduced here with auy
view of exalting the cngineering profession, it 15 even re-
gretted that the subject is to be alluded to at all, but there
i8 too much to be gained by the apprentice having a
prido aud love for his calltag to pass over the matter of its
dignity without cailing attention to it.

Besides the gauntlet has been throwa down and comparison
provoked by the uufair and unreasonable place that the poli-
tician, the metaphysician and the moral philosopher have in
the past assigned to the constructive arts. Poetry, metaphy-
sics, mythology, war and superstition have, in their time, en-

grossed the literature of the world, and formed the subject of |
T e =N




Apri., 1574,)

AND MECHANICS' MAGAZINE.

19

—ri—ira

T
what alone was considered education. In a half century past
"&11 has changed; tho application of the sciences in manufac-
furing, the transportation of material, the preparation aud
diffiron of printed mwatter, the utilisation of natural forces,
«and v her great matters of humav iaterest, have cume to shape
.our laweg, control commerce, establish new relations between
:people und couatries—in short, have revolutionized the world.
So rapid has been this change that it has outrun the powers of
cone ptinn, and people wake up as from a dream to find them-
gelves governed by a new master,

the mnence exerted sinee the world began by what was, a
century ago, calicd ¢ learning.”

- Consid ring ecientific progre s as consisting primarily in
Ahe demoustration of trurths | and, secondly, i their applica-
tlon to useful purposes, we can see the position of the engineer
8s aL agent 10 this great work of reconstruction that is now
going on around us, 1t is certaiuly a proud one, but not to be
“attained except at the expense of grat ffort, and a denial
‘of evervthing tia  may interfere with the acquir-ment of
-knowledge during apprenticeship aud the study that must
fullow,

+ The mechanical engincer deals mainly with the natural
fore=s and their application to th. con-ersiou of mat rial and
“#ransport | his calling involves arduous dut es, he 1s broug t
iv contact with what 1s rough and repulsive, as well as what
{5 scientinic and refined.  He must include grease, dirt manual
abour, undesirable assor iations and danger in apprenticeship,
or clse be content to remain without thorouguly understandiug
his profession,

. THE CUNDITIONS OF APPRENTICESHIP.

“

! Were it not that moral inttueuces in learning mechanics, as
-in all other kinds of cducation, lie at the bottom of the whole
“matter, the subjuct of the artidle would not have been 1ntro-
.duc d; but it is the purpose, so far as possible, to notice every-
. #hioy that cunearus an apprentice aod learner, and especially
rwliat he has to deal with at the outset.
¢ Tuacquire infurmation o1 hnowedge ofany kind successtully
-and permanently, it must be a work of free volition, as well
85 frum a semse ol duty or expediency, and whatever tends to

-8trongust means for its acquirement.

4.5 Theintcrest tahen by anapprentice in his business is for this
4] Teason ureatly influcnced by the upinions that he may hold
1. doncerning tuc natare of his engagement. .

. 5 The subject seaus in the abstract to be one of commercial
Bquity, paitaking of the nature of ordinary cootracts, and no

Al -Tations,” Lut no further. Its intricacy is established by the
I fact that all countries where skilled labour cxists have at-
tenupte 1 leg slation to regulate apprenticeship and detine the
i Telations Letween the 5 ster and apprentice ; but, aside frot
‘ ,p'_re\'cming the abuse of power that nas been delegated to
sWastars, aud an svie ¢avs enforcing a4 nonunal fulfilment ot
seDpag moats, sucli legislation, like that iutended to control
rgomu fee anl trade, ur the upinions of men, has failed to at-
‘lg_iin the ol je ts for which it was intended.

<" This falure of laws to regulate apprenticeship, which
-éxisting facts fully warrant us in assuming, is due in a large
idegree to the impossibility of applying gencral rauler to
‘Hogpecial conditions, 1t may be attributed to the same causes
Jthal ek it uscless to fix values, or the conditions of ex-
~Ehange, Ly legislation

*% What is needed is that the master, the apprentice, and the
>public, should underst:nd the true relations between them—
the value of what isgiven and what 15 received on both sides.
-“When this is understood, the whole matter will regulate itself
* without any interference on the part of the law.

B i The subject is an intricate one, and is, moreover, 50 changed
‘iby the influence of science and machinery, and a correspond-
“ing decrease in what may be called special knowledge, that
.Tulesand propositions that would fifty years ago apply to the
" cunditions  of apprenticeship, will at the present day be
" wrong and uvjust. Besides, the distinction between band
#gkill and mental skill, as I will term them, the exclusiveness
+0r general cnaracter of the business, the irregularity of value,
sboth of what is learned and the labour given in return, with
kgthcr conditions not easy to determine, even in a special case,
R

Rairlways have done more to develop civilisation than all | ac

eruate love aud respedt for a pursutt or calling, becomes the [
s

-guulit can 1 »0 construed so far as an exchange of ¢ conside- |

ey

! make tho subject of apprenticeship a most difficult oune to con-
sider

Viewed in the commercial <ense, as an exchange of consi.
| derations or values, apprenticeship can be regarded hik 2 other
; engageinents, but, as intimated beforo, the apalogy ends
hers.  What the apprentice gives as well ag what he receives
are alik too conditional and indefinite to be astimated by
ordinary standards.

The spprentice exchaoges unskilled ~+ inferfor Iatour for

technical k 1owledge, or for tho privilego of the meaps for its
quirement.
The master i8 precumed to impart special knowledge, that
has been collected at great «xpengo aud pa.ns, as & premium
for tho assistance derived from the un<killel labour of tho
learner. Thios spriial knowledze may be imparted in 8 longer
or shorter time, it may be thorough aud valuable, or not
thorough and almost useless.

The privileges of & shup may be such as to offset a large
amount of labour on the part of the apprentce, »r this pri
vilege may be of such a chwracter as to inculeate erronc-ous
ideny, and teach inferior plans of verferming work.

On the other hand, the amount that an appreatice may
ea n by his labour is guvained by his nataral eapacity, and
by the interest he may feel in advanc.ng, al<o fiom the view
he may take of the equity of his cugagement, and whether he
is able . place a proper estimate upon the puvileges he
may enjoy and the instraciion received.

In many branches of business, where thv nature of the
operations car.icd ou are measueably uniform, and have not
fur a long time been much affected by changes and improve.
mentg, the conditions of apprenticeship are more easy to
define ; but mechanicl engineering is che reverse of this; it
lacks waifurmity both us to practice and what iz produced,
and is rapidly and continually changing. As a rule, appren-
tices overrate their services, especially at the beginaing, and
set 8 value on what they purform fur in excess of the true
one.

To estimate the actual value of labour in an engineering
works is not only a very difficult matter, but, to some extent,
impracticable even by those of long expcricnce and skilled in
such computations; and it is8 not to be (xpected that a begin-
" ner will be ab!’ to understand the couditions that govern the

value of hie labour, and he is generally led to the conclusion
that he isunfairly treated, that his servicesare not sufficiently
! paid for, and that he is not advanced rapidly ¢nough.
| ""With these conclusions in his mind no great progress can be

made, and hence the introduction of the subject here.  There

is no hope of explaining the position of an enginecring ap-
| prentice satirfactorily to those who have not passed through
"a course themselves, and acquired czpericnce as a learner,
workman, maaager, and master, It is impo-sible to form
correct opinions of matters that we do not understaad, and
besides what may be pointed out here, there will remain many
points which the apprentice must accept upon the grounds
of precedent and custom

Technical knowledge and skill are considerations that may
| be brought or sold, but cannot be transferred from one person
I'to another—they have a commercicl value, but cannot be
gained as an education for commercial considerations, but
must be paid for in a long term of labour, partially remunerat-
ed, both during apprenticeship and for « time in after practice
The commercial value of professional or technical knowledge
is generally ag the amount of time, effurt, and unpard labour
that hagbeen devoted to its acquirement.

Thig value of technical knowledge is sometimes modified
by the exclusiveness of some branch that has buca made the
object of special study. This exclusiveness is, however, be-
coming exceptional, as the secrets of manufacture snd special
knowledge are supplanted by the application of general prin-
ciples, and should at this day not be cstimated a3 a condition
of importance ; it is a kind of a.tificial protection thrown
around certain branches ot industry, that must soon digappear
as ubjust to the public and unnecessary to success.

In business arrangements, technical koowledge, and pro-
fessional expcrience becomo capital, and offset money or
other assets of a business; not under auy general rule, nor
even as a consideration which the law can define the value of,
or prescribe conditions for, and for the same reasons that the
law cannot prescribe conditions upon which such knowledgo
may be acquired.

This view of technical knowledge in relation to money in

|
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ROLLING BRIDGE A1 ~T MALUL.

. on the bottom of the estuary. |

{April, 1874,

e e St e

the organisation of business
firms, and wherover it be-
comos necessary to give it a
commuorcial value, is the best
and almost the only source
from which the apprentice can
form a true idea of the value of
what ho is to acquire during
his appronticeship.
(To be continued.)

ROLLING BRIDGE BE-
TWEEN ST SFRVAN \ND
ST. MALO, }

We illustrate here a very |
«urious flying or rolling
bridge us-d to establish com-
munication betweon the
towns of St. Servan and St.
Malo, "T'hese towns are gepur-
ated by the river Rance, or
more strictly by tho arm of
the sea into which the YWsrl
falls. Untsl the bridge we
illustratc was constructed com- |
munication bet- een these,
t wns could only be effected
by boats or by going a long:
way round to a bridge over {
the rivor when tho tide was in.
The tide . gos and falis through !
a hieight ot geveral yards at St 1
Malo an i fur almast four hours
twice :in tho 24 hours, it 18 pos- !
gible to cross over the bed of
the estuary by degconding e&eps \
at ono side and climbing again .
at the other. It need not be |
said that the slimy road thus.
available is not pleasant. Tol
avoid such inconvenience as we |
have referred to M. Leroyer,
town surveyor to St. Malo, and |
architect to St. Servap, de.|
signed and had constructed the
bridge we illustrate. It con-
sists of a platform supported on
wheels which ruan on rails laid )

The platform is supplied with '
accommodation for horses and‘
vehicles at cither side, and two |
classes aro provided "for pas-
sengers, the fares being ﬁve,
and ten centimes respectively |
The platform stands level with !
the quay at each side, so that)
nothing is more easy "\hau ac- !
cess to it ; and, as our illustra- '
tion bhOWS, it is worked at all!
states of tne tide with perfect,
safety. Our engravings are re- |
produced from those Whlch‘
have appeared in our French |
contemporaty  L'{llus{ration |
The bridge appears to be ex-:
ccedingly popelar with the in. ;
habitauts of »t, Malo and St
Servan. It is novel in desigu, '
and reflects no ~mall credit on |
M. Leroyer. !
i

(Opeyine oF & BRIDGE OVER
e Ganess.—The first bridge
built over the Ganges has been
opened for traffic.

J
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AUTOMATIC COUPLING OF RAILWAY WAGGONS,

It is known tn many of o /v readers that the Society of Ger-
man Railway Companies offered a prize in June last year for
the invention of an arra' g=ment by which the coupling of rail-
way waggons m ght be dono without requiring the coupler
to go between the weggzons. A great variety of couplings
have of late appeare ), many of themn b:aring the evident stamp
of impracticabibty. We have here, however, to call attention
to one deviged by M. Fuche of Pragie, on which the Deutscher
olytechnischer Verein of that place have pronounced a favour-
able jndgment (based on trial). It s described in a recent
number (1 May) of D nglers Journal.

‘I'h - conuderations by which M. IPuchs has been guided are
(1) that the coupling shoul { be applirable without alteration ;
(2) the apparatus shiould act simply and surely in all circum-
stances; (3) the expense of fitting up should be in surtable
proportion to the a tvantages to be gained. The couy ling is
shown (~ide view and plan) in the figures on page 21 wihuch
ure sbout 1 15th of the natural size. It is & screw coupling 80
mo lified that it can be attached or detached without guing
between the waggons T'he last memver ¢ of the cuupling
chai is connected with a bent laver 4, which can be raised
or lowered by moveinent of the arm a; so that the hok 1 is
taken out of the huok £ and allowed to hang duwan ; or again,
that the same link can be lifted and hung on the hook. The
movement of the arm a is effected by means of one of the two
bandles 4, which are titted, right and left, near the site of the
waggon, or a shaft fixed in the breast beam A of the waguon.
With the 'andles d the movement of scan be produced as if
directly by the hand,

The ovnnertion of the arms b and a is not made arigid one,
tut « Lwtic, through 1nsertion of the strong spiral s,ring A,
T'o facilitate the manipulation 1n curves, the shaft at its m d-
dle slit bearing g is movable round a vertical bolt, and the
sde hearing f 1s fuenished with louger 81ts than ¢, so as to
allow ot the sharpest turning of the shatt e, L'ne weight e
serves to relivve the arm ¢ and the beat lever % ia conse-
quence of which the wu king of the haadle 4 i3 very casy
and simple, aud can be doae by the attendant without any
danger.,

HOCK'S PETROLEUM MOTOR.

Among the few novelties to be seen in the galleries of ma-
chinery 1n motiva at the laternational Extbibition, is anew
Letroleum Motor Engtue, the patented inveation ot Me Jalius
Huck, kly Place, dolborn (s Vienncsvy engineer), which may
be regarded as the atest outcowe of the rescacch tor a substi-
tute #r coal as a tuel, and steam a3 a motive power, by the
utilisation of the natur.al bydrocarbons; and as such 1t merits
attention tor ity ingenmity and success,

The course o1 iuvention hitherto in this direction may be
suid gencraliy 1o have tended to the employment of hydro-
carbotis a8 tuel 10 awd oc supersession of coal, 1or the gener-
atton of steam ; #id maiuwy 1n thres distinct and definite
methods, of wiicn toe crudest and most unsatisfuctory con-
sisted 1o the simple admixture thercot with ordinary sotid
fuel 1n the tutnace. Anocher method, more advanced and
succegsinl, cubol-t8 11 their vapornisation 1n forming whac 13
hoovwn as an ~tair-gas, which 138 conducted by pipesiotoa
tupuiar boiter, and there burnt 1m numerous jrts, as wuau
argand buiner,  Lustly, there s the * Aydon” syst~m which
culsists 121 the combustion of the nquud hydrocurvon in the
form of spray, 1njected into a furnace, by means of a steam
injuctor,

Lue concepiion of Mr. Julius Hock, however, as repre-
sen.ed by thecagine now exhibited at South Kensiogton,
avd allustrated 1n the annexed engravings, goes a stage
fuitner , and, disp:using with the 1otervening applisnces of
butler and futuace, cumurous, costly, aud daugerous, utilises
the power latent 1u the hydrocacbon directly by its combus-
tivh of eXpiosion, 10 mintte quaotities, 10 the torm of apray,
witlnn the cylinder of the engiue 1tself @ the power thus de-
veloped being transmitted by the ordinary mechanical expe-
dient ot » piston moving within the cylinder,

In Figs. 1, 2, the engloe 18 shown insude and end elevation,
and Fig 3, is « plan, on a somewhat swaller scalo; whence
1t will be scen that 1t consists chietly of three separate parts,
viz., the petroleum tank or cistern, a gas geuerator, and the
cugtue proper, comprising the working cylinder and piston

with the othar mechanical apputtenances, In the ealarged
drawings of details, Fig, 4, shows the petroleum cistern amd
jet in section; Fig 5, che gas generi tor and igmiting appa-
ratus ; and Fig 6. the regulating mecuanism or governor. A,
is the cistern, tank, or receptacle for the petroleam, which is
filled bv a funnoel through an orifice in the cover, closed with
a screw-plug ; the surface of the petroleum is open to atmos-
pheric pressure, which is the operative agent for forcing it
into the cylinder, aud its level ts indicated by the gange A",
B, is a metallic plunger, serving to regulate the level of the
petroleun within the cirtern; B', a cock, whereby the com-
munication between the cistern and thecylinder is established
ariested, or regulated , C, the hand-wheel and gcrew whereby
the plunger is raised or lower 1 as requisito + D, the lupnd
fuel, petroleum, or hydrocarbon; E, the conneccting prpe
between the cistorn and the cyliader, fitted with a valve.
chamber and valve E', to prevent the reflux of the flusd by
the pressure caused by the explosion , F, F', nozzle and valve
for the admission to tho cylinder, of thy jet of air whereby
the petroteum-j-t is dispersed in spray and vapour ; H, the gas
wenerator, cortaining the naphtha from which the combus.
tible gas is generated, whereby the ignition and explosivn of
the petroleum spray and vapour are cffected, at the injector
nozzle and jet J, in an intermittent lame , o, the ga- outlet
and pipe, from the gas-geacrator to the intermttent burner
J 5 L, M, the gas-holder or receiver for regulating the supply
of gas from tho gencrator, which maintains, through the pipe
N, the countinuous flame at the burner N, whereby the -
termittent gas j tJ, i ignite! as it passes into the cyhinder
N”, is & shect 1ron screen or guard between the continnous
flames N, and the orifice of the cylinder ; O, the crank shuft
and driving-pruley by which the power is transnutied. In
counection with the gas-gencrator, H, is the apparatus for
forcing air through the naphtha ., an air-pipe P, forms the
commuaication b-tween the bottum of the wencrator and the
quasi-pump R, whichis a hollow hemisphere made ot caout.
choug aftixed to an tron plate, serving the purpuse of an air-
compre-sor, and haviag a cock Q, and cavutihoue valve », for
regulation of the communicativ + betv.ceu its 1auterivr and the
exteraal atm sphere; T, the bufter, worked by rod aad ee.
centric from the crank-shaft, aud by its reciproiating action
alternately compressing auod releasing the caoutchouc hemis.
phere R, whereby intermittent puffs or juts of air into the
generator, and theace of air-gas to the injuctor J, are created
and propelted ; this apparatus acts as an interamittent s
pump U, is a pump tor the injection of culd water into the
hollow cwingof the cylinder, tor the purpose of keepiag the
temperature of the cyhnder and pistoa from becomiug ex-
cessive, and thus avoid over-heating ; V, is the flv-wheel on
the crank-shaft; Z, 7Z, the inner and outer (ylinder casing,
the mtervening space ' being k pt full of water. In con-
nection with the cylinder Z, there 18 a valve-chest X, and re.
gulating mechanism ; in the valve.chbest are twou vaives, vue
b for the ad uisstin of air, and the other ¢, fur the et on
of the prodacts of the combustion or explusion of the j:ts of
petrolenm spray within the cylimder, the foter i3 maintain-
ed in one continuuvs positivn, with 3 larger or smaller
aperture, or nones at atl, according to the work to be dune, aud
the degree of opuning is hxed and regualated by mesns oo a
bent lever R", attached to the valvo aad operated upon by a
hotlow adjustable arm ', with spiral sprning d, aud »crew
spindle e, tor regulating its tensiou, passiug through a screw
nat or collar g, carrivd on the end of the short arm ot & bent
lever, wherco!f the longer arm ¢, is acted apou by the guv.
ernor balis f, £. Thux the regulation of tue speed of the
engineaccording to the work to bv done, 18 ¢ffccted sumply by
increasing or diminshiug the quantity of air admitted 10tv
the cylinder with the petrolenm. Finally, for the discharge
of the products of the combustion or explusion, the valve ¢, 18
opened and closed at the proper interval by meaus of the ce-
centric rod W, and spring W', worked by an  eccentric on the
crank-shaft © a stove pipe, as shown s Fig. 1, 15 attached to
the ext rior of the valve-chest, to convey away to the chim-
uey shaft or other smtable o itlet, the products of co nbustion
(steam and carbonic acid, mixed with cinyreamatic zases).
these gaseous products have a high tempirature, aud may
therefore be employed for warming workshops, &c., by
means of a system of pipes, just as exhast steam s now trequent.-
1y so utalised.

In turther elucidation of details it may be noted that, as
regards the use of the plunger B, in the petroleum-res -rvoir
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] A the height of the surface level of the liquid in the ra-
¢ gervuir influences the power of the engine, within certain
limits , the highet the potroleum stands thercin the more
pow:r s developed and work done, with a proportionally
groater consump*ion of liquid fuel; and the lower tho sur.

' face-level the less the power, work, an{ fuel-consumption.
As regards the gas.generiting apparatus—~which is enticoly
judependent of the supply of petrolenm to ths engine, and
i+ merely required to maintam the flame, whoreby the x-
plusion of the petroleum itself is effected within the cylinder
—the liquid contained in the gas gonerator H, is a hydro-
carhon of a specific gravity not higher than 0.69, such as
naphtha, by the vaporisation whereof the compressed ar, in
passing through under pressure, Lecomes converted into an
inttamable air-gas. The force with which the intermittont
Jet vr dame i3 emitted, o as to enter the ¢ linder, deponds
upon the degree of compression of the caoutchouc hemisphere
produced by the buftor T, a8 determined by the eccentric.
When the cock Q, is upened, it is obvious that the intecmit-
tent current of air through the gas-generator will be arrested,
and there will be no  vlsating flame to enter the cylinder
aud ynite the petroleum spray, so that the action of the ca-
i give will cease  The adjustment of the power of the engine
to its load is efferted simply by varying the proportion of wr
and petroleum. On producing rarefaction in the cylinder by
the forward motion of the piston, the pressure of the air
forces petroleum in through the valve and nozzle E, E;
while air is similarly forced in through the valve and nozzlo
1 F, and the valve 4, the former being a small constant,
f.r dispersion only of the petroleum into spray, the latter
being vanable ; thus the valve b, regulates, in fact, indiurectly
the juanuty of petrolcum admitted to the cylinder and tho
cxplusive puwer of the iuflammable mixturs,

onlinary atmusplicric pressure, the valve b, will be kept cluged
and sn cXeees of petroleumn will be aimatted ; on the other
Laud, by «claxing thespri g, so that the valve 18 not waighted
at all, n thing but air will pass through into the cylinder ;
and at all nterincdiate states the propo tivns of air and
and petroleum will be varied accordingly. The pasition cf the
dispersive air-jet F, may of course be varied, and more than
| one may be ured.

The activu of the engine in it entirety will readily bc
und: retoud, t e first essential preliminates being the igoition
of the continuous lame N°, the closiug of the cock Q,aud the
oprmng of the cotk B'; on turmiug he fly-wheel, as the
pistun woves furward, the «ir and hiquid fael rush 1n to fill tue
vacuum, 8 that a: the quartur-struke hat end of the cylin.

, der as fuled with air and  petroicum in a finely-dispersed,
partiy vaporised condition. At this point the buffer huts the
' cavutchoue air-compresstion pump, causing a jet of combus-
tible cas to shoot out and euter the cylinder, catchiog fire at
the pormancnt flame, and igmting or exploding the gascous
miaturs within the ¢y linder, the combustion taking place at
a h tewperature, aud with pioportionate pressure. All
the ad uissiva valves ate closed by the force of the explosion,
which acts upon the piston, to complete the stroke, and is
thus atsorbed aod taken up in the form of work. Oa tire
! complction of the struke the ecuentric and rod of the emigsion
valve come into action, opening the outlet fur the preducts of
combustion, whith thus escape from the cylinder as the piston
mukes its return stroke through the action of the fly-wheet ;
arrdso on in sequence, the engine being in action. As the
" spred of the engine inurases, the governor-balls act on the
. awr-valve b, through the spring d, sv a» to diminish the pres-
sure on the valve, thus at the next iujection more air and
, luss potroloam epters, the explosive force ig diminished, and
the speed slackens, and vice vesss.  Motion may be entirely
arrested and the euginestupped, as explained, by openiog the
"ok attched to the caoutchouc hemisphere; or equally by
clusiug the cock attached to the petroleum cistern. In cou-
tinuous action the prejudicial effed” of the increments of heat
upon the cyhinder and piston iscot uterar ted by the continued
crrculation of colil water hetween (he double cagsing of the
cyliuder by means of the cold wates pump, or by other ap-
plisnce-, as, for example, in the gus-enygines of Otto and
Langen.

The special points of novelty which the inventor claims in
this e.gine are—(1) the direct employment ~f the liqui{ fuel
iv the working cyliuder of the engine, without previous vola-
tiliration, by scparate generators ; (2) the variabuiy at will of

4 If, by means of |
the mrew e, the tension of the spring d, is made to exceed thy |

tho liquid fuol in the cistern, whereby, within certain limits,
ita consumption can bo varied, suitably regulating the speed
and the work dong; (3) the disposition and acrangetment ot the
injoctor, rendering possible the use of liqud fuel, and parti-
cularly its dispersion by ono or more curreats of air ; (1) the
combination of the injector and the air-valve regulated by
tho spring and governor, varying the propostions of nir and
tiquid fuel; (5) the ignition and explosion of the prepared
nixturo in the cylinder, by intermittent jets of compressed
gas, ignited by a permaneat flame.

Mr. Hock claims for his aew motor that it is a cheap
source of puwsr for smaill industries, safer, more convenient,
and, moroe e¢conomical than steam, and applicable 1 many
ce. .. whero ateam cannot bv used. Thouse engines, we under-
staad, are not a8 yet mauufactured 1n this country, the
Euglish patont being for disposal, but they bave for <ome
timo bevn made and used in Austria at the “Fuen und
Maschinon Fabrics Actien t -sellschatt in Wien,” as also at
tho Viennese Imperial Printing Office, aud other works, having
given completo satisfaction. We may remark that the en-
gines aro made from one to six horse-pow °r, costing £150 to
£100 in Vienua ; the dimeunsions of a one horse-power cocine
are about 100 inches by 40, or a little more than throe yards
square, and the consumption of petroleum, which mar be of
tho cheapust kind, iss quarter of a gallon per horse-power per
hour,~/ron,

FINAL TESI AND UPENING uF [HE ST, LOUIS
RRIDGE.

Tho floal test of the strength of the 8t. Lowas bridge was
made on the 2d of Jaly, .uder thy supervisian of Capt. J. B.
Kads, the chief vngineor. Ho was assisted by Cot. Henry
Flud, Oscar Schoeulteo, Messrs. Klomao, Varrolman, schad,
Looper, and Duvon, with ton assistauts, and Mr. dSchaler
Schandt, of the Baltimore Beudge Company. Col. 1, B Car-
riggoon, United States Avmy, Professor of Dyuamic mngineer-
fzg at Wabash Collego, was alsv present, sud expressed his
satisfaction at the result of the tests. At a given sigual there
were fourteen locomotives reudy to obey the command of Capt.
Eads und Col. Flad and their agsistants. At about 10 o’clock
ovven locomotives, crowded with preopls vu plot, cab, and
teador, moved in & body, coupled together, and ascended the
appronch ; sud when areiving on the two 36 teet spans over
Frout strovt and the leveu, vast of the abutment pier, they
halted and by a sigual nodfisl the other caravan of seven
1ron horses tw come up to the track, and they followed up,
and ths test was begun in eacaest.

The following is Capt. Eads’ summary of the result of tests
mads upoa the [llinofs ani St Louts bndge with fourteen
locomotives :

“#Seven locomotives were laced upon one track of cach
span. ‘This produced a defloction of 24 inches on centre span
and 2} tuches on each sile span. Sceven locomotives were
then placed ou each track of the west approach, and both
tratus  of locomotives, fourteen in all, wers woved out
ubreast and simultancously over each one of the thies spans.
The locomotives wuighed from 35 tv 51 tons, averaging 4v
thus each, making 560 tous i all, The twe trains thus
formed wure stupped oun cach span, and the effects of this
toad carcfully nuted. The deflection of the middle span was
24 luchus, of each side span, 8 inches, ‘The two trains mov-
ing abreast upon cach arch was the severt ! possible test to
produce distortion of the curve of each aich. l'en locomo-
tives wore then coupled together, and these were run uver
each track vneach sido of each arch of the entire bridge, cov-
ering tho entire track of each spau, and throwing the whole
weight of the tralu, 400 tons, on ono side of each span. This
test was applied to each side of the bridye, and produced the
suverest twisting strain to which each arch can be cubjected.
The vertical deflection produced by this test on the centie
span was two and owne half itches, The locomotives thus
coupled were run at a speed of ten mles per hour. The
local traffic ¢n the upper roaiway of the brulge was ummn-
torrupted during the progr.ss of the tests, Vatious other ob-
servations in detail wore made, noting the effects of the load
on the arches as it entered upon and left the differvnt spans,
but this possesses no 8special interest to the general public,
The result of the teats agreed almost exactly with the theore-
tical computations previously made, and the whole trial proved
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HOCK'S PETROLEUM MOTOR —(8ee paye 520

emiunently satistactory. Tho instraments failed to detect apy
sidc motion whatever during the tests.”

The river is spanned by three arches, of which tha central
arch has a span of 520 fect, the other two of 822 feet each.,
The ar hes sre composed of cast steel, sad the bridge is re-

i
[
'
B

aily a double structure, consistinz of two arches placed side §F~
by side. The arches are made of stecl tubes, each twelve
feet in length.—Scientific American.
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MACHINE FOR TU/RNING CRANK PINS AND JOUR- {Euch time that this wheel strikes a shoulder, 4, the screw

NALS OF LOCOMOTIVES. | turns, and the sapport, k, advances with the tool. The work-

| ing of the apparatus is readily understood from the illustra-

In this apparatus, an engraving of which we give on page ; tion.
25 the tool is fixed immediately against the pin or journal by e
four sirong screw bolts, «, and is set in motion by the driving | Noveuty v Supsuinoing.~The New London Telegram says :

pulley, £, to which a bejt is carried ; centering on one side is | — A vessel is being built at Hast Boston without a frame s
effected by the point, b, and on the other, by the ring of the | an experiment, the bulk being made of spruce logs a foot
pin and the annular piece, ¢. i square and fastened together cvery six inches by inch bolts

The tool, 4, which acts on the c)lindric 1 surface, is placed | three feet long.  Forty per cent less of wood is to be used in
ou the circumforence of a tool carrier, e which is rotated by | her constrnction than in an ordinary vesscl of her capacity,
the pulley. £, through the cog wheel, g. The advance mo ion | and it is. expocted that it will be less liable 1o decay than
of the tool, parallel to the uxis of the pin, is gained by means | vessels with frames, while any leak in her can be stopped from
of a screw, b, at ihe rear extrewmity of which is fixed a wheel . 1 the ingide.”
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TAKING COLD.

By J. R. Bracg, M )., Newark, Ohio, in the Suuturian, (New-
York.)

Of all the erroneous notions pertaining to the preservation
of health, no one 13 fraught with wore mischief *han that
about tuking cold.  According to thie popular, aud I may aleo
sy to some extent protessiount view taking cold 1s the great-
vt disease and death producerin the world,  Fully cighty per
cent, of thosv who cousult phy sicians prenuse by sayiug they
have taken cold. 1€ & relapge veeurs during counvalesceuce,
ten to one the blame 1s Jud un the actiown of cold. ¢ My pain
is greater, 1 must have 1ahen cold, 1 do not feel as well this
mowmng, 1 think I have taken cold, but 1 don t gee how,” are
expressivns which the phiysictan hears o dozen timwes a day,
The latter is thereby otten led to the reflection that if it were
not for death-dealing colds be wowmd have litle to do, and
conv. luscence would seldom be iterrupted,  Bat if the phy-
sician takes the trouble to think a lttle wore upon this
sulyoet, e will be conviuced that to his own cratt s due this
stercotyped and noser-cuding complaiat of s patients sbout
taking cotd.  The sik and their teends neacly always take
their cue about disease & . 15 causes trom the trusted family
ductor , aud be accouuts very often mndeed for an aggravation
ot the by mptuins 01 thuoe uuder bis charge (the cause of which
sggravauon, by the way, wmay be, and often is, very dudicule
to detecl) by the casy and satistylng explanation of haviag
taken coid.  In this way he gets over the trouble of attempt-
ing to muke plan o uotuwred miands what 1s often & puzzling
problem 1o e most tratned inteliect, and at e same tme
shifts the respoustbility tue the relapse ou the uncumplainmng
aud much abused weather  Su 1t 15 that men ant wowen
huve been led to regard dimatic chauges as the greatest
enciny 0 their health | 1t it were not for them, their health
would be next to pertect trom the begiuning to the end ot the
year, ‘Pnousands ot cousumptives, cspeciunliy m the first sod
vorond stages of the discase, are finuly of the oplaion that if
they could only escape the matiga mtluence of vie cold after
anotber, thar recovery would be assured,  To tus eud pie-
cautious o1 the most thurvugh chiracter are  scrapulousty
obsuved, aud yet cold atter cord 15 taken ; the pauent, mother,
Or nurse Kuuws not how,

I'v tue puysician, the tahimg of cold means the suppression
10 a granter of roalier degree of the scumble aud msensible
persparation, aud 8 lempurary diversiou ot e blood 1o a thy
taptdailes ol thy surtace to some interaal part, These ts,
nowevel, teasolt 1o bulicve that the cusactaisiie caeets ot
wha 1s Anown as 8 cold 11 the head may  be uuatended with
apy tuteplrence of 8 proper functwnat activiey of tue skin.
Lherespirativn of very cotd and damp aic way produce direet
derapgrwent s e stion o the  luiug manv.aue of lne
nustitts, throat and windpipe. More espean iy 15 such an
eftect table to arese trom bicathiog tor bours 4 very warm,
a1y, holise uif, vl & WWPLTatuLe Ol SIALY  deg.vus OF Upwards,
and thea u less thau s swcond of tune, the Cold, dawp sic
vutade, of i telipuinture al £uTy, of evel far below 1t Lu wmy
ealituativn LL1s 15 the wan cause of that exeeedin _ly preva cat
cumplaiut, chroute Gttatra of the head,  The capitales and
toule Uy ol the mMucoes momuridie ot Uie nostils are cvery day
repeatedty swones aud cugo.ged with blood by highiy heated
Al——30 UL 30 #b tottest tut o tune the usual wucvls ex-
cretiou—and thew shirunk sid cinbied with cold. T'ins sudden
and use-reprated altarnauon s oo much for the Vil harwmony
of e pare, AL vecoties i tate 1, deranged, aud dweas d, just
83 LVens Jie tuugh shin of the band will become arntated and
wilaed 1y Lawg tepeatedly plasged su oold sud then 1
not wuter. lu primitive Umes, when houses were more open
and Cuhbsequibtly ©f Wwmpersture more ucarly that ot the
stbtent w1, such o thung us vzcna was almost upknown.

14 s doug been @ lawtaar tact that cold, as a disease pro-
duclg ageut gives st W 1o ullion results. Let a wave of
col 1uIf sweep VT & couttuent, aud how diverse the results
upot the Intwbitants ¢ Upsn 50 ue the 1esult is a cold m the
biead, upou othars an attack of rheumatism, upon others an
atlacs O peuralglis, OF Ul PlLuTiay, of ol agu, or of lung tever,
but upou the puge majonity the cllectis u very opposite of &
discaused condition , that 1s, the cold air braces, tones, aud en-
tivens the whole vody.  Why such diverse cffects I —- why
should a1 exterssl coudaton ve the source of disense to one
and ot mctensed bealth (o anvther 7 It cold 18 per se neces-
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sarily antagonistic to health and life, why should the larger
part of mankind feel better and stronger uoder its infloence ?
One of the plainest rules of logic is that a cause cannot pro-
duce opposite effects, or that putrid pusinjected into the blood
oftwo living animals will not produce increased health in one,
and discase in the other. The absence of uniformity mn the
effects of cold upon the body, cither in the production of a
characteristic digease, ur 1n the presence or absence of this
state, indicates that it is not necessarily a cau-e of disease, and
that when it becomes so the effect properly arises from some
special abuormal condition of the body  Iu other words, a
cold is simply adeveloper of a diseased condition, which may
have beea latent or requiring only some favouring condition
to burst out into the fla ne of disease.

‘That this is usually the correct view of cold as a discase-
producing agent under all ordinary circumstances may be
made plaia by reflection upon personal cxperience even to the
most ordinacy understanding,  When the human body is at its
prime—vwith youth, vigour, purity, and a good constitution on
its side, no degree of ordinary exposure to cold gives rise to
any uupleasant effects.  All the ordtuary precautions against
colds, coughs, aud rheumatic pains muy be disregarded and
no ilt effec.s ensue.  But let the blood become impure, let the
body become derauged from any acqaited disorder, or let the
vigour begin to waue, and the 10firmities of age be felt by
occasional derangements in some vital part, either from in-
hernted or acquired abuses, aud the action of cold will excite
more or luss disorder of some kin {,an i the form of this disord T,
or the disease which cnsue, will be determined by the kindof
pre-existing blood impurity, or the pre-existing fault of the
organic processes. 1f the p.c.existing fault buin a deticient
exeretion of lactic aud uric acids by the hidneys and skan, the
Hisease developed by the cold will be rheumatic ; 1f the wnygs
be at lault, eitber by acquired or iuherited abses, intlimma-
tion w.il be likely to cusue , or if there be covjorued with the
putmouary fault au 1mpure condition of the blood from the
touy couttnaed re-brea hingof breathed air, cousumption will
not uniikely show itself. In no other way can the wtlu-nce
of cold 1 the development of diverse diseases be acconnted
tor , developing  this disease iu one, aud that disease in
another ; this disease al oue time in a person, and anuvther
disease at apother time ; while at other times and  scasouns,
greut and prolonged cxposure to cold is harmless.

1t fultows from these factsand consideratious that the secret
of svaiding the unpleasant conse uences thought to spnng
wholty from the acuon of cold upon the body has very little
depeadence upon exposure, but & great deal upon ab mmpure
und weak condiuon of all the vital processes. 1n other words,
with an average ot superior constitution and an utelhigent
obs rvance of all the laws of health, m n aud women could
not take cold 1t they wanted to, they might be exposed tu the
action of cold 10 a degree cqual to the Least 0! the field, and
with like impunity.  But in the case of persons with tecble
constitutious, and who distegard, kuowingly or otherwise,
aud most frequently otherwise, the conditivns of healthy ex-
istence, nu degree of care will prevent the takiog of cold, as it
1 termed.  They may live in houses regulated with all the
precision of a hot-house—they may cover chemselves with the
most Inghly protective clothing the market provid s, and
yet they will take cold. I do not think the con-umptive
person lives, or ever will live, even if Kept ina tempoemture
absolutely uuiform, and clothed tn a wholly faaltles~ manncr,
in whom the well-hnown siges of one cold after another will
2ot be appent. But, on the other band, there are ihose
who, hke th: late dir Henry Hollaud, of good constitutivus
and living inaccordance with the laws of health, may travel as
he did from the tropics to the artics again and again, clad ouly
1 an ordinary dress cost, and yet scarcely know whatitas to
bave a cold, or si.kuess of suy kind. The truth 1, thet in
order to avold taking cold from ordinary, or ¢ven uxtravrdin-
ary cxposure, the vital processes of th body must be made
strong cnough to nse above the untoward influcoce of external
condttions. 1f the body is not thus supenor, 1f1t 15 50 wenk
that 1t can o 1ly act harmouniously under the most favourable
coudicous, # continued state of health i~ not among the pos-
sibilities.  Nomore wall a weak body maintain stselt without
harm amid great external disturbances than will the weak
machinery ot & steam  vessel marutain  itself  without ywnyury
amid a severestorm.  The avoidance of clemental disturbances

re not possible in the one ¢case apy more thanin tho other,
yet 1t is precisely whut persous by $ho ten thousand are to-dsy
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, rolutious of gum arabic.

seeking to accomplish in the preservation of their health, The
study is not how to make their blood purer, their bodies
stronger, but how to dodge the ugly weather.

The counclusion from all this is, that neglecting tho con-
ditions upon which strength of constitution and purity of
tlood depend, and then striving to avoid in a sedulously care-
ful manner the evil influence of culdsupon the body, is lItke
neglecting the substance for the shadow of health; or more
properly, it is like one who starves his body, and then strives
to keep quiet in order that his strength shall not be exhausted .
Let food be taken, and the exhaustion from exercise will not
casue; let all the conditions of health be observed, and then
the np* ral changes of the weather will fall harmlcssly on the
healtny functions of the body.

SCIENTIFIC NEWS.

A rEw drops of sulphuric acid will preveat apy decay in
Herschberg says that by this acid
the hime is precipitated asa sulphate.

M S mause has found that by adding to 20 grammes of milk

, & drup of wil of mustard, it does not coagulate by rest, but the

ca-cine is trapsformed into albumen.

Powpgren chalk, aldel to common glue, strengthens it. A
glue which will resi-t the action of water is made by boiliog

' one pound of glue in two quarts skimmed mitk,

The Society of Arts offers the gold medal or 20 guineas for
an mproved famp for illuminating railway carriages. It must
be capavle of supplying a lear, steady, durable, and safe hght.
Specime 1 models, suitable for testing, must be sent in not
later than Noyv. 1, which in effect means that they must be at
the Society’s house on or befure Saturday, October 31.

Tug committee for the trial and inspection of boilers of the
State of Sax-Anhalt, Germany, recommend the fo.lowing

- composition for coating st-am ppes : — 132 1b, limestone, 385

1b coal, 275 1b. clay, and 330 Ib. sifted coal ashes. This is
tinely putverised and mixed with 660 1b. water, 11 1b. sulphuric
acid at 50 deg. B, and 160 1b. of calves’ hair, or hug bristics
The componnd is applied to the pipes in coats of 04 1n.
thickuess, repeated until « thickness of 13 in. is obtained, when
8 Ligltcovening of oil is given.

Su.vgr wire has been run through plates of rubies to the
lensth of one hundred and seventy miles, in which the most
delicate test could detect nodiffercnce 1n diameter 1o any part.
tiold aud platinum have been drawa to g “ spider hins ” for
the ficld of a telescope, by coating the metal with silver, draw-

. g it down to the finest nuwber, and thea removiog the

woating by acid, leaving thealmost 1m perceptible 1nternior wire
which, 12 an experimeat made i Loadon, was so attenuated
that a mile’s leagth weighed only a grain,

At the Seance of the French Academy on the 1st inst., an
interesting paper was read by General Morin, 10 presenting
un ingot of 250 ki ogrammes of an alloy of platigsum and iri-
dium, made for the International Mectric Comuission. The
preparavion of the iridium was accomphshed by M. H. Saiat
Clure D:ville, not without considerable dufficulty. For this
wetal 1s fHund mixed with osmium, and the va, ours of osmic
aod apay seriously wjure those who have to do with it. M.
Deville 1llustrates the enonmnous toxical power of osmic acid,
vy saying that, wit: the 8 kulugrammes of osmium which he
separated from  the iridinm, he could porson the whole world.
1 m lhgramme is suttcicat (o render dangerous the atiuosphere
of an apartweut ot 109 cubic metres size.

Inan article on the cremation of deal bodies (MWoniteur
Scientifiqgue for May), Professor R clam of Leipsic, adv..cates
the adoption of Siemens’ regencrative sy-team tor the purpose,
s belug “the most simple of all cremations, and that swhich
be st satisfies the piety of families,” He has hada special ap-
paratus constiucted and experimented with,  According to tus
proposal, “b fore the friends of the deceased have assembled,
the hady is let dowa (10 or without & coffin, iuto & walled and
mpty space; it is merely in contact with the air raised to a
white temp rature, and the oxygen of which co ubiues with
the atoms of the organic tissues. It burns without odourn
this hot medium, as a caodle is cunsumed withoat odour in
ait. There remain simply the ashes unmixed with foreign bodics.

The combustion ix so perfect that I have never observed in
the chimney the presence of vapour or of smoke, but merely
that of hot air

Tue following details of a new theory of waterspouts are
from the Journal of the Franklin Institute . —** It has been hith-
erto assumed that tho column of air which revolves to pro-
duce a waterapout is an ascending column. M. Faye, the as-
tronomer, has recently maintained before the flienc 1+ Academy
the theory that the air in these columns ts ade-ccnding one
Precisely as in a river, vertical layers of water, moving with
different  velocitics, form whirlpovis in shape hke funnels,
drawing the water away from the cuntre, 5o, when currents of
air above the clouds move in difterent directions, or in the
same ditection with ditterent velocities, they produce upon
their borders a gyratory motion of the interposed air.  This
air descends like the water 1nhe winrlpool, aud if the gym-
tory movement be powerful ¢nough the wabe f rotatinu ar
may reach the carth. At the sametine the centrifugal foree de-
termines the matter to the exterior, and causes a partial va-
cumin in the istenor, thus explawing the hfting ot objects
over which the whirlwind passes, and 1 the case of water plo-
ducing waterspouts  Of course tie barometer in the ceutre
experwences a sudden fall, The solar spots Faye explasas
in this way, supposing them to bu whirlwinds scen vertically,
The solar gas drawu into them bemng cooser, appears as the
dark umbra.”

Tue jron dome of the Capitol at Washington is 3uuft. hixh,
and 13 surmounted by a mictalhic otatue, la reply to wn in-
quiry, a3 w whether there was 8 datly wovement of the statae,
due to the hoat of the sun, the arciate ¢, Mr. Clath, gives the
following particulars. The statue un the Capitol has a motion
resulting from the unequal exp .osion ot the opposite stdes of
the dome.  The cutire length of the ine of osuitlation of the
plummet from the castern himit to the western it 1s ouly
441in., which would make the inclination 1o the mornuyg 24w
to the west, and in the afternvon the same distauce to the
cast. s apportivnment of the distance for mormin: and
evening, however, 15 bot stricty correet, and for this reason:
that in the morning the east sude of the dome 18 rapidly heat-
ed, wlile the west side 15 chilled by rediation thirouph the
mght. Now as the sun passes to the western suae ot the dome,
this s1de 1s beated, but as the castside sull votatus 1 good poi-
tion 01 1ts hicat, the expallsion 18 more ticarly cqualised va buth
sides, and the inchivanon of the stat i to the cist to sume ex-
tent counteracte s, sv tuat the 1udlination to the west s & futtie
greater that towarnd the east. Tl vallatiou 15 probably wboat
the same all the year round, the extra coltiactivg by cold ou
one fide of the dume duriug the wister produdiug the samue
eftect 83 the extrt degree of expausion by hicat v the other
side 11 the summer.

Coxcerning the formation of deposits in boiier tlues, about
which s constderable amount of speculauon has been pubiche
ed, Prof. Huyes gives the tollowing opiuton 1u & late losu:
of the American Chemist — Lhese arc ot two kinds, both of
which are caprble ot cotrodiug tne 1ron rapidiy, espee ally when
the boilers are beated aud wm operation.  Tne mosy commoa
oue cunalsts of sOut, nearly pure carbou, saturited wWith pyro-
ligneous acid, and coutans a large proporuon ot 1on 4ohe
deposit be an vtdone, or very littie iron 1t the deposit bas been
receutly formed. The other hag a basis of soot and tine coal
ashes, silicate of alu uina, tilled with sulphur acads, and con-
tawing more or Iess iron, the quantity determitied by the age
of the depusit,  Tue pyrohigneous deposits are atways caused
by want of judgment in Kindhag the fices.  The botier bang
cold, the fires arc generally started with wood ; pyroligucous
acig then distils over wnto the tubes, and collecting with the
sout alrerdy there from the first Kiudhing res forws the pu-
cleus for the deposit, which svon beco.nes permavent and
more dangersus every time woud is used in the hreplace atoer-
ward. The sulphur actd deposits derive  theur sutphur f.om
the coals used ; but che base, hotdiug therr acid, 18 at hret oc-
castoned by cleaning or suakiug the grates, svon after adding
frealr chatges of coal. Fine ashes sie thus dnven wto the
flucs at the opportuae moment for them to becutne absorbents
for the sulphur compotud disuliing from the coals, sud the
corrosion of the iron lollows Tapidly atter the tor.stion of
theso depostts.
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PROPOSED RAILWAY FROM NAPLES TO THE CRATER OF MOUNT VESUVIUS.—(See page 15.)
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© refrigerators or freezing machines.
shall proceed to investigate, and cendeavour to explain fully !

—

ICE AND ICE-MAKING MACHINES.

Apropos of the hot water, into which wo seem now fairly
to have launched, the above subject may not by uninteresting,
cither from a merely rofreshing or cven profitable point of
view  Iee i~ now adiys an article in quite largo and popular
demand, aad how best and (heapert tuo meet this heavy de-
mand during the hot months is the bisis of many cowmercial
speculations at present S mo considerable portion of this
demand ia no doubt supplied from the nataral ice storchouses,
and the ¢ were for a long time the only source of supply It is
but comparatively lately, however, that a cheaper and more
abundant ~upply has been obtained by dircct manufacture by
It is these latter that we

to our naders

It may not, perhaps, be known to ou. readers that they have
all within their own reach 8 most simple arrangement by
means of which water may be very much cooled, if not frozen,
evin in the milst of summer. Tlus can always be effected
with proper arrange wents oy clear starlight nihts. It may
be flected in this way :—A large shatlow vesel made of porous
earthenware, filled with water, is plic-d on a bed of straw in
the most exposed aud open place attainable, and left thero all
the starry unight.  In the moraing, if the place be open and
exp sed, without many surrounding objects, th  water
will be found covered by a film of ice. This effet i3
produced by two causes —the radiation of heit from ths water
to the surroun'ing space, which is not returued to it by conn-
terrudiation, 1f there are no (louds or surrounding objects;
and nlso the porosity of the versel causes a constaut exudation
of water to the exterior of the vessel where it is evaporated,
taking up by reason of it~ chaoge of form, a li¥g» quantity of
latent beat, which must be ab-tracted from the rest of the
water and tho vess 1. The straw is laid down as a noa-con-
ductor of h- at butween the vessel of water and the earth. This
simple expedicnt is fiequently made use of, and is well known
1o the tortid plains of lodma, where ice-cold water may be
thus produced over night and kept for use during the day in
porous vessels.  This method we may look upon as the first
aud most primitive p'an of producing artificial cold.

The machines, however, in use at the present day are di-
verse, highly scicatific, and complicated ; by means of any of
which ice can be manufactured to an unlimited exteat, and
under any circumstances of weather or climate There are
three principal distinctive formm-~ of apparatus to effect this
purpose *—1 By the evaporition of ether by mechanical power.
2 By the evaporation of ammonia by heat, its condensation
and re-evaporation by doing work. 3. By the mechanical
compression and expan-ion of air or other gas.  We will give
a slight sketch of the principles of each of these metho fs.

‘Che other refrigerator cousists essentially of an engine to
give the motiv  power to the various operations. To this en-
gine is attached, probably on the same piston-rod, a vacuum
pump. This pump has its suction pipe on the one side attached
to the refrigerating vessel, which is parually filled with ether.
By reason of the reduction of pressure in this vessel produced
by the puwmp, a portion of the cther evaporates, being an ex-
ceedingly volatile liquid, In evaporating, the ether renders
latent a large quantity of heat, thus extracting it from the re-
mawnder of the ether, producing a very low temperature, This
reduction of tumperature 1s made use of by circulating through
the ¢'bur in thin pipes a flmd such as brine, or chloride of
calcium, which will not freeze at 32 deg. Fahr,  This circulat-
ing mwedium is then made use of to freeze water in blocks for
commercial purposes.  The circulation is effected by means of
a suitable pump. On the other side of the main vacuum pump
the volatilised ether is delivered at slight pressure into a pipe,
circulating through a large tank, through which a coustant
stream of cold wat.r is tlowing., This causes the recondensa-
tion of the ¢ her into & liguid, which then falls by gravitation
back again into the main refrigerating vessel. ‘Thus a constant
circulation, without loss of the cther, is kept up ; the heat ab-
stracted in the refrigerator by evaporation on the suction side
being carricd oft by the counstant stream of cold water on the
delivery side. This 13 the most uscal form, perhaps, of re-
frigerating machines, and may be represented by the machines
made by De Siddeley and Mackay, of Liverpool.

In the ammonia refrigerator machine sn ammoniacal solu-
tion is placed ia & boeiler and heated in the ordinary way by a
fire underneath, The ammonia is given off rapidly as a gas,
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and is collected at pressure in a coil of pipes placed in a tank,
throngh which a constant strecam of cold water runs, ‘T'he
ammonia i8 here liynefied, both by its own prersure and by
the extractiou of all heat above that of ordinary cold water.
From this liqueficd condition the ammonia will, on removal
of the pressure, fly at once into gas, The liquefied gasis then
used in a species of water engine or meter, which serves to
pump back the re urited ammoniacal golution into the boler
again  The liquefi-d gas, after having here done its work,
immediately on release flies into gas, an | this re-cvaporated
gas is conducted in circuitous tabes turough the freezing tanks
or chamber. By r-ason of this sudien re-cvaporation of the
ammonia, upon relesse from high pressure, a brrge quantity of
h:at is taken up and readered latent, and this 13 of course
abstracted from surrouading objects, or from the liquid to be
froz'n. After having served its purpoee, the ammon'a is 1c |
into a chamber, mecting and mixing with the watcr from the
boiler, out of which the ammonia hie been evaporated. [t is
thus re absorbed and then pumped, by the water engine be-
fore refurred to, back again iato the boiler. 'The aminonia
thus i~ continually circulatiog round ; sirat evaporated by heat,
givi g the motive power to the arrangement; next becomirg
liquefied by virtue of its own pressure of from cight to ten
atmospheres, and being coolei by a stream of running water,
it then re-evaporites in doing work, ther-by causing a large
absorption of heat, and effecting the freezing operation. 1t is
lastly remixed with the uoaerated water frim the boiler, and
is p tmped back, as a rolution, once again 1nto the boiler

Lastly. ‘There s the simple, but still complex, mechanical
machine in which the atmosphere may be used as the medium
by which freezing is effected. This dencnds on the following
nat i7al laws :—When air is compressed, consid-table incre 'se
of tenperature is made sensible, exactly proportioned to the
work done in compressing. If, now, this heat bo extracted
when sencible, upon reduction of pressure and increase to
normal volume, the aic will be minus the amount of h at
which has been ab-tracted from it by the water. In this way,
by compression, cooling, acd after re-expansion, inteusc cold
is prouced, quite accidentally, by the use of compressed air,
oprerating mining engines; the cold of the exhaust air being
intense. This production of cold in the one machine i- eff :ct-
ed by a pump, alternately compressiog and agiin allowing
to expand a given quamity of air. When the air is con-
pressed, and its heat is sennibly raised, its position in the roa-
chine is determined by a s cond non conducting piston, which
causes the air when hot and under compression to be always
on the oue side, and when cold and expanded to be always on
the other. Upon that side at which the heated airisalwavs
collected ia a hollow cover, through which a constant stream
of cold water is running in order to abstract the heat as itis
rendered sensible.  Oa the other side to which the expanded
and cold air is driven is auother hollow chamber with large
surface, through which is driven the brine or o'her solution
whose temperature it is required to reduce below freczing
point. The compressed air—always the same quantity, but
rising in density as the cold increases—thus acts as a carcier
of th- heat  om the liquid to be frozen to the consta it stream
of cold witer which carries it away, Kitk's machine is, per-
haps, the best example of this class of refrigerator; but we
dn not think that there have cver been many made on this
priociple, thongh it should be equally cheap, or even cheaper,
in its manufacture than the preceding classes of refrigerators.
~Iron.

Propucrioy oF Iron.—The official report of the Vienna
Exhibition gives the annual “output” of iron in the pro-
ducing countrivs, a8 follows : — England (1871), 134,664 227
cwt., Zollvercin, German Bund (1871), 33,296.042; France
(1871), 23,620,000 ; Belgium (1871), 11,406,480 ; Austrian
Huogary (1871), 8,492,122 ; Russia (1871), 7,208,141 ; Sweden
and Norway (1871), 6,134,347 ; Italy (1872), 1,174,180 : Spain
(1866), 1,474,180 ; Switzerland, (1872), 150,000; total for
Europe, 227,793,099. North America, (1872), 46 900,000 ;
South Amvcrica, 1,000,000 ; Japan (1871), 187,000 ; other
countries of Asia, (approximated), 807,000 ; Afriva, 500,000
Australia, 200,000 ; total for the world, 276,500,000 cwt. It
appears from this statement that Eugland produces more than
one-half of the whole amount, North America atout onc-
fifth, France about one-twelfth, and Belgium one-twenty-
fourth ; these four constituting the great iron-producing
countries of the globe.
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RATLWAY MATTERS.

Tur Union Pacific Railroad Company are about to develope
their conl lands, and propose to establish a rolling mill for the
prposw of making their own rails from ore fuund on the line
«f the railroad.

No country upon the face of the habitable globe, having a
ratlroad system in operation, is so carefully guarded against
the possibility of collision #s the Republie of Costa Rica, It
rejoices in a single locomotive.

Tus iron manufactures of Pittsburgh until recently, have
nevir sent a pound of their productivss to Bntish Amernca
but they are now recciving numerous orders from Nova Scotia,
New Brunswich and the Canadas,

Tus narrowest gauge in use in the United States Is said to
be on a short road  from the Matilda Furnace in  Huntingdon
Cuuntry, Pa, to the Pennsylvaunia Railroad at Mount Union
The gauge of this line in 273in., the rails are 16 1b. to the
yard, and it is worked with an engine weighing six tons.

Mi, McQuistey, City Surveyor, who haa madea trip over
the M N. Colonization Railway, as far ag Lachute, reports
that the grading *hroughout this distance is almost completed.
—His report, it is, underatood, will be very favorable. The
abutments of a couple of bridges have been commenced, and
it is thought the road will be in operation next spring as far
as Lachute,

It may uot be generally known that the ton used in the
returns and calculations of the United States cen<us is invaria-
bly thenet ton of 2000 1b,, and that the on usel by the U. 5.
Treasury Department in its statemeants of imports and exports
is 1nvariably the gross ton of 2240 1b. It is also worthy of
note that valu: s of foreign imports are given in gold, snd of
domestic exports in currency.

Tug Grant Locomotive Works, U.S have received an order
tor 65 anthracite coal burning engines for a riilroal ia Russia.
Of these 22 engines arc of the ordinary American pattern,
with 17 x 24 cylinders and 5} f.. driving wheels ; 43 of them
will have «ight wheels coupled. The cylinders of the latter
' will be 20 by 24 inches and the wheels 4 ft. diameter. The
fire-boxes are to be 9 ft. long, with water grates and 1ron flues.

A speciaL commission of the Co-operative Society of Russian
Manufacture and ‘I'rade has reported in favour of the construc-
tion of a ratlroad line between Russia aud Chioa, through
i Sibenia,  The road, with its conuections, would traverse for
the most part a thickly populated country, and open up im-.
mense cattle and wool growing districts which are now isolated
from the business world. It would have to be built in s2ctions,
commencing with a fortified town in Western Russia and
ultimately reaclhung Pekin.

Ir is the intention of the Pennsylvania Railroad Company,
says the © Travellers’ Official Railway Guide,”’ to separatets
freizht and passenger traffic entirely between Newark and
Jersey City, and with that view it has erected the uumerous
uew buildings and trestle-works on the Hackensack meadows,
With its immense freight rolhing stock out of the way, and with
the Bergen cut widened, as it soon will be, 50 as to admit of
addit'onal tracks, quick transit for the passenger traing will be
greatly facilitated on thisdivision ot the road.

| Ngw Daveen SigNat.—MM. Lartijue and Laforest ha.e
recently invented & novel device, intended as a danger sigual,
which the Revue Industriclle states is now in successful use on
some of the French railroads. .\ whistle is arranged on the lo-
comotive <o that it wiil, when once opened, continue sounding
until shut by the engineer. The same device which turns the
disc signal, so as to -how the danger side, is intended to trans-
mita current of electricity to a little projection between tue rails,
When the engine passes over this spot, a metallic brush hang-
ing between its wheels strikes on the projection and sweeps
over it, at the same time transmitting the current to an
clectro-magnet which pulls the whistle open. The latter, by
continuously sounding, warns vhe engineer.

The New York Tumes,in the coursc of an article on railwa,
mavegement, speaks thus of the qualifications necessar

| ju the would-be manager :—¢« Of the degreo of- abilit’

e e —————————

necessary for the successful management of a great railroad, 1
nothing atfords a more foicible illustration than the difticulty ]
of procuring it when needed  Almost all our great ratlroads |
have materially suffered, at one time or other, from the waat |
of a competent man at the head | and a good many of them . re |
thus suffering now. Wo do not here allude to cases where
improper men have been voluntarily placed in such positivns,
but only to those where no one known to be a suitable person
could be obtained Onu of the sources of difti ulty, however,
relates more to phygical endurance than mental strengh, Very
few men can do the work. ‘The great respopsibility, the in-
ceseant  strain of mind, the necessity for remembering a
thousand different items, and, above all, the frequent need of
rapid and immed ate thought and action in matteis of extreme |
importance, will soon break down any constitution, except one
of the most vigorous kind.”

Of the Levis and Kennebee Railway the Quebec Mercury
say~ = Though the public have not heard much of the enter-
prise lately, the contractors, Messrs, Larochelle and Scott,
have been pushing their work with vigour since the suspen-
sion of outdoor operations last fall. All the material neces-
sary lor the conmstruction of stations, platforms, buildi: gs,
fencing, etc,, has been got out during the past winter, and the
contractors have upwards of sixty thousand cubic feet of
square timber delivered along the line, 10 berused for super-
structures, part of which will be for sale when the line |
opens. The Montreal Telegraph Company are going to extead
their liny over this road, and the necessary poles are now [
ready for distribution ; some 2,500 cords of firewood have beea |
cut and distributed at different poiats for the use of locomo- |
tives this year, and a portion will bo sold in Levis Tae
bridge over the Etchemin River at St. Ansclme, which will
be completed in a few days, is of the Howe-truss pattern, but
instead of having all wood, the vital parts are made of iron;
similar bridges arc now in u-e on the ¢¢ Montreal and Cham-
bly Railway,” and from their success, this system will hikely
be adopted on most of the roads in Canada where expentive
iron structures canoot be afforded. The construction train is
now at work on the hne between St. Heury station and St.
Anselme, and track-laying and ballasting progresses rapidly.
The rails and fastenings will arrive from England by special
steamer in a few days, as algo the second locomotive from the
cel brated Rogers Locomotive and Machine Works, Paterson, |
N J. The progress made hasg been very satisfactory ; we un- |
derstand the first section from Levis to St. Mary will be open
for trafic in August, and we must say great credit is due to the |~
gentlemen who have with such perseverance carried through
this enterprise. One of the gentlemen connected with the ]
financial negociations of Levis and Kennebec Bonds in Lon-
dom, is now in the city.

IMPORTANT TO ALL,

We would call the attention of our readers to the large, well.
known, and enterprising firm of Cleremont Daniels & Co., of
Montreal, dealers in Dry Goods, Groceries, Boots and Shoes,
Fancy Goods, Hardware, &c., &c.

‘This firm sell- direct to consumers such goods as are con.
stantly used in families at from fifty to one hundred and fifty
per cent cheaper than the same Goods can be bought for in the
regular way, thus saving to consumers the profits of all middle
men and retailers.

This firm importsand buys immense stocks ot Goods, ea-
clusively for cash, at the lowest possible figures, taking ad-
vantage of dull times, forced sales, discount, &c., &c., which
cash buyers always cojoy over Wholesale Houses who buy and
scll on time.

Their Goods are sold by Agents throughout the entire Do-
minion, who call at youi houses with Samples, take your orders
for such Gools you need in your fawilies, which arc sent to
you by Express, collect on deliery and not to be paid for until
you sce and are sati-fied with them. So if the Goods are not
found as represented, you necd not pay for them, in this way
nothing could be fairer. Their Goods have been received by
many who express themselves immensely satisfied with their
Goods, and this firm’s newand popular way of doing business.

List of Goods furnished by mail on application.

Agents wanted, male or female, in every Towa, Village, or
County, for the salc of their Goods.
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