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SELLER'S GEAR-CUTTING MACHINI,

Wo illustrate, on pages 193, and 196, a gear-cutting and
whecl-dividing machine, constructed by the well-known firm
of Messrs W. Sellers & Co., of Philadelphin. The machine
is arranged for cutting both spur and bovel whoels, and has o
capacity up to 54 in. diameter of wheel, 12 in. face, while it
will cut a number of small spur wheels of the same size at one
time. The peculiarity of this machine is in its buing entirely
automatic. It performs all its work, after adjustment, without

device that is to start the next motion, namely, the renning
back of the cutter-head to its starting point, Hero a, in it
comes in contact with nut K, again ceases its lateral motion.
and imparts a rotary motion backward to the screw, stoppung
tho driving machinery last in operation, and putting in motion
tho machinery that turns the blank to present the next space
to bo cut ; tho completion of this last operation restarting the
cutter into the work, Through the centre of the column 4,
is a vertical shaft which revolves continually 1n one direction
The bevel wheels shownat M, are (by means of a clutch) held

attention of workman, to the completion of tho wheel being | from turning, allowed to run loose, or are driven by the vir.
cut or divided. Tho division is obtained by a taugent wheel | tical shaft as required. Wo .ave mentioned the system of
and worm in connection with asystem of change wheels be- )| gun.nnd-planct wheels at H; the plannt wheels nro attached
tween the worm and the crank bandle, so that the turning of | o 4 face plate N, this face plate to one of the bevel wheels at
the crank one, two or three times, as may be cslled for in | 3, When the bevel wheels are held stationary, the suy
connection with specified change wheels in the schedule Of‘ wheel in the centre drives the outer wheel H, and thence the
division, gives the number of teeth required. So far the’fecd, If the bevel wheels run loose the feed stops, as thers s
machine is similar to many gears-cutters in common use, but | g longer a point of resistance to drive it,

in this machine the turning of the handle the proper number | If 4 rapid rotation be given to the bevel wheels, they will
of timea at proper intervals, as well as all other motions re- | drive the planet wheels around the centre vne, sud thus un.
quired, are automatic. ‘Thus o blank wheel put in place, and | part a rapid motion to the nut or screw E, to carry the cutter
the cutter adjusted to depth of cut, length of stroke of cutter ' pack to its starting point; but when it has reached this pont
head, &c., the cutter passes across the face of the wheel, cut- | the wheels M are cut loose from this driver, machinery is
ting the space between two teeth, then returns at a quick pace | put in motion within the bed, that, by means of a crank,
to the starting side of the wheel, the blank is then turned to rack, and pinion at O, turas the crank handle P, lifting the
present a second space to be cut, and the cutter restarts its, latch Q, at each revolution. The number of turns of this
proper motion in another space, to the completion of the handle are detrrmined by a pin R, being placed in one or the
wheel, all without attention from the workman. Whilein ) other holes shown in the face plate, that controls a nest of
method of dividing, speed, aud power of cut, it may not difier | gearing S. A can on a shaft within the bed, upon the com

froma other well-made gear-cutters, yct, inasmuch as it loses
no time between its cuts, but performsall the motions required
promptly and as rapidly as possible, it is claimed by its
makers to do one and a-half times the work that a skilful
workman can produce on a gear-cuiter operated partially by
hand. In practice it has been found that one man can at-
tend advantageously four of these machines, each machine
doing more work than one hand machine, yet really using
but one-fourth of the workman's time. An important feature
in this macbine is that the various movements required
to do the work follow each other in regular sequence,
each one being dependent on the completion of the mo-
tion which preceded it In our cngravings we show the
external appearauce of the machine as arranged when cut-
ting -pur-gearing. Tho post A, with its projecting arm
B, corrying the cutter-head C, is mado to swivel or turn
between its barc-plate and the cap which carries the driving
pulley D, soas to sct the arm B, either parallel to the axis of
the wheél to be cut for spur gearing, or at an angle to it for
bevel gearing. 1t is also adjustable to any required position
on the bed. Motion is conveyed to the cutter-head spindle
from the pulley D, by means of the bevel wheels to the cone
pulley at top of post, and thence by belt over guide pulleys
(one of which acts as a tizhtener) to the cone pulley back of
the cutter-head, thence by bevel whecls to the spindle. The
cutter-head slides back and forth on the arm B, driven by a
nut on screw kB, this screw is stationary, the nut only revolv-
ing, and the traiu of gearing, which moves the nut, or causes
it to revolve, starts from the lower come pulley, by bevel
wheels, through a set of variable friction discs, to a shaft G,
and by pinion G, through a sun-and-planct system of wheels
1], to a gear wheel I, on the end of a shaft, which passes
through the arm R, below and parallel to the screw, which
shaft terminates in the »juarc end (for handle) I. Spur
whecels convey motion from this shaft to the revolving nut in
the screw E.  Upon the screw E, are two nuts K, L, which
are adjustable on the screw E, aud are readily clamped at any
required position. These two nuts determine the length of

| pletionof the proper number of turns of the handle P, mowves
the clutch to clamp the bevel wheels M, and thus restarts the
feed.

This completes the series of motions, a series that may
have any onc of itsindividual motions lengthened or shortencd
and yet not affect the others. The failure of any one to
act merely prevents the next one from starting, so that no
evil can r. 1lt to the work being done. Tho devices used 1
this tool arc, many of them, contrivances urst arranged fur
other machines. Thus the variable friction feed T, 15 co-
mon to all machines built by Messrs bSellers where sucha
feed is advantageous ; it is used on all their lathes as a turn.
ing feed, and on: their drill presses and their boring mochines
The sun.and-planct system is an outgrowth of their dnil
press feed. The stationary screw, with its nuts K, and L, was
first used in their cotter drill, to ¢nable a fixed lengthot
stroke at & constant rate of progression possible, and the
clutching devico within the bed is taken from the feed motion
of their planing machine. Thus devices familiar to them 1o
other tools have been brought together and harmonized 1n bis
remarkable machine.—Engineering.

CASTING MIXED METAL.

When brass is ready to be poured, the zinc on the surface
begins to waste with a lambent fiame,

When this condition is observed, the large cokes are first re-
moved from the mouth of the pot, and a long pair of crucitle
tongs are thrust down beside the same to embrace it securely,
after which & coupler is dropped upon the handics of the tungs,
the pot is now lifted out with both hands and carried to the
skimming place, where the loose dross is skimmed uft with 22
iron rod, and the pot is rested upon the spill-trough, against or
upon which the tlasks arc arranged.

The temperature at which the metal is poured 1:ust be pro-
portioned to tho magnitude of the work; thus la ge, strag
gling, and thin castings require the metal to be very 1« ot, other

stroke of the cutter-head, by meaus of a crank on the end of | wise it will be chilled from coming in contact with th. »xtesd:
the screw within post A, the turning of the screw one way or; ed surface of sund before having entirely ilied the mw. d,
the other through a small portion of a revolution opurates | thick massive castings, if filled with such hot metal, would &
clutches within the post, which determine the requisite mo- | sand-burnt, as the long-continuance of the Leat would destros

tions in proper sequence. Thus the screw being stationary
during the travel of the cutter through the wheel, the revolu-
tion of the nut on tho screw causes the advancement of the
cutter-head, we may say, towards nut L, when the revolv-
ing nut comes in contact with this stationary nut L,
a tooth inthe revolving nut catches with a tooth on the
stationary nut L, and turns it, with it, the screw, and
as both nut and screw sre in conscquence revoiving in
the samedirection atthe semc time, the forward motior . the
cutter head ceasesand the ictation of the screw operaws the

the faco of tho mould before the metal would be solidificd
The line of policy scems therefore to be, to pour the metalsat
that period when they shall be sufficiently fluid to tull tbe
moulds perfectly and produce distinct and sharp impressiony
but that the metal shall become externally congealed as sood
us possible afterwards,

For slight moulds tho carbonaccous facings, whether meal
dust charcoal, or soot, aro good, as these substances aro
conductors of hecat, and rathor aid than otherwise by their igor
tion ; it is also proper to air these moulds for thin works, o
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glightly warm thom before a grate containing a coke fire, ' modelled in reliof, in clay or wax, upon a flat surface. A sand- ]
But in massive works these precautions aro less required, and | flask is then placed upon the board over the model and well
the facing of common brick.dust, which is incombustible and ; rmnmed with sand, which thus takes the impress of the model
more binding, succeeds better. | on its lower surface. A second flask is now laid on the sunken
The founder thereforo tills the moulds having the slighest | impression, and also filled with sand, in order or tako the re-
works first, and gradually proceeds to the heaviest, if needful | lief impression from it. This is generally termed the copy, or
he will wait a little to cool the metal, or will effect the same , back mould. The thlcknes, of the intended cast in then deter-
purpose by stirring it with ono of the ridges or wasto runners, , mined by placing an edging of clay around the lower flask,
which thereby becomes partially melted. He judges of the  upon which edging the upper ono rests, thus keeping the two
temperature of the melted brassprincipally by the eye, as when | surfaces at tho precise distance from each other that it is in-
out of the furnaco tho very hot surface emits a brilliant teuded tho thickness of the casting shall be In this process
bluish white flame, and gives off clouds of the whito oxide of | the metal is economised to tho greatest possible extent, as the
cine, a considerable portion of which floats in the air like snow, | interior surface, or back of the casting, is an exact represonta-
the iight decrenses with the temperature, and but little zinu is| ton of the relief of the subject, snd the whole is thus made
then fumed away, | 88 thin in every part as tho strength of the metal permits, Se-
Guu-metal and pot metal do not flare away inthe manner of | veral mo litications of the process just described are also made
biass, tin and lead being far less volatile than zinc, neither, uso of, to suit the particular circumstances of the case. What
should they be poured so hot or fluid as yellow brass, or they | we have said however, is a detail of the principle pursued in
will become sand-burnt in a greater degree, or rather tin and | all matturs of a similar pature In conclusion, we will give
lead will strike to the surface. Gun-metal and the much-used | a compesition for cores that may be required for difficult jobs,
alloys of copper, tin, and zinc, are sometimes mixed at the time | whers it would be extremely expensive to make a core-bux for
of pouring ; thealloy of lead and copper is never sotrcated, but | the same :—
always contains old metal, aud copper ig seldom cast alone, but Make a pattern (of any material that will stand moulding
atrifling portion of zinc is added to it, otherwise the work be-  from) like unto the core required Take a mould from the same
comes nearly full of little air bubbles throughout its surface. | in the gand, in the ordinary way, place strengthening wires
When the founder is 1n doubt as to the quality ofthe metal, | from point to point, centrally ; gate and close your fla-k.
from its containing old metal of unknown character, or that Then make a composition of two parts brick-dust,and onc part
be desires to be very exact, he will either pour a sample from * plaster of Paris, mix with water and cast. ‘Take it out when
the pot into an ingot moald, or extract a little with a long rod | set, dry it,and placuit in your mould warm, so that there may
terminating in a spoon heuted to redness. The lump iscooled | be no cold air in it,
aod tricd with « - 5 file, saw, hammer or drill, to learn its gua-
lity. ‘The engraved cylinders for calico printing are required NOVA SCOTLAY'S COAL PRODUCTION.
to be of pure copper, aed their unsoundness, when cast in the The returns received of the trade in coal during the nine

usual way, was found to bo so serious an evil that it gave risc months of this year ending September 30th, though exhibiting,

to casting the metal under pressure. 1 )
\ . 3 . as was fully expreted, a certain decrease in the sales, do not
Some persons judge of the heat proper for pouring Ly apply- I show so great a falling off as would bave been warranted by

ing the skimmer to the surface of che metal ; which, when very A X i A : "

bot, bas 8 motion like that of boiling water ; this dics away and f ?(‘1‘;"‘;‘:;“35&3){‘ ct:x;\l?:r—lt‘l:c“::a:gnlfx ’Lf,f,'f ﬁ,gf,.ﬁ;“{ﬁdlfg‘r,’;f:{ﬁ
becomes more languid ae the metals cool. Many works are o Sl "eonr it has amounted to 571,889 tons, beir - a de-
. spoiled from being poured too hot,and the management of the | crense of 69 168 tons. The quantity of conl raised in the fir-t
b;aat“xslx:uch oh ed'ﬂfgi’llt a‘zhﬁ‘n ;lllgbq‘a?{‘euymo; "?etgl 1 I nige months of 1373 was 703,523 tons, a8 against 750,746 tons
tho dross f?:;"&% T E‘f"thocml;;lt?no- ok A cr:cibleecngtai; | this year, showing a decrease for 1874 of 12,777 tons. It must
ing the genral quan?ityof “olb. or goplb‘of etal can?wver— e remetabered, however, in comparing these figures, that |
co;veniently managed by on(; individual, but for lar'c{ there are yet three mouths to run, and that the prospects of
uantitics, sometimes amounting to one l;undrcdwci ht bun I an improvement in the trade being very shight, it is likely that
o a0t Aids 3 o h g blo. b ontehs g Holq | the decrease in the total returns for the year will be pzopor- |
:&'15 uh:lls I fst;gpo;omg \ -fhcmfrl n(;’ yn"; cnm;,d l:? (t tionately grester than it shows at present. The following
like::hsool: Crof 1he tongs With o grualer, A irud roQ bEUL | atement exhibits the comparative trade for the period of

Whilst the mould is being filled, thera is a rushing or lus. | bite months, by countics :—

; 1874. 1873.

sing sound from the flow of the metal and the escape of the -

air; the effect is less violent where thero are two or more pas- 8;:’?(3;"1“(]' sresteste 38"(’] -l,gé t(::)s. "-le'ggg “3,”“'

gages, as in heavy pieces,and then the jet can be kept entircly Cano Brofon . Tee e '.’"”8!"' “ 58?2"6 «

full, which is desirable. Immediately after the mould is filled, t Otllxcr countic.-s." rreene “’g’w; “ ' "6 ,‘
cee weee 5,162

there are generally small but barmless explosions of the gases, !
which escape though the seams of the mould ; they ignite from i
the runners, and ourn quictly; but when the metal blows,
from the after escape of any confined air, it makes a gurgling,
bubbling noise, like the boiling of water, but much louder, and
it will sometimes throw the fluid metal out of the runner in
three or four separate spurts ; this cffect, which mostly spoils
the castings, is much the most likely to occur with cored
wotks, and with such as are rammed in less judiciously hard,
without being, like the moulds for fine castings, subsequently
well dried.  The moulds are generally opened before the cast~
ings are cold, and the founder's duty is ended when he has
sawn off the ingates or ridges, and filed away the ragged edges
Wi re the metal bas entered the seams of the mould, small
works are additionally cleaned in a rumble, or revolving cash,
where they soon scrub each other clean Nearlyall small brass
works are poured vertically, and the runnerg must bo propor-
<oned to the size of the castings, that they may serve to till
the mould quickly, and supply at the top a* mass of still fluid
metal, to serve as a head of pressure for compressing that! Tux locomotive trade of the United States is in a bad con-
which is beneath, to increase the density and sounduess of the | dition, Wosk at the Grant Locomotive Works was, for the
casiing, Most large works in brass, and the greater part Of. present, almost entirely suspended, October 17, about 700
theso in jron, are moulded and poured horizontally. , men out of 850 employed having been discharged. Of the

The casting of figures is the most complex and difficult | Russian  order, twenty-two engies have been finished and
franch of the founder's att. An example of this is found in the | shipped, aud one of the reasons assizned for the suspension is
moulding of their ornaments in relief. The ornament, whnv‘ that owing to the closing by ice of the port to which they are
tser it may be——a monumental bas-relief, for instanue—is firse | shapped, no more could be delivered until spring.

571,889 « 641,067 &
The causes of this state of things arc not far to scek. The
{ United States, in ordinary times lberal customers, have
imported this year 80,000 tons less than in 1873, and are not
} likely to import very much during this remaining quarter.
| Then the stock of coal has been large, and the consumptiou,
| reduced by the stagnation of trade, has been but small, feuving
' au unusually large quantity on the hands of owners. For the
! same reason the demand in Montreal and Quebec has been
I much lessened, and besides, the competition has been much
} closer in the little trade there was. Coal in England having
t gone down in price almost as quickly as it went up durning
i the panic—misnamed famine-—vessels salhog from the St
t Lawrence ports to England, ladeu with timber, fund it pro-
| fitable to take veturn cargoes of coal, on which, carrying it
| even as hallast, they made a profit.——Halyyax Chronicle, Nov 10,
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THE BUILDINGS FOR THE CENTENNIAL ‘The Central Hall will be 95 .cot long, and tho Pavilions,
EXHIBITION. ono at each oud of tho building, wfll bo 45 feet, The Pavil.

The Commissionners who have charge of the arrangements
for the Centonnial Exhibition, to be held at Philadelphbia in
1876, have recently given to the public definite details of the
buildings to be crected in Fairmount Park for the purpose
The structures are fivo in number, the Main Buildiugl the
Art Gallery, and tho Machinery, Agricultural, and Horticul-
tural Halls, Wo publish on page 197, from tho Scientific Ameri-
can, a view of the Art Gallery.

Thoe Main Building fs to be 1,880 fect long and 464 wide,
covering 20.02 acres of space. ‘The whole will consist of one
floor only, except in the projections and towers, where gal-
leries, giving additiounal space, will be provided, adding 145
acres to the availablo area. The great length of the building
has rendered advisable the breaking of the roof lines by tho
addition of three transepts or cross avenues. The roof is
chicfly of che height of 70 feet from the ground, the towers at
the corners being 75 feet high. The central portion, 184 fect
gquare, rises to an olevation above the rest of the building,
and is surmounted by four towers 120 feet high. The central
avenuo will be 120 feet wide, with another, 100 feet wide, on
cach side of it, The passages for promenade, between the
Iong lines of exhibited articles, will be mainly 30 feet wide.

The foundations for this structure, which promises to bo ad-
mirably light and convenient, as well as graceful in appear-
ance, are to be piers of magonry, the superstructure cunsisting
of wrought iron columns, with roof trusses of tho same ma-
terial. The columns are to beof rolled channcl bars, with
plates riveted to tbe flanges, and the roof trusses aro straight
rafters, with struts and tie bars, The columns are to be 24
feet apart ; and timber paneling, to the height of seven feet, is
to be filled in between the outer colums. Above the paneling,
glass sashes aro to rise to the top of the building, portions of
the sashcs being removable for the purpose of ventilation.

The engineers and architects of the structure are Messrs.
Henry Pettit, Consulting Engineer of United States Centen-
nial Commission, and Joseph M. Wilson.

Every product exhibited in any par* of the entirs Exhibi-
tion will be considered as belonging to ono of the following
ten departments - 1. Materials in their unwrought condition,
mineral, vegetable, and animal, 2, Materials and manufac-
tures, the result of extractive or combining processes. 3. Tex-
tile and felted fabrics. Apparel, costumes, and ornaments for
the person. 4 Furniture and manufactures of genetal use in
construction and in dwelings. 5 Tools, implements, ma-
chines and processes. 6. Motors and transportation. 7. Appar-
atus and methods for the increase #d diffusion of knowledge.
8. Eugineering, public works, arcnitecture. 9 Plastic aud
graphic arés. 10. Objects illustrating efforts for the improve-
ment of the physical, intellectual and moral condition of man,

In the main building will be located portions of all of the
above departments. except No. 6, which will be placed in the
Machinery Hall, and No. 9,to which the Art Gallery will be
especially devoted,

‘The departrents will be arranged in parallel zones length-
wise of the building, the zones being of different wi itks, ac-
cording to the bulk of the prodacts extibited in the particular
department, The States and couuntries exhibiting will be ar-
ranged in parallel zones crosswiss of the building, these zoues
also being of different widths, according to the amount of
space required for the exhibits of cach country. Betweeun each
department and each country will be passage ways distinctly
marking the limit of each. The result of this dual system
will be that any visitor or student, desiring to compare pro-
ducts of the same kind from different parts of the world, may
do so by passing through the building lengthwise, keeping in
the zono devoted to the prrticular department, anc any one
degiring to examine only the products exhibited by any par-
ticular country or State may do so by passing through the
building crosgwise, in the zonc devoted to the particular coun-
try or State.

THE ART GALLEIY.

is of a highly ornate design, and is intended to be tho bes . and
handsomest building yet erected on this continent for the
purpose. It isto be constructed of granite, glass, and iron,
and will be thoroughly firsproot. Its dimensions are 365 feet
long, 210 feet broad, and 72 feet high, with a dome, surmount-
ed by a figure of Coiumbia, rising to 150 feet from the ground.

ions will be connected to tho Contral IHall by arcades, each
60 feet long by 40 feet high. )

The lighting arrangemont, the most important point in the |
construction of an art gallery, appears to be thoroughly efi.
cirnt. From the east and west sides of the Central Hall ox-
tend the galleries, each 98 feot long, 48 feet wide, and 35 feet
in height. These galleries admit of temporary divisions for
the display of paintings. The center hall and galleries will,
altogether, form onc grand hall 287 feet long and 85 fect wide,
capablo of holding cight thousaud persons, nearly twice the
dimensions of the largest hall in the country. From the two
galleries, doorways open into two smaller galleries, 28 fect
wido and 89 fect long. These open north and south into private
apartments which counect with the pavilion rooms, forming
two side galleries 210 feet long. A corridor 14 feet wide opens
into a sories of private rooms. BMr. H.J, Schwarzman is the
architect, and Mr R. J. Dobbins the contractor.

REAT WITHOUT COALS.

If there be one principlo of Industrial economy more firmly
established, aud of more universal application than another, 1t
fs that which insists on the economic advantages of a division
of labour. In every department of industry we find the division
of labour and its logical sequence, the specialisation of manu.
factures, carricd out to an incredible extent and with unfailing
success. Everyone is fimillar with, and appreciates the results
of, that minute sub-division of trades (upwards of a hundred
in numbqr), each confintng itself to the claboration of a single
portiou of that wondrous complex of mechanism, and marvel
of cheapness—a modern chronometer ; but there seems a cer-
tain reluctance in acc pting in its eutirely the propositicn
that, if any produc , whether material or dynamic, is ia daily
requ sition by & large number of individuals congregated with.
in s swmnall area, their requircmonts will be most efficiently and
economically supplied, by haunding over the whole business of
s1pply and manufacture to a single individual or corporatiwon,
whose whele attention can be cuncentra ed on perfecting the
means of production and distribution. This ouce fairly stated
seeras, however, so obvious an axiom that it is unnecessary to
in ast ou it, furt ier than to point out, as instances of the prac.
tical embodiment of this idea, the system on which water and
g are supplied, and reluse ren-oved in our towns. Wath the
advantages of these forms of centralisation we are now so fa-
miliar that o one¢ would be guilty of the folly of rzjecting
their use and depending oun his own isolated exertions, It re-
quires an effurt even to conceive the possibility of every house.
holder in the metropolis, for instance, being obliged to fetch
lug own water (or buy it at the door), to make his own gas,
aud undertake thoe removal of his houschold refuss indepen-
dently of his ncighbours. Such a state of affairs would be con-
sidered intolerable, and rightly so, by the present generation,
since it has experienced the benefits of an arrangement which
brings to, and distributes through, our houses light and water |
in a constant and automatic supply, while superfluons maner
is removed with & minimum of trouble an 1 inconvenience, In
the matter of Aealing, however-—a service in as universal re-
quest as a water supply—we find existing provision utterly be-
hind tbe requirements of the age in ¢very particularand, inde-d,
in no better condition than they were a century, nay, several
centuries, ago. |

Though the home-manufacture theory has been exploded in
every other department of urban social life, here it reign. su-
preme, and every man still may boast 2ot only of being his
own heat-manufacturer, but of kaving in each room, a separate
factory in which the whole process is carried on—but at what |
2 cost! !

The raw material is indeed brought to the consumer’s door,
but in the most inconvenient form, and by a system of trans-
port at once extravagant and inellicient; its solid condition
rendering the pneumatic or hydraulic mothods of distribution
inapplicable, So that, in place of being able to draw at any
moment from an unfailing reservoir, a supply oxactly adequate
to the varying requiremeats of the individual, it is necessary
to store up sutficient for many weeks’ consumption, locking up
capital and wasting space, while, owing to the fluctuatiog
character of a small consumption, one’s calculations are

e . i e — |
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" pretty sure cither to fall short of, or exceed, actual require-
ments,

" In view, then, of tho superiority of a well-arranged system
of pipe-distribution, as compared with tho existing primitive

I apparatus of conl-waggons, cellars, and scuttles (which are in

a measure necessitatod by thoe use of asolid fuel), any fuel
. which docs not admit of being so carried should have very
. great compensating advantages to justify its use. The ques-
| tion then arises, is coal so much tho best available form of fuel

as to overbalance the drawbacks of want of portability, weight,
aod hulk, inseparable disadvantages from which a comb “stible
gas would ba freo?
! If t wero possible to cffect the complete combustion of coal,

and ic addition to utilise the whole of the heat produced, tho
" thermal value of a fair average coal would be ncarly, or quite,
| equal to that of any practicable substitute, the calorific power
of hydrogen being for ordinary purposes purely illusory. But
| {t would bo Utopian to expect ever to attain to such a result
oo a small scale, and even with the special contrivances and
constant attention which can be afforded only in a large csta-
| blishment, it could only be approximated to; as it is, the uso
of coal in ap averago fireplaco implies the loss of at least 50
' per cent. of the total potentinl heat. It should be borne in
; mind that the heat absorbed by the products of combustion
, may be considered as lost for all purposes of sensible ther-
mal effect, nnless elaborate dovices be resorted to for its re-
| covery, whence it by no means follows thoso bodies which
. have the highest calorific power, have a correspounding value
in the scale of fucls for domestic purposes. That the theoretic
" calorific intensity, or sensible temperature, resulting from the
. combustion of coal, varies between 2200 deg. and 2400 deg
' 0., that of carbonic oxide *s variously reckoned at from 2100
' deg. to 2800 deg. and upwards; while that of hydrogen, owing
| to the high specitic and latent heat of its product of combus-
- tion, and notwithstanding its higher “calorific power,” is
little over 2000 deg. U.; the best sorts of dried peat givea
temperature fully equal to that of hydrogen, but wood has a
; much lower thermometric effect. It may be said that theso fig-
ures show coal to huve as high a value as carbonic oxide, for
instance, but they represent not the actual temperatures, but
only the maximum theoretical possible capabilities of the re-
spective bodies, without making any allowance for loss, and
on the assumption that the combustion takes place in the i.
nimum of time. It is when these two factors of time andloss,
which play an all-important part in the practical application
of fuel, are taken into account that the palm must be yielded
to combustible gases in preference to solids.

It may scem to some that an allowance of 50 per cent. is an
excessive estimato of the waste of a coal fire, but far from this
being tho case, it is probably too low a percentage. The main
causes of waste are imperfect combustion, the nccessity of
keeping ap an cexcessive draught and the quantity of air re-
| quired to bo drawn though a coal fire to maintain its combus-

twn. The loss under all thege heads with a well arranged gas
f fire is almost nsl. The loss from imperfect combustion is due;
| first, to the escape of volatile hydro-carbon vapours ; secondly,
| to aportion of the carbon being burnt only to carbonic oxide;
| and thirdly, to the loss in coal-dust and clinker : of a total of
| 80 per cent. carbon, 20 per cent. is frequently lost under the
| fist and third of these forms. A gas such as curbonic oxie, or
, catbonic oxide mixed with hydrogen, would be eatirely ex-
, empt from the waste arising from imperfect combustion, as,
, owing to the mobulity of its atoms, the air has free access to

every separate partticle of tho fuel, under conditions the most
\ suitable to promote active chemical union. This same pro-
. perty of mobility allows of perfect combustion taking place
when only just so much airis passed through the fire as suffices
| to supply the exact quautity of oxygen necessary for combina-

tion with the fuel, while o coal fire requires at lcast double
the supply of air that the chemical cxigences of the fuel
would call for, on account of the difficulty the air experiences
in permeating the solid lnmps of which tho firing consists. Yet
a further squandering of calorie occurs in the chimney, which
has to be kept at an excessive heat to enable it to draw this
superfiuous bulk of air through the fire, on its way to dissipate
its heat-burden in the at nosphere.

That gas produced at a distance from the furnace in which it is
burnt can be substituted with the best results for the direct use
5o.f the fuel which gives rise to it, has been proved to prac-
, tical demounstration by the Siemens’ furnace, which is heated
i by gases only some 40 per cent. of which are combustible.

/"

' We have beforo us & proposal for heating towns by ¢ pyrog-~
on " gas, which conslsts of a mixture of mitrogen and carbantc
I oxide, three-fourths by weight of the mixture consisting of the

lattor gas. This mixture is said to have a temperature of com-
| bustion of 3700 deg C., and it is suggested it should be used
| to heat some good radiating substanco, such as fireclay, in an
! ordinary grate, by which means heat would be radiated out as
| in the present coal fire. A fact which must always militate
" strongly against tho use of carbonic oxide, without special pre-
| cantions to prevent leskage, viz., its polsonous character
would probably ronder it more expedient to confine the actual
combustion to a single apartment, trusting to air traversing
heated pipes of earthenware (to provent the possibility of car-
bouic oxide diffusing though) for the cquable transmigsion of
tho heat through the housv. Ouno can hardly fail to speculate
on the applicabHity of this new pyrogen to lighting as well as
heating whether by making the lime-light a commercial pos-
sibility, or by the addition of a small proportion of a volatile
ofl, which would causu it to yicld a light as bright as that of
coal gas, at a much less cost, Such a consummation ag that
our light and warmth should be derived from the same source
18 indeed ono to be devoutly wished for, and is in entire accord
with the teachings of science.

The schome we have alluded to is confessedly ouly tenta-
tive, and its author, an F.R.> not uskoown in the domain
of practical metallurgy, will doubtless make such modifica-
tions in his process as the practical tnisls abput to bo made may
suggest.

We are chiefly concerned in poinfing out in a general way
the superiotity of a well-selected gaseous fuel in crowded cen-
tres, and are far from adopting the defence of any particular
system. The proposal more immediately uader consideration
appears to us, whether nightly of wrongly to be defective in
the following points. The noxious properties of carbonic oxide
are ignored ; the proposed method of gas generation would not
produce nitrogen and carbounic oxide alone, but in addition &
not inconsiderable proportion of carbonic acid; no sufficient
allowance is made for the absorption of heat during the vapo-
risation (or solution) of carbon during the deoxidation of the
carbonic acid—how considerable this absorption may be, is
evidenced by the decrease of temperature in that zone of the
blast-furnace in which a similar reduction takes place; the
heat of combrstion is also probably overatated ; and, finally,
the suggested method of regenerating the manganese by throw-
ing the Mn3 Oy into water, or passing air over it, till manganic
dioxide is reproduced, is, to say the least, a stattling novelty.
Nevertheless, we beliove tho vitality of the idea is strong
enough to surmouut the defects we have indicated, and the
magnitude of the proposcd revolution in practical thermics is
80 great that a satisfactory solution could hardly be hoped for
except atthe expense of numerous failures and disappoint-
ments, yet the importance of the subject may well recoucile
one to its difficultics.

The new proposal is thuscontrasted with the present system
in its application to London :—

« Five millions of tons of coal (and coke) are at present car-
ted to every man's door by means which are rude, cuambrous,
inconvenient to the pablic, and involve a nerdless waste of

vital and of labour. When arrived there, three fifths of it

totally wasted.

t [nstead of thig, not quits seven millions of tous of gas are
conveyed by steam-poweralong what is in effect a railroad, not
only to every man's door, but to every man's fire-place, and at
a comparatively nominal cost.

« Every combustible particle of it, that is, two-thirds of the
whole, ig efficicnt in producing heat, which heat may be fur-
ther utilised ana wistributed down to its lowest unit above the
mean surrounding temperature, in warmir ¢ and in ventilation
The products of combustion, instead of poisoning the zir and
darkening the sky, give nourishment and vigour to vegetation,
and having by it been in turn partially transformed, are evol-
ved in the oxygen of respiration, to give fresh life and vigour
to man.”—Iron.

Accorping to the Scizntific American, the Canpadian way of
measuring a treo is said 10 be as certain as it 18 grotesque.
You walk from the tree, looking at 1t from time to time between
your kneces. When you are able to see the top of a tree:in this
way, your distance from tho root of the tree equals its height,
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of but 4 in. in the muddle, wnich we regard as a triumph of
trigonometrical survoying, bearing in mind the difficulties to
When tho Mont Cenis ‘Tunnel was being made, the greatest { be overcome. It was finally decided that the dimeusionsof
interest was taken in the progress of tho work by English | the tunnel should be nearly fdentical with those of the Mont
enginecrs, and even the columus of th noun-suentific gournals | Cems Tunnel,  The haght to the crown of the arch 15 to be
abounded with notices of the undertaking, Much of this in- | ¢ metres, or 14 G# ft.; maximum width, 8 metres, or 26 24 ft,
torest was no doubt due to the circumstance that many au- | and minmum width, 21 v4 ft.  Varous systems of cotstra.
thorities, more or 1e8s competent, held that the diflicalties | tun areadopted aceording to the nature ot the ground,
wh ' h wonld be encountered in the construction of the tunnel The work were let by contract to M. Favre, of Genevs, n
would prove insurmountable. Suck anticipations, as we all § the summer 01 1872, deventenders were received,  Uf these,
know now, fortunately proved groundless — the skill and in- | two were withdrawn; a third did not supply satisfactory iv-
ventive facultics of the engineers overcame cvery obstacle. | formation as to the system of construction the contractor
‘The St Gothard Tunudl is, in several respects, ¢ much more | propused to adopt; and of the remaining four, two  were
remarhable work |, Lut no une ventures to say that it will not y struck off the hst. Unly two competitors remamed — M
be carried to a successful termination, and Euglish engineers | Favre aud the Itahan Company of Public Works ; but: the
have, possibly in consiquence, paid, as we think, teo little | latter required mne years to make the tunnel, and M. Faire
attention to what is nall respects the most gigantic tunuel- | only eight, aud whereas the ltahan Company would uniy
ling nperation «vor undertahen, We propusy, therefore, to  turfeit the caution money—2320,u0v—if the work was not
plare hefore our readors a short summary of the history and | cumplete in eleven years, M. Favre consented to pay it 0w at
progress of the work, aud sume dutails of the system of con- | the end of mne years. Agaip, the Itahan Company wanted

THE 8T, GOTHARD TUNNEL.

struction rdopted, prumising that for our data, as well as for
the drawings whitli we publish this weck, we are mainly in-
debted to the Lnglish edition, now regularly published in
London, uf the Fecwe Unicerselle des Mines—a very admirable
publication to which there is no purely English parallel,and
of which we shall probably have more to say at another
time.

The St Gothard Tunnel is ijntended to permit the passage

through the Alps of a line which shall unite the German and ,
Swiss ratlway ~ystems with that of Italy, and so favilitate i

communication bctween the north-western portions of Europe
and Brindisi. The tunnel starts from Airolo, on the southern,
or Italian side, and runs to Goscheuen, on the northern, or
Swiss cide of the Alps.  The total length of the work will be
" evimiles  The line was et out by M. 0. Gelpke, C. B,
No direct measurements could be obtained, but the poussible
error in length amounts to only about 2 1t. ¢ither way. The
tunnel will be approached at the Goschenen end by a rising
grade of 1 in 40, on a line to be made from Altorf, on the Lake
of Lucerae, by way of the valley of the Reuss. Just outside the
tunnel will be a short bit of level. The line then rises at the
rate of 1in 1718 to a point not farfrom the centre of the tun-
nel, where another short piece of level will couneet the rising
grade with cne falling to Airolo at the rateof 1 in 1000. Then

|

about half a militon sterhing more than M. Favre,  The work
began in June, 1572, at Goschenen, and at Awolo on the ist
of July in the same year,

We have no wtention at present of doing more than shet.h.
ing the history of tho work, and the method of its execution.
We must refer our readers to other sources of information fur
details of the monthly progress and the ycological features of
the strata pierced. It will suffice at the moment to desenbe
briefly the methods of working adopted. The rock to be
prerced consists at the toschenen end for the most part of &
hard granitic guciss, much fissured, but tree from water. At
the Airolo eud, gravel, sand, and pebbles were first met with,
and then yellow limestone. Gypsum, tale, and mica-schst
were also found ; finally a dolomtte. This did not last,
how ever, and at about 286 ft. from the end @ bed of schist was
pierced, which discharged torrents of water, and was only
traversed with the utmost difficulty. Our illustrations show,
as we have said, the methods adopted in dealing with the
strata pierced through. It need hardly be said that the work
iscarned on by dnlhing boles by machinery worked by come
pressed air,and exploding charges of dynamite 1n these holes,
Figs. 26, 27, and 28, anuexed, show very clearly the way i
which the holes aro disposed.  Up to the preseut time, or, at
any rate, until very recently, the drills were workéd by tem-

comes a short length of level on a line now in coursv of con- | porary steam engines which supplied the compressed air -
struction from Airolo to Bellinzona, which will establish quired; but three turbines, worked by a fall of 279 ft., will b
commmni ition with the Ticino Valley., The road will be, crected at Goschenen to drivo the compressers. These turbiaes
donble through the tunnel and perfectly straight, with the | are, we believe, by Messrs. Escher, Wyss & Co,, of Zunch, and
exception of a curve 1 jchaie- radius and 475 73 it. long, near | will work to ¢ug-horse power. At Airolo three other turbines
the sonthern, or Italian end.  The total length of the tunnel t will be put down, which will cach work under a head of 54t ¢,
iropr, ngd ncluding the cuttings at either end, will be 14,- | to210-horse power.  Each turbine will actuate three Coliadon
" res, or 9 miles 435 yards—a length greater than that of | compressers, supplying per minute 2258 cubic feet of airat
e M ¢ onis Tunnel b ~bout 14 miles. The highest por- | seven atmospheres. Thus, in gll, at least 1200-horse power
tion will be 378 ft.above tiie 1 vel of the sea. To assist the | canbe brought to bear on the works.
ventilation it is proposed to construct a shaft at Andermatt, ; It would appear that the St. Gothard Tannel presents ma.
which will be about 316 yards deep, and will enter the tunnel | gnificent opportuniticsfor the patentees of rock drlis, every
about 3} Kilos, or 2-17 miles, from the Goschenen end. Our | system of any promish being tried — McKean's, Burlegh's,
readers nave now before them all the data 1equired to enable | Dubois and Fraugors’, and others, ali being used with various
them to form an adequate idenaof the precise locality and pur-  results,  About thirty holes, a metre decp, are bored at one
pose of the tunnel, and we may now proceed to glance at its | operation, and then charged with dynamte, aud fised in the
history before giving details of the method of coustruction | order shownin ourillustration, Fig. 4, the drill.carringe beiog
cmployed. withdrawn cighty or ninety yards, and defended by a shicld
On the 10th of October, 1871, an internatioual association | from flying fragments of stone,  Figs, 9, 10, 11, 12, page 200,
was formed to supply what is knownlas the St. Gothard | and Figs. 14, 15,16, 17, &c., page 201, give illustrations of the
Company with the funds they required for the construction of | progiess of thie works at the n-.1th and south ends respectvely.
the tunnel.  The capital was fixedat 102,000,000 fr, or £4,- { These show the drving of the heading, the cnlargement of
080,000 Of this, £1,760,0 was raised by sharcs, and tho j the same, the turmng of the masonry arch, the subsequent
remaining £2,720 000 by bouds. The International Associa- | excavation, and the dizin, and the final cowmpletion of the

tion consisted of three groups , that of Germaay, which found
14,000,000 fr, that of Italy, which supplicd 34,000,000 fr., and
that of Switzerland, which furnished the remaining third. The
groups consisted solely of bankers and finance companics, and
among the names may be found such houses as Bothschild,
Oppenheim, &c,, &c.  The final formation of the St. Gothard
Company was completed in December, 1871, "I'he primary
survess had, however, been made by Mr. Gelpke as carly as
1869 The tinal staking out of the ground — awork of great
difliculty, as may be imagined when we state that no fewer
than fifteen stations were required, many of them in situations
all but innccessible — was satisfactorily accomplished. Tho
work was begun at both ends, and the lines met with au error

tunnel.

Fig. 1, isn section of the tunuet in very solid rack, withent
masonry lining. Fig. 2, i+ another section in much the same
kind of rock, but it will be scen that on one side a mascnry
wall has been introduced, to make up for a deficicncy in the
rock. Fig. 3, is ascction in solid fissured rock. The roof is
of masoury, sometim.s with and sometimes without side wally
agshown. Fig. 4, page 200, explains itself. Fig. 5, shows s
section in many respects identical with Fig. 3. The tockis
solid, but fissured. Fiz. 6, shows the section in friable of
treachicrous rock , the tunnel being lined throughout. Fig. s,
is the scction adopted in soft strata, liable to yield to latenl

pressure,  Fig. 8, page 200,5hows a portion of tunnel lined
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with masonry. Fig. 9,is the heading. [igs. 10,11, 12and 13,
on page 200, show the systemm on which the excavation
proceeds, and explain‘themselves.

Fig 14, chows the hewling™ timbered «, in” moderate good
ground, #, in fissured rock Fig. 15 shows the heading
enlarged, 7, in moderately good ground, &, iu fissured rock. big.
14 shows the heading enlarged, 4, in muderately goud ground, |
tintissuredrock  Fig 16, shows the timburing of the widened
tnnel o, and 4, denoting ground and fissurcd rok, s
before.

Fig 17, shows the masonry of the tunnd complete. g,
18, is n longitudinal section of 1, U'ig. 11, Fig 14, io the same .
aro, Fig 15 Fig 20, is a lougitudinal sectivu of Fig, iu.
Fig 25, is a longitudinal section of Fig. 2.2, while Fig. 24, 1s
a similar section of Fig 23 Fig. 21, caplaing itself. Fag.
2 page 201, givesa vertical sectivn showing the arrangement
of the shot holes  Fig 27, is a horizuntal view ot the same, §
while Fig 28 gives the face of the heading. We may add
that the dynamite is generally used in irou o artridgze cuses,

We cannnt hetter conclude this article than by the fullowing
tabnlar statement, which shuws the progress of the works up
to Yanuary, 1874. Wemay add that since that date they have
progressed steadily, at, so far as we can Luam, about the same
average rate :—

]
i
!
{
|

State of the Works on the 31t of January, 1874,
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From a recent veport made to the Swiss Federal Council
itappears that, at the close of June, the contractors had com-
pleted nearly one-seventh of the whole distance. ‘The progress
made during July was about evenly balanced, but the advance
on the Goschenen side was rather more rapid than that effected
on the Airolo side —Engincering

A Frenchman, 3. de Ia Bitie, has’found a meaus of render-
mg glass almost malleable, and is going to start a manufac-
tory for the warkinglof it. Hc uses a particular bath whilst
the glass is just an the point of tusion, by way of tempenng
1t This operation, without rendering the glass malleable
cold, increast s its strength of resistance about forty times, A
Sfrauc picce has been let fall from a height of two melres
upen asheet of ardinary glass thus tempered without doing it
the least damage.

INCRUSTATION OF BOILERS

‘Those of our realers who are employers of boiler-powes
will appreciate at vnee the world ot loss and trouble that 13
signi‘ied in the above title, [o non-professioual, readers, it
may scem a small matter that, duting the continuous ovapora-
tion of ordinary hard watcr, a gradual bard scale of calearcous
raatter is being deposited upon all the smfaces of the metal
between the frame of the wire-bux and thelwater.  But when

these: lattev will further counider that this sealy deposit s u -

most purfect nun-conductor, they will soun appreciate the fact
that its formation serivusly ailects the economy ot ¢vaporation,
and’increases the! dangeol burning the plates, and hence ot
explosion. 1t i» (vident, then, that, to keep a boiter inanstiung
like proper condition, this depusition must erthier be prevent.
ed, or the boiler be frequently Jleanad vut, Thas latter opeta-
tion, we may remark, is no slight une, but necessitates throush
stripping of the Loiler, and the scale 18 usually so hinrd and
ro firmly adhcrent, that it must be chapped oft wi*h hammer
and (hisel, at a considorable eapenditure of labou  nd e,
We have already mentioned this subject 1n these pooes, as we
consider its importance very .reat, as bearing on tl. two vatal
puints to uscers of boilers—cionomy and satety, and thatit 1~
much igoored.

The arrangements for preventing the deposition of these de-
posits by the use of boiler compositions or by preliminary
heating are but comparatively little used, and in the latter
case are often very dangerous to the boiler. There remams,
then, the most practical altersative of using some mnocuous
substance which shall prevent the adhesion of the deposit as a
scale on the heating surfaces, but shall cause it to be thrown
down as a mad whick can cusily be got rid of through the blow-
off pipe. We have already recommended such a substance 1n
glycerine—practically introduced by vur tngencous nerghtoars
in France—and we hope that some of our readers may have
practically benefited therefrom. We are pleased to be able
again to bring before our readers another yvery ingenious and
simple remedy against this bugbear.

0One of the engincers on boatd the tiansatlantic, steames, Saunt
Laurent, accidentally left in the inside of his builers an ingot
of zinc before his departie from lavre, Upon his return,
proceeding to examine his boilers and rememberiug his forgot-
ten ingot of zinc, what was his surprise to find no »caly de-
posit whatever on the heating surface of the boiler, and further
no trace of the zinc ingot. Thinking, on covsideration, that
the zinc might have prevented the formation ot the seale, Le
again placed in the inside of the boiler an 1ogot of zinc weigh-
ing 80 kilos. On after cxamination, he found the phenomenon
repeated, the zine disappearing, and no scale being formed, the
otly residue being a black nwd at the Uottom of the banler,
ensily washed out. This incideut was repeated by the user ot a
boiler of 20 horse-power at Angers, who used the water of the
Loire. IHe then inserted some kilogrammes of zinc turnings.
and found that the disappearance of the zinc was in this case as
effectual as in the case of the salt water, in preventing the for-
mation of any scale on the heating surfaces.

It ouly then ramains to give sume feasible reason for this
most valuable phenomenon, and we think that it is not very
difticult to find, The two metals, zine and iron, being 1o con-
tact with one another, would constitute the two poles of
battery, being positive and negative to one another.  The hot
water in which they are immersed would always contmin suth-
cient acid to set up chemical action, and we have thus the
boiler tranformed inte & gigantic jsle, completely circulated by
electric currents. Now it lins been detinitely proved by Mr,
Ficld that electricity is an admimblo agent to prevent the de-
position of o scaly deposit or to remove 1t after deposition.
We have thus a very simple explanation of the phenomenon,
which is identical in its character to the action of a zinc plate
let into the copper of ships' bottoms to prevent the adhcesion
of barnacles

An arrangement which has Leen nearly completed, has in
view the carriage of the mails between the large cities of the
Untted States in rapid trains to be used for no other purpose,
and to which the freight and passenger traflic would alike
give way. By this ncans it is expected that letters will be
carriecd between New Yotk and Chicago in 24 hours com.
munication with Cleveland, Cincinoati, &c., would also be
greatly accelerated,
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The whole of the interior of tho building is decorated with
Pompeiian ornnment.
=1 It would bs hard to overestimate the hygienic value of such
MONTREAL, OCTUBER, 1874, a bath in Montreal in our winter season, and we commend th
. l action of the vestrymen of St. Marylebons 1o the notice of
|

our cily fathers,

ILLUSTRATIONS @ Centennial I xhlbltlon.

Seller's gear-cutting I’hiladelpbia..... 198 1 r—————  ——
machine, ..., eeee, 193 196 Heat without coals. . 108

Artgallery  for  Cen- ‘;t Goumlrd lurnl;xelll. '-;g-; Considerable intevest hus lately been excited by the vepest
tennial Exhibition.., 197 ncrustation of boilers 203 . . . o R

The $t. Gothard tun- Public baths....e.. ... 206] of th.e successful mfll of 4 new swinming apparatus, the ig- |
Nl i vnesenan 200 201 Swimining spparatus.. .. 206 1 vention of Me. Merriman, an American citizen.  The perform. |

Pioducts or - poreeludn , Tr;mswl)slng key-board " ! ance we allude to was that of Captain Paul Boynton who cm.
aetory, Sevies...,.. e 20 or plano, vees 207 . .

\lun(l:g:gl,m; of Gun. '“a\\l‘(.'hp " 297 | barked from New York in the #Queen” for Queenstown. It
ponder,........ Cerveresen 203 Amllery Llcphmn. . 207 ' i3 stated that when about 200 miles from the American const

Swimming apps nr.u.u-e 208 Fuzoon Canadenso........ 7 1o wished to be left adri . s . . )

Transposing koy.bourd Salt beds n Huron and . pe e Irift with ln‘s apparatus to !“"l\"' the
for plasio.... . 599 BIUCC. ... susresee wveneenss 207 CBBNCE Of being picked up by somo iuward bound ship, T

Walker's patent rolling Manufacture and Storngo proposition the captain, in view of the inclement scasou, is
RS s cnaes 209 e A Y said to have wisely refused. Captain Boynton was however,

Wire tamway...... .212 213 Walker's patent rolling J' )

The new  Wimbledon Cars.....eens [N veenee. 210 1 when about 7 or 8 miles from the coast of Ireland allowed to

‘u"u ...... T 216 Pllucll!;:eh of shop mani- "1 ! step overboard, and he suce :ded in landing, by means of Lis |
Swimming bath... : pulation......... < . ; : v rale whipe : )
ARLOMALC GRS EAVOT. . 220 Wateh-making i Swits | .n})paratus, in spite of a heavy gale which was blowing at the
Bolt and Stud-cnd cut. 2erlald.eneee veveeenns weeee 211 1 time, although he had to travel as wuch as fifteen or twent
" ‘l r R : ;‘;{r‘ér"’;""‘my- -::: miles on acceunt of the wind and tide.
phan .u' cr Y v Se . = . .
\e}co‘ ) Rx\/on:’. ....................... 215 ' Our iljustration from the lllustrated London News, on page
SNOW-PIOW ..., e 2 The new Wimbiedon rifie e 208, shows him exhibiting his apparatus at Queenstown, when
. . 1OV sy ,(o .. 28 . N . . .
Iskand of Rodriguez...... 221 \\:?:u:xl;{fé"«'v;;-;';f{{e; """ ';}; . he remained two hours in the water, during which time ke
CONTENTS : Bolt and Stud-ond cutter. 219 , Ate and drank and fired off rockets, &c. lis clothes on laud.
Sellers  gear-cutting " ;iﬂﬁcc"-ll;lﬁ?ltls -------- e -:},fl’ | ing were perfectly dry and he was not exhusted. The app..
FITEITN YV INIROR £ ) | ow to build asnow-p ow 22 . N L , .
Casting m!‘(ed mcl l 191 Etching Ircn........... e 2211 ratus is a complete body costume manufactured chiutly vt

Coat production, Nova Canada....,... ceanee india-rubber, in two pieces which are united at the waist, Tl
SEOMR e eeneenncsecsranes 193 ' Caughnawngs ship canal 21“.' pantalocns include covering for the feet, with strong soles,
e T —————— idmwn on over the wearer's ordinary dress, usually of blue
o flannel, and kept in position by strong suspenders passed over
PUBLIC BATHS. the sht;uldcrs ux:ul buckled to the inside I(:f the £aist. The
We have, already, alluded to the great peed, in Montreal, * waist is fitted witn o steel ridged hoop, which is & protection
of public baths. The immense amount of sickness which  to the wearer's person nnd furnishes s water-tight joint to the
prevails in thecity bas been referred to from our pulpits and | upper portion of tho dress, which is drawn down to meet it.
our preachers have called upon us to wash and be clean. ‘This | ‘Thisupper garment is a jacket and head-piece, with gloves for
is not s0 efhy, especially in winter, for a part of our population | the hands, all in onepiece. At the waist its clastic material
whose houses are not furnished with baths, Even our more | s strained tightly over the hoop of jthe pantaloons, 50 as to
wealthy population would, we are sure, however, delight in | exclude the water and keep in the air, and its adjusiment is
the possession of such a public swimming bath as that we | preserved by another belt or strap buckled over the joining
illustrate on page 217, and which basrecently been crected for ¢ It bangs looscly all over the person, except at the hands and
the Cummissioners of the St. Marylebono Vestry, London,! feet; but in afew minutes, by blowing through the finetubes
Eugland. | attached to the outside of its different parts, air is introduced
The length of the bath-room i 85 ft., and the width 41 ft, | into the chambers, which lie between the outer and innu
the Leight being 28 ft. from the platform round the bath to | gkin of thecostume  When inflated the apparatus will sustain
the apex of the roof. 'The dressing-boxes, averaging 4 ft. 3 in. | jn the water & weight of 300 1bs. in addition to the weight ot
long, aud 3 f¢ 6 in. wide, are contained along the sides of the | thewearer. The Iatter can maintain himself in any position
room in recessed arched openiugs. All the fittings of these y he chooses in the water either erect or recumbent | when crect
boxes arc of ebony, and the metal work is electro plated. The { the waist belt is even with tho water line. A store of provi-
arading is coutinued along the end walls, but the rece-scs | sionsis carried, sufiicient for ten days, in a water-tight bag
here aro filled in with ornamental tile work, The piers of the ‘ which floats along-side or is towed by a string. This bag
arches bave cach three pancly, fillelin with blue hand-paiated | which is also provided with air chambers contains, in addition
tiles, with variously designed representations of birds, fishes, | to food, a small lamp with bull’s cye, & long sheath-knife, an
and water-fowl. ‘The roof is supported by cast-iron semi- | axeand perhapsa book or two. The means of propulsion is a
elliptic ribs, ornamented with gilded scroll work pancls. small double bladed paddle to which if wished a small sail
The size of the bath itself is 26 ft. by 73 ft,, and the depth | can be rigged.

of water # ft. 6 in., shelving down to 6 ft. The spring diving-1 A very important part of the jnvention is the arraugement
board s 4 1t above the water, but there 18 another diving- ! of the air chambers so that in case a holo should be madeand
board 5 ft. bigher than this ouc. ' water admitted to auy one or oven two sets, the appamtus

The bottom and sides of the bath are covered with glazed | would still keep the wearer afloat as the other chambers
tiling, in variously desigued patierng,and the hand-panted tile  being unconnerted with these former ones would still contan
border abiove the water-line, 21 in. wide, represents the ap- ! a considerable quantity of air. Tho invention is considered a
pearance of an aquarium, with fishcsand rockwork. I great success,
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It is no casy matter to transpose at sight and play pisno
music. Only the most accomplished accompanists and skil-
ful musicians are able, when an accompanimont is at all com-
plicated, to pay it at sight, transposing it into the key suitable
to the voice of the singer. 1o overcome this difficulty pianos
have long since been constructed whose key-board could be
altered one or two half tones. ‘This, however, was found nog
te sufticient and, moreover, this srrangement of the key-board
. was found incompatible with precision in the mechanism and
golidity in the instrument. A new means of overcoming the
dificulty has been devised by Mr. Wolfl, of Messrs, Pleyel,
Wollf & Co. IIo has inveated a detachable key-board (see
Fig. page 209), which can be casily applied to the pianoover |
itsown key-board, and which being movable over the keys of |
the latter permits of transposition into all the keysof the
gomut. The music may then be read ana played on the *
upper key-board as written, the lower one produces it in any
key whatever according to the position of the upper key-
board. ‘The invention was by no means an casy one to com-
plete as any one will realize who is acquainted with the man-
per in which the different intervals of tones and half tones
occur in the different scales. In spite of this, however, the
invention is stated to be perfect in its results and, what is of
great importance also, to be neither cumbersome nor difficult
 of application to ordinary pianos.

d
X SEVRES.

q

At the recent exhibition of the products of the French,
pational manufactures the exhibits from the porcelain factory
of Stvres showed that the high position held so long by the
French in this art, in which they are 1cally unrivalled, is not
falling off, but year by ycar becoming higher and higher. This
progress moreover is not merely industrial but also artistic.
One of the most important improvements of late has been the
perfecting of new decorative processes which aro now callad
into aid the brush of the painter, hitherto almost the only
decorative instrument employed.

The first of these processes is called pite sur pate, crust over
crust and depends upon the partial transparcncy gained by
the white crust when exposed to high temperatore. This
white crust is placed in relief over a coloured base, and, in |
proportion to the thickness of the crust, very varied and beau-
tiful effects are produced. The second process consists in the
use of metallic oxides which are capable ot resisting the high |
temperature of the porcelain oven. In this latter casc the
" artist is at once & painter and a sculptor and produces his
effects either by colouring a flat surface or by the use of relief.
‘These two scientific processes arc said to have enabled the
| artists to produco some new and very striking effects. Much

credit is ducto those in charge of the factory for having in the

recent troublous times, and in spit of a diminished grant
from Government, not only heldth... vwn, but actually made
| marked progress.

ARTILLERY ELEPHANTS.

The power of adaptation to circumstances is onc of the
most remarkable characteristics of the Anglo-Saxon race, and
:ono without which that race could never have attained the
. Dosition it now holds as the civilizing race par excellence. Our
| illustration on page 221, of the cmployment of clephants in
* the artillery service in British India is a now cxemplification 4

+ of this power of adaptation. The drawing is from & photo-

; graph by Major Harcourt who commands the clephant battery

stationed at (iwalior, '['he clephants are said to be more
suitable to the service thar horses in that climate and es.
pecially so in certain localities. "I'hey are procured by the
Government in Ceylon, in the north of Assam, in the jungles
east of Bengal and in the forests at the foot of the Himalayas,
at a cost of about $500 cach. A ceatral depot of supply called
a Khedda has been established at Dacea.

FURTHER RESEARCUES ON FOZOON CANADENSE,

Dr Carpenter, in the course of a lengthoned addiess at the
recent meeting of the British Association, countended that the
hypothesis of the foraminiferal origin of Eozwon Caradense
entirely accorded with the features alike of the general and of
the minute structure of the best preserved specimens of this
body, and that it isthe only hypothesis which fits all the facts
of the case ; whilst the bypothesis of subsequent metamorphic
change, which has every probability to recominend it, fully
accounts for all the appearauces on which the anti- Eozoonists
rely as evidence of its mineral origin, which, in the face of the
new evidence he adduced, was to his mind utterly ¢ unthink.
able.” Until these facts shall have been disproved by the
examination of the specimens which he was ready to submit
to any or all of Lis opponents, he must claim to withdraw
from a controversy which cannot be carried further to any ad-
vantage without a ¢¢ comparison of actual specimens.” Whilst
he admitted to the full every evidence of mineralisation ad-
duced by Professors King and Rowney (of Galway), they did
not admit the evidence of organic structure which they had

—

not seen, but which he had expressed his willingness to place -

before them, with the parallelisins presented by recent foranmn-
nifera. He was endeavouring to engage his Capadian asso-
ciatesin the preparation of a joint monouraph on Lozon:
Canadense, to be offered to the Palicontographical Socicty, with
a request that before determining cither to aceept ot to dechne
it, the council would appoint a commitice of “experts,” qua.
lified by their knowledge of micro.palicontology and micro.
mineralogy to judge whether what they held to be organic
structure could be possibly regarded as the product of any
kind of physical or chiemical action,

THE SALL BEDS IN HURON AND BRUCE.

A visitor to the Scaforth salt wells writes as follows : — A
very thick bed of rock salt seems to underliv this whole
section of couutry. The wells are bored to the depth of ten
or twenty hundred feet; the water from the springs that are
penctrated in the downward passage is allowed to flow down
upon the bed, and having the salt in solution is again pum-
ped up into the reservoirs. Such wells are put down at
(liuton and Goderich and Kincardine. In some cases the
salt rock itself has heen penctrated about 100 feet, and not
yet pierced entirely through. The stratum of tbis wonderful
thickness scems to extend many miles east and west, and to
have a considerable breadth north aud south, so as to indicate
an inexhaustible supply of this great preservative,

At Scaforth there are only three wells, but they continually
supply eight bhuge cvaporating cstablishments. These are
wooden cnclosures from 120 to 150 feet in dimension. ‘They
bave shallow pans from 20 to 30 feet broad, runmng ther en-
tire length, in which the brine is run from tanks to the deptt
of 6 or § inches. Here tho evaporation is cffected cither by
furnaces under the pans, which are covered, or by steam pipes
vassing through the water in them. The salt falls to the
bottom as the evaporation procecds, and is then thrown into
great piles in the drying and packing bouses, where one
may sec heaps of salt, reminding onc of February snow
banks.

Slow evaporation produces a coarse salt; and quick, a '

fincr article. For our table salt the coarser product is dried
in a heated rolling cylinder, and then ground hihe flour with a
stono and hopper. In the room in which this is done the
air is laden with a salt dust which onc may taste readily.

The Seaforth wells produced about 120,000 barrels of salt last
year ; this year it is expected they will produce about 150,000.
The Goderich, Clinton and Kincardine works aro also sending
out their hundreds of thousands. The damaged product 18 used
asa fertilizer, and soon the whole country can have it for such
& purposc.
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THE MANUFACTURE AND STORAGE OF GUN-
POWDER.

Tho terrible gunpowder explosion which occurred lately in
London on the Regent’s canal has excited considerable in.
terest in the subject of tho manufacture and transport of an
article so terrible in its power. An idea of the principal pro-
cesees in its manufacture will be readily galned from our
illustration on pago 205, for which we are indebted to the
London @raphic.

Guapowder is composed of three ingredients, charcoal, sul-
phur, and salpetre, incorporated with each other in the relative
proportion of about 13, 11, and 76, ina powdered statec, Great

caro has to bo exercised in obtaining the right kind of char. |

coal, as also in purifying the sulphur. — ¢ Giving up Matches
at the Entrance " explainsitself. —Our next illustration shows
the grinding of the sulphur and the charcoal, which are re-
duced to a tino powder. This is carefully sifted into at¢ dust-
ing rcel” to remove any vestiges of grit or impurity which
might otherwise find their way into the powder, and cauge an
accident in tho courso of the subsequent stages of the manu.
facturo, Saltpetre, also, when not refined on the premises, is
subjected to the same process. — Our next sketch shows
the ¢ Incorporating Mills,” where the composition, having
been roughly mixed in the proper proportions, is incorporated
by being ground, in a wet state, under edge runners, oich
weighing from four to six tons. This grinding is continued
for a longer or shorter time, according to the quality of the
gunpowder to be produced. ‘I'his process is somewhat dan-
gerous, and it is this which most frequently causes those
minor explosions to the sound of whickh all persons resiaing
near gunpowder mills arc more or less accustomed, The
powder thus completely pulverised leaves the mill in small
lumps, being too friable to be convenicutly granulated , it is
thereforo taken to the “ Hydraulic Press " and pressed between
copper sheets by hydraulic power until it is sufficiently bhard
to bear the granulating process without crumbling to dust.—
Next we come to the * Corning” or ¢ Granulating House,"
where the cakes of powder from the hydraulic press are broken
into grains by being passed between brass rollers, the grains
being sorted inte different sizes by falling over sieves which
are set at & pretty steep incline, and kept shaking in order to
freo their meshes from the grains. —In our next illustration
we are still in the ¢ Corning " Honse, where © Hand Silting "
isgoing on. In cases where it is desirable to obtain a very
carefully sized powder, the grains are again sifted, this time
by hand, in circular sieves placed on a frame fixéd to a re-
volving shaft having a crank at the point where it passes
through the frame. — The next process is the «Glazing," or
giving a polish to the grains, by causing them to rovolve for
some hours in clused barrels containing three or four cwt.
each, & small quantity of black lead being added when a very
high degree of polish is requited, as in the case of blasting
powder, which is intended to be used in damp localities.
After being polished the powderis dried in a stove, warmed be
steam or hot water pipes.—The final process before weighing
the powder into barrels is the “ Dusting,” or removing any
fine particles of powder which may still adherc ¢, the sur-
face of the grains. This is accomplished by passing the
powder over sloping sieves if ¢ large,” or through hollow
cloth cylinders if *small grain.” — In the Packing House,
the powder is weighed into parcels under five pounds cach,
and packed into tin canisters for the * sporting " trade. — The
‘ Expenso Magazine ™ is a store-house for gunpowder beforu it
has undergone the final process, if there is any reason to delay
the completion of the manufacture, It is built in the water,
and is provided with a lightning conductor. — The ¢ Charge
House " is also surrounded with water, and basa water tank
on theroof, Here the-finished powder isstored in bags on
shelves, about afoot from the ground. So much for the manu.-
facture of gunpowder, but we may ald that all pecple con-
nected with the works, and any one entering them, have to be
“ghed  with large leather shoes, with nails of copper, lest a
spark from an unwary heel might fire the powder-charged air.
All tho bearings of the machinery are also of copper. As
regards the transport of powder rauch has been said of late
respecting the terrible and culpable negligence of Canal and
Railway Companies, who treat it with the same nonchalance
they would display towards barrels of pickled pork, Atthese
works, however, the utmost precauiions are taken, the whole
internal carriage, from the time the powder leaves the in.

corporating mills until it is ready to bo sent away, is conduq.
ed by Larges, each sufficiently small to be propglled Ly one
man with a punt pole at a speed of about two miles an honr,
Theso boats are, of course, kept entirely for powder work, For
tho shipping trade tho powder has to bo carted to & spetyg
Dartford Creck, not far from its cntrance to tho Thames |
is thero transforred to barges which proceed to the spots iu e
Thames whero the authoritics permit powder to be shippe.
For tho home trade the powder is carted direct from Dartiy
to the railway or canal which will carry it to its destination,
‘We may conclude our remarks by stating that according t
law, 1t is forbidden to carry more than 25 lbs, by land, ot ;9
1bs. by water at the same time, and that any ouve smuhiog «a
board a vessel laden with powder i8 subject to & finw ot 4,
IMustrations—~]. Giving up our matches at entrance. 2. ag.
phur grinding. 3. Incorporating mills. 4. Hy.draulu press,
5. and 6. Corning house. 7. 8hod for the occasion. & uiu.
ing house. 9. Charge houso. 10. Expenscmagazine.

WALKER'S PATENT ROLLING QARS

Tho revolving cylinders invented by Mr. Walker for bugg.
ing down cheaply the produce of a country to its s.aputs
have been already introduced to public notice, and we nor
supply from Iren on page 209, an illustrative figure of thesp
paratus, with an ingentous adaptation, enabling it to pasys
break of gauge without points orcrogsings, or even, if aec e
sary, without stopping the trains.

foe rolling cars are cylindrical, and made of borler-pian
iron, with a covered opening for loading, &c. They
stiffgned at the centres of their cnds, in which small axlesan
fitted; they may be further strengthened by angle or Lug
riveted to them. These cylinders may be divided intois
partsby a horizontal diaphragm, in which case a coverd
opening in the cylinder will be required for each compan.
ment, Around the outside of the cylinders, at the required
gauger, metal rings, called ¢ tire-rings,” arc tightly fitd
These tire-rings are similar in section to the tire of a locome
tive-engine wheel, perform the duty of ondinary wheels, a4
ran upon the rails, passing with perfect ease and safety no3
one gauge ot railway to another and differcnt gange withui
stopping or any adventitious aid, as will be clearly uade.
stood on inspecting the engraving,

Mr, Walker proposes to run his rolling cars in pairs, and ez
sequently mounts two of them in a light framing, whihs
supported and carried by the axles of the cars.

The cylindrical car and its load, being practically one rollir
body upon the rails, a comparatively small engtae will be
sufficient to convey trains composed of them to the coast, Tie
cars can also b fitted with sgelf-acting brahes, to prevent tha
ronning back down inclines. They may be made of azy
reasonable size, according to the character of the produe
to be carried, and, when made water-tight, may be benc-
’cinlly employed for the conveyance of water in seasonsd
drought.

Fho principal object in this invention is to provide i
means for the easy, economical, and safe conveyance of it:
general goods and produce of large and thinly-popoistd
countries, such as India, to the ports of shipment. Astbet
cars require neither wheels, axles (to carry the carrisgesad
their loads), springs, nor tarpaulings, the cost of outfitas!
maintenance is redaced to & minimum, Goods and predw
may be thus conveyed for any distance without risk from a2
ot fite, giving the additioual advantage of reducing the 8
of insurance. The lightness of this furm of rolliog-stuki
algo an evident advantags in reducing the tear and weud
the hue. The invention bas been very favourably cunsident
by the Government authorities of In lia, where 1t is likelj¥
come into extensive use.

The engraving shows the general arrangement of the n¥
at the point of junction of two railways of diffcrent gacgt
The sleepers are grooved truo to gaugo by suitable mavhiey
and afterwards creosoted when desired, The rails, wt
are fitted therein, are formed of timber cased with rolledim
and are further secured to the slecpers by pins or bolts.

A CoraespoNDENT of the Sceentific American says. I b
run & piece of machinery in rawhide buxes for fourteen &
without oil , it is good yet, and runs at 4500 per minute I3
it in while soft, and let it remain until dry.
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PRINCTPLES OF SHOP MANIPULATION FUR EN-
GINEERING APPRENTICES.

By J. Ricuarps, LONDON.
BELTS FOR TRANSMITTING POWER,

The traction of belts upon pulleys, like that of locomotive
wheels upon railways, being incapable of demonstration except
by experience, hindred for along time the introduction of belts
as a means of transmitting motion and power. I mention mo-
tion geparately because with many kinds of machinery that in-
volve high speed, such as wood machines, the transmission of
rapid movement must be counsidered it well as power, and it is
only by means of belts that such high speeds may be commu-
nicated from one shaft to another ; so that atleast in practice,
belts alone are at this time employed for high speeds.

The first principle I will point out in regard to belts, dis-
tinguishing them from shafts as a means of transmitting
power, is that the power is communicated by means of tensile
inttead of torsional strain, the power during its transmis-
gion being represented in the difference of tension between the
driving and the slack sides of the belts.

Inthe case of shafts, their length, or the distance to which
they may be extended in transmitting power, is limited by tor~
sional deflection, and as this torsional strain is avoided with
belts, we may conclude that, unless there are other disq ualify-
ing conditions, belts are better than shafts for fransmitting
power through loung distances.

Belts suffer resistance from the air and from the friction in
the bearings of supporting pulleys, which are necessary in
long horizontal belts. With these exceptions they are capable
of moving at a high rate of speed and transmitting power
without appreciable loss.

Following this proposition into modern engineering prac-
tice, we find how experience has gradually conformed to what
these properties in belts would suggest ; wire and other ropes
with & diminished cross section to avoid air friction, and al-
lowed to droop in low curves to avoid supporting pulleys, are
now commonly employed for transmitting power through
long distances. This system has been very successfully car-
ried out in _Germany and America, in some cases for distribut-
ing power in large manufacturing establishments.

Belts, among which are included all flexible bands, do not
afford the facilities for taking off power at differents points that
shafts do, but have advantages in transmitting power to port-
able machinery, or, in other words, when the power is to be
taken off at movable points, as in the case of travelling cranes,
hoists, and so on,

An interesting example in the use of belts for communicating
power to movable machinery is furnished in the travelling
cranes of Mr, Ramsbottom, in the shops of the London and
North-Western Railway, at Crewe, and at other works, where
powerful travelling cranes receive both the lifting and travers-
ing power by means of a cotton rope not more than lin, in
diameter, which moves at a high velocity, the motion being re-
duced by means of tamgent wheels and gearing to attain the
force required in lifting heavy loads. In looking at this me.
chanism, those who had not their conceptions based on a true
knowledge of power and the relations between power and
speed, would see, in the effect of this small cotton rope, some-
thing marvellous.

Considered a3 means for transmitting power, the contrast as
to advantages and disadvantages lies especially between belts
and gearing instead of between belts and shafts. It ig true in
extreme cages, such as that cited at Crewe, or in conveying

| water power from inaccessible places through long distances,
- and 80 on, the comparison lies between belts and chafts, bat
- for ordinary practice, in three cases out four, the problemas to
||, mechanism for couveying power is between belts and gear-
il ing.

«  If experience in the use of belts was thorough, a8 it is in the
. case of gearing, and if the quality of belts did not form an im.
. portant part in the estimates, there would not be much difti-
i culty in detetmiuing where belts should be employed and
> where gearing would be preferable.

Belts are continually takiong the place of gearing, even in
| cases where they have been until very recently thouszht inad.
mxsslble at least one of the largest rolling mills in Pittsburg,
; Pennsylvania, except a singlr pair of spur wheels as the last

‘movers at each train of rolls, is driven by belts throughout.
. Leaviog out the matter of a positive relative movement bet-
¢ ween shafts, which belts as a means of transmitting power can-
Ir

not insure, there are the following conditions that must be con-
sidered in determmmg whether belts or other means should be
employed in transmitting power :

1. The distance to which the power must be carried. 2. The
speed at which tha transmitting machinery must move. 3. The
course or direction of transmission, whether in straight lines or
at angles. 4. Durability and the cost of construction. 5, The
loss of power during transmission., 6. Noise, vibration, and
jar,

In every cuse where there can be a question as to whether
gearing shafts or belts will be the best means of transmitting
power, the several conditions named will furnish a solution if
properly investigated. Speed, noise, or angles may become de-
terminative conditions, and are such in & large number of
cases ; firat cost and loss of power are generally secondary
conditions.

Applying thess tests to cases where belts, shafts, or wheels
may be employed, and carcfully consldenng the specxal
conditions of any casge, the apprentice willsoon find himself in
possession of knowledge to guide him in his own plans and
enable him to judge of the correctness of examples that come
under his notice.

It is never enough to know that any piece of work is’gener-
ally constructed in some particular maaner, or that such a pro-
position is generally accepted as being correct ; nothing is
learned, in the true sense, until the reasons for it are under-
stood, and it i8 by no means sufficient to know from observa-
tion alone that belts are best for high speeds, that gearing is
best to form angles in transmitting powor, and that belts pro-
duce less jar and noige ; the reasons for these things and the
principles that lie at the bottom must be reached before it can
be assumed that tne subject is understood.

(To be continued.)

WATCH-MAKING IN SWITZERLAND.

Horological industry has grown to extraordinary dimensions
in Switzerland, and the Journal de @enve supplies the follow-
ing statistics :—In the four cantons of Neuchétel, Berne, Vaud,
and Geneva more than 25,200 men and 12,700 women are em-
ployed in the various branches of the business, of whom 30,-
600 belong to Neuchatel and Berne. 'The trade has grown of
late most rapidly in Berne, where at present half a million of
common watches are produced annually, their value being set
down at an average of forty francs each, making a total of
£800,000. In the canton of Geneva the number made annually
does not exceed 150,000, but nearly all of them are in gold
cases, and ornamental, so that the total value is about the same
a8 the half million produced in Berne. Vaud makes about the
same number as Geneva; the movements are generally well
finished, but many of them are exported without casges; the
value is considered to average about 55 francs, giving a total of
£320,000. The same canton also produces about 80,000 mu-
sical boxes of the value of £80,000. One-half of the whole of
the watches made in Switzerland are produced in Neuchitel,
and, in value, 35 per cent. of the whole, or £1,400,000 per an-
num. The total number and value of watches produced is given
as follows :—Switzerland, 1,600,000 of the approximative
value of £3,620,000 ; ance 300 000, value £660,300 ; England,
200,000 value £640 000 and the United States of Amenca,
100, ,000 valued at £300 000- It will be observed from the above
hgnres that while the average value of Swiss watches is about
4s. 6d. each those of France reach an average of 44s., those of
England 68s., and those of America 608, 71'he ﬁne balance-
spring of a watch is said to furnish the most remarkable ex-
ample of the increase of the value of a raw material by the ap-
plication of skill. It would be curious to know the cost of the
materials employed to produce the 2,200,000 watches of the
four countries quoted, of the approximate value of £4,800,000.
Still more curious would be the relative value of a first-rate
chronometer, and the materials with which it is produced.

Gavienan: states that the French Stamp-office hag just pur-
chased the secret of the composition of an ink absolutely
indelible, and which resists the strength of all known reagents,
Owing to that discovery, it will be able to put an end to the
numerous frauds which are constantly committed to the pre-
judice of the Treasury, and wbhich consist in restoring to
stamped paper already used its ongmal purity. The annual
loss to the revenue on that head is calculated at 600,000f, in
the Department of the Seine alone.
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WIRE TRAMWAY IN NORWAY.

Mauny valuablo iron mines are at present cither worked to
a very small extent, or even left unworked, owing to their

! being placed at such inaccessible spots as to preclule tho

possibility of economically transporting tho ore to a port of
chipment. Frequent examples of such mines are to be found
on the coast of Norway situated high up amongst the moun-
{aing, which tower above the numerous fiords which indeut
fts seaboard, ‘The only approach to theso miues consists of a
rugged and zig-zag road quite unlit for the carringe of any
large quantity of mineral, and owing to the extremeo steepness
of the mountain side, often leading a circutt of many miles to
reach n spot which s lees than half a mile distant in a straight
lino. 'To accommodate such cases an arrangement of wire
tope incline has been designed and successfully worked, as
shown in the engravings from Engineering, on pages 212, an
213 It consists of two steel ropes of about 40 tous breaking
strain fixed at the mineg, and stretching direct to the small
picr at the foot of the mountain, #panning a distance of 750
yards without support, On it aro run two cages with small
grooved whecels, in which are placed about 12 cwt, of iron ore,
the fixed ropes being kept in tension by means of weight
boxes at the bottom, The loaded cage is made to draw up
tho light one by means of a light steel rope, which passes
round suilable brake sheaves at the iine, and by which the
speed of the descending load is governed. On arriving at the
bottom, the caze is discharged into & large truck ready to re-
ceive the ore, which when fall is in its turn discharged into
the shiptotb loaded. The light cage has meantime arrived
at the top, and being filled is allowed to descend, and to draw
tho emptied cage up  Theincline is anangle of 65 deg., and
the speed at which the cages aro run is about 15 to 20 miles
per hour. By this mcans about 100 tons per ten hours aro
tzansported at a very low cost, the only expense being the
men required to werk it, namely, about three at the top and
two at the bottom  The incline illustrated was made by the
Wire Tramway Cowmpany, (Limited), from the designs and
under the superintendence of their engineer, Mr, W. T. H.
Carrington, for some iron mines situated near Aalsund, which
are the property of Messrs. Adamson & Co., of London. Tho
work was carried out on the spot by Mr. H. Dunn, onnof the
Company’'s assistant engineera.

By the application of such iunclines, which from their sim-
plicity are of small expense, it appears probable that many
valuatle mines, at present unworked, could be utiliged
and their products brought to market. Tramways on the
system cf the company are now being erected in many parts
of thoavorld, one having lately been opened at Llanelly in
South Wales for the carringe of coal, and at Leitrim fora
similar purpose, the latter working on an incline of 1 in 3

SEWER GAS.

The following letter, bearing the signaturo ¢ M.D.,” hasap-
peared in a prominent position and type in the Lundon
Times *—

[through theso pipes. The pipes which carry off refuse wate
should terminate, not in a drain, but in the open air Iy
i London houses they may pour the water directly into the arg
I had constant trouble from offensive odours 10 my own hos
. and was frequently put to much troublo and expcase for new
| traps, the removal of arca flagstonoes to ascertain i€ traps,al
ready cxisting, were effective, &e., till I had, at n cost of abay
303, only, five pipes, which carried refuse water from the hoye,
cut off from all communication with the drain, and tade ¢,
terminate in the nearcst areas. I thus did way for ever with
| five chonnels through which, if by accident or wear a trap wa
{ defective, sewer gas could onter my house, and obviated the ar.
noyance and cxpense which recurred every timoa trap wy
evon suspected of being defective,

2. Scwer gas may entor a houso through the overflow pipw
| of the cistern.

Every cistern has a pipe to convey away tho water which, i
| the cock of the cistern were out of order, would flood the hnse
as often as thu water came into the cistern.

‘I'his overflow pipe of the cistern is frequently made to oper
into the soil pipo of the nearest water-closet—u.c., into a pige
filled with sewer gas.

The refiux of the sewer gas from the soil pipe iato thaover.
| flow pipe of the cistern is, the builders say, prevented by a bead
in the pipe filled with water. So long as the water i this «.
phon bend is sufficient in quantity, and frequently rencewed,
forms an effective trap, but the water in the bend nay crs.
porate or it may become satnrated with sewer gas from the
soil pipe, and when so saturated it will give off from the cie
tern eund as much gas a3 it receives at the soil pipe end, and
£o sewer gas be disseminated in the house and enter into t3»
water of the cistern—water which is used frequently for dnnt.
ing purposes, filling water bottles for the toilet, &c.

‘T'he overflow pipes of all cisterns shonld terminato in the
open air.

3. In towns the water-closetsare at the back of the houseand
the main sewer runs down the centro of the street in front «f
the house. The consequence:s that a drain has to be made v
der the house from back to front.

Injury to the walls of this drain, may result from accumu.
lated sewer gas, and the escape of sewer gas from the dran
through any aperture (accidental or other) in the drain will bs
{n proportion for the pressure of the gewer gas on the wally of
tha drain. To prevent this pressure the drain should be venti.
lated—1.c., & pipe should be carried from thoe drain up ths
back of the house toa little below,the level of the chimney pots,

4. A common practice is to make one pipe to serve the doa
ble purpose of ventilating tho scwer and of carrying off ths
rain watr- from tho roof. The pipe serving this double purpos
is frequont.; & channel for the conveyance of sewer gas intos
house. For every cubic foot of water that enters the pipeaca
bic foot of sewer gas is forced out, and if, as is commeonly the
case, the top windows are near to the aperture of this pipg,
sewer gas finds a ready entrance into the house.

The pipe which conveys the rain water from the roofshould
) open into tho area, and never into the drain,

6. The soil pipe of a water-closet, like the house dran,

should always be ventilated—i.., au open pipe should paw

My own personal experienre and the letters which have from | from the sold pipe to & little below the level of the chimneys
time to time appear.d in the Times proveto me that the modes | —to an elevated spot, that is to say, at some distance frum ai
of cxcluding sewer gas from our Louses are still very imper. ; openings leading ioto the house. If the soil pipe of the wst
fectly understood by the public, by the majority, I fear, of , closet be not ventilated, then whenover the closet is ned
builiders, and by not a few house surveyors and engineers. | ghould there be the least defect from wear or accident in the
Sewer gas finds itg way into a house by one or more of fivedis- | trap, a certuin amount of sewer gas will be forced upwards in-

tinct kinds of channels -—

1. Sewergas very frequently enters a house through the pipes
which earry off rfu-e water, for example, housemaids’ sinks,
butlers' pantry sinks, baths.

As a rale, the pipes from these places are carried directly in-
to the house-drain  The pipes are trapped where they enter
the drain, and the traps wheo of good construction, well fixed,
and new, completrly shut out sewer gases from the bouse, the
dirty water passes iuto the scwer, but no gas can pass back
into the housr. Baut traps are made of metal, and metil weare,
and when the wetal is worn the trap lets the water flow

into the drain, but no longer keeps back the sewer gas. Tho i

pipe from the sink or bath, when the trap is out of order, con-
vers gewer gas into the house, and the defect in the trap is
frequently not discovered till serious illness, due to sewer gas
prisoniug, has called attention to the ' state of the drains.”

It is casy to provent the entrance into a houso of sewer gas

to the house from the soil pipe.

To sum up, the pipes whicl convey refuse water from tbe
hounse and thuse which convey surplus water from the cistens
should, without exception or excuse, terminate in the openal
The main drain of the house and the goil pipesof every wat
closet should be ventilated, and the ventilating pipes shull
boe catried up to about 3 or 4 feet below the level of the oper
ing of the chimneys and at some distance from all other opr
ings into the house—e.g., trap doors on the roof, windost
&c. The pipe which conveys rain watet from the rovf choult
terminate in the open air, and should never be used for venti
lating the sewer. .

. _ The above letter has called forth the following currespo
, dence. ¢ Another M.D.," writes .— . o
It is to b hoped that every householder in the hingdom wil

|

.read and try to master the five plain facts contaned intht
i letter of “ M. D.”
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There is one point which may, I think, bo a little enlarged | perience? There must be some onesize and form of blade, and -
apon with advantige. This {8 the insccurity of siphon traps | some one weight, that should be the best possibl: for the aver-
(sdatl water tiaps aro but modification of tho siphon) if their , ago human face and beard, Yet as to this no certainty can be
water be not frequently renowed. All who sit up lato at nignt ' arrived at from the doctors of the cratt of razor fabrication.
must occasionally have becomo acquainted with tho sickly | One recommends a light razor ; another * our own make,” with
smelithat arises from tho sink in the back kitchen or scullery. | o crooked shank next tho handle, probably that no fingers not
The matn reason for this is that, the cook and scullerymaid  provided with the suckers of the octopus could hold; a third

haring retired to rest, tho water in the trap has not been re-
pewed. The sewer gas on the far sido of tho trap has saturoted
the water and is being given off into the house. Pouring water
down the pipe removes the smell for a thmo., If the waste.
pipes bo all cut off from direct communicat-on with the sower,
354 ). D." advises, this nuieance canuot arlge

T once took part in an experiment to show tho rapidity with
which sulphuretted hydrogen gns is absorbed by water and
given off again, and we found that this gas would, without
pregsure, pass through a column of water contatned in the bend
ofa tube (a siphon trap, in fact), in about the time which it
takes to writo this paragraph.

A third correspondeant rites . —

Some few vears ago I instructed my buildor to let me seo
the end of every basin, sink, wasto, and overflow [ipe in the
open &lr, to ventilate the soil-pipo to tho roof, and all water-
rlosettraps and containers by half-inch pipe to the outside.

1am not comp- tent to discuss the great sewage question, but
1can confidently assert that, so far as tho interfor of °ach.
bouse ie croed, the adoption of the above plan is an effec- |
toal safeguard against tho danger of sewer gas |

Now that winter is approaching, when fires will be lighted
wd doors and windows shut, the precaution suggested by'
uM.D." is more than ever needed.

The essential principle involved is that, by breaking the
continuity of each pipe with the drain, ntmospheric equilibrium
fs msintained between the interior of tho drain and the con-
pecting pipe during every variation of atmospheric pressure,
ad, notwithstanding the more or less highly rarefied condi
tion of the air in the interior of the house, fresh air, and that
oaly, can be sucked back through these insidious pipes.

RAZORS.

Razors, after a.l, form no unimportant subject, and their pur- 4
posc—shaving—mounts in antiquity to pre-historic time. Far |
Iater than that rather 1ndefinity epoch of the archmologists,
Persisns and Chinese, Egyptian, Jews, and Uentiles, Greeks,
Romags, aud innumerablo barbarous peoples shaved, if not
their beards, more or less of their heads, The processes and the
instraments ewmp'oyed by divers peoples and times were, no
doubt, various, aud probably curigus in many ways, though but
little is known abaut them. While soap was unknown, or a rare
cesmetiv, and steel not widely diftused, « Easy shaving  could
soly bave been aceumplished by methods very different from |
oorown Almost in our own day might have been witnessed |
the extreues of the barber s cratt in its pruimitive and its per- |
fut iostruments.  Captain Cuuk was shaved in one of the Paci- |
fc Islands as an act of humage, by the king’s barber, with a
sharpried Gy ster shell, the process of goung over the tough
baed of the great navigator occupyiug about six hours. Cook,
©o doubt, had his oan uld-fashioned steel razors 10 his cabin—
qoite as good, probably, as “ the newest thing out” now in that
line, and at lhe prerent dav Shefficld razors are to bu found
plentifully amongst the Fiji Islanders, Bosyesmens, Hottentots,
aud the trit 5 subj.ct to King Cofice.

The “hinese razor is a curious bit of sheetsteol,very muchilike |
s peony picce clipped off stra.ght at ono side, and sharpened ,
it the opposite one, with a thin projecting tail which connects |
#with the eplit handle almust identicas with that of modern
Eﬂ{"p’an razors, which suggests the notion that the rather pe—
caliar handles in which our razors aro mounted may have come |
®us from Asia.  In Europo the stralght or slightly curved
tade of some 4in. in length is universal, but inoumerablo
varieties and vagaries, in furm and proportion, weight, &c.,are
évergwhere encountered, the real reason as the base of all be- |
ag, prebably, that there aro razors made to sell and some to
thave Rut i3 an instrument for shaving a thing absoluntely be-

oracularly advises a heavy razor, with a thick back, and strong
enough to cut the throat of Goliah ; while Germana tell us our
British razors are all wrong, that nothing shaves well but the
Haraburgh razor, with its hollow sides and thia pliable edge,
which never requires setting. We should like somo hght and
gulde through all this labyrinthand contradiction, for we must
confess that the resulting impression chicfly left upon our
minds by 1t is, thatthero are few branches of retail trade jn small
wares in which there is more bumbug th.un in that branch of
the cutiery craft which deals in razors. An excellent razor, well
tempered, of good stil), and with a black bandle, can bo pur-
chased for about 1s, Wo can testify that such a razor can shave
well, and for many years. Yet go into some eminent ¢ cutlery

establishment ' in any of the great London thoroughfares and -

vou will be asked 128, to 143, for a pair of instruments with,
perhaps, ivory handles. and much ghtter from the polishing
wheel, but intrinsically not a whito better than the soldicr's
razor at 18, A curious essay, and of some length, might be
written as to the improvements, pretended or real, that have
within this century attracted scientific or general attention 1n
razor making. Some of these, like those given account of by
Parkes, of Birmirham, in his 4 Chemical Essays" of some forty
years ago, which attempted to fix the tempemture at which
razers should best be tempered, were lnudable attempts to reduce
empiricism in art to the science of rule, though little came
of it. Nor did any real improvements result from the somewhat
elaborate experiments of Faraday and Stodart on improving
razor steel, by the alloy of other metals in minute quantities.
Rhodium and silver-steel razors have all passed away, though
so-called ®silver steel razors” can still be purchased near
Sheffi 21d which do notcontain a trace of silver, Firat-class cast
steel of the most bri.liant fructure and closest grain and perfect
hardening and tempering are the only real requisites to form
a first-class razor. The right quality of steel can be chosen,
but in the tempering an element of uncerfainty remains, which
is no doubt the cause on which the capriciousness experienced
in the gocdness of any * pair™ of razors proving quite alike
depends,

A knife or surgical scalpel may cut through animal tissues
with perfect smoothness and but little efturt, but «t may not
shave well. The razor edge must not only be sharp, but smootb,
1., ifit be like all edges, that of a saw, 1t must be that of a saw
whose teeth are more thun microsuopically nne. This was the
basis of a mode of sharpening razors propos.d about forty-five
years sgo by Mr. Gill, a patent agent and editor of ¢ Giils
'echnical Repository,” which drew fur a time some attention,
namely, to burnish simply the sides of the razors edge with
the * currier’s stee!,” which i» only o bit of finely hardened
and polished stec! wire, and this thinnnz and smoothing of the
edge is also the foundation of the Hamburgh construction, in
whch the edge furmed by the vscalativn of opposite outside
surfices is thin enough to bend under the finger nail and yet
return to it3 position. But though thieso razors are said to need
nob setting, they scrape ratler than shave, and most uncomfor-
tably.

Then the “sctting  of the razor beromes a source of ever
renewed nved and annoyance, it being a rare thing to get it well
done, and the expense 1s no longer beneath consideration, since
Loundou cutlers bave fallen 1o with the prevailing habits of
extortion and doubled their prices, under the pleaof enhanced
wagus, &c. We have very many readers in all classes and in all
sorts of occupations, and amongst them many ingenlous and
inventivo mwen. ‘Wo ask them to constder whether 1t be not pos-

sible to cunstruct a machine for automatically setting razors—

one that dnnven by power shall apply 1ts tine grinding power to
the razor blade already fix.:d into a suitable rest or frame, in
guch a manner as to effect all that now depends upon the dex-
terity of the ‘ setter’s * hand, or tho degroe of carelessness. or
the contrary, with which he does his work. With the pohishing
machine for telescopic specula and the gem cutters wheel be-
fore as, why should we despair of this? Once accomplished, 1t
would prove, even in Londonalone, a little gold-field to reward

voud the control of rational principle, or the teachings of ox- | the persoverance of the inventor.—T%ke Engincer. .
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- the step of the Yever, raises the fermer.

THE NEW WIMBLEDON RIFLE TARGET.

‘I he introduction, by the Nutional Rifle Association at Wim.
bledon, of the new rifle targets, an invention of Captain Costin,
the executive officer of the council, has had a material e¢ffect
upon the shooting during the meeting of 1874, last summer,
‘The object of the change was to inavgurate such a system of
matking as should secure the highest possible conditions of
fairne s3 to the marksmen, to prevent the occurrence of «ties”
—stich 8 tertile source of annoyance heretofore—and to obviate
the necessity for the severe labour hi'herto exercised by the
markers in the covered pits before the old iron targets,as well
as 1o render their occupation a safer one. The following sweep-
ing reforin was therefore cflected at all the butts, excepting
those for the 800, 900, and 1€00 yards ranges, those at which

i the Swies targets had already been erected, and a few others of

minor impertance. The iron tarzets were removed, and a series
of movable canvas ones were countrived somewhat similar in
construction tothe old Swiss oneg, the peculiar merits of which
had been satiefactorily tested. A novel system of marking was
morcover applied to all the targets.

The nnture of the new targets is of g0 interesting & character
that we <hall give a somewhat elaborate description of them.
A series of Jongitudinal pits (see Fig. 1), connected by subter-
ranesn tunnelsof brickwork, so as to enable the markers in one
butt to communicate witl: those in another, 1s dog in front of
the butts, in some cases to a depth of 9ft. and in others, to a
depth of 11ft.  These fits are portioned off by piers intoreces-
ses for the various targets, the recesses themselves and the
piers between being revetted with brickwork. The front s.de of

. the pits is lined with boarding. Upon the summits of the piers

stout baulks of timber are lsid, which are securely bolted to
uprights let into the brickwork and to a framing behind, The
ends of the baulks project a little from the piers, and are sufhi-
ciently far apart to admit of the targets biing placed between
them  Standards of gas-pipe ascend from the foundations of
the pits to the extremities of the baulks, two on either side,
which act as guides, for the targets to run up and down on.
These consist of two, a striking and a “dummy” target to
each recess, the former being for the marksman toshoot atand

. the latter for the shot to be *“marked” on. The target proper

connists of'an iron frame covered with canvas, which is painted
with a laige white circle und a back “bull’s eye,” &c., the
corners being left black, the frame constructed of kaife-edged
iron presenting an angle of about 50 deg. to the frout, which is

. assumed to be the best angle for preventing splashes from the

bullets. The “ dommy” consists of & wooden frame, covered
and painted in & similar manner, except that the bull’s eye is
red instcad qf dlack, and that & wite screen is attached to the
whole of the front surface to hang the marking discs cn. The
tarcets are bung to the ends of two chains, one on each side,
which pa-s over pulleys fixed t¢ the ends of the baulks of timber,
sliding up aand down the guide rods like buckets in a well, by

. means of the guides which are attached to their bottoms. Thus

when tho striking target is down the dummy taiget is up,and
vice versd. Now the striking target with its iron frame is of
course heavier tban the dummy, which has only a wooden one.

' Hence the normal positions of the targets would be with the

dummy clevated. Butthe dummy has a long iron lever attacbed
to it by an elongated slot passing over & button, the opposite
extremity workiog on a fulcrum fixed io the wall or pier. To the
centre ot this lever a step is hung upon which 2 man can stand,
and bis weight is sufficient to countcrbalance the difference
between the weights of the wooden and iron frames.  Thaus we
bave two motions established. Theiron-framed target raiacs the
wooden-framed one, and tuc latter, with the markerjstanding on
Practically, the irou-
framed target is too violent in action, and a brake has conse-
quently been placed upon the cross-bar of the dummy, which
coentrols the action of the lever aud at the same time acts as
an additional counterweight. It lies loose npon the cross-bur

when tae dummy iz down, butas the rounded end of the lever |

prejects above the croes-bar during 1he ascent of the dummy,

the counterweight, which is broad and hinged, is lifted, and |

when it is checked Ly the short break chain shown in the
diawing, the further elevation of the dummy is correspondingly
arrested  In order to keep the dummy down, when the

. marker gets off the step of the depressing lever, s break bandle

with a drop weight is contrived in the front wall of the weli-
hole into which the targets sink, this is lower than the pit-
bottom, a stop on the brake-lever bandle catching a button on
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the dummy target, and preventing its rising again until the
handle is drawn back, as shown in the engraving. A small
handle is placed upon the depressing lever alluded to before,
| for the marker to grasp in bis descert, in order to prevent his
hands being jambed between the lever and the wall.

Such is the arrangement of Captain Costin’s new targets.
‘Their mechanical working is capital; it is, bowever, antici-
pated that several modifications will be made in ensuing years,
& better dieporition of the woodwork framing behind the piers
and of the baulks being contemplated. I'he dimenrions of the
targets, spaces, divisions, &c., may be scen by a reference to
drawiogs Figs. 1 and 2. T'he¢ smaller ones are not as yet com-
pleted, but will replace those marked ¢ A" in Fix. 2 next
year, they not having been fitted as originally intended,

The *« marking " at all distances is with large discs hung
upon the screen over the face of the dummy target, as nearly
as possible over the correspondin spot to that which has been

picrced by the bullet in the strikiug target. ‘The arrangement

18 a8 fullows :—

Buli's eye] ] white disc ] [5 marks.

Centre L. | red disc i | 4 marks.
' ““w"i‘tl{:d . t and scoring §

Tuner ) white and bluck 1 | 3 warka,

Quter J J black ) l 2 marks.

A ricochet is signalled with the letter R ona disc. A shot
striking outside the outer cirele is not signalled  But in order
| more fully to satiefy the markswaan in the identification of his
i shut, a small piece of zinc, with a hook upon it, called a
!« Bland's patch,” is hooked into the actual aperture made in
the striking target, where it remains until & consequent shot is
fired, and can easily be seen with a binoculai glass from the
firing poiat.

The advantages resulting from the introduction of the new
targets and the new system of marking are very apparent. The
increase in thec number of divicions on the face of the targety,
from three to four, must neccessarily diminish the chances of
t ities.” The occurrence of these often destroyed a good match

from square toound is also an improvement, Observe the
dotted lines in Fig. 2 for 500 and 600 yard targets which show
the old marking. ‘The shot marked b is actually ncarer the

have scored less under the old system of marking! We would,
moreover, quote aun incident to demcnstrate the safety of
working the new targets. .\ single important accident from
bullet splushes occured during the Wimbledon meeting of 1374

‘This was at the old targets.  The accuracy of the pew system
ot marking a shot &j pears to have given general satistaction
I to the volonteers and otbers engaged in prize shooting.  As to
' the rednction or otherwise in the amount of labour required to
| be exercised by the marker's wo can say nothing. Opinious
! differ on this point very widely.— 7he Eugincer.

THE AUTOMATIC GAS SAVER.

it has been calculated that the aversge consumer of iilumin-
ating gas, in large citics, is subject toa waste which costs
bim from one quartrr to one third more for fas than is really
neccessary to produce the requisite light. The reason is obvious
from the fact that the precsuie, as transmitted from the works,
must always besufticient to iusure a full supply, not merely
to the highest places, whither the gas rushes at greatest veio-
city, but to the lowest localities. The normal pressure, there-
{ore, never falla to & point at which no waste at the burner can
| take place. Noris it, indeed, possible for the manufacturer
to supply each customer with the proper pressure to 1nsure the
greatest Iuminosity, for he is prevented, both by difference of
, #ituation of points of delivery and by the constant varationia
the quantitics drawn from the works by individual consumers,
Cutting off at the scrvice cock or using check burners siwply
reduces the light witbout aftecting the proportional degree of
waste ; so that the only valid means of aveiding the latter lies
in an apparatus which will automatically control the pres-
sure, keeping the same uniformly at the most advantageous
point, as the gas leaves the meter.
A new machine for this purpose has lately becn patented
(May 19, 1874), sud engravings of the samc are presented on
| page 220. The unoticeadle feature is the absence of the straight

centre of the bull's eye than that marked z, and yet it would

at its termination. The alteration in the shape of the divisions |
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diaphragm,
with the valve rod secured to its center, and governing the
valve throush its being forced upward as the pressure is aug-
mented. The difficulty, due to the hardening of this appliance

' and consequent loss of its vibratory power, is, it i8 claimed, ob-

viated in the present apparatus, by making the device of
leather, covered with graphite, and in telescopic form, so as to
have from onc and a half to six inches vibratory motion, ac-
cording to the size of the machine.

The operation will be understood from the sectional view,
Fig. 1.

An increage of pressure, whether it occurs in the maing or
service pipe, by patting out lights, is instantly communicated
to membrane, ., the tension of which is thereby increased.
Asthe membrane expands it is forced upwards, carrying with it
the rod, C. which works the valve, E, and contracts the aper-
ture through which the gas enters chamber, G ; the quantity
now admitted in agiven time being exactly equal to that which
passed when the pressure was less and the opening greater.
When the pressure again diminishes, the tension of the mem-
brane is of course relaxed, aud being forced downwards by the
weightin the cup, B,againcarries with it the rod,C,and theaper-

' ture to the chamber, G, is ¢nlarged. Thus it will be scen that

the saver is a self-acting valve, the operation of which depends
on the equalization of antagonistic forces, nam»ly, the pressure
of the gas within the chamber, (i, impclling the membrane
outwards, and the weight without impelling it inwards. By
the combined action of these very dissimilar agents, the area
of this aparture, by which the gas enters chamber, G, is exact-
Iy adjusted to the velocity with which it moves. From the
chamber, G, the gas escapes by the outlet pipe.

The comparative size of the apparatus and its mode of
adjustment to the meter are shown in Fig.2. The cffect upon
the flame will also be noticed. The construction i8 substantial
and durable, the best quality of sheet copper, without seam,
being used to confine the gas. The valves are ground and titted
0 as to control a single burner, and may be readily cleaned of
impuritics.

‘The manufacturers add that whoever pays s8ix or eight dol-
lars, or even less, a quarter for gas, will save at the rate of
frors twenty to forty per cent on his gas bilts by using this
machine.

BOLT AND STUD-END CUTTER.

We illustrate, from Eagineering, on page 220, a very handy
little tool for finishing the ends of bolts and etuds, Itcon-
sists, ag wil! be seen from Fig. 1, of a tubular body which
screwed upon the stud or bolt, of which the end is to be cut,
a ring or washer being slipped over the stud so that the body
of the tool is screwed up agzainst an abutment. Within the
body there is & short spindle, the lower ¢nd of which forms a
tonl-holder, as shown in Figs. 1, and 3, while the upper end
carries & handle by which it can be votated. The upper part
of the body of the tool is counterbored, and has ascrew thread
cut within it, there heing fitted to this portion a uut, the head
of which has teeth cut around it, as shown in Fig. 5. This
nut does not directly it the spindle carrving the tool, there
briny interposed between the two a thin brass bush haviaga
collar formed at its lowerend. From this collar project two
lugs which fit into grooves or keyways cut in the screwed
pertion of the bady, as showa in Fig. i, and 2. These lugs
preveut the bush from moving round with the gpindle, and
thus prevent any motion from being communicated to the
not by friction as the spindle revolves.

The nut of which wo have just beeu spesking gives the '

downward feed of the tool, the nut receiving an intermittent
motion by the neat and simple arrangement of self-acting gear
shown by Figs. 1,and 5. From these views it will be seen
that the handle carries on its undeiside a small casing con-
taining & detent or pawl, which is forced towards the feed nut
by a spiral spring. This detent has aface deeper than the nut
and the lower part of this face bears against a collar which
almost surronnds the upper end of the body of the tool, this
collay being, howover, cut away at oue point so as to form a
notch shown in the plan Fig. 5. For the main part of each
tevolution the feed pawl bears against this collar, and is pro-
vented by the latter from engaging the teeth of the feed nut;
ou the notch being reached, bowever, it enters it, and at the
, ame time engages with the feed nut, the latter being then

heretofore commonly employed, forming » flat dish, ‘ carticd round until tho pawl is lifted out of gear again by

18|

sliding up the inclined side of the notch.

The form of cutting tool used is clearly shown by the en.
gravings, and it is, as will be seen, of a <imple shape and
easily fixed. Being fix d on the stud or bolt to be operated
apon, the tool makes a perfectly strady cut, and turns out
excellent work, the finisl. being fully as guol as conld be

" obtained in a lathe. Mr. Nelson informs us that by the aid
iof this tool twelve ; in.stud ends can be finished in twelve
! minutes, while there 15 the advantage that the wotk is done
i without incurring the risk of breaking or loos ning the stud
Ior bolt. Altogether the tool is a wery useful ooe, and we
i expect to sec it largely used.

MISCELLANEOUS.

Tar Teurerise o Stest.—~The Government of the United
States has acquired, fur the svm of 10,000 dols. the
following process, invented by MM Garnaut and Secighfield,
for tempering steel:—#The steel, heated tu a cherry rod, is
sprinkled with sea salt and worked in this state until it has
assumed nearly the form required, the chloride of sodium
being renewed from tine totime. For the latter is afterwards
substituted a mixturc of equal parts ot chloride of sodium, sul-

pint of saltpetre. The steel is again heated, and the hammer-
ing is continued until the steel becomes retined throushout its
whole substance and assumes the desired shape. It is then
again brought slowly to a cherty-red beat, and plunged into a
bath of 3 7 litres (3} quarts) of rain water, 42 4 grammes (1-434
0z.) of alum the same quantity of carbonate ot soda and sui-
phate of copper, 23 3 grammus (1 0z ) of saltpetre, and 169 8
grammes (5 843 0z.) of chloride ot sodium.

Latext Hear or Steam.—~During the change of water into
steam, a remarkable phenomenon has been discovered, being
nothing less than the apparent disappearance of large amounts
of heat, which appear to be consumed in order to overcome the
cohesion of the water particles, and change it into & repulsion,
which is the cause of the cxpansive elasticity of the steam,
and results in the useful application of its pressure, The heat
which thus disappears is called the latent heat of steam, and
it reappears again as soon a3 the gascous steam returns to the
' condition of liquid water. ‘The amount of this heat is about
, 1000 upits; that means, in order to convert 1 lb, of water of
212 deg. into steam of the same temperature, 100v umts of heat
will disappear, or as much heat as would suffice to heat 1000
i 1b. of water 1 deg., 100 Ib. 10 deg., or 10 lb. 100 deg., conse-
| quently, a8 1 1b. ofanthracite coil gives 14,220 units of heat, it

{ will convert 14 2 1b. of water, and bituminous coal 135 1b, of |
| water into steam. The amount of cxpansion which the water |

"undergoes during this change is an increase in bulk of about
1700 times ; and as 1 cubic foot contains 1728 cubic inches,
the usual statement that every cubic inch of water becomes
a cubic foot of steam is nearly correct for practial purposes.

A patent has recently been taken out in France for the pre-
paration of leather from tripe, intestines, and other animal
| membrances. These are soaked in milk of lime while still

fresh, then washed in water, and finally immersed in a paste -

| made of starch and white of cggs. Tho snbstance thus formed
l i8 to be used for glove making, etc., and may also be tanned or
! curried,

Well worn files ave first carefully cleaned with hot water
' aud soda ; they are then placed in conuncection with the posttive
| pole of 8 battery, in & bath compo-ed of 40 parts of sulphuric
acid and 1000 parts of water. Tho negative is formed ofa
copper spiral surrounding the files but not touchiag them ; the
coil terminates in a wire which rises toward the surface, This
arrangement is the result of practical experience. When the
filez have been in the bath ten minntes they are taken out,
washed aud dried, when the whole of the hollows will be foand
to have been attacked in & very sensible manner, but should
the effect not by sufficient, they are replaced in the bath for
the samo period as before. The files, thus treated, are to all
appearancé liko new ones, and are said to be good for 6)
hours’ work. M. Werdermann cmploys twelve medium Bungen
elements for his batteries.

phate of copper, sal-ummomiac, carbonite ot s da, and a half |
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ELEPHANT ATTILLERY SERVICE.

HOW TO BUILD A SNOW-PLOW.

The snow-plow illustrated on this page is
built so as to be fixed vpon the forward part of
& double sled., The frame is made of 4 X 4
ozk scantling, and i8 similar in form to a
double mold-board plow. One runner is fixed
to the forward part, at such @ distance below
the edge of the plow as to raise it to clear
obstacles snch as stones orfrozen mud which
may be in its way. Four inches would probably
ingeneral be a safe distance. The hinder part
of the plow rests upon the eled as shown in
the engraving, and is bolted to it. A long tongue is fixed
into the place of the ordinary one, and is fastened to the
front of the plow by an iron strap, which is bolied to the
frame. The hinder portion of the plow may be covered with
boards, and a seat fixed firmly upon it. When it is used, it is
best to load it as much as possible. The sides of the plow are
made of half-inch oak or basswood strips, steamed and bent
into shape. The outer surface of these strips should be dressud
sx;}oothly, which will make thedraft easicr..—American dyn-
culturist.

ETCHING IRON.

Prague, to tho subject of etching iron with acids. His method
is not a new one for arriving at a knowledge of the qua

AND MECHANICS' MAGAZINE,

| quality is attacked
Much time and attention has been devoted by Prof. Kick, of | is separated,

221

can be poured off without removing the wax, the carbon rinsed
off, and the surface examined. If too much chloride of an-
timony is added to the acid,a black precipitate will soon form,
which can easily be distingnished from the carbon. One drop
of chloride of antimony to the quart of acid is safficlent.
When the etching is finished, the wax rim is removed, the
fron washed first in water containing a little alkali, then in
lean water, brushed, dried, and varnished. Ifin a fow hours
it Legins to rust, the varnish should be remuved with turpen-
tine, which also take off the rust,and then varnish again.

The appearance of different kinds f iron when etched i8 os-
sontially as follows :—Soft or sinewy wrought iron ofexcellent
s0 equally by the acid, and so little carbon
ovon after several hours’ action, that the surface
remains bright and smouth. Fine grained iron acts the samo ;

lity of | the surface is still smoother, buta little darker, Coarse grained

iron or eteel, having been used with some success for a long | and cold-short iron is attacked much more violently by acid

time,
expo’rimente makes them exceedingly valuable.

Somo kinds of iron exhibit what is known as the passive | be washed off, and

state, and are gnacted upon by acids ontil this state has been
destroyed by heating, Tho surfaces thus prepared were

inclined to rust very soon. After a serles of expenments with ,
nitric, sulphuric, and hydrochloric acids, and etching solu-
salts, Prof. Kick found that a mixture of equal |
to which was added a;
trace of chloride of antimony, was the best etching solation.
The chloride of antimony scems to render the iron less in-

tions of copper
parts of hydrochloric acid and water,

clined to rust, so that, aftor washing thoroughly in warm water,
and applying a coat of Damar varnish, the etched surface may
be preserved quite clean.

The smooth aurface that is to be etched is surmounied with
arldge of wax an inch high, as isdone in etcking copper
plates, and the acid is poured into the diso thus formed. Ata
temperature of 55 to 656 dog. Fah, the action soon begins, as
shown by tho gas evolved ; in winter the etching is poor. The
time required is from one to two hours, but the etching should
g0 on until-the toxture is visible. Every half hour the acid

but the care with which the professor has conducted his | than the above.

In ten minnutes, especially with the latter,
the surface is black. After tkirty minutes a black slime can
tho surface will remain black in spite of
washings, and exhibits numerous little holes. Cer-
of the iron are usually eaten deeper, while others,
althongh black and porvus, offer more resistance. By allowing
the acid to act for an hour or so, then washing, drying, and
polishing with & file, a distinct picture is obtained. Malleable
cast iron, we know, rusts more esasily than wrought iron, and
1t is intervesting to know that the action of acids is also vio-
lent, the snrface belng attacked very violently. Grey pig-iron
acts like steel , the etched surfaces have quite a aniform grey
colonr. In puddled steel the colour, after etching and washing,
is grey, with quite a uniform shade, and the lines are gcareely
visible. Cement steel has a very similar appearance, the
lines being very weak. In Bossemer and cast steel the etched
surfaces are of a perfectly aniform grey colour, with few, ifsuy,
uneven places. The softer the steel the lighter the colour.
On etching, the finest hair-like fracturcs are rendered pro-
minent. A piece of steel, which looked perfect bofore etching,
afterwards exhibited & hair-like fracturc throughout its whole

repeated
tain
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lepgth WVhen different kinds of iron are mixed the acid attacks l Americon markets, at tho samo timo affording immense facili.

that for which it has the greater aflinity, while tho other is
less acted upon than if it wero alone. Etching is ev.ceedingly
valuable to all who deal largely in iron, as as it enables them
to determino with comparative accuracy the method of prepar-
ing tho iron, as in tho case ot rails, &c., as well as the kinds
cmployed.

CANADA,

The Fort Pelly telegraph line now shows itself on Main
street, Winnipeg,

Work on the Victoria Railway is advancing rapidly. The
grading in the vicinity of Fenclon Falls is being pushed
on v:g;)rously. The bridge over the Fenelon River is well ad-
vanced.

A Chinaman while gold digging near Quesnclle, British
Columlie, found a picco of gold weighing 25 oz., said by good
Jjudges to be the prettiest, best and one of the largest specimens
ever found in that prevince.

The C. P. R, survey party under Mr. John Tratch were,
about the 1st. inst., camped on the north side of the Fraser, s
little below St. Mory’s Mission. 1t was proposed to cross at
Ono Tree Island, aud keep down the north side to New West-
ninster and Burrard lolet,

A new car for the uso of Mr, 'I'homas Reynolds §Managing
Director of the St. Lawrence and Ottawa Railway Company,
arrived at Prescott last weck., Its is something after the style
of the * Pallman,” and is, ike it, divided into difterent npart-
ments, It was built at Taunton, Massachusetts, Car Works,
and is handsomely and richly titted up.

A paper mill has been established at Ponobseqmis, N.B. A
local paper manufactory was a want long felt in the Province,
and particularly in St. Johs, where the daily consumption is
very large, and where the publishers of the daily papers have
often been put to great incunvenience and loss through delay
in the arrival of their urders from Canadian or other houses.

The New Brunswick Railway, through the prompt action of
the Minister of Public Works in furaishing old rails at market
prices, will Le alle to make zood its promiscd extension to
Andover this season. Thls will be an immense boon to the
lumber tiade aud to the Lusiness of the country generally.
Supplies wilk now be got through to all points during the
winter. The Cowpany may have to pay o pretty smart price
for the rails, Lut the ob!.gations of the country to the Govern-
ment for acting so promptly are nonc the less.

4A wood boat has sailed from St. John, N.B., for Havana,
Cuba, with a general cargo. It is considered & foolhardy ca-
terprise,

Mr. Baillargé, Corporation cngineer of tho North Shore
Bm’lway,' has prepared a report of his first tour of inspection,
which will be presented to the €1ty Council to-night, Alr. Bail-
largd expresses himself agrecably surprised at the quantity
and quality of the wo,h done on the read.

Pn LIPSBURGH, I'arxgay axp Yawasza Raiwroap.—Mr. Gau-
vread, the chicf Government engincer of Quebec, examined
the first section of the line just graded, south of this plac+, to-

. day, in company with Mr. Leggee, the engineer-in-chief of the

roud, and Mr. Foster, the contractor. Mr. Gauvreau expresses
bimself well satisfi.d with the progress made and with the
character of the work. Tae completion of the first section
wul ensure the Government grant next season. It is expecled
that tae 1oad will soon be completed to Philipsburg aud open
for tiaffic, « distance of forty-six miles, through a thickly-
scttled sectivn of the country, to wuhich it will prove of the
most incstimable value, This line will extend from opposite
Three Rivers to Phulipsburg, on Lake Champlain, a total dis-
tant of about one hundred miles, and is the most direct aund
cheapest route for the transport of lumber and minerals from
the great St. Maurico district, north of Threo Rivers, to the

!

tics for the transport of hay, grain, and other agricultural
products of the fine country through which it passes to the
best American and Canadian markets,

A large deposit of five brick clay—the only one, it is smd .,
in Canada—haslately been discovered at the head of Moore's
Lakeand Gull River, on lot No. 24, in the 6th concession of
Lutterworth. Mr, Thowas Ieary, the owner of the propurty,
is negotiating with a party iu ‘Loronto to establish o tire-brick
manufactory on the spot, and the negotiations are llkely soon
to be completed. Its superior quality over other clay is that
it contains neither lime, magnesia nor iron, which renders it
more veftactory than any other clay. This is oue of the most
important discoveries ever made in the backwoods, and tha
supply of the material is believed to be practically inex-
haustible,

The new locomotives for the Intercolonial Railroad, are to
bo ready by the 15th of June. Of these tweaty are being built
by the Baliwin Works, Philadelohia, 10 by the Kingston Loco-
motive Works and 10 in Halitax, The last mentioned lot
bave been in hand for nearly three years, if we remewber
rightly, and are about half completed. ‘I'he Baldwin loco-
motives are to be delivered freo of all charges, at Sy,0vua
piece, United States funds, The Kingston contract was only
secured for a Canadian establishment by giving them the
benefit of the duty on the foreign article, by which arraoge.
ment their price is so much more than that of the Baldwin
Works. We belicve the same thing was done in the case of
Messrs. Harris & Co., and we copsider it perfectly right. lhe
rule of Council, admitting foreiga works free of daty, has been
suspended dnd will probably never again be in furve. Thisas
a movement in favor of Canadian industry, and it is of the
most beneficial character.—St. Jokn Telegraph.

The following particulars respecting the first discovery of
gold in Nova Scotia are given by Mr. Heatherington in his re-
port on the mining industries of that territory .—Tho existence
of gold in the Province appears to have becn knowu to its
carliest settlers, judging from the ancient names of « Cap
d’or, ¢ Brass d'or,” Jeddore (evidently a corruption of * jeu

d'or,” or jet d'or,” and Gold River, in all of which localities |

the metal has since been found. In Dr, How's Mineralogy of
Nova Scolia 1t is stated that gold was found onc hundred
years ago, and-gold washing was practised in the river Avay,
at Windsor, about the beginning of the present century, The
same authority also writes that the late Canun Gray, D.D.,
Rector of Trinity Church, St. Jobn's, New Bruuswick, who
died in 1868, aged 70, told him that as aboy he¢ had taken
gold out of rocks on his father's property, ncar Halifax, aud
had it smelted by a jeweller in that town, aud that Mr. B,
G. Gray barrister-at-law, and son of the deceased clergyman,
possesses old documents which show tbat particulac impurtance
was attached to certain parts of the family estate, presumably
from the koown existenco of gold. Its occurrence also in
Sherbrooke, 1saac's Harbour, and Lawreacetown is stated to
have been fawiliar to the oldest residents. The ficst recorded
instance of scientific discernment aiding discovery, and sug-
gesting tho existence of gold-bearing quartz of ¢conumic 1m-
portance, is that of a captain of the Royal Welsh Fusthierts,
who, in the spring of 1840, pointed out the aunterois char.
acter of the rocks at Gold River, near Chester, but, being on
the eve of departure with his regiment, was unable to prose.
cute a sgearch in person; and it was only after a lapse of
twenty-one years that explorations were made and the correct-
ness of his observations proved. The probable occurtence of
gold is also mentioned in Sir Charles Lycll's Notes on the
Geology of North America (1842 ;) aud in the first edition of Dr.
J. W, Dawson’s Acadian (Feology (1855), but really practical
results were first derived from the following discoveries .—
MM. John Campbell and R. G. Fraser washed gold from the
beach near Halifax in 1837 ; and in August, 1855, Mr. E. A.
Mitchell, of Halifax, obtained & epecimen of aunifsious uartz,
which was seen by Mr. W. D. Sctherland, solicitor, and subse-
quently seat to Dr. How, at King's College, Wiadsor. In 1858
Captsin Champagne L'Estrango found gold at Mooscland,
Tangier ; and in May, 1860, Mr.John Gernsh Palsiver made
tho «Jiscovery which actually laid the foundation of the gold-
mining industry of the Province. With the exception of Mr,
Campbell, who was temporarily omployed by the Government,
these discoverers have received no reward.

o ey
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" REPORT OF WALTER SHANLY, ESQ, C.E., ON THE
CAUGHNAWAGA SHIP CANAL.

Nortu Apaus, (Mass.)
’ 24th August, 1874.
Hox. Joun Young,

President Caughnawaga Ship Canal Co.

' Dran Sir~In compliance with your requcst, that I would
examine into, and give my viows of, the cost of constructing
the “ Caughoawaga Canal,” so called, and state my opinion,
geunerally, as to tho desirability of the work and its probable
effect on the trade of the country, I now beg to say :—

First—As respects cost—I have made an estimate based on
the dimensions of this canal proposed by the late J. B, Mills,
Civil Engineer, in 1848, and which are identical with those
of the existing §t. Lawrence cansls—lock 200 x 45 feet, with
9 fect of water on the sills,

I, of course, accept as correct Mr. Mill' quantities of the
szveral kinds of work embraced in the comstruction of the
canal on the plan referred to, and do so with the utmost con-
ndence in their reliabihity ; & confidence inspired by my
knowledgo of the care and accuracy with which such calcul-
ations ever came from the hands of my deceased friend, and
at oue time, professional chief.

His estimate of cost amounted in the aggregate to $1,814,-
4u8, which under tho prices ruling for such kind of work five
aud twenty years ago would bhave been ample at the time, but
in view of the great advance in the value of labous, materials,
lands, and all things clse enteriog into the cost of undertak-
1ngs of the sort, I canuot bring the amount that would now
be required to complete « Mr, Mills' Canal ? in a proper and
substantial manner below $3,763,000 ; 10 which, however,
permanent stone structures are provided for where, in some
cases, aqueducts for instance, the original estimato contem-
plated using wood.

Having now entered upon (at least we have been told so:
the external manifestations of the fact are not wholly con-
vineing yet) a second era of Canal enlargement in Canada, the
« Laughnawaga "scheme will, of course. have to be reconsider-
ed and remodeled 10 some of 1ts originally proposed details to
make it itin with the other parts of the system — whatever
that is to be. The dimeunsions adopted for the new, or im.
proved, Welland canal, are—locks 270 x 45 fect, with 12 feet
water on the mitresills.

Mot baving access to Mr, Mills' detailed plans and notes of |
survey, I am without the requisite data for making more thav |
au approximate cstimate of the cost of constructing the
caughnawaga canal on the scale of the “ enlarged Wellaad,”
but, approximately, I would not venture tostate the additional
outiay at much less than 50 per cent. advance on the cost of
the lesser work, In other words, the Cauchnawaga canal on
the dimensions above assigned to the Welland would involve
an outlay ot some $5,500,000. But I do not think that such
large capacity, in respect of depth at all events, is ncedful to
cusure to a canal connecting the St. Lawrence with Lake
Champlain its fullest measure of usefulness and success. The
dufference in cost 1o & canal adapted to vessels of 12 feet

+ draught and onc of two feet less depth would, in this instance,

- be not far short, probably, of a million and a quarter of dol-

lars, ‘Ten feet draft 1s as much as is required, and on that

basis the Caughuawaga canal may be constructed for about
$4,250,000.

. do much for my views on the cost question ; and now, with

your permission I will tonch upon the general proposition of

the improvement and perfecting of our canal system, as bear-
ing on the Lake Champlain connection.

It is undoubtedly desirable and important that our river im-
provements—>~t. Lawrence and Ottawa alike — should be of
unitorm design ; parts of onc systom: but I hold that the
Wellaud canal ought to be conceived and carried out on a
widely differeat scale, as baving a diffierent mission to fulfil.
The object of the Welland canal is, or should be, to do away
with, s0 to speak, the barrier dividing Lake Oatario from the
Lakes above by making the canal of such ample proportions
as wiil pass, with the least perceptible interruption possible,
the largest vesscls employed in the carrying of flourand grain.
Cbicago harbour, formerly adapted to vessels of ten feet draft
only, has been improved to 14 feet of depth, and with any

! less water on its locks-sills the Wetland canal will not pro-
| —

perly accomplish the object indicated above. [I'ho largest
propellers loading in Chicayo or other upper Inke ports should
at least, be allowed the option of proceeding without break of
bulk {o the extremest casterly point of lake navigation in
Canadian waters—Kiogston or Prescott. Lot the bulk, or
oven a fair proportion of the bulk, of western freight onco got
down into Lake Ontario, and we of the River can battle for it
with every certainty of being able to carry off the victors
share,

Transhipment from lake vessels to river and canal craft
will bethe rule in our St. Lawrence carrying trade. Occasion-
ally, in the future as now, a ship will clear from lake ports for
a trans-oceanic voyagoe, and then, asnow,let us '‘improve "
our river navigation to the utmost possible capacity that
money can effect, will find herself taking low rank among and
consequently uafitted to compote on equal terms with, purely
sea-going vessels. Direct freighting from the Lakes to Europe
will, therefore, for ever be oxceptional. 'I'ranshipment will
be the rule, because it will pay best all round, and the first
transfer of cargo will for the most part take place at the poiat
beyond which, becauso of the shallowing of the water, the
largest lake vessels cannot descend. The river navigation
never can be improved to the capacity of the lakes, and sail.
ing masters will not throw away the advantage of the two,
three, or four feet greater draught that lake navigation wul
allow of, as compared with the river, merely that they muy
pass # clear through " to Montreal or Qucbec, or, mayhap,
oda times to Liverpool.

If, then, lake-navigation is always to imply a totally differ-
ent class of vessels from that best suited to the river, the next
point to be considered is—swhat is the most fitting craft for
the latter service, and what the extrume depth of water really
needed for such craft, and that can bLe obtained within reason-
able limits of expendituro.

The bulk of the grain trade from Kingston to Montreal has
for the lagt ten years or thereabouts, been done by means of
barges of the extreme size that the St, Lawrence canal-lucks
arc capable of passioyg, and the capacity of the largest ot
which (the barges) may, I suppose, Le taken at about 22,50
bushels. Ifthen, asis, I think, easily susieptible of prouf,
no cheaper, fafer, or speedier mode of trausporting flour aud
grain over the river portion of the routo between Chicago and
the ocean (or ocean vessel) can be devised, the barge un-
doubtedly will continue to be employed to the exclusion of
almost e\ ery other kind of craft , and the use of propellers
for the carrying of those commoditics through river and canal,
each propeller with engine-power enough for the muvement of
half & dozen barges, each carrying a propiller's cargo, will,
yeir by year, bear diminishing proportious to the barge fleet,

The St. Lawrence cauals, 85 already noted, have lucks of
200 x 45 feet,and were meant to have 9 feet of available
depth , but, as a maatter of fact, not above 84 feet can be de-
pended on ; not, at all events, in such low-water periods as
we have been having experience of in recent jears. Had
those works been designed in the first instance fur ten feet
draught, and the sillg of the locks put down to where that
depth would have always been certain, we should probabdly
never have heard much about future enlargetnent — not as to
depth atany rate. To improve those canals to ten fect draft
now will be a work of very large expense, only to b: achivv.
ed at serious temporary inconvenicnco to the trade of the
river, and it may be worth weighing whether pradence would
not counsel to abandon the attempt to decpen them, and,
instead, to give the forwarders compensation in increased
length of lock—a simple and inexpensive mode, as compared
with the delay and cost of deepening, and where expediency
has to be practiced, of gaining increased capacity. The St.
Lawrcnco canals, as they are, even, are cayable of doing a
large business in our scason of 200 days or thereabouts. They
have never yet been taxed to anything ncar their full powers
of accommodation. I am quite surc that seventy-five milion
bushels in the season, and that means a very large business,
would not over-tax them, Still, increased capacity will be
demanded, and in ono form or another must bs conceded ; but
whatever the plan adopted, I hold to ten feet as the greatest
depth of which river navigation, without incurring necdlessly
iarge outlay, 1s susceptible, and that for that depth all future
improvements, on both rivers, should be planned, and to that
depth limited.

— A

(To be continued.) I
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