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PRESS.

‘This press, of which we give an illustration above, is one
of the favourite new fast presses which have been called
into existence by the rapidly increasing circulativn of
modern deily journals. The Prstonian differs from other
web printing presses ip tho fact that it is capable of printing
not only from stercolype plates but also from movable
type. This press bas been introduced into Canada by the
proprietors of the Alontresl Eeening Star, and is used io
printiog their daily editions. As may be seen from the
illustration, the press contans two large cylinders on the
interior of which are the typ~ forms. Ia contact with the first
type cylinder and immediately below it is the first impression
cylieder,clad with thin blanketiog, with the roll of paper to be
printed fixed in ciose proximity. The almost cudless she. . ~f

prestion cylinder, and, 28 the machine rotates, the typo,
glanding a little higher than tho rest of the cylinder, imparts
its first impression here. The sheet then passes yound ad
adjacent cylinuer called 2 canier cylioder; and returns to the
second impression cylinder, and is printed & second time on
that part of the sheet immediately preceding the first impres-
sion. The same process follows witit the thirl and fourth
cylinders. It will thus be secn thatin orne revolution of the
first type cylinder four impressions on oune long, continuous
sheet huve been produced, and so Jong as this cylinder revolved
an undivided Ienyth of paper printed on one side ozly would
Le produced ; Lut it will at once occur to the reader that the
same mechanical arrangement of cylinder and type that pro-
duced a succession of impressions on one side of the paper
will be capable of doing it on the cther. The sheet iz now
conducted to the second type cylinder, where, revolving over
a succession of impression cylinders and carrier cylinders,

) d paper, extending 33 miles in length, is carried ronnd this im- | identical with the arrangements already described in the first
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balf of the machine, each page is ¢ backed” with the ono
necessary to its completion, and an endless stream of news-
papers in one unbroken leogth isovolved. This web of paper
is then carricd Ly tapes through several small cylinders to the
larger oncs, 1n one of which is a perforating knife which cuts
up the web into single newspapers. A very ingenious distri-
buting arrangement then receives and carrics off the single
sheets.

‘The press is thus as nearly automutic as possible, requiring
but two hands while printing at the rate of twenty thousand
perfect newspapers per hour. ‘The Star has now bren printed
for some time on this press and the proprieturs express them-
selves perfectly satisfied with the working of the press. We
have much pleasure in congratulating our contemporary on
the acquisition of such a machine aud also on the well-merited
increaso of circulation which has called for its introduction.

ABSTRACT OF SOMERVILLE LECTURE ON THE
ADULTERATION OF FOOD.

By Dg. J. Barer Epwanog, F, C. S,

Ever since our first pareats partooh of the forbidden fruit,
the subject of Food appears to have been one of peculiar diffi-
culty and temptation to maokind. What to eat, what t» drink,
and what to avoid, is as scrious a problem to-day, as it was in
the days of Moses, and has not been solved by the empiricism
ofthecelabrated Dr. Culpepper. While the laborious regearchbes
of Liebig, Mulder, Lehmaun, and Dr. Edward Smith have done
much to extend and classify our knowledge, they still bave
left large unexplored ficlds to the iuvestigation of futuce phy-
siologists and sanitarians. Soume find it a sufficiently bard
problem in these days to live at all, but the still more difficult
one of bow to live well, is yet farther from a true solution,
yet inasmuch as the priceless blessings of good health, and a
ripo old age, are largely dependent on the duc observance of
the laws of this branch of Sanitary science they are at least
deserving of our intelligent consideratiot. If the subject of
good dict is of itself so difficult as to justify the proverb that
what is one man’s meat, may be another man’s poison, how
much more complicated does it become, when from selfish and
sordid motives the adulterator steps in with stealtby tread,
and uanseen hand to miogle with the bread—a stone—and for
a fish givesus a scurpion ! Good and wise legislators have from
time to timeaAnvoked the arm of the law igainst these imsi-
dious and cruel evilg, aud as soclety becom:s better instructed
in the laws of health and the causes of ailment tue more pos-
sible docs it become to alleviate and preveat a large propor-
tion of homan suffering and to rescue many of the innocent
from sharing the fate of the guilty.

During the past twenty years the question of adulteration
has received more ur Iess attention from the go.ernments of
Great Britain and other countrics, and the progress of British
legislation on the subject was firs* sketched by Dr Edwards
who then called the attention of the meeting to the first Cana-
dian Act relating to this subject. It will be secr that Canadiau
Legislation begins at a point somewhat in advance of British

collect samples and report to Government the actual condi-
tion of tho supplies of food, drink and drugs offured for sale
in this country; what course future legislation or municipal
regulation may take, will largely depend on the results cb-
tained by the analysts of tho Departuent.

It may prove that in this new country where trade compe-
tition is less sovere than in the populous cities of Great
Britain and Amorica less temptation exists to fraudulent prac-
tices.  Urit may on the other hand be found that the absence
of such restiictive legislation in this country lays us peculiarly

out of markets in which these restrictions exist. English ex-
pericnce scems to show that the central system is best adapted
to discover the real cundition of trade in this respect and the
results obtained by the central government will Yo received
with confidence by the people of Canada as free from any local

scientific authority as the country can command. The Inland
Revenuo Act of 1875 provided that analysts L.: appointed for
each dist.ict of Inland Reveuue or such combined districts as
may be deemed desirable, and that Inland Revenue officers
shall be appointed to obtain articles of food, &c., in the
several districts and forward thum to the analyst of the
Division for his report. The analyst will attend in Court to
support his analysis when required to do 6o by the defendant,
and will report quarterly to the Department of Inland Revenue
the number of articles he has analysed under the Act, and
the nature of the adulterations detected. The penalties for tho
act of Adulteration are, for the first offeacy, one hundred
dollars aud costs, for the sccond offeuce imprisonment for a
peniod put exceeding six calendar moaths with hard labour
The penaitics for the sale of adulterated food are, $100 for
the first offence,, $20u for the sevund offency, with forfeiture
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open to the importation of inferior food, which would be shut !

bias or prejudice, and as based upoa as perfectly independent

j of the aduiterated fuod. Articles mixed with barmless sub- ‘!
|

stances mast be su declared at the time of sale. The penal-
ties for the sale of liquors containing ingredients injurious
to health are for the first offence Slv0 or imprisonment, for

or without hard labour.
Januacy, 1875, and "~ thercfure now in force. It will be ex
tremely valuable to those who shall be eotrusted with this
enquiry to have so large an amcunt of experienco already
before them in the records of the British and American
analysts. Di. Lyon Playfair in the dcbate on the bill now
under consideration of the Imperial Parliament remarks that

it in evidence that before legislation on this subject it was
acknowledged to bea «trade usage” to dilute milk with at
least 25 per cent of water, to mix alum with inferior flour in
bread, to adulterate vinegar with vitriol, and poison confec-
tionery with mincral pigmoents. These practices had been
| abandoned when brought to light, and even bad teas were
dniven tu other markets. Legislation on this subject had there-
foro1 reformaed © trade usages’ to tho great advactage of the
hublic.

! A full and vivid description of the most ordinary and most
1 barmfal cas¢s of adulteration followed.

vne of the most valuable meaus of eliciting truth and of

{ formiog soand and correct judgment on matters of public and |

y cientific interest is debate.
Aud for this puryuse the public aualgsts of the United

the second offence $100 or imprisonment for 3 months with |
Tho Act takes effect from the 1st |

much has been said in defense of ¢ trade usages,” but we have !

| Kingdom have formed an assoiation to discass and deliberate |

on the yuvstivns upun which & difference of opinion may be

Legislation. Tho great want of the British Acts has been | ykely to arisy, *“to obtain a nearer unifortaity of processes
central authority both in law and in science. The report of 544 results, a wider dissemination of new rescarches, ani to

the Select Committee of 1874, points to the Inland Revenue { ra1se the standard of aualytical work, as applied to article of |

staff as the most reliable and efficient Court of Appeal, aod re-
commends a cousolidation of districts, and limitation of the
number of Analysts to those more throughly competent. The
spirit and temper of local wuthoritics in Great Britain render
this most difficult of accomplishment, and the comparstive
weakness of this legislation hitherto, appears plainly to have
arisen from commenciog legislation at the wrong end, and from
the inherent weakness of “ Permissive Bills™ The Dominion
Government has, therefore, taken the bull by the horos,” and
commenced s legislation at the oppo ite - 0?3, viz . with the
Central Autbonty, and aoder its wcll organized D-partment
of Inland Revenue. It proposes to cstablish in a f.w central
districts, well appointed laborat rries, under the charge of the
most experictced analyets the coantry will supply, aided by
an efficient staff of assistants, and through its own officers to

=~ =
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foud, drink and drugs.” This Suciety has given the first frots
) of its labours in the * Definition of an adulterated article.”
An article of food or drink shall be decwmed to be adu -
terated—

1st. If it containany ingredient which renders snchan article |

{ injurious to the health of a consumer.

2ad. If 1t coutain any substance that sensibly iucreases its
y weight, bulk o treogth, or gives it a fictitious value, ualcss
s the amuunt of such substances prescat be due to such cir-
) culnstances necessaidly appertaining to its collection or manu-
| facture, ot be necesray fur its preservation, or unless the pre-
, scuce thereof be achnowledged at the timse of sale,

| 3rd. If auy important constituent has been wholly or in -

| part abstracted or omitted, unless ackaowledgm nt of such be
. made at the time of sale.

e —
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4th. If it be an imitation of, or sold under the name of
another article,

B. In the case ot drugs—

1st If whben retailed for medicinal pu-poses, under a pamo
recognized by the British Pharmacopeeia, it be vot equal in
strength and purity to the standard laid down in that work.

2ud If, when gold under a name not recognized by the,
British Pharmacopaia, it differ materially from the standard
laid down in approved works on Materia Medica, or the pro-
fessed standard under whicn it is sold.

e

LINITS.

Mick shall contain not less than 9.0. per cent. by weight !
?ftmil solids, not fat, and aut less than 2.5 pr. ct. of butter
a

3xix M1k shall contain not less than 9. 0
solids.

. tBt'r'rm shall contain not less than 30.0jper ceat. of butter |
a

Tea shall contain not more than 8.0 per cent. of mineral
matter, calculated on the tea dried at 100 C., of which at |
least 3-0 per cent shall be soluble in water, and the tea, as |
snld, shall yield at least 30.0 per cent. of extract.

Cocna rhall contain at least 20.8 pur cept. of cocon fat,

.Vdmxcm shal! contain not less than 3 0 per cent. of acetic
acid.

These results of the deliberations of & scientific body 0"
practical analyite, will bo au invaluable gmde to the more |
isolated chemists, who enjoy a less extensive experience; and !
the publication from the same source of practicable processes *
will bring about more uniform results, and 1ocrease the con-
fidence of the public in alt such determinations.

With »2 b rich experience, and such able guides, the Ana- .
Iysts of this Dominion will commeuce their laboars withont
fear or favour, determined “ nothing to extenuate, nor aught '
set down in malice.” As public servants, their only desire *
will be for the pub’ic beneut, and although, 1n British ex-
perience, the progress has been slow, and the success partial, -
still they trost that star.ng on the vantage ground of the !
knowlerge already obtained, they may 1o due time contnibute
their full record of painstaking and couscientious labour for
the public good. By the aid of thig law 1t 15 hoped, not only |
to protect the public against fraud, but zlso to aid soctety n
its desire to promote sanitary science.

pr. ct. of milk {

TYNDALL UM SUULND.
LECTUE BEFORE THE RNOTAL INSTITUTION.

et e e
e e i i o e e e ey e g

| Professor Tyrdall began by saying that in the philosophv of |

Locke an i lea was dcfined as &8 mental picture, and in all bis

{Professot Tyndall 8) teaching of science ae had always attempt-
f el to give clear ideas—resting upon a physical basis—of the

phenomena presented, avoiding all vaguepess of phrascology,
I and in pursuance of this plan he would show a few experi-
| mental facts as a basis from which to start. He then took a

large glass vessel filled with perfectly 1nvisible carbonic acid
£as, aud beld it between the electric lamp and the brilliantly
illuminated screcn, so that the Jarze shadow of the ilass ves-
sel was seen @pon the screen. Upon tilting the vessel the
heavy carbosic acid gas bezan to pour out of it, and as it
tefra.ted light morcthaa air,at became wisible upon the screen
asa falling stream follof waves. Hisassistant next began to blow
tkrough some invisible vapour of sulpburic ether placed be-

vy—

tween the sureen and the lamp,and as the invistble mixed breatb |
and vapour issued from the tube the stream was rendered visi. |
candle placed between the electric lamp and theecresn  These
arts, he said, would serve togive a physical basis for their ideas,
If a wave of sound entered an :nvisible cloud of carbonfcacid !
gas, then the velocity of the wave would be reduced from 11- |
At every change of velocity a certain portion of the sonnd
would be sent back as an ccho, thus on first reaching s lsyer

ble by its unequal refraction of the rays of hight. The same )
effect was produoced by means of the hot gases from a burning

by showing that in a perfectly transparent atmosphern thore'
raight b. invisibls layers, baviag an influenco of their own. |
20t. to 900t. per second, but oa ieaving the gas and re-enfer- |
ing the cemmon air 1t would move with its original speed |
of carbonic acid a part of the sound would be reflected, aud, |
after passing through the Iayer and reaching the other side, &

] which, he said, he conld introduce at wili soven vertical sheets

further portion would be sent back nsanother echo; if there
were many alternate layers of nir and cnrbonic acit gas this
action might take place so often as to quench an entire wave
of sound and to dissipate it in echues. Professor T'yndall hero
called attentioa to a small squar. wooden tube, into the awe of

of carbonic acid gas through pipes. Oneofthe sensitive flamex,
which contracted at ashrill sound, was placedat one end of the
tube, and a whistle continuously blownbjy a bellows was placed
at the other. When the tube contained air ouly the sound
passed freely andcontracted thoflame ; when he let seven sheets
of carbonic acid gas enter the tube, t} 'y broke up the sound
into echoeg, so that itsaction upon the flame nagcut off, beiog
interepted by layurs of invisible gas. He then showed that
heated air would have the same effect, by doing away with the
carbonic acid, and placing four gas flames below the tube, roas
to heat it in four places, and produce four layers of heated air
inside. Layers of unequally heated air prevented the sound
from nassing through the tube, and broke it up into echoes. The
lecturer here remarked, “How could it be proved these layers
produced echoes?™  If they did so, of course heoughtto beable
to prove it experimentally, go some time since he asked hix as-
sistant to solve the prublem practicaliy, and Mr. Cotterill bad
done so. His plan wasto take a large hot flamo from a bat-
swing burner, which had the power of reflecting sound, for the
hotter the flame the greater was the reflection, and he placed
this flame in a position to throw back the sound, which it act-
ually did, as pruved by the contraction of the sensitive
flame,

Strange to sa¥, the tdame could reflect s.und wach better
than calicu, muslin, aud other woven fabrics. Frofessor 1yn-
dall here borruwed a little boy » haadkerchief, and showed that
it would nut cat ff the sound even when foldud four times:
neither would gicen baize, uor felt hin. thick—so thick that it
would entirely cut off the Light of the noonday sun.  Two hun-
Jred layers of muslin in a square pad had buta fecble powerin
cutting off sound. Thelecturer remarked that this was because
the .ir was cuntiouvus inside the fabrics. Qo wetting the
Landherchief with nater, so as to prevent continuny of the air,
a single layer of the wet handkerchief cut off the sound. He
remirhed that after ~ccing these facts the listeners would be
quite pr pared to understaud that a heavy snuw storm would
bave little puwer iv sutareepting sound, whereas loud noires
might be quichly quenched on @ cleac day, supposing the mir
to be heated unequally in different places.

Professor Tyndall narrated how in one of his laburatory ex-
periments he had placed fifteen lay ers of calico, cach an inch or
two behind the oth. r, andin front of one of his sensitive flawes
He discovered that the svund from the whistle would pass
through the whole of the fifteen layers, and that cach layer
would reflect a purtion of it 50 as 10 act upon the fensitive
flam: , thus in passing aud returning throogh the fif.cen layers,
the sound passed through thirty layers in all.

The lectu er also said that the experiments recently made at
the South Foreland were to the honour of the Trinity House,
the Board of Trade, and to the Government of this couutry for
they had proved to be of practical importance, snd had solved
scientific Qaestions which had been 1o a state of contasion for
a century and a-balf. So.ue of the uxperiments bid consisted in
the firing of guns aud nuting to what dirtance the sound would
trave], also various facts were p: orded connectest wath the
echotx. Es. o in the mustcloudicssand fine wentber the aenial
echoes were always plentifnl.

In 1822, a commissivn of the burcau des Jiongitudes was 1osti-
tut: d at the .queet of La Place to determine the velocity of
sounl Twy stativne wen sel:cted outside Pans, and guns
wer s fited ot cac ko stativa,  The ime of the flash of each gun
and the tim  of the arrival of cach souad w . re noted by cxceed-
ingly carefal observers, among whom were Arago, Gay Lussac,
Humnboldt, and uther trustworthy observers. To thur surpnse
they discovered that the sound travelled more rapdly in one
direction than in the other, and the wind had noumag te do
with this cffet, fur the very slight wind then blowinz was in
opposition tu the ditection in which the souand trav.iled tastest.
Arago had the cuurage to &av he could not explain this fact.
He once or twice heard echoes, but then clouds were about, so
be thought the echoes miyht be due tu the prescoce of
clonds.

Frolessor Tyndall herd took a large glass catanct about the
size of a watchman's box, and he caured the sound from the
whistle to enter it on oue side, and to depress the repritive
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. 135 tb. nuarly, on the squaic tach,
., 16v revolativns the compresser shafts mahe 8§60 revolutivns.

flames when it eacaped on the other,  In the lower part of tho
cabinet inside ho )it two large gas flames, and the hot air from
these rieing m the cabinet mtercepted the souud, so that tho
tlatue ceased to be shottened,  He thus proved that nvisible
columns of heated anr vonld cut oft sgound, He then put out
the burners aud bt a prece of phosphiorus plucad 1 a saucer at
the bottom of the cabinet, the latier of course was soon tilled
with & thick smoke of phosphoric acid—so thick wag it, that it
cut off from view a hghted candle which was placed at the back
of the cabinet, yet this cloud, which was so powertul 1n catting
off the rays o! tight, did not 1nterrapt the waves of sound atall,
Having thus proved that 1avisible warm mr may act as an
acoustic cloud, he said that when such clouds are close to the
source of sound tho cchovs are nnmedlate and mix with the
original sound . but if the acoustic clouds are further off, then
there are prolonged echoes. I urther, the 1ength  fan echo is
a measurv almost of the depth of theacoustic cloud from whence
it comes. In the expensments at the South Forcland he dis.
covered that when a sound penctrated to a grest distauce, then
the cchoes were Jongest,

At the closs of his lecture he argucd that the phenomenon
which Arapo couid not explain was due to warn air from the
chimneys of Paris, forming acoustic clouds which suriounded
the station at Villejuif, winlst the other station at Monthlery
was free fiom this heterogencous atmosphere.

AIR-COMPRESSING MACHINERY, ST. GOT'HARD
TUNNEL.

Machines for compressing air have of late attracted much
attention as the best means at preseat 1n use of transporting
power to considernnle distances. The practical success of the
system has been fully dewonstrated at the St. Gothard Tun-
nel Works, where the mochanisin used 15 the most powerful
of its kind that has ever been crected, the gross horze-power
that can be erected being not less than 1120-horse power Tho
alr compressers are drivea by a fall of water with an eflfective
head ot 95 metres, or about 310 feet, and are described a3
follows iv the Enginecr,

They are of the Girard, or *free aeviation  type, which has
been selected by Messrs. llo_s, after thirty years' experience in
turbines, as about the best vet produced. ‘I'he construction
of this wheel will be readily understood. In ordmary honizontal
tutbives the water 15 admitted throvgh the fixed van-s all
round the wheel, but in the Girard turbine there is a txed
wternal guide, which is but a segment ota circle, and through
tins the water 1s directed on to the cighty buckets in the outer
or ¢ crown” wheel, as it is yet 1aptly called. ‘To a certain
extent the action is that of a Poncelet wheel, the head of
water being vgry great, while its volume is small. The wheel
1s surrotnded by an iron cssing to prevent splashing, and the
wateris led to the delivery vanes by a tlattened tube D, The
crown wheel is shown at E. The distributor, or delivery
vanes, has cight orifices covered or uncovered by a curved
sluice, which can be worked by a rack and pinion and th2
gearing b b 4. A large sluice G, is provided for cach wheel,
between it and the water main A, in the branch pipe B. By
the use of thesu sluicesthe water can bo cut off from any par-
ticulur turbine when required by the gearing a. ‘The turbines
make 169 revelutions per minnte, consuming 300 litres, or 66
g:Houws of water per second. Th- ont-ide diameter of the
wheel is 7-8 ft. nearly, and under these conditions cach wheel
gives oft '.’80-horsc-powcr. The shafts F, of the turbines are
all in linc, and united by coupling Loxes K X. ‘T'hese shafis
carry six pinions ¢ G, which gear into six spur wheels H H,
mouuted on the threc-throw crank shafts L L. ‘Thess drive
three air compiessers B R, by the cocnecting rods M. In
order to diminish as much as possible the irregularity « f the
tesistance due to the compression of the air, the compressing
cylinders have been combined in threes, as shown.

The work required 1rom each pump aud compresser is to
deliver 141 cubic feet of air per minute ueder 2 pressure of 7
atmosthures, or nearly 105 ib, on the square inch.  If neees-
sary, howover, tue au (20 be xumpn.asul 9 a!musphcrcs, or
Whea the turbines ran at

The diameter of the oy hindurs 10stde 15 0 42v metres, and the
piston 2troke 15 von 1netres. Thest dimenstons give 175 litres
pu1 revolution, ur 42,024 hitres  pe minute tur each group of
three oy aders,  This volume ot ar s 1aduced to 5,253 hires

net, at a pressure of 7 utmozpheres, anl 1,253 litres aro

allowed for clearauce and port spaces, or 0 31 of the required

volume. The theoretical puwer required to eftect the cun-

pression of the stated volume ot air 18 by the tormulay ..
$]

t
hsp. log. I—-IJJ-horaeb, which it will be soen 13 woll within the
power of the turbines, which can develope if necessary 28u-
borse power each

Hitherto one of the great troubles encountered in working
air-compressing wachinery lies in the difliculty met with in
Kkeeping the eylinders cool  ‘The temperature, if unchecked
would rigv in the cylinders under notice to about 500 deg
Mdssrs Roy have adopted an extremely ingenious device to
provent the elevation of temperature  ‘The pistons are «o cou.
structed us to permit a continuous circulation of water to go
ou inside them, aud besides thix, they are practically water-
packed in the following way. Each piston is hollow und
placed in communication with a special sct of water pipes by
tho tube N, within which is & second tube Q, a =tufling box
being fitted to N, which slides on Q. The packing of the
piston consists of four brass rings in groyves, these grooves
commuuicate with the interior of the piston 'The water is
admitted to the piston under a head which s greater than
that which could be sustained by air of the given pressure,
and the water therefore forces the rings out, but the rings ure
not quite tight in the piston, and a constant small leakage of
water goes on, which is cvculy distributed over the whole
interior of the cylinder, and at once serves to make thoe piston
air-tight, for lulmcatxon and to keep down the temperature,
We undemmud that thc device acts most efficiently. ‘This
water is taken from the main A uuder a bead of 310t and
this suffices, when the compressers 1ro working up to 7 at-
mospheres. .When, however, a pressure ¢f 9 .anapmrw is
required, the water would not cnter the cylind r under the
given huxd and in crder to obtain the required supply a
small pump d is provided, which can be driven by belt pulleys
from the shaft I. ‘Chis pump draws from the main E. It
makes 26 revolutions per minute, and thus delivers 2 litres or
176 quurts per second. As it is essential that the water
should be perfectly clean, it is passed through the filter
or strainer ¢, which contains three wire sioves of smaller
and smaller mesh, by which impurities are removed. On
leaving the filter the water either passes direet to th. air
compressers or to the pumyp by which its pressure is to be
avgmented,

The air enters the compressing cyliniers through two
valves near the upper edge of the cylinder covers, as shown
in the enlarged section of a cumpresser at page 100, and 25capes
through three smaller valves fixed near the lower edger.  The
air mixed with the water required to cool it then passes
through the seif-acting valves to tho receiver X, at the bas
of which isa cock, worked by a spherical copper float, and in
such a way that whea water accurnulates in the recciver the
cock opens and discharges it, the action being preciscly that
of awell-huown form of steam trap. A jlateir,o ¢ neis fixed
over the float to prevent the incominyg rush of air from affect-
ingit. In practice the dischiarge of water is constant, being
regulated with the utmost nicety by the tloat. The air ul.
timately passes away by the pipe L' to the main reservoirs,
from which the rock drills ave supplied

Tar Cape Breton Time« is informed by Mr. Gisborac that,
with the exception of small sections of one or two carth cut-
tings, the remaining half of the entire railway route is now ready
for laying the rails, both sleepers and metaf being afready deli-
vered upon the line. The early completion of the railway next
spring is thus assured, and the wishes of the sub-contractors to
suspend operations until the enormous accumulations of snow
have disappeared has beenagreed t0,£5,000 to £6,000 additional
expenditure is all that will be rcquued to compl-'tc the cen-
tract.

At a recent meeting of the Firot Judicial Distuct Dental So-
ciety, W. . A. Bonwill recommmended the diamond dniil for the
permanent separation of the qucwwors. The shape is pyramidal.
It makes about five thuusand revolutions per inute, and, in
consequence of 18 extreme rapidity, causes not the least pan,
even when cuttiug upon the most delivate enawel. Working 50
rapidly and perfectly, it will cut through or over the surface of

D e ———

the poorest fillings, witbout disturbing thiem in the least,
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. period ol the Renaissance,” by Paul Lucroix, Curator of the
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THE THUNDERER.

One of the results of the battls now raging between guns
and defensive armour has been the buildiug of ships whoso §
appearance as ships would in all probability cause much sur- |
prise and not a little disgust in the mnd of Nelson’s old |
captain- could they be brought back for & moment to see the
present English navy, One of the most peculiar types of this
new system is the “Thunderer” This imnmense turret ship is |
from the plans of Mr. Reed. She is not intended for distant
service but to be devoted to the gunrding of the coast, to aid
in the defencu of forts and to assist in or hinder the disemn-
barkiog of troops. For this service her light draught makes
her peculinrly fitted, She i in favt o sort of enormous raft
supporting two turrets in which are mounted the enormous and
constantly increasing in size, guns to which the British govern-
ment are now dovoting o much attention, The guns in these
turrets are worked entirely by machinery, the epormous
charges themselves being brought up from the hold ia this
way. A strange-looking feature is the platform between the
turcets. ‘U'his serves us a post of observation merely and will
be almost entirely deserted when the ship is in action, The
“Thunderer” is propelled by two screws, one on either side of
the rudder . these screws can Le made available in handling
the vessel and will make her capable of turning in a circle of
very short diameter, "The engiues are of 8000 horse power
nominal, but can be worked up to four times that power.

COMBINED ICU.BOAT AND FIRE-ENGINE.

Quebec is not the only city where the inhabitants have
occasiocally to fight the frost so as to kcep open their com-
munications ; Croustadt, in the Baltic has to wage a similar
conflict, We illustrate, from the Enyincer, on page 105 a re-
markable little steamboat lately buiit for the Russian Govern-
ment and which is specia'ly intended to maintain communica-
tion hetween the island of Cronstadt and the main land. For
a considerablo portion of the winter, the ice will carry any
weight that can be put on it, but in the spring and autuwn the
ice, though too strong to prevent the use of ordinary boats,
will not carry borses or sleighs. During the prevalence of
westerly winds the ice, though broken up, becomes densely
packed The ice-boat we illustrate is built of unusual strength,
her skin being of 7. in. and }in. best boiler plates, double
riveted throughout, her frames being of corresponding strength.
A reference to the drawing will show that she has a peculiarly-
shaped bow. In work sbe is driven straight at the ice, on
which the bow ruas up until her weight breaks down a large
mass, while at the same time fifty sailors roll her to keep her
free from accumulations of ice on her +ides, and this rolling
is kept up ull the time she is under weigh.  She often sticks
fast nevertheless, and has to back 100 yards or so before she
goes at the ice again with a rush. Sume ides of the dificulties
of this navigation in winter may be gathered by the fact that
while in summer the passage is done by steamer in thirty
minutes, the ice-boat is often suven bours in making it.

The boat is certainly remarhable, and canuot fail to prove
useful in such a harbour as Cronstadt. She was only placed
on the station a short time since, and her services as a fire
engine bave not yet been put in requisition. She is apparently
exceedingly well designid for her intended purpose, ard will
no doubt give complete satisfaction.

SCIENCE AND ART IN THE MIDDLE AGES.

A very interesting work has just been published cntitled
¢« Military and Religious Life in the Middle Ages and the

Impcrial Labrary of the Amenal, Pars, The work is beautifully
lustrated and gives some good and clear ideas of the condi-
tion of science aud art at that petiod. One of the.most in-
teresting subjects is a representation of the Spanish caravel in
which Columbus discovered America, a facsimile from a draw-
ing gawd to b by Columbus himself, and placed in the
uudated cdition of the «Ejistola Christofori Columbi.” It
would be very mteresting to know certainly whether this was
really the baudiwork of the great navigatcr; for it shows
power and fieedom in the drawiog of the foreshortened curves

uf the hull.  It1s stngular to thunk that the first voyage across
the Atlantic, with all 1ts new experiences and dangers, should

l)mvo been achieved in a ghip which (for it must have been

something like this repregentativn) no (ompany would now
dream of insuring for suh o voyage, and the tuere appearanice
of which in a dock would furnish Mr. Plitnsoll with astronger
case than he has over had yet,  That energetic reformer mght
fiad something to quote from M. Lacrolx too, for the author
places on record that « it is to the crelit of these benighted
ages, too often accused of barbariser and social anarchy, that
in most of the Mediterranean ports overseers were appointed,
whose duty it was to inspect and survey everything” ; and that
it fell among their duties to measure the space allotted to
each passenger, and to sev # that all merchandise entrusted to
a ship’s caprain was properly stowed away in the hold, and not
left on deck”, that when a large powerful ship fell in with o
smaller one, which claimed fts protection, it was bound to
throw it a hawser, ¥ 5o as to fusten the two vessels together,
and enable them to assist one another™ |, a provision in which
the philanthropy is eminent, even if the sea naoship be doubt-

ful ; aud that in cases of attack by pimtes, the merchant pas. :

sengers were expected and prepared to give all aid in defence.
It is only the other day that a proposition was made in a letter
to one of the papers that passengers in our crowded emigrant-
ships should be put through & drill, so as to enable them to
give eflicient help for themselves and the ship io case of fire or
wreck, Altogether, the medieval seamen and shipowners seem
to have been beforehand with us in some important matters in
the regulation of maritime traflic, )

On page 108 we reproduce from the Build:r a few of these
illustrations. The viow given of the fortress of the Kuights
Hospitallers in Syria is interesting 13 showing the importance
and power of such orders at that time, I'he erection of such a
large portress in & foreign land where they were making but a
temporary stay indicates the possession of much wealth and
power, T'he embroidered gloves were thosa worn by the King
of Frauce as head of the order of the Holy Spiric,a body of 100
Kuights selected from the most eminent ranks and presided
over by the Monarch himself.

CURIOSITIES OF WELDING.

There has latcly been shown in the United States a very
interesting specimen of blacksmith work. By means of Schier-
loh's welding compound, it is allege i that, in one exawmple of
a bar of Bessemer steel, five different kinds of iron aund steel
have been perfectly welded, without changing its shapu in the
least. The bar was rolled into form at Thompson s steel works,
in Jersey City, aud is 3 by 2} inches in the cross section,

First a picce of Bessemer steel, cut from the cnd of the bar,
was welded fast to it again, the heating and welding occupy-
ing cight minutes. On the reverse side of the bar a piece of
fine cast steel was welded in six minutes. Further along on
the bar a picce of blister steel was welded in eight minutes.
‘This same stecl cannot Le welded with borax, as tho hgh
temperature needed with that flux makes it as brittle as cast
iron under the hammer. Opposite this a piece of wrought
iron was welded in six minutes, and further along on the bar »
picce of cast iron was welded in three minutes. This was a
piece of the mold board of a plow. The bar, with its additions,
was then ground and polished on the edge, s0 as to show the
pe ¢ at which the welded metsls came into contact. No wela
w..» visible on any one of them, and thu difference in the metal
could only be told by the color after polishing. This solves
a great many important problems in iron manufacture, among
others the welding of Bessemer scrap.

GavGINg BotLer Evaroration.— A German chemist deter-
mines by chemical analysis the amount of water evaporated in
asteam boiler. By means of 8 stan-lurd solution of nitrate of sil-
ver he first determincs tho quantity of chlorine in the fred-water
and then tho quantity of chiorine in the water of the boiler at
two different times several days apart. From the increased
quantity of chlorides he calculates the amount of water evapora-
ted. He recommends as a suitable normal »olution of silver to
dissolve 2394 grains nitrato of silver in 1000 cubic centimetres
of distilled water Each cubic centimetro of this solution will
precipitate exactly five milligrams of chlorine. To indicate the
end of the reaction when all the chlorine is precipitated, he em-
ploys tho neutral chromate of silver, which produces with avy
excess of silver solution a bright red colour.
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IPROTECTION FOR INVENTIONS,
By 1.0, Brawwann, CE, F.RS,
Paper read before the Society of Arts,

(l'onlmue»l.lmm pa-e 66, rol, 1ML
1 have by a few typic.] cuses, exposed (at least I trust 1
f have) the tallacy of those who say the iaventor, in the
' ubsenee of auy patent Iaw, would still invent for the hope of
veward, because e might vreckon on gaining that reward by
Lecommuy the manufactucer of that which e had invented

but there are other opponents of patents whodo not hald forth
2 Lhope of gain in this way , they say, a wise and beneficent

E s

I haustion of the air, oven in the iwpossible event of a perfect

vacuum, would not be quite three-quarters of a ton, that in
practice it would not be more than halfa ton, and that such
a force, a statical one, must obviously be far less powerful than
the offect of o ton weight suffered to fall on the pile through a
drop of several feet, and that thus Dr. Pott’s exhaustion plan
could not send the pile down at all, orif it could, the pile,
when down, would clearly be unable to support any load
worth speaking of ?

But those gentlemen who thus would have withheld all
share of the national reward from Dr. Potts, on the grount
that his invention must be usecless, wonld have been wrong,
for the fact is that Dr. Potts's plan, although it only

Government should reward  the # citizens who have deserved | imposes on the heat of a 1 foot pile a pressure of about
well of their country.” T believe I have canght the language | haif a ton, does senl such a pile down into suils which

of the formnula.

1 dou't think these 1nen talk about fellow-

sulyerts of the Queen, However this, may be, they gravely
propuse that a port on ot the revenue of the State rhould be
adynged cach year to weritorious inventions. I find it difti.ult
to treat such « proposition as this serivusly, but 1 suppose ]
must do so.

Let us rec how it would work. What inventions should |
be rewarded 2 None but those which had come into actual
use, or in addition to these fnventions which were only just
published.  Ir the former, how desl with objections that
would be urged by a bost of men whe would spring up to
allewe that the man who put himself forward as the fir-t in.
ventor was the merest visiounary, and that hal it oot been
for their real practical skill the whole thing would have
remained 2 uselss scheme.  Sloreover, as I shall, 1 hope,
hreatter show, years in all probability would clapse between
the publication of an invention and its adoption, it there
were not protectiv s for inventors, and in this way the un-
Lappy inventor might be d-ad, or in his dotaze, worn out by
hops doterred, boore the reward was adjudiged to him, even
it it wese ever sv adjudged, looking at the competition of
preteaders that would be sure to arise  But take it to av.id
this d:lay in compensating the inveat r, it should be in the
power of the tribinal to give the reward to crigiators of
untrird inventions, ouly imegine the cloud of scherners, both
in aud oat of Bedlawm, who would commit their crude con-
septivis to paper aud send thew to the tribunal, cunfident
that they must et the reward. By what possible machigery
coulid such & trivuual act to invatigte novelty, degree of
ravtit. aud pra tical feasibility of inventions that had nothing
but a paper exists we. [ believe that in their despair aod
dirnst many wen-of intelligence and character who might
have Leen ou sach a tritmual would retire from it, sud that it

offer so much resistance - that the pile wheun thus driven wilt
support many tons weight without the least yi-lding. It being
a fact that the pile did go down, and cqually the fact that
the mere pressure of the air upon its top was whollv in-
adequate to account tor its being drven, attention wasdirected
to the subject, and we knnw that the pile descended in
consequence of the removal of the soil frowa below its bottom
edge caused by the rush of water nto the exhausted cavity of
the pile.

It appears to me tho suggestion of rewarding inventors
weacrally by Goverawent graots is an absolutely impractica.
ble one, and that it never could be successfally carried out.
There nave been some particular instances of this mode of
reward. 1 will only alludeto one, and again it is Crompton
to whom I wish to direct your attention. After years of the
disappointment and loss to which I have referred, and .fter
not only his townsmen and neighbours, but the kivgdorm itself
hsd become enriched by the general adoption of his invention
—there beink between four and five million spindles at work
—some persons in his neighbourbood backed up a momorial
he prescuted to the minitey of the day, and, atter much dis-
cussion, Governmnent awarded to Crompton the munificent
sum of 5900, and at the age of 60, after having devoted 30
years of his lifeand all bis property to the advancement of his
invention, onve of the very greatest that has up to the preseut
time been made in the +pinning of cotton, be received a sum
cqual to a stipend of 751, & year parl to him throughout those
3y years Drobally amoag thuse who supported Crompton’s
memorial to the tiovanment were to be found some of the
honourable men who did not pay their promised subscriptions:
perbaps their conscicuces had awaicea-d, and these geotlemen
thought a cheap way of satisfying them would be to makea the
pation discharge their prieate obligatious, thus repriuding on-

:

would dv zzets mate into a clique for  petrating the vilest jobs. | of the definition of charity, that A never asces B in want
Faury the prevsune brovght to bear on such men by the ! without fecling a strong desire 13 relicve those wants out of
meinber for soms fotougk whe has been assured by half a i the goods of C.
dozen of hi con-tituents that their « talcoted townszan,® Mr. | Ifa systcm of national rewards were institated, 1 am certain
<., i3 * most meritorious in” o "or, that he hiag desigacd a . that the sums to be awarded 'past be wholly inadequate to
waslane, which on eing worked by ouc man, succeels, ' compensate the really meritorions inventor, who thus wounld
threush an armanzement of leveraze and the aid of a screw, not be tempted by them to invent. That 1f awards were not
in aving off as wuch power as has been estimated to be equal - to be made unti! commercial sucers. had certttied to the valae
tna zood Inchetse engine. Models kave been tried which ' of the invention, rewatd woald be delayel and would be
conclunvely proved that it (there isalways an if) they had | fritter-d away among numbers; that if untned ijnventions
" bren projetiy wade thewe results world hase been fully at- * were to be rewarded, g20d 1aventions might be rejected, because
taiued. 1 may jwrhiaps be told there must be on the committee | asin Dir. Potts’s czse, Uiey would not be understood, while the
wmen of sufticient sense to kuow that such statements were whole host of pure visionzries would be cncounraged, and
adiculo »: at w some eas:s I should be very soery to abide  finally that the iuvention which was supported by the most
by the opaaon o anuy body of men,in the abscace of trial, ; plausible and penistent advocary, whetlicr of the inventor or
whetlicr an inveution could succead in practice, or not. 11 af his supporters, would obtain thereward that should begiven
will give you a instanee,  Next to Earl Doadoaald, oae of , forrezl merit ouly.

the casliest inventars in the art, now so extensively follownl, .

I now come to the last class of reward suggested as b-ing

<1 sinluanz oylinder fuundations, was Dr. Pous.

e pubiished  sufficient to sccure new inventions, and not mere inventions,

an ioventiun in which he told you, that 1f you placed a eyliu- ' but inventions carricd to practicai result,
d:ival kellow sasteiten pile witl 1its open mouth upon say the,  This class of reward, if rather shadowy, is cheap—it is
mravel bel ol ariver, aul il you covered the top of th= pile, - honour. The mcritoriots inventor who hxs *descrved el
and thon exinvisted the air from its interior, the pils would of his country ” is to be rewand~l by som- honomary dis-
jenetrate the zeoued, and would do ro ahhorgh, from the  tinction., A siatuc, & tablet, a public recognoition in his
nature of the seil, it woald ve all but impossibic 10 get the * tewn-ball, aud au sddress from the recorder, or somcthing
jale down, cven a short distatice, by the heaviest blows that | of that sort; and, morcover, after such public recogunition,
could lLegiven to it by 2 powerful pile driver.  Dr. Potts was | the honoared inventor, as he went along, would hear, ¢ Look
oaht 1 thax, bu, in the absence of experinent, would vot thi~ | at that man; heis tae geeat, the celebrated Mr. Smith, who
wemiers o e Inventors” Reward Committer have comne 0 ! javreutrd * —wh-37— il th- steam cngine or the electric
the conrlusion that the doctor was a visionary, and that his | tele zraph, the p mc used might be understood ani cowman-!
invention could be proved to be chimenval; would they not | respect wh rev ¢ civilisation cxtends ; but there are many
« have qard that, i the instance of & pile of 3 tvot in diameter, great and ma t uscfel inventions which relate to manufacture,
the utmost predsute that could be got upon it by the cx-! hsving technival terms — terias which arc absolutely gib-
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berish to those outside the trade, or if they convey any mean~ Soine forms of words aro very stazling when heard for the
ivg at all, couvey an crroncous one, and frequently ao ab- - first time.
surd one Let me give you an instance.  Within the wmouth, & letter
Once more~—take Crompton—there pgors the man who in | was written to the Times, by a person using the initials
vented © tho mule ;™ thut docs not sound very weld, but the | F. R. 8, entreatiug that the Devastation should not be sent to
mule itself has details. One is #'Fwist at the heal ; * imagioe | sea, 83 sho must be unsafe beeause she had ¢ heavy woazhts
a man beiug introduced into London society as the inventor | sbove her centre of gravity.,” This Is a4 most alarming sate-
ol «'T'wist at tho hiead,” a pret ¥ burlen his life would be { ment until it comes to b considered, and then it turus vut to
wade to him  Imagine Stephenson’s claim to respect aud jmean ne more than that the Devastation is not & flosting
attention being based upon hiz improvement of the * Gab fmiracle, as she must have been if she wers the fitst body in

motior ” It wou'd be au unpardopable waste of your time
to mnltiply examples  Morcover, statues, even it good, and
public addresses, though cloquent, would rot pay our taxes
nor find us in clothes I tfeel that jo this reun 1 ought vot tn
updervalue honorary rewards. Its walls are alorned with
pictures showing that in times gone by competitors were
content with the applasse of their fullow-men, or at the ut-
wo<t & crown of Ivaves gratified all their ambition, but I
doubt whether those upes produced many inventioss, except
improvewcnls in weapons, to enable man to more convenieat-
Iy kill his fellow-mau. Further, in those golden ages and
genial climes, I think we may take it men were but Hshtly
taxed, and certainly the tailors’and dresswakers' bilis (to
Jjudize by the representaticas on the wall) mnust have been at
« minimum, Under such circumstances wmen might becontent
with honurary rewards , the hand cealities of our times and
our climate, however, make such rewards, aloue and unac-
compani d by =emething ware substantial, 8 mere mockery
of the nowd that they were destined to cheer,  For the Jast
time I will refer to Crompton ; he, or rather his spirit, bas
lLad honorary reward. Long aster his death the town of
Iiclton erects a statue to bis memory : there was an uaveil-
ing, there were speeches. The opponents of a patent law
nught say, ¥ What mor: can & man waut, to canse himto
drvete his lite to improvement, than such a posthumons
teward asthis?”  Inanswer to such s Jd-mand, I think the
iuventor would refer the opponent of a patent law to Shake-
speare,  What says he of honour?

#Who hath it? He tuat died on Wedoesday, Doth he feel
it? No. Isitinseusible, then? Yes, to the dead.  But will
it n.tlivy with the living? No  Why? Detracticn will not
s itfer it therefore 'l none of it

Awmoug all the papers on the patent law that 1 have read,
awlamonz all the discussionus on that quostion I have at-
teaded, Idy not recall any other suggestions put forward by

. the opponents of patent law, as affording edequate grounds

for the continunuce of iuvention in the absence of such a law,
than thos+ I hare now considered : — 1st, That an inventor
canuot reframn from inventing ; 2nd. That the inventor is the
man who of all others can best reap a profit from the corm-
mercisl exercise of his invention ; ded. That there should be
a»ysiein of uationsl rewards; 4th, f'nat there should be a
£¥stem of porely honorary rewands,

1 ean hiave left you in vo doult as to my opinion of the
ipadequacy of each and all of these suggested incentives to
wvention, and 1 will trust that most, if not all those, who
tionour me by their presence here to-night concur in wy vicws;
Lat there are men who say, % Re it even as you state, and
take 1t thatin the absepee of a pateat Iaw there will not bean
afrmuate incentive to invention, still it is cxpedicnt that such
a law should not exist, because greater cvils arise fromn it
than would arise from a cessation of invention.”

Tocy say the evils are -

luterference with the freedom of trade.

Tihat British manufacturers are put at a dissdvantage., as
-l':mxmcd witu thoso of countries where there is ast a pateat

w

That = patent for an invention, by barting the road, stops
forth-t inveetions.

That pateats a™ granted for uscless things.,

That pateats are gianted for thicgs which are old.

That the existeuce of patents gives risc to expeusive and
difticult tigtion.

That patcotees are great losers by patents, aad that it
would be & charity to protect them agzzinst themsclves,

_Letus, ns bricfly ag possible, cxamine iato the value of these
charges.

- Iuterfesenre with frendoin of trade.”  This I admit has a
soleauin sound 5 it is cnougl to cause wany wise heads to be
shaken ; but dou’t lct us b~ frightennd =2 an expression, lct
us cxanine and soc what it means.

creation that had not as wuch effect from the weights above
ita centre of gravity as from those below 3t.

Now, as to interference with freedom of teade It is Eaid,
were 1t not that the inventor Llocks the way with bis patent,
manufacturers generally would use the iuvention, and thus
the public would be benetitted. I unhesitatingly asscrt, as
the result of many years close uttention to this question, that

such a statement is entirely at variance with the faet  and
before I have done I hope you will agres with me.
‘Take any one of the important industries, industrivs uch

as cotten or wool, The very last thing ths estabioshed
manufacturer wishes for is a substautive improvement, aud
for the following obvions reasons © e has got his good husi.
acess and his connexion ; his customers are pleased with that
which he makes and are satistied with the price they lave to
pay for his produoction, because they bave no exprrivuce of
any better qnality or of apy more advantageous price, inas-
tnuch as, by the supposition, this manufacturer is 2 mandoiug
as well as the buik of these in his trade  He, his torcen,
and ls workmen are all accustomed to their own way of
work, and they don't waut to learn a fresh system.  But there
is one reason of far more consequence thau all these toge-
ther, nad that i3, the manufacturer has many thousands of
pounds erbarked in the mabinery with which he conducts
his ma-.ufacture, 2ud that wachinery is of the 1l valu- at
which it stands in his books, bat compel him to adopt a sub-
stantive inveution in h's manufacture, vhat will then become
of thosc thousands of pounds’ worth of machinery 2 They
will lose their worth at once, they will be degraded from
their condition as machines to the state of old ipetal, and
their value will fall from many thousands to perhaps net the
same number of hundreds, and cuntemporaneously with this
fall will be the necessity of finding 3 laige sum to b ex-
peoded on the machinery required by the new process.
Coupled with this, there is the anuoyance of partial stoppase
of works during alteration, of bad work being produced for
some time under the new process, becuse it is new, and bas
to be learned, of the chance of offending ~ustomers by Jelay,
and by the inferiority of products ansing from the bad work
of whivch 1 have spoker, aud all this has to be incurmedin the
the hope of success by the new process, with the certainty that
directly it is found to succeed, competitors in trade will one
by one follow the example, lcaving the adopter of the new
method no better off in comparison with his competitors than
be was before the alteraticy, snd with the certainty that if
the plan fails, even if he be nut ruined, he will be lavghed at
for his pains. Mowover, there is not only the difficulty of
teaching mep ww wags, there is also to be oveicome the
frequent exhibition of suller 11l huraour which breaks fosth
when & proposition is taade to some trusted and honest, but
parrow-mnded manager of furemay, that the precess hic hag
so long folluwed can be improved. What is the ¢ cense.
cmted” cxpression used under such circumstanivs? < Here
have I been working man and boy for forty years at this
work, and my father Leforc me, and I am to be told that
some man, who is ten years my juvior, ana who never
worked at the trade at all, knows mere than 1 do, and can
teach me my own business”  This i a dire ofen-r. I have
se o much of it, and it has practi-all_\f 2 zreater waght than
1night, on a lirst censideration, be attributed tost. Kemember
that frequently the principal of a manufactary has to wely on
such men for all qurstions connected with the manufacture,
aund that cven in those cases where he koows enough of his
own business to be able to judge for himeelf, the amwonint of
resistance to imprevement that can be offered by ruen of the
class T have been cousidering is most serious, and they can
offer such resistance covertly and passiverly, without the pwes-
sibilty of their cwployer being able to fix them with au . ab.
solate disobedicnce of vsders, or with an active opjesitiou.

{To be evrtinued.)
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THE CHANNEL TUNXNEL.

We bave, already, frequently drawn the attention of our
. readers to the project of uniting the shores of England and
France by a tunnel under the Englist: Channel. This praject
is now cvery day making rapid strides towards becoming an
accomplished fact, and we are now able to give our readers
some idea ofthe manner in which the cutting of the chanael
is proposd to be effected. The nature of the stratum, the
lower chalk, through which the boring will, inall probability
be made, is such as to afford an opportunity for the mechanical
botiny of the entirctunnel without baving recourse to blasting
An English engine-r, Mr. Brunton, has, accordingly, devised
the mackine we illustrate on page 113.  This machine, which
is mounted on mils is pushed forward against the chalk which
it cuts away, =5 it advances, with two broad disc.shaped,

rapdly svolving steel knives, As the chalk falls it is caught
by tuckets un a revedviog wheel, and by these, deposited on
an cudless band carried on rollers. The band carries off the
cuttiogs and duraps them into wagous in which they are
transporte t to the shore.  The machine is in fuctalarge anger
and it 15 vst.mated that it will be capable of boring a tunuel of
the dimension requin:d at the rate of about three to four feet
an hour. It is proposed to bore a gallery at first, by this
mackine, of adiameter of six and a hali-feet, and if the boring

dimensions of about nincteen feet high and twenty-six feet
broad and then brick it.

Tux Gardiner Mines, Ciape Breton, bave caromenced raising
coal  Twenty pairs of cetters are employed at fall time.

ir successial to cnlarge this galiery subsequently to its proper |

[ SINGING FLAMES.

Ata recent meeting of the Society of Arts in London a very
interesting paper was read on a new musical instrument, the
Pyrophone, in which the notes are producedt by singing
flames. The phenomenon is one which is well-known as oc-
casionally and accidentally produced in ordinary gas jets. It
has, moreover, been investigated to some extent by scientific
men during the past few yeacs. Professor Tyndall especially
bas devoted attention to it. Musical sounds are produced by a
flamo traversing a tube under a certain pressure, and Professor
Tyndall comes to the conclusion that to reuder a flame mausical,
lt is necessary that its volume should be such that it should
exp]nde in unison with the fundamental note of the tube or of

! one of its harmonics, and he has also called attention to the

|

s face that, jin order that » flame may sing with the maximum
amount of intensity, it is nvcessary that it should occupy a
certain position iz the tube.

Mr. Rustner, the inventor of the Pyrophone, claims the
merit of haviug shown that when two orseveral flames are in.
troduced in a tube, they vibrate in unison and produce the
: maximum of sound when they are placed one third the length
of the tube, and that if these flames are brought in contitct,
all souud ceascs directly. By means of the latter fact AMr.
Kastner has obtained control over the musical sounds pro-
duced. A very simple mechanism, in the form of a piano, has
vach key communicating with the supply pipes of the fiaines
in the glass tubes.  On pressing the keys the flames separate

keys is removed the flames join again and the round ceases.
| An instrument may thus be constructed from one octave to
a most extended compass, whose strange and beautiful tones
arc capsble of producing the most wonderful effects. “The
sound of the pyrophone is be said to resemble the sound of a
human voice, and the sound of the Folian harp ; at the same
time sweet, powerfal, full of taste, and brilliant ; with much
roundncss, accuracy, and fulness; likea humao and impassion-
ed whisper, as an ¢cho of the inward vibrations of the soul,
something mysterious and indefinable; besides, in genral,
possessing & character of melauckoly, which scews charac-
teristic of all natural barmonics. Amoung the propesed uses
of this strange instrument is its taking the place of the
orchestra in theatres and ball-rooms where the chandeliers
besides serving tho purposc of lighting will Le converted into
an immense musicat instrument. This will, if the invention
be perfected, be 8 most magical result. Fancy the effect of
ball-room lustres bursticg into music at the will of a performer
in an adjoining room who by clectrical communication has
perfect command over all the lights, playing on them as on
the keys of a piano of almost unlimited compass.

SIR CHARLES LYELL, BART.

This eminent geologist, some of whose work is of special
interest to Canadiansand Americaos generally, died in Loudon,
Eng., on the 22nd of February. He wasg born in Forfarshire,
on the 14th November, 1797, and was knighted, as a mark of
her Majesty's recognition of his services to the cause of know-
ledge, 1o 1348, The baronctcy wwas conferred upon him in
1854, Being possessed of an independent fortune he was
! enabled to devote his whole labour and time to the science to
; which he has ren ered sach able service. He was the first to
' publish a good genemaltreatise on geology,and his “ Principles,”
and ¢ Elemeants of Geologs™ revised and brought up to the

; present condition of the science ir still the favourite and wost

and the sound is produced, when again the pressure on the

P
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‘ extensively used manual in private use and in our colleges.

Sir Charles Lycll visited America twice, once in 1841 and
’ again in 1845. Qu the occasion of this first vigit he travelled

through Canada and the Northein and Middle States, going as
far South as Kentucky. Ilis visit in 1845 was mainly to the
Sout*ern part of the Continent, when he spent six months in
the study of the tertinry deposits of the Gulf of Mexico, the
effects of the Mississippi and the sunk country of New
Madrid. Hec made very interesting investigations into the
chronological character of remarkable geolegical revolntions,
estimating the length of time which must bave been required
to form the delta of the Mississippi from the amount of annual
deposit. In like manner be estimated that. from the present
rate of recession of the Falls of Niagara, not less than 30,000
years must have been occupio! in cutting its present gorge.
His last work of importance #The Geologicval Evidences of
the Antiquity of Man” is a very complete and masterly review
of the maiu features of this, prabably the most interesting
branch of the science being at present specially investigated.

FREEHAND DRAWING.

H By Roeerr S. We.

Frechand drawing is at preseat taught in quite a number of
the public schools of this city, and a few remarks concerning
it will we hope, not be considered uninteresting.

Drawing has for maoy years occu, ied a distinet position
from the other branches of education, and has had many crro-
neous ideas and impressions connected with it.

An impression has prevailed on the public mind that while
oue with tolerable ability may make progress in classics, or
phyeical science, something special is required for drawing.
It has been the popular idea that a special aptitude is neces-
saty for the successful prosccution of drawing in any of its
. Gepartinents, and the system of drawing which it has the
. costom and the fashion to teach in many of the schools of
: America and Britain we should say, does most certainly re-
quire & special aptitude—a very special aptitade for its satis-
factory pursuit. It is impossible to expect encouraging
results from a system which requires natural ability for its
_ prosecution oo the part of every studeat of it “T'here are dis.
tinctions between light acd shade and problewm. in perspective
which require the aid of a special tist: £or thaar proper sp pre-
ciation and expression, and in the absence of which we find re-
sults similar to the efforts of those, wno destitnte of a musical

car, annoy the passessors of one by their inharmonious black-
" smithing. Frechanddrawing, howsver, possesses the advantages
baving uscfalness and practicability associated with the
general desire and ambitioa for this art,  Na special natucal
ability is necessary for the attainment of proficicney in this
study. Of course onc favored with large patural endowments
will progress more rapidly than one not so bighly cadnwed,
just as one may excel in mathematics, but as the absence of
great natural mathematical taleat dos~ not necessitate ineffi-
cicncy for progress and even cons

aot jnsusceptible of development, But, az the student of ma-
thematics recognizes the importauce of cortain prinetple-,and
regulates himself by them, so, he who woald draw, must pro-

- io his art,

L= e

ceed from fandamental principles before he can make progress f

his powers of inventiop as well as those of imitation. The
Iatter enable him toreproduce, restricted by regulations not too
arbitrary, copies of certain forme, which ato made from a detin-
ite number of points, which mark the extremitics of lines
and the prominent terminaticng, while the former enable him
from these points to invent other forms. Siwmploe as is this
process its results testify its efficiency. A developement of
inventive power ig not atteined by any other bianch ¢f edu-
cation in a direct manuer, and this developement is sure to
lead on its application to the various branches of manual
and mental industry to very important results. In this
system we find one peculiarity, the following : The greatest

importance is not atfached to the exccution, althoogh that is .

an importaut object. One person way vonceive a brilliant
design and yet may be unable to express it in a pro.
portiouately excellent degree, while another who may copy so
well as to excel an original, may be defective in inventive
power. Of these two persons we do not think it would be
correct to say, that the latter excelled the former, and in
this department more credit might be given to the former and
for this rcason; the one bus more genius if we may use the
term, and the other excels in t-chnigue, the one comnands
his brain efficiently while the other has more control over his
vye and his hand. This is very different from that systemn
where every thing depended upon ¢xecution. The executiou
of a drawing has been much fettered by arbritrary rezula-
tions, and the probibition of any mechanical aids whatsoever,
sach as rulivg or measuring. But if we observe the habits of
great artists, we fied they have used every possible mechanical
aid Cousidering their art to superior to otkars, they have uscd
others for the promotion of their own, making everything sub-
servient to its ends, Measuring has been prohibited in order
that the eyc m4y be trained. Now thoe eye is by no means such
an instmment as may be relied op, as the abundaoce of

optical jllusions testifics; and it is very obvious that no onc i

can produce anything creditab’e with an imperfect instra-
moent  And if one persists in atternpting to do su, he is onty
accastoming his eye to its infirmity The eye requires
training justasall our faculties do and is capable of pertorming
functions proportionate with its proper developement, but to
expect it to judge correctly, untrained is absnnd.

A student unaided, in attempting to make two points equi-
distant from a third, is in many cases sure to fail, but if,
after he has judged according to his abijlity he apply bis mea-
sure fo ascestain his correctness, he will employ the most na-
tural remedy in existence for the trammng of bis eye.

We think tbat the regulations in this respect should Le re-
deeed from their arbitrariness and that mechanical aids will

he frequentl; found to be valuable as corrective instruments; -

We advocate their regulated use not that the student may be
saved the exercise of his judgement by avy means, but that
be roay be properly trained.

The specimens here represented, are the cfforts of eome of
pupils of one of our public schools. They are originnl designs,

ble proxress, in tha | copstructed from a given nbmber of dots, and precent the
science, 50, the absence of a very vigorous couception of forms | diffrent varieties of form which are to be expected frem
is by Do means to be regarded as au insurmountable obstacle, | different minds. A considerable,and we hope, permaoent in-
inasmuch as the faculty necessary for this art however small is !

terest has been excited amony these pupils, and the wdvant-
ages resulting from their apprebension and application of
the principle ¢f frechand drawing are already apparent and
will be acknowledged in the fatore.

Every boy or girl with aversge alility who has applied i

——

» bimself in this direction has succeeded : and the discovery by :
Frechand drawing requires the studeat to avail himsolt of * himself of power in himself fcrms a very pleasant gratification {
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Fnd a powerful incentivo to renewed cffort. Nos. 1,2,3,4,5

and 6 aro original designs made from 25 dots arranged in 5
rows of 5, the interlacing of the double lines indicates con-
siderable fancy and skill combined with inventiveX power.,
Nos. 7, 8, 9, 10 and 12 are cacollent and would maho very
pretty desigus for fancy work, and for yjapapning. ‘These de-
sigos were ioventcd by boys attendivg the McGill Model
School in this city, the old:st of whom is not over 14, and
many like whom, wy are cunhident, may be found in our public
schools capable of producing similar results, from similar
training.

CABMENS' RESTS.

In England and Scotland people scem to hiave suffered so
much and so continually frum the ouly sometimes ceasing
rain that they have, at last, in very pity, been constrained to
ercct shelters at frequent intervals, in their large towns for
cabmen. Cabmen, outat all hoursof the day and night,.in all
weathers must undoubtedly suficr oueasionally great bodily
hardship. Cabmen have, morcover, in_spite of these reasons

for surliness and bad-temper, risen much of late in the scale of
| public opinion, and this mark of public favour cannot but
bave a further good cffect upon them. Our readers will see
clearly by our illustratior on page 128 what the shelter consists
of and will agree with us that a cup of warm coffec in such a
place is better both fur the Cabman and the public than a dram
at the ncarest har. We are of opinion that a few shelters
similar to these might with advastage be sprinkled about our
Canadian towns and cities, when, in the winter with the
thermometer so low 83 we have it sometimes, they would prove
welcomo havens to mavy besides Cabmcen, and prevent muny
painfal cases of frost-bite.

FIRE-BRIGADE SERVICE AT CONSTANTINOPLE.

Constautinople looks well at a distance, its high minarets,
serais and cupolas alone gshow and afford a strange and pleas-
ing view, but the interior is quite a different affair. The
! strects are narrow and without names, and the houses, for the
1 most part woodcn, are not numbered, the sireets, moreover, are
not lighted,at night. Under these circumstances and vrith the
lack of system which prevails it may be imagined that the
fires, which are of frequent occurrance, are likely to spread
rapidly and widely. However, with the customary Turkish
indifference there scems to be a plentiful lack of proper means
of extinguishing conflagrations. The toulonmbadgi, as the
fireman are called, never hurry to a fire, and when they arrive
there with their pumps on’their shoulders they often refuse to
go to work until they arc handsomely paid in advance. When,
howerer, they do get to work the noise aund fuss is indescri-
bable, and the effect in an inverse ratio to the fuss. This state
i of affairs is said to be now passing away. The Emperor of
Russia has sent to Constauntinople a company of firemen who
; aro to reorgantzc or rather organize the entire service. 'This
; kindness may possibly be dictated by a desire on tho part of
' Russia to preserve as much as possible of the ancient capital
for itseif whencver the " manifest destiny” of Southern Europo
' may be worked ont.

}

Tix s Powusr.—A Freoch journal gives the followanug method
of prepeariong tin for tinning brass, copper, and iron .—Melt the

ed, and at the moment the metal begins to sct. and when it is
very brittle, pound it up rapidly, and when quito cold pass it
throrgh asluve to temuve auy large particles that inay remain.

e ————
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THE NEW FRENCH MILITARY RIFLE.

Through the couttesy of a Paris correspoadent, says the
Serentsfic American, we have lately obtained tracings of the
official drawings of the new gun which a board of officers,
under the presidency of Marshal Canrobert, adopted, on the
13th of August last, as the weapon with which the army is to
be provided. Out of the various designs submitted to the
cxaminers, it appears that but two were favourably regarded,
One known as the Beawmmont, the invention of Hollaunder,
found support from four of the cight members of the board,
while the remaining half advocated the Gra: gum, & Freml,
invention. The casting vote of the president, probably in.
fluenced somewhat by & patriotic feeling, decided the question
in favour of the Frenchman, and so the weapon of which
Captain (iras is the reputed inventor is that of the Fremh
army of tho present future, We give an engraviog of the
Beaumoant gun, and also illustrations of the Gras arm, pre.
pared from the tracings above referred to, to enable the
reader to draw his own comparison. In the Beaumont (Fig.
1), the spring A, is contained in the lever of the movable
breech piece, and its longer branch exercises a pressure in the
rear of the needle B. The dog C, has beneath its lower
forward portion a helicoidal projection, which at the firing,
lodzzes in a co~responding recess in the bolt B. The rotation
thus impressed upon the latter causes a pressure against each
other of the spiral surfaces, and consequently, tho reccil of the
dog and necedle sufficient to bend the spring. All the movable
portion is then drawn to the rear, 50 as to expose the end of
the spent cartridge, in order toremove the same, and to intro-
duce a pew one. This done, the movable part is brought
forward until the stop on the bottom of the dog takes against
the trigger catch at D.  The breech lever, which har hitherto
been in 8 horizoatal position, is then turned upward, closing
the mechanism, when the patts are as shown in our illus-
tration, and the weapon is ready to fire. IFrom this arm the
Gras gun, represented in Figs. 2 and 3—section in the latter—
will be found to present much material difference. Fig. 2
shows the pogition of parts as the cartridge is being extracted,
and Fig. 3 the mechanism just before it is closed together for
firing. A, is the movable breech piece operated by the lever
B. G, is tho dog, at the end of which is a butten, to which
the rod D, of the firing pin E, is sttached. F, is the coiled
spring, which throws the pin forward. For loading the gun,
the parts are drawn back as shown in Fig. 2. Thoe cartridge
is inserted, and the bolt A, by the lever B, is drawn forward. '
While this is being done, a stop G, enters a cam groove H, in
the sido of the bolt A, so that the latter is forced to turn as it
is brought forward. 1n Fig. 3, it will be noticed that the
notch on the dog C, is almost in contact with the spring stop
1, governed by the trigger. By pulling on the latter, this
stop is withdrawn, and the needle is thrown forward by its
spring, striking and exploding the cartridge. At J, is the ex-
tractor, the part containing which, though drawn back, does
not turn with the movable breech, so that the spring hook
always grasps the rim of the cartridge case from avove. With
this gun, it is stated that forty-five shots canbe fired in threo
minutes effective at = range of 5,120 ft. to 5440 ft.

BROCELEBANK’S PATEXT RAILWAY COUPLING.

Railway couplings are a very favourite field for inventors,
aund thero is no doubt but that a lasge reward awaits tho man
who shall devise a coupling, which shall be safe, strong and
capable of being worked without requiring the presznco of a
porter between tho carriages. We illustrate on page 120, from
the Engineer, one ot the latest improvements in this line. It
will be scon that the two stirrup-hooks are so arranged that
whenever two vehicles are brought together one or other hook
must automatically enter a stirrup and so unite the carriages.
Seoveral schiemes ncarly similar have been proposed at various
times, but they are all open to the objection that the coupling
cannot be tightened up.  This difficuity Mr. Brocklebaok gets
over by putting a right and left-handed screw on the tie-bar,
on this works a box screw, square outside, and on this square
is fitted a small spiked-wheel driven by a chain and second
wheel placed at the side of the carriage and worked by a
handle, a5 shown , by this means, while the draw-bur is fre to
move under the pull «f the engive, the draw-wieel, which
can slide in the square, 18 always at rest.  To wncenple 1t 18
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only necessary to turn the wheel 8o as to slack the tie-bar,
when the chain at the end or tail of the stirrup comes into play
and lifts the hook in a way that will be easily understood.
‘The couplivgs can he tighterned up as much as need be by
turning the chain-wheel and serew nut in the oppusite direc-
tion This invention has already been tested on one of the
Eoglish railways with marked success.

THE TIDES

Sir William "Thomsou recently dehvered a very important
and iustructive lecture on tlas subject in the City Hall, Glas.
gow. There could not have been less than two thousand
persons present on the occasion. e do not propose to give
our readers a resume of the lecture, but it may be interesting
to note in passing that Sir William has somewhat upset the
. popular motion about the luidity or hquid state of the centre
of the eurth, He maintawns that unless the material of the
supposed shell of the carth were preternaturally rvigid—say
scores of times more rigid thao steel—tho shell would yield so
freely to the tide-generating force, that it would take the
figure of cquilibrimmn almost as frecly as water would, and
, there would be no nise or fall of the water relatively to the
sclid land left to show to us the phenomenon of the tides. The
greater the mass the wore it was disposed to yield, and a
carcful calculation of force showed that in virtue of the
greatness of the mass, it would require enormously increased
rigidity in order that the earth mmight keep in shape. The
carth had on the whole a rigidity greater than that of 8 globe
of glass of gmreat dimensions, perhaps greater than that of a
globe of steel of the same dimensions. ‘Phe carth must be
exceedmgly ngid ; and whatever view geologists might take as
to the underground temperature, and the past history of the
carch’s conformation, they bad mo right to assume interior
fluidity, Aftera most interesting sericsof experiments assisted
oy claborate diagrams, explanatory of solar and Junar tideg he
ruemarhed that the phenomena of diurnal tides were altogether
overlooked in the Admuralty tide tables for the whole earth,
, although there were places where the diurnal tides were greater

than the ordinary tides ; and he was surprised at the supineoess

of the Hydrographic Department of the Amiraltv on the point,
considering that their attention had been called to the facts.
Sir William then passed on to explain his selferegistering
tide gauge, which would show the height of the water atevery
" moment during the whole time the intrument was in action,
it was not yet in use, but would be tested soon at the island
of Madeira. In connection with this instrument there vas a
tide calculating gaugoe, which by an ingenious arrangement of
pulleys calculated of itself the condition of the tides at Liver-
pool. We resery2anv notice of this latter instrument at present,
as 1t is undergoing somo important modifications.

The self-registering tide gauge is shown in the engrving
on page 116 and consists of a timepicce or pendulum clock
4, secured on the top of a supporting frame B and brackets B,
This clock, in addition to keeping titae, actuates the large drum
or cylinder C, at a slow nniform speed, by a bevel pinion and
. wheel at the upper end of the drum spindle, which is carried

in jourpal and footstep bearings in the frame B. The con-

tinuous web of paper, upon which the figure of the riso and
fall of the tides is registered, is first wound on to the small
cylinder D, which revolves loose in its jonraal and footstep
bearings 1n the same trame, aud has a slight frictional piece
or spring, so that when the front ead of the paper is fixed ina
slot or clip on the cylinder U, it is gradually wound thercon
close down to the guiding rim on the lowcr end of both
cylinderg, so that the point of the laters!l tubular pean project-
10g from the lower part of a small ink vessel attached to the

weight d, describes the figure on the peper, as indicated at o,

up and Jown in au acute-angled zigztg manner, every riseand
" fall of the tide, a3 the weight d with its float rises and falls with
the parailel guiding frame d’, which is set on pivots so as to
be tilted slightly every hour by a motion tsken from a notch
in a disc on the hour sbaft of the clock ; an amangement of
levers aud spriny at e bringiog back the frame @ aed pen g to
their normal position. The small lateral marks or projectinns
on tire up-und-down angled lines of the fizure on the paper
indicate the heicht of tide at every hour- and the extreme
points of the angled lines indicate the cxtent of rise and fall of
the spring and neap tides to a propoxtionally reduced scale
through the reducing gearing EE. A cord of fine wire is

T
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attached to and wound round the large rim pulley E, and has
its free hanging end attached to the weight IY, which has the
actual tidal floit attached to it working or floating in calm
watcr, or within an open p ++ - or tube mmmersed therein, 8o as
to insure that the water aud tloat, swherever the instruinent
may be placed, may be as little as possible affected by local or
shoro influences, or by the winds or waves. A pivion on the
end of the shaft of the drum E works into a large wheel on tho
second shaft B, <0 as to drive it at such slow or reduced speed
that the cord or wire carrying the weight and ink bottle 4, and
which is wound round and attached tu the small pulley or
E", will cause the pen a totraverse up and down proportionally
to the rise an t fall of the float F aud of the tides whero it is
at work. ‘I'he weights E and d are made to cxactly counter-
balance each other, and the paper may be ruled in divisions
¢ither from the top or buttom eduus, or from a centre line of
the: tidal figure, cornspunding to feet and mches of the actual
rise and fall of the tidy, o1 of the floav F, or other measure-
ments desired.

We understand that Sir William Thompson is making some
improvements upon this instrument with the view of making
its action and applicativn ¢ven nore perfect, particularly in
refirence to the feeding and vunwinding of the web of paper,
which improvements we may describe aud refer toan a future
number.

WIERS HYDRO-GYROMETER.

The vbject of the speed indicator, or ¢ Hydro-gyrometer,”
of whith we anuex a plan and clevation, is to ¢enable those in
charge of an enziue to ascertrin by mere inspection the num.
ber of revolntions whi h it is makiog at any moment. In
niany cases this becomes a matter of considerable practical
importance. Iu a stetmner or upon a locomotive fur example,
the number of revolutiors per minute givesa tolernbly accurate
measurement wud: roordinary conditions, of the speed at which

the vessel or engine is moving. In many factorics it is of great .

impoirtance that & uniform spred of engine xhaft should be

maintained under continnously varving loads, aud wherever

very much steaw power is employed it certainly bocomes mere
than a matter of mere curiosity to know to what cxtent, if at
all, the engine is deviating from the speed which has pre-
vinusly been determived as the wmost convenient and c¢cono.
mical,

o obtain the rate of revolution from a counter, or by
connting with a watch, is ubviously both tioublesome and in-
accurate | what is wanted is an apparatus by which the speed is
absolutely indicated continuously, just as the total number of
vevolutions run is indicated by the ordinary counter. The hydro-
gyrometer is the invention of Mr. M. A. Wier, Junr (of Messrs.
M. A, Wier & Co,, telegraph engineers, Abchurch-iane). In its
simplest form the hydro-gyrometer consists of a vartical cylin-
der partlv filled with a suitable liquid, in which a scrow is
caused by the cugine to rotate continually. The bottom of the
cylinder communicates with a vertical glass gauge tube fixed
upon a properly zraduated dial board. When the engine is at
rest the liquid stands at the same level in both crlinder and
tube, aud the corresponding point on the dial is marked zero.
When the cogine is 11 motion the action of the screw either

forces the liguid up in the glass tube or draws it dows (accord. |
ing to wheth rthe engine is running ahead or asterny, and |

tho graduation upon the dial ix so arranged that thu number
which is level with the surface of tho liquid alwags corres-
ponds with the number of revolutions made by the enginc,
ahead or astern as‘the case may be.

The type of instrument we illustrate is the same 1 prnciple
as the one just described, but is rendered more complete by
the addition of a counter and a self-registering apparatus. A
in this case is the c¥linder and B the screw, the latter being
driven by the cagine shaft by suitable means through the
spindle N and the screw wheel and worm P. The screw there-
fore revolves with a speed definitely proportioned to the speed
of the engine. The cylinder A is in f{rec communication
through very small holes in the nozzles at its lower end with
two smaller brass cylinders C and D placed beside it, which
take the place of the glass tube in the simpler fnstrument. A
float in the cylinder D is connected by a fine cord passing over
a system of pulleys K, with a pointer placed upon the circular
dial L, which is graduated so that the pointer shall at each
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instant indicate the number of revolntions (astern or ahead) J
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I Carbolic acid golution 1 to 5u0 preserved them about #ix weeks.

. "The sheet, therefore, when taken off the drume, forms in itself

. water, with some colouring matter to render its indications

* looking at the scale through the cylinder, ant noting the

corresponding to the position of tho float at that instant,
Another float in the cylinder C determines (by means of the
system of putleys E) the position of a pencil frame I working
butween vertical guides.  ‘Fhis pendil (or pen) is kept in cone.
tact with a sheet of puper G G careied by drums and guide
roltlera H at the back of the instrument (and wmoved by clock-
work) and makes a coutinuous line upon it. ‘Tho paper is
ruled with horizontal lines corresponding to the different
speeds, and as it is coiled round the drums, prickers make upon
it suitable marks at every quarter of an hour, the motion being
so arranged that 5 in. on the paper corresponds to one hour.

a completo record of the speed at wnich the engines havo been
running throughout an entire day, or week, or voyage, as the
caso may be. A connter of the ordinary counstruction is added
to the iostrument, which therefore shows the engineer at every
instant  the speed at which the engine is running at that
instant, and the total number of revolutions run since the
counter was sct, and at the same time registers the speed in o
simple continuous diagram.

The liquid used in the tubes is a mixture of glycerine and

more distinct, ‘1'his mixture has been found to cvaporate very
slowly at ordinary engine.room temperatures, but means are
provided for supplying small losses from this cause should it
be necesgary to doso. We understand that the hydro-gyrometer
is being applied both to locomotives aud to steamers, as well !
as to stationary engincs. In steamers, it the instrument is
placed amidships, with the cylinder in a fore and aft plane, the
accuracy of its indications will not we think be sensibly aftect-
ed in ordinary weather. Care will have to be taken, however,
as to placing it in the first instance in a proper position.

We have scen a modification of this instrument which is in-
teresting enough to deserve mention, although in 1ts present
form it does not scem well adapted for selforegistration, nor for
riving indications which can easily be vead with great accuracy.
1t consists simply of a glass cylinder half filled with liquid,
with a graduated scale placed behind it, so that the gradua-
tions can be read off through the eylinder ['he zero of the
scale corresponds to the level of the liquid, when the eylinder
is stationary. The cylinder itself is in this instrument caused
to revolee, and by its revolution a voitex is formed in the
liquid, the depth of which is the greater the velocity of
rotation. ‘T'he speed is read off at any instant by simply

graduation which seems to be upon a level with the lower
cnd of the vortex. This is certainly a very neat application of
a simple physical fact to practical use.—Enyinecring

¢ THE INVENTURS PARADISE.

« A thousand Patents,” says Hascltine, Lake and (o ’s ¢ircu-
lar, # are granted every month in the United States for new
inventions., This numler exceeds the aggregate issue of all
the European States, yet the supply dovs not equal the de-
mand, and the average value of patents is greater in America
than in Europe by reason of the vast number of new industrial
enterprises and the higher price of manual labour.—~A hundred
thousand dollars is no unusual consideration for a ¢patent-
right’ and some are valued by millions. ‘Che annual income
from licences granted on the ¢ Blake Sole Sewing Machine? is
over three hundred thousand dollars—and other patented in-
ventions are equally profitable.—Inventors are encouraged by
the moderate government fee of thirty-five dollurs, which
gecures an invention for seventeen years withont further
payment—the rights of pateantees are generally respected by
the public, and no National Legislator, with a single exception,
has ventured to proposed the abolition of a system which at
once sccures substantial justice to inventors, and proves of
iucalculable advantage to the nation

Ix dry oxygen gas eggs are unaffected unless punctured.
Moist oxygen decomposes the eges. In moist nitrogen cggs
wi 1 keep three mouths. Hydrogen the same. Eggs, whether
pierced or whole, were perfectly preserved in carbonic acid, dry
or moist. Illumipating sas the eame.  In chlorine water 1 to
to 500 eggs kept cight months in & closed vessel.  In a solu-
tion of dulute chlonde of lime, eggs would nut keep ten days.
Lime-water and sulphute of lime kept them a little longer.

THE WESTINGHOUSE VaCUUM BRAKE

We illustrate on page 121, an arrangement of vacuum brake
vonstructed by the Westinghouse Uontinuous Brake Tompany,
and applicd by them in cases where the plan of working with
a vacuum is preferred to that of using compressed air.  As
most of our readers ave aware, the applicaticn of tho brake
blocksisinthe case ofthe ordinary Westinghouse brake, effected
by the admission of a supply of compressed air to adouble line
of pipes running through the train, these pipes buing rw com.
munication with cvlinders having pistons which are foreed out-
wards by the action of the compressed air, and which, by this
movement, apply the brakes. In the vacuum arrangement we
now illustrate, but one line of pipesis carried through the tram
and the pistons of the cylinders conuected with this line of
pipes are forced inwards by the pressure of the exterual air,
when a partial vacuum is formed in the pipes and cylinders,
As the external atmospheric pressure thus made available is
fur less than that which can be applied in the opposite direction
by the use of compressed air, the cylinders of the vacuum brake
have of course to bo larger than those used in the cass of the
ordinary Westinghouse brake, or clso the stroke of the pistons
has to be made longer and the leverage of the brake gear
increased to obtain the necessary pressure on the blocks., 11
what is termed the Westinghouse * automatic * brahe, worked
by compressed air, the application of the brake blocks takes
place instantly in the event of & train parting, while the brake
can be applied from cither end of the train, or, it desired, from
any carriage. The automatic brake also provides at very slight
extra expense for a very perfect system of intercommunication
signals. ‘These advantages are not possessed by the vacunm
brake, but the latter is nevertheless preferred on some lines,
and this being the case we think the Westinghouse Continuous
Brake Company have acted wisely in not confining themselves
to supplying brakes worked by compressed air only.

The details of the brake we illustrate have been worked out
with much care and ingenuity. 'Lhe exhaustion of the air
from the pipus when the brake has to be applied is cffected by
a stean jet of the construction shown by Figs, * and 2. Refer-
ring to IFig. 1, it will be scen that the apparatus consists of an
outer casing having at its under side a branch which is con-
nected by a pipe to the boiler, this outer casing being thus at
all times charged with steam when the brake is in working
order.  Within the casing just mentioned is a tube or nozzle
extending its whole length, this tube haviog at its upper side
a valve seat fiited with a conical valve, which can be raised by
a spindle which passes out through a stufling-box, as shown.
By raising this valve the steam is admitted from the outer cas-
ing or jacket to a spaze forming an annular jet, and also to a
smaller central jet, as shown.  The steam issuing from these
Jets produces an cxhaustivn, and draws the air from the line
of pipes extending along the train, the line of pipes being
coupled to the branch shown at the left-hand ond of theappar-
atus in Fig. 1. At the right-hand end the apparatus joins an
expanding or trumpet-shaped discharge tube.  The constant
steam jacketting of the jet tends to pruduce great promsptness
of action.

On the steam being shut off the communication between the
external air and the line of pipes is also shut off by o light
conical valve provided just Lehind the steam jet, as shown,
this valve being forced on to its seat by the pressure of the es-
ternal air. To take off the brekes the air has to be re-admitt-
ed to the pipes, and this is effected by raising another conical
valve which isshown to the left in Fig, 1. On this valve being
lifted the air enters the pipes from an anoular space with
which the valve communicates, thns space being placed in
communication with the external air by a seiics of holces, as
shown in Fig. 2.

The arrangement for worhing the steam and air admission
valves—or 1n other words for applying and rcleasing the
brake—ig very neat, the spindles of the valves being carried
up as shown in Fig. 1 and 2, so that they can be cted upov by
the opposite ends of a rocking lever which is worked Ly a side
handle, as shown in Fig. 2. Thus by moving this han ilc iv
vae direction the brake is applied, or by woviag it in the other
it is released, while by allowing the handle to remain in a
middle position botk valves are closed, and the brake remaies
either on or off according to which valve was opened last ‘The
whole, brake action is thus controlled by a single bandle and
tho arrangement is & very convenient one.

The line of pipes fixed on each carriage terminates at cach
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end in o length of flexible tubing, and these lengths carry the PATENT COTTON GUNPOWDER,
couplings for making the counexion betwecen the vellicles. The | | . . .
construction of these couplings is shown by Figs. 3 and 4.| ‘The history of great inventions is fall of the most curious
From these views it will be secn that the two parts of tho | buomalies and puzzling inconsistencies. Among tho most
coupling nre exactly alike, and the carringes thus coaple to- | remarkable of these wo may count the fact that so little pro.
. gether indifferently, no matter which ends may come together. | gress has been mz}dc in the manufacture ofexplosives since the
:ach Lialt of the coupling carries a pair of springs, which clip | almost pre-historic cpoch when gunpowder was added to the
into a recess turncd in the circumfurenco of the other half. In |list of destructive agencics at man's command. True it is that
Fig. 3 but one pair of these springs is seen, the two halves modern thgmstry and modern enterprist havo launched on the
being brought together so thatthe springs on the left-hand helf | world, within the present century, various compouads pos-
are situated & quarter of the circumference from those on the | sessing a destructive powor far exceeding that of guupowder ,
right-hand half. These springs have merely to hold the coup- but the old (asluo}lcd black powder st{l{ holds‘ its own, \yxth
* lings together when the brake i out of action ; as soon as a par- ulmpst the iz}dcntlcal form and composition which was devised
| tial vacuum is formed in the pipes, the abutting surfaces of the { by it8 first discoverer. .
two halves are forced tightly together by the pressure of the | Like most other great discoveries (of pre-Yankeo date) the
external air. gecret of tue direful properties of. a properly-proportioned
As shown by the left-hand half of Fig. 3, each half of the | mixture of sulphur, charcoal, and nitre, proceeded from the
coupling contains a spiral spring, thus closing the end of tho | far East. There can be little doubt that the receipt had pe-
" pipe, and preventing thoe ingress of air. ‘The valve, it will be | netrated from Cliua, or some other Asiatic country, into
' noticed, has a kind of tubular stem very little smaller in dia- | Europe before tho eight century, loug prior to the time of
meter than the orifice which the valve closes, and the spring | Roger Bacon—first of Euglish scientific worthiea—or of tho
| has thus to act only against the pressurc of the air exerted | Germap, Schwartz. Bo this as it way, for considerably over a
upon & small annular arca by a hole through the valve admit- "'0{13«1“}1 years there has bcﬂf little or BoO ad}'anco on the
| ting air to the interior of the tubular stem, and thus placing | Quaint injuoction of Marcus Grucus, which might well be
thoe chief portion of the valve area in equilibrium. ‘The valve | taken as a guide for the modern powder-maker—grantiog, of
strikes against a seat of hard india-rubber, protected by an in- | course, the improved mechauical appliances of thege later
ternal brass ferrule, the external part of thig scating forming | times. Ilow it was that a composition, closely approximating
also the abutting face of the coupling. When the two halves | to that whick an ultimate knowledge of chemical reactions
of a coupling aro placed together, projections on the valves | and cquivalents would have prescribed, should bave been hit
como into contact with each other, and each of the valves is | on, i8 8 matter for curious speculation ; unless, indeed, the
thus forcuu wif its seat ag shown in Fig. 3, and a free through | secret was oue of those dire gifts to mankind which escaped,
communicatt . is provided. In the event of a part ot the train | alas ! from Pandora's casket of evil.
breaking away, the valve in the last coupling, of course, closes, Of late, however, as we have said, there havo been strenuous
and the brake can thus still be applied to the part of the train | ¢fforts made to turn to profitable account other and more
which remains attached to the engine. cm;;gctlc explo?v?-s wl.xosle powcml lna‘r(c‘s’lgc;'n brough:;hto hgl;t
he -angement of evli which it is prefers in the course of chemical research. Chief among theso we
ap%‘lyiug thcg brake, ?sf sl{o‘:gcl:y VF;gs. 5 uix}) :;, :hce&tt&rugzégg may note gun-cotton whose propertics, and their applicability
being an iuverted plan. Referring to these figures it will be | ©© m.'h?"y and ;ccbmcalbpurposr:s, lm'vo been stud:led ";;"h
seen that the cylinder is placed vertically, and that at each side “dm";' ble ;;frs(;ver(;u:‘ce P y ‘ Contlxglzltal "\"f‘t"f""l') an sfu“sel;
of it there is hung a lever having jointed to it,atan inter~ | Qu¢0UY In hogland by rofcsgord el . *u.d' aving latle
. mediate point, a toggle lever. ‘The two toggle lovers have i into d'f’rc[:l‘""j ox.xtnc'co.q;x? iy t b i angct:‘ ““‘}.n m%l ity o
curved abutting surfaces, and each is traversed by a bin, which | fcture an .“:e(’x; “g‘l; 1 rc‘:(s ‘!‘]’.’pl‘” nce éomu d‘e ‘.‘39' o
rests upon a cross-head attached to the piston rod. The effect | ¢4 Process iotr ““_c.” T o e disas
is that as the piston riscs on the air being exhausted from the | DSt results by Messts. Prentice, at Stowmarket, till a disas.
cytinder, the toggle levers are drawn upwards, and the haung- trous explosion shook the confidence that had been estabhshed.
ing levers are forced outwards. To the lower end of the hang- Nitroglyceriae, first brought into prominence by Nobel, a i
ing levers are coupled the thrust rods leading to .o brake Swedish enginoer, selcmcd a:;o to promise great rcsl:ilte, l}ll it
blocks, and thus tac latter are applied to the wheels by the up- | 1728 shown t0 be ftar e‘"? ""; c:'ncont(;ol g"d frm}ro anfg‘;rous
ward movement of the piston. than even gun-cotton. In the diluted and safer form of dyna-
. N mite, Messrs. Krebs, of Cologne, have been indefatigable in
The whole arrangement we have just described is exceed- |

. . + ¢ placing nitroglycerine again before the public, and it may be
ingly simple and cffcctive. The toggle levers rolling on each ' held to be still on its trial  The dilution oi an agent whose

other move with little friction, and they give just the motion ! ¢pergy depends on its concentration is, however, an unde-
required, namely, a quick movement at first to take up the | gimbio expedient, aud, as in the somewhat analogous case of J

slack, &c,anla slow movement and severc pressure subse- ! Gate's prutective system of mixing gunpowder with powdered
‘juently, when the blocks arc in contact with the wheels, The | giass, is open to considerable objection,  Lithofracteur, a mo-
armangement shown by Iig. 5 and 6 is, as we have said, that * gification of dynamite , dualin, an American explosive of great
which the Westinghouse Continuous Brake Company prefer to power, formed by adding nitroglycerine to sawdust, and
apply , but instead of the cylinder and piston they vrovide, if ! glleged to have fifteen times the power of gunpowder ; with
desired, a collapsing bag arrangement, the bag g of alforsley’s, and other ¢ white" powders ; are all competitors
cylindrical form, and of a special construction teiding 10’ for public favour as a substitute for ganpowder in ammunition,
reduce a8 much as possible the wear and tear and risk of ! and for engineering purposes.

}'g\i{’\::}e to which all such arrangements must necessarily be i The most important undertaking in this dircction at present
1a N

oo o - . existing in this country is, however, unquestionably that of the

Vhe remaining views, Fig. 7 and 8§ show the mode of ar-! Gotton-Guupowder Coinpany, formed some time since to work
ranging the vrake gear which it is preferred to ndo_pt, when- | what is known at Punshon's Patent. To their works at Oare,
ever it is desired to apply tho brake blocks to one side of the 1 some four miles from Faversham, a goodly party of enginecrs,
wheels only. As will bo seen from the pl-n, but one vacunm ! yining agents and others, including several Tepresentalives
cylinder is used, this being placed at the centre of the under- ! of the army snd navy, procceded on lately to witness a
frawe, and the hanging levers being conuccted by thrust 10ds b series of experiments intended to illustrate the peculiar pro-
with transverse bars, which connect the brake blocks of each pertics of the new powder. The company has secured about
pair of wheels. These trausverse bars are constructed so that ¢ fifty acr~s of ground, swampily situatcd on the ettuary of the

each forms a kind of triangular truss having great strength, + Swale, a location which, for isolation, lcaves little to be
while it is at the same time light,

! desired, The visitors leing received at the gate by the
The brake blocks arc of cast iron, and each is hung by two ! courteous manager, Mr. S, J. Mackie, C. E., were first shown,
links as shown, the one link beiog attached to the centre, and 'as = preliminary to the trials, with the utmost frankness, the
the other to the lower end. The effect of the whole arrange- ! whole course of manufacture, which consists of the following
ment is that the blocks fall back clear of the wheels by the ! proresses  Ordiuary raw cotton, after being roughly dressed,
action of gravity as soon as the arr is re-admitted to tho vacu- ' or ¢ devilled,” and cleaned, is soaked in a vat of strong mixed
| um cylinders, and the wholo of the brake gear is very neat and ' nitric and sulphuric acids. After & prolonged soaking of the
| simple.— Engineering. | cotton, the greater part of the sulphurous acid is squeczed out
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by an hydmulic press, the removal of the acid being carried
a step further in a centrifugal machine, which reduces the
weiglit by 50 per cent.  After a long course of washing, to
remove all trees of free acid, the cleansing being in the final
tank assiste-d by the agitating effect of a current of air which
passes through the water, the pulpy product is dried in a cen-
trilugal revolving about 1890 times in a mwinute. The dried
gun-cotton is then weighed, and a definite proportion of an
oxidirinmyg agent is added. Though the nature of this substauce
was conutided to us under noreserve, it would possibly be con-
sidered a breach of confidence to publish it The wmixture is
completed, aud the mass thuroughly disintegrated into a fine
powder under two copper edge-runners in a pug-mill.  The
resulting powder having had the last particles of moisture
removed under the influence of & streamn of hot air passed
through the perforated trays in which it is capesed, is now
ready to be placed in cartridges,

There is a separat- buildiog devoted to the preparation of
sporting powder.  To produce thix, the ordinary puwder has
to be pressed into cakes and otherwise manipulated in a
mauner which has been productive of more than one explo.

smaller iugots, weighing 8 ¢wt, each, fared no better with a
2 1b. charge. ‘I'he huge fragments, rushing hurtling through
the air and ploughing rugged tracks over the fields, presented
a most itnpressive gpectacle, which was enjoyed by the visitors
at a discreet distance, being, in fact, productive of an incipient
stampede A less imposing, but practically valuable, illus-
tration was aflorded by the splitting-up a large block of
freestone by a 2-0z, cartrdge placed in a shallow cavity. A
heavy rail was also cut to picces by an 8.0z charge simply

laid on it without tampiog, and a post 12 inches square was '

neatly snapped off by a cartridge (2 1b.) hung looscly against
it, beng explo-fed.

As a vanation, we were shown a 30.lb. charge, lightly
covered with sods, instantaneously excavating a grave.like
cavity over 2u feet long and 8 feet deep. Lrst a suspicion
should exist that interment, with its consequent damp, might
prove fatal to its destructive power, it was demonstrated that
powder, said to contain 20 per cent. of moisture, and to be
iocombustible by ordinary means, was by po means harm-
lesa,

An appropriate conclusion to a uniformly satisfactory xcries

sion, and its manufacture bas Leen for the preseut discon- ; of demonstrations was found in the firing of a 50-1. torpedo,
tinued. That the fact of the attention of the staff being de- | sunk under 10 feet of water, which threw up a magnificent jet
voted to the production of blasting powder alone has been i of water, some 200 feet high, with a force that would lead to
pruductive of the most satisfactory results, was detnonstrated « the inference that the staunchest ironclad would prove an
by the sucoveing experiments.  These were arranged to de- ! easy victim to such an infernal machine, were it once located
wonstrate ahike the safety aud power of the powder used,! under her hull

which was thronghout that knowa as blasting powder No. 2} Two ad-itional points respecting th- new powder, gatbered
ail No 3. Tyillusteate the fact that the cartridges are harm- ' from the day’s investigatiuns, are, that its state of mioute divi-
less ualess fired with a special detonator, various cartridges  sion gives it o more certain and unifortn comjposition with a
were burnt with fmpunity in the uaked hand, while similar ' smaller chance of any unduly acid purtion escaping detection -
ones, fir-d by a detonator, produced cxplnsions that induced | the addition of av alkaline body also neutralises any free acid
the expetimenters to keep at a respectful distance.  Then fol- | aud aiminishes the chance of spontancous combustion. Uf its
lowed 2t experinent which, through it resulted .nan unex- | strength there can be no question, aad the mmprobablity of
pectetd contretemyss, was valuable as an indication of the perfect  its exploding twith any provocation short of the contiguous
Zung *de+ of the operators  Two cartridges haviug dynamit.  firing ofa particular class—or classes—of detonaturs secm-~also
detouatars attacke, exploded in defiance of the programme, tolerably cvident. That so few precautions were taken on
which iusisted that they would woz explode. It was explained, ' Wednesday, while the whole process was brag peered into and
however, that these particular detonators were of extra quality, © explured by some swore of inguisiive mottals in ordmary
aand that the occurrence was mast unusual, while the probabi- | attire, spprars to indi st that the company s eflizers share the

lity of a lighted dynamite drtenator being broucht into proxi
mity with the puwder accideutally, is indetinitely small.

After two large banels of the powder bad been peac fally :
cousnined on Letfires, afarding nethiog more alarming thana
twautifel sheet of vellow flame~—while the 21l of half 2 tun af‘
iron from a height of 15 feet failed to induce any action in the
large bulk of powder on which it fell—it was pretty generally |
conceded, that fo far as cxperiments can prove anvthing, they |
Lad demonstratedd the possession by the patent jowder of 2
singularly large measure of safety under ordinary and cven
extrordinary conditions It scems at first sight so contrary
to all that we Shoul § cxpect that a detonator should cause thie |
vicient explosion of 2 cantridge which no other treatment,
whrther by chemicals, by firs, or by impact, can prevail en to!
do mere than barmlessly burn away, that it mav be satis-
factory tocxplain the yrobable rafi-aele of the phenomenon
The miaiatare explosi «a of the detenator Joulticss cotnwani- .
catrs sumaltancously to each molecule of the powder vibira-o
tinns of precisely thr same periods - or leagth of swing—
whi-h the explosion of the powder itsclf would give ns-to;
thas by a species of indactive action docs the trifiing wave
mution of the detotiator find sts expansic, - ~nd d n-ueweal in
the extendinl, bat sruchroneas, azitatien of the cxploded
powder  [his apinion is confirmed by tiie observation that
while fulminating silver and odide of nitrogen wall not.
explote gna-cotton, the murh milder detetiation of falmizat-
ing wrrcury will do so instantanceusly , this would of course
{otlow con the hypothesis that tho explusion of the latter
substatier prepagates isoperiodic waves with that of guu-
cotter. while the more viol-nt explosives do not do so.
Similatly may we acvcount fer the ditheulty of preveating the
concusston »f an cxplisiva of mun-powder from explodiog.
adjarent magazioes, .

The detetetive postion of the programme was not less
decisive and cnarlusive in its teachings than the prior experi-
wments. Amonz the taost stnkiog results attained was the
rrrding into frazments (which were projected aloft in evesy
dirertion) of four solid ingots of stecl measuring 42 inrhes
tonz Uy 11 ioches squarc axd weighing 12 owt. rach, by 2
charze of 23 1b. o1 the Mastiog pow ler 1n «atindges sumply
fixed 1n b tween the ipgots with clay. A similar group of .

i

i

opinion of Professor Atificld «th:at the patent cotton gun-
powder is Icss dangerous to handle, trausp st, or store, tuan
common gunpuwder?—1Iron.

EGGS As FooD.,

The Ioultry Reriew zives the following estimite of the re-
lative value of e as foed- =Would it not bie wise to substi-
tute more c2gs for meat in our daily Jdict? About one-third
of the weight of an egg is sclid nutriment. This is more
than can be said of meat. There are no bones and tough fieces
that have to be lzid aside. A good g is made up of ten
parts shell, sixty parts white, and thirty parts yclk. The white
of an cgg coataias % per cent. water, the yolk 52 per cent.
The average weight of an ez is about two ounces. Practically
an ezg is animal fuod, and yet there is none of the disagreable
work of the butcher nervrary to ollain it. Eggs are best
when cooked four minutes. Tais takes away the animal taste
that is offensive to snmnv, but does not so harden the white or
volk as¢ to make thrin hand to digest. An egg covked very
hard is d.flica.t of dig-sting, rxcept by those with stout sto-
roachs, such eggs should be caten with bread and masticated
v.ry fincly. An cxeellent sandwich can be muiade with eggs
and browa bread. A exg spread on toast ts fond fit for s king,
if Kings deserve any beiter food than any body clsr, which 18
doubtful, Fricd eggs are lrxs wholesome than beil~i oues.
An ez dropped into het water is niet only 2 clean 20d hand-
snme but 2 delicioas marscl.  Most people speil the tastr of
thcir cgzs by adding pepper aund it A little sweet batter is
the best dressing.  Ezgs contain much phosplierce, which is
suppsed to be useful to those who uge their baaios much.

Tac Kevwe Industziclie states that sour milk, after protracted
exposure to the sun,developes a poisonous quality, sufficient to
cause discase and death to pigs f-d thercon.

iy rubbing meallic surfaces with soda amalgam, and pouriang
on a snlation of chlaride of gold, gold is taken up by the amal-
gam : and 1t1s only aecessary to dnvecfi the mrercury by bieat,
10 obtan a silded surfacc that will bear pelishiog.
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SCIENTIFIC NEWS.

Tue Arcrie Exerptrion—It 15 reported from Malta that
Captan {1 E Faldew, Paymester of the 12th Brigede, Royal
Artallery, serving 1n that garcson, aud author of « The Birds

of the Faroe l:lands,” &c., has been selected by the Royal

Society to proceed ns paturalist with the fortheominz Arctic

expedition. The plan of the Arctic expedition will be as

follows :—~Two »hups are to proceed to the entrance of >mith's

Suund this year, une will stay thereand set to work, establish.

ine depots northwards, and the other will sail northwards,

aud, when stopped by 1ce, or when amved at the farthest
poiut fromn which it seems practicable to keep up communica.
tivus with 1ts consort, will, 1n the same spuder.dike fashion,
begia stretching out 8 ine of depots northwards, Tins will be
. the work of the av .mn and winter ot 1875, and in 1876 the
advanced ship will send out a sledging cxpedition towards the
I'ole, which, instead of carrying all its commissanat along with
it, will find inuh of it ek in the depots of the previous year.

Paver ¥roxt PeA7 —M DBettmeyer has recently exhibited, in
the Polytechnic Socicty of Berlin, specitnens of paper and
pasteboard obtained from the products of the peat beds about
Konigsberg, the quality of which is said to be excelleat. The
pasteboard was 2.3 inches thick, and sufficicntly bard aad
solid to admit of polishing. T'he paper made from peat alone
was brittle, like that mnagufactured from straw , hut the addi-
tion of fitteen per cent. of rags produced the requisitetoughaess

Diuexsions oy THR Earti—Two Gennan scientific men,
Messrs, Behium & Waguer, have recently published the results
ol fome very arccumate measurements that they have made ces-
pecting the dimensionsof the varth. From these it appears that
the length of the polaraxis is 12,712,135 metres, that of the
ninimam cquatorial diameter which is situated i3 deg. 14 min.
evst of the meridian of Paris, or 76 dv 2. 46 min. woest, is 12,
752,501 metres, whilst the maximum diameter at 13 deg. 14
mm. cart, and 105 dog. 35 west, is 12,735,588 metres.  They
~stimate the tetal surface of the glole at Sowvinmm aquare
hilometres, whitst its volume is cqual to 1,052,950 gmoun cu-
Lic kilometres.  The ¢in uinferens ¢ of theglolz en its shortest
meridian is 9,000,008 1uctres, whilst that of the longest is
30,0503 metres, The o cans and glaciers occupy 273,127,459
square kilometees, The total number of inhabitants of the
carth is estimatad at 1,391 000, vz Seer 530,009 in Europe,
U8, 000 in Asia, 202300000 in Africz, whilst the popula-
tivn of America is 84,512,00m, and that of Oceania 4,33s5v0,
The popalatien of the towns amd citics exceeding 51,90 in.
Lalitants is 61,178,50m, or abont onie-twwenticth: part of the total
ropulation of the globe, leaving nincteen-twenticths of the
tuhabitasnts for the villages and smaller towns.

M . Tavenor states that glass vessels in which various
liquids, and even pure water, are beiled give up by degrees 2
smell quantity of their sutetancs, silica, potash, sola, and
lime Theanalysisis the more erroncuus the longer the boiling
s kept up.  This, at least, is what results from the use of
vlasses brought from tiermany, and sold at Naney in 1473 and
1834 Thiz fact may le shown by beiling in a flask pure
water mixed with 2 tincture of oed cabitaze o sicap of violets,
slightly reddened by an artd  After twiling for a few minutes,
the lijuid turns green Freach glasseg, with a base of soda,
ate not sensibly attacked, and therefore do not ofter this in-
cravenience.

T phpsicad inY'2 oo of the solat fures in cxditing lifc in
genine has of lase years attract o mmceh ationtien. M. de
Cawlulle has expecially scl cted 28 an illustration of this, some
otservations reveutly tevorded by Prof, Von Heldreich, of
Athens, which seem to ahow that certain serds may germinate
after having lzin Jdormant in the gronnd for at least Giftcen
hundred years. A species of Glivaivm, one of the poppy
epler. hias sprang up in localitics which have been owvered
with a great thickness of old slags from the smclting works in
which the silver ores from the Lauriogm mines were reduced,
Uie slags being re-workel for the sake of the metal which
they still tetain. It is knowa that the accumulation of slags
cannot e less than fifteen hundre! and way be as much as
twn thinusand years old. The plant appearsto be 2 new specics
—if, indeed; auything can be allad 'new” which wzs known
filt~rn cruturics ago~~and bas reccived the distinetive name
of G Nerpieri Threse obscrvatings, says the 1A neum, g0 to
preve the comrectness of Lacoisier's statement, that organisa.
ten aud lite are dirrctly depeadent on light.

Prorxssor William North Rice, of Middletown, Conn., states
that among the most interesting results of his experiments was
the observation that certain poisons, which act with extreme
violence upon the mammalia, are very feeble in their adction
on mollusca. ‘This is especially true of hydro yauic acid and
woorara. Specimens of lnanas= vheolo ta, immersed in dilute
hydrocyanic acid on Friday, showed somewhat feeble signs of
life on the following Tuesday A speanuen of Lantia ber s,
into which a quantity of woorara had been injected, was found
the next day to show no sign of avy injury. Indewd, bth of
these poisons scemed to produce death very little sovner than
the animals would have died in stale water The sudden intro-
duction of a large amount of carbonic acid in the mauner
which has been described, secmed to produce no decided effect.
On the other haud, chloml bydrate seems to be very suddenly
fatal, the animals treated with it becoming instantly con-
tracted, and pot resuming their activity when kept for a
number of hoursin sea water Cyauide of potassium is similar
in its encety, though not quite so instantancously fatal. The
cffects of quinine are similar; though less coergetic., Chlorotorm
produces instantancous contraction, and proually death.

M. ‘Teruigs suggests the use of sulpkur as 2 means of eatin-
guishing tire on board ship. I'he material when burning in the
air, as i3 well known, generates sulpburous acid, in whih
flame is not sustained. M. Tellier proposes to cover wicks with
the sulphur, and to let them down into the Lurning postion of
the vessel, through holes in the decks. Sixty-six pounds of sut.
phur sgnited will entirely atsorb the oxygen in 33250 cubic
feet of air; but as ouly half the oxygrn need be removed in
order to render the atmesphiere uutit to support the combustion,
whirty-three pounds are sufticicut for the volume mentioned.

A recext French process cvusists ic obtamiog sugar from
molasses by the additiun to the latter of certain salts swhich pro-
vuhe crystallisation,  The plan 1s to add to spent molasses—
coutaining, say, fifty per cent. of sugar, tifteen per cent. of salts,
and tweaty per cent. of water, crystathsed sulphate of uax-
nesia in the proportion of twenty per cemi, by weight, tegrttier
with a little water, to make a solution of the sulphate marking
tra drgrees Beaume,  Phe wholo s the n sutjected to centn-
fuzal action in a machinc having cither perfurated siles or very
tine wire cloth.  The sulphates of lime and potash precipitat-
cd are retained, and the liquor is then tiltered through «bar-
coal, and boiled in vasio.  Atlter cooling, 2 cettain quantity of
pouodea sugar is added te fonm puclei, and the syrup is lastly
subjected to the ordinary temperaturc of tillings, the hrat Leing
alternately raised and lowered.  Afler 2 fwwe days crystatlisa-
tion becomes exceedingly atmndant, acd continues to ncrease
for some time, after which the hydro-cxtractor is employed.
T crystallisation of the sugar results from elimination ot the
potash, the salts of which are prejudicial, its place teing taken
by the mazacsia, whose salts are favourable,

The Caribeo Sentin-2 of the uth of January contzins the ful-
lowing mimog int-lligence . —AN the cdzims on Williams Creck
have been obliged to stop work «n account of the cold weather,
The claims above the Carilooe are now dry, and the bedenck
drzin will be fleaned out pextweek. 2\t Ligltning Creck the
Van Winkle Company washed up 235 0z, last week, and 1in
0z.on Wednesday, Victoria Cempany 1 oz. last week , cnly
worhed part of two davs. Vanoniver tomgpany 325 oz. last
weck, and 147 oz, on Wednrsday.  Vulean Cempany prospect-
ing on both sides of theis man drive, and muning abiead.
Castellis Gladatune Companics arc anable to woti te adsantagy,
on account of scaraty of water.

Tue Heosos Rivez Brivex a1 Atxaxy.—Thr immense trathic
which passes over this Liidge may be leamed {tom the follow.
ing item :—Every day of the year 100 passenger aved freight
cars pass over the bndge inta this Mate.  Every passenger of
thiec hundreds on the trzios hias ta pay five cents toll, and every
ton of merrbandise has to coutrit:ote to the revenucs of the
Yridge Company.  Every barrel of flouris assessed four cents,
and every car of coal or lumber is levied on to the extent of
S35, and cach car-load of rattle or ghecp has also to pay toll.
The bridge camns $1,500,000 per year, and paid for itsclfin a
yearand a half.

Carrats Loll, who is surveying the routls far & eanal ale 3
the line of tic Pauama Railroad, finds the resnit more fatoura-
ble than was cxpected, avd las disonvered a lower summit
Icvel than that of the mailtcad, which 15 202 fret.
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‘I'OWING COAL-OIL ON OIL CREEK.

Tho scene of our illustration on page 125, for which we are
ndebted to the Jil. London News, is in the North-West cornor
of Pennsylvania towards the shore of lake Erie. It isin the
counties of Venango and Crawford, beyond the Alleghany
river, that the Oil Region i8 mainly situated. [Its special in-
dustry has given riso to an immense trade, which had, even
ten years ago, reached the proportion of four and a hatf mil-
lions of barrels annually, worth from tweaty-five to thirty mil-
lions of dollars. A large population has been attracted to the
Land of Oil, as in other parts of America to the gold-fields;
and new towns have not less rapidly grown up, such as Corry,
which before were not in existence, while towns of older foun-
dation, like Franklin and Meadville, have become great places
of profitable business.

The country traversed by the railway leading to the oil-ficlds
is characterised by some very striking and picturesque scenery.
Having quitted Salamanca, where the Atlantic and Great
Western line runs towards the west, the influence cf the new
commerce on all the surround:ng district becomes apparent.
'The forests have fallen under the axe, and cultivated fields oc-
cupy the space once covered with thick wood. Handsome
farms and immense granaries occupy the higher lands, while
new cities in transition ave to be seen at scveral points along
the route of the railway. By this line the traveller will reach
Corry, the point of departore for the oil regions, but which is
not the usual routo taken by travellers from the cast. The
proxiwity of the valleys where the petroleum is found is now
evident. On the numcrous tramways may be scen trains laden
with black barrels reeking with the unctuous fluid on their
way eastward, and other traius carrying small steam engines
on the road to 01l Ureek, where they will be used for extract-
ing fresh supplies from the greasy earth. The number of
these machines affords a good indication of the increasing de-
velopment of the petroleum country. The sudden rise of
Corry is in itself sufficient to prove what an enormous 1n-
fluence the new commerce is destined to assaome, A few years
ago the site of the town was a thick wood, where not & single
house was to be seen, and with no sign of civilisation except
the new railway which crossed it; now it is a city, futl of acti-
vity and bustle, with 4000 inhalitants, all hard at work in the
staple industry by which they are seeking to become rich. The
creation and growth of the place are soicly due to the first
operation known as ¢ striking ile.” One immense refinery deals
with something like 300 barrels of oil a day, and s situated
close to the roadway. Oa the other side are deposited vast
piles of barrels of petroleum waiting to be taken away by the
trains of the Oii Creck branch milway line and dispatched to
their various destinations. The people of the town are so
completely absorbed—so steeped, as 1t were—in petroleam,
tuat they have no letsure for any pursuit unconnected with the
ceaseless indastry of the place.

The railway from Frankun to Oil Lity runs along the bank
of ¢ French treck ¥ — the Amencan meamog of the word
+ creek " being a stream which debouches 1nto a larger stream,
so that the creek 1s, 1 fact, navigable for barges and flat-bot-
tomed boats even in itg shallows. Theaspect of the country 1s
very pretty, not unhke that of the Thames at Reading, Of
course the occasional appearence of tail poles and stages for
machinery show the locality of the oil.wells. and both here
end on the tanks of + Sugar Lreek’ the barrack-hke sheds aro
the pnncipal signs of habitation. It 1s at Franklin,an old
town, with 1ts Fort Venangs, which guarded the French border
o former years, that the sales and transfer of land are com-
pleted and most of the business done ; but Frankhin 1s not the
capital. @il City 1s the real capital, seven miles higher up the
Alleghany, where that river receives the waters of Oil Creek.
The voyage can bo made on the stream by meaus of the # pe-
trolia ' steamers, which are crowded with greasy passengers
but the journey takes two hours, because of the rapidity of the
current, while the return voyage can be completed in forty
mioutes,

Our Illustration is a view of Oil Creek or River, with the
long six-horso waggons conveying barrels of petroleum oil
across its wide and shallow fording-place

‘Tae Rice Lake Railway bridge is making satisfactors progress.
The contractor is making every necessary cxertion, and the
bridge will bo open for traflic next summer.
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THE ROMAN CAMPAGN.\.

Onoo moroe an attempt is to be made to drain this pestilential
tract of country, which contains about 3,9v0 squarv mules, or
3,000,000 acres. Independent of the indelible associations with
which it is connected, and the glorious deeds of waich it has
been the theatre, its appearance produces an extraordicary im-
pression on the mind of the beholder. Silence and desolation
are around. A space cextending from Otricoli to Terraciu a,
above sixty miles in length, an”® on an average twenty in
breadth, between the Apennincs &ud the sea, does not maintain
a single peasant. You look in vain for a ploughed ficld, a sheaf
of corn, or oven a house There is nothing to indicate the
present existence of man, but his former existence is marked
by the tombs which live the road, and the gigantic remains of
aqueducts striding across the plain, which once brought, and

some of which still bring, the water cool and clear from the

fountains of the Appennines to Rome,
Dickens thus graphically sketches the scene :—% An un-
dulating flat, where few people can live, and where for miles

and miles there is nothing to relieve the terrible monotony '

and gioom. Of all kinds of country that could by possibility
lic outside the gates of Rome, this is the aptest and fittest
burial-gronnd for the Dead City. So sad, so quiet, so sullen;
so secret in its covering up of great masses of ruin, and hiding
them, so like the waste places into which the men possessed
with devils used to go and howl, and rend themselves 1 the
old days of Jerusalem.” But though a cursc seems to have
fallen on the couutry, as far as man is conceraed, it is far
otherwise with the powers of physical Nature. Vegetation
springs up yearly with a vigour undiminished, since the days
when Cincinnatus guided his plough through the fields of his
Sabine farm. The herbage is so rich that the herds of savage

bufialoes and cattle which pasture the district, are unable to .

keep it-down, and the greater part of it becomes rank. The
prolific powers of nature are still more marked in the Pontine
Mashes during the hot months, when the air is so laden with
poison that it is dangerous, and felt as oppressive even by the
passing traveller.

It was not thus in former times. The Campagna, now so
drear and desolate, was once thickly inbabited, an historical
fact of which its numerous ancient cities are alone sufficient
evidence. The Poutine Marshes were inhabited by thirty
nations. The freebhold of Cincinunatus, the Sabine farm, stood
in the now desolate plain at the foot of the Alban Mount, W.
read that so rich were the harvests, and so great the agricul-
tural treasures to be collected in the plains round the Eternal
City, that for two huandred years and more after the days of
Romulus and Remus it was the great object of their foreign
wars {o gain possession of it. It is cestain also that at a later
period the vicinity of Rome was duumed insalobrivus, fui
Ciccro describes itg site as “ locum in regivne pestilenti salu-
brem”, and Livy, speaking of the mutiny of the Roman
garrison of Capus, in the year of the city 113, says that amon,
other grievances they complained of having to fight in the
pestilential marshes rouand the city. Strabo says that in his
day the insalubrity of the air was confined to a few places in
the ncighbourhood of Ardea and the Pontine Marshes , and it
is well known that during the first three centuries of the
cmpire, the Campagoa was studded with namerous villas, as
their ruins still attest. At present it has returned to the state
of atavdonmint aud consequent insalubrity mentioned b,
Cicero and Livy , and this ¢vadence proves that the air of the
Campazoahas diffured at diffcrent periods. It has been Lealihy
when peopled and cultivated, and insalubrious when .om-
paratively reduced to a desolat. wilderness. so0 it would sec
that its h-althincss ot the contrary depeuded vn its populativu
and cultivation. We must seck for the active causes of the
unhealthiness of the Campagna in its low level, in conse-
quence of which it must, without proper drainage, retain the
stagnantwaters that fall in rain, that descend 1n torrents from
the hills in the vicinity, or escape from the ruined aqueducts
in the quantities of animal and vegetable matters decomposed
on its surface during the hot season , in the evaporatious from
its marshes awd morasses ; and, perhaps, in its proximity to
the Pontine Marshes, for it is recorded that in the days of
Trajan it was the opinion of many persons that Rome itself,

although forty miles distant, was affected by the Pontine .

malaria. Wo learn from Gell’s ¢ Topography” that in the
time of Theodosius the Campagna was a desert, and Gregory

the Great expressly says, “ The lands arodepopulated. No cane .
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dwells in the fields,” The only inhabitants of the Campagna
are the shepherds, armed with long lances and mounted on
rmall and bardy horses, who are occasionally seen|following or
searching in the wilds for the herds of ssvage buffalocs and
other cattle ;land tho fow wretched beings that ace to be found
at the post-houses,

Many attempts have been made, but with partial success,
to drain the Campagun About three centurics before the
Christian era, Appius Claudius, the censor, surnamed the
Blind, stoodfforward as the first restorerof this tract of coun-
try. He carried across the morass the road which is still
kuown as the Appian Way, which in magnificence has never
been surpassed. It was not, however, till a centuryand a balf
after the making of the Appian Road that Cornelius Cethegus,
the consul, undertook to drajn the Pontine Marshes. Dugdale,
in his « History of Imbanking and Drayning,” quaintly tells
the story :—* In theyear 593, when L. Amicius Gallus and M,
Cornelius Cethegus were consuls, the Senate being in ¢ uosel
concerning the provinces, because these s emed not sufficient
use against the enemy for the ordivary furces of both the
consuls (which are four legions besides the Auxiliarivs and
Socii), there was a motion mude concerning the improvement
of a great level of waste land lying under-water about forty
miles from Rome, in Latium, whicl: business was eutertained
w.ith great approbation......%The cousals A° 566 had herein
given a president, who, lest their soldicrs should be idle, em-
ployed them in making highwayes. Hereupon it was decreed
that one consul should sttend the enemy (in Gallia), and the
other undertake the drayning of the Pompeine (Pontine)
Marshes.” The efforts of Cethegus were transient and impo-
tent. Juliu.s Cxsar found this large tract of country a prey to
new desolation, and wag"about to restore it to fertility, when
death suddenly put a stop to his p'ans. Augustus took upZthe
worl.:, and cut alongside the Appian Way a canal 'which was
destived to receive the stagnant water, and to afford it an
outlet. It was on this canal that,Horace and Macenas em-
barked on their way from Rome to Brundusium  After
Augustus came ‘Trajan, who was followed by Theodoric, and,in
more modern times by several of the popes, who attempted,
with partial success, the restoration of the territory. It remain-
ed for Pius VI. to do more for the Campagna than sny of his
predcc_essors had been able to effect. Immediately after his
accession, he went to visit the Campagoa. One of his biogra-
phers states that « He shuddered when, from the top of a hill,
he saw at his feet the deep ravages of time, and of the inunda-
tions, the pestiferous fogs, which extended far and wide, and
the dangers which ever threatcoed his sacred person, should
he dare to tread the unsolid ground.” On his return to Rome,
Le established a bank, under the name of Monte dei Marecagi,
to receive the funds necessary for the enterprise. and ina little
time the voloatary subseriptions nmounted to 129,000 Roman
crowns. 7 Belognini, one of the epgincers whose ,plans had

- been submiited to Pope Clement XIII, was immediately put

at the headof the undertaking , and in 1777 Sain, an cminent
surveyor, was ordered to draw a plan of the ground, and to
indicate the spots in which the works, might be begun with
the greatest probability of success Pius succecded in drain-
ing 9,000 rubbi which were constantly under water.

‘The work that Pius VI left off is to be taken up—in tact, is
alreadv begun—by the King, at the earsest entreaty of
Garibaldi. The king has headed the subscription lists, which
are being rapidly filled up  With the wonderft] appliances of
ghc present time, it is to be boped tha' in & fow years more
improvements will be effected than in the huudreds of years
that have.elapsed since Appius ¢'liudius was Censor of “iome
It is ccarcely too much to expect that Garibaldi may guide the
ploughshare through the same ficlds which were cultivated by
bis great prototype, Cincinnatus.*— 7The Builder. )

* For Gepcral Garbal hr’s scheme for divorting tho course of tho
Tiber and improving the Campagna 100,01,000.000 francs aro necded
Ihe zhares aro to be 100 francs cach. Theo King promises to use his
influenco ia order to induce the Goveromont £> guaraotéo 5 per cent.

His Majosty hoads the share-list.  Garibaldi is said to b6 anxious to

put himsolf in communication with_engineers. Ho has addressed a

" circalar to the English nowspapers, in which ho saya.—*I hopo that
' tho English peopl

A o will sapport tho project for the diversion of the
Tiber and the foprovemont’of tho Agro Ronane. I poopose that tho
shares zhould be 100 lirc cach, with a gaaranteo from the itahao
Goveromont.”

' = It is expected that 500 men will be at work ou the rrilway

in Pontiac county by the 1st of Jene next,

. MISCELLANEA

Canana owns 6783 vessels of various kinds, gaugieg 1,073,
718 tons.

‘'ng long pending contract for building a railroad 850 miles
long from Leredo, on tho edge of Texas, to Leon, 283 miles
from the city of Mexico, has been signed by the Mexican
President. ‘The building of the route from Leon to the city of
Mexico will be in the hands of a different company.

Wirn the exception of small orders which are sometimes
sent to Smyrna commission agents for crude stone to be directly
shipped to the United States for use of American crushers, the
entire product of emery is sent forward by the contractors to
Englaad, and all crushers are supplied from the stack of crude
stonc there.

Tug Mount Cenis tunnel cost about £60 per lineal foot.
This outlay included, however, the equipment of the road, &c.
The Terre-Nvire tunne! on the Paris, Lyons, and Mediterrancan
' Railway, cost about £10 per foot. The Hoosac tunnel, which
'is carricd through a formation of mica slate, and quartz, cost
| £60 per lineal foot.

Exeeriugsts I¥ Svcar Brer Currure—The following is a
summary of the results of field experiments on thirteen farms
'in various parts of Germany in the culture of sugar beets.
! Kight tons of farmyard manure per acre gave upon a plot of a
! certain size 2,020 pounds of beets, with 13 5 per cent. of sugar ,
1,120 pounds of Peruvian guano, ¢ dissolved, ** or treated with
' sulphuric acid, per acre, gave 4,592 pounds of beets, with 14.1
' per cent. of sugar. The manured plot gave at the rate of 289
pounds of sugar per acre in excess of an unmanured plot, and
' the plots in which guano was applied an excess of 508 and 640
pounds respectively.

Tree culture in the Gnited States is becoming quite exten-
sive. Under the Act of Congress offering 160 acres of land to
any person who would plant 40 acres of them to trees and culti-
vate them for eight years, about 1,100 persons, it is stated, had
taken up 170,000 acres of land in Minnesota, up to January.
By the effort of the State and private and associated cffort, it is
cstimated that 25,000,000 trees are now growing in Minnesota,
besides those planted under the congressional act. A report
on the subject says that the cost of planting and of cultivation
is marvelously small, in many cases not exceeding from two to
five cents a tree.  The artificial culture of trees is coming more
and more in vogue in California, and the demand for voung
trees to set out, this spring, is ssid to be very large,

Work on the bridge over the Missouri river, at Atchison, 18
progressing as rapidly as possible, and the structure will doubt-
less be complete within the stipulated time, The American
Biidge Co., of Chicago, is performing tho work. The bridge
will be 1144 ft. long, exclogive of approaches. It will consist
of three fixed spang, each 260ft, in length, apd one draw span
364ft. in length, The grade of the bridge will be 1uft. above
the high water mark of 1814. Th approaches to it will des-
cend so as to reach the sccond grade at Second-street, and
the eastern approach will descend with a grade of 52ft. per
mile, for about a quatter of a mile, where it reaches the
level of the Hannibal and St. Joseph and the Chicago,
Rock Island, and Pacific railroads wrack. The bndge s
lowated just south of Main-street, directly opposite the termim
of the Atchison, Topeka and Saota Fe and the central branch
of the Union Pacilic Railroad tracks, and nesrly opposite the
depots of the Atchison and Nebraska and Missouri Pacific
railroad.

Ax enterprising Canadian has created a good deal of jealousy
amony American contractors who are anxious to improve the
Sault Ste Marie Canal by underbidding them. The Oswego
Times alludes to the matter as follows :—An interesting ques.
tion has been submitted to the Sccretary of War. There are
twenty-seven American bidders for the stone contract for the
improvement of the Sault Ste. Marie Canal, The amount of
appropriation is $300,000. The Marblchead quary near
Toledo is the lowest American bidder. There isa Capadian
bidder, who bas quarries near St. Catbarines, Ont, who has
slightly underbid all tho American bidders. The poini raised
is whether the Sccretary of War is to construe the words of the
lowest bidder to comprehend forcigners.
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