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\ INTERCOLONTAL RAILWAY BRIDGE AT RIVILKE |death. He was buried in Amboise : Napoléon IlI, in 1863,

DU LouP.

Wo are indebted for tho following particulars to Mr. Hazel-
woou, late engeer of the St, Lawrence District. It is built on
the « Howo ‘I'russ " principle. It was designed by Mr Sand-
ford Fleming, the chiuef engineer of the Intercolonial Railway,
and is composed of threo spans of 100 feot each, with roadway
on top, The depth of tho truss 18 18 feet, and the road-way
above the bed of the river 40 feet. ‘Thig bridgoe is snpposed to
bo one of the strongest Howe trusses at presont In existence.
There is a little bridge of 30 feet span on the west side of this
onue, but connected with it, for the purpose of carrying the
railway over the Temiscouataroad. The Riviére du Loup aud
Isle Verte bridges, together with the ono over the Eissiquash
River, in Nova Scotia, are the only wooden bridges on the cn-
tire lino of the Intercolonial Railway. They waro bullt be-
foro the commissioners consented to comply with the sugges-
tions of the chicf engineer to have them all of iron Our tltus-
tration is from a pbotograph by Mr. W. A. Campbell, of Ri-
vidre du Loup, en bas.

LEONARDO DA VINCI AS AN ENGINEER.

This was the title of a Jectare by Mr. A. Hildebrandt, C.E.,
delivered before the members of the Scieutific aud Mechanical
Socicty Leopardo da Vinci is generally accepted as & great
puinter and sculptor, but of his other qualities little or nothing
hus been known  Dr Herman Guathe, of Berlin, bas recently
published a brochnre based upon the study vf da Viaci's M8
S, which are deposited in the libraries of Italy, Psns, and
Londnu, showiag that the man wes really a universal genius;
and if regard be had to the time in which he lived, he wasone
of, it not the most wonderful man which our planct ever pro-
duced The brochure, which he illustrated with woodcuts
" copied from Leonardu’s sketchies, and onu lithographed tacsi-
wile of a machine with all its details and explanations 1n Ita-
lian, written from rightto left—one of his peculiarities—form.
ed the text of the lecture from which we gather the following.

Leounardo da Vinei lived from 1432 to 1519, was boru in Flo-
reuce, 'vhere he sequired a knowl.dge, among other things,
of weaving, metal founding, and metal work, such as gold-
smithing, which were considered by his master to be necessary
proliminaries to painting and sculpture,in whieh latter he
made such rapid progress, that after having painted an angel
in one of bis nfaster’s pictures the latter put down his brush
and pallet to take it up no more., We know what a high po-
sition Vinci afterwards occupied in the artistic world—that he
stood on a level with Michael Angclo, his contemporary. It
is not nunatural to assume, with our present-day experience,
that toacquire such excellence an absvlute specialty must be
made of the particular calling, but the contrary fact is one of
tho most strikimg features of the old master, To what a state
of perfection he bLrought music may be inferred when we are
told that he went victoriously from a competition for the place
of first violinist to the Duke Ludwig Mario SMorza, who there-
upon called him to Milan in 1484, not without wanting and
finding in bim the greatest painter and inventor of Italy., te
there founded an academy of science, he painted world-famed
pictures—such as the ¢ Last Supper,” whbich still exists (at
least in copies)—he modelled the cquestrian statue of the
Duke's father (which, unfortunately, has got destroyed), he
was the Duke's military cngincer, and the part he took in ar-
chitectural work cannot have been a swnall one, when 1t is due
to his influcnce that the then provailing style ot late Gothic

he considered indispensable to the painter—and expermmented
aud studied nature generally, which resulted in his philoso.
phical reasonings and tracts exposing him at the same as &
free-thinker, to which he really aspired in reference to the
then prevailing dogma of the Church relative to the form of the
earth. He adapted, about this time, the Martesana canal for
navigation, and constructed two otkers for irrigation. Having
loft and returned to Milan several times after the removal of
the Duke Ludwig Sforzs, occupicd in various capacitics as re-
tired philosopher, private painter and sculptor, panter to the
] king of France,ascengincer-general of fortifications in Florence,
| Sienna and Fraunce, he designed in the last two years of his
! lifo the canal of Ramorantin, which was carried out after his

|

caused & memorial t> Lo orected to him after hig grave had
been again discoverd, and a monument was also urected to
his memory in Milun.

As a philosophor, no doultis entertained that all or most
of the varinus discoveries recorde 1 in his MSS. are his onginal
ideas, as thev cntirely differ from the theorivs of Arstotle,
who lived long before him, and cvnform very closely with
tho notions accepted in modern times, which are almost in-
variably accreditedto the period of Galileo, who lived much
later (from 1602+ His knowledge of the laws in natural
science is mostly evident from his application of the same
to his every day practice He was an avute mathematictan,
the fuveation of the signs 4- and — is assigued to him, as
being one of the first to make use of them. He attempted to
square tho circle, but gave up the attempt, as it was *im-
possible to do it with abgolute accuracy.” Heo stulied and
wrote much of pergpective, anl laid duwa rules, which hold
good at the present day e wus well acquainted with the
lawsg of the lever, and made familiar use of them , this applies
also to theinclined plane, and hia pulley blocks were in con.
tinual use. He hadalso a very clear notion of the weight ot
bodiesand of the law of gravitation His laws of motion do
him credit, and the perpetium mnbile is studied and condemued
inno doubtfal terms He studied the streogih of materials,
and seems to have been conversant with the laws of fuiction,
In hydraulics he was particularl, at Livme, as may beinterred
from his practical works of c.ua’ .custraction, his water—
wheels and turbines are admirable, and the laws upoa which
tho hydranl‘~ presgis based were p-rfectly clear to him. ile
also investigated the waves of fluids and sound, he bored
artesian wells and coustruected pumps. How well he under-
stood the laws of combustion will be uaderstood when we are
told that he was the first to make use of lamp chimuneys, and
several sket hies of candle flames prove that he had hold of the
right principle He occupied hiwmself, also, with diving and
attempts at flying, and devised apparatus for these purposes.
It is, further, more than probable that Leonardv was the in-
ventor of the camera obgcura, and his knowledge of astro-
nomy degerves no less attention especially with regard to the
sun, the moon, and the carth, and his ideas, although not as
definitely expressed as in modern times, arv nut at variance
with what is now known  Nor was botany acglected by um;
hoalso made the first attempt to cut tigures in woud, ¢, ¢, wood
engraving,

It is not pregumed to credit him with the in.cation of all
the various machines of which sketches are fuund in his MSS.,
but tosay that he made himself acquainted with the same to
such an extent as the recards show, is almust more than the

first engineers of the present day can be expected to attain, to -

say nothine of the fact that he did design some of them and
1wmprova others, and his studies of the varivus mechanism are
of the most interesting kind, and embrace almost all devices
koown at the present day  ‘That he was well acquainted with
the properties of iron is certain, for in his MSS. is preserved a
drawing which is, in all probability, an original design to
stretch it, infact, a rolling wmill, to makc the scgmental
sectioned bars from whick he made his cannons. He was un-
doubtedly an eminent metallurgist of his time., Among his
other machinesara a boring machine fur wooden pipus, such
as were and are still used for waterworks , an attempt to con-
struct a planing machine, a file-cutting mackine (beyond
which, says the author, we bave not yet got much), a saw for
stone and wood, and a very perfect spindle arrangement for
spinning. machines to make ropes, not differing materially

gave way to Roman and Greek. He wrote several worke on | trom those in useat present, cloth-shearing machines, looms,
painting, light and shadc, and other tracts, and desigaed im- | haminers, draw benches, lifting apparatus and craues, chais,
proved machines and implements, studied anatomy—which | dysamometers, and many others

Primitive though many of
them be, some compare favourably with those in use at the
present day.

Wargreroosing Cuotyg —-Tweed cloth can be made water-
prof by the following method - Into a bucket of soft water put
41b. sugar of lead and }ib. powdered alum, stir this frequently
uantil it becomes clear ; pour off the clear liquor into another
bucket, into which put the garment, and let it stand therein
for twenty-four hours, cnd then hang up to dry, without
wringing it, when it will be found to be completely waterproof
(proved.) Thisix preferable to tho ordinary Macintosh water-
proof, as it does not impcede the perapiration,
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NEW STREET CAR

In the history ot lucomotisn upon wheels, one of the must 1m-
portant epochis must have been the inventivn of the common
percu-bult  The old Egyptisns, and the Assynians, scem to
have been content to travel upon two wheuls, though it may
be quvstioned whether we can, therefore, conclude that the;
were Ignorant of the art of constructing fuut-wheoled vehicles,
But huwever convenient the two-shecled charot may have
been deemed fur purpuses of war, and perchance alev for a
morniug drive 1n the avenues at Thebes or Memphis, yet
the o four-wheeler * was an inevitable necessity , and it is unly
natural to suppose that in the first attempt to bwmld such
vehicles, the sceond axle would be fixed to the body in the
rame way as the single axle had always been fixed heretofore.
The excessive unhandiness of this rigid © four-wheeler ' must
have quickly made itselt felt.  The obstinate tendency of the
machtue to move in a straight line through space, and its un-
conquerable aversion to turning a corner, would soon disgust
the whips of the persod, and the new-fangled drag would be
relegated to the slower use of the farmer and country carrier.
W\ ¢ have scen it sumewlere suggested that the un.omprumis-
ing strmghtners of the vld Roman roads was dictated by the
use of this rigid four wheeler,

But however this may have been, it came in time to be per-
ceived that & pair of wheels will roll in one direction only, e,
1n & direction at right- angles to the line of its axle, and that
1f the four-wheeier is to be got round a coraer, the leading
axte must be turued 1a anuvther direction, and, nnally, thataf
the vehtle is to follow the horse in any direction, the leading

. axle must be capable of turning in any duection, and the perch-

bolt would thus be evolved. Once tried, it would surviv.: un-
der the category of the fittest; and we should to-day think
any coach builder 10sane who should build a carriage without
one. Nevertheless, Listury repeats itself, and in the rlway
carnages of modern times wo have exactly reverted to the old
ngid four-wheeler,

No doubt the conaitions are essentially different, but cannot
the same facility of turniong a coraer be given to a vehicle run-
ning upvnrails, withuat sacrificing its steadiness, or agy other
essential condition?

1his question has been answered in the affirmative by theiu-
vention of atram car of nuvel design, which has been for some
tume on trial upon the Londun Tramway Company's hne to
Greenwich, The chief peculiarity of the car consists in the
mode 1n which its wheels are mounted. There are three
pairs, which are not fitted directly to the under frame, but are
su unbected by an atrangement of simple coustruction that
they mutually control each other’s positivn, and 1n such man
ner that cach axle is always held in the nght position for rull-
iug alunyg the rail, whether the rail be straight or curved, and
whatever the sharpness of the curvature. Thus, when the car
i> raversing a straight line, the axles are held firmly e a par-
alled pusition , and when the car enters acurve the axles are
autumatieally shiftud into a raaial posttion—like the wheels
of a turutable —aund traverse the curve with ease.

The car has now buen runuing for some time in the regular
daily servico between Westuunster and ureenwich, aond has
buen subjucted to every test under the varying couditions of
weather, state of rails, atd abnormal loading, with results
whith are eminently satisfactory. Although the length of
the wheel-base is more than duuble that of the ordinary cars,
yet curves of 3uft, radius are traversed with the same case and
smoothness as a straight line.  Owing to the fact that this car
was built for use upun a steam tramway, its coustruction 1s
sumcwhat heavier than 1t would be for ordinary work, and 1t
carrics 8 laiger number of passengers than usual, yot such 1s
the reduction o tractive reststance obtained by this system
that the car runs lighter and distresses the horses less than
those in ordinary use. The long wheel-base, beside imparting
great steadinesy, affords a good support for the under-frame of
the car, and prevents that thogging” effect which is noticeable
in urdinary tram-cars, and which 15 due to their excessivo over-
hang. Lxpericoeo bas entirely dissipated many doubts which
wire ¢xpressed as to its behaviour 1o passing the open poiats,
and in being put on and oft the track, the tacility with which
t.¢ var is haudled buiog 10 overy way superior to that of the
tigid four-wheeler.,

Pruate telegraphi operators in Beclin ate petomptosily forbad-

wallow’ over their backs,”

den to “ paint their faces, or to let their # real, or false, hair

IMPROVED DIAMOND STONE SAW.

It 15 only nceessary to recall the fact, that of oll the teades,
that of the stone cutter was practically the most lacking in
labuc-saving fuventions, toappreciate the vast progress avcom-
pliskied therain by the utihzative of the dismond as a cutting
toul. Days of slow grinding Ly the sand saw are giving place
literully to minutes of swift petctration by the diamond blade,
Numerous ingenivus applicativns of the arbun to tudustrial
uses have already appearcd in these columns, and it is pre-
sumed that the reader is tolerably familisr with the effect of
the diamond tuol upun materials far moro retractory than the
metals, In proceeding to «xamiag, therefore, . nuther machine
based upon a similar u il.zation, the questions of adaptation
of the diamund to its wourk, 0 a8 to sccure the Lust resulits,
and that of the cunstruction of .pparatus to cunduce tu such
an end, arc the matters v¢hich present themscelves tmost pro-
minently to our iavestigation. So far as certain puints of
constructiun are cuncerned, to which reference will be made
as we proceed, the inveation we are about to aescrive is new,
with regard to its vssential features, however, the test of ex-
pericnue hus buen applicd, and suceessful operatiun over sume

two years has woll demonstrated their efficiency. The machino |

is a single blade stone saw. Its uses are to divide blocks into
slabs, bed ashlar, «dge coping, sills,ani the like, square up
blocks, and all but finish mouldings, accomplishing all thus
with a remackable rapidity of exceutivn.  Its exsential feature
is that the diamounds are made to ave apon the stuae 1a such
a manner as tu receive pressare or blow in une diccetion ouly,
Wuhout this provision, it is fuund by expuricuce that no
amouont of ingenuity or care in the s tting of the diamonds can
prevent their being digplaced from the suckets by the alternate
reverse action of the blade,

It is first neces-ary to glance at the mode of securing the car-
Lous in the tecth, as the square Lits of steel which arc inserted
in recesses in the blade, and there held by soft nvets, may e
termed. At proper pointsalung the lower ecdge of the teeth,
indcntations are made to recclve the diamunds, these, inscrt.
ed, are tirmly bound in place with wire, ant wlile thus tem-
purarily sceuied are brazed in 1w the usual way, the wire be-
ing afterwards removed. This operati.n, we are assured, fas-
tens the borts or carbuns in with certainty, su that no trouble

*is expericoeed through their wurking louse and alling out,
su lung as the saw is caused to cut, as abuve noted, in but vne
direction.

1o the machinerepresented inthe engraving on page 37, there
is a timber frame furmed of vight posts, planted in a concrete
fuandativn and strengthiened witi the necessary hunsuntal and
transverse Lracing. Ihic sash frame is caried by honizoutal
siides between the posts, and supported on tho nuts of cight
screws, sll of which screws are cunoected tuether by gearing
to which motivn is given by a separate palley snd belt., The
effect of turning the serews in one direction is to wwwer the
hurizontal slides, and »0 feed the saw down to its work, the
rever ¢ action of course producing the opposite result.  The
gearing may all be moved, by baud or by belt, when it is de-
dired to adjust the blade vertically , but when the mechanism
is feediog, its operativn is automatic through suitable srrange
meuts whereby it is moved with the proper dogree of rapidity.
The horizontal slides above referred to are provided fur the
sash frame to travid upun, the blide, being mounted in the
latter and tightly hld by buckles, recetves its reciprocatiog
motivn from the pitman connecting the crauk with the sash,

We have stated that the blade cuts in one dircetivn only,
This importaut point is gained through deprossing the eaw
when it bugins its furward motion aod thea rasoog it on the
return strohe,  The mechiauiom for this purpuse is extremely
simple, sud consist of an cocentric on the crank pin of the pit.
man, which, thruugh a connecting rod extending alung the
latter, actuates certain levers and cams, the cffect of which is
to push the saw down against its own natural spring at the
beginning of the stroke, and so t, hold it at a given point of
depressivn until the end. The resilience of the metal of
course, when the pressure is removed, carrics the blade black
to its normal pusition, and sv lifts it clear of the Lutt m ot the
kerf, during the return stroke.

Thie above, though gencral as regards details, is sufficient fur
the comprohension of the devico, to the performances of which
attentivn may next be directed. From those uring the ma
chitnes, we gather the following stateinentof 1t average dowae
ward feed per hour in various kinds of stone, the figures pre-

sented having, in many instances, been borne out by trials un-
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der our own examination . Connecticut brown stone, from 2
to 3 feet; Dorcester, N. B, stone, 2 fiet 6 inclies to 3 fent 6
inclies, Awheret, Q,, 3 feet 6 iuches to . feet 6 inchies; Lock-
port limestone, 14 to 18 inches; Marblehead, O., limestone,
2 to 3 fect; Canann, Conn,, Westchester, N. Y., or Lee,
Maes., marbles, 12 to 16 inches. 1In tho harder kinds of slate,
with quartz veins, tho saw cuts from 2 feet 6 inches to 4 feet
per hour, and 8o on in proportion to the hardness and impe-
vetrability of tho rock. Red Scotch granite we have seen cut |
at the mto of 3 inches per hour, The kerf mado is from 5.
to "{r of an inch, leaving a perfectly smooth surface,  Slabs’to
almost any desired degree of thickness may be sawn. The
work gencrally, it is claimed, is accomplished at a speed from
ten to thirty times faster than the hest apparatus hitherto em-
ployed. It is also asserted, by thoso usiny the saws, that the
cogt for the dinmonds and setting is less than for the sand and
iron required te do the same quantity of work by the old me-
thod. ‘'he machine is coming largely into use in this city and
vicinity, and meeting, wherever employed, with the highest
commendation.—Serentitic American,

AN IMPROVED 3YSTEM OF RAILWAY SWITCHES.

In the drawings on page 40, we represent a system of rail-
way switches now frequently used by continental railway
companies aud advocated by their engineers on account of its
solid arrangement, and i{ oot quite simple in construction,
offering many points which caunnot fail to attract theattention
of engineers in this country. A great mavy railway accidents
occur through a faulty construction of the switches, and as
long a3 » new and safer means have not been discovered to
convey a train from one line of rails to another, a description
of & switch by whick, to some extent, a safer mode of convey-
anco is secured must be of enough interest to draw the atten-
tion of railway companies and of those connected with per-
manent railway construction.

One of the main features of the switches we are describing
is that, whereas in tho usual mode of construction the stock- !
rail, or the rail agaiust which the switch or toogue works, is |
cut out to receive the point of the switch, in this system the |
stock-rail remaing aliogether untouched. This not only adds |
to the strength of the whole, but secures also w more smooth |
and equal motion of the carriage wheels. As the drawng |
shows, the stock-rail i3 tho ordinary slange-rail ; the switch. !
rail is, however, of the bridge.rail section, and is rolted of soft |
Bessemur rteel, in the set of switches wo are deseribing the
stock-rail weighs 75 1b., the stecl switch-rail 105 1b. per yard
The rail~ vary 2in in depth, which causes 8 pecuuar construce- |
tion of tl.~ slileand heel chairs. In the usaal ~rrangement )
the stock-rail is fastened to the sliding chair Ly means cf ai
cotter pin, in this arrangement, however, the stock.rail is not i
fastened to the chair, but is simply h-ld down oy the project-
ing part of the chair,as shown in Fig. 2. The great ad-1
vantage gained by the diff-rence in depth of the two rails s ’
that very little or no opportunity cxists for dirt or dust to
settle between the touching surfaces of the two rails, and
thereby a better closin  of the points issecured. We will now
proceed to give a detailed description of tho parts of which
such a set 13 composed, and thereby enumerate all the parts
as fizured in the drawings. A, two bottom plates of wrought
iron 12 in. wide, 3 in. thik,and 6 ft 6 in. in length ; to cach
of these plates ure nveted seven wedges fi.iu. in width aund

5_in. in thickness, tapered s0 as to give the stock-rails which

Test upon them an inchoe of oue in twenty ; the length of |
the sto keratls is 20 ft.; they are fastened to the bottom plat.s
by means of thirteen cast ron chps D, and countersunk bolts
with check nut<; at the back end the rail is huld dowa by the
projecting part of the heel chair E, avd opposite each of the
outside «lips D, by the projecting parts of the shding chairs F.
Between every two slide chairs on the insido of the stuck.rail
1t 15 held down by another clip ; these latter are fastened by
countersunk bolts which have no check nuts to allow for
clearance of thesteel switch. The Lottom plates are fastened
to the steepers in the usual manaer, by means of dogspikes.
The two plates of gue set are conuected by wmeannsof flat bars
2 in. x §{ in., bent underneath the plates, as shown in Fig. 2,
and furtened to them by two 3 in. bolts; the switches ave
connected by means of 1 in. rods H, Fig. 4, provided with }
doubie eyes and fastened by counterpins to correspounding vyes |
fixed to the steel rails, as shown, by ;i tap bolts these ,

e e S
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cyes carry the rods to which are fastened the conuncecting rods
and lovers of the switch-boxes. The hec? chairs B, aro fastened
to tho battowm plate by means of threo bolts with counteraunk
heads, two of which are § in. in dinmetor ; tho third ono is 13
in. round nnd swaged at the end to fin, diameters this part
serves as a pivot for the switch, as will be seen in Figs. 1, 3,
and 10 ; the thick part of this bolt carvies o nut and keops the
chair in its position, as shown. Tho chair itself is of a pecu-
liar construction : the way the steel switch.rail is fastened to -
it iz as follows! The chair is provided with two projecting

patts, one of which holds the tworails K, K, dowa ; the other |
part prajects over the flange of the steel rail ; the other flange

of this ratl, just opposite the place where this part J, of the |

chair projects over it, is drilled out, and a rount washer L,
half projecting over this drilled part, and with the other half
over the chair, fastens both together by means of the bolt M, |
to the bottom plate.

At about 3 ft. from the back part of the rails, or where they
restin th®heel chairg, is fastened to cach stock-rail a distance
plece N, Fig 2; this pact i3 carefully turned and ficmly fixed
to the stock-rail, Itsaim isto provent tho points from open-
ing when a train is passing over tho switch, and which,
without this provision, might occur in the following manner.
The stoel rails are to a high degree elastic, and the side pres-
sure against the rails or a train passing over the curve wounld
have a tendency to bend the rail between the two points of

support formed by the heel chair and the point where the |

two tops of tho rail meet ; this bending of the steel switch
between these points would of course thrown the points back,
thereby causing the wheols to run off the metals. Theso so
called distance pieces have been found very efficient to
prevent the said disaster. The other distance pieces marked
0, Fig. 10, in the sketch, serve to keop the icon rails at a pro-
per distance apact 5 they ave formed of short lengths of gas
piping, through which the fish-bolts P, pass.

Of the two switches one is, of course, straight, the other
b nt to a radias of 623 ft; the straight part of the rail which
closes against the stock-rail is 12{t. 9}in long ; sections of

the point can be scen in Fig. 8, showing in dotted lines the |

different secttons of the tongue at the various distances from

the porat ; the straight switch.rail has a planed part whichis

setto o radius of 713 ft., being that to which the stock-rail,
against which 1t works, is bent TIn wmanufacturing these
switches, as this is the mostessential part of their construction
the planiug ofters one of the greatest diffienlties  When the
rail comes fiom the mill it has to be freed most carefully from
all bends and twists, and for the curved switch it bas to be set
to tho requiced radius  The tail being extremely elastic, thus
bending requices the most careful attention, and none but ex.
pericnced hands will do this work properly
Jdone in screw presses especially adapted for the purpoie. The
siraight switch, which, as we have stated, has a hollow planed
part, offers more dufficulties.

planing machine this canuot be effected  The part of the rail
that has to be planed 1s set to the required curvature, the rail
is then cat to the sections showa in Figs 9 and 12, and after-
wards bent straight again, and the straight planed part takes
the curvature required. It is obvious that the greatest care
and attention have to ve pawd to the manipulation of these
rails, asa proper fit is a hrst requirement,
the steel and iron rails are fastened in the heel chair; the
stock-rail and outside rail have been left outin the drawing, in
order to show the back of the heel chair ; the halfround hole
receivesthie head of the fish-bolt, as shown in Fig. 1 Fig. 4,
ghows how the counecting rods arelastened by means of the
eyes J, and the tap-bolt Q, to the steel pont ; the rod I, of
course, passes through 1he body of the stock-rail,  Fig. 10, is
a plan showing how the four rails meet at the heel chair, and
how they are kept in position, Fig 3, is side clovation of
samo; [1g. 11, is a plan of the curved switch-rail ; Fig. 13,
side clovation of same ; Fig 12, is plan of the straight rail,
aod Fig. 15, its side clevation.

We cannot conclude without making a few remarks on the |

cost of these switches compared to that of the ordinary system.
Ou the whole there i8 o great deal of expeuse attending the
labour in manufacturing theso switches, It is cvident that
the manipulatior for instance of a rail weigbiag 53 cwt. is no
slight matter, whea 1 the ordinary sets the greatest weight
of the switeh rad amouuts to 3 cwt  Besides, the quantity of
the matenal to bo cut out of the steel switches is cnormous,

e ————————.

It is, morcover,
H

With a specially adapted tool '
no doubt the rail might be planed hotlaw, but on the ordinary |

Eig. 3, shows how !

I
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" compared to that of the ordinary switch-rail, and thy sections |

+ be pnnched most exactly, and the hole. to be countersunk,

* will, therefore, be found that the price of the new system is
* greatly in excess of that of the old one ; but taking into con-

1

offer n great deal mote trouble than the flat planed surfaces

_of the latter.

Asregards the chairs, tho weight in the ordinary sots is
qreatly in excess of that of the new system, but these bemng of !
a peeuliar make they require dithicult patterns, and the cast- |
ings thereof will increase the price, and in a great measuro do |
awny with the benefit of the swmaller weight ; the price forl
ordinary chaira being seven pounds per ton, these cannot bo
wade under ten or cleven pounds per ton, exclusive of the
price of the patterns  Begides, the bottom plates, in them-
selves an additional cost to the oudinary system, havall to

whilzt the niveting of the wedges to the plates, and the make
of tht <o wedgres themselves, require much care and labour. It

sideration the advantages gained Ly the cheap maintenance
and long duration, we canuot do otherwise than recomwmend
them to the attention of railway companies in this country.
Moreover, when anything diminishing the risk of hfe and
limb ot passengers and railway officials suggests itsclf, we
constder it our duty to draw the attention of the public to it,
and this last-named feature the systom we have been deserib-
ing certainly possesses.— Engineer,

NEED OF BETTER TOOLS AND IMPLEMENTS.

A correspondent of tho Germantown Telegraph makes
some good and pertinent inquiries respecting better
tools aud implements He says, why can't we have tools and
vehicles that will wear alike all over? Why do not manufac-
turers improve and strengthen the weak pointsin their wares?
Take spades, shovels, and hous, for instance; three-fourths of
them at least fail in the shank, or where the handle joins the
blade. If you waat une stronger in the shank you must buy
ono that is heavier all over and may be no stronger in the
shank than the others. 1'ms ought to be remedied.

If we look over tools in common use we may find that most
oi ihem show a weak point or two whero the majotity of all
breaks vccur.  These ought to be made stronger in new ones.
Such, huwever, does nut seem to be the fact concerning a large ¢
namber of staple articles.  Indeed, many things seem to show
more weak points than formerly, and nvedlessly so too. Im-
plement makers may plead that competition is so sharp and
that certain articl 8 arc already known in the market asstand-
ard, that to compete succesfully, an article must sell as
cheaply as the standard one, and the profits are too small for
improvement This is not wholly true, as inferior articles are
vften -old for a superior price, when neatly painted, or polish-
ed and systematically advertised, and there is no rale of busi-
n s8 that forbids tho appreciation of merit when properly set
forth.

Of coutse the bulk of manufacturing tools is now done in
factories, to the exclusion of home workmaunship. Country
mechanics complain that they canaot compete with factory
prices, and the result is that usces of tools buy of dealers who
cheat both the maker and the parchaser, thus covering the
weak points of his merchandise on the one hand, and pre-
venting the more gencral diffusion of tool and implement ma.
king on the other.

The bent of inventive ingenuity seems to be adjustability
more than practicability ; more of polish than of use, Now,
we plead for the usdful, insist that we pay enough now for ar-
ticles that ought to be more durable. Give usan ounce or
two more of metal in the weak points of tools, rather than
gaudy paint, and we shall be better satisfied. Let us insist
that the weak points be strengthened in tools, implements,
vehicles, and machines; and, above all, let us have ssmphaty
of construction. Lastly, we assert without the fear of contra.
diction by fact, that the maker who will apply the rcmedy
for this state things, and continue the practice of honeut tool
and implement making, will, with care, make a business
which shall become the pride of his couuntry and the eavy of
his sham rivals,

Tax British Government have accepted the invitation of the
United States to send an Eoglish commission to the great
Centenary Exhibition at Philadelphia in 1876.

ENGINES OF THE LAKE PROPELLER
V. H. KETCHAM.

The engravings which we publish on pages 11, 44 and 15
of the engines of the lake barge, V. H. Ketchum, show the
type of steam machiner) 1 use in vessels navigating the great
inland waters of this continent Weare indebted for the engra.
vings t the Engineer. It will be observed that the engines
aro of the rimplest kind, and so arranged that every purt i3
eagily accessible  Tho valves and other parts requiring
frequent renewal and attention are so situated that they can
bo reached without taking downany part of the engines  ‘The
cylinders arv 361n, dinmeter by 2{t. 8in, stroke, with a stenm
chest between them common to both cylinders. The slide
valves are double ported, with an independent cut-off valve on
the back of each. The cut-off valves are worked by an arm
operated by an eccentric, so arranged that the steam can becut
off at 8in, of the atroke or auy other p.int up to full stroke.
¥ach engineis provided with an air pump 20in, diameter by
16in. stroke, of the trunk type, worked by wrought iron
levers connected to the crosshead. The crank shaft is forged
in one solid piece, weighing 1t tons; tho journals, four in
number, are 11in. diamcter, and 18in. and 163in long, the two
feed pumps have theirsuctions connected to the hot well ; the
condenser issupplied withinjection water through a 5in, pipe,
at the end of which i3 a trumpet-shaped nozzle for spreading
the water. Thebilge pump is worked from the pinch wheel
at the forward end of the engines, and 13 located on the star-
board side, the cold water pump heing on the port side; the
propeller is 10ft diameter, with a pitch of 15ft., making 77 re-
volutions per minuto. Steam is supplied by one boiler of the
return tubular kind, thoe shell is 10£t. 6in. diameter, the flues
are seven 1n nulber—threo being 22in. diameter, two 21in.
diamecter and two 15in. diameter, the return tubes are fn.
diameter, and 166 in number.

The Ketcham has attained a speed of 03 miles per hour
when runniog without a sailing barge intow. With her barge,
with a carrying capacity nearly equal to her own, she has made
8 miles loaded, and 83 miles light. The average stcam-pr -
sure carried is 351b. cut off at one quarter, with a consumption
of 12501b of coal per hour. The vacuum maintained is 23in.
She is supplied with a double-cylinder steam winch fur hoisting
cargo and working the sails, the winch has an attachment fur
operating two bilgoe pumps of Tin.diameter, she has also onc
3in. steam bilge ejector.

‘The dimensions of the hull are as follow .—Length between
perpendiculars, 231ft., beam, oft. 8in., hold, 16ft., hght
draught, 631t., loaded, 144ft. She is bult of ouk. Frames,
20in. ceatres, planking, 5ia. thick, ceiling, 6in. vJge-boited.
She has four arches on each side with a gangway in cach arch,
and was salted with 450 barrels of salt. She has two full dechs
and boiler deck, 1s square fastened throughout with fin, round
iron, and is provided with a centre board. She will carry 2000
tons on 143ft, of nater, steers and haundles well under canvas
or steam, ur both combined, and tows a saling barge which
cartics 1800 tons.

The following is a description of tne rigging of the V. H.
Eetcham: —Four masts, the foremast, matomast and mizzen
have four shrouds a side of 3in galvanised iron wires, The
ngger has threo shrouds o side of three galvamsed wires. The

ails are staysail and a forc and aft sail en each of the masts,

with gaffs and booms. Foremast, 83ft. from step to the cap,
26in. diameter : mainmast, 8ift. from step to the cap, 2%in.
diameter , mizzen, 821t. from step to the cap, 25m. diameter,
ngger, 75ft. from step to the cap, 22ic. diameter ; top masts
421t except jigger, 36ft. Rigging set up with turnbuckles

The engines were completedin June, 1874, and since that
date have been running continuously and giving the utmost
satisfaction. We regret that we are not able to say what the
indicated horse-power i8, but the cousumption of fuel is
obviously very small, considering the size and speed of tbe
vessel.

The St. Lawrence Advunce says:—The surveying party
which starte.f about a fortnigl.. since on a preliminary survey-
ing expedition for the Pichibucto Ratlway, bave rcturned, and
1t is saud that the prospects of a good location for the road are
first rate.

——t




40 THE CANADIAN PATENT CFFICE RECORD {February, 1875,

— N e ————————————y

M F 1) F‘T
" ;
I )
t
2]
°
O
g ! &
I 3 &
< o I
W - f
o bl ' :1
<! i o
R £
R IR .
sy s g s %3
bt
& Q o Najh DI
< 2 B N W
b © «lis ~
2] o = P 1 O 9
~ ) e % ) |
o w w2 ° I S
- W N Q x
[} T Wity < 3 N .
= I B ..g."! =
- 1 Sfs L= £
wll < .
@ < PR 5 ¥
(4] b4 W .
t < x N
~ ] g !
: & ! g 21
P [ < |
by |.3 >
&
h i 3 1
H L[ [T |
H % 3L .
AN
1
ek
YR
?l""
&
i,
i i

%
23
Su
-
]
L T o
x © S
- -~
4 < 'S
- (8]
< NG
5 vy
b gy
: !
LD 3

AN IMPROVED SYSTEM OF RAILWAY SWITCHES.

2\

Y

T
.............

\\\@

NN \\

A

N

A

e

TR

)

S

=

fil i ‘\\'\\

DRSS

-..-—-\-\

TR e

E,‘u




February, 1875.)

AND MECHANICS' MAGAZINE.

’
/

g
LAy

Y R .

ENGINES OF THE LAKE PROPELLER, V. H. EETCHAM.

Ve i K \ /I/" AN [
. ﬁw[z \ NI of 3/!1" ! -
RN i1 SR s o SN R 2+ N DT,

== _j_';,rx:ﬂ >3 T HET ,.'l._.,li.—&::__jl_;_u_:.—_.ﬂtx.z}:ff_' I
¥ - : _lJ ~_a ——l —™ Ea[ ‘A_/:

5

Pty "l'~
_ S : z

41




THE CANADIAN PATENT OFFICE RECORD

[Fobruary, 1875,

a—

yova——

SALTING A MINE,

1

; through nearly s whole day, was that wo found no single ruby

, or diamond any wireie off the neighbourhood of the rock or oft
t1n the last day of the inquiry into the ¢ California Diataond , the line of the original Arnold survey. We trailed tho sur-

Swindle,” in the Court of Exchequer, some evidence, u-ious , veying purties and the prospecting parties. I fixed upon the

and not a hittle interesting, was read, shov Ing the unsk.llful trail of Arnold and Jamn, recogmsing Mr. Jamn by his slen-

manner in which the salting was performed, and the skil'ful | der foot, and followed it from their wanderings uroupd the ori-

way 11 which the fraud was laid bare by a United States Gov-
croment geologist  ‘I'he story of the original discuvery is
contained in the following statement, which appeared in the
San  Francisco  Chronicle-=—43r Rubury, a very intelligent
young Lkngusiiean, who has made twn trips to the field, the
first with M. Jamn, and this last with Roberts, told the re-
porter a marvellous tale about au ant-hill built of jewels. He
had steppred aceidentally on the side of the mound, and the
busy little ingects came ungrily forth to wreak vengeance on
the intruder  Stooping down to look loser at the ants, Mr.
Rubury noticed & great number of red and white stoney, of uni-
form size A closer examination showed that nearly the entice
mound was composed of disamounds and rubies, He shovedled
the whole aut-hill into a sack, and hrought it along with him "

M. Clarence King, the scientist in comuand of the geologi-
cal cexrloration of the fortieth parallel, having learnt of the
asserted discoveries of Arnold, Janin, and party, and fearing
that, if there were any truth in the statements, his supe-

riors mivht blame him for overiooking such a valuable depo- |

, &inal 160 acres, finding the spots where Janin dismounted,
, and determining those 1 which Mr. Arnold did all the work,
, following thur return tracks to the stream where they had
, washed out the gravel. Along the line of their outward
, manhy here aud there m the vicnity of survey stakes, or upon
! conspicuous : ..-hills, we found an occasional ruby, but 10 feet
off their line of travel never one.  Returning to the examina-
) tion of the central table rock, which was made by myself aud
) two assistants, 1 found that a nearly uniforma numerical ratio
y existed between the so-called rubies and diamonds.  In other
| words, that to about every single diamong there would he from
) half-a-dozen to cight rubies throwp in asif thev had been
previously mixed, ot as if extreme care was taken that they
shoutd bear about that proportion. In nine cases out of ten
the gems lay directly upon the bare surface of rock, or upon
an indurated crust of pebbles and soil where the rock dipped
beneath the surface,  This table rock was broken and geamed
across its surfnce and down its sides with deep cracks, varying
from a few inches to 18 inches or 2 feet in depth  Many of

sit, started to veri”, the report. Janin bad mentioned that (theso cracks had been disturbed by the two parties, those
the discoveries had been made on a mesa, or table-land, near 4 which had been worked by the earliest party, by the hardened
pine timber Mr King, who scems & clear-headed and com- | surface of the gravel and sand, showing very differently from
petent phisicist, and to pussess souting capabalitics which ) the more recently disturbed cracks  In every oue of the dis-
would do no discredit to the kecnest of Cooper's famous In. j turbed cracks 1 found more or less rubles and liamonds ; but
dians deseribes his progress and success as follows:—Irom a y a considerable proportion of the cracks were filled with un-
knowledie of the country, I was certmin that there was only | touched earth, and overgrown with grass, cactus plants, and
one place in that country which answered the description, aud, { sage brush, With the diamouds and rubies occured small, an-
as that place lay within the limits of the forticth parallel sur- { gular, and partly-ronnded quartz pebbles of various sizes, and
vey, I determined to go there,  The main reason why I went | concretions of iron oxide countaining particles of crystallised,
was that, if it was good or bad, it would be a blight on my | quartz, both of which are found freely mingled with the soil
grologiral survey not to have known of its existence within | from surface to bed rock. Beace, if the gems were a natural
its area, and 1 had to do it as a matter of self-defence. 1 wait- | deposit. bring of aspecific gravity, intermediate between quarts
ed until the field-work of the survey was completed for that ' and iron concretions, they must have also settled through the
year, and late in October I left here, accompanied by two as- | earth to the bed rock 1, therefore, selected ground overlying
sistants, proceeded to Fort Bridger, 1n Wvoming territory, and 4 and about the table rock where the top was moro or lesy
orgaunised the camp vutfit  We left Fort Bridger on Uct 27th, r strewn with so.called rubies, carefully shovelled off the sur-
and marched directly to the spot, reaching there Nov. 2nd, ¢ face inch of ground and gravel, and examined, by menans of
1872. Icamped at about two or three o'clock in the after- | siever and pan washing, all the material down to the bed roch,

noon, on a small streem in & canon at the western end of the
mesa. I started to ride down the canon, and within fifteen
minutes 1 found upon a tree & water notice, claiming the water

About thirty of these tests were made, encircling the table
rock, and in no instance was a ruby or dinmond found. Ruby
Gulch, leading directly from the table rock to Arnold Creck,

right of the streum, 1n the haudwriting of Henry Janin, signed | and by necessity receiving the wash of tho gem.beariug surc-
by him. We then began the scarch for iamonds in a side | face of sandstone, was found to be extremely rich in rubies at
ravine leading up to the mesa, finding none. In half an-hour, 'its head ; but this richacss, instead of continwing dowa the
arriving upon the cdge of the mesa, we found a survev stake, 1 bed, as, if geauiae, it inevitably must, proved to exist only
with a paper #otice, claimmug cither ten or twenty acre claims.  the ground directly at the foot of the table ruck, where the
! do pot know which they were laid off into; I think they ! soil was clearly disturbed, mixed and smoothed. I saok & se-
were twenty,  Riding around wne mesa for a short time, I saw ! ries of four pits to the bed rock, down tl.e gulch, at 1utervals,
that the lines of tracks radiated from a common cenire. and I | excavating probably a couple of tons of material, and althouxh
followed those tracks to that centre, which was the celebrated | as in every other instance, quartz and iron concretions wete
table rock—a sandstone tock, on w uich the diamonds had been 1 distributed throughout the gulch soil, not a ruby or dramond

found. We immediately found rubies scattered on the surface
and in the sand, and before dark, which came on  very ~oon,
we picked up three dinwmonds. We then returned to camp.
'The next morntng we went back to tlus table rock, lay down
upon our faces, aud got out our magnifying glasses and went
to work, systematically examining the position of the stones
apd their relation to the natural gravels, ‘The first paint
which excited my suspicion was the finding of a diamond on
2 small point, or knob of rock, rising about two inches above
the surfaco, The diamond lay directly on top, in a position
from which one heavy wind, or the storms of a single winter,
must inevitably have dislodged it, and I at once called my
two assistants together aud poiuted out the dinmond to them,
and tuld them I thought it was a fraud. I then determined
upon a plan of testing the whole question, which consisted of
a system of outside prospects conducted over the whole mesa,
carcrad out by digging a bushel or two of earth, averaging it,
sifting it in sieves, and then wasbing both the saved gravel
and the refuse dirt at the stream; of au examination of the
tratls, and tracks of all the party ; following their work from
veginuing to end; nciceful esawination of the aut-hills, o
scrutiny of the rock itsclf, und of the so.called Ruby Gal b,
leading down from the sandstone table to Arnold Creck  The
resuit of the outside prospectings, carried on by four of us

was found. Upon the raised dowme-like portions of the
table rock rubies and diamonds lay upon the summits
'nnd inclined sides in positions where any storms must
inevitably have dislodged them, and where, morcover, they
were always unaccompamied by quartz or iron. Aun exa.
mination, countinucd through several hours, of the rock ma-
terial itsclf with a field miscroscope, showed no trace of mu-
croscopic dinmonds or rubics. In the ravines, and upon the
mess near by, are numerous ant-hiils, built of swall pebbles,
mined by the ants, which we found bearing rubies on ther
surfaces. A still closer examination showed artiticial holes

through the natural crust of the iound, holes casily distine
guished from the natural aveoues made by the wsects them.
selves, when traced to the end each artificial hole held one or
two rubics. Morcover, about the salted ant-hills were the old
storm-worn footprints of @ man. Many outside aut-hills were
studied, but there were neither artificial holes piercing ther,
rubics within or without, nor human tracks. 1 discoverad on
the table three small emeralds. Summing up the minerals,
this rock has produced four distinct types of diamonds, a few
Oriental rubics, garaets, spinels, sapplures, emeralds, and ame-
thysts—an association of miuerals of 1mpessible occurrence in
nature.

e
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. where the rain or wind must necessarily have dislodged them,
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Next, proceeding to San Francisco, Mr. King sought an iu-’
terview with the executive committee of the Diamond Com-
piny, and accompanied the general manager and party back
to the alleged diamoud mioes.  During this last visit with the

" Colton wvarty to tho fields Mr. Janin showed him the pluccs'

iyom which, Juring his provious and first expedition, he and

, lus party had talien gems, and in every instance but one they

conedded with the places whero upon  his first expedition he |
fuund the ground in the condition in which he had described
Ou the occasion of his visit to the ficlds with the Colton
party he fouud no dinmonds, but found so called rubies strewed
upon the surface of the sandstone, and occupying positions

Where the rubies and diamonds came from was pretty ac—
camtely indicated by Mr. L. Keller, a diamond merchant, in
Hatton Garden, from whom, and whose partner in Yaris, in
July, 1371, two ofthe speculators purchased a number of rough
dinmonds and ruties, perhaps about 3000 rubies and under a
thouan i diamonds, one or two of the latter of counstderabie
size.

SCIENTIFIC NEWS.

Tas WAy s wHicH t 0AL i3 Forsep,—* Les Mondes, ' of Sept,

Exreriyents have lately been made (we learn from a German
gas journal) in the strects of Henddlberg, with the gas ighting
and extin.aishing apparatus of M. Flurscheim , i whieli the
flow of gas to the (principal) burner, is produced or stupped
by a change of pressure in the mains.  The zas coming out ot
the principal burner is lit by a small adgoining tlane (whict s
preserved from extinction).  This austhiary lame gos out
whoenever the principal burner is lit, avd s Lt again by the
principal flame, when this goes vut 1 the morog. The ox-
periments made with 28 such apparatuses, bave lod toa turth o
order for 72.

Prorxssor F W, Puraay, of the Peabody Adademy of
Scicnces, Salem, Mass, has recently explored the Maawmoth
Cave in Kentucky, and has visited several cavertis never be-
fore entered. His investiaations have resulted in tinding
coloured fish without ¢ye-, thus exploding the thouy hitherto
held that all eyeless fish are colourless. White fish with cyes,
and crayfish, both with and without thuse vigans, were ebtained,
presenting many new features of great interest to m ralists,
Skeletons of human beings, mounds, and o large v ety of
valuable archaological relics were found in the new ¢ .anbers.

Di. Hagn~gss has discovered, in 'lamas County Caltformia,

24th, states tuat M. Huschwald, on visiting a gal.ery 1u the | & body of water, probably the most clevated n the  Luted
Claustha mines, abundoned for 300 to 350 years, found some | States, the llarqmctur registering o heg ot of 7330fe. above
woud which hal been left there. It had absorbed the waters | the sea level. The lake is of tna zular shape, haviog its
shich fl wed in the interstices of the suhists, and bai become | longest dismet:r about one mile and threw-quarters in length.
ot & brown colow and coris.eous texture.  On exposure to the The water during last August Wds mtensely uuyl«l and ot a
open air it quichly hardened, and was completely transformed | deep blue colour. The outlet is 1nto Waraer Valley, over a
nto brown caal (lignite) with a conchoidal fracture. Its per- | dechivaty of sume 240uft. The Califormia Avademy of Surences

centage of carbon was very similar to that found in the best
saxon lignites. ‘I'his observation shows that the circumstances '
favuurable to the natural carbonisation of wood are—(1) Situa-
twn among fragments of rocks among which circulate (recly §
subterrancan waters impregnated with metallic salts. (2) A
consgtant and relatively clevated temperature, such as prevails
1n decp excavations. (3) Continuous pressure.

Gousgangn SeipERs, THEIR WORK.—Dr. G. Lin:ccum has read
a papet of much interest before the Smithsonian Institute. ,
Fruin this we extract the following passage . * I once obscrved
une of these spiders at work on the upper coracr of an open, ¢
outside dvos-shutter. She was spinning gossamer, of which she
was forming a talloon ; and clinging to her thorax was a little
cluster of minute young spiders. She finished up the body of
the ballovn | threw out the leng bow hines which were flapping ¢
amd fluttering on the now geatly increasing breeze, several
minutes before she got all ready for the asccnston. She scemed |
tv be fixing the bottom and widening her hammock-shaped |
vallvon. And now the breeze being suitable, she moved to
the cable 10 the stern, severed it, and her craft bounded
upwards, and, so1ting away northwards, was soon beyond the)
scope of my observation I was standiog near when she was
prepating to cast loose the cable, and had tbought I would |
arrest its flight, but it bounded away with such a8 sudden hop
that I missed and it was gone.”

Tue Vsins or Brecit axp Honnpeay Leaves.—Mr. Thoma: ;
Merhan, in a paper lately read before the Academy of Science
of Philadelphiy, said that De Candolle had noticed som: years
since a difference in the veoation between the Fegus f-rrugenea

l « Stevens Mine.” The altitude of this mine is 12,500 fcet.

has named the lake, after its discoverer, Lake Harkness.

‘'ne Stateuent that plants absorb ammonia from the
atmosphere hay, it is said, been experimentally demonstrated. |
Two tobacco-plants were grown under bull-glasses in sul of |
the same kind, both being supplied with fresh air. But i vne |
case M. Schloesing placed a dilute solution of the sesquicarbo.
nate of ammonia within the bell-glass every day. At the end
of six weeks nearly 2 grammes of ammuma had been volan-
lised in the atmosphere of the one glass, and on analgsis the
plant subjected to ammonia fumes was fouud to conta 45 per
cent. more nitrogen than the other, which bad less than the
normal quantity. The nitrogen was ditfused throughoat the
plant.

Pruvaxest Ice 1x Ao Mine 1§ tHE Rocky Muistainsg.—Mr.
R. Weiser, of Georgetown, Colorarlo, states that guvlugists have
been not a littie perplexed with the fivzen tocks found 1o
some of our silver mines in Clear Creek Co., Cotoradu.  1here
is a silver mine high up on McClellan Mountain, called the
At
the depth of from 60 to 200 furt the crevice matis, consisting
of silica, calcite, and ore, together with the surrounding w.ll.
rocks, is found to be in a sold frosen mass. elldlan
Mountain is onc of the highest eastern spurs of the snowy
tange, it has the form of a hor<c.shor, with a bold escarpment
of feldspathic rock near 2,000 feet high, which in some places
is nearly perpendicalar.  The Stevens Mune is situated 1n the
southwestern b-d of the great horsc-shoe ; 1t opens from the
nurthwestern. A tunnel1s driven into the mouuntmn on the
lode, where the rock is almost perpendicular, Nothing uausual

* way, but are carly arrested, aud this sud-tfen cessation of growth | no diminuation of the frost

- g its Iateral vein into the apex, reached the upper onc—the
+ Amcrican ter minating abruptly.

aud Fagus sylvatica, the common Awerican and European | occurred until a distance of some §v or 90 feet was made ; and
breches. Intho American beech the lateral veins were said | then the frozen territory was renchud, and it has continued tor

" to terminate in the apex of the serratures—in the Buropean | gwer two hundred feet. There are no indications of a thaw

they terminate at the base of the sinus.  He bad not read the | summer or winter, the whole frozen terntory 13 surrounded by
original puprer of Do Cando'le, but abstracts in the scientific 1 hard wassive rock, and the lode wself 18 as haed and solid as
serals  As the statement stood, it conveyed the idea that ,the rock  The maners being unable to excavate the trozen
th.:n- was a marked ditference in structure Letween these two | material by pick or dall to zetout the ore (for 1t is a rich lode
al'ied species which did not, however, exist, asgrowing io this y Tunmng argzentiferous galena from 500 to 1,200 ounces to the
rountry the leaves of the European beech are almost catire, | ton ), found the only way was to kidle a large wood fire at
the lateral veins, in approaching the margin of the leaves, night agamnst the back end of the tunnel and thus thaw the
carve upwards, and counect with the lateral above them, , frozen material, and in the moraing take out the disintegmted

, forming a sost of marginal vein near the outer edge of the leaf. | gre.  Tlhis has been the mode of miming for more than two

Fhie veins of the Awmerican brech curve upwards in the same years. The tunacl is over two hundred feet deep, aud there 1
>} y 1t scens to be rather mereasing.,
produces the serm, which are slightly curved upwards. An

varly arfestati m ol growth in the veins makes the serratures,, A Syon MELTER—A model of a patent snow melter has
and constitutes -he only difference between the two species. ) been presented to the city of Paris It consists of a cylinder
e stractunl plan is the same in Loth—the European, curv. , revolviog round a ceutral furnace, which gives vud suficient
heat not vuly to melt the snow but also to assist in dryiug the
so0il underneath.

—— et rr———
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ENGINES OF THE LAKE PROPELLER, V. H. KETCIIAM.
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As 18 weLL koown, the black bulb vacuum thermometers | perfection of the vacuum within his tube, Mr. Hicks has
employed for observing the solar madiation give very dis- | very ingeniously inserted iwo wires into tho side of the bulb
cordant results, even inthe hands of the best observers, and {w such a way that a galvanic current applicd to the wires
the origin of this has recently been studicd by Mr Iicks. of Ewill, by the nature of the light that i spread through the
London, who states that, in hisopinmen, the discordances are | vacuum bulb, show with considerable accuracy what pro-
in o great measure due to the imperfect vacumm that exists ! portion of gas, and cspecially of watery vapor, is there pre-
within the inclosing bulb. Having made o large number of sent A presgure within the vacuuin bulb oxceeding one-
instruments with special care, in which the  vacumm has tenth of an inch of mercury is not admissible if an accurate
been reduced to the lowest attainable hit, Mr Hicks finds  instrument is desired, and the vacuum can bocasily brought
that it is possible with proper care to always covstruet in-i to within oue-fiftictl: of an inch, in which condition the
struments that shall be perfectly compamble with each other ) radiation solar thermometers will provo strickly comparable.
In order that the mcteorologist may at any tune test the | Especially it is finportant that tho bulb should bo filled

—— . e
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ENGINES OF THE LAKE PROPELLER, V. H. KETCHAM.

with dry gas, and that not the slightest trace of moisture ! them to go in_and wake him up. -So he stepped to another
should exist.” Mr. Hicks said that although he had made , deaky cailed Plaister Cove, in Newfoundland, and sent the
bundreds of tubrs with ‘Torricellian vacua, he never knew fullowing message : ¢ To cablo operator, Duabury —~Pleaso go
ono to fail showing stratification and white light when the ,in and wake up my own truc love.” This message Plaister
tube was thoroughly clean and free from moisture. Cove hastened to send across the ocean to Valentia, Ireland,
’who in turn Tushed to London- thence it was hurried to
Tas Iatest feat recorded of the electric telegrmpl. A gentle- | Paris, and still on to the Europcan end of the French cable
man at tho Western Union telegraph office, at 143, Broadway, at S, Prerve , the operator there fi shed it brek to Duxbury.
New Yoik, was sitting in the cable room when a telegram - In lers than 1wo mibutes by the Jlock the message had ac-
from Philadelphia, destined for Paris, came over the wircs. . complerhad its journey of cight thousand miles by land and
This message, like all others for France, was to go over the ' sen, as was evidenced by the chckivg of the instrument on
cable via Duxbury, Mass. 'The opemtor called Duxbury & the Duxbusy desk, which ticked out, “That ie a mce way to
few timcs, and then said, @ That follow is asleep, evidently, do; go ahcad.—Your own true love.’
but the cable men are always awake—D'll have to gel one of |

1
!
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ROOFS IN CANADA.

One of the many pleasures of travelling is to notice the
different ways in which the different structures of various
countries are adapted to their several requirements in accord-
ance with the geographical and other peculiarities of the
districts through which one passes. On a first voyage up the
Gulf and River 5t. Lawrence, the traveller is always struck
with and pleased by the tin roofs of the churches which
glisten from afar and mark the nucleus of a scttlemont long
ere it would otherwise be observed. The unusually steep pitch
of the old style roofs is another feature; not confined to
Canada, however, but common to most countrics where the
snow-fall is above the average. Many of these peculiarities,
however, ate rapidly passing away before our nearer connection
by travelling facilitics with the rest of the world, and the
rapid approach we arc making to that great leveller, a high
condition of civilization. The change,however, is nat altogether
for the better in every case, aud, especially so, not in the case
of our roofs. The old, pretty steeply pitched roof, with its
tin covering is giving way to various styles of modern roofs,
the flat and the partly flat, for the most part. Whatever may
be snid in favour of these roofs on the score of cheapness, it
scems to us that they are for the most part utterly unsuitable
1o our climate. “Tho flat grav:lled roof is a source of never-
ending trouble here. In summer it is almost impossible to
cxist in the upperstoreys of houses thus covered; in winter
unless constantly attended to, and shovelled clear of snow
they are liable to cave in or to leak in the most frightful
manuer. A rim of ice forms on the lower edge, backs up the
melting snow, and nothing, not even a acw roof will keep the
water from finding an outlet somewhere to the damage of the
house and the injury of the inhabitants. This, however, is
not the only evil. Roofs are now heing built so slightly that

——

they arc liable to fall in by their own weight, or if not so to
yield at once to any pressure that may be Lrought upon them.
The fall of the roof of the St. Patrick’s Hall will long ba re.
membered as one of the narrowest escapes from a serious
calamity on record. Had the hall not been vacated in con-
sequence of warning cracks in the roof, a horrible sceno must
have occurred with the account of which the whole civilize|
world would have rung. Then there is the Drill Shed, once a
useful aud almost nccessary building, and one of which our
volunteors were justly sorewhat proud as large, convenient
and well situated. Now it is a ruin, a standing proof of mis-
take somewhere, and a constant reminder of something stih
wanted, We do not advocate a return, absolutely, to the old
steeply-pitched roofs but we imagince that a good roof, tirong
and sound under the trying circumstances of this climate
might with no great difficalty be devised, which would cost
much Iess than the metal-covered steep roof and yet serve
every purpose.  With regard to our public buildings it really
seems as though the inspection not only of roofs but of walls,
&c,, is sadly defective. We have already mentioned two
accidents and while we write there are people suffering from a
third which was all but fatal in its results. A wall falls and
crashes through the roof of a dancing hall in which are about
a hundred people. Some of them are precipitated through the
broken floor twenty feet to the ground and buried in the
débris. ‘That the result was not more serious may boe well
regarded as an acchdent ; but to those acquainted with the
stringent building inspection regulations of some cities it will
by no means appear that the fall of an exposed wall is not
within the scope of prevention which should do away with the
possibility of such accidents Nothing but careful, constaut
and stringent inspection will prevent the frequent recurrence
of these approachesto catastrophes; and it scems as if a real
catastrophe was needed to bring about that carefulness which
in this matter as in other matters seems so deficient in
Montreal.

THE CENTENNIAL AT PHILADELPHIA

Preparations for the main feature of this celebration, the
International Exhibition, are now making such progress as
ensures the timely completion of the building and other con-
veniences on the grounud. The Commissioners of Fairmount
Park have set apart for the uses of the Exhibition 450 acres
of land admirably suited for the purpose. Buildiog begau in
July last and is rapidly progressing, railway communication
having already been established from all parts of the country

The art Gallery and Memorial hall especially are in a forward -
state, and with the main building will be completed before -

the opening in 1876.  An engraving of the Art Gallery will be
found on page 197 of our last volume.
the space in the main Exhibition building among the various
nations to bc represented has now been made, the plan
adopted being that of the Paris Exposition of 1867.

The main building has 485,090 square feet of available
space, and this is divided ag follows :—Siam, 3,946 square fvet ;
Persia, Egypt, and Turkey, each 7,7796; Russia, 10,044,
Sweden and Norway, 10,044; Austria, 23,328; the German
Empire, 27,264 ; Denmark and the Notherlauds, 7,776 ; Switzer-
land, 6,156 ; Italy, 11,664; Spain and her colonics, 15,552,
France, Algeria, aud other colonices,
Indis, Canada, Australia, and other British colonies, 46,748 ;
the United States, 123,160 ; Mcexico, 11,664 ; Honduras, 3,888 ;
Guatemela and Venczuela, each 5,508 ; San Salvador aod
Nicaragus, each 4,536; Ecuador, Hayti, and tho Sandwich

2.
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Islands, each 3,888, the United States of Columbia, 7,776 ;
Peru, 11,664 ; Chili, 9,744; Drazil, 17,529 ; the Argentine Re-
public, 15,552 ; Liberia, 2,268 ; Japan and China, each 7,290
square feet. Thirty-four nations and their colonies are thus
provided for, and there i8 a space of 21,408 square feet reserved
for contingencies, Although it is yet nearly seventeen months
to the openiug of the Exhibition there are already applica-
tions from American cxhibitors for 180,000 feet, although the
| space allotted to this country is but 123,160 square feet. The
applications for space in tho portions allotted to other nations
godirectly to the Commissioners appointed by those nations, so
that the officials here have no direct knowledge of the amount
asked for.

WOODEN HOSPITALS.

The question of hospitals has been ono of considerable in.
terest lately, especially in Montreal. There is no doubt but
that when such contagious discases as small-pox rage, wooden
pavilion hospitals, removed as far as may be convenient from
other dwellings, are th> best for many reasons. Qur American
neighbours who have a very wholesome dread of small-pox
almost invariably adopt this plan when a village or small
town is attacked. It scems, moreover, than even for perma-
nent hespitals wood has great advantages over other materials
of construction. An interesting paper on this subject, by 3r.
John Gay, appeared in a recent number of the ¢ Proceedings
of the Medical Society of Victoria, N. S, W.” The conclusions
arrived atare as follow : 1. That, instead of requiring constant
purifying and disinfecting as other hospitals do, they purify
and disinfect themselves. 2. Th..¢ peroxide of hydrogen, the
disinfecting agent they generate, contains oxygen—Nature's
disinfectant—in a highly condensed and active form, which,
moreover, is intensified in the presence of either blood or pus
—a property which renders it pre-eminently adapted for
hospital disinfection ; for it is beyond doubt that pus-cells, in
combination with other organic matter, are largely concerned
in the causation of those septic diseases whick ave so destruc-
tive to lifoin o.dinary hospitals. 3. That, in consequonce of
the above-named conditions, the inmates of wooden hospitals
enjoy almost, if not perfect, immunity from hospital gangrene ,
erysipelas, and puerperal fevor.

THE PARIS GRAND OPERA HOUSE.

We have already illustrated and described for our readers
some parts of this magnificent structure, which has at length
been completed In the present number we illustrate the
exterior and interior as completed. The entrance is by the
Rue Halevy and the door which leads directly into the Szlle
dattente. This entrance and all the adjacent accommodation,
is reserved exclusively for abornés, or holders of subscription
boxes, whose carriages here drive close up to the doors of the
waiting room. The latter is a vast circular hall, completely
free from draught and similar inconveniences, and leading to
the grand staircase, which fronts th~ rhief facade of the Place
do I'Opera, by a spacious and com......ous corridor. Nothing
can be more admirable than the whole of this arrangemeont. It
is on emorging from this corridor that the grand staircage
bursts upon one in all the magnificenco of its present unri-
valled decorations. It is literally one mass of gold and bronze
and marble and onyx combined with the richest draperies,
statuary, and everything that the most lavish expenditure and
| elaborate ornamentation can bestow upon it. The sight of it
is absolutely overpowering, and the impression certainly is
that the decorative part is overdone, and yet it is impossible

M

to deny, or not to feel, how very effective and striking it 18 as
a whole. The dimensions, in fact, are so vast that it scems
capable of bearing almost all that has been put upon it, "The
view from the foot of the staircase up to the first grand gallery
above is one of the most gorgeous, perhaps, to be found in the
inside of any building. ‘I'ho gallery itself is a change of style,
for its ornamentation is entirely Italian. Its roof glitters with
the most brilliant glass enamel and mosaic work of Byzantine
character, while the floor ig inlaid with marble mosaics of the
same country and period. No less than five hundred millions
of these mosaics have been employed either on the roofs or
walls or floorings of the galleries and corridors. From the
fivat gallery we proceed to the grand foyer or saloon, which
runs along the whole breadth of tho facade, and immediately
behind the gallery and its loggre, as the Italians call them,
which faces the Place do 1'Opera. Hero, new sources of amaze.
ment await the eye; for nothing can exceed the stupendous
grandeur of this gigantic gallery. Its sides are lined with
columns of part Indian, part Byzantine, part classical com.
position—all these styles and periods being more or less com-
bined in the decoration of their bases, which ascend as bigh as
one-third of the shaft, and in their not less claborate capitals.
The effect is gorgeous in the extreme, and baffles all verbal
description. 'The lofty roof is adorned with the paintings of
Baudry and other French artists, and the walls are adorned
with antique masks, exquisitely carved, with marble pannell-
ings, gold and glittering enamels and mosaics in lavish profu-
sion. And now repassing again tho first circle, we enter the
theatre proper itself. Thc dimensions of the parts already
visited are so gigantic that the Sulle itself seems hardly pro-
portionate, and it is only after a longer survey that you dis-
cover it to be equal to, if not beyond, the utmost limits of
which the human voice is capable of making itself heard
effectively. Its form is an elliptical semicircle of great
elegance, the centro of the arch bemng decply depressed, so as
to give a frontage which is at once imposing in its wide
sweep and commodious and roomy in its arrangements. The
angles of the house are broken by double ranges of columus,
between which tiers of boxes are placed.

STRANGE CARD HANDS AND THE LAWS OF
PROBABILITY.

A very interesting paper on the above subject appears in a
recent number of the English Mcckanic, by Mr. R. A. Proctor, |
the cclebrated astronomer. Two cases are mentioned, in which
the dealer at whist held all the trumps. The first case is thus
described in a letter to the Editor of Westminster Papers.

¢ Dear 8ir,—One of the most extraordinary incidents in con-
nection with whist I dare say you ever heard of occurred here
this week. Four gentlemen, of the highest respectability, with
whom I am well acquainted, were playing at whist last
Wednesday evening ; they had been playing about a couple of
hours, when one of them, after having dealt, found his hand
to consist of the whole 13 trumps. Two packs of cards were
used alternately all the time, and this occurred with one of
them after being shuflled and cut in the usual manner. Can
you orany of your correspondents give another instance of
this ever having taken place ?

¥ Yours, &c.,
“ Crartes Baxtxr.
“Alagdalen-place, Dundee, Oct. 31st, 1873.”

The cditor of the Westminster Gazelte remarks on this as
follows :

« An apparently well-authenticated case of the dealer hold-
ing 13 trumps, supplomented by three other hands as extra-
ordinary, was published somo ten years ago in Bell's Life.

et —
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|
! As it may be now to many, and is certain to interest all card-
players, we reproduce it here ;—
’ ¢ We havereccived the following dated Jubbulpore, February,
1863 i~
? ¢ Thero sat down to whist the undermentioned officers of
tho 918t Regiment. The cavds, which had been played with
before, wore shuffled and dealt as usual, and tho hands were as
| follows :—
* Captain I, Wood (dealer), 13 spades ; ace turned up.
Ensicn H R. Rolfe, 12 hearts, 1 club.
* Ensign W. C. Hinton, 11 clubs, 1 heart, 1 diamond.
Licut.-Col. W. T. L. Patterson, 12 diamonds, 1 club.
* Partners.
¢ Wituesses to the above having happened, without any
packing of cards, or any other way of accounting for the oc-
currence :
(Signed)
W.T. L. Patterson, Lieut.-Col. 91st Regiment,
H. Wood, Captain, 91st Regiment,
11, R. Rolfe, Knsign, 91st Regiment,
W. C. Hinton, Ensigu, 91st Regiment.
Extra witness:
A. C, Bruce, Captain, 91st Rrgiment.
¢ Ouvr correspondents inquire whether any of our readers
can instance any equally remarkable circumstance, and also
ask what are the odds sagainst its happening again. This is
a job for Mr. Babbage, or any other man~—Evp, Zell's Life?
Mr. Proctor goes into lengthy calculations over the subject
and corrects the calculations of tho editor of the Westminster
Lapers.  The latter says that the mind is incapable of grasp-
ing the enormous number of possible ways in which 52 cards
can be dealt equally between four players.

culated that if the entire population of the earth, taken at one

T

THE CARPENTER, JOINER AND HAND RAILER

Some time ago we reviowed this valuablo work, the following
cxtracts from which on the Mansard, or French roof will,
however, give ourreaders a better idea of the scopo and nature
of-the work.

Tue Maxgarp or Frexcr Roor.

Recently adopted and employed in this country for many
of our public edifices and privato residences This peculiar
and ingenlous style of roof having all those striking ad.
vantages and prominent features that recommend it to general
adoption for every class of buildings, tho simplicity of con-
struction, and the clegant effect it produces, must attract the
attention and intercst of all who are favourable to improve-
ment and good taste. It is not our intention to enter into
details, .the scope and aim of this work being to show and
explain the best and most simple modes of mechanical
execution.

We may, however, state that the Mansard Roof has been

knowa and adopted in France for more than two hundred -

years, during which it has undergone many modifications,
especially 80 in the French capital, where, latterly, the rapid
and wmodern improvements made have changed the entire
character of almost cverything in building, the Mansard
particul rly having attained a degreo of clegance and finish
which we can Lut only hope to imitate, Yet it is quite possible
wo may cqual the best eflorts of French mechanism in the
practical execution of this description of roof ; this opinion
being founded on the fact of our discovery and invention of

an ontire new system of lines for finding the lengths of rafters '

and their cuts, )
Fig. 1, page 52, shows the angle of the building, and the

Jjack raiters 2, 3 and 2, 3. Further notice that L, is a Q\mn
on which rest the ceiling joists, and supported by the given

It has been cal. | 8¢at of the hip iudicated by A, C: also, see the position of two

, thousand millions of persons, were to deal the cards incessantly | rafter ; its coracr C, being cut square with the seat, by which |,

day and night for one hundred millions of years at therate of a
deal by each person a minute, they would not have exhausted
the one hundred thousandth part of the number of essentially
different ways in which tho cards can be so distributed.

Mr. Proctor’s conclusion is ¢ that instead of the 1,000,000,000
inhabitants of the earth in the supposed case having to deal
that enormous number of ages, thuy would only have to deal
cach once a minute for one hour and fifty minutes for an
even chance of giving all the trumps to dealer. It is probable
that there are scarcely 1 000 millions of whist players in tho
world, but not unlikely that as many as 10 million rubbers
are played each day all over the world, say 30 million deals
pernight, or rqughly (and omitting Sundays) about 9 millions
of deals per annum. This would give in about twelve years
an even chance of & case of all the truwmps to dealer. And
just as there would be nothing very surprigsing if two sixes
were thrown in four trials; sc there is nothing very surprising
in two cases of the card hand in eleven or twelve years of
card-play. Indecd, there would be nothing very surprising in
ten or twelve such cases, at the imagined rate of play. I do
not know whether that rate is reasonable or not, baving no
whist statistics by me. I suppose ten million rubbers would
imply, taking the average, about half a million sittings, or two
million players each day in the whole world

Mr. Proctor says that he should perhaps apologise for tak-
ing up space with reference to card hands, but they serve to
illustrate laws of probability, and the laws of probability are
not only, as Paley hath it, the guide of life, but are also the
safest guide in scientific research; and familiarity in deeling
with problems in probability is very useful.

It is really very interesting to see so able a scientific man
take up thrs question of the doctrine of chances, since not only
a8 to card hands, but also in the case of many ordinary ve.
current matters, we hear so much nonsense talked and such
widely different opinions stated with the gravest air of know~
ing all about it.

we avoid backing the hip. All this being understood, v
now come to the construction in a practical way.
few flooring boards together, and lay them on a couple of
trestles and commence at Fig. 2 ; square overa line for a base,
say 4, D, C, B, next draw the position of thegiven rafter and
the plate on which rest the ceiling joists ; again, at the foot of
A, square up a line so as to form a right angle with A, B,
bisect this and draw the scat of the hip rafter indi ated by
A, C, which correspond and answer the same purpose as that
glven at [Fig. 1, Again, from the point of the given rafter
and the inside of the plate, drop the two perpendiculars, cut.
ting theseat at B, and C.

We will now fix upon the length of the jrck rafter as A, IY,
its down cut being the line 2F, and the bevel for the side cut
seen at E, which i3 sufficiently plain to be understood. To
find the lengthand cuts of the hip, take any point on the base,
say D, and letD, B, C, equal A, B, C, on the seat line ; square
up C, L, and B'3; join 3'D, and we have the exact length and
cuts of the hip rafter. This simple process may be cmployed
for many other practical purposes beside roofing. .

We may also add that theupper roof being covered with tin,
or other metal, 2nd this brought over the crown moulding,
there is no necessity for a gutter.

Ture Maxsarp Curvep Roor.

The construction of this being preciscly the same as that
given on the preceding plate, the description will be nearly a
repctition, The curved ribs are made out of plank and nailed
to the strajght raftegs. All the cuts and lengths of everythng
for this roof shoul® be done on the ground, and no attemgpt
made to fix before all is ready. .

Fig. 1, page 53, shows the angle of the building, also the
position of the seat for the hip rafter, and L, the plate which
it supports, the corner being cut off square with the scat.

Fig 2. Let the line that shows the top of the joist be a base
to start from ; now fix upon and draw the position of the curve
and given rafter ; setoff the position of the upright board that
forms a part of the gutter ; then from A, square up a hne to
make « right angle with A, D; this bisect and dran the iine
A, C. We have now the scat of the hip from which all the
lengths aud cuts can be readily obtained. Drop linesfrom the
point K, and the plate, the two perpendiculars having cat at
B, C; take any point, szy D, and make D, 2'B,C, equal 4, 2'B,
C, on the seat ; squarc up ¢, L, aud B'3; join 3, 2, and we
have the length and cuts’of the hip rafter.  Our next waunt is

Enock a '
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. the compasses to the distance made b}' the two lines that are propose somctbing to cmp]oy children before the ]cgﬂl age for

1
the curve standing on the angle, and which must intersert henceforth remained faithful t6 his voeation, he passed three i
with that given. This algo can be readily found by squaring @ years in tuition at Pestalozzi’s Institute at Yverdun, and his .
up » few lines from the base—no matter where—say through mind was thereby decided in favour of Pestalozzian ideas, o
0, 2, 3, cutting thocurve, . t now went tothe Universities of Gottingen and Berlin for the

tet D, 0'2, equa! A, 0'2; then from the points where the ' purposes of study; but then came the time when, Europe
perpendiculars have cut the given curve, draw the dotted | being overrun by the armies of Napoleon, he felt calle ! upun,
lines parallel with A, D, to intersect those from D, 0'2, and ! like Fichte and other uoble miuds to take up armsin the war
tet the distance B 3, on the upper part, equal B 3, on the seat ; | of Liberation, and joined the celebrated rifle brigade (om-
then through the points thus obtained, tracethe curve. Wo | manded by General Lutzow, and immortalised by thy poet
now want the length and cuts of the small curve that nails | Korner,—
against the hip at the lower part.  Suppose we fix its position ¢ From 8iro to son the tale shall go,
at N, on the seat line. The two perpendicular from its long- * Twas Lutzow’s wild Jager that routed tho oo **

st and shortest pojnts, cutting thc.given curve, determine the On the restoration of peace, ho founded in 1819, an educ-
length, the solid line from N, beine the longest point and | atiopal institute at Grieehein, removed a year Iater to Keithau,
down cut_and the dotted line squared over its edge gives the | near Rudolstadt, an establishment which still floutishes. He
bevel or side cut. . . Ieft it to be carried on by other men in order to found fresh

The curve on theangle should havea backing to receive { ones ju Switzerland. It was not until his return to Germany
the boards ur covering. . . in 1837, that his ideas were matured on what he felt his real

Tofind this, look at Fig. 1, and notice the thickness of the | mission to propagate, and what resulted in the * Kindergarten”
hip rafter, cutting equally on cach side of the corner at L set | with which his name will ever be connected. He wished to

s quare with this, which transfer to the level hines at Fig. 2, | school. He had already foundvd a Kindergarton at Blauken-
made through the points of intersection on the angle riv B, P ; | burg for the purpose, aud now on his return to his native

a line traced through thos. distances gives the backing,

0N THE “KINDERGARTEN,” OR DEVELOPING
SYSTEM OF DRAWING,

At the Jast meeting of the Edinburgh Architectural Asso-
ciation, the following paper was rcad by Mr. Leonard A
Wheatley on the above subject :—

The importance of drawing to the architectural profession
isurdeniable. This being the case, it is as well to consider
what is the best method to follow in order to attain proficiency
in thisart. Asa pation, we do not excel in drawing, and

" many of our best artirts would have been the better for a

greater knowledge of and a fuller training in it. The Freanch,

. ag & rule, are splendid draughtsmen, and the German artist

excels 1n his drawing more than his colouring. "The system
to which I wish to call your attention, is nut to replace free-
hand drawing and copying from nature, but simnly to train
the hand in makivg lincs and curves, and the eys in seeing
correct distauces and proportions, thus giving a taste for the
graceful,—matters which are of vast importance to the
architect, who, as arule, bas bren tuo apt tu despise drawing,
notwithstunding s me s; lendid masters of the pen and peucil
in his ranks. The scirnce of education, or # predagogics,’ is
only of recent date. Great credit is due to Jean Jacques
Rousscau for, in some measure, introducing, or rather for
calling «ttention to & more reasonable system of education ;
but bis genius was as erratic as his philosophy emotional, and
would have had little or no eftect even in his own country but
for the labours of the philosophers of Germany. Kant and
Hegel did not think it benesth their notice, but Herbart and
Beneke were the prinuapal writers to develop the science.
Pestalozzi wag, however, the author to whom education is
chicfly indebted. He, like Arnold in our own country, strove
to implant (and by hisnoble character succeeded in doing so)
in the minds of his pupils a certain religiosity, or higher tone
of morals, cven in the most elementary teaching, knowing
well the power of morality 1n clevating the mind, and the

higher the mind the more capable is it of receiving true ' mensions, disconnected, joined, and 1nterlaced, the paiallelu.
cducation. Pestalozzi was born at Zurich in 1746, became | grams of 2, 2, and 4 spaces, as well as other figures formed
director of an educational establishment at Yverdun in 1804, ! of similar lines

and died at Brugy, in Aargay, in 1327, His writings, which
were voluminous, have been extensively read, and pasged

through many editions, several of them having been translated | singly aud then in unison with those previous learnt.
s scholars were very pumerous, | copying these in the book, drawing from memory should be

into varivus languages.

|

|

country, he was cnabled, notwithstandi. g many hostile at-
tacks, to carry out successfully, and wrth reneral approbation,
his gystem of teaching by means of ga. + He died in 1852,
at Marienthal, where he was about to  sec. an establishment
for the training of Kindergartnerinnen, o+ feranle teachers of
his system. The idea is that children should be led to gain
knowledge, and what is better, be made to think, even in their
games, Children attend to their games, and if these are
superintended, attention is readily givea to those dir ~ting
them ; the toys are very simple, those first used are smail
picces of wood like lucifer matches (Stabehen), which are lawd
in various directions, and joined so as to form figures an¢ out-
lines of familiar objects, the children being made acjuainted
with the meaning of straight lines, horizontal, perpendicular,
and diagonal, then angles (right, acnte, and obtuse). As a
gift they have bricks when they learn the meaning of square,
cube, &c. Peas are used to juin the little sticks, in order to
make various pretty objects. Plaiting, sewing, anl drawing,
are all employcd in turn, but the chief ¢nd of the system is to
direct the children to think ; they also learn to be exact, at-
tentive, and industrious.  All sorts of knowledge are acquired,
not only by exhibition of natural objects, such as flowers, &c.,
in a garden, but pictures are extensively used in conveying
instruction. Children are treated as reasonnble beings, and
are led, not driven, and may obey the poet's admonition :—
“ Be not like dumb driven cattle :
Be a hero 1n the strife.”

In teaching drawing, books and slates are used which have
been ruled in small squares (chequers). The pupil commences
by marking over the lines the lungth of onu space in & perpen-
dicular direction, then two, then three, then four spaces ; after.
wards alternatoly, 1, 2, 3,4 ; 4, 3, 2, 1. When this is accom-
plished, the pupil is cncouraged to invent designs trom the
strokes he has learnt to make. After which, he proceeds in
the same manner with horizontal lines, and in his subsequent
composition uses both perpendicular and horizountal lines, He
is now in & position to be shown the junction of these two lines
so &5 to form right angles, and make equares of different di-

The scuare is then divided, the acute angle
thus formed being explained ; diagonal lines, called of the 1st,
2nd and 3rd order, according the slope, are now practised
After

;
|
i

and through them ap immense improvement was effected in | done on the ruled slate, one of the chief Lenetits being the use
clementary instruction throughout the whole of Europe, and ! of the inventive faculiy ; the pupil’s cumpositions should be
his name was held in such estimation that the centenary of his | drawn first on the slate, when any faults can be pointed out
birth was kept with great éciac in 1846. Among his pupils | by the teachers and wheu corrected copied into the book, I
was Friedrich Frobel, the founder of thu ¢ Kindergarten l am enabled by the kindness of Mr Frobel, the nephew of the
systum, and to one of the results of whose labours I wish to ! inventor, and who carries on the system to Edinburgh, to show
call your attention. F. Frobel was born in 1782 at Oberweiz- | some of the drawings he executed when a youvg man at the
bach, in Schwarzburg-Rudolstadt, As it was intended that | establishment at Kcilhau, a8 weil as gome by his daughtcr at
he should by & farmer, he studicd 1 se natural ~ciences atthe | ages of cight, nine and thirteen. He says the inventive

University of Jena, after which he became the secretary on an
estate in Mecklenbury ; but he felt called to a higher destiny,
and went to Frankfortas a humble teacher in 1803, and from

faculty is stronger in boys, by whom some very beautiful
designs have been made.  After the pupil is proficient in the
uscof straight lines, having formed all manner of augles and
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many-sided figures, with every variety of angles, he is pre-
pared for the circle, which a2 drivwn first small and single then
in various combinations, and umited by lines, then larger,
atterward ares of circles, the angles at the points of junctionof
thearcs being expluned, thus preparing the pupil, by geome.
trical drawing and by the nse of weometnical terms, to the
higher study of grometry itself  You will now see why the
system deserves the pame of ¢developing.”  As all true art
1ust be on this principle, it will not do for the architect to
comu ence at once to form his buildings in geometric fashion,
as has been done 1w this city, but as all good architecture has
gradually been developed, we must use the inventive faculty in
us by itiproving our present style, or rather want of style, and
seeking to form harmonious and truthful combinations with
the waterials which arenow placed ia our reach, nor shirking
the difticulty by buding them up, not leaving them to engineers
to carry out, but by improving our own taste aud that of the
public ; and this is what I claim for this system, which,
however, is not itself even developed to its full extent, but
when the drawing has met with the success it deserves it will
be followed by other subjects, such as colouring, &c, but it
has not as yet met with suflicieat encouragement in this coun-
try. In Switzerland, one of the countries most forward in
cducation, the Kindergarten is general, as also in Austria,
whnere it has lately been raled ¢hat no school shall be without
a garden, gardening being used as a means of training., Work,
such as requires the use of tools, is imployed with great suc-
cess in a stmilac maoner ; and if this were better carried out
wo might more often mect with that intelligent master wotk.
man =0 much spoken of, but so seldom met with, Something
must be used as a means of training : in our country we
generally used Latin and Greek, as at Oxford, — sometimes
mathematics, as at Cambridge,—of late years sowe have pro-
posed modern languages, and others science. The advantage
of drawing, however, is that it can be commenced earlier, and
after-training gradually acquired by it, knowledge of mathe-
matics follows as a natural resnlt; and the acquisition of lan-
guages, modern and apcient, is more easily gained by a mind
already advanced in growth and maturity. In the architec-
turmal profession, a young man who has had the advantage of
this training will be none the less able to use the rule, the
T-square, and the compasses, but he will have acquired
method, carefulness, and aceuracy,—qualities by no means to
be despised.

THE VEGETABLE CELL.
By. Auerep W, Bexwerr, LA, BSe, F.L.S,
Lecturer on Butany, St. Thomas's Hospital,

In few departmcats has science-teaching undergone so
great a change in recent years as in the mode in which the
butanical student 1s mstructed in the rudiments of his science,
It 15 not muny years stnce botany wis thought to consist in
a knowledge of the names of plants, and a facility in distin-
guishing and naming closely-allicd species differing from one
another in the most minute characters. T'he real history of thé
structure of the plant, the mode in which its vartous tissucs
are formed, the function which cach part 15 destined to fultil,
were not thought to form any part of the programme. ‘T'eachers
of botany now recognise that their scicnco has a much wider
scope and & far nobler aim  He may be a profound botamst
who has no knowledge of ¢ critical” species, who would he-
sitate in assigting the moust recent Latin name to half the
flowers he might gather in wood or by wayside. 1o make
himself acquainted, as far as Nature will reveal her secrets,
with the internal economy of the subjects of s study, is the
main object of his observations and of his labours, And for
this purpose the microscope must be freely used  Indeed it
is omy since our opticians have produced nstruments of such
powes and comparative perfection that wo have been able to
gain much insight into the internal structure of plaats.

At the foundation of all vegetable anatomy lies a knowledge
of the structure of the Vegetable Cell, Though afew carhier
writers obtained somu insight into the part played by it in the
structure of plants, Schleiden was the first, 10 his « Principles
of Scientific Botany,” to present the theory of the cell in a
connected and complets form, Schleiden's account being con-
hirmed, carred iuto more mieute details, and i some pomts
corrected, by subseuent observers, chietly belonging  to
Germany, von Mobl, Nageli, Hofmeister, and others.

It cannot be too clearly understovd by the beginuer that all

vegetable tissues, of whatever kind, are formed originally '

from cellg of the structure we nre about to describe, and that
all growth is the result of the raultiplication, in some way or
other, of these cells  There are Hlants of so simple a structure
— Unicellular Algio and Fungi—as to he formed of but a single
cell ; others, alan Alga and Fungi, consist of but a eingle
filament of eella; but all the higher plants are nggregates ot
cclls, infivite in number, which, in the more complicated
forms of tissue, have undergono modifications in a great
varicty of ways.

‘I'he vegetable «ell is a sac or vesicle completely closed on
all sides; the form of the cells may be easily recognised by
placing under & comparatively low power of the microscope
thin sections of potato, elder-pith or a similar tissue, or in
the semi transparent leaves of Inackrrie or Villiener.a, or
those of Sphagnum, which consist of onty u single layer. The
cell represented in fi 1. C.* is from the tuber of the artichoke,
'he coating of the sac or cell-wall (k) consists of a very fine
membrane of cellulose; within which are a variety of sub-
stances known as cell-contents  Twa of these are invariably

presont in all young growing cells—water, and a mucilaginous
more or less granular gsubstance known as protoplasm (p);
out varying in position, gencrally |

situated within whit
almost close to one ».te, is a nearly transparent body con-
sisting of denser, almost solid protoplasm, the nucleur (k).
‘The stracture and composition of each ot thege parts must
now be examined gomewhat more 1 detail.

The Cell-Wall is always of unifortn chemical composition, -

its constitution being (SH100%, identical with starch and dex.
trinc  Though perfectly continuous and destitute of any pores
or orifices that can be detected even by the highest powers of
the microscope, the cell-wall ir, nevertheless, permeable to
fluids, the cell-sap passing into the cell by the procesk of
osmose , that ig, the passage through a permeable diaphragm
of the less dense of two fluids of duferent specific gravity,
which are separated by the diaphragm  The substance of the
cell-wall is sccreted from the protoplasm which it contains ;
but, according to Nageli, Suchs, and other competent au-
thorities, its growth in thickness does not depend, as was at
ono time supposed, on the formation of new consecutive

layers, cach within those already in cxistence, but on the

“ intussusception” or mtorposition of fresh particles or mole-
cules of cellulose, whieh penetrate 1uto every pact of the cell-
wall from the protoplasm. ‘The cell-wall is perfectly colour-
less, and when thin transparent, so as to reveal the internal
structure of the cell.

The Protoplasm s the essential life-giving portion of the
cetl.

termed by Mohl the ¢ Primordial
schlauch), a term which is still generally applied to it. The
Nucleus § already described is present in the early stage of
the cells of all higher organisms without exception, but that
it is not an essential ingredient is shown by its absence trom
Unicellular Algie and the cells of some other lowly organisms
Very commonly the nuclens contains other smaller bodies of a
similar cLaracter within it, the Nucleoli. ‘The protoplasin is
often absent from one or more cavities in the interior of the
cell, termed vacuoles, which are occupied by the cell-sap. ‘The
protoplasm may be contracted and separated from the cell-

wall by the application of iodine and dilute sulphuric acid, .

a drop of iodized solution of chloride of zinc rauses the cell-
wall to assume a heautiful blue colour, the nucleus and the
rest of the protoplasm retaining a brownish yellow tint  ‘The
exact part played by the nueleus in the functions and in the
multiplication of cells is a point at present involved 1 much
obscurity. Protoplasm differs in its chemical composition
from cellulose in contaning nitrogen; but the experiments
hitherto made have failed in assigning to it any ddfinite and
constant formula.

In addition to water and protoplasm, which are contained
in every cell when in a growing condition, other substances
are frequently or generally present, of which some of the most
important may be here mentioned,

* All the woodcuts .ntho present articlo are horrowed, by permissiop
of tho English publishers, from the Luglish edition of dSach’s « Toxt
Book of Botany,” tho most cumnpleto and trustworshy work on Ve-
;(:)otl:_nbl(f Morpholngy, about to be published by the Ularendon Press,

xford.

t Called by Schleiden and tho older writers, the Cytoblast,

It is not homogencous in its consistency ; the layer '
nearest the coll-wall is somewhat denser, and forms a kind of
skin or bladder enveloping the interior portion, ant was |
Utricle” (Primordial.
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' the form of conrentric layers o ¢reater and less density, that

Starch is the first product of assimilation, that is, of the ! beautiful object under the wicroscope, from its chlorophs il-
union of the elements of water absorbed by the root with the | grains beir.g combined in cach eell into a spiral  band visible
carbon removed by the leaves from the carbonic acid of the | through the transp rent cell-wall.  Figs. 3, 4 represent the
atmosphere  Its chemical composition is identical with that | mode in which this process takes place.  The ilaments of this
of cellnlose, but its properties are different. It nover enters, | Alga consist of & row of cylindrical colls, ctch of which con.
moreover, into the constitution of the cell-wall, but is alwavs * tains a mass of protoplasm, aud the conjugation takes place
imbedded in the protoplasm in the form of distinct grains, | between the adjacent cells of two more or less parallel tila-
the form of which is nearly uniform in tho same specics of ments Protubvrances (fig 3 a) first of all make their appear-
plant  Ifadropof dilute rolution of iodine is placed on a | ance at oppusite puints of these adjacent celig, which at tength
thin <cction of a potato, the zrains of starch are beautifully 'meet (4)  The cell-wall then gives way bitween them (fig.
bronght out under the microscope by the bright violet colour 4 a), and tho two wasses of protoplasm coalesce, the whole
thev assume, the cell-wall remaining colourless  The pitl: of finally passing over into one of the cells (4), and the resulting
the elder or the bulb-seales of the hyncinth form equafly good | mags at length becomes coated with a cell-wall of cellulose
preparations starch being invariably found in those parts of | fc), forming the reproductive bady known as a * Zygospore.”
the plant—as bulbs, tubers, rhizomes, albuminous sceds, &c.—  In the unicellular Desmins and Diatowms, and in the Muvcorini,
where the food-material is stored up for the nutrition of the | the process is similar,
young plant, whether it be developed from an embryoora 3. Renewal or Reyurenescence or Cells.—'This process takes
leaf-bud. Starch-grains generally contain a body which way place in the formation of the ¢ Swarmspores” or @ Zoospores”
be d-fined as the nucleus, and the zrowth of the grain invari- | of Alga  The whole contents of a el of o filament coutract,
ably takes place by intussusception, new particles of the form- | and the maes of protoplasm assumes an oveid form, with a
ative material becoming intercalated, according to Sachs, be-  broad green and a varrow: r hyaline end, provided with cilia
tween those already in existen: ¢ ; the new watter assuming | or fine threads of protoplasmn cither at this latter end or sur-
\ rounding the whole spore. The cellewall gives way, and, ag
is, contsiving & smaller and larger admixture of water Graing , the swarmspore ercapes from 1t, it moves rapidly forward with

sometimes become compound by the production of several
vuclei in their interior.

Ctlorephyll is the substance which gives the green colour
to leaves and braucheg, and may be cousidered as a peculiar

its narrower cnd an front, propellad by the vibratile mation of
] its cilia, till it at length comes to rest, when its cilin disappear,
'nnd it attaches itselt by means ot rhizoids or root-hairs, and
then only the naked ball of protoplasm becomes conted or en-

form of protaplasm, the green colour being probably due to | cysted with a coll-wall suereted vut of its own substauce, and
the admixture of a very :mall quantity of iron The constitu. | finally developes into a new filamentous Algs,  Fig 5 shows
tion of this snbstance bas been very carefully investigated by | the various stages of this process in the case of an (Bdo,ontum,
Mr H C Sorby, who finds it to be composcd of different ' This process, as well as these already described, 1s relicd on
bo wew, especinlly a blue and a yellowishegreen oune, the 'as dumoustrating a point of cardinal importauce in vegetable

mirtt  of which gives the familiar leafigreen colour  The
chlorophyll always occurs in the form of minute granules in-
terspersed through the protoplasm, which vary their position
in the cell according to the intensity and direction of the
lizht They are formed only in the presence of sunlight,
either direct or ditfused |, and it is only these parts of the plant
which possess them that have the power of decompusing the
carbonre acid of the atmosphere. Independently of this ultera.
tion in position of the chlorophyll-grains, the protelasm
ita If bns often-——pechaps always—a rotating or cirenlating

motion within the cell: this can be casily perceived in the |

leaves of Vallisneria, the stems of Chara, the hairs on the
tilam nt< of Tradeccantia, the stinging-hairs of the nettle, Lo,

Laphides are minute crystals, generally of oxalate of Inne,
contained within the cell, their purpose is not huown : pos-
stlly the fixation of oxalic acid, which might otherwise be
injurions ) the plant. They abound in many plants, as the
stem of the Cuctus, the leaf-sialk of rhubarb, &, aul may
very casily be made ont in a section of the l«af of the hya-
cinth,

Havins describied the strudcture of the cell and its contents,
we may now follow the various mudes in which cells mul-
tiply, or by whi h the different kinds of tissue are formed
trom the original cell.  The various mode of the multiplica.
tion of + ells may be classed under four heads .—(1) Free cell-
formation, (2 ) Cell-furmation by Conjugation, (3 ) The Re-
newal or Rejuvencscence of cells: and (1) Cell-division, Ot
these the last i3 by far the most common, but the threo fiest
are of the utmost importance, as throwing great light un what
1t ix that ¢ mstitutes the vital principle of the cull

1 Free Cell-formation is of comparatively rare occurrence It
ronsists in a portion of the protoplasm within the primordial
utricle of a cell becoming separated, and secreting & membrane
of cellulose in which it becomes envelo, ed, one or more cells
being thus formed within the parent-cell, In this way are
formed the # embryonic” ov % germinal vesicles” within the
vmbryo sac, as well as the first ceils of the endospern or
“albvapen” in the ovules of Angiosperms; and “the spores

physiology, viz that the vital jortien of the cell is its proto-
| blasmic contents, ivdependent ot the cell-wall,

1 Cell-diviscon i8 the process which occurs in all reproduc.
tion of ¢+ s connected with vegetative growth, i e, it 1n the
sole weans by which tissues are produced  The following
moifications of the process are presented, viz. ;e—

#. Where the whole of the protoplasm contained within the
i primordial utride divides into derivative, or uaughter.celis
. Lut these daughter-cddls do not secrete cellewalls until they
| have become com,letely isolated, 'This is the mode of forma.
tion of the zouspo-es of 1ekiya and other less highly develo ed
Algae, as well as the spores of Eguisetum,  If the whole proto-
I plasmic body, in its contraction, were to form only one ball, the
| process would becom one of renewal or rejuvenesc -nce. 'wo

varictios occur of this muoditication, according as the proto-
| plastaic budy cuntracts dunnyg its division, oning to the ex-
. pulsivn of water, or no contraction takes place,  Lhe pollen.
grains of some Endogens are formed on the latter principle,
b Where th  daughter-cdls formed by the division of the
! protoplasm of the mother cell become coated with a cell.wall
,of cellulose whiie the drvision is taking place. 'l his 15 again
. subject to two varicties, dep nding on the contraction o0 not
of the protoplasmic body dunng davision.  ‘T'he ordimary mo.e
, of the formation of the potlen of kxogens within the anther
belongs to the first f these categorivs; the sccond 1llustrates
,the moude in which ordinary cellular tissue 1s formed by the
multiplication of cells.  Fig, 6 represents this most common
, torm of cell-division m the case of the filamentous Alga Spi.
| rouyra longuta  The protoplasm-tac hrst begius to fold 1 at
t'vo oppos te points, the line conoecting which would often
pass through the nucleus. The nucle s divides into two, the
. two halves gradually separating from one anotheran | formng
,the distinet nacles of the two new colls which are produced
by the folding 1n of the protoplasm and the simultancous
seeretion from the protoplasin of a new dividing- vall of
cellulose.

Scveral apparently anomalous modes of the production of |

cells ate knouwn, to which special terms have sometimes been

withiu the asci of some specivs of Ascompycetous Fungi, as  given, but they may all be referred to one or other of the
Peziza. modes now described.

2 Cell-formttion by (‘onyugateon is also an exceptional phe- | Mould-Fungi, and of the * bisidiospores’ of the higher Fungi,
nonenon being exhibited ouly in the reproduction of sume | is somctimes described as if 1t comsisted in the ¢ basidiamn”
of the lower classes of Algi—the Palmellacew, Desmidiacer, | o basal eclt forming scveral spor s in succession, which be-
Diatemucea, and Zygnemacex (sometimes collected together | come detached vue after anuther from the parent-cell. What
into the single grou, of “Cornjugnta™), and in a few geuera of | really takeseplac is i all cases a bipartition of the cell of the
Fungi, as Suzyjites and Mucor. A very good instance of the bymenium, but into two very unequal portions; the smaller
pheuomenon is presented by an abundant and well-known | portion or ¢ busidiospore” becomes detached , the larger por-
fresh-water  Alga, Spyrogire longata, which forms & most | tion remains behind, rapidly grows to its original size, and

The formation of the “gpores” of the -
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Forms of colls; 4and B, from tho maize; C, from tuber
of artichoke, after action of jodine and dilute sul-
phuric acid; A, cell-wall; p, protoplasm; £, nucleus.

Starch-grains from a potato-tuber ( x 800). 4, an older simple
grain; B, upartially compound grain; €, D, perfectly compound
graius; E, an older grain, the nucleus of which has divided ; g,
a very young grain; &, an older grain; ¢, a still older graiu
with divided nucleus, Two filaments of Spirogyra

longata, showing the com-
mencement of the process of
cenjugation (x 530).

Fig. 6.

Production of the Zygosporo in Spivoqyra longata;
A, an earlier: B, the final stage.

A-D, various stages in the do-
“Yelopment of tho swarm-spore
of an (Fdogonium from tho
protoplasm of a cell ; E, escapo
of the whole of the protoplasm
from tho singlo cell of & young

gﬁ‘do‘qom;r;o (After Prings- 4. L, C.acylindrical cell of Spiragyra longata in successive stages
oim, x .) of division; D). E, tho central portion of the smne cell ; q. the

new wall of collulose in the process of formation.

TOE VEGETABLE CELL.
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aguin and again repeats the same process. ‘The process des-
cribed in some text-books us the ¢ Gemmatton” or * Budding’
of cells, characteristic of the ycast-plant and other very lowly |
organised Fangi, is a simple process of cell-division. The
protoplasme-xac of the cell ewells on one side, carsying the
cell-wall along with it ; the papilla thus formed "becomes sub-
sequently separated by constriction, secreting an intermediate
wall of cellulose, aud ultimately "becomes detached as an
independent cell,

It only remains to deseribe the mode in which cells develop
into tissues,  The simplest forms of vegetable life, ag the
'almella cruenta and niva’ts, or ¥ Redesnow,™ awong Alga,
consist of single cells, which perfurm all the functions of lite,
both vegetative and reproductive,  Otl ers again, both Alge
and Fungi, are tormed of simple rows o1 cells, but in all the
higher furms of plants the cells are united mto tissues, the
various forms of which huv: formorly been distingiished mto
two clas<es, Cellular and Vascular ‘Dissue.  Cellulu: Tissue1s
the only form of tissue found in the lower classes of Crypto-
wams, Alge, Fangi, Licheas;, aal Mosses, and in the rapudly
growing parts of all plauts It consists of masses ot celis
whivh have undergane no material change from their orginal
condition, being still closed sacs  without commumeation
with one anothes (xeopt through thadr peemaable cellewnldls,
and containing protoplasm, since it is unly by cells in this
condition that the procesres of v getable L and growth can
be caried on  The ¢ cambinm region,” in whick 15 foried
thie new wood of all wondy plants, co sists enturedy of vellular
ticsue, When the eells retain nearly theds original foom, betng
still roundish or elliptical the tissue is termed Parenchyma;
when the cells are greatly elongated in oud direction, more
or less aticnuated and overlapping one another, the term
I'rocenchyma is applied to it Vas ular Tissue, on the o.ner
hand, consists of cells which have undergone modification 1n
two wavs: by the thicke ning and hardening of the cell-wall,
and by the fusion together of a number of cells, The thickenmg
of the cell-wall seldom takes place uniformly, but moie often
in regular patterns ; and thus sy produced the forms hnown
as anunular, spisal, pitted ells, &) giving sise to the produc-
tion of ti~sues of u similar character,

Prof Sachs, in his # Teat-busk of Dotany,’
fullo\\in«' classitication of tissues :—

. The Lpidertal Tissue—The ounter Tayer of cells of an:
or"un consisting of & mass of tissue becomus distingushed by
the thickness aud firmness of its cell-walls, and henee ustally
Ly the cell-eavity being less.  In the lower forms of pl Ants -
the passage {rom this to the internal tissue is grwdual ; in all
thhe higher plants the epidenmis is wuch more ~tron-'l_v ditler-
cntiatud. The bhairs which so commonly cover the young
parts of plants are invariably devdlopiments of particuear cells
of the epidernis; and the stanats (oiten crroncously called
@ ipeathing-pores,” from a mistaken view of their function)
are openings throngh the cpidonmis to the wtercellular spaces
that lie beneathy Corh is another fonn in which the cprdermat
tissue occaxioually develops, aund in the majotrty of our
forest-frees it assumes the form known as Bark,

2. The Pdro-vaseular Bundles.—"The tissue of Vasculue Cryp-
togams and Flowering Plants is traversed by separate string-
Hike masses of tissue, which wan oftun be completely wwolated
from the rest of the plant, awd are the Vibio-wascular Bundles,
Fach separate fibro-vastular bundle consists, when it s suflie
ciently developed, 0t s veral difterent forms of tssue, and )
naasy therefore be considered as a tissue-system. A portion of »
the bundle always remains for a thne in & condition capable
of further development, «constituing the Cambium, which fre-
quently divides the bandles into two distinet portions, called
Ly Naxeli the Phloem and the Vylom porttons ot the bundle;
the former consisting of succulont, genterally thinewalted celds, s
the 1atter having mostly a strovg tenduney to thichen ats cells
walle It is not, however, necessary for the fibto-vitsenlar g
buudle to contain pure woody tissue. Spiral vessels oceur
always in the veins of the leaves aud in the medulinry sheath .
of the stem of Exogens The fibro-vascular buudics are
extremely well secn in 2 transverse section of a leafestalk of
any exogenous plant ;| from the petiole they ramfy mto the s
blado of the leaf] fnrmm" the veins ot herves., .

3 The Fundomental Tissue js the turm given by sachs to
those masses of tisste of a plant or of an organ winch still
retmin in their original condition after the differentiation of
the vpuln-nunl tissue an ' the fibro-vascular vundles. It may 4
consist of varions deseripdons of tissue, but is always toa

proposes the

large extent parenchymatous  In the leaves of IPerns and
Flowenng Plants the fundamental tissue forms by far the
larger portion, constituting the “ wmesophyll”

4. Laticiferous Vessels and Intercellulur dpaces may occur in
any of the three systems of tissue now deseribed, and some-
times pass into them by insensible gadations. The true
Laticiferous Vessels are canals filled with mitky sap resulting
from the coalescence of rows of cells, and lying in the phloem
puruon of the fibra-vascular bundles, ‘They occur abundantly
In many orders of plants, as the Papaveracew, Convolvuluci,
Cichoriaceie, Euphorbiacew &e  The Intercellular Passages
result from the separation from one another of rows of celly,
and are also trequently tilled with a milky, oily, or resinous
fluid, as in Umbelliferas and Conifere

The difterent Kinds of tissue now deseribed are to be met
with only in the more or les< mature parts of plants. The parts
which are actually in a state of growth as the ends of shuots,
lewves, and roots, consist of a uniform tissue, the cells of which
are o1l cupable of division, nieh in protoplasm, with thin and
smaoth walls, and conuuumg no cotese granules, to which the
teem Primary Merzsiem has beengiven From this thc Epderuial
Tissue and Fibro.vascular Bundles are differentinted as the
organ develops, the portion which undergoes comparatively
littde chumre being distinguished as the Pundamental Tissue,
The ternmnpal portion of an organ with permancut apical
growth, which consists entirely of primary meriston, is tertnd
the Punctum Vegetationis; or when, as is sometimes the dase,
1t projecis a’ a conieal clongation, the Veg tativ Cone. A
rewarkable diferenes in th mode of development of the
punctum vegetationis  oceurs almost  unifurmaly  between
Cryptogams and Phanerogams  In (vyptogams thie whole of
the cells of the primary meristen ihnost invariably owe ther
ongm to u single mother-cell lying at the apex of the
pusctum vegetationis, and called the lical € .0 1o Phanero-
gams, on the other hand, without exception, there is no single
apical eell of this character - even whenacell lies at the ajex,
113 not, as in the former case, distinguished by its greate
s1ze, nor cian it be recognized as the single original mother-
cell of all the cells of the promary meristem,

We have attempted to give here only the murest outhane of
the constitution of the cell and of tissues,  For the further

. clucidation of the subject we must refer our readers to the

more modert: text-books .of botany, especially Prof. Sachss
& Lehebueh,” an Euglish editiou of which is nbout to be
published by the Clarendon Pregs, Oxford.

OCEAN SURFACE LIFE.

In the Cotlege of Physicians, London, hangs, or did hang,
chart twelve fiet by ciyht feet in dimensions, upon which are
more thuan six hundred fine water-colour drawings of manne
avimals, executed by Mr Fraocis Ingram Pabaer, R. N pa.
vigation sub-licutesant of H.M 8. Sylvia, who was cinployed
e the adwiralty surveys of Chiva aud Japin several years ago,
and who accompanivd the expedition of Consul Swinboe a
thousand mils s up the great river Vaog-tseKinng, These ma

- rine animals are sweh asare faund in the Chinese Archipelago,

the Indian Ocean and the Atlantic waters, Anilea of s cur-
ious work of art, which is also a very instructive stady in na-
tural history, + ay be obtained by an inspection of the engrv-
mgs on paye 57 Lieut. Palmer bas obtvndd some fame m
other branches of art s sketehes of views on the Yau_-tsee
Kiang were formerly published in th Jlu<trat & 1o ndon Nen s,
antl attracted 2 good deal of atteution  The collection of spe-
cimens from which the deawings in the College of Physiciaus
and surgeons was made was acquir d only by very oxtonsve
Iabour. Mr Palmer dragzed the surface ot the ocean for more
thitn 12,000 mtles, wearing out forty vew and many repaired
nets.  He examined by the aid of powerful glasses, all the
ammals bronght on tie deck  His preseverancee and skill in
couducting his rescarches are perhaps even more praiscworthy
than his artistic faculty of delincation.,  The engravings are
shown greatly magnified.  The nat wral size of cach animal 18
represented by the small figute enclosud in a small wvrcle
placed near the magnitied figure of the same animal. Altheugh
the avimals are themselves small, science hay bestowed upon
them names suflicicntly large and lug 1-sounding.

Referring to the cograviugs, they represent, a, a specics of
sagitta 3 4. the larva of a dccapoduub cruat&uc&u ¢, the lepto-
cephalus, a remarkable tish, the head of which alonc is shown

o
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magnified ; 4, the ocean fly, a hemipterous insect, which shirs
on the surface of the sea, e the 2o, a specics of youug crab, f,
a pteropodous molusk , g, an asteirdian, or stir-fish, 4, an
amphipo lous crustacean, », o stomapodons crusticenn , «, 2t

Palinurus lobster 5 e, & new annelid , n, an amphipod crusta-
cean ; », a1 ostracodons or bivalve crustacern, 4, 88 copepudons
crustacean, with plume-like hairs, Amerecan Artism,

PHE PUILUSOPHY OF WELDING.
BY W. MATIEU WILLIAMS, FR.AS, P.C8,18 [on.
In the address of M, Jurdan, President of the Suciétd des In-
gbuicurs, delivered at the annual meetine of that »cicty in

fang, a novel exp'anation of the welding of irots isofferal. M.
Jordan says the.. welding “is a phenumenon exactly similar "

tarva of the cchenoderm, or sea-urching, ¢, alauriug, or larva of |

ature at which this pasty conditlon occurs is the welding heat.
Uthier mutals are not weldable, because they pass too suddealy
from the solid to the liquid condition.  ITee, although it fuses
so slowly, i consequence of the great amount of heat render-
ad latunt in the act of fusion, pass< at once fromth stateof a
Lrttle crystalline solid to that of aporfect hquad, It passes
through  no antermediate pasty stage, and therefore is not
weldable, or does not cohore like iron, ete., ata temperature
below its furing point,

It is usual to cite only iron and platinum, or iron, platinum,
and gold, as weldable substancey, but this, 1 think, 1s not cor-
rect,  Lead shounld be included as o weldable metal,  The two
halves of a newly-cut leaden bullet may be wade to reamte by
pressure, even when quite cold.  Phis is obviously due to the
softuess or viscosity ot this metal,

vatstde of the metals there 15 o multitude ot weldable sub-
slances.  [may tahe glass as a ty preat example of thes .

Its

to the regelation of water, the phenomena of regelation bt | weldability depeinds ugon the viscusity it assmaes at a bught
these, that if two or more picees of dceat a temperature 10t red heat, and the glass-mahet largely uses this property When
fower than their meltins point, i preferably at a tanperature ) hie attaches the handle to s claretsgug, o1 juins the stem of &

1=

much higher than their meiting point, be prossed tugethcr, th
tiquid water adhering to thein melting sifice becomes solid

may be done © when snow is at a temperature not lowes than
uo Centigrade, ze., the freezing point of water”  EKvegy man
who has been a buy will contirm this, and remember that when
snow was very dry, and the temperature of the ait below the
freesing point, the suow-flakes would not cohiere without the
aid of much pressure and warmth lrom the hawd, bat that
with sloppy snow durtng a thaw hie could make a hard iy
snowball with case. M. Jordan compares the making of the
snowball by the children with the welding ol the iron ball by
the puddler, maintains that the processes are ideatical, aud
apphies dir W. Fhompson’s rath recondite explanation uire-
gelution to the cases of irou and platinum welding.

It appears to mo that this explanation is fallacions a> the
conditions of solidifications in the two cases are not only by
no weans alike, but arc diametrically opposite, the welding of
both iron and platinum being cilected at a temperature con-
siderably below their melting point, while the primary condi-
tion for the cohesion of two picces of ice by regelation is that
they shall be exposed to & temperature above, or at least not
pelow ther melting point.  In order that regelation should be
analogous to weldinyg, it should take place at a temperature
far below the frecezing point. Now itis well kuown that un-
der such cirenmstances 1egelation does not and cannot occur,
and therefore it difters essentially and primarily from welding.

If 1t had been discovered that two or mute picees ol ron,
while 1 a furnace, rised above tnar ielting puiit and stream-
g ito fusion, would cohiere when passed together, and that
this cohesion resulted from the solidifiation of theic Liqued
surfaces, it spite of the melting heat ot the fuenace, we shoaid
then have an analogy with the regdlaton ot melung e and
M. Jordan’s conclusions would be justified.  Ruegelation means
the resolidifyiug of a hquid, ot 2 spetal colieston ia spitc of
hqmdity ; welding wmeans a speaal colieston m spite of soli-
dity,  If M, Jordan had describied them as examples of curt-
ously vppusite actious, the companson would have been more
nearly correct.  We wight plausbly assame that, while the
pressing together ol two preces ot wet ice praduces a solidin-
cation of the surface liquid, the prssing tugether of two piuces
of heated 1ron has the opposite offcet of momentarily hquety -
ing the surtaces of vontact, and thereby soldeiiug them toge-
thee, The plausibahity of this explunation s increascd by the
tact that pressure develops heat, and thus the welding heat
might, at the surtace of contact, be momentarily raised to the
fusing pont, an-d then, on the temoval of the pressure thus
hqmd tilm might sohdify and thus pro tuce the welling colie-
sior,  But cven this theory is, in my vpraton, too leatued, A
far simpler explanation may be found, and we must never
forget that when two or more explanations cqually fit a given
sct of facts, the simplest 1s the best, and usually the teue one.

In order to fiud a true analogy to welding, we need go no
further thau tne vulgar ¢ stiching tog. ther * ot two preces of
cobbler's wax, pitch, putty, or clay. lhese atein & viscous
or semi-fliid condition, and they colicre by an action simiarc
to the transfusion orantcrmingling and uniting of two hquids.
Iron aud platinum pass through & viswous or pasty stage on
their way from the solid to the liquid states, and the tempet-
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wine-giss tu 1ts cup, he porfors a true weldiug process.
‘The chief practical dificulty s Iding aron anses from the

at the places of contact, amd thas the two picces are reffusct | et that at the \\'l:hlli:a' heat 1tas hiable to vatdation, and the
wto one. M. Jordan very aptly illustrates the phenvnena of | uxide of iron 18 not vidous hike the metallic iron, To remedy
regelaton Ly the making of @ snowball, teliing as that this | (Jus oxidation the worhmitn uses sand, which comuines with

the oxide and furms o fusible sdicate. If he is 2 goud work-
man, he does not depend upon th soliditication of this tilm
of s1hicate, as the a thesion thus obtained would be really asuld
cung with bottle gliss, aul such work woald readily sepa-
rate when subject to vibratury violence,  He, therefure, beats
ot syueeses the surfices togethor wath suttictent faree to dave,
out between them all the lgaid silivate, and thus he scures
a trae anneahtg or actual umon of pure metallic surfuces.

Cast-iton or steel contawning more than two per cent, of
carbonrt canuot be welded,
teply to this oft-repeated quostion by stating that the cume
pound of aron with so mach carbun 15 much more fasible than
pure iron, or than steel with )oss carbon, and that & rans
wore sud {enly or directly trom the <olid state into that of a
tqaid, aud henoe prescuts no workable range ot weldable vise
cosity.

HYDRAU LIv ENGING Foll BLOWING ORGANS.

1 he tucompanying cngraving comprises pespective and
sectiosal views of an cugine designed for blowing organs, and
also dingrams showing the manuer of atta hivg the < ngine to
the case of an orgats and its conne tion with the bellows,

Mary of our mi chani al readers are aware that the subject

of Lluwing urgans by water-puwer bas teen carddally studied
A long time, and that many costly waperiments have Lissod
suceess from the duhiculty in prociaing o steads, teaalar wmg-
ti . Most of the duvaees luthierto anploy od to ~ cure regular
wotion have involvid mor ot Las couplicatdd  anxiliary
attachiaents.  The manttamturers of this engiue claim that o
regular motion hias buon seciied for the fitst time without
such complicattons, Lhe cugiae is fastened, @ will be seen,
on the side of the instrament immddiately above the band-
lever of the bellowa, e apphian s forstarting and stopping
the mackine are cainial to the front ot the vrgan, and are
placed undcr the control of the urgust by o tuot-lever benath
his seat, In the indact ou-pipe 15 placad @ guvernor-valve
controlled by o counterpoise-lever, whick acts together with
the bellows in regulating the sapply of water acconding to the
requitcineits of the instrunont.  Lhe connection with the
bellows 1s inade by cond and pulloys to the cud of the counter-
putse lever, s the bullows fills the weight at the end of the
counturpoise-lever, 1t duscendsy thus dosing the valve to a
greater or leas eatent, amd, as the bellows cmptios, the action
ot the curd and pulliys rises the counterpvise-lever, admit-
ting miore wator to the engine, and thus increasing its action
upon the bellows, The extreme stnplicits of this device is
its ample recommeudation.

‘The piston-rod performs the function of a valve which
admits water to & parsage way, threugh which it enters the
valve chest at one ot the other end, ac.ording to the admis-
ston,  Tlas passage-way is furmed in the walls of the o linder.
Revesses are formed in the piston-rod, which alternately pass
through the cud of the ylinder sufliviently at the ctd of the
strone to alluw commutiication between the space in the
cylmder and the passage-way which leads to the valve-chest.

Why ? I think I may venture to .
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UYDRAULIC ENGINE FUR BLOWING ORGANS.

Tho valve s simply aceylindrical ) valve.  Its operation will , lines in tire engraving, and which convey the water from the
be at ounce understood by specting the sectional engraving, i Supply-pipu to the valve-chest  In other hydraulic motors
As watet-pressute s veceived on all sides of this valve, it thue are more or less cowphicated parts, warked by levers ot
requires but httle power to move it Its operation is, therefore, | tappud arms from the outside, and very liable to get out of
quict but certan, order.  The 1mportance of a machine in whiclh there are no

The advantages«lumed for this hydraulic engine over all | parts that can get out of adjustment in churches, where no
others in the marke .« are, first, that all the working parts fur | unie 1s employed who is familiar with machinery, is apparent.
reversing the motion » 4 the piston are operated fram the inside, | Under the most unfavorable conditions it is stated that the
the slots o the pistor vad communicating with the aoxiliary | cost of water to operate the engine is only from ten to twenty
ports in the cyhinder, ese ports being designated Ly dutted y cents per bhour.—.dmorican Artisan,
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THE WARSOP ROCK DRILL.

THE WARSOP ROCK DRILL cility by being heated at the point, and struck in dies cast off

a sharpened drill.  The method of applying the power to this

The illustrations above, represent a novel apparatus for | twol is choosen with strict regard to cconomy, both of force
drilling and boring iu every description of rock or stone, y aud material.  The weight of the blow on the chisol is decided
and ig cspecially suited for sinkiag minc shafts, or drilling in . by the enduring quality of the steel »mployed for the cutting
quarries. In principle it isa close imitation of the ordinary pro- edge and as the hammer has no other duty than to strike the
cess of hand boring with hammer and chisel , the chisol remain- | socket holding the drill, the force of the blow continues con-
ing always at the bottor of the hole, while it is rapidly stiuck , staut, aud the rate of progress in work varies exactly with the
by a small steam or air-propelled hammer. In this respect it y quality of the stone to be bored. The cutting edge of this
differs from all other ruck drills or jumpers which have the | clnsel slides smoothly round its axis while thehanuncer s in
chigel attached to a reciprocating piston rod. This chisel , action, and being kept 50 closo to the stone the cutting edge
point, upon which the whale apparatus rests, ressembles a |is far less liable to breakage than if it were attached to a pia-
gouge, with & midfeather or projecting rib within it. The curve { ton rod.  In addition w this, a smaller pustua arca is required
of the gouge is made to the radius of the hole, and allows the | to produce the blow, as 1o accidental resistances have to be
chisel to be turned while the hammet is st work without grin. | provided against—as, for example, when the cnsel attached to
divg off the cdge. it also 1psures & perfectly round hole, & | a pistou red is plunging up aud down ia a hole nlled with cut-

great desideratum. The gouge Jrills are wade quite a3 casily | tings and water, or when the frame by reeson of vibration has
|| a5 the ordinary drill point, aud are resharpened with equal fa- i slightly shiited, throwing the chisel against the side of the

e ——
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| hole. Besides this, the piston rod of a #jumper” is burdened '
with the whole weight. of the chisel, which increases as the
hole hecomes deeper, and requires additional power as the work
proceeds or else loses in speed, whereas it is claimed that in
the Warsop arrangement the movieg weight is constant, and
the only diflerence which can take place is a slight albsorption,
of power by the inertia of a long chisel when boring a deep
hole; and that morcover, with & reduced weight of piston or

in place of those af preseut in use will Le understood when it
is remembered that, as admitted by the railway companics
themselves, over 26,000 railway servants are annually killed
or injured, and that these acadents, in & great number of cases
ovcur whilst they are perfurming the operations of coupling
or uncvupling trains. There s no little danger also to the -
general public from the hurtied and consequently often im- .
, peefuct manner in which  this operation is performed, as the

mass in motion, n greater number of Mows can be struck in a | history of more than one fatal casualty shows, and the adop-
given time, representing an inerease of effective work  In the  tion of an improved systemor .pparatus has been strongly and
section, C s the eylinder or main body and frame of the ma- | repuatedly urged upou * + railway authoritics by the Govern-
chine.  An inner cylinder or eaging D, fits accurately into the | ment Inspectur, Capta.a Tyler, whose extensive experience
cylinder C at its upper part, and this casing is free to partially and special hiowledge in railway  affairs lends weight to any
rotate in the outer cylinder  In the top of the casing D is ) recomucudation e may make,

firmly fixed a twisted bar, E, which may be either flat, square, Still, loovking to the extent of the rolling-stock—there boing
or u round bar rifled with spiral groote cut init This bar | ucarly half a million railway waggons and other carriages in
passes through adisc F of steel firmly fixed in the piston or | England alone—it is important that the desired change should
ram G down the centre of whicha hole i+ hored to receive the | be of such a character as not to nccessitate any great dis-
full length of twistod bar E. At the opposite end of the pis- | placement, while, at the same time, it is of equal 1mportance
ton rod is firly fixed or rottered a head H having two wings | that the new apparatus should be of easy application, and so
A, 1, titting grooves cast in the frame C and capabl- of sliding | simple that its working should be within the capacity of any
freely up and down them  The head H is mad: to rest upon | railway purter,  Farther, velucles fitted with it must be capa-
or strike at each blow an anvil or cap T having a recess at its | ble of couy ling themselves together automatically, without
tower part made to receive a drill or chisel  The end of the | the interventivn of manunl labour, of ready disconnection .
anvil is formed with a rim around it, against which the end of | without the necessity of men placing themselves between the
the main body or frame rests. This base or rim of the anvil | cartiages, and the couplings must work cqually well with
1 bas teeth cut around its periphery, into which gear a smaller | spring and bloch buflers, and dv their work exposed to rough

toothed wheel J attached to or formed in one piece with the
rod K and bhandle L, in such a manner that by turniog the
handle L the drill inserted in I will be rotated  ‘T'he recipro-
cating action of the pistun G is as follow :—In the casing D
are tormed or cut four narrow longitudinal glots or portways,
Thesw slots correspond, one at the top and one at the bottom
at the opposite slide of the easing, with corresponding port-
ways in the cylinder €, and in such a manner that, when the
casing is partially turned round, one port at the top and onc
at the opposite ~ide are closed, and the other two are open
Compressed air is admitted to the cylinder through the open.
ing B, passes alternately through port 2 or 1 into the casing

. usage, dust, dirt, vibration, and expusure to all weathers, Al
, these vonditious appear to be fulnlled by the apparatus patent.
«d Ly Mr. Attwood Brockelbank, It possesses, in addition,
! provision for the cfiective tightening of the carriages ; so that,
" whether they require to be tightened, loosed, or wholly un-
coupled, all neeessity for railway servants passing between
, the carriages in avonded, and cach process is performed from
, amy dosived pait of the velicle and by one identical action.
By its means, Mr Brockellank says, an engine can couple up
any number of trucks or carriages to make up a tramn by
simply runsing up the bofters together, dnvers can takeup a
train or leaveitat will. These are valuable qualities, both as

D, torces the piston G up and do'vn, the steam or air escapiug | regards cconomy and safety , for they would effect a very
or exhausting alternately through ports ?and 4, aul out at | cunsiderable saving of time, labour and expense, in shunting
the passage A, The partial votation of D in the cylinder, and | operations, while drivers would be enabled in emeigendies,

censequent regulation of the air to and exhaustion from the
mterior is eflected by the reciprorating motion of the piston
—which is prevented from turning round by the wings 2, b
—causing the bar I to twist, or partially turn hackwards and
forwards, at cach stioke in the hole made to receive it in the
dise I, the motion given to the bar and casing being greater
or less as the twistin the bar is greater or less By this means
the piston G and tup H are made to give s succession of rapid
blows on the anvil I, and consequently to the drill point or
cutting edge of the too! insertet in the anvil  “The drill is
constantly being turned round by the handle L, the machin.
beng prevented from turning round by a sleeve or slide M,
which 1s tirmly fixed to a tripad or heading stand  Compress.
ed nir enters through one handle, while the other serves as an
exhaust pipe. There is no striking action in the valve ar.
rangement, which is designed to climinate all los<s from clear-
ance spaces. This simple little tool may be casily carried
about by one man, aud may be put to work without ¢ven hav-
iny the hole started by hand, as is not uncommen at preseut
It has been successfully used, we understand, on the toughest !
sandstone without sticking fast, even when boring at the rate

" sl ady made Jiave buen very successful, and the new couplings

"of eminience. Altogether, whether we regard the combined

sucls as in the 'Merthyr casualty, to follow a running train and
se.ure it and they would be similarly enabled 1n another
clazs of difficulticy, as in the fatal accident at Guildtord, to
attach ur withdraw their cngines at discretion.  The economi-
cal aduption of the new couplings is of prime importance The
first cost would bu trifling , they could be readily adapted to
existing rolling-s.ouk, for the couplings are fitted to the pre-
sent draw-bar, the spring-action 1s maintained, and they can
be ured in conjunction with, while they allow of the gradual
displacemcnt of the present system. ‘The experimental trials

have becn most favouiably spohen of by wany civil engineers

simplicity and ingenuity of its construction, the facility aund
cronomy with which it may beadopted, the sccurity it affords
against accidents to passengers, and the promise it gives of
some diminution of the terrible yearly slaughter of railway
servantg, we must regard this iovention, should it at all fulnl
the hopes and prumises of its inventor, asone of the very first
importance.

As has boen alieady shown, the object of the invention 1s

Dk e e s e

of 18in. jer minute, and it has been equally sucecsstl on the | two-fold——first, to simplify the connecting means tor the car-
Mount Sorrel gronite, the hardest in the kingdom, which it ' riag » compusing railway trains, and secondly, to obviate the
pierced with a 1jin. dvill at the rate of 3ft. per hour, a feat I present necessity for railway servants passing  between the
which hus never before been accomplished, so far as we are s arriages in couphing ov uncoupling them, which is one of the
aware, by any power drill. The Warsop rock drill will do ! most fertile sources of accident, and often fatal accident, to
good work with air or steam at 16 1b per squar- inch  the  that uscful awd hacd-worhed Jlass. The construction and
maximum pressure at any time need never exceed 20 b, : serlus vp sande is as follows : — On waggons there is & com.
Messrs. Tangye Bros and Rake of Newcastle-on-Tyne, the li- | bined hook aud Joup suspended so as to turn on pivots, and
cencees, inform us that they are at present under contract to ! prevented by means of stops from falling below a horizontal .
supply a drill on this principle to bore 6in holes The weight ! ling, in such & manucr that when the ¢nds of the two wag-
of the apparatus, as represented in the wondeut, for boring 11 | gons azv brought together the huok of one will shde over the
1. holes, is only 65 [b. 5 larrer sizes ave light in proportioa. cnd and into the loup of the other, and the conncction is
effected and disconncction accomplished from either side of
the waggon Ly an ordinaiy lever.  For carriages the counect-
RECIPROUITY COUPLINGS FOK RAILWAY CARRIAGER. ! ing is cfiveted in exactly the same mannet by the coupling.
The engravings on page 64,will more fully explain the struc-
re and indicate_the activn of the Brockelbank couplings.—
Iron.

The absolute neceserty that cxists tor the mtroduction of f 4,
sccure aud casily-manipulated couphings for ratlway carriages
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. REGULATI ‘N8 FOR CONSTRUCTION OF , Wuy, Lhada lkely young feller, who ased ter buy that paper

CHIMNFEYS. y aud read on it, dinner hour.  Sometimes he'd stick it up on
) 1 his lathe, until I stopped that, mighty suden. Wall, one day

The Syndical Chambers of Paris, ecach chamber represent- | T Laught him seribblin’ with & piceo of chalk onabit ot buard,
i & trade or group of trades, aud the whole meeting at cer- | then I know' | the mvention fit had got hold ot lum, aud that
win puriods in geucral assembly and having its officers and a | he was a goner. A few weeks after he comes to the oflice, and
juurnal of proceedings both of the separate and the United | gays he, * Buss, I've got a little arrangement here that 1l make
Chamb. 3, du excellent service, especially now that they have j the old lathe do better work,' ant he out with one uf them
the eat of Government and are _hot regarded .witl.x Sll.spiuiou, y legg Lar punted paytonts, and showed me a new attachinent for
under the fear of their being political socicties in disguise. { making gearings, aod sich.  * Wall," says 1, to hamour him,

A shert time since the Prefect of the Secine issued an order i like, ¢ sonuny,’ says I, ‘you can go mahu yer mssheen and st
respeeting the construction o( chimneys in private bqildingg; j it up on the lathe, if yer want r. But the ungrateful vithn
the Chamb: rs of Masons, considering that the regulations Iaid | began to say something about royalty and shop rights, aud |
down by tue authorities would at times create insurmountable | told the book-keeper to pay humn right off and let hum clear out,

Council.

The fullowing are the rsgulations proposed by the Chamb.¢
which canuot fail to have an interest for all engaged in con.
struction :—

ditheulues, appuintcdnCognmission to report upon the subjedt, t Bow me if he did'nt go over to dSmith s scrust the strect, and
whick report bas bevn received and adopted unanimously by the rig his aftair there, and the tiest thing I know'd, Smith was

turnin' out work at half my prices, 'Phen I had to go find
that feller, and pay him his blamed royalty, and a heap it was
too.

% Now, there was a good haud just spiled by a-readin’ , if

L. Mo tllim“?)"*’hﬂf‘ shall be fOl:ﬂWd in stoae walls of less | he'd a let that ere paper of you'rn alone, he might ha Leeu a
than furty centimétres (16 in.) thick, PIQ“CT included, or in good, stiddy man, gittin’ las three dollars o day comibortabile
bri K walls of less thau thirty-seven centiwmetres, j aud reg'lar. Now they say he's makin stamps by thousamds

2. Chimmy-..slufts in the interior of walls shall only be cou- | hut he's splied.  Wont be worth nuthin ever fur work agin,
struct d of brichs or of terracotta, which shall hey into the y Where'ad T have been if I'd pegged away at books and novse-
waterials of the wall itgelf. 'The use of the Lowseauzr or pots { papers—ch 2"
of lLurut d“."‘ (short quudranslglar tubes with & lip now in v vur practical fricnd did not wait for an answer, lur while
common use) is absolutcly prohibited. ¢ We were cogitating & saitable response, he suddenly made a bolt

5. Lhe tongues of the pipes cugaged 1o the brikwoutk of the | yut of tie car and rushed down asid sticut toward dilapidat-
chuaney shall never by koss than eight contimdtres in length, 1 ed looking edifice, which, we conjectuced, was none utha tiau

4. Between the interior surface of the chimney-shaft, and y the # works.
that of auny bays formed in the wall, thero shall always be,  « Wewantno theornist, we require & practical man.” » Where
twenty-five centim tres of solid masonry, plastering included. y ean Liiod & practical man to take hold of my uvention aed

3. Chimneys built against piers in masonry, walls in ashlar y pushi 1t2" How frequently we have heard these romarks !
wourh boiug at least furty ceutimdtees ta thivkness, brick walis | And how uften, when we have tutned to the spealier and ashed
ofat luast tweuty-iwy centimdtres in thickness, or, in_gareets | for a defimtion of the term practical man, Las a puzzled ea-
against brich partitions, of cleven centimdtres in thickness, | pression and o lame attempt at cxplanation, usually ending
may alune be constructed by means of tongue-picees in plaster, { with # Oh, [ kuow whatI mean,” been the sols reply 1
ur with burnt clay hoisseauz, covered with plaster, ur strect ear fiiend is vne type of the practical man,  He

6. The tongue-picees, or the butsseauz, covered with plaster, 1 is of the * scifestyled " vaniety the must numerous, prubably,
above referred to, shall never be less than 63 millimetres, £3 | cxasting.  He is the least useful as an individual, the least prie
10, 1 thickness, over all., * | gressive as a brain worker, and the least enlightened asa mem-

1. Isulated chimney-shafts, or group of such shafts, must be | ber ot the human race, of any class of civilized waohiad, e
constructed m the same manocr aud of the same  materials as | is a compeadium of tiumb tules, an cpitome of set ideas en-
shafts, constructed within walls, circled by the iron barriers of his own mind, which allow of

3. Every chimney-shaft ought to have a section equal to y hurther the substitution nor admission of butter views, nor the
three square dévimétres, or three-tenths of a metre, The § expausion of thuse within, At were handicraft, he may be
smallest side of such rectangular shafts not to measure less | skilled, but ash him for a reason, and he is a dumb,  He it
mtcriorly than 15 centimetres (6 in.), and the angles to be | who leads . he vau of the shrickers agaiust free and liberal o u-
rounded oft with & radius of 2 in. cation, who clings to that suphism which argues that the

. Lu vvely new butlding the necessary arravgements must | ¢ world &> the best teacher, ¢ who turns his suu direetly irom
be ade in the rouf to affurd easy access to the top of the wauls | the numery into the shop, who reuounces the iuventor sad
against which chiney -shafts are constructed, and, when the | all kis worhs, until compelled, by absolute force of citcum-
cumneys are engaged within the walls, way shall be made | stancer, to yicld to progress . and finally, who, having no
neat the chimney-shafts themselves, so that the mouths of the , hnowledge other thau his manaal <kill and sct of thumb rules,
chimueys shall be accessible without difliculty. scorns it in others,

¢ But we want no longhaired philosophers to run our
ehops,” possibly thinks the reader.  T'rug, nor necd we have
them. © Science,” says Lord Brougham in his fine d¢ finition
of the team, “is knowledge reduced to system.  The true
suientist 18 he who not only pussesses this systumatic kaow-

THE PRACTICAL MAN.

Bl R

He sat beside us in a street car. Ho looked over our shoulder

j at the new copy of the Scientific American, which, fiesh from the
} press, was recetving our final serutiny, and requested the load
i of the paper fora woment when we bad finished.  He glancen
y attuc fist page, skimmed over the middle, and pecped iuto
i the inside.
“ I suppusc that the paper interests a great many people,” he
) remarked.

W ¢ modestly siguihied out assent, and murmured something
about b rty odd thousand.

“ wall, itdoesnt me, he interrupted sharply, ¢ 1t doesn t
} tuhe 1o buoks or paper to learn me my business, you know.

ledge, but, if he be so situated a5 to require its immediate aid,
hnuws how to put it in practice. He is neither the sage who
meditates erudite abstractions, nor the so-disant ¥ practical
man” who devot: s himself to mere system.  He 1s cininently
the man of practice, but of intelligent practice, whois a master
of priuctples, of reasons : to whom the mere application of a
truth i3 nothing as compared with the truth itself : the latter
immuta.le, the former an ileato be changed asvicasion may
reguire or judgment suggest.  Such is the person we mean
when we seek the © practical man,’ not the blatant individual
who thrusts himsclf forward under that iitle.

i wsever learned nuthin from bovks in my lite. Didnt have but,  Our acquaintance of the street car carried ol our paper, He
) a quarter's schoolin, and then 1 went into the shop.  Served , houestly mailed it back to us the otherday.  We amiled as wo
i my time with old Pete Reyuolds, of Boston.  You knuw'd him, , saw the thumb marks ou all the pages, aud oppusite an en-
y mebbe ; dead now. Was his foreman ; now I'm boss of my own | graving there was & pendil note of : «1 kuo a better plan than
i worhs i the o1 y. 1w a practicul man, I am.  Allyer holler- | this.’ Purhaps after all a Jatent idea in his brain has been
| grys aud housscephys may do well conough to write about ; but, aroused, or has he taken the wvention tit? Should he sce
} Ly Blut Lo surt'er use in the shop,  They just git intermen’s | this, he will probably scout the idea that our humble fforts
. heodsy and sct'em a thinkin about other things than their | have awakenod him, for © it do«'sr_l“t take no papers to learn me
H—;\'o:k, aud then thoy git inventin’, aud that's the last of 'em. | my businuss, you kuow.”—Seientific .1merican,
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