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BRADLEY'S ("USHIONED IHAMMER.

Wo spoke in high terms of this invention upon the occa-
sion of its exhibition at the fair of the American Institute in
this city. Since that time its use has been greatly extended,
and it i now introduced into many of the most important
manufacturing establishments in the country. Its manufac-
turers have received a grent number of favorable testimonials
from those who have proved its merits in practical and con-
tinued use ‘The hammer 1s adjuslable in line of action,
lengih of stroke, rapidity of motion, and in weight and forceo
of blow Each or any of these miy be changed, and most
perfectly controlled at the will of the operator. In aldition
to these desirable qualities, it is adaptable to any work which
requires contipuous, cxact, positive, and forciblo yet aun elastic
stroke  Tho exceedingly diftii ult swaging of cotton-spiundles,
to which this hammer has been found eminently adapted,
may be instanced as an ill'stration of the advantages posses-
sed by it in work of this kind It is stat:d that no other
hammer has been able to turn out cotton-spindles in qualily
and quantity as satisfactorily as this The capacity of tue
hammer ig increased far beyond that of other hammers of its
class, and at the same time it is compact and portable, As
the use of the rubber springs obviates the stubborn jar of other
hammers, it is far more durable and involves much less out-
lay for repairs All parts of the hammer are made of iron
except the helve. The anwvil-block has a foundation inde-
pendent of that of the main bed, but the parts are so united
as to transmit nearly the cantire jar from the stroke of the
hammer to the anvil-bed alone. The helve is nicely bal-
anced, and swings upon two adjustable hardened steel eccen-
trics  Metion is imparted to it by a broad steel ecccentric,
operating in «onnection with the clinch and the rubber cus-
hions, the length of the struke Leing govirued by the ad-
justable eccentric The force of the blow is greatly influcnced
by the reactive and united action of the cushions. Th.. ac-
tion is so perfect that when the hawmer is in rapid motion
the hand, when placed upon the machine, can scarcely iden-
tify 1he strokes of the hammer. The action of the helve,
through the usc of the yoke and cushions, has a tlexibility
which resembles that of thy smith's arm. [t is claimed that
tho helve never breaks, and that the broad stecl eccentric
obviates friction and Leat, The adjustable cushion at the
apex of the standard assists the lower cushion in heavy work,
and also checks the upward motivn. A uaiversal joint coa-
nection prevents any twisting of the yoke aud comsequent
bind or friction A foot-treadlc is used to apply and r. gulate
the power, andis <o arranged that the operator can staud in
front or on cither side, A gentle pressure of the foot upon
the treadle casises the tightener to operate upon the belt, and
thus varies the stroke in proportion to thy pressure applied.
On removing the foot, the treadle flies up, briuging a brake
upon the balance-wheel, stopping it instantly. The hammer
is thur always left up, and jt cannot stop with the dies closed.
This is considercd a very important featuro, — American
Artisan.

VERTICAL ENGINE.

We illustrate on page 36, a very neat vertical engine of a
type designed and patented by Mr. Jeremiah Head, of Middles.
brough, the particular engine shown being one constructed
for the Middlesbrough Wrought Nail Company (Limited), by
Messrs. H. Alexander & Son, of Cirencester, The conditions
required to bo satisfied by this engine were: that it should
work direct upon & linc of shafting on either side; that it
should make 120 revolutions per minute ; that it should go at
& uaniform speed, whetlier all the pail-making machines were
in action, or some ouly, or none at all; that 1t should woik as
economically ; that it should occupy little floor space; that
there should be small liability to wear; and that repairs
should be easily executed if necessary. To fuifil thess con-
L ditions the following arrangements were made, embracing

some mechanical novelties.

The crivk-shaft is of cast steel, carricd upon tour bearings ;
the crauk pin is Jarger in section than tho rest of the shaft,
to prevont the usual risk of breaking there. Thero are, as
will be scen from our engraving, two flywheels, one on
either side, equi-distant from the crank, aud cach

necting rod are compensated for by weights upon the
flywheels. The inner bearings are close to the checks
of the crank. Within either flywheel is a sheave vitl a
strap passing thenco to corrcsponding sheaves upon the
extremitics of a horizontal spindle which drives tho gov-
ernor. On either side of the crank between the inner and
outer Learings is an eccentric, the one for working the main
slide, and the other for tho expansion slide. These ar-
rangements secure symmetry, equality of wear, and free-
dom for shaking at high speeds. The -ylinder i3 intend-
od to bo steam jacketted in this type of engine, though
it was not made so in the present instance. In the engine
we illustrate the cylinder is 22 in. in diameter with 24 in.
stroke.

The piston is one of the solid class, and is packed with

! Ramsbottom rings, but instead of being placed cach in its

own groove, as is the usual plan, thesc are inserted in pairs,
in two grooves of twice the ordinary width, as shown at y. y,
Figs. 4 and 5, on the opposits page. The rings forming each
pair cross joint one with another, each one being prevented
from turping by a small stud screwed into the bottom of the
groove, and situated between the butt-ends of the ring. It 1s
found that whercas Ramsbottom rings often stick, when placed
between the two fixed surfaces of a single groove, they never
do when one surface is a moving one, as in this arrangement.
Greater security against leakage of steam past the piston is
aleo obviously secured by crossing the butt joints of two
rings in contact.

Thke maia slide (see Figs. 4.6, 7, and 9,) is cylindrical,
coutrolling the steam in the ordinary way, s0as to give a
certain amount of lead and constant cut-off towards the end
of the stroke. As will be seen from the detailed view Fig. 9,
it has small grooves cut round 1t to prevent leakage past of
the steam, but they do not make the entire circuit of the valve
for a reason which will presently be explained. The man
tlide spindle is of cast iron, as well as the slide itself, for the
latter being perfectly balanced but little force is required to
move it  Within the main slide is an expansivn shde,
similarly cuustructed, and actuated from the opposite end of
the slide chest. The vxpansion slide J, is shown separately
Ly Fig. 8. The two slides are carefully fitted and ground
into their places, a8 is now frequently done with stcam ham.
nier valves, and in other cases where the cylindrical construct.
iun 13 used. When, however, these valves wear slack, which
they are liable to do after a time, 1t is proposed to sphit them
duwn one side from end to end, first drilling a series of holes,
as shown in Figs. 8 and 9. By this device the internal pre.
sure of the steam is utilised to keep them tight, while at the
same time the stregth of the upposite side of the valve is so

regalated as tu prevent too much yielding, which would result ¥

in friction.  When split the joint of the outer valve will be on
the sule towards the cylinder, while that of the expansion
valve will be eactly opposite. Corresponding facings pass
from top to buttom of the inner surface of the slide chest and
of the muin valve.

As will be geen from Figs. 4, 6, and 7, the slide chest is
made removable from the cylinder, so that it, together with
tho valves, may be kept in duplicate if desired, and at avy
time changed in two or three bours’ time.

expansion slide is worked from a weigh-shaft passing below
the cylinder. The rod connecting the cxpansion eccontric
with the lever upon this weigh-shaft is severed about half
way up, the two ends terminating in blocks, working in two
radial grooves in a horizontally situated vibrating link. By
means of a weigh-shaft operated by the governor, as shown
in Fig 3, two levers upon this shaft, and two curved links
passing from the ends of these levers to the two purts of the
eccentric rod, the link blocks already mentioned are held in
position. The rise and fall of the governor obviousl, regul-
ates the leokth of stroke of the expausion valve and o con-
trols the cut-off of the steam.

The governor is of the cross-armed description, but n.-
been 1mmproved in several particulars, It is driven by the
horizontal spindle cornected by two straps with the crank-
shaft, as previously described, and as shown in Figs. 1 and 2
The pendant arms of the governor are furnished with links
passing upwards to a small cylinder, which rises aund falls
around a piston secured to tho top of governor spindle. A

A close | single stud placed vertically in the centre of tho top cover of
I' to a bearing. Tho crapk and half the weight of tho con. | thiscylinder and furnished with a small crosshead, formsa
i A

The main slide ¢
valve i3 worked direct by the corresponding eccentric. The ;
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very simple and efticien? means of connecting the rotating and
verticully moviog cylinder with the weigh-shaft and expza-
| sion geir already described.  This arrangement of governor
; admits alsu ol the pedestal being carried up much higher than
. ordinary, thussccuting great stability to the enclosed spindle.
; The governor controlling cylinder is filled with creo<ote,
. which dues not congeal in frosty weather, nor is it liable to
| Tt tho vessel contaimng it. A small cock attached to the
, creosote cylinder regulates the rapidity with which the gov-
' l ernor is allowed to effect any chapge in the throw of the ox-
]
|

pausion valve. The mischievous alternations of speed, which
are usually liable to occur from the momentum of the balls,
can thus be entirely avoided. The bed-plate of the engiune
and the stonework below are chambered out so as to enable
the engineman to enter, if necessary, and work comfortably
below the cylinder. Rehief valves pressed upon their seats by
spriugs, are placed upon each of the steam passages of the cy-
hnder to prevent danger from water in case of priming. The
prinuiples embudied in this engine arc eually applicable to
the inverted type. The particular engine referred to is driven
with steam at & pressure of 70 lb. per square inch ; it bas been
at work for nearly a year at Middlesbrough, and has realised all
that was expected of it.

M:. Proctor, the well-known astronomer, after deliver-
ing above a hundre astronomical lectures in the United
States, has been summing upin New York the general lessons
which astronomy teaches as to thedivine methods of creation,
in asomewhat remarkable lecture on the principle of what
would seem to men, judged by luman standards, as divine
waste, By ¢ waste” he meaus of ¢ourse, not absolute fruit-
lessness, but the lavish employment of forces actieg on an
immense scale, ty» produce results which seem comparatively
very infinitesimal and very short-lived. When we say «to
produce,Y we assume, perhaps, that what we regard as the end
of creation is the end, simply because it is nearer akin to hu.
man ends But what Mr Proctor refcrs to is something of
this sort -—In the first place, if Life of any kind at all rescmb-
ling our own, is supposed to be one of the ends of physical
pature, then it must be admitted that the spotsin the uni-
verse where such life is possible are icfinitely small, as com-
pared with the 3paces where such life is not possible. Con-
cede, for instance, that such life cannot exist except on the
surfuce of soli { worlds, and you admit at once not only that
the subterranean intcriors of all thege worlds are, as far as such
life is concernrd, wasted, but that the vacuum of the inter-
mundane spaces, of course far more vast than the infinite-
simal continents of the globes scattered about araongst them,
is for the same purpose “ wasted.” But Mr. Proctor goes
much further Assuming that,as far as we know anything
whatever of the laws of physical life, a certsin amount of
heat and a tolerably dense atmosphere are necessary to it,
while any very cousiderable excess of heat and any great de-
ficienty of atmosphere would be fatal to it, Mr. Proctor at
once excludes the great central suns from the class of habital
worlds, as being centres of heat far too intense for snything
like such life; while at the other extremo of the scale, he ex-
cludes a burnt-out ash like the moon, which has neither at.
mosphere nor water, from the category of worlds fit for any
organisation koown to us. Aund even between theso liniits
Mr. Proctor finds but few planets which he thinks fit for such
hife a3 ours at the present moment. Venus and Mercury are
toth too much scorched up by the sun’s rays, he holds, for
any organisation we know. Mars, if not already too cold, is
fast becoming so, with his comparatively sr-all supply of wa-
tery vapour, and his immense ficlds of winter snow. Jupiter
and the otherknown major planets are still, says Mr. Proctor.
glowing masses of detached solar fire, not sufficiently coole
down for their surface to be the abode of life of our sort. In
hort, except tho planet Mars, which Mr. Proctor thinks
nearly, 1f not quite, past the stage at which there is sufficient
heat to support life like ours, and one of the satellites of Ju-
piter, and possibly an asteroid or two, Mr. Proctor does not
hold it po-sible that any life of the kind we know now exists
clsowhere in the solar system. As for the other stellar sys-
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tems, the stars themselves are centres of heat far too great
for tho exiatence of such life, and of their planets we know
nothing. And he argues from analogy that but a very few
even of the planets can be under the conditions which render
organic lifo, a8 we kuow it, possible. At any one moment
the vast majority of physical worlds in existenco are, in Mz,
Proctor’s belief, uofit to support life, though cach one of them
may be, or may have been, for gome small fraction of its ca-
reer, the theatre of such lifo. Thoe earth, for instance, must
have been unfit to support life for ages betors it had cooled
down sufliciently for the purpose, and for agus after it shall
have shrunk into the coudition of the moon, it will agsin be
unfit for the support of life, In a word, not only 18 the pro-
portion of space dovoted to organised lifo at any one moment
an infinitesimal one, but if you take the career of any single
world reparately, you will find that its period of wasty 18 an
wfinitude, in the midst of which its little age of halntallity
regembles a mere island in the wide and barren ocan o11ts
desolation. Tho proportion of space utilised (if the support
of organic life be the definition of * utilisation”) to wa-te
space 18 infinitesimal , aud the proportion of time utilised (1n
the same sensec) to waste time, in the history of any one
among the materal worlds, is intinitesimal also. For the
most part, this is Mr. Proctor's inference from hig astrouomi-
cal gurveys; the uap of tho physical universe is a map of
vast solitudes, most of which, namely, the interstollar and in-
termundane spices, were never adapted for orgamsed 1 fe at
all; while of the spots which are so adapted, the time during
which there is a capability of supporting life is & mere nar-
row strip of isthmus Letween two infinite oceans of perpetua!
solitude, the intinite antecedent history of gradual prepara-
1ion, and the infinite subsequent history of exhausted powers.
According to this view, if life in any way hke ours is the end
of th - material universe, almost the whole universe is either
& blank, or & becoming, or a passing away, and the portions of
time and gpace in which organic life has appeared, but not yet
passed away, count but for a few drops in the ocean of per-
ceivable space and recordable time.

‘To an imagination so bewildered, as human imaginations so
often are—ypot with the infiaite repose of the universe, tue
lavish expenditure of time and force on apparently small re-
sults, but rather with the hurry, the crowding, the huwan fret-
tings and fumiogs, of this vivid little world of misery and joy
—there is something at first rather sesting and solemn in
thus realising for ourselves tho infinite tracts of space and
time which seem secure from the invasions of the swarms of
organic life. A fanciful mind might even expect the earth
herself to feel as if relicved of something of a fever-fit, after
the comparatively short period during which she is hit for the
support of organic life shall have elapsed, and the passionless
calm of the lunar solitudes shall have succeeded to tho tread
of busy fect, and the crush of esger appetites. But that, of
course, would be the mere fancy of minds solicited by too
many competing interests, and yearming for a better adjust-
ment between their thirst for peace and their impulses to ac-

tion.

THE MAGIC OF AN AUCTIONEER'S ADVERTISE-
MENT.

The Building News, London is responsible for the follow-
ing .—An Eoglish country gentleman recently became tired
of his hou-e, and detcrmined to gell it. He instructed an
auctioncer, famous for his descriptive powers, to advertise it
in the pupers for private sale, but to conceal the location, tell-
ing persons to apply at his oftice. In a few days the geatle-
man happenced to sec the advertisecment, was pleased with the
account of the place, showed it to his wife, and the two con-
cluded it was just what they wanted, and that they would se-
cure it at once. So e went to the office of th+ auctioneer
and told him the place bhe had advertised was such a oneas he
desired, and he would parchase it. The auctionecer burst into
a laugh, and told him that that was the description of bis own
house, where he was then living. He read the advertissement
again, pondered over the ¢ grassy slopes ,” ¢ beautiful vistas,”
“« gmooth laws,” etc, and broke out, # Is it possible 7 Well
make out my bill for advertising and expenses, for, by George
1 wouldn’t sell the place now for three times what it cost me.
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CELLULOID—A NEW AND IMPORTANT INDUSTRIAL | mixed with the cotton. It had been known proviously thata

MATERIAL.

(From the American Artisan.)

About cleven years since, Messrs. Phelan & Collender, of |

this city, offered a large premium for the invention of a su
stituto for ivory for billiard-balls. ‘The offer having como to
the notice of Mr. J. W. Hyatt, then a res:dent of Albany, N,
Y, this gentleman set to work to discover a substance which
should possess the required qualities, He manufactured
various compounds, onc of which was found to be sufficiently
strong and clastic, but the surface was not sufficiently fine and
the colour was bad. This compound was a mixture of shellac
and paper-pulp, combined by a new process, the same now
used by the Hyatt Billiard-Ball Company at Albany, for the
manufacture of billiard-balls.

In searching for some solution to fill up the pores of this
material and qualify it to raceive a fine polish, Mr. Hyatt's at-
tention was calledto collodion. Alexander Parkes and some
others had, at least cighteen years ago, made use of this ma-
terinl, but Mr. Hyatt was mnot aware of this fact
at the time of his first cxperiments. Those who cm-
ployed soluble cotton, previous to Mr. Hyatt's experiments,
made it into & pasty mass by the u-c¢ of cther and alcohol.
They first made a thin solution like that employed by photo-
graphers. Then they gradually reduced it to the consistency

finally, they reduced it to the consistency of dough by evapor.
ating off a portion of the solvents. But here difficulties pre-
sented themselves, for, if it be attempted to add more of the
soluble cottonto a thick paste of collodion, the cotton will not
dissolve nor soften A large percentage of the fibres retain
their original condition, and the resultis a matenal not homo-
gencous and more or less friable. 1t is as though so much
fibre were mixed with the pasty collodion. The reason of this
is that the mixture of ether and alcohol only penctrates the
particles of the soluble cotton before the solution has reached
that point of saturation which much reduces its flmdity. It is
also found that in reducing the collodion from o pasty condi.
tion to a solid, the bulk of the mixture 1s decreased three-
fourths and sometimes even more, and when the consistency
of dough is reached, which is as low as the material can be
mixed and have the particles weld, from that puint to the
point of absolute dryness the decrease tn the bulk 1s more
than onc-half. It follows that the coating~ put on the bitliard-
balls, which are about a quarter of an inch thick at first,

sixteenth of an inch in 1hickness.
the cotton has to be very perfect, or the materal will be ex-
tremely brittle*when prepared by a hiquid solvent. Obviously,
the material thus prepaved is fit for vory few uses, exceptas a
coating for bhiiliard-balls, for which 1t1s adunrably adapted ;
it is tuo expensive, and there are too many difficultics in
weorking it

In 1368 and 1869, Mr. I S. Hyatt, a brother of Mr.
J. W. Hyatt, interested himself in the problem, and to-
gether these gentemen conceived the idea of employing
mechanical means 1n order to enable themn to use the
nminimum amount of solvents for any proportion of soluble
cotton. Fhey first succeeded in this attempt by putting the
cotton intv a clo.e, strung cyhinder, exhausting the atmospheric
air, and furcing o mixture of alcuhiol and ether throngh the
mass instautly, by great pressure, so that it would penctrate
through all the particles of the cotton before the solvents had
time tv act upon it. The cssential feature of tins process is
the rapidity with which the solvents are forced into the cyhin-
der.  If they are forced 1 slowly, a stratum upon the top is
converted into 4 doughy mass, and through this the remain-
ing liquid cannot be forced. Whale the soluble cotton remamns
still in a state of fibre, the mixed hquids must be injected
suddenly and forcibly and held under pressure, and i two
minutes’ time the cotton cun be removed from the cyhnder
as solid as oak-wood, This process was patented 1n 1869.

In the early part of 1870, the Messrs. Hyatt made numerous
experiments, the purpose of which was to render more conve-
uicnt the manipulation of large masses of matenal, and also
to sccure desirable qualitics which did not exist in the sohd |
colludion obtained by the process patented i 1869 — viz, |

of paste by introducing more and more of the cotton; and,

solution of camphor inalcohol wasa solvent of soluble cotton.
It was reasoncd, therefore, that camphor might be mixed with
the cotton at any stage of the process, and that upon the ad-
dition of alcohol the same result would be obtained as when
alcohol is previously mixed with the camphor, In the first
experiment of mixing the camphor with the wet pulp, while
casually squeezing it with the hand, it was found that it com-
l pacted and showed signs of combination, although no alcohol
had been added. This important discovery was the origin of
‘ the present manufacture of cellulotd , for it was immediately
found upon repeating the experiment that camphor alone was,
| under proper conditions, a perfect solvent of svluble cotton.
I In a very short time after the first experiment, a lump of solid
celluloid was produced by hicating the matcrial to a tempera-
ture less than that necessary to melt solid camphor. It was,
moreover, found that a perfect chemical combiuation of the
two substances resulted, and the remarkable material now
called celluloid was then produced.
The outline of the process now employed in the production
of celluloid is as follows : .\fter the pulp is ground in the
| beater-engine, and the camphor and whatever coloning maternial
! may be desired are thoroughly incorporated with 1t, the sub.
! stance being kept meanwhile at the proper temperature, the
! superfluous water is removed by pressure and absorption, a
I peculiar porous material made specially for the latter purpose
I being employed.  During the process of drying under pressure
and absorption, the material becomes nearly converted, so that
it is no longer nitro-cellulose, but imperfect cellulvid  In so
far as conversion has taken place, its propertics have uunder.
gone a toral change. All that remaing to convert it into the
various articles referred to is manipulation under heat and
pressure, during which process the chemical combiuation is
completed. For some qualitics of the material desired to be
produced, n smal! percentage ofalcohol is added in the subse-
quent manipulation.  Asevidence that there is & perfect che-
mical combination, and not a mere mechanical mixture of the
materials, the fact may Le stated that whereas camphor an its
uncombined state is an extremely volatile substance when ex-
posed to the air, in its combination with nitro-

when they become solid and are turued down, are less than a |
Morcover, the quahty of |

cellulose it loses this property altogether An enumeration
l'of the properties of the material which we shall give anon will
be further proof of the chemical combination. When ttie ma-
terial is properly converted, cemparatively no shrinkago takes
place, There is no escape of the camphor unless an e¢xcess
has been employed ; aud in that case the excess of camphor
! will e=cape f.om the surface of the celluloid, but whatever un-
combined camphor remains infthe interior is so closely im-
prisoned by the solid surfaces that it cannot escape By vary-
ing the proportions of the excess of camphor, diffirent degrees
‘ of solidity and flexiLility are obtained.
The propertirs of celluloid are as follows . Without the ad-
! mixture of coloring material, it hasa pale amber color. if it
is desired to make the material white like ivory, oxide of zinc
is used, and for other colors various mineral pigments are
incorporated with it, or dyes soluble in alcohol or any of the
aniline dyes may be caused to prrmeate the matuerial to give it
"any desired color. 1t is hard and elastic, having a hardness
ranging from horn to thatofivory. It is as tough as whatebone.
I'A thin picce like a paper-folder may be wound arouud the
finger without breaking, and it will nearly resume its original
"shape when released In fact, elasticity is one of the most
' prominent characteristics of the material  In this respect, it
I greatly exceedsivory On this account it would be extremdly
' useful in the construction of apparatus for physical laburatorics
l intended to illustrate the impnct of clastic bodies. A ball two
"inches in diameter placed uponan anvil would ruquire perhaps
'fifty blows from a heavy blacksmith’s hamme to fracture :t,
"and if the anviland the hammer are both polished, nut cvena
| scratch or indentation can be found upon the ball previous to
its breaking By the usc of the lathe for turning spheres in-
vented by Mr J W. Hyatt, aund described and illustrated in
[ our last number, balls of this material can be produced with
l. great fucility, much cheaper than ivory balls and vastly suarer
i perfection  Celluloidisalso a very fair non-conductor of heat
]und clectricity—not quite as much sv as hard-rubber, but ap-
proximating the latter very closely in this particular. [t would
make good nsulators for knobs of telegraph instruments, for
1usulating posts for electrical machines, and for tulegraph wares.
While it is 30 good a non-conductor, it is nut perceptibly

plasticity when heated, and the reduction of intlammabality. |
Among other substances experimented with, camplhor was | electric.  Onthis account, and on accountof its toughness, it
l — |
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| is particularly adapted to the manufacture of combs. It docs

i not acquire clectricity when passed through the hair, and the

i teeth are with greatdifficulty broken. A comb made of this
material may haveseveral of its teeth cut out, and the remain-
ing teeth may he bent flat down to the back, twisted and
manipulated with the greatest rudeness, withont breaking. As
a mme:jinl for combs, it is undoubtedly superior to any other
yet used.

Batperhaps the most remarkable propertv of this other -ise
very remarkable materialis the fact that it becomes plastic at
a temijn rature of froin 250° to 300°, and this property enables
it tobe .aoulded with facility into a great varicty of forms for
u;m::zlcx;t and utility. Pure celluloid he8 o specific gravity of
abuutl 4.

A profitabloand successful industry, based upon these pro-
perties of celluloid, is the manufacturo of dental plates. The
materinl can be made precisely the natural color of the palate
and gumas. Itis much strayer hasa perfectly clean surface. It
may be manipulated more easily than rubber, as it does not
require to be vuleanized. It possesses all the valuable qualitics
of rubber for dental purposes without its defects. It requires
only about ane-sixtieth as much vermilion to give the proper
color to cclluloid as is required to impart the usual color to
rubber. The danger of salivation which sometimes occurs in
the use of rubber for dental purposes is thercfore obviated. The
difhculties encountered in theapplication of celluloid to dental
plates have been very great, and many failures were at first ex-
penenced, but, with untiring perseverance, the inventors have
pursued the subject until, during the last year, they claim to
have produced au article possissing all the requirements desic-
ed; not a single failure having been experienced through any
fault of the materinl made within a twelve-month past. The
editors of the Dental Cosmos, the foremost dental journal pub-
lished in this country, fully corroborate the va uc of celluloid
asagiental base, and many of its correspondents, leading
dentists throughout the count'y, add their valuable testimony
1 10 its favor. The waterial seems adapted to a great many
- uges to which it has not yet been applied, but its applications

are now sutliciently various to render it of great importance
in the arts. .It is used for handles for tabls cutlery, for
« martingale-rings, for coating barness-trimmings in place of
+ leather, rubber, etc, and in thesc applications is m-eting with

high favor. ‘I'he Celluloid Novelty Company is the name of
a targe concern just starting in Newark for the manufacture
+ of napkin-rings, ladies’ necklaces, crosses, locket;, and other
oruam_enml articles. Tne Celluloid Harness-trumming Com-
pany is the name of another extensive concern which has
© been successfully working for about a year in the same city.

The artic}es pro@uccd by this establishment are elegant, and
the martingale-rings have double the strensth of ivory nugs.
© Anotber establishment is manufacturing imitation coral and
. amber jewelry of celluloid. Penfield & Company, of Phila-

delphia, are manufacturing celluloid truss-pads and truss-
- springs coated with celluloid. These articles are of a flesh
+ colour, and the coatings are far superior to hard-rubber, boiug

sc elastic that the spring may be bent uatil it breaks before
the covering will rupture. “As it does not become brittle
- under extreme cold, like hard-rubber, there is no danyer of
its cracking when cold, A few sasmples of beautifal “rush-
* backs have been made from celluloid. It may be run outinto
* tubes of any required diameter and thickness. Watch-cases
have been made from it, and are pronounced far superior to
those made of hard-rubber. Itisa valuable material for the
manufacture of the tubes of opera-glasses and folding-telesco-
* pes_The Celluloid Manufaccuring Company—also cstablished
at Newark, and with which the inventors are identified—are
manufacturing large quantitics of this material for the pur-
« poses named, and are also engaged in the mauufacture of
+ somo of the articles ¢numerated. They are now preparing
factlities tor the cxtensive manufacture of combs, a branch of
' 1ndustry which they propose to make a speciality. Gen.

Marshal Lefferts, of this city, is tho President of the Com-
| pany. Wg are promised specimens of celluloid, and articles

made from it, which, when received, we shall be happy to
' Show to any of our readers or clients who desire to investi-
* gate its character with a view to its employment in any new
© application. For some delicate parts of models, requiring
! great strength in proportion to size and weight, it would be

TEMPERATURE OF THE WATER IN
THE ATLANTIC.

The British Government Scientific Expedition has, amongst
other thinge, proved that on the western gide of the Atlantic,
at all the stations south of the Bermuda and Azores hine, the

that the Antarctic cold current cnters the North Atlantic, runs
to the north-westward through the channels between St
Paul’s rocks and the Brazilian coast and gradually expends
itself as it circles round to tho north-castwards, in the same
manner 88 the warm equatorial current docs on the surfaco,
con-idering that current as including the Gulf Stream, which
1t undoubtedly helps to produce. This cold current entering
the North Atlantic is found between 1,700 fathoms and the
bottom a tota! thickness of 700 fathoms. The heat-giving
properties of the equatorial and north-east trade current,

towards the Caribbean Sea, can be traced by the rise in tem-
peraturo of the whole body of water at Sombrero, and after-
wards at all the stations in the North Atlantic, but most
readily 8o by the widening of the isotherms about 62 degrees,
between America and Azores. Thus s formed an imwmense
reservoir of warmed water 1,000 feet thick, and at least two
millions of square miles in extent, This change of tempera-

western side of the Atlantic, the nearest point to the source of

dually expends itself, The most remarhable fall of tempera-
ture due to depth has been found at a station 130 mules south
of Cape do Verde Islands, at the south edge of the trade wind,
the temperature at 50 fathoms being 54.2 degrees, when the
surface was 78 degrecs, a fall of 24 degrees.

ON WOODS SUITABLE FUR ENGRAVING.

The increasing scarcity of boxwood suitable for the purposes
of wood-cograving has induced Mr. Worthington G. Smith to

therequisite qualities. He has utilised some of the specimens
forwarded to him by Mr. Jackson from the collection at Kew,
ag the raw material for the illustrations toanarticle on Abnor-
mal Mushrooms in the Gardeners' Chromicle of July 26th. So
far as he has yet been enabled to experiment, judging from
the resuits exhibited by his engravings, he bas not at present
alighted on any substitute for Turkey boxwood, which is at

being the great desideratum. He suys that he has found none
equal to good box, not to speak of the best box, which isalone
suitable for the higher class of engravings. The wood of
Elgodendron australe is only suitable for outline diagrams and
posters; for which purpose, however, we have a very gervic.
abl.s material in the common sycamore, which is not lizely to
“give out” for some time to come, Another of M.. Smith’s
figures is engraved on the common yewy( Taxus baccuta), Which

it “lnntsthe tools,” and that as every workman knows is a
8 s itemn in the bill, It takes besides “longer o engrave
on these woods than box,” and the lines are also hiable to chip.
Pittosporum undulatum is soft and tough compared to box, re-
quiring more force to cut it, and greater carc owing to the
tendency of the lines to chip. £ bicolor 13 better, and 80 is
Monotoca elliptica, but the latter bas a bad surface and breaks
away, the engravings requiring a ¢ great deal of retouching.”

it is otherwise a good wood for diagrams, vlans, &c. As far
ag the engraver i8 concerned, the Bursaria spinosa is the best
of these woods, being equal to common box, but this *takes
the edges and points off the tools.” In Mr. Smith's hands it is
evident that it is capable of mecting the requircments of the
principal part of the wood-cngraving done nowadays. The
best wood, however, ir. all respects with which Mr. Smith bas
yet experimented is that of 7ecoma pentaphylia, which 18 equal
to good box, but is at present of the same value. It remains
to be scen whether this wood can be imported at a cheap rate,
In the mean time Mr. Smith will be glaa to experiment upon
any other hard, close~-grained woods which can be sold uta

bottom water is colder than that on the cast stde, which shows .

carrying a8 they do a continuous body of warined water -

ture or disturbance is greater, and nearer the surface on the

the current, than at the eastern side, where it slowly and gra- -

experiment upon other woods which appear to bo possessed of -

ounce equally serviceable and as cheap, or rather cheaper—that .

though softer and tougher than box, is very closc gramned ; but

Taege defects are fatal, we imagine, although Mr. Smith says

| excellent. ;{hea;lp rate, 88y lessthan a half-penny per square inch,— English
echanic. I
A e e e et s,
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NEW GAXNG SAW.

We extract from the Monsteur Industriel Iielge the anncxed
engraving, of o new gang saw, manufactured by M Arbrey, of
Paris. ‘The machine which appears to be of very simple, and
donbtless (ffuctive, construction, is compnged of t 2 heavy
standards of cart 1ron, joined above by . cross picce and bolt-
td below to a heavy bed of stone. Between the standards
virtically traveds a frame which carries the saw blades, and
to which a rcaprocating motion 13 imparted by means of
twe cunbedding ruds attached to pulleys fast upon an arbor
passing througn the lower parts of the supports. The pulley
at one cud reecives motion by a belt from the engine, and
the othu carrics ceeentneatly o second connecting ro f, which
communiates with a ratuhet wheel, by means of which the
log is canicd against the saws.,

The leg is dogged to the carriage by the simple contriv-
ante shown on the lett of the engraving, the arrangement of
which is such that the blades are allowed to traverse the en-
tire Lngth of the wurk  without necessitating the readjust-
mant of the latter. Tue carnage is provided with traction
houhs which, when the former is 19 any position, engage with
an endless chain - Tlas chain s actuated by a cog wheel, wot
shown, conuciting with the ratchet wheel, and completes the
mechanism for driviig the carrage.

Any number of ranws> may be attached to the frame by the
usual means, and su that trunks of the largest diameter may
be divided intu us many boards as desired, all of which, by
suitable adjustment of the spaces between the blades, may be
of umform thickness.,

RADIAL DRILLING MACHINE,

We illustrate, on page 40, of the present number,a very
fine redial drilling machine litely constructed by Messrs I
Berry & Sons, of Sowerby Lridge, for some works i+ (Fermany
‘The illustration is from the columns of £ngrnecring  “I'ne ma-
chine i~ fitted on a strot g wast-tron bed-plate 13 ft long by
6 ft broad, and 1 ft decp, this Lod-plate being planed on the
top and on one side, on which swifaces 1t is provided with
bolt slots, as shown.  The radial arm--which swings through
an angle of 190 deg. — is fitted to a sl which can be raised
and lowered by power through o raug: of 3 ft., 6 1n,, the mis-
ing and lowenng gear being thrown i :to or out of action by a
lever situated at the <ide of the pillar, as shown. The atm
has a radius of 8 ft. 6 in., and it will admit under it articles
§ ft in height from the bed-p e,

‘The spipdte is 3} in. in diameter, and hag a variable f ed
maotion throygh a range of 2 fu, wue feed being ecither self-
acting or ¢ utrolled by Land at pleasure. The machine is
capable of boring up to 18 in. in diameter and 2 ft deep, and
a pocable table is provided which can be bolted on to the
brel-plate, as shown, for carrving small work. The total weight
of the machme is 12 tuns, and 15 altogether of very neat as
well as thoroughly substantial design.

Mr I Carrington Bolton, of the School of Mines, (olum-
bia ¢ ‘olle_c, has proposed that American chemists should hold
a centenmid celibration this year, commemorating the year
1774, which was remarkabile for great chemical activity and
dircoveries, and which he thinks, might be almost regirded
as the birth-year of maodern chemical science.  Thus, in 1774,
Scheele first isolated (what is now called) chlorine : he also
recognized taryta asa pecuhar carth, and it took its place
amonyg clementary substances; and he published his masterly
essry on ¢ Manganese,®  Lavuisier was engaged in studyin'g
the mcrease of weicht of tin when caleined in ciose vessels,
& research which led to most importaut discoveries. Wiegleb
proved alkalics to be truc natural constituents of plants.
Cadet descrited an improved method of preparing sulphuric
cther, Bergmann showed (he presence of CO2 in Jead white;
Comus reduced the “ealees© of the six metals by means of
the elertnie spark.  Priestly discovered oxygen ; the imme-
diate results of which were the overthrow of the tisne-hon.
oured phlogistic theory, aud the foundation of chemistry on
its present basis.

INDIAN ARCHITECTURE, AND TOE MANUFACTURES
OF GLASS, TERRA-COTTA AND PURCELAIN,

From a lecture delivered to the Edinburgh Architectural
Association, on the 27th of May, by Acvex Husten, M D,

A great deal of the earlieat architecture and oruament of
India 15, hike that of other countries, rude, cuarse, and quaint,
but with characters that are due chirtly to the climate and
natural features of the country, which give a peculiar nation-
ality and individuality which are purddy Oricutal

One of thefirst impressions that ave made vu the mind by
a careful inspection of these early records of Artin India, 1s
that simplicity of form at first pervaded most of the styles
and that there was an inherent love of Nature, and a desire
to represent by sculpture scenecs or events, and persons who
toox a part in them, and the cirenmstances under which they
occurred. Marks of gradual improvement are obvions in .
both the sculptures and figures, until the periods, when con-
plexity, elaboration of detail, and profuscn ss of ornament,
took the place of some of the grand simplicity that character-
ired the works of the early Buddhist senlptors and architoets,
who touok & just and correct view of the relative value of sim-
plicity, benuty of form, and appropriate ornament, suitel to
enhance, but not to encumber or distract aftention frum the
story to be told.

Perhaps the oldest and most quaint rock sculptures of
India are the underground vaulis and cave temples, with
roughly-hewn representations of men and animals, recently
brought to light by the late Mr, Breeks, Cowmissioner ot the
Neilgherries, and the Rev. Mr. Mets, of the German Lutheran
Mission, and by Mr. Longley, Collector of Nalem, and the
Rev. Mr. Phillips. ‘These are not decidedly cave temples, but
they bear some resemblauce to them in their gculpture and
arrangem: nts, s some of the rude sculptures are on the solid
rock, while others are on separate slabs, of no great size,
placed erect, and iu straight lines; and others projuct at
right angles, dividing the cave into partitions. In some lo-
calitics the whole structure 1s subterranean, and covered Ly a
huge flat mass of rock from 11 ft. to 13 ft. in length by 8 ft.
in breath, and from 8 in. to 10 in in thickness. These |
sculptures belong evidently to very early periods when the
worship of serpeats and of the sun and moon were common.
Along with the sculptures have been found antique pottery
of very quaint forms, con-isting of calinary, dowmestic, and
other vesscls, cinctary ures, containing bones and tecth of |
men, women, and horses; gold ornaments of considerable
value, bracelets of cornelian, quartz, and felgpar, cut, polished,
and occasionally inlaid with a very hard epamel ; tools aud
implements of iron and bronze, and some very delicate aund
tasteful bronze vessels of elegant shapes and of pure turms.

The pottery of the Neilgherries is evidently of older date
and of a ruder period thanthat of Salem and of Coimbatore.
Some of the latter is very like the pottery of the Greck of
Etruscan periods. Large collections of these autiguities
bave been sent to the Indian Museum, aud othcr muscums at
Madras and at the Nalgherries, and steps are being taken by
the Madras Government to trace the origin, and to detenmag,
if possible, the dates of these sculptures aud antiquitics. The
quaintness of the head-dresses of the figures, with the hair as
a chignon, sometimes on the top, at other times on one side,
and occasionally in the form of & hoin, point to carly penods
of history. N

We now come to the Buddhist period, when some taste
and refinemeunt.were introduced, and when snake worship,
though still tolerated, was ¢vidently supplanted by a purer
form of worship, and by sculpture aud architecture of betier
descriptions. The gquare, the circle, the pyramd, and the
triangle, were the fiest forms selected for the basi> of ar-
chitecture, and with the carly Buddhists each of these forms
bad a symbolical meauning ; thus, the square, from its solidity, -
was supposed to be typical of the earth; the circle, ot
water ; the pyramid, ofair ; and the triangle, oflite. To this
the followers of Buddha added o fifth clement, namely, the
winds, as distinct from air, and the symbol which they selecled
was acrescent.  Much of the carly architecture of lndia con-
sisted of cave temfics and sculptured rocks, some ¢t them of
a gigantic size, aud of hard granite or goeiss, & fow of mag-
nesian himestone, and others of sandstone. The latter have,
i1 most instances, suifered from the weather, and the forms

and outlincs have been nearly obliterated, while thoso iu J

i
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naguesian  limestone, potstone, and chlorite, or serpentine
rocks, are almost invariably sharp and in good preservation,
white the rocks containing magaesia have become barder by
exposure, although these rocks are generally soft, tough, and
cheesy when first quarried. Some of the granites bave become
corroded on the surface, from the decay of the felspa: and
mien. Our architects may learn some uscful lessuns from the
(xamipation of the old cave temples and early Buddhist and
Jaip templesin ludia, as many of these have withstood the
ravages of time and weather for periods varying frowm 800 to
2,400 yearg, while some of the sandstones employed in our

cathedrals and public buildiugs bave not lasted for more than

two or three centuries. The sandstones of the Oulite period,
1 believe, bave proved to be the worst ; but some of thuse of
the I'rias, or New Red, and of the Old Red sandstone and
Devonian formations, have not prove | so durable as those of
the true Carboniferous perivds. And in this respect Edinburgh,
Glasgow, aud the Lothians, are, perhaps, more favoured with
good durable buildiug-stones than rost other countiies,

One reason why the buildings are in better preservation
thau thuse of Great Brtain is, because the climate is dnier,
and mists and fiosts are of rare occurrence. ‘There is one
class of rocks, however, that corrodes perhaps more in India
than elsewhere, and that is the pure lumestone and marbles,
which aredissulved slightly on the surface by heavy rains, and
become full of pinholes.  The Hiudoo budlders are well awaro
of this, and of the relative durability of building rocks ; thns
they have learned from an examination of their old bLuldings,
andin describing these we must remember that atout 2,600
yearsago civilisation bad made far gieater strides in Iodia,
Japan, and China than in Europe, and that even before the
times of Phidias and Praxitiles, Callimachus, Scopa-, and
Callicrates, men had lived, died, and been forgotten in India,
but they had leit sculptured on the rocks, marks and eviden-
ces of thought, that prove that the artists and sculptors were
10 the halat of studying from nature, and e¢xecuting with con-
siderable skill and taste, sublime, grand, and simple concep-
tions, that prove the existence of an clevated and refined taste,
cven in very remote periods of avtiquuy. Unfortunately,
although some of these sculptures are 1n good preservation,
scveral of them have suffered from the wanton and ruthless
hammer of the conquering orsucceeding races, who showed
their contempt for the relizious belicfs of the Buddhists and
Jains, and tried to substitute by force or by fircand sword
other forms of religion. 'Thus in some locahities, as Bijanug-

" gur or Humpee, which was the great centre ot the Hindoo

dynasties of Southern Indiafrom the thirteenth century, back
to the time of Asoks, 2,400 years ago, and also at Mahaelli-
pouram and Salluivan Loopum, twenty-four to thurty-two males
south of Madras, we see the remains of ruined cities, cave
temples, rock-cut temples, monolithic temples of a consider-
able size, Buddhist Laths and monasterice, Brahminwal pa-
godas, and, lastly, Mahomedan tombs and mosques, built out
of the débris, and with the very puliars and stones of the old
Hindvo temples, but finshed off with the domes and mrnarets
of the East couquerors. Among the ruins are also to be found
inscriptions on rocks and stoneg in ¢ight ditferent languages,
some of which cannot ve deciphered,—a strauge and starthng
psrody on the mutability of human affairs.

1n wandenng through some of these old, ruined citics,
there is a great deal that reminds us of the tunes of Sclamon,

. and that carries us back to «ven carlier dates; for it has

been ascertained that both the grouns-plan, the measurements
and the srmogements of the buildings correspond with those
of Solomon’s Temple, there being also a Holy of Holies aud
an oracle, and that the very idolatries that Joshua warned
the Israchites to avoid were introduced and encouraged, as the
worship of snakes or serpents, the golden calf, and of images of
stone and wood, and of the sun and moon ; but the most start.
hog of all is the fact that there ure numerous stones set up,
and pillars and rocks with inscriptions and cdicts of Asoka
and of others who propagated the Buddhist religion. Now, it

- 181 strange comncidence about tks rehigion, that it is the

nearest approach to Christiamty ; that there were ten com-
mandments ; and that the rehgion was one of toleration, of
peace, and good-will, that recommended 1tself 50 strongly to
the nations of the Eust that for upwards of 2,000 years there
have been more followers of this than of any other religion.

I shall draw your attention to the sunplicity und grandeur
of some of the architectural details which I bhave alluded .

| The base of these early temples was & square, supposed to be

typical of the solidity of the earth, This 18 well seen in the
| temples at Mahavellipooram and at Humpee, Wurungul,and
Bichookindab. In the latter place the square fs surmounted by
the triangle, typical of fire. This was afterwards rased mto a
pyramidal form, in which we see it 1o the goprums of modern
pagodas. The circle was supposed to be typical of the sea or
water, and the crescent was supposed to indicate air or tho
winds.

Thesculpturesin the cave temples and on the rocks of this
period are also very grand and 1wposing, and some of them
tell their story with a remarkable energy and simphaty ; one,
for instance, that I show you from the seven pagodas ot Ma-
havellipvoram, is supposed to be a represcatation of the spread
of the Buddhist religion, of which I gave a descniption 1n a
lecture which I delivered in Madras about two years ago,
sbortly after we had made some excavations and dwscoventes.
In the same vicinity is also a very grand sculpture ulustrative
of a scene described in the ¢ Rig Veda,' lately translated and
published by Max Muller.

I was in bopes that I should have been able t¢ 1w youa
complite set ot photographs of several grand Budc  aist sculp-
tures, that wo took 1n India, but they have no. arrived by
this mail. I may mention that they were taken for the Madras
Government ; but I can show you some of the ornaments of
this and of the succeeding Jain periods, which are very nich
aud tasteful, and will probably interest you toknow that the
last two lectures which I delivered in Edinburgh, befure the
Royal Society of Arts, on wood carving in India, and on
works in precious metals, led to my receiving orders fur £43,
for the purchase of articles similar to those e¢ivhibited, and ot
photographs of antiquitics and ornaments, Messes. W.
Marsball & Co., jewellers, 24, Princess-street, were so much
pleased with the 1ndian manufactures inmlves, copper, beder-
ware, and brass, that they gave me an order for & good cullec-
tion of them to bo procured from Madras , and Mr. Cadell, the
late collector of the Tanjore district, has offered to prucure
the articler.  Messrs. Joha Millar & Co,, 2, Svuth St. Andrew-
street, have been s0 much interested with the beauty of the
India patterns of the Buddhist and Jain periods that they have
commenced to apply them to the decoration of glass.

THE MAGNETIC METALS.

It is weil- known that, besides iron, there are a few other
metals possessing magnetic properties, viz., nickel and colalt
in a strong degree, manganese and chromium in a fecbler one.
Mr. W. F. Barrett, in an article in the ‘¢ Philusophiual
Magazine,” has pointed out the similarity of these metals to
cach other in their physical and chemical properties.

Thus, as to specific gravily, that of the thirty-cizht known
metals ranges from lithium 0 50 to platinum 21.5,s d.flerence of
nearly 21 ; whereas those of the three strongly maguetic
ones are iron 7 8, nickel 8 3, cobalt, 8 5, where the uxtremo
difference is only 0.7. ‘Their specific heat is nearly identical ;
their atomic one is the same; so also their conductivity for
sound, heat and electricity. Their dilation by caloric, aud the
amount they lengthen by mechanical strain are also ideutical,
The enormous cohesive power of iron, nickel ard cobait, in
the solid state, signalises these substarces as the most tena.
cious of metals, and their melting point is only exieeded by
the platinum group of metals. ‘L'hey are not volatile at the
temperature of th hottest furnace, but only by the clectric
spark, when they yield very similar sjectra. As to their
chemical properiies, the combining weight of iron is 56 0,
nickel, 58 5; and cobalt the same. Chemists class these threo
metals in the same group, from the similarity of their chemi-
cal behaviour, and also the identity of their combining energy
or atomicity.

What has been said concerning tho likeness of iron, nickel
and cobalt, in many respects bolds true of mangancse and
chromium. The former has latterly been used to replace
nickel in the alloy of German silver. Tho compounds of all
these five metals arc couspicuous for the brilliancy of their
cotours. This uniform coincidence suggests ihe practical
inferenco that nickel and cobalt might bo obtained in a
malleable and ductile condition when submitted to a process
sumilar to that by which wrought iron is produced.

—————
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CREMATION IN EUROPE.

In a recent issue we illustrated the method of cremation as
proposed by Sir Henry Thompson. The new idea docs not
scem however to make such progress in England as it does in
Germany where cremalion socicties bave been formed and fur-
naces erected suited to the proper performance of the operation,
On page 44, we give a sectional view of the cremation appara-
tus recently erected at Dresden by the Siemens, at thoe request
of Professor Reclam, on the model of a furpace exhibited by
that irm at the Paris Exhibition of 1867. The mode of con-
ducting the operation of cremation by means of this apparatus
is thus described by Herr F. Siemens, of Dregden :

The entire apparatus consists of three distinct parts: first, a
gas gencerator for the production of the gas necessary to heat
the furnace, outside the building ; sccondly, the proper furnace
witk the furnacc and cremation room, jnside the building ;
thirdly, the pipe or flue for carrying off the product of the ope-
ration. Imagine, then, & farge, handsome building, suitably
constructed for the purposo for which it is intended ; in the
middle of which is built a furnace, out of sight of those inside
the piace. The funcral procession enters the edifice, as it now
enters the churchyard, and the coftin is placed on a catafalque.
After the usual ceremonies, the remains are lowered (a8 shown
in the jllustration) into tho vault, the cover of which has
been previously raised, and is immediately closed upon the
reception of the cottin. The mauner of performing the opora-
tion of cremation by tho means of heated air is then as fol-
lows: The gas generator is so contrived that overy four or
six hours the fuel is replenighed (apparently on some solf-feed-
ing system). The gasis then carrried off, as fast as produced,

‘{ « Regenerator,” or furnaco proper, whero a regular current of

through a pipe furnished with 8 regulator valve, into the

heated air is kept up, by means of which the gas is converted
into flame. 'This flame fills the furaace, keeping the bricks at
a white heat and the recoptacle for the remains at & moderato
red heat, nnd finally escapes through a conductor leading to
the chimney. As soon as the furnace is in this condition the
oporation may be commenced. ‘Tho furnace cover is lifted, as
shown in the illustration, by a man whose business it is to
attend to the furnace, the coffin is lowered into its recoptacle,
the cover of which is fastened down, aud the remains are
exposed to a red heat for a longer or a shorter time, according
to the physical condition and constitution of the dJeceased.
When the body has been exposed to the heat for a suflicient
length of time the regulator valve is closed and the gas sbut
off. The heated air streams through the furnace and spoedily
operates a dissclution of the more combustible portions of the
now dried up body; while the bones arc destroyed by the
heat, the carbonic acid passing off through the chimney, and
the calcarccus matter rematning in the form of & fine powdor
which is subsequeatly collected for preservation as the friends
of the deceased may wish.

DE GROOF AND HIS FLYING MACHINE.

Another accident to gwell the long list that mars the history,
of aerial navigation occurred last month at the Cremorne
Gardens, near London. The victim was a M. De Groof, a na-
tive of Liege, who hag spent a large fortune in repeated at-
tempts to construct a flying apparatus on the model of & bird's
wings. The unfortunate gentleman having reduced himself
to penury by his efforts and experiments, sent lately to London
where he gave an exhibition of his plans and machinery,
with a view to obtaining pecuniary assistance in continuing
Lis experiments. His first attemapt being moderately successful,
a second exhibition was advertised when the ¢ Flying Man”
and his machine wore couveyed aloft by a balloon starting
from Cremorne Garden, where an enormous crowd assembled
to witness the affair.  When M. de Groof had boen raised,
with his ¢ wings,” to the height of 300 feet, he signalled to the |
aeronaut of the balloon, Mr. Simmons, to cut the rope which
held him up. He had gone up in high spirits, dancing to tho
music of the band in the Garden, aud being loudly cheered
by the spectators.  But this exultation was of very short dura-
tion. No sooner had the ropo been severed than M, De Groof,
whose machine did not seem to offer the slightest resistance
to the air, fell to the ground with a heavy crash. Ho was res-
cued from his apparatus with the utmost promptitude, and
conveyed to the nearest hospital, but, though still breathing,
he never recovered consciousness and expired shortly after-
wards. His wife had fainted on secing him fall, and there was
a terrible scene when she reached the hospital, only to learn
the fatal result. It wasat first supposed that the apparatus
was out of order, but this can hardly have been the case, as
De Groof had carefully examined very part of it before getting
out. Mr, Simmons states that 1 Groof bent forward when
the cord was cut, aud seemed to give it a push, as though to |
loosen his apparatus more promptly from his connection with
the balloon ; he thinks that in this De Groof may have lost
bis balaoce, and thus incapacitated himself from wavaging
hig apparatus. The latter is said to consist of a little platform
for standing on, to which is attached a pair of great wiags, in
green oiled silk, worked by tho arms, and intended to cnable
the “flyer” to make his way through the blue in emulation
of its natural denizens.
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On page 56 will be found an jllustration of the iron and of
the metal works of Cail and Company at Paris on the occasion
of 8 visit made to them lately by Marshal McMahon. The
works are well known throughout the world for their vastness
and for the enterprize of their conductors, A very interesting
fact in conuection with theso works,is, that during the late
siege the works were hept fully occupied cvem while they
were exposed to the fire of the Prussian batterics,

The works became, during the siego a vast arsenal turning
out immensc quantities of that war material by which the
siege was prolonged.

Our illustration on page 45, represents a trial of a new
life preserver on tho Seinc at Paris. This life.preserver is the
inveation of M. Gosselin and it secms to be in some respects
superior to any of the kind yet produced. It consists of &
garment of double flannel in which is an india rubber tube
which may be inflated at will by the wearer. This tube,
carrying a self-closing mouth-pieco at its upper end, ex-
tends from the top of the chest, round the body, down the
back to the loins. Here it divides into two tubes one of
which is wound round each leg to the knee. From the main
tube branches extend round the body, juat like the ribs. The
whole forms a garment easily put on and which may be worn
without the slightest inconvenicnce under the clothes. The
trial is said to have been a success, the life-preserver being
easily and quickly inflated and sustaining the body in a na-
tural position in the water.

Not many of our readers are probably aware that thercisa
considerable business donein the exportation of trout from
the Laurentian Lakes to New Yo:k and Saratoga. The
business is very profitable and is said to be incressing every
year. Ice is stored away in the winter, and in the summer
months men are occupied in catching the fish with hooks and
liue, in the legal manner, as some say, or asothers insinuate
with illcgal nets. The demaud is, however, as yet greater
than the supply and an attempt is being made in Colorado to
breed ke fish for the Eastern market. The system pursued,
which we illustrate on page 43, does not differ in any material
dctail from other gimilar establishments. The spawn is de-
posited in long troughs, slightly inclined, through which runs
a constant stream of pure spring water. When the youag fish
attain a certain growth they are placed in ponds arrapged ina
serics. In the first they remain three or four months, after
which they are transferred to a second, and so on from one to
another until they have attained their full growth. Trout-
raising might be pursued with p.ofit in the Eastern Town-
ships, the country is suitable, tho market close at hand and
tho price paid for the fish is 80 high as to leave a very large
margin in favour of the producer.

The number of pcople maimed annually by thrashing ma-
chines is s0 very great that it secems strange that makers
should go on producing and selling machines whick expose
theusers to such danger. At tho reccat show at Bedford,
Eng., ofthe Royal Agricultural Socicty several machines were
cxhibited with devices for doing away with this danger. OQur
illustration on page 61, which is from the Engineering, repre-
sentathe plan of Messts. Ransome, Sims, & Head, of Ipswich,
who gaarded their dram by a combination of rollers placed in
tho vertical mouth of ahood. The ono is a six-sided wooden

roller, and is run at rather high specch by a strap. Above it
and parallel runs a fixed shaft, on which aro loosely strung a
number of heavy wooden discs about 10 in. dianmeter, covered
with leather. A man could not get his hand drawn in between
the rollers, because when an obstacle interposes the disc rises,
and ceases to revolve. 'The protection is hero perfect.

The fountain which we illustrato on page 49, is tho centre
piece of what may be called a transfurmation scenc in Londen.
Leicester Square has for years past been a by-word for neglect.
In consequence of certain vested interests and individual
rights it was left to itself until its condition became simplya
disgrace to the metropolis of England, In tho midst of this
difficulty Mr. Grant, M.P., came forward, purchased the various
interests in the square, at the cost of £13,000, and made a gift
of it to the inhabitants of the mectropolis. The siuare has
been laid outand charmingly ornamented. The garden is en-
closed by bronzed and gilt railings upon a marble baseneat,
and tho grounds are tastefully and artistically displayed. In
the midst of the square is the Shakespeare Fountain,—a large
marble basin and fountain in the centre, the water proceeding
from the mouths of dolphing at the four corners, the whole
being surmounted by a statue of Shakespeare. The material
of this work is Sicilian marble. The statue, which has been
exccuted by Signor Fontans, is a slightly modifie 1 version of
the Westminster Abbey statue, which was designed by Kent,
the architect, in the veign of George II,, and carved by the
painstaking Peter Scheemakers, who sold his shirt to pay his
last expensessontheroad to Rome. The well-known statue
of the Abbey was chosen as the traditional Shakespeare of
England, which everybody would recognise at a glance without
any label,

THE WALKER ART GALLERY, LIVERPOOL.

Weo illustrate, in our present number, the new Art Gallery
for Liverpool, which is ahout to be erccted upon the giound
adjoning the Free Public Library, at a cost of 20,0001, the
gift of the present mayor of Liverpool, Mr. Alderman Walker.

The order of the building,~which will be in accordance with
plans prepared by Mr. Coruclius Sherlock, of James-street, anid
Mr. H. 1. Vale, of Central-chambers, South Castle-street,—is
Corinthian. In the centre of the front, facing William Brown-
street, there is a portico, consisting of four fluted columns
with carved capitals, approached Ly a flight of twelve steps.
Above the portico are a pediment and attic, crowned by a fi-
gure representing tho Arts,  On cither side of the portico isa
group of statuary, representing, we believe, Scicnce and Lite-
rature; and above uro panels carved in bas relief. To thenght
and left the fagade extends 70 ft., making, with the central
portion, a frontage of 180 ft. to William Browec-street. The
wings on tho right and left of the portico consist of four large
windows on the ground floor, with a continuous freze and
cornice above, the fricze over the windows being ornamented
with a fret corichment. Above theso openings are long
pancls, running almost the entire length of the wings, and con-
taining bas relicfs representing subjects having refercnce to
the purposes of tho building, The whole of this portion of the
fagade is surmounted by modiliion cornice and open balus-
trade, the total height being about 50 ft.  The extreme ends of
the front of the building are ficished with coupled pilasters,
having Corinthian capitals and bascs, standing upon a mould-
ed plinth, continued up to the portico upon each side,

The main doorway is recessed beneath the central portico,
and opens into a vestibulo lighted by vach side of the door-
way, the flooring formed of encaustic tiles. Reyond the ves-
tibule isa spacious hall with panelled cailling at the cnd of
which, facing the grand euntrance, is the staircase leading to
the picturc-gallerics. The whole of the grouand floor of the

building is appropriated to sculpturo and muscum purposcs,
lighted by windows at the sides, and cous:sts of two large

—
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galleries, 70 ft. long by 30 ft. wide, and two galleries, 46 ft.
long by 35ft. wide. Upon this floor retiring-rooms and othet
suitable apartments will be provided.

The picture-gallery proper occupies the upper portion of the
building, and is approached by the staircase, which leads to a
large hall lighted by windows in the roof. Qut of this hall
open two miniature.rooms and six galleries, of the same di-
mensions as tho sculpturc-galleries beneath, but more lofty,
and having thefr light entirely from above. The plans have
been prepared with a view to further oxtension; but, inasmuch
&g tho ecight rooms in the upper floor will have upwards of
1,000 lineal feet of hanging space for pictures, any cnlargement
will perhaps not be necessary for some time.

LOCOMOTIVE ENGINE BUILDING IN THE UNITED
STATES.

Tho following is taken from Paterson’s New York Press.

«We are very sorry to have to announce that the order for
fifty locomotives for the Grand Truuk Railway of Canada,
bids for which were advertised for a short time since, and of
which high hopes were entertained that the work might be
gecured for one of our Paterson shops, has gone to a New
England establishment, which was able to bid on a lower
basis of labour than our lacomotive builders ventured to hold.
Our Paterson builders mado strenuous efforts to secure this
order, not because they expected to make any money out of
it, but simply to open their shops, craploy their machinery,
and put their operatives at work. We know as a positive fact,
that the locomotive companies of Paterson—and of all other
places, too—expecting sharp competition, shaved their figures
down to the lowest that they darcd venture, and the close
agreement atnongst most of them shows how closely the thing
was figured down, Tho bids received wero as follows : —

Rogers Locomotive & Machine Co., of Paterson 10,250
Danforth Locomotive & Machine Co,, ¢ 10,050
Baldwin Locomotive Works, of Philadelphia... 10,575
Schenectady Locomotive Works, .oovevveene .. 10,500
Pittsburgh Locomotive Works .... .. 10,650
Kingston (Canada) Locomotive Works (gold). 10,000
Portland Locomotive Works...,... .... 10,000
Hinkley (Boston) Locomotive Works......... 10,510
Maunchester Locomotive Works. ..... .. e 9,250
Rhode Island Locomotive Works. ...... 8,800

#“The bid of the Rhode Island (Providenre) Works was
much the lowest, and, of course, the contract was awarded
them. This company have put their figures so low that all
their competitors agree that tl..y must lose money. They
underbid even the Manchester (N H.) Works, who had twenty
locomotives in process of construction which they had ex-
pected to sell to the road. We understand that the figuring
between these two shops was a regular ¢ cut-throat® game.
Not one of the other builders whose bids are given could see
any object whatever jn takng the order at less than 10,0u0
dollars an engine, and most of them came away from the
openiog of the bids, pleased that their offer was not uccepted,
as all of them had made their estimates to cover the bare
cost, without a dollar of interest on the investment. Added
to this is the fact that the conditions of the contract wero very
exacting, failvre to deliver to the iay, or any defect in con-
struction of materisl, entailing heavy damages.

« From the above statement, which our readers may depend
upon is true in every particular, our citizens and mechanics
may understand the difficulties which lie in the way of our
locomotive establishments-—~the great source of our prosperity,
and really the mainstay of our city—getting started again.
The main trouble is the labour question. Our mechanics,
hard as the lesson is to learn, must make up their minds to
face oune of two inevitable alternatives: wages will bave to be
lower, or there will bo no work It is literally the choice, so
far as locomotive building is concerned, of ¢ half a loaf or ro
bread,” employers and cmployed agreeing to share the' 3
between them. When our locomotive builders in good fan
mako an carnest and determined effort to get a contract,
figured for at the actual cost of doing the work, and are un-
derbid by other places, it is clear that the employers have
gone as far a8 they can be expocted to go. It is time for the
men to inquire what they can do to relieve this miserable
«dead-lock.”
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PRINCIPLES OF SHOP MANIPULATION FOR ENGI.
NEERING APPRENTICES.

(Continued.)
By. Joux Ricuaros, M.E,

THE OBJECTS OF MEQHANICAL INDUSTRY.

Mechanical engineeriug, liko every other pursuit, {8 direct.
ed to tho accumulation of wealth ; and, as the attainment of
any purpose is more surely achieved by keeping that purpose
continually in view there will be no barm, and perhaps no lit.
tle grin, derived by an apprentice counsidering at the begin-
ning the main object to which bis efforts will be directed after
learning his profession or trade,

So farasan abstract priaciple of motives, it is’of course use.
less to consider this subject in connection with engineering
operations or shop manipulation ; but the subject of commer.
cial gain has a practical application, to be followed throughout
the whole system of industrial pur uits, and 18 as proper to be
counsidered in connection with machine manufacturing as
mechenical principles or the functions and objects of ma-
chines.

“Cost ” is the olement tbat continually modifies or im-
proves manufacturing processes, determines the success of
every establishment, is continually present in making draw.
ings, patterns, forgings, and castings. Machines are construct.
¢d because of the difference betwceen what they cost and what
they sell for — between the manufacturing cost and their
market value when they are completed.

1t seems bard to duprive engineering pursuits of the ro.
mance that is often attached to the business, and bring it down
to a matter of commercial gain; but it is best to deal with
facts, especially wt en such facts have an immediate bearing
upon :ho object in view. Thero is no intention in there re-
marks of disparaging the works of many noble men, who have
given their mcans, their time, and sometimes their lives, to
the advancement of scientific truths, without hope or desire of
any other roward than the satisfaction of having performed a
duty. Tho following propositicas will place this subject of
aims and objects before the reader in the sense here in.
tended :—

1. The object of engineering pursuits is commercial gain——
the profits derived from the plauning and construction of ma-
chinery.

2 The gain so derived ig as the ditiorerce between the cost
of constructing machinery, and the market value of the ma-
chinery produced.

3. The difference betwecn what it costs to plan and construct
a machine and what it will sell for, is generally as the ongi-
neering knowledge and skill that is brought to bear in pro.
ducing the machine,

This last sentence brings tho matter into & tangible form,
and indicates what the subject of galn should have to do with
what an apprentice ... to learn of machine construction.

Success in an cugineering enterprise may be tomporarily
achieved by illegitimate means, such as misrepresentation as
to the capacity and quality of what is produced, the use of
cheap or improper material, or by copyring the plans of
others to avoid the expense of engincering service, or from
want of engineering ability ; but, in the end, the permanent
success of such o business must rest upon the knowledge and
skill that is connected with it.

By examining into the facts, the apprentice will find that all
truly successful cstablishments have been founded and built
upon the mechanical abilities of some person or persons, that
form the base upon which the business was reared, and that
this is the ecssential element that must in the end lead to per-
manent success.

The material and the labour which make up the first cost
of machines is, taking an average of various classes, ncarly
equally divided ; labour being in excess for the finer class of
machinery and the material in excess for the coarser kinds
of work.

The material is presumed to be purchased at tho rame rates
by those thatare well skilled as by those of inferior skill, so

. * This, aud the succesding artioles under tho same title, were pub-
lished simultanecusly in tha Journsl of the Franklin Institute, Phi- |
ladelphis, and in Engineering. :
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that the difference in first or manufacturing cost ig determ-
ined by skl exclusively. This skill consists in preparing
piaus, and in various processes for connecting and shaping the
material, which will bo noticed in their regular order, The
amount of Iabour, and consequently tho cost of machinery
produced, is 88 the number of these processes and tho time
consumed in each.

The business of the mechanical ¢ ngineer is to reduce the
nr—ber of these procegses or operations, aud to shorten the
Jume in which they may be performed.

A careful study of shop processes of operations, including
derigning, draughting, moulding, forging and fitting, is the se-
cret of success in engineering practice, or in tho management
of manufactures,

The advantages of an economical design, or the most care-
fully prepared drawings, arc casily neutralised and lost by care-
l+s8 or improper manipulation in the workshop ; an incompe-
tent manuger may waste more pounds in shop processes than
the comwercial department can save in buying and selling

This importance of shop processes in machine construction
is realised by proptiitors, but not generally understood in all
of its bearings ; yet tho apprentice may notice the continual
effort that is8 made to augment production in engineering
works, which is the same thing as shortening the processes.

By reasoning in this manner the apprentice will form true
standards by which to judge of plans and processes that he is
brought in contact with.

A machine may be mechanically perfect, arranged with
sywmetry, true proporiions, and correct movements ; but if
such a machine has not commercial value, and is not applica-
ble to & uscful purpose, it is a8 much a failure as though it
were mecbanically inoperative. In fact, this consideration of
cost and commercial value must be continually present, and a
mechanical education that has not furnigshed true conceptions
of the relations between ‘commercial cost and mechanical ex-
cellence, will fall short of achieving the objects for which such
ap education is undertaken.

ON THE NATURE OF MACHINERY.

Machines may be defined in general ns agents for transmit-
ting and applying power, or motion and force, with constitutes
power,

By machinery the natural forces are utilised, and directed to
the performances of operations where buman strength is in-
suftitient, or when natural force is cheaper, and when the rate
of movement exceeds what the hands can perform.

The term ¢agent ” applied to machines conveys & true idea
of their nature and functions. Machines do not create power
or consume power, but only transmit or apply it; and it is
only by conceiving of power a8 u constant element, indepen-
dent of all kinds of machiner- that the learner can have a
truo conception of the nature .. machines, When once there
isin the mind a fixed conception of power, dissociated from
every kind of mechanism, there is laid a solid foundation on
which a knowledgo of machines and mechanics may be built
up, but without tis couception correctly fixed 1n the mind, it
{s not only impossible to appreciate the true n ture of ma-
chines, but difficult to understand even the most simple prin-
ciples in machanism.

To belicve a fact i8 not to learn it, in the sense that this
term may be apniied to mechanical knowledge; to believe a
proposttion is nc. to have a convicticr of its truth, and what
is meant Ly learning mechanical truths is to have them so
firmly fixed in the mind that they will it voluntarily arise to
qualify everything met with that involves mechanical move-
meant.

An apprentice or student that in his younger days has had
the misfortune to confound power with machinery for trans.
mitting it, as taught in school-booke on mechanical philosophy,
will find thege impressions remain in bis mind for years, even
after he has become acquainted with the true principles of me-
chanism. For this reason the apprentice ig urged to start
rightly, first acquiring a clesr and fixed conception of power,
and next of the nature and classitication of machines, for
without the first he cannot have the second,

. Tam well aware of the difficulty that must be encountered
in attempting to learn the nature and classification of machines
without the aid that may be deri;ed from a knowledge of
their practical application ; but to learn such practical appli.
cation first is certainly to commence wrong, because of the

waste of timo and effort that is required by sucb a course ; and,
while it may be cifticult to form such clear conceptions of ma-
chines by studying their pature and general principles in ad-
vance of being acquainted with their application, it is by no
means fnpossible to do so.

Machinery is divided into four classes, each ronstituting a
division, that is clearly detined by the functions it performs, as
follows :

1. Motive wachinery for utilising natural forces.

2. Machinery for transmitting and distributing power.

3. Machwery for applying power.

4. Macbinery for trausportation.

Or, more briefly stated : Motive machinory, machinery of
transmission, machinery of application, and machinery of
transportation,

1 will now proceed to consider these divisions of machinery
with a view to mukivg the classification more clear, and shall
revert briefly to the principles of operation in each division ;
and as this digsertation will forra a kind of base upon which
the practical part of the treatise wil. in a measure rest, it is
trusted that tho reader will not only carefully consider each
proposition that is Jaid down, but will add others from his
own deductione as he goes along.

(To be continued.)

PROGRESS OF WORK ON THE MONTREAL NURTHERN
COLONIZATION RAILWAY.

We are bappy to know that work on the construction of
that portion of the Montreal Northern Colonization Railway
between Ste. Scholastique and Chatham (Dobbie's) is now
fairly under weigh, and progressing favorably Mr. Murray,
sub-contractor, at St. Scholastique, has got out a nice lot of
stone for the St. Scholastique bridge, suflicient for one abut.
ment ; also & considerable amount of culvert stone, for the
large double box culvert, about a mile from that place, Messrs,
Dwyer & Anderson, who have the sub-contract from Cote
St. Louis to Wilson's Road, have got on well with their earth
work, they having graded nearly a mile and a half of the
road bed. Theso contractors would have done much more
work, but were prevented by the owners of land refusing pos-
geasion of their laud ; but we believe matters of this kind arc
now all gettled in this section, or will te in a few days.
Messrs, Doyle & Co., sub-contractors, from Wilson's Road to
North River (through Lachute village) are also getting on
very weil. At Vide Sac they have nearly all the clearing and
grubbing done. A large culvert is completed at that place,
and nearly one mile of road bed graded. Between Vide Sac
Road and the North River (through th: Station ground,)
nearly one and a half miles (embracing two large cuttings,)
and one very heavy bank, is two-thirds graded.

At the North River Bridge, which will have two spans of
150 feet each, the foundation for the eastern abutment is ex-
cavated, and the lower course of masonry laid ; sufficient atone
is on the ground to build the abutment. The stone for this
work is of very superior quality, weighing 170 pounds to the
cubic foot—it is primary limestone, difficnlt to distinguish
from granite; we are perfectly satisfied this stone will make a
handsome structure, (ousiderable stone is bauled for the
West River Bridge, the foundation for which will be shortly
commenced. From the West River to Dobbie’s homestead
over two.thirds of the road bed is nearly complete ; this portion
hag two cuttings, oue of which is sgomewhat heavy, 7,000 cubic
yards of earth having to be removed. From West River to
Dobbie’s the Messrs. Gordon Bros., contractors for this divi-
sion, build the two bridges at Lachute. Mr. James Gordon,
senis r partner of the firm, i8 at present visiting his brother,
Mr. Clarke Gordon, in Lachute. The latter gentleman, who
has charge of the work here, geems to be on the qui vive all the
time, to push forward the work. Mr. Croasdale, the engineer
in charge of this division, don’t seem to have any slack time
on his hands.~d4rgenteuil Advertiser.

A cotton factory in Sherbrooke is talked of. Rhode Island
capitalists are making an examination of the manufacturing
facilities.
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SCIENTIFIC NEWS,

Musio sy Tstrorarn.—At tho last mecting of tho California
Academy of Sciences, tho president, Prof. George Davidson
said that Ifz. Mumford, of tho Telegragh Compsny, hsd
shown him an instrumoent for the transmission of musical
sounds along a telograph wire He himself heard distinct
musfcal sounds gont 800 miles. Ho had asked Mr. Mumford to
oxtend a wiro to tho Academv’s building, so as to show the
raembers this remarkable {nvention, but a detailed description
of‘ ths instrument could not be given until patents were ob-
tained.

Core voR Burns —Comtedela Tour du Pin publishes the fol-
lawing for the benofit of the world at large. He says that a pretty
strong eolution of ammounia in water is an excellent remedy for
burnein cases where the skin is not destroyed, and, as “much
trouble doth cnviron those who meddle with hot iron,” our
readers are peculiarly Interested in suck remedies. The count
say», that having by accident taken bold of a crucible which
was nearly red hot, no suffered great pain, plunged his hascd
fnto somoe ammoniacal watcr,and kept it fome hours afterwards
covered with & pieceof linen soaked in the samo; the pain was
sllaycddalmost immediately, and no blistors or suppuration
occurred.

Wripivg.—In welding 3ron, as is well-known, the pieces aro
heated to whitenesg. When iron is to be welded to iron this
plan answers well enough ; but if iron is to be welded to steel
the white heat often destroys the steel completely. Toremedy
this evil a patent has recently been taken out in America which
promises 1o remove all difficulties. By this process the suor-
face of the metal to be welded {e moistened with water, and on
the wet surface there issprinkled a compound consistingof 1
1b. pulverised calcined borax, 1 1b. tine iron filings, and 4 oz,
pulveriged prussiato ‘of potash intimately mixed. The two
surfaces are then wired orotberwise held together, and raised
to a red heat, or about 600 deg. to 700 deg. Fah. When sub-
scquently subjected to rolling or bammering tho joint is com-
pleted, whilst the steel is not sufficiently raised in temperature
to be at all injured by the operation.

A Nzw Cavcuratikg Maomyz.—A short time ago (says an
American contemporary) we saw in the Reliance Machine
‘Works, Philadelphis, a wonderful little mathemsatical machine,
which was being manufactured in that establishment. There
is notbing remarkable in theappearance of the machine, but
there is in the result it achieves. It wiil add, subtract, mul.
tiply, divide, and in fact, perform almost any arithmetical
operation with perfect accuracy and perfect ease of manage-
ment. It might be made of special service to politicians in
office, for it understands * addition, division, and silence.” As
an example of rapid computation, recently before the Feanklin
Institute, the inventor, Mr. F. S, Baldwin, set vp a multipli.
cand, consisting of eigixt places of figures and a multiplier, also
composed of eight places, and performed the multiplication in
a minute unda-half. ‘I'he operator has asimply to turn a crank.
For instance, suppose the unit figure in the multiplier to be
eight, the operator turns the crank eight times, then moves
the multiplying gear one place to the left. The partial pro-
duct is ehown complete at each turn, The machine also
proves its work by reversing the operation and turning the
crank backwards until the starting point is reached. If cor-
rect, the product will then show a row of noughts, The ma-
chine has been used by & prominent railroad company for sev.
eral weeks, and in a number of long computations has not
made a single mistake, but has detected several mistakes in
thoir prepared srithmetical tables, This interesting inven.
tion ;vill be exhibited at the Franklin Institute Fair, next
October.

M. Trrsoa bhas called attention to a curious phenomenon
cbeerved in hammeriog of the bar of platinised iridium re.
cently prepared for tke Internitional Metric Commission. At
each stroke of the bammer there were produced rectilinear
* .minous flashes (éclatrs), which crossed cach other in the
form of an X, exteuding from one side of the bar to the other,
and always in the rfame manner. No explanation is offered of
tho fact.

Tasx following process of determining tanuin in astringent
materials communicated to Les Mondes by M. Terrcil is
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founded on tho absorption of oxygen by tannin in the presenco .
of alkaling liquors {n a special apparatus. Tho latter consists
of a glass tube, 0-6 in. indiametor and 7-8 cubic inches in ca-
pacity, suitably graduated The upper portion is closed,and |
below is & glass cock, between which and the zoro of gradua.
tion is & space of 1-2 oublc inches, in which tho alkaline
liquor is introduced. Tho solution contains oue-thirg, by
welght, of caustic potash, and it {8 known that 15 grains of
tannin absordb 1-2 cublc {nches of oxygen. Tho astringent
material {5 ground as fincly as possible, and from 1-5 to 3
grains ave enveloped in unsized paper. The alkaline solution |
is introduced at the tube by plunging the latter into the
Jiquid and opening the cock below. The material is then .
dropped in and the apparatus careful 7 shaken, care being
taken to note the tomperature and pressure of the atmosphere
and algo not to warm thoe air within the tube by the hands. .
The liquid becomes immediately of a yollowish brown, and
the agitation is frequently renewed. 'Tho extremity of the
tube is plunged in water, and the cock oponed. An absorp-
tion follows, but the cock is immediately closed, as soon as
the coloured liquid appears to descend through t.ae lower
opening. After 24 hours, duriog which the above o} vration

is frequently repeated, the entire apparatus 18 plunged in

water to bring it to the surrounding temperature, and the cock

is opened under the surface to detect the final absorption. |

When thisiscomplete, the ceck is vlosel, and from the gradua-
tion of the tube ruay be read the quantity of oxygen absurb-
ed ; and knowing that 15 grains of tannin absorb 12 culic
inches of oxygen, it is then easy to determine tho richness, in
taunin, of the material analysed.

i '
Evxorro-Sinioox.—~This substance is not & manufactured ar-

ticle, but is pure silica, obtained from a mine in the State of
Nevada. It iscomposed of tho mivute shells of infusoria,

and is both inodorous and insipid. On chemical analysis the
percentage of its composition is found to be as follows: - |

Bilica, 83 5 parts , ulumina (with trace of oxide of iron), 27,
wuter, 13 6 ; loss, 3 parts, There is nothing of an 'njurious
pature in this silica,and it is of 0 fine & texture that,as taken
from the earth, it feels like velvet, For the purpose of polish-

ing gold, sflver, or plated wares, or any other metallic substan- !

ces of this nature, it has no equal, removing all taraish and
imparting to them & brilliant lustre. It does uot scratch the
finest surface, and is also more pormaunent in its character than
any other polishing powder,

A curious case of disintegration of a metel under the com.
bined influence of cold and continuous vibrations has lately
been deseribed by M. Oudemans, A maunufacturing house in
Rotterdam despatched, for Moscow, last winter a certain quan-
tity of tin, in the ordinary form of blocks. The metal, con-
veyed by railway in very cold weather, reached its destina-
tion in the form of & powder of large crystalline grains. It had
a grey colour, quite different from that gencrally presenttd by
tin, and which the auther compares to that of sulphunsed

b

molybdenum  Chemical analysis showed that the metal was
almost quite pure, containing at the most 0-3 per cent. of -

foreign substances (lead and iron),

Incounpsrisie Woop vor Sair asp Housz Busuping.—Several
attempts have been made at different titaes {o render tim-
ber uninflammable. A new and apparently sacce ssful method
has recently been tested at Plymouth, of whiclh p2:haps the
most convincing of the first series of experiments was that in
which a large heap of the prepared timber, about two feethigh
and seven or eight feet in circumference, placed on large iron
sheets, was eaturated with paraffin and set on fire; as soon as
the puraffin was consumed the fire spontanecusiy went out.
The timber was then exammed, and found to be scaicely in-
jured. The pieces of wood were of varions sizes, the majority
being about eighteen inches long by two and three inches
gqusre. Not only does the process render timber uninflam-

N

mable, but it has the not less importent property of making the .

softer kinds of timber (such as white and yellow pine) through-
out, both in appearance and hardness, like teak or oak, What
adds immensely to the value of the discovery is that the system
can he applied by a simple method to ships already built, o0

as to render those contaiuing incipient dry-rot almost as good

as new, and absolutefy arresting any further damage from these
destructive fungi, We understand that the inventorisa clergy-
man, the Rev. Dr. Joues, Principal of Harewood College,
Tavistock, and that the“process is very inexpensive,

]
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Les Mondes of 218t May gives an evgraviog of a curious clock,
The {nstrument has beon designed by E. Henrl Robert, and
consists slmply of a transparent glass disl, suspended by two
cords from points in its border It camn the two usual handg,
which, bowever, are quite free, and withe_* apparent mecha.
nism. If you move either ronnd a littlo, then let it go, it ro-
turns to its position after a few oscillations. The regular
movemeont of tho hands is cffected not by electricity (as somo
thought), but by displacemont of their centre of gravity (by
mechantsm within them), It is romarked that this simple dial
will give the hourin two apartments, only tho observer on ono
ride would have to accustom himself to {nterpret the backward
movement.

On the 16th and 17th May last P, Secchi took the opporta-
ity of cxamining with the spectroscope the light of Coggia's
comet. He found it to consist of bands, two, especially, wore
very bright in the greon and th  green-yellow. These corre.
spunded to the spectral bauds o1 carbonic oxide and carbonic
actd. Itis remarkable that all the comets observed hitherio
havegiven carbon bands P. Secchi also states that he has
lately met with confirmation of the opinion that the iine 1474
of the solar spectrum docs not oelong to iron. Observing &
magnificent eruption ono morning, he found this line reversed
throughout its length, while the two lines of iron near it were
reversed only along & very small space hardly perceptible to
the eye. If the three lines all belonged to iron, they sbould
all »~ - zersed throoghout the same extent.

A curious capillary experiment was devised by M. Lipp-
mann some months since, which the author has recontly util-
ised in a very ingenious way. The onginal experiment is
thus described in the Journal of the Franklin Institute. Placo
in a saucer or in a large watch-glass a globule of mercury an
inchor two in diameter, and pour upon it a little water aci-
dulated with sulphuric acid and slightly coloured with po-
tagsium bichromate. If now the mercury be touched laterally
with tho point of & needlo, the globule will be observed to
contract and withdraw itself from the needle, then to extend
again to its primitive position. This brings itagain intocon-
tact w.th tho needle, the contrection is renowed, and so on
indefinitely. When the globule is quite large it executes
contorted and grotesque movements which are surprising to
those who are not in the secret. The explanation of thi,
phenomenon is found in the fact that under the joint influence
of the iron end the bichromate, the mercury 15 succeasively
oxidised and deoxidised, thereby producing aun slterition in
its capillary condition and causing the swelling and flattening,
This oxidation and deoxidation may also be effectec by an
electric current. The globule isseen to swell up or to flatten,
according as itis connected with the negative and deoxidis-
ing or with the pceitive and oxidising electrode. It is thisos-
cillating motion of the globule of mercury tha. M, Lippmann
bas utilised in his motor. It is constructed a3 follows. In a
trough of glass two small cups sre placed, full of mercury ,
in each of theso movesa piston formed of a tundle of glass
tubes. The trough is filled with acidulateu weacer, and the two
masges of mercury are in communicatiop with the electrodes
of a battery in such a8 way that when ‘he one contracts the
other flattens, Consequently, when one of the pistons rises
the other fulls ; and by simply transforn:.ng this reciprocating
motion of the pistons into a rotary ons, avL electro-capillary
engine of some hundredths of a kilogranmetre of power is
readily obtained, In the machire actually constructed by M.
Lippmann the fiy-wheel made a hundred revulutions per
minute. The extremely feeble current necded to set this
engine in action suggests its use as an indicator of curreats
too feeble to be detecled by the ordinary instruments. Used
in this way it would constitute an extremely sensitive electro-
meter. Indeed ft might come in use for the reception of
cable dispatches, which, as is well known, are sen. by means
of.very feeble currents. Certain muvements of the machine
might correspond to certain predetermined characters or sen-
tences, and in this way the dispatch might be easily decipber-
ed.. Though scarcely mors than curious at present, these ex-
peximents of M. Lippmann aie exceedingly interesting, and
will undoubtedly in the future receive important applications.

The mineral products of Nova 8cotia for the past year were
1,061,476 tons of coal ; 11,852 ounces of gold ; 3,600 tons iron,
and 120,000 tons freeatone, .

FINISHL i #.»0D WITH CHARCOAL.

The United States Cabtnet Maker gives tho following brief
account of tho mathod adopted by French cabinet-makers of
producing a dead black on furniture and other work :—All
the world now knows of those articles of furniture of a beau-
tiful dead black colour, with sharp clear-cut cdges, and a
smocth surface, tho wood of which seums to have tho deasity
of cbony. Viewing thum side by side with furniture rondered
black by psint and varaish, the difforence ia so sensiblo that
tho cone! ..able margin of price separating tho two kiuds
<xplains itself without need of any commentary, The opora-
tions are much longer and much moro minute in this mode of
charcoal polishing, which respects ov ry detail of the carving,
while patut and varnish would clog ., the holes and widen
the ridges. In the first process only carcfully selected woods of
aclose and compact grain are employed , these are covered with
a coat of camphor dissolved in water, and almost immediately
aftorwards with another coat composed chiefly of sulphate of
iron and nut-gall. The two compositions in blending pene-
trato the wood and givoe it an indelible tinge, and at tho samo
timo render it impervious to the attacks of insects.

When these two coats are sufficiently dry, they rub the sur-
face of the wood at first with & very hard brusa of Couch-grass
or Dog's-tooth grass, ( Triticum repens) and then with charconf
of & quality as light and Siable as possible, becavse if a single
hard grain remained in the charcoal this alone would scratch
the surface, which they wish, on tho contrary, to render per-
fectly smooth. Tho fiat parts are rubbed with natural stick
charcoal, the indented portions uud crevices with chatcoal
powder. At once, almost simultan:ously, and alternat.ly
with the charcual, the workman also rubs his piece of furm-
ture with flannel soaked in linsced vil and the essence of ar-
pentine. Theso pouncings, repeated several times, causo the
charcea! powder and thoe oil to penetrate into the wood, giving
the article of furniwure a beanttful culour and perfect polish,
which has none of the flaws ot urdinary varmsh. Blackwood,
polished with charcoal is coming day by day to bo in greater
demand ; it is most serviceable ; it does not tar.ish like gild-
ing, nor grow yellow like white wuod, and in furnishinga
drawing-room it agrees very happily with gilt, bronzes, and
rich stuffs, In the dining-room, too, it is thoroughly in tts
place to show oif the plate to the greatest advantage, and in
tho Library it supplies a capital frame-work for handsomely
bound books.

ELECTRIC PJENOMENA OF THE 1.EAVES OF THE
FLY CATCHEP

The dionea muscipula or fly catcher is one of the most
curious examples kuowa of a vegetable gifted with motion.
The leaves of this plant, which are shown in the annexed on-
graviog, for which we aro indebted to La Nature, are termipat~
ed by a limb which carries two concave plates or valves unmtes
by a kind of hinge. If an imprudent fly venture to rest upon
the inner surface of this trap, the plates, the minute bristles
upou which become irritated by the presencs of a foreign body,
suddenly snap together like the covers of a book quickly
clreed, If the insect struggles, the portions adhsre 1aore
clozely, holding kim prisoner until he dies or until, ...ad out,
he remains motionless. Then the plates slowly open, ready
to close again, however, on the least movement of tho f;. 1f
this does not take place, the trap allows its wictim to fall out
and remains set for new prey.

Professor Bardon Sanderson, of the Royal Soclety, has re-
cently made some interesting investigations into the electric
condition of this singular plant, proving that its mosements
are due almost entirely to electrical circumstances, By con-
nceting sometimes the limb and scmetimes the petiole ot a
living teaf with the circuit of a galvanometer, two permancut
carrents have been discovered, acting in contrary directions,
one passing through the limb from base to apex, aad the other
directed from the base of the limb to the base of the petiole.
The experirents of Professor Sanderson throw considerabio
light on plienomena heretofore very_obscure, The peculiar
inovements of vegetables, it may be considered as established,
result from changes in tension produced in the tissues,
either spontaneously or accidentally. The tensions are duo
to the unequal turgescence of the cellules, the surfaces of
which either absorb the water which surrounds them or else
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abandon it, by virtuo of a special property of their substanco
under the influence of physical forces, such as light, heat,
and without doubt electricity. The most recent researches,
for example, show that the drooping and the erection of the
leaves of the sensitive plant result from a displacement of the
whater which swolls alternately the superior and inferior vessels
of the base of the petioles.—Seientific Amertcan.

APPARATCS FOR THRANSPLANTINUG TREES.

The transplanting of trees which have attained to certain
amount of growth is an expensive and dificult matter, but
sometimes it is necessary to Lo donc in the case of pubhic
parks and other grounds. In the case of the Bois de Bonlogne
the great pleasure ground of Paris, which, during the late war,
suffered almost total demolition at the ends of the contending
forces, it has been neccssary to transplant a large number of
trees to replace those cut down. This work being found very
costly, as well as difticult to perform with existing means, a
Iess c¢xpepsive method has been devised for its accomplish-
ment, which counsists in the use of wagons especially built for
trangporting the trees bodily from place to place.

Our illustrat ons show two forms of the apparatus, Figs, 1
and 2 giving different views of the small one horse vehicle, and
Fig 3 of the largest machine, required the power of several
horses. The former is constructed of wood and the latter of
iron The mode of operation consists in first digging an an-
nular trench around the tree, so asto leave sufficient carth
abont the roots of thé latter.  As the excavation progresses
downward the exterior of the clod is enveloped in “ranches
or with barrel staves encircled by iron hioops held by binding
screws, The tree is sustained by guys from Talling. When
a sufficient depth is reached, the carth under the tree is cut
away and planhs suoved beneath.

Timbers are next lawd on the surface to serve as ways for the
vehicle, which is run thereon. The rear crosspicce of its frame
is dctachable, so that the machine can be placed divectly over
the hole and suriounding the trunk. Chaimns are then carried
down from the two windlasses and led under the planks be-
neath theroots. The windlasses being turned, the tree, roots,
aud clod are lifted bodily up between the wheels, and there
remain suspended while the wagon is diagged off to the point
at which the tree is to be placed. 'There, a hole bemng dug,
and its intirior well watered, the treeis lowered in and the)
earth pached around, thus completing the operation. The |
smaller vehicle 18 u ed for moderate sized trees; but with the |
larger one and its more powerful mactinery, trees of couside-
rable mygnitude, it is stated, may be readily transported.

DOMINION.

Galt 18 to have a new sewing machine manufaclory., Hamil-
ton, another.

A second attempt is being mado to raise the Paris sulphur
spring to a height of six feet.

Sherbrooke has formed a Joint Stock Paper Manufacturing
Company with & capital of $100,000.

The remaining Grand Trunk broad gauge track on the sec-
tivns cast of Montreal will be changed to the uniform standard
on Saturday, the 26th of September next,

Two cargoes of tails have arrived for the Yarmouth Railway,
and & locomotive for the line has beun contracted for in Port-
land, Maine, and will be ready in about a month. 'f'wenty
freight cars are being manufactured for the hine in Yarmouth.

The Perth Ezpositor says-—A project is now being set on
foot to build & line of railway from Kemptville on the St.
Lawrence and Ottawa Road to connect with the Kingston and
Pemabroke Ruilway It is intended that this road shall run
through Merrickville, dmith's Falls, and Perth,

Specimen jead peucils are to b seen in Ottawa, made from
plumbago of the Buckingham Mincs, They are of superior
quahty , something like No. 2 Faber. Mr. Walker has gone to
Eagland for the purpcse of forming u joint stock company tc
manufacture the pluwmbago at Buckingham, instead of shipping

1itin a crude state,

T

A telegram from Hawmilton to the London Free Press says :
—4H. A. Wilkens, of London, informs me that during a tou?
in the Niagara Peninsula, ho discovered a quarry of freestone,
covering sume four hnndred acres, which ho immediately
bonded. The stone, he asserts, is equal in cvery respect to
the Berea stone, and Mr, Wilkens proposes showing Canadians
that the quarry can bs worked to pay.”

The St John ZTelegraph says « public work of immense
value to the commerce of the Bay is about to be undertaken
by the Qovernment. Tenders are asked fora brenk water
fromn Negrotown Point to within about a thousand fuet of
Partridge Inland, thus leaving that important channel clear.
‘I'he effect of this work, which may cost a quarter of & million
of Jollars, will be to crcate a vast harbour of refuge for all the
shipping of the bay,a bharbour of vast exteat and us calm as
a mill-pond even in great storms.

A Pittsburgh manufacturer has recently been invited to es-
timate for the requisitc *plant” for three rolling mills in
different parts of the Dominion. Apropos a paper of that city
queries whether the proposed Reciprocity Treaty has anything
to do with this awakened activity., For our part we don't
know, but we are glad to hear of the rolling mills any way,
and hope that at an carly day, either with or without recipro-
city, local or outside capitalists will avail themselves of the
special advantages of this locality to set going a rolling mill
here.—S!. Catharines News.

Narrow Gatves Locoxorives. — Owing to the intended
change of gauge on the (. T.R East, on the 26th of Sep-
tember next, several of the new locomotives have already ar-
rived. Some of them have been manufactured in Hamilton,
Oat., and ten of an improved pattern have tcen ordered from
the Providence, R. 1., Locomutive Works. They have three
sets of driving whecels, suited to the narrow gauge, and well
adapte t for the ascending of grades. Some of them hase ar-
rived aad are intended to run the heavy grades between
Richmond and Island Poud immediawely after the change of
gauge. The Quebee train will be the last to run on the wide
gauge track on the evening of the 24th September.

New-Broxgwics Saieping.—Almost all the large ships built
at St. John's, New Brunswick, 7o at once to England, and very
few of them ever return to St. John's.  lhey are chartered for
the East Indies and elsewhere, and run for ycars without re-
turning home. The fitst cargo out is lumber, and to give an
idea ot where both ships and lumber go, we may quote the
lumber exports for the Jast year, Of the timber-laden ships
that sailed from St. John's, 140 vessels, carrying 125,940 tons,
went to Liverpool ; 27 ships of 20,538 tons, to London; 65
ships, of 39,251 tons, to the Bristol Channel; 111 ships, of
47,600 tons, to the Clyde, 27 ships, of 14,410 tons, to other
British ports; 3 ships, of 1,257 torg, to France; 177 ships, of
39,912 tons, to the West Indies; 334 ships, of 33,888 toas, to
the Unpited States, and 23 small ships to South Am rican and
other ports, ‘t'he grand total is 934 ships of 347,181 tons.

Tue Larcest Suir Yer —Mr. Tiiwmas Forhan, of this city
has contracted to make the sails for the large full-ngged ehip
building at Maitland for Mr. William Lawrence. This ship,
which will register about 2,400 tong, will be, when completed,
necarly 600 tons larger than any other ever built in the Do-
minion. The following arc some of her dimenrions :—Length
ot keel 244 feet, depth of hiold 3u feet, length over all on deck
280 feet, length of masts from keelson to truck—foro 185 feet,
main 193 fect, mizzen 160 feet ; the lower yards are each 9uv
feet long, and the skysmi yards 36 feet, the nbboom from the
kunightheads to the extreme is 63 feet Jong. She will carrs
three skysails—an unusual thing 10 ships bult in this country
—and o spanker-boom $v fect in length. At the bilge she uas
a thickacess of 2 feet § inches solid wood, including her nbs
and inner and outer pleuking. She is diagonally celed
throughout, is finished in the most completo manper, and witl
spread when upder full sail about 7,000 yards of canvas. She
is expected to carry unearly 3,000 tons of freight. The ship
will bo rcady for launching in September next.—Zalyfaz
Recorder.
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RAILWAY MATTERS.

AND MECHANICS' MAGAZINE.

Tux New Brunswick Railway is to extend from St. Mary's
opposite Fredericton, N B, to Edmunston, or Little Falls, on

ExeerigNts are being made by an English railroad com- ! the upper St John River, n distance of 161 miles, with a

pany to ascertain whether steel tubes can profitably replace
thoso of copper and brass in locomotives,

A compawy hag been formed in Eugland with a capital of
£100,000 in £20 shares, to construct a line of road, tramway
or rallroad, between Shanghai, Woosing, aud Paoushur, in
China, aud to work the same.

Tug Iron Trade Review says that a German engineer, Mr.
Hensel, has obtained a concession from the Egyptian Govern-
ment to construct & railway in Nubia. ¢ will e on his way
to Egypt in a ° ® days te make his preparations. Both
English and German financiers are interested 1a the underta-
king, Itis said that Mr. Hensel has discovered extensive
coalfields on the projected line.

Ty Cuaxnyst TuyyNsl Scaeue.—A commission, appointed by
tue French Minister of Public Works, having reported favou-
rably upon the great scheme for connecting England and
Frince by a submarine tunnel, French coal-owners in the
noiih of France are beginning to discuss the probable cffect
of the work upon their trade, and are afraid that the tunnel
would greatly lncrease the deliverics of English coal upon the
northern French markets.

A stassT car is propelled in San Francisco on the system
formerly in use on the London and Blackwall Railway. An
endless cable is placed beneath the track and kept in motion
by a powerful engine at one cnd of the journey. The cars are
provided with clamps, by means of which they can take hold
of the cable and relesse themselves instantly , the cars run at
a much higher rate than the horse cars, but we should imagine
the start was rather jerky.

s

Tiig 87. Gornanp Toyner —The works of the St. Gothard
Tununel areadvancing regularly at the Goeschenen end at the
rate of 10 ft. per day, but considerable obstacles have been
encountered at the Airolo end. Landslips have damaged
the water conduits and approaches, and in the tunnel it-
self exceptionally hard rock makes a rapid advance im-
possible.

A xgw pncumadtic gas lighting apparatus, now being intro-
duced by Mr. Asahel Wheeler, of Boston, Mass , was recently
tested at Providence, R. 1, says the Scientific Americin, with
satisfactory results A current of compressed air is trans-
mitted from a central engine to diaphragms at the burners.
the moving of which turns on the gas, which isthen lit by an
electric spark, Forty lights were kindled and extinguished
simultancousty. It isstated that by this device all the street
lamps in a city may be lit by the movement of a single
lever, at any certain point.

Iz a partition of porous earth scparates two gases of differ-
entdensitier, an unequal diffusion takes place acruss the div-
idiug body ; the current of denser gas is more abundant than
the other. M. Dufour has recently investigated the question
as to what takes place when two masses of air of the same
temperature, but containing unequal quantities of water, are
substitnted for the gas. He finds that there i+ still unejual
diffusiop, and that themost abundant current passes frows the
dry over to the moist atmosphere.  This diffusion depends on
the tensions of the aqueous vapour on the two sides of ihe
porous partition.

A corresPoxpENT Writes to the American Railroad Gazette
with reference to the narrowest gauge in Americas. He says,
“ It is stated the narrowest line is the railroad at Mount
Union, which has a width between the rails of 273 in ; but
there 1s one narrower still, viz, the Peakskill Valle, Ruilroad,
which is of 24 in gauge, fivo and a-half milesin operation,
and which is srid to give great satisfaction. The locomotive
employed on this line weighs 8000 1b. "There appears to be al-
most as much variation ia gavge in narrow as in tho broad
haes.  For instance, we have in the United States, apatt from
the standard parrow gauge, of which ths Denver and Rio
Graode Railroad isa type ; the Peabskill Valley of 2 ft. gauge,
the Mount Union of 2 ft. 3} in. gauge, the Pittsburgh aud
Castle Skannon of 2 ft. 4 in. gauge, the Brownsville and Rio
Grande and others of 3{t. 6 in. gouge.”

branch of pine miles long to Woodstock. The road was opencd
for traffic to Northampton. opposite Woodstock, and 61 miles
from St. Mary's, on the 20th of January. A bridge over the
St John to carry the voad into Wacodstock will be commenced
this year and may be £iaished within twelve months. The iron
for 17 miles additional is Jelivered, and the grading for that
distance is nearly completed. It is intended to have the road
to Tobique, 98 mules, making with the Woodst ick branch 107
miles, completed by November 1, and the whole road will be
fiuished 1n 1875. An extension of some 65 miles from Ed-
munston to Riviere du Loup on the 5t. [awrence ig to be
undertaken in a short tune. At Nasbwaak, the deep water
terminus opposite Fredericton, large shops have been built
and fitted with machinery, and the company has full ficilitics
for turning out all the rolling stock needed except locomotives
A rotary saw and kilns for drying lumber are connect'd with
the shops, and lumber is brought down in the log an1 worked
up in the shops. A large wharf, 250ft deep and 500ft face,
has been built on the river, and the company has every facility
for shipping lumber and other freight. The gaugo of the road
is 3ft. 6in. The locomotives are of {ne Fairly pattern, and are
built by the Mason Machine Works, at Taunton, Mass. The
snow-ploughs are 9ft. 3in. wide, and have spring trucks with
30in. wheels

1

By a letter from Zarich, says the Railway News, we regret to
find that the accounts of the progress making in the St.
Gothard tunnel are not go favourable as they might be. On
the Airolo side the works ar¢ much impeded by a thick bed of
quartzite, which resists the boring machinery so effectually that
they cannot pierce more than hulf a metre per day, instead of
the calculated two metres, and it is quite uncertain how long
this obstacle will last before the normal rock be again reachbed,
At tho same time the sanitary condition of the men is much
to be deplored ; they have not only to work in the dark, but to
stand up to their knee- in the unpleasantly cold water, with
the drops moreover trickling down on thair heads from above,
This has caused much grumbling among the workmen, some
of whom have died, others are in the hospitsl, and a good
maoy refuse to fulfil their engagement, and have returoed to
their homes, broken down iu body and spirits. A the Gos.
chepen end of the tuannel the work is going on better, as in
May 82 metres were perforated, whilst at Ajrolo the prugress
of the month was only 36 metres. At the: end of May the
total piercing at both ends was 865 metres.

Axevident improvement in the direction and appoiciments
of the principal American railways is in progress, an example
of which isseen in that portion of the Pennsylvanian Railway
between New York and Pittshurgh., The road s provided with
60 1b. steel rails, oak ties, broken stooe ballast, and the best
splice joints. The bridge work is of the most substantial
character, the superstructure is smooth and solid, the cars and
locomotives superior in construction, all the Iatest appliances
for safety being likewise supplied, such as Westinghouse air
urakes, safety platforms, swiiches, block telegraph signalg, &c.
The run of 444 miles from Pittsburgh to New York s made 1n
11 hours, with only three stops, beiug an average rate of forty
miles an hour. a8 fullows :— Pitisburgh to Altoons, 117 males,
stop 5 minutes; to Harrisburgh, 132 miles, stop 20 micutes ; to
Philadelphia, 105 miles, stop five minutes; thence to New
York, 90 miles. The locomotives dip up water from side tronghs
at certain station without stoppage. The trains are comprised
of magnificent Pullman parlour cars. It would be difficult
to name any stretch of railwayin the worla, of equal length,
where passengers can be more cxpeditiously and luxuriously
carried. The railroad mileage of the Upited States now ex-
ceeds the co nbined milcage of all Europe, although the po-
pulation of Europe 282,000,000, is seven times greater than
tnat of this country, Every year adds to the improvement as
well as the length of Amencan roads. How to make our riil-
ways better and safer is the constant study of the legion of
cugioecrs, inventors, and managers who are conuccted with
them. The practical results of their labours will be naturally
manifested in gradual chaoges for the better in all branches
of railway service.
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DENNIS’ PATENT STQP VALVE.

On page 60 we illustrate & stop valve, the invention of | the form shown in the section.
Mesars. Dennis, of Chelmsford, which almost explains itself, | between the two discs.

as follows: A small pin &k extends between the two discs el,
Bearing agaiust the undersude of this pin is shown one ond «of
a lever 5, the other end of which engages under & picce A, of
Another pin fis also placed
To it ig attached a long wedge bar

In the valve-tox are fitted two short racks at opposite sides of | /1, parallel as far as the small projection, shown inside the
| top of the sliding block. A strong abutment dj, bridges the

the box, as well as at apposite ends. The valve consist<of a
central portion with an internal screw at each end, and of two
discs toothed atthe edges to take into the teeth of the racks to
which we have just referred, and of a screwed boss which en-
ters the central portion of the valve. By raising and lowering
the central portioun it is obvious that the discs will be caused to
rotate, as they approach the bottom they are by this rotation
screwed further apart and made to £t tight against the in-
turral faces of the valve-box, *o as to be quite tight. The
ghghtest upward motiou starts the valves from their seats,
and allows the utmost freedom of motion. This appears to be
a very ingenious valve, hkely to prove exceptionally useful
under many cornditions in hydraulic work.

A WATER BELT FOR TRANSMITTING MOTION.

A curious mode of transmitting motion by means of a
water belt is represented in the engraving on page 60, which
we extract from the Kevue Industriefle. The device is that
of an English inventor, Mr J. Robertson, and is said to, work
with peifect freedom from noise and vibrations, The piston
of the ergine is connected with the driving sbaft A, on one
extremity of which is attached a laige hollow pulley B.  ‘The
outer face of the latter is cut away from the center so as to
leave only a flauge of the width showa at 5. Through the
opening passes tho shaft of a fan blower D, on which, and
inside the hollow pulley, i8 a pallet wheel C. The pallets
on the latter do not touch the insi te of the hollow pulley.

In operation the water a, of which a small quantity is
placed in the pulley B, is caused, by centrifugal force, to
spread itself against the inner periphery, and to be carried
around with the wheel. Into this water, as shown in the
8 ct onal vicw on the left, the pallets on wheel C, dip, and
are thereby acted upon by the force of the same, causing the
wheel C, to1otate. The hollow pulley is of sheetiron, and is
revolved at the rate ol 500 turns per minute. No water
whatever, it is stated, ig cjected from the apparatus, and it is
only necessary to supply the small amount lost by evapor-
ation to keep the device in workiog order.

HALL'S VICE.

‘We publish on the previous page, a perspective view and a
section, showing the arrangement of an ingeniously devised
vice, designed by Mr. Hall, of New York. With the help of
the gection the construction of the tool will be clearly un-
derstood. The fixed jaw is shown at ¢,and is cast in ono piece
with the rectangulor hollow block, through which the movable
jaw and its parts glide, and terminates in a disc, with a
dovetailed circular recess, as shown at ¢l and ¢2. The bed-
plate of the vice is circular,and dovetailed, to &t the similarly-
formed recess in the stock of the fixed jaw. This bedplate is
made in two pieces, as shown at ¢ a, and a sufficient space be-
tween i left in the centre to get them in place cagily ; they
are then tightened up by a slightly tapered steel key, but this
is not driven so tightly us to prevent the free movement of
the stock ¢l ¢2 round 1ts dovetail.

The forward cnd of the movable jaw d is provided with a
circular block el.  This block consists of two discs, conuected
vy a saddle picce ¢3. This is all cast in one picce, and is of
such a width ag to fit between the parallel sides of the
U-shaped shiding piece which forms the continuation of the
movable jaw 4, and tho form of which 18 clearly shown in
the persprctive sketch. This block is fastoned in its place
by two straps €2, each of them the width of the disc el. 'lhe
straps arc fastened by a screw to tho under-side of the sliding
block, and at the top they are hooked over a small pin, as
shown. A lever is attached to the saddle piece e3. By de-
pressing this handle, as in the perspective view, two effects
are produced, Furst, the vice—which, when tue¢ lever is
horizontal, i3 free to turn—is locked, and, second, the object
put in the vice is firmly gripped. These results are obtained

v —
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spuce between the sider  f tho sliding block, OQutside this is
al ght spiral s ring Ay, acting always against a tall piece
formed ov A, and of sufficicnt strength to retain 4 in the po-
sition shown, providing thero is no opposing cffort. Resting
on the bedplate a is a yack bar 4, with teeth corresponding to
those of 4. On depressing the lever ¢ the pin f is drawn back,
and pulls the ¢ larged end of the bar f) along with it. At
the same time, as the pin k rises it ceases te hold the lever
J, which then no lonxer prevents the teeth in the piece 4
from locking in the rack teeth. As the barfis drawn back
the enlarged cnd bas to pass between the smatl projection in-
side the top of the sliding block and the toggle lever gg 1, the
cffect being to depress the latter, and to set up a powerful
locking action on the jaws of the vice. At the same time 4
is presced down, and, entering the teeth of 4, seizes the stock
c2upon the bedplate, and checks all further movement in this
direction. The vice is so arranged that no dirt can enter it,
ag the tail picce of 4 and the lever ) are wide enough to i}
the spacc between the cheeks of the sliding block, and the
opening under the disc ¢l may also be closed.

A NEW JOINT.

A method for making jeints to unite thesides of boxes aund
other matters has bren recently patented by Mr. W. M., Beau.
fort in England, France, Belgium, and the United States
through the agency of Messts. L. de Fontainemorenu & Co.
The yoint is made with great speed and with little labour.

The two pieces of wood to be fastened together are first
mitred in the usual manner, and a hole iz then drilied (pre-
ferably by a drilling machine) vertically in each piece, frum
the bottomn upwards, at a short distance from the mitred edge
as seen in Fig. 1. A chaonel or groove is then cut by a
circular eaw or otherwise, from the mitred edge to the drilled
hole, ‘This channel is of a less width than the diameter of the
hole, and may be cut either parallel to the sides of the piece
of woud, as in Fig, 2, or at right angles to the mitre, as in
Fig. 3, so that when the two pieces are but together a con-
tinuous channel shall be formed between the two holer, as
seen in Figs 4 and 5. The two picces are then held tightly
together, and a key is formed by running metal, such as lead
or  fusible metal,” in the molten state into th: channel j by
this means, the key, which is to bind the two pieces together,
is cast in the place which it is to occupy  The key may also
be made separately, of solid metal, as seen in Figs. 6 and 7,
aund driven home into the prepared channel. The invention is
hikely to be useful.

IIOWARD'S SAFETY BOILER.

Among the novelties exhibited at the meeting of the Royal
Agricultural Society at Bedford, was a new type of safety
boiler by Messes. J. and H. Howard. We publish, on the pre-
sentand opposite pages, engravings of this boiler which will
enable us to explain its peculiarities fully. As will be seen
from the views we give, the boiler is, like the former Howard
boiler, composed of wroughtaren tubes 9 in. in diawmeter ex.
ternally, these tubes beipg connected together 1n groups and
being placed at a slight angle to the hurizontal, the severat
tubes of each group lying one over the other. It will be re-
membered that in the horizontal tube boiler, until lately made
by Messrs. Howard, the tubes of cach group were counccted
at but onc cnd only. In the new type, however, connexions
are provided at both ends, s decidedly better arrapgement.
The manner 1n which the connexions aro made we will now
proceed to describe.

Referring to the engravings, and particularly to the detail
views on page 64, it will be scon that each tube bas
fixed to it at cach end a cast~iron cap or chamber. The man-
ner in which thewe caps are fixed to the tubesis somowbat

peculiar,

——

Around cach wrought-iron tabe, st each end, is |
==
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placed ~ thin wrought-iron hoop, and holes are punched
through this boop and the body of the tube. T'he tube end,
propesly cleaned, is then placed in & mould, and the cast-iron |
cap i8 cast upon it, the metal running through the punched |
holes, a8 shown in I'ig. 1, on the present page. To perfect
the joint the wrought-iron hoop, which, as shown, projects
slightly beyond the casting, is caulked all round the tube. |

i Messrs. Howard assure us that the joints thus made stand |
well and give no trouble. The mode of attachment is cer-
tainly o simple one, and the introduction of the wrought-iran
caulking strip is ingenious.

To connect the superimposed pipes forming each section,
the end caps or chambers are provided with nozzles turned
slightly conical externally, these nozzles entering wrought-
jron junction rings borel out conically to receive them. The

. arrangement is showa clearly ik the upper part of Fig. 1, the
1i detail =iews, from which it will be scen that the nipples on
the cast-iron caps take their bearing entirely against the co-
pical surfaces of the jundtion rings, and do not butt against
each other. Messrs. Howard have tested the joint for a con-
' sid: rable period at their own works with satisfactory results,

"The series of caps are drawn tightly together by a pair of |

1 internal bolts at the end of cach section, these bolts, which
aro of rectangular section lying close to the sides of the caps,
and being furnished at their lower ends with T heads, which
tahe bold of the lugs cast inside -the lowest caps, as shown

| in Figs.1 and 4 of the detail views. These tie bolts are
tightered up at the top as shown, The caps are provided
with doocs opposite the enids of the tubes, so that good facil-
’ itics are afforded for inspecting the latter. Ou the outside of
the caps are cast square flanges and ribs for holding fire-bricks
or tiles for filling up the spaces at the ends between the sce-

| tiops. The artangement of the setting of the boiler will be
! readily understood from the general views, from which views

it will also be seen that the steam is lead off from the higher
' end of the sections through curved pipes communicating with
! a cross pipe or steam drum. The pipes cosnecting the sec-
' tions with thr stesm drum are but 1 in. in diameter, aud they
i might, we think, be made larger with advantage. It will be
seen from what we have said, that in the new boiler the
| screwed joints which gave trouble in many cases in the boilers
! of the older pattern, have becn entirely got rid of, while great-
1y improved facilities are given for the circulation of the water,
Altogether we think that this new type of Howard’s boiler
is charact. rised by some material improvements, and we shall
watch its performance with much interest. Messrs. Howard
have worked hard for some years to perfect their type of boiler
and hence they are deserving of every success.—Enginsering.

GREENWICH TIME SIGNALS.

’ The following facts regarding these signals are taken from
the report for the past year of the Royal Observatory, Green-~
) wich, or as the Astronomer-Royal more accurately puts it, for
“the period of twelve and 2 half lunations included between
Full Moon of 1873, May 11, and New Moon of 1874, May
15”7 1=
! With the exception of eight days, on which the violence of
| the wind prevented the raising of the ball, and of two days
i on which accidental failures occurred, the Greenwich time-
ball has been regularly dropped every day through the year to
which this report refers. The Deal time-ball was not rased
* oo five days on account of high-wind, and was not dropped on
five days owing to interruption in the telegraphic communi-
cation. On one day, October 10, 1t was erroneously discharged
four seconds before 1h. by a telegraph-signal ; on 321 days it
was dropped correctly by the curreny; and on thirty-seven
. days, principally in rainy weather, tho current was too weak
[ to release the trigger without the assistance of the attendant’s
“ hand A proposal has been made to me to dropa ball at
Portsmouth by direct current from the Royal Qbservatory, but
| no further action appears {o have boen taken in tho matter by
t the Admiralty.
Since the removal of the telegraph department from Tele-
!I graph Strect, Lothbury, to the new building facing the General
Post Office, a new and more elaborote chronopher has been
constructed for the sigeal at 10k am., in which provision

H. Eaton, of the Post Office toleyraphs, has kindly furnished
moe with the following account of the distribution of signals :
—4%The Greenwich current is received hourly, This howly
current ia transmitted to ten subscribers {mostly chronometer-
mek-rs) in London. The method of observing the current
vories,and is fixed by the subscriber In two cases, time-balls
are dropped on the top of the buildings; in some other cases,
model time-balls aro placed in the windows; and others again
use an electric bell ; while two or three have a simple galva-
nometer, and observe from the defiexion of the needle. The
Westminster clock records its correctness and crrors at Green-
wich, as also tha clock at the Lombard Street post-oftice. The
10 a.m. current is most extensively used for the provinces., It
is transmitted automatically to twenty.one provincial towns
in Eogland (where there are subscribers), to Guernsey, Edin-
burgh, Glasgow, Dublin, and Belfast. In addition to the au-
tomatic sender, & sound-signal is established in the instrument
room here ; when heard, a current is sent by the clerks to over
600 offices in direct communijcation with the Central Tele-
graph Office, including the principal railway termini. Many
of these offices re.distribute the time-signal to the offices ra-
diating from them, so that practically from the 10 a,m. current
from Greenwich most of the post-office and railway clocks in
the kingdom are regulated. The 1 p. m. current is transmitted
automtically to nine provincial towns, viz, Newcastle, Sun-
derlend, Middlesborough, Kendal, Hull, Norwith, Stockton,
Worcester, and Nottinghawm, At the first four named, guns are
fired ; at the others, the current is observed by menrns of time-
balls or galvanometers. \With regard to the 10 a.m. current,
1 should have said that thero is o rule as to the method of
observing ; tha subscribers use the form of apparatus most
suitable to themselves. At the telegraph office the signal is
recorded or observed on the telegraph instrument.”

To this account it is proper to add that wire communication
hes been made, experimentally, f om the chronopher to the
Royal Observatory, #o that, by two Galvauometers, the time
of a current leaving Gieenwich and the time of its distribution
by the chronopher could be immediately compared. No sen-
sible difference could be discovered. It foliows that the hourly
time-signals, based upon the most accurate determinations of
of time that the Observatory can furnish, may be used for
accurate determinations of longitude At the Lumbard
Street post office, the Greenwich current at noon starts the
clock which had stopped itself were few seconds previously,
or at noeon of its own time, the clock having a gaining
rate. ['or the guidance of tho attendant who r gulites the
Westminster clock, a signal is received at the clock tower
from Greenwich, and a return signal is sent to the Observatory
by this clock, a8 well ag by the Lombard Street clock, to give
information as to their errors, The errors of the Westminster
clock were below 1s. on sixty-seven per cent. of days, below
28. on twenty-five per cent., and below 3s. on five per cent. ;
when the error amounts to 4s. it can be corrected by the at-
tendant, by lifting a pallet.

RacexnrLy published statistics show that the yield of the
mines of the Pacific slope during the last quarter of a century
reached the enormous total of $1,588,644,934. Of this im-
men<¢ sum California bas produced three-fourths, or $1,094,-
919,098, nearly all of which was in gold. Nevada has pro-
duced $221,402,412 in gold and silver, but chiefly the latter
Utah, although known for many years to be rich in precious
metals, has only lately been made to produce them, and the
yicld bas been no more than $18,527,537. Montana has added
$119,308,147 to the riches of the world, and Idaho has given
$57,249,197. Colorado bas been only lately developing as a
mining region but its yield has already reached about $°0,-
000,000. Oregon and Washington Territory have together
produced $25,504,250. British Columbia has contributed about
$9,000,000, and Arizona a small sum, but the latter territory
has not been worked to any great extent, The production of
the Pacific slope has been steadily increasing year by year.
The increase of last year was about 14 per ceat., the actual
yield being $80,287,436 against $70,236,914 in 1872. The
great bulk of this wealth has been exported chiefly to England,
China and Japan, but mostly to kngland, which has had

is made for gending signals in sixty different directions, the | nearly $1,100,0600,000, leaving oniy about $500,000,000 for the
old chronopher being still in use for the signal at 1h pxa. Mr, | rest of the world. l
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