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THE BEGINNINGS OF THE ST. LAWVRENCE ROUTE.*

There is a river which contains more sait ivater than
fresh, which has a seaport almost a thousand miles from
any ocean, a river that twice in the day flowvs backvards.
At one scason it affords navigation to the largest vessels,
and at another it has upborne upon its crystal surface a
train of loaded cars, ivith busy locomotives. ht flowvs past
virgin wvood1and, past cultivated fields, and pasr cities, is
sentinelled for hundreds of miles by the oldest mountains
in the wvorld, expands inta vast lakes, swvept by sudden
storms, and contracts in narrow gorges, toothed wvith
rock, whiere its wrath and strife are titanic. It perle.
trates a continent like a wvedge, and miakes a maritime
peoplew-,here the phenomenon of the tides is wanting. It
ha s been the haunt of pirates, of smugglers, the~ route of
herocs and of -savages, the scene of ;vreck and tlîe arena
of glory. It is to the Canadian wvhat the liber is ta the
Roman, the Nule to, the Egyptian, the Rhine to the
German; for that river is the St. Lawvrence.

The St. Lawrence gives the Province of Quebec a sca-
coast Of 2,500 miles or 500 miles more than that of England.
Prom the Straitsof Belleisle ta Duluth it bas a length Of 2,384
statute miles. Mantreal, at the head of ocean navigation,
is 986 miles fromn Belleisle, and the river is sait as high as

-Abrldged by thie author. Arthur WVeir. B.Sc., (rin a lecture delivered
before the APP, ed science ittudents of McGIIi University. NMontreal, lanuary, 3699,
-and pbliabedcixclu.Ively in Tix CÂMÂO:ÂHt EuotttsSL

St. Tboînas, 766 miles fromn the ocean, wvhile the tides are
regular as high as Three Rivets. The great lake system
svith conneCting wvaterways has an area of 98,ooo square
miles, a COast Of -2,112 miles and the basin area of the system
15 330,000 square miles, a gcnerally fertile country cap-
able of accomnmodating .xo8,5oo,ooo inhabitants if as
densely populated as the United Kingdom. Froni the
ocean ta Quebec the river varies from seventy ta ten miles
in width, with a proportionate deptlî. It is, however,
dotted with reefs and islands and subject ta fluctuating
Currents and summer fogs, which render necessary the
present magnificent systeni o! lighthouses, sirens and
buoys. Froni Quebcc ta Montreal the river is rarely less
than twa miles in width, and its depth is neyer less than
thirty feet, except where a score of shoals aggregating
fifîy miles in length have had to be dredged, giving at
present a navigable channel Of 27.5 feet.

The current o! the river is usually gentle, but in its
descent O! 235 feet fromn Lake Ontario it traverses a
series o! steps creating about forty miles of rapids, which
have had ta be overcome by the construction af some
seventy odd miles o! canaIs. The continuity o! navigation
on the great lakes is interrupted by the Niagara Falls, ta
overcome wvhich a canal nearly 28 miles long bas been
constructed, and by the Sault Ste. Marie, wvhere there is a
canal, short, but otherwise on a gigantic scale, ta accomn-
modate vessels almost as large as those that brave the
tumult of the Atlantic.

The St. Lawvrence route in wvho1e or in part is the
natural autlet of the interior o! the continent ta the Atlantic
seaboard. Its headwaters are eq'ui-distant between the
Atlantic and the Pacific, and engineering work of an
easy nature might render continuous navigation possible
froni the foot o! the Rockies ta Montreal. The aid canoe
route by way of Geargian Bay, Lake Huron, Prench
River, Lake Nipissing and the Ottawa, while studded with
difficulties, is even shorter than the Great Lakes and St.
Lawrence route for trafflc originating west o! Lake
Huron, but would use the St. Lawvrence from the mouth
of the Ottawa dowvnwards. A short distance below Mont-
real the Richelieu enters the St. Lawrence, giving access
ta Lake Champlain and the Hudson Valley, and to New
York, the distance froni Montreal ta the United States
metropolis being 457 miles by this route, of* wvhich 372
miles wvould be natural navigation. The present objections
ta the St. Lawrence route aré several. In the first place
there is no Canadian lake harbor sufficiently equipped or
deep enough ta compete for trade with the United States
lake ports, many of wvhich have been deepened at large
expense. Secondly, the river cannot be said ta be open
more than seven or eight months in the year. And thirdly,
the existence o! tolîs militates against the natural advantages
of the route. The competition of*railroads and of the Etie
Canal, wvhich is free of toil, render the advantages of the St.
Lawrence route'almost useless ta stay lhe tide a! traffi c
by way of the United States. Of course, the Erie Canali is
flot navigable in wvinter.

Chaniplain's escapade an the lake namned.after-hiîna, in
-which he shot an Iroquois chie!, closed the St. Lawrence
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against the French initii 16-53, and in that year it 'vas open
only for a short time.

In Clîamplain's day, Tadousac wvas the leading harbon
of Canada, subsequently being displaced by Qu-'bec and
then by Montreal, for it is a rule of trade that it ivill ever
go to the liead of navigation.

Dtiring the FreDch reginie the St. Lawvrence wvas the
centre and not the boîîndary of Canada. Her trappers liad
over-run the country soiith to the Gulf of 'Mexico, had
skirted the flanks of the Rocky Mountains, and d'Iberville
liad perfornied feats of valor against the Brnitish posts on
Hudson's Bay. Lake 'Mistassini wvas known, and there
wvas «scarcely a pellucid streani west of the Alleghanies
ivhich had not rippled to the paddle of the courier de bois.
The trade of Canada wvas chiefly in funs, and but for the
expendiruires froni the niilitary chest the country wvould
have been in a state of chronic bankruptcy. Foreign trade
wvas pnohibited, and anyone engaged in it wvas treated as a
pirate. Huguenots wvere forced to leave the country
every Llu, the more important trades wvere always in the
hands of a mionopoly, prices of commcdities wvcre flxed by
Governient officiais; as also 'vere frciglit rates. Non-
resident nierchants 'vere not permitted to trade wvith the
Indians, and could do business only below Quebec, and
then only during three months of the yean. But there wvas
neverthcless some traffWc in the country. The fur trade
just before the outbreak of the wvar of the Conquest
averaged froni 200.000 to 300,000 livres per annuni, and in
i6is there wvere, accorcling to the Jesuit Biard, fully 5oo
French ships engaged in the fur, wvhale and codfish trade.
Licenses for the fur trade 'vere uitimately issued, costing
from 500 to i,ooo livres at first hand, and good for one
canoe. In 1754 the trade with the western posts amounted
to 9o canoes. According to Lt. Gov. Miles the beaver
trade neyer exceeded [» i.4o,ooo stg. per annum, and it 'vas
not hall that in 1754 and 1755. In iGg8 Canada produced
îoi,ooo bushels of wvheat, increased by 1734 tO 738,000
bushols. The exponts of wvheat at the latter period were
about 6o,ooo bushels. At the close of the French peniod
the exponts wvere still only raw materials, furs of al[ kinds,
porpoise oi], cod, saînion, ceis, lumber, and stich lîke. wvhile
even bacon and flour wvere imported, the imports amounting
to about 8,ooo,ooo livres, agaiflst 2,5oo,o0o of e\poi ts. Dur.
ing 1759 the requirements of the colonists wvere met by
12,000 tons of shipping, althougli they were in the throes of
war and depending almost entirely upon external support.
1 mnay here remark that these figures are flot entirely
reliable. The science of statistics did not corne to any.
thing like perfection in Canada until alter Conlederation.
The imports Of 1765 are placed by a memonial of the time
at 4,000,000 livres and the exports ar 1,500,000. 1 give
the figures I flnd to hand, merely because they wvill in a
meastire give saime idea of the early trade via tlîe St.
Lawvrence.

The intendant Talon, to whom ail hionor, came to
Canada in 1665 and rnay be looked upon as the father of
commerce in Canada. Hc established a brewvery that the
money the people spent on liquor might at least be kept at
home, a principle wvhich is at the root of commercial pro.
gress. In 1667 he built the flrst Canadian buiît ship at
Quehec, the beginning of a very important t rade, carried
to particular extent in the Maritime Provinces. This
ship he sent to the West Indies to open a trade wvith those
isîands. It carried out saIt cod, pease, salmon, eels, fish
oi], staves and planks, and brouglit back sugar. Later,
'vheat 'vas exported, of which 54,000 busheis wvere sent ont
in i685. Attempts 'vere also made to establish an export
trade to France, exclusive of peltry. The season of navi.

gation on the St. Lawrence has been placed at about eiglit
months. During the French regime it wvas only four
nionths, the ships frorn France arriving in July, Atigust and
Septeniber, and sailing again ini Novenîber. The duration
of a voyage in those days wvas uncertain. The Jesuits
Biard and Masse wvere four months bctween France and
Canada, from january to May. Talon himself 'vas 117
days en route, and de Levis wvas to be congratulated in
crossing the ferry in 56 days in 1756. Sornetimes the
ships were blown back to France after sighting Arnerica,
as %vas de la Roche in 1598; sornetimes they became
plague stricken, as 'vas the IlRubis" in 1740; and wvrecks
'vere frequent, that of -la Providence" in 17î 8,"le Chamneau"'
in 1725, - l'Elephant " in 1729, the Il Beauharnois " in 1731 ,
Illa Trinite " in 1752, and the IlChamelion" in 1753. The
ships of the day rarely equalled 200 tons, and Cham-plain
crossed in one of 12 tons. One could wash ini the sea
from the deck of the vessel of Illa Roche."

The cost of a passage in one of these shiPs 'vas 33
livres in 1664, increased to 4o livres by 1672. Ini 1740
freight charges wvere 25 francs per ton. Every sbip coming
to Canada from France, and it might corne only froni a
French port, had to conform to the tariff of pnices in sell.
ing its cargo, had to bring out, if desired, one immigrant
for every ton of its burden, refrain froni trade wvith the
Indians, and carry a certain proportion of sait, iron and
coal, although thtz St. Maurice forges %were in operation
and the otitcrops, of coal in Acadia wvere utilized by the
French in that district. Froni the Gulf of St. Lawrence
to Quebec duning the French regima there 'vas flot a single
fnieildly lighit tu guide the mariner through the sometimes
tortuous channels. And the Gouffre and the Traverse,
still soimewhat boisterous at certain stages of the tide, were
then as dangerous as the maelstrom. These once danger-
ous spots, a Jittie beloîv Quebec, have nowv been largely
silted in, and are of small consequence to vessels of to-day.
In the days of sailing vessels, however, niany a wvreck took
place tbere and the first buoying of the St. Lawrence 'vas
done at the Traverse.

As already stated, the lower portion of the St. Law-
rence is a seacoast wvith al the dangers of one; and it 'vas
early charted. There is a chart of the river in the
Archives Department at Ottawa, bearing date 169«5. It
'vas, howvever, betwveen 1717 and 1737 that the charting of
the St. Lawrence 'vas flrst developed to any extent. In
1723, l'Hermite, the father of charting on the river, began
his labors. He and Richardiere, harbor master nt Quebec,
took sotindings in the Gulf and river, and ini 1737 the
latter wvas busy cutting landmar<s for the mariner. In thie
sanie year was flrst lit the fire tower of Louisburg, the
only beacon that flamed along those shores for maritime
purposes during the Frenchi regime. In passing, 1 mnay
mention that the Indians in early tinies ini crossing fromn
Cape North ta Newfoundland and back were 'ont to light
beacons upon that towering mass, wvhich they cailed
Salcpcediah or Smol<y Point in consequence.

Above Qtiebec there 'vere no inipediments to the
vessels of the day, as far as Montreal, althoiigh Jacques
Cartier ran aground in Lake St. Peter. The usual mens
of conveyance wvas by canoe and subsequently by rude
batteaux, which %vere days and sometimes wveel<s upon the
trip. The usual duration of a voyage betwveen Quebec
and Montreal was six days, Three Rivers being the mid.
way point. It was customary to land ecch night and
billet upon some seignory. The luxurlous Bigot had a
most sumptuoits barge with siiken awnings when lie made
his customary visits to the future metropolis.

The only important engineering -%vork begun in
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connection with the St. Lawrence rouite during the French
regime wvas the attempt to construct a canal between
Montreai and Lachine, to overcorne the Sault St. Louis or
Lachine Rapids. In 1700 a contract wvas signed by Dol.
lier du Casson on the one part and Sieur de Catàlogne on
the other to construct a canal some tiveive hundred feet
long and twelve feet wvide fromn Lachine ta, connect wvith
a littie laIe, called Si. Pierre, which in turn connected
wvith two streamns, one of wvhich ran tbrough what is nowv
Craig street. The wvork wvas interrupted in 1701 by the
death of Du Casson, and altho.ugh many attempts wvcre
made to complete it, the Seminary spending saine 20,000
francs in wvork begun in 1717, a hceavy rock cutting that
wvas encountered finally brouglht ail operations to a stand-
stili.

It rnay be interesting to rernark in view af the
present endeavor to find a winter outiet for the St. Lw
rence that during the French regime te harbor of Bic was

Louisurgvas ta Acadia arnd what Halifax is to-day, a
naval depot and winter port for trade. French shipping
on the great lakes began as we all know with the journey of
LaSaile, -vho buit a vessel ta, navigate Lake-Ontario, left
it at the upper end of the lake, passed Niagara and on Lake
Erie buiit the "lGriffon " in 1679. She made one trip into
Lake Michigan, and was lost on her retuîrn journey. As
early as 1700 there wvcre two or three brigantines on Lake
Ontario, and in 1756 fromn six ta ten schooners and brigs,
as weii as a numbor of large batteaux.

1 will close this sketch af the French regime by
remarking that the priesthood, wvho do ail] things decently
and in order, had a series of regulations regarding travel
wvhich read quaintly to-day. They were to tuck up their
robe on getting into a canoe, and were flot ta wvear their
shoes or stockings, thotigh they niight don these when
portaging. Above aIl, they were ta be careful that they
toak noa sand into t 'he canoe upon their feet and that the
brim, of' their bat should flot annoy the savages, an item
which might bear quotatian to-day in theatres, aithough
the alternative that they should Wvear their nightcaps
because there is no such tbing as impropriety among
savages, rnight be asking too much of the ladies.

<To be continued.)

WATER.

13Y W. M. WVATSON, TORONTO.

On page 39 Of the june issue of this paper for 1897
discussed public water supplies and their construction, and
now propose ta continue the subject in a mare detailed
form. No doubt it is generally known that Henry Caven-
dish, an English chemist, in 1781 proved that rain water,
the source of ail water supplies, was a composition of t'vo
parts of hydrogen and one part of oxygen gases. Thresh
states that pure wvater may be classed as a chemical
curiosity, because wvhen it becornes exposed ta the atmos-
phere, or wvhen passingover rocks, earth,vegetation,or -vhen
it cornes in contact with any oxidizable metals or ores it
becomes partly incorporated wvith theni. Water 'vili attract
fouI gases from the air, and often attract such a quantity
of chemicals or metals as to change its taiste and make it
unsafe ta use for drinking or indeed for any domestic pur-
pose. Bacterioiogy bas proved that bath food and wvater
contain microbes. Professor Richardson shows in bis
lectures tha t a single grain of goad cheese contains 300,000
living germs. Microbes are useful and necessary ta carry
out the laws of creation. There are a large number of
classes, each ciass baving its appointed duty. Several
varieties assist the growth of things. These are some-

times referred ta as friendly bacteria, because ail their
wvork is done for the benefit of manlcind. There are also
nurnerous classes of microbes wvhose duty it is to rot, ta
destroy, to decompose, and hcip everything ta decay.

Strictly pure wvater contains very few microbes, eithei
friendiy or unfriendly, on that accaunt it may be taken ta
be a risky kind of wvater ta distribute, becauisejust as soon
as it cornes in contact with air, it wvilI rapidly absorb any
foui gases that may be in the surroundinig atinosphere,
wviich alsa means that it attracts microbes whether friendly
or unfriendly, so that if the volume of wvater be surrounded
by uncleaniiness or foui atmospliere, the water itself
becomes the receptacle of dangerous germs, and unfit for
use for domestic purpases. Dangerous germs are always
fotind in connectian with decaying niatter, they are dis-
charged through the pares of the skin, by the intestines,
and sent inta, the air býy the respiratory organs. A
few draps of sewvage that has had dirty clothes wvashed in it
may contaminate water sufficicntly ta pass a quantity of
deadiy germs into many human systemns. But wve have a
safeguard provided, but that safeguard is flot in pure
wvater, because pure wvater does flot contain a sufficient
quantity of the friendly bacteria ta protect it froin be'com-
ing the hunting ground or receptacie of the dangerous and
unfriendiy microbes. On the above grounds it wvill be
obviaus that it is necessary ta break up into small parti-
dles and tbaroughly areate aIl deep wvell water, and in many
cases spring water in a pure atmosphere as quickly as
possible after it is received from the springs or Wvells, sa,
that the wvater can attract a large number of the friendly
microbes froni the pure air. The germs or the f riendly class
enter wvater ta seek carbonaceous substances, of nitra-
genous substance (wvhich Parks says is reduced ta nitrite
by their growth), wvhich tbey devour foi food. They are
rated as bigh breed bacteria because (they similar to man)
cannot five without air. They can live in fluids as long as
the fluids contain oxygen, wbich almost ail waters do, but
if the fluid be not repeatediy aerated, then they wvill die for
want of air, ivhich they shouid neyer be aiiowed to do
until the supply of wvater intended for consumption in the
town flnaliy enters the ciosed wvater mains, and it becomnes
impossible for any dangerous deatlî-dealing germs ta enter
the fluid and contaminate the suppiy. This shows the
necessity af aerating aIl drinking wvater in a clean and pure
atmosphere as olten as the circumstances and arrange-
ments of a wvaterworks plant will permit. The families of
unfriendly and dangerous bacteria, as a rule, exist without
air or oxygen, and wvhen exposed for a time ta the atmas-
phere ,viil be destroyed. The more a toivn's water supply
secures clean, pure aeratian the better the quality and the
clearer the color, therefore the more suitabie for manu-.
facturers and dyers.

To make this subject easily understood 1 may say
that I can point out two large tawns whose boundaries join
each other, bath collect their water fromn the samne table
land, thei'r reservoirs and conduits are simiiariy built and
constructed, but wvhen the wvater reaches the consumer
there is a marked difference in the quality, because they.
had different engineers. One engineer had conveyed the
wvater without break or interruption the wvhole fifteen miles,
the other toak advantage of the high level af the col-
iecting-ground and the-broken state of the land between
the large collecting reservoir and the well where the head
of ivater %vas estabiished for distributirne the water ta the
town. Between these twa points two or tbree miniature
cascades were established which aerated the water. Then
when the water entered the air-tight distributing mains it
was necessarily of a superior quality to the ivater of the
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neiglboring town that reccived no aeration. As the
niajority of places needing watcrworks contain a popuila-
tion of about 5,ooo inhiabitants 1 ivill confine mny subject to
the necessities of sucli places.

The %vaitervorks plant of a small town ivill cost more
per capita than larger towvns, but those îvho have yet to
secuire a supply have the advantage of avoiding the mis.
takes of previons towns wvhich have already got their
plants constructed. WVe find that several of our aIder
chties are in the hopcless condition of watcr %vasters, and
the quality of water dclivercd %vould have been consivler-
ably superior had the plants been properly constructed and
nianagcd fromn their commencement. The ivaste and mis-
fortunes of the large chies can bc avoided, and the cost
per liead largely decreascd b)y using reasonable judgmient
and engineering skill. Trhe iniprovemients made in puninp-
ing appliances lately have so far reduced the cost of lifting
ivater, tlîat the cost of pumiping a tovn's wvater supply
need flot forin niuch of an objection. in fact a good
engineer niit suppiy ail the heat necessary to %work the
pufl1p5 froui the refuse and gar')-age throvui awvay by the
ivater consumners, and lîy s0 doing wvould flot only pump
the wvater ivithout buiyiing, any fuel, but also dispose of a
very grave nuisance at the saine time by cremiating the
garbage. \Vlicn purwps are used to secure a water supply,
the carrying pipe froin the pumip.house ta the water tower,
or to the point wvhere the distributing mains commence to
branch off, shouild bc laid on a rising grade the wvhole way,
avoiding any dips where grit or dirt inay accumiulate, or
bending over smnall hilîs, thus creating hogbacks in the line
of pipes where pockets of air wvill lodge and cause a resisting
pressure tiîat jars the pipes, loosens the joints, producing
sudden water hamniers, vibrations, etc., îvhich sometimes
damage the line of pipes, besides taking more fuel to drive
the pumips. If a wvaterworks pla.ît be %vell constructed
and designed twenty.five imperial galons per head perday
is abundant for strictly domestic purposes. For trade
purposes, for public baths and other extraordinary require-
ments an extra supply should be provided. Probably a
daily supply of 15o,ooo gallons îvoild answver for aIl pur-
poses for a population of 5,000.

It has often been proved a greater ecoinomy to tunnel or
bore a road for the %vater mains utider snil hulis, th-an to
bend the pipes aver tîme croîvn of the hilltop, also to bridge
aver a narroîv ravine, and construct a frost.proof viaduct
to pass the \w.atcr mains over, than to make a quick and
sudden depression. Because the extra cost is afterw-Ards
more than covered by the reduction in the generai repairs
and the smoothness that is establishied in working the
appliances throughout the wvhole plant. Whlen water
mains are placed under shallows and a depression is made
in the line of supply pipes a proper cleanout valve placed
at the iowest point is essential, and îvhen the main pipe is
bent over the crowvn où a hill it is absolutely necessary
to place an automatic air-escape valve at the v'ery highest
point, or the %vater ivili not always flow freely tlîrough
the pipes, because pockets of atmosplieric air wvill repeat-
edly lodge.

There is no advantage in pîacing supply pipes doîvn
ini the streets larger than is necessary to carry the maxi-
muni quantîty of ivater to serve the section or disirict at
any hour of the day for domestic purpases, becauise the
water creates a growth of calcarcous formation ail around
the walls inside the pipe, that wvill continue to reduce the
size of the bore until it becomnes redticed to the size neces-
sary to easiiy pass the maximum quantity used. 13y
using good judgrnent in arranging the position of the main
pipes, cleanout valves, and air escapc valves, and if the

suppîy bc afterwards intelligently cared for, tîme formation
af obstruction can he avoided. Thle 8 and io.inch pipes
rnay be clispensed with where 6.incb pipe is ample to serve
for doinestic purposes, becauise the wvhole force of the watcr
supply of the toivin may be made to concentrate to any
part of the toîvn wvhen necessary to exti.1 . 6uislî a large fire.
Vie dwvelt fully on the subject of laying pipes in our article
of J une, 1897, and need not repeat it here. It is a wise
policy to secure a supply of ivater that ivilI serve the tovn
by gravitation if possible, even if il should cost flfty per
cent. more to provide the plant. i gave several reasons
for this statement in 1897 and may here repeat that it saves
the cost of pumiping and the risk of a breakdoivn of the
miachinervjust Mvien a suppîy is most needed. Tliere are
also sanitaiy grotinds that wveigh in favor of gravitation
schemies, besides the works are alvays cheaper to manage
atter they are fuilîy conipleted. The rainfaîl is the
source of aIl ivater supplies, though the supply may be
sectired in the indirect wvay of being draîvn from ivells,
springs, rivers, or fresh water lakes. If the substance of
the wvater is clianged by passing through mass and other
vegetation, it is called surface ivater, and often moorland
wvater, thus the quality of ivater is generally namied by the
chemical or minerai strata it passes through and wvhich it
incorparates. The water fromn springs is not always suit-
able for a town's %vater supply on accouint of its hardness
or because it is impregnated witlî cîxemicals or mineraIs.
It is possible by miechanical means to remove the hardness,
and often by processes of acration to remove the chemnical
or minerai gases the ramn water niay have absorbed.
\\'len rain faits on to high table land and huis it percolates
tlîrouglî the soul and the rocky strata to a depth often of
over 100 feet to hollow caversis, wvith large reservairs hold-
ing in store immense quantities of ivater that lias filtered
throughi. If the reservoirs had no overflow outiet to keep
them fromn rising beyond a certain level, then the whiole

avrnwould fill wvith water, and formi such a heavy
hydraulic pressure that an earthquake or shock îvould
occur as soon as the ivater and the pressure of the water
ivas able ta, ieaken the side walls of the bill. Gencrally,
each underground wvater.collecting reservoir has an over-
flov, and many of these overflows travel a great miany
miles before they burst forth out of tlîe land and secure
the namie of spring wvater ; of course, the point îvhere the
ivater issues forth is at a lower level than the surface of
the ivater in the underground reservoir. Spring ivater is
often far siuperior in quality ta deep well ivater, because it
has gone throughi similar processes of filtration by passing
through the earth's stratumns, and also got further imw-
proved by a thorough acration in the draughty caverfis
under the his.

There are tîvo counties in England that possess such
îvater-bearing caverns that fortunately have a passage from
the outside ta the interior. 1 have been over a mile into
the heart of thase caves, I found that they contained flow.
ing rivers, ivater fails, numerous small cascades spraying
ivater, and dames and massive arches forming the roof that
extended beyand îvhat niv eye could see wvith the aid of a
torch, and many of the dames wvould exceed in heiglit any
of aur tallest towvers. I-anging from the roof wvere thou-
sands of stalactites, cadi deîivering a large drop of water
at short periods. Our guides assured us that the cave,%
could be traversed for niany more miles, but a novice on
bis first attemnpt af exploring tîxe bowvels of the earth is
getuerally fully satisfied îvitb gaing anc mile and spoiling
bis clotiies. But there ivas pienty o! air in rapid circula-
tion in bath tlie caves. 1 have spent cansiderable time
down at the bttoin of deep coal mines, îvhete tue best of
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appliances arc l<ept going to provide the wvorkings with
freshi air, and once was wvithin five minutes' timc of losing
nmy life for the want of air, having %vandered into an old
wvorkinig void of air currents, but T neyer felt the air of a
coal mine to be so fresh, s0 sweet, and s'> niîucl of it as
there %vas in each of the caves 1 visited, yet no artificial
means wvas tised to supply it. E ach cave gave a la!;t ing
and high.class abject lesson showing how spring water wvas
secured and wvhy it is generally so wvholesonie to drink. A
few weeks after 1 visited the cave 1 wvent to the foot of the
saine motintain at the east end, and witnessed a large
volume of wvater gushing front an opening betwcen two
rocks. This volume of water formns the head of that
noble river called the Aire in England. Mighit not the
water be a portion of the broad river wvhiclî I saw
ini the cave. Whien a town is fortunate enough to
possess a good Fýpring of wvater it miav be accouintcd
rich. because it will formn a constant stîpply even in
the dricst seasons. It is a storage rcservoir, a lfiter-
ing plant, ard an aerating apparatus ail comibined,
that cannot possibly be injured or tampered %vith. If
a spring cant be secuired, say about 300 feet above the
level of the town, the water îîîay be piped direct to the
consuniers, because the pressure will be about riglit for
working, viz., about 140 lbs. to the square inch ; if the
level be higlier then the pressure wvould need reducing, and
the wvater might be conveyed to a small wvell or reservoir
situated at the proper level, ta 'zreate the pressure of water
called for b)y t',e cotincil of the towvn, to be placed in the
mains, and ani tgemients could be miade so that as the
water travels Lam the spring ta the wvell head (or reservoir
piaced at the head of the distributing mains) to break up
the streain of wvater, and ýive it another and further aera-
tion before it enters the closed pipes.

The pressure of wvater should rot be less than 100 lbs.
to the square inch, and need îiot be over i50 lbs. A towvn
having a working pressure of i5o lbs. ta the square inch,
anîd possessing a plentiful supply, may run aIl the smnall
machinery, such as hoists, turning lathes, sewing machines,
wvashing machines, the bellovs of organs, and any machine
not requiiing more than xo.horse power, wvith their wvater
supply at a nominal cost. The chief difficulty wvith towns'
water supplies is to arrange and maniage theni so that they
are flot damaged by frost. \Ve have often read items
stating that during the past winter large fires occur-
red because the hydrants wvere frozen, wvhichi delayed
the firemen and prevented thein from extinguishing the fire
while it wvas confined to limited area. Thien several of our
cities and tovns have provided steami boilers on wvheels
that have gone from street to street thawving out bouse
services ihat would become hard frozen again immediately
if the vater wvas not aîlowed to run during the tinie the
cold snap continued, thereby wasting more value of wvater
than wvould be paid for, for the wvhole year's supply. This
is certainly a ridiculous state of things that can be avoided
by using practical judgment and payîng proper attention to
the smaîl details during the installati",n, and intelligent
management after the wvorks are comipleted. Few men,
liowever clever, can correct errors of construction. Our
present pattern of hydrants could be irnproved, because
they are lîeavy and chiumsy, often so given ta leaking that
they keep the earth wvhich stirrounds the vertical coltimn
always wvet, and many of theni leak enough to keep the
interior of the column filled wvitî wvater to the street fine,
and when tlîat is the case tie slightest frost affects then
and they become useless. The valve arrangement at the
bottom slîould lie improved. But if the hydrants wvcre
alwvays perfect and tight they wvould be subject to freeze if

the vertical columns wvere surrounded with wvet earth and
thcre were no drain at the foot to remiove the surplus water.

It is almost idîe to believe that any tovn or village,
wlîerever situatcd, cannot have a good supply of water at a
reasonable cost. If the waters of lakes, rivers or springs
supplying wvhoIesonie water are flot to be secured at a
reasonable cost, thien take advantage of the wvater.bearing
strata under the earth, they e\ist in abundance, and
mnechanical skiff lias provided reliable means at a trifling
cost to bring the wvater to the surface. bome flfteen years
ago 1 got a 4 .inch hiole bored dowvn through the earth's
crust ta a deptli of thirty yards, wvhen water of the very
best quality for domestic use rushed up) through the bore
hole to a hieighit of twenty feet into the air, and it cost me
(fuite as much to bring tlîat streatn tînder control and
provide a drain to remnove the surplus as it did ta bore
the hole through the earth. I lowvered a 3-incli galvanized
iron pipe through the earth to the depth the drill had cut
then puddled round the outside and fixed a turnover bend
on the top that 1 could attach a fire liose to, and a grated
guhly underneath to carry off the ivater, %vhich completed
the expense, and from that time to the present the flow
continues the samne. But a force of wvater similar to that
can be met %vith but very seldom. There are persons that
have the gift of pointing out the exact place where suitable
water can be found, and if the bore hole is cut dowvn as
little as five yards from the place pointed out perhaps flot
a drop of water could be sectired. Persons used to visiting
mines and caves deep down in the earth can easily under.
stand wvIy.

THE LIQIJEFACTION 0F AIR.

A great deal af attention lias recently been attracted
ta C. E. Tripler's experimients wvith liquid air. These
have been extensively describied in more or less popular
magazines and yeîlow journals. \Ve have flot yet, howv.
ever, been given any clear statement of the case by Mr.
Tripler himself, nor has bis process of liquefaction been
made public to any degree. \Ve have been pleased ta
receive from Normnan W. Henley & Co., Newv York, a newv
volume on liquid air and the liquefactian of gases, by T.
0. Sloane, Ph.D., wvhich contains a great deal of interest-
ing information on the subject. A general discussion of
the physics and chemistry of air, etc., together with an
outline of previaus experiments in liquefaction, take up the
flrst 300 pages of the book. and these chapters are a most
interesting resume of progress in this direction. A very
fuît description, with illustraitions of Mr. Tripler's experi-
ments wvith liquid air, is given and they are very varied
and niost interesting, but chiefly froîn the spectacular
standpoint. A description af the laboratory in wvhich the
air is liquefied is given, and wvhile complete details ai the
air compressor, wvhich is a Norwalk straight-line campres-
sor, are ta be obtained, there is na information practically
as ta the construction ai the liqueflers, wvhich, as the author
reniarks, « has flot been fully divulged." We quote that,
«I hey appeared as long felt-covered cylinders. Inside the

felt wvrappings are cylindrical cases containing couls af
copper pipe. At the bottoni af the coil ai pipe i,; a special
valve, the invention ai Mr. Tripler. The compressed air
escapes fromn the valve, and, expanding suddenly, experi-
ences a drap in temperature. Some oi the cooled air
works its wvay up throtugh the chanîber and cools the coil ai
pipe. Thus there is establishied an intensive or accumu-
lating action. The air entering the liquefler at a normal
teînperature is cooled by the reverse flowv ai expanded air.
It escapzs from the valve at the bottomn at a temperature
wvhich constantly grows lowver until air begins ta liquefy
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and collects in the bottoni o! the liquefing chamiber. Nov
aIl is ia wvorking order, air is liquefying and collecting, and
in a short timie liquicl air cani be drawn off by 10ic gallon
just Iil<e water. Three or four gallons of liquid -air are
praduccd in an lîour in the tistal operatian af the plant."

The chief intcrest is not in Mr. T1rplcr's experinients,
however, but in the economyv or lack of it which character-
izcs is production of liquid air. Ile seemis ta claim ta
be able ta operate bis :îpparatuis w~itih a portion of thciiquid
air which lie produces. This is flot perpetial motion, but
its amiplification would be uinliiiiited power it infivitely
sniall expense. \Ve awvait with mmtrest a complete denmon.
sîratian af Mr. Tripler's iniehods. In the mneantinie
it îvauld seemi that a niysterions mnotor is about ta
occnpy, that position in the public regard which î%'as sa
long and successfully fillcd by the faînous !'eeley niotor.

LAKE NAVI(UATION IN CANADA.

The first niove in the direction ai canstructing ships
suitcd ta the changed conditions of lake navigation in
Canada caused hy the cnlarging af the St. Lawvrence
canaIs, hias been takien by the organization of the Canadian
Inland Transportation Company, whose application for
incorporation is nov before the Domninion Governitent.
Amnong the pramate.s ai this company are Gea. 1-. B3ert-
ram, president af the Borîrani Engine \-Vorks, Ltd. ;J. K.
Osborne, vice-president ai the Massey-Harris Company,
Ltd. ; Senator Forge,, president ai the Richelieu and
Ontario Navigation Company. The proposed capitdIis1
S4.aoo,ooo, and the conmpany wvill carry grain. l'or this
purpose it is prapased ta butld teln steanu barges, each of
whichi will be capable of carrying 75,000 ta 8o,ooa bushels
ai wvheat, as wvell as ta erect adequate terminal facilities in
the shape ai elevators, etc., at Port Colborne, Montreal,
and Quebec. 1enditig arrangements for the completion
ai the arganization, anc ztc l barge ai 78,000 bi:shels
capacity will be biiili ; in f ict the wvork ai construction
bias already begun at the shipyard of the l3ertranm Engine
Works Company, L:d.

BORROWEI) PLUMES.

There is something lacking in Our municipal systenm.
The aldermien are allawed toa complete contra] ai the pro-
fessional heads ai departmients during their tenancy af
office and they have taa great latitude in distaissing and
appointing. The rece.nt arnaziag performance of the dity
cauincil ai Victoria, 1.C., which appointed a Toronto
carpenter ta the mnost important office init s gift, that of
city engiacer, is a coml)lete demionstration ai the folly of
present iaethads. The aldermen ai Victoria disnîissed the*
former englacer, A. E. 'Nilmott, a mendiber ai the couincil
of the Canadian Society ai Civil Engineers, withaut a
mioment's waraing. Such a dismissal by suicl an age
gation is a testinionial ta 'Mr. Wilînott'q abiiiîy'and
iaîogrity 'vbicl is the more comlete when vioevcd ia
the' li-ghî of the fact that oui ai îwenty live applica uts for
his position the first choice ai the counicil wvas a carpentor,
wvhase friends insist that mental disturbanýIIce is the cause
o! bis actions, not a deliberate desire ta defraud. B3e
that as it nlay, \V: B3. Fergqusan obtained the appointaient
through copies ai testimionials îvho.-,c originals have never
sa far as we are aivare been soca by marial eyc. As wvll
be seen fromi bis inost extraordinary Jetters ta tbis journal
which %%e pbhherewith, lie claims ta bie a graduate of
the Royal Military College, Kiagston. There is fia such
naie, howevcr, on the books of Jiat institution, nor could

anyone be persuaded that the writer of these letters hadl
graduated even froni the public schaol.

The day before bis departure for Victoria, Mu. Fergu-
son called on the editor o! T4tz CANADIAN ENGINnuit, and
stated that lie had been appointed city engineer of Victoria,
13.0. H-is statemnents wvere so various thtt they roused
mare than usual interest. He liad been appointed sole
arbitrator in the Paint Ellice bridge clainis; lie ivas gaing
ta speiid $300,000 on harbor imiprovemeats iii Queen
Charlotte Islands; he had spent the last five years in
travelling ia the United States and South Amierica examîn-
iag engineering wvorks.

Of course wlien the aew city engineer arrived at
Victoria and failed ta produce the originals ai his testi-
maoniais, even the Victoria aldermien îhanglit there was
somiethiag wroag. Iilad he been passessed ai santie papers
ta showv those sagaciaus judges he 'vould have been loosed
upan the city ta work lus aivu sweet wvill upon the public
wvorks so far as tl2e aldermen would p)erm2it it. Just how
far that wvould ho rnay bie seen wvhen the clause in bis
letter is considered in wvhich lie states that lio hias not been
twcnty.iour haours in the city aî2d, every aldermant bas
explaiaed tlie situation ta Iiiii.

One very peculiar feature ai the affisir is that Mayor
Shaw, of Troronto, wrote a letter introducing Mr. Fergu.
son ta ïMayar Rediern. Naw, Mayor Shaw has a right ta
introduce anyone ta aayone else if hie sces fit and evea if lie
hirnseli knoîvs neitl2er of the parties implicated in the
ceremany, but lie shouild be mare careful in the language
emiplayed in iluese valued camimunicattons. la bis favor
ta Mr. Ferguson Mayor Shaw stated that lie «Iunderstood
Mr. Ferguisan ivas recoi2lnended " by a certain engineer,
Noîv, &Mr. Shawv tiderstood nothing ai the sort. Mr.
Fergusan stated that sucb ivas the case and Mayor Shaw
had no other reason for any understaading in t12e niatter
thant that. \Vhat a basis that -vas for any statement ive
believe ive have alrcady showvn. It should be stated that
Mur. Fergusan had sanie years ago bieen employedlas a fore-
mari an street paving work in Toronto, and also that hie
unblushingly assured the ediior ai this paper that he had
been the eagineer.in.charge ai the conversion of the
Toronto Railway iram house-cars ta an electric trolley
systeni. 'Ne append the letters referred ta

Victoria, 1.C.. Mar. 30, 1899.
Office Canadian Engincer Toronto

.%tessrs Sir
1 pramised to write ta you %vhen 1

arrived here-wvell 1 gai here lasi night very tired -for 1 was anc el
on the raad- but as comfartabte as cati be ttnder the circumstances-
t visited His \Vorýhip.thc àMayer of Victoria - Chas. E Redfern, Esq.
-a very plesant nice persan-an he look me-through the Hall and
introduced me to the City Officiais -and alto cxplained to me an oui-
lino of proposed wvorks in contemplation there witl be a great atnunt of
%vork here in strc: paving and reconstruction there has been very
litile of that line done here iben the drainage is inaucquate and will be
entirely remodellcd as wetl as the present Water Supply. I have flot
had any chanci ta examine int the presenh cxisting systim Mysti! for
t arn flot 24 haurs here as -yet-but as you knowv every one of the City
Aldetman has tlicir story toicel-about %vbat i s and the remedy-well
I have gai ta liscen ta att and say nothing unîll 1 examinp- everything
myself 1 wvil have a very busesy lime ot il ihis season-but will find
time ta write you a few tines now and again how things are going liere
and bow il is donc There is one thing herc %vlicli %vill nced a thorougb
reform and that is the prescrit metbod of collecting and disposai of the
city Garbish the niethod hitre nowç in use is for every persan to get it
awav the best he can-Ar.d il loohs rather Ancient 'o se a number of
Chinaman with long swvecp aveu their shoulders and two largc baskets
oneeai each end ai the sweep or pale filled wvith the Garbage of the city
carring il on iheir shoulders away ta the dump-and no persan t look
aller or direct the disposai a! Ilium -or direct th2 affairs of ihai
denariment. In some of the yards o! the Chine'ese Portion o! the City
the accumulation of Garbage are considerable-ihe WVater here is flot
the Besi. Victoria is a vcry Beautiful City Easily draitied some very
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fine Buildings but the strects ail need complotely remodelling. They
have a vcry good Etectric car service and Etectrlc liglit systemn. Vie-
toria is a Stiring City in fstting out parties going ta the Gold Region
and it is a very fine clirnate-the caldcst time last winter 'vas ioQ
Frost and now the Grass is green-the Flowers are out in fuit bloarn
and trecs partly out in leaf rnast of the Grain is sovn now and sorti
are cornrng Up through the ground. Please scnd Canadiin Engineer
to Win. B3. rerguson, City Enginer Victoria 13.C. and oblige-I will
write you mar Inter on.

Yours
W. B. Fxruso<.

P.S.-I enclose cllping <rom a local Paper-the gentleman says
the he ircquently had occasion ta sec mc in my carilier days when 1
wvas îvOrkinR hard at my calling and tlso-%vhen I ivas attendlng the
Mlilitary Coilcgc-and that ha ivill bc here in about a month and catit't on me I arn given to undrstand that ry appointment ias unani-
mous in the caunicil. WV. B. P.

" Among the arrivais from the East who rcgistered at the Domin-
ion last evenitig %vas W. 13. Ferguson, C.E., of Toronto, Victoria's
newly elected city engincer. Mr. Ferguson is a veteran in his proies.
sion and bas had long experience in sewerage, %vatcrworls and lindrcd
municipal problcms. He is prcpared ta enter upon the duties of his

new position irnmediately.'

Ediir Caadia EngneerVictoria, iXpril 5th, i899.
Editr Caadin En Tocrot

Dear SirTont

Things are nat what 1 would like here and sa 1 sent in a
commucation ta the council declining ta accept the Position of City

* Engineer herc under the Existing Conditions unless the Conditions are
greaily modified and changed-the terms are such that-an Engineer

* ta have charge of the îvork must have contrait of the men and here ha
bas not, îvhen 1 declined ta accept the position every one ivas clown on
me then-because-by me wanting ta have entire contrai of the men-
deprived the alderman from pover af putting on men %%henever they

~< wished s0 1 seen 1 %vas going ta have trouble so I quit-sa post nathing
up here ta me at prescrnt I arn now going north up the Island and
wiIl writc you then-later on-I remnaîn you

WV. B. FERGOSOS'.

171ETAL IMPORTS FROM ORERAT BRITAIN.

The faiiowing are the sterling values af the imports into
Canada fromn Great Britain of interest ta the matai trades for thc
manth of March and the threc, months ta March. 1898 and 189:-

Tbrec NMontlis ta
Month of Mardîi, Mlarch,

:898. î5gg. 1898. 1$c».
Eardwvare...... ........... £2,032 £1.733 £5.270 C4,387
Cutlery ................... 2.947 3,368 9,5 ux,:88
Pig iran................... 689 284 2,541 1.046
Bar, etc .......... . 411 545 1.823 1,791
Railroad .................... * 6.022
Hoops. sheets,cetc............. 697 2,287 3,450 4,030
Galvanized sheets........... 1,875 741 4,393 1,56!
Tin plates.................. 6,722 9.658 '2,5C~ 21.205
Cast, %vraught, etc., iron ...... 1,981 1,90)4 5.552 4,344
Old (for re-manuifacture, .... 323 . . 403
Steel ..................... 5.295 2,774 95.922 8,463
Lead ..................... 1'090 1-505 2,608 2.527
Tin, unîvroujht............. 1,838 2,274 2.758 4.907
Alkali .................... 2,593 1,924 5,457 4,320
Cernent ..................... Si 508 1,955 759

CULVERTS AND BRIDGES.*

flY A. %V. CAMPBELL.

The majority of Canadiatîs, wlien visiting Europe, are int-
presscd %vitlî the durability and solidity îvhich characterizes tite
structurcs af that country. Private residenccs are built ta îvith-
stamnd the ivear af centuries. Cathedrals, public halls, libraries,
and similar civic institutions arc constructud, nat mcreily for
the precrint, but for future generatians. Among tIse wvorks
markced by titis durability arc ta bc ciasscd the public higliway-s
wvith ail that pertains ta thcm. Canada, in tItis regard prcscllts
a vcry unfortunate contrast.

It can justiy be argucd that Canada is a very young cotai-
try, and that England is a vcry aId country; that Canada is net
a wealthy country, and that England is a vcry weaithy country.
White England is, in a îvay, a very old country, yct it is not Se

*Eî:ratted fromn a paper read beford the Assoclat ion o! Ontarlo Land Surveyoms

muci aider titan this country ini the arts of civilization, wlîicl,
should tcach, aur citizcns and municipal counicils tIse necessity
for and thec means of wisciy spctnding moncy in permnanent imi-
provemients. And wvhite England is a richcr country titan Canx-
ada, that grcatcr degrea af .vealth lias beca brauglit about, ta
some cxtcuut, by the very dt:rability wvhich %ve have sa long
avoided. Permuancent impravements are the clicapcst. Structures
wivîdeh need praps and repairs ivithin a ycar or two aiter tiî.2y
have ben built, seem ta bc in a chranic state af starvation,
with a ravenaus appetite far money. Canadians have nut yet
outgraovn the idea titat they live in a pioncer land wvhere the
needs of the prescrit cntircly overîvhelm the future. In natlung
is this temporary building more apparent than in aur iîiglîîvays;
and in no detail of aur higiways is it more striking titan in UIic
matter of bridges and culverts. At tise saine time tîtere is no
portion of the making o! a rond that offers mare scape ta the
rond maicer than in praviding substantial and permanent %vater-
%ways. Instcad af the liandsamc stane and concrete archecs thtat
spant sa many of the streams intersecting the highways of Eng-
lanîd, there are to-day in titis country scores ai wivoden boxes
and trusses-flirnsy, disjainted, unsafe; the constant source af
accident, and the bottomlcss pit into wluich councils are an-
nually throwing money in a vaint endeavar to kcep thecm in
repair.

Considerable attention is generally paid ta the selectian ai
a good site for a bridge, and an effort is madle ta decide in the
interest ai econorny, usuaily îvith a considerable measure o!
succcss. There is, how, . a tendcncy ta cling ta the line af
original survey, rather ta.-i deviate the road slightly. waen by
daing sa, much wvouid be gained in lessenting the dimensions
ai the bridge, securing flrrn faundations for piers and abutments,
reducing cuts and fills of the approaches ai the bridge; al ai
î%vhirii, white tlîey may nbot decrease materialiy the first cost, vcry
izequentiy are ai the tutmost cansequence with regard ta main-
tenance, and may decide for good or bad, the usefulness ai the
entire roadway. The utility ai a road îvith respect ta hauling
licavy toads, is nat gaverned s0 much by the condition ai the
bcst section as by the îvarst; flot sa much by the level portian
as by the stecpest grade. Bridges, faruning, as they do, a mens
of crossing val!eys, are intimateiy associated %vith, the probiern
af judiciausly choosing betwcen directness ai route, easy grad-
ients, and details ai construction. The location ai culverts is a
mattcr of very comman error. Watcr should be disposed ai in
smail quantities, along natural watercaurses, befare it gathers
farce and headwvay. Instcad of this principle being follaoved,
%vater is frcquently carried long distances by the roadside, past
%vatercourse aiter wvatercourse, rDther than build a culvert or
cuiverts ta carry it away ivithaut injury ta tIse road. Where
culverts are needed, they should pass directly acrass thc road
and carry the ivater av -%y frorn it.

The size ai bridge or size ai culvcrt invalves nice discrimt-
ination, in îvhiclî local circumstanccs and the ciass ai caîîstruc-
tien introduce variaus factors. For the size ai waterwvay, no
hard and <ast rule can be given. Many existing cuivcrts andi
bridges were at anc timte ai suflicient size, but the clearing and
draining and cultivating ai the land naîv permits tise water, aitc-r
a rainfail, ta reach the watcrcaurse in a shorter time îvith in-
creascd volume, causing subrnerged raadway and flaoded road-
sides, wvhite culverts and bridges are sîvept aîvay. TIse best
guide ta a proper size of îvaterway, is an intiniate acquaintance
îvitil the iocaiity or the cvidence ai others îvho arc, îvith re-
spect ta maximum rainiail, lieiglit o! ivater fine, previauis ex'-
perience as ta flaods. form and inclination of the stream and
area ta bc drained. kind and condition ai the soit, and siuniiar
detuils. Taibot's formula, propascd more as a guide ta the ju:dg-
ment titan as an unalterable rule. is nt times vcry useful:
Arca ai %vaterway i. sq. <t. = C 4. « Drainage arca, in acres)3

C. is a variable co-efficient, and the values given are: " FoIr
stei. and roclcy ground, C varies from 2-3 ta 1, etc. For rolling
agricuittural country subject ta floods at timecs afi neitiing sniow,
and with the length ai valiey thrce or fotur tiînes its ividtl, C
is about 1-3; and if tise strearn is longer in proportion to the
arca, decrease C. In districts nat affcctcd by accumuiatcd snow
and where the lcngth ai the vailey is severai tintes the width,
1-5 or 1-6, or even iess, may bc uscd. C shauld be increased for~
steep side slapes, espcciaily if the upper part oi the valley has
a much greater fai than the channel at the culvert."
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çhatra uid la, netter ticcdlcssly large, ttor of to0
~tîtli i meist iti vtpdvti g oit thle unie band tiuînccessary ex-

pilbîe for first contîsructionl. antd on Ille oiter Iaîîd, iîîjury îo Ille
rcaid. waslîontb. eliiicrepaiirs. anîd delay to trahti*t.

'l'le iterialb availalule for etîlvert conîstructionî iii additioni
to illber. are sewver pipe. contitce pipe. irait pipe. brick, stoise.

andti cotterete. Ctivert!, arc bonlteîîmese ruade of One of tiiese
ilaîrial titallne, or o!f two oir mîort: ii coibination. \Viien Ille

dinî ofî t! bridge ire re.îclied, colicrete antd stoîte abut-
inviens and h)ier!s. with irait or steel superstructure; or StoneQ.
Iii ick or conctce. alone or in, collibina-,tion, are tlue illaîieri.ll.
gaitiing f.îvor.

Fortlie striait cuerts. sewcr pipe is v'er> ceonoiiiical aîîd
durable if u cil laid. Ta renîdes- tiîcîn secuire agaisisî Ille test of
a Caî1tdi-.it chliat lcAlic should bc l.-tid wvith a good grade. aîîd
Ille endis piroîected wil colîcrele. stolle or brick litedwalis witil
dle aprons. T'le joints siloulul bc inade watcr tiglit witlî

eculenit. T*ir-;v prezcatonîs will îîrov'de agaiit tlie action of
frtasi. and % iii prevel titi culycTi being undcrinied by wvaler

1rassing al.îng Ille outside o! lthe pipe. eitther frontl thte ends tir
throîigli fic juints. Care siould bc takecit to cxca-vaîce a con-
cmi: bvd bor tlt pipe tu restinl. always laying flic spigot endsl

111 grade. 'l'le pipe at %he mutles should bc set Ilili witit tilt
surface of the grotind. If sct biglier- thIta tile surface flic fait
of water % jîl wasla out a depression anid wvil! lu ligue idrin
the end o! Ille cuiveri. A t00 rapid grade wilI causbe flic sain:
u'csnlî. Il is freiliently weIi io colblk-lpave c he nt. wlvhc
tliis tiderniniing action is iikcly t0 oceur.

1Excellit cuilvert pipe os conecrete cati bc inatttctucod
clii aply iii an>' grat'el pi under the imisedilte direction of lit-
mtunicipai crigineer. Thîe 1plls are thirce or four incises in
fiîickness according ta diatcr; %vitici latter uny saieiy *.tid
con%-tcitly recacît tltree feet. The itttpiemnîîs rctuircd arc %
Illte %itnlpk'<î kind. T'le niost important are two steel. spriîîg
eylisidcr'i. ont: to set inside te other. Icaving a space btwceet
uIl twogL e<î-al to flic tihicktîcess o! flte fltiîihed concrcte pipe. Uy
.çut istî'cylisider. it finair bc explaisicid. i., ieant stucla cylit

der as votid bc iorzncd by rollitîg ait iroi plage itîto a tube
w'ttiîotîî scalilng tict joint. Wiîll Ilie stialIi o! these cylixîderi
te edges overip or coiu sligiitiv. but arc -o înanu!aiicturcd lit
the c(Igcs imay be forccd back ani set 1:110 a1 pcrfcet cylitîder.

T tev îwoe'itidcrs itlîi joinits flîsîî. are set ot end. lite
Ont' cetraily itside tlle otier. atîd oit a finit board battat. 'lie
cottcrcte mat:dc t- l'îrst-clats ceinctnt and wcl screncd gravci.
is titeil tatîtuîedl lirnîY but ligitv ing lte space or itîild bc-
twcctî tlic îwo cylindcrs. Tlie tattlitlg'i roll Iîtse to lires.; the
cotîicrele ini place is so, shapcd as t0 fit closely ta flie cylitidcrs.
The concrce is ahiowed î<, stand in the moutd for a fcw itours.
wlicns lie cylitidcrs arc rctnot'cd; tlic ciser- and larger cylisider
by i:îsvriing atu iroi wedgc 11110 tlt joint. -sud forcing tlc dgcs
auî:î; flic inncr cyiindcr. by inserting site wculgc iuîto tlle joint

and tutrfing Ilte cdges f-o as Io ailow ietu in agaits ovecr!Zp. rc-
turnitîgz to Ilc siape of a coil. Tlîc outcr cylinder liaving fitts
lieti iiîadc largcr. and Ilte itîncr otte sniallcr., uliet cart recadily
bc iakci a-way. and Ille commree pipe is theni lei tintil tiîorutgliiy
lairdcticd. Jîst stucli a nîtnîbexr of pipes as arc aetuaill requiredl
for tica.o work nced bc ttî.în:tfacturcd. Ilte inîpleCmcItu re-
qt'irç<l arc iiîcxpensive. and lthe pîipe ina> bc iiadc b>' the
inutticijility for -ictuai c051. wilih. -flîer a little cxpenicnce, cati
bc re(cdtl ta a vcry stmail anîu Cuivcrts of eoîîcretc pipe
arc laid ini a tîtatîner çsitiiar Io tllosc of sctwcr pipe.

Tiîcrc is tio <leparture wiiicli wottid tîtore etril ici Ile:lgi
w-rys Ituitlie getcral, u-e of shone and concrete for the con-
sit uctioti of bridges and cuivcrts. '['by cos, marc in lie tirt

its::c.but Ilte longer hIe, te iewcr repairs nceded. Illc greatcr
cenvenieuce. Ilte lcrser liabilstyt go accident. rcnder- tîtcn ini cei'>
wav desirabie. Commrce atd slnc arc Ilte oi>' gratcrials wili
wvlsicli reall>' permtantent Vqrk o! tlis nature eau bc colituîcied.
Blridges and ciilvrrus oi ruhtiîl lasottry liic c xistcd lu Scouiand
and Iriclaiîd witii çcarcel>' atny rcpairs; for siuore lIait a ccntury.
since beinre c ligue ni Tcliord and Macadamr. Concrcle
lini<ige and roa<ileeds imuili; liy tlt Rninans îîc-rly -- oS years -%go
are Mîill tii'r in -pige of cfTortç in tdesîrib'. tiiettu in iniliiary
operaîltîs. Titi' coq ni ti i of work- is constantl>' deercae-
ing throîtgl tlie clicapenitîg nttd imtproving of ceincent, litrntgh
ttir ic%%icv expct.çe o! procutîing sl<îîîe nud crush'îng it. and
tirc.îtgil grolwillt cxIîeniencc mn flie tise o! cetit. In Scntland

il is cogntion for fartuiers 10 cotîtract for rîîbblc coiterete
br'idges, provide lthe stotie, aîd itire tuasoits to do the work. 11i
Ibis way tilt cittirc expetîditure is kcpt ilu tilt iocaiity, ainotg
flte peopule whio pay the taxes, aîîd is tîterefore, iii ste O! L
sliglitly grenier cost, flot tîtîpoptîlar. Up) t0 forty foot spans,
titis conîstructiont is not diffietiit.

Iliilt contîructionî of a stote arcit, lite first cons'tderalioîs
is the fotitidatili. 'l'le deptît to wviîicil tule eccatationii tit be
mîade wvill depctîd ciiiedy sillon lthe sisalî of the arcît, aîid tlt
niatuire of thic gttural suit oit wltich t will rest. The cîdicf ob-
jeci is glialitl shaih bc secître. If ied-rock, conies o lthe surface
ht ita> lie safe Io rest the base o! the armis lillois witout
aîîy fîtrîtr excavationt. A finit lîardpaîi tîîay exist a short dis-
tanîce bclow tlt surface of tet grouttd. B3ut a quieksaîîd. or
othet'- itusecrire footitng, tutay itecessilale lte sinkitg of piles, or
the jîiacîng of a ivide, atîd penias duel). cotîcrete base. IJut
lthe fottîdatioti inust bc sîifliient to prou'ide fliat the waslinig of
teattcr c-nt tîittdcnîiiîzue it, titat titi laterai tlîntsi of Ille din-
bni.knueîts caîtîot inove il. nor tuai tuie weiglit o! loads caîntto
cause it tu sitk. Nù figure defiititu rule cati safely bc given
lisat to tîtak tu itiosî of local circutmstaîîces, witlt altvays a fair
itargiti for safcîy. F-uli-cetitre arches, tint is, entire scuni-circles,

-are tasily !orttîed, possuss great sîreiitîgl, aiîd have little lateraI
iiiitist. but witî %vide spans, the> îîeccssariiy rise Io a corre-
sptoîdiîîgIy greal lîciglît. atîd cattîot aiways bceciîloyed. A
segmtatci or ilat areli will lesseut, the risc, bît ias a cotisider-
able laIeraI trust wlîicli nucessitales very sîroîîg abutnnts.
A cotnpound arci, mîade uil of a numiber o! differcuit circles.
wliciî riglîti>' proporîioîted, comtbinues tilt adu'autages o! tlt Iwo,
rcducizig tc lîciglil, aîid ai the salue tinte lîaviitg ait excuiicnt
.tplparauce. lt iliicksîess o! tlt arch aiîd abutue %is dcpends
ot a iiiitntbcr o! dutails, fltc ciif o! winich arc: I .ac forin auîd
s1'.e of the arcis, thie quaiîy o! the inttaîriai eouiosing st, andî
the cliaracter of thc workttiausl). 'rie liatîîcites or sioulders
slieud bc built fruts flic shiriti of teu arcli liai! îvay tu tit top.

\Viîth regatrd te Ilte îtîasoîîry, îirsî-class ltydraulie cettîctît
stoîtild k> used. 1'hu arci t ones slîould bc fuli-beddcd ini
misenet, aîîd eacit course ztftcrîuards torouglily groulcd. Eaci
>lutte siuuid bc clcaue atid dauiiitd bufore bcdng plaeecd il,
It'e arclh. lnspropenly drcssed stottes sitoîld be re-cut. as no

hiaîtitcnig siouid bc ailowcd afigur Ille Stontes arc set. 'IiC
riiîg-sitncs siîotîd bc dreb3ed stit a wvcdgu shape, su tjai tiley
wîil radiate truly fron the centre -if lte circle, anîd sliould bc s'>
drvasc,%d iluat tlt joits tîced flot cxcced îlîrce-ciglîîis o! an
inchit n widtîî. Thie rittg-slone sisould bc of sutel tltickicss as
tu>e"ps test -clcis ot Ille itide or face of Ille arci. Thei ex-
tertor o! fil% arclh siould bc tlusiled iil a unie ilcii cout of
Ctti*li anid surface îict stiîoolîîed off.

.'trcli-t'clverts :sud bridges of ceuiettt-coitcrec cati be mîortc
clicapl' coîîstrutced ttail cati ittasotîr> arclhes, antd, if careful

uurîiatilijiis ctnffoyed, art: quite as serviceabie. Tiey arc
forttucd bY con-s.ricîtittg a cîîrbîîîg atîd tiiorouglîy rattttniug ithe
cticrete tutu il iii successive laycrs. 'ie izianner of nhixiug ithe

coticrete depectds Oit lte citaracter of site classcent uscd, soute
Cctititb bctuig slow scitîug, oîiîcrs quîck svltiig; honse wiii set

nctî in ater, wiiilc otitrs; wail not; huffte wili allou, a cunsid-
er:tlule propiortionti o water to bc uscd i iorinitîg flie norlar,

Wildec otiier cîttezîts sliouîd bc but sligitly tîtotstetd. ()ne
feture il, Cotitectiol i tt'î concrele culvcrt work is dit, wtîhi
flie ctrbitig aîîd centîres fi place, aritn uteligent workittautl cati,
by fuiloîu'ing tlte intructions Of flie etîgitîcer, la>' Ilie cotîcrete.
d:ititîiacttircrs eoînplain titat itiasons, ini lie grtat mnajori>' oi

Cabus. ctirciy disrcgard lle inistructionîs give, tilcus .vitil
respecct go fltc iîixtttg of cetitt, aîd ioilote titeir owat ttctîtods
ot iltixauîg colusiuîon iltortar; whtile a lisait lotal>' îîîîaccusîozîîed lu
work, of itis description will obcy instrucions carc!ulIv aaîd
ininutll>. Cotiercie cannol bc îttixed aîd îîut il, pliace likec coin-
ison tîtortar, aîîd by ou'criookistg titis fact, zîucet coutcrc:c work
lias iaiIcd, and lias brought the tîtaseriai it0 disrcpuic lu soiste

lcalitiesç.
Tilt niost stîbsuanîjal suibstruictures o! bridges arc of citlicr

stone or concrete. I luictir construaction sîttUcient excavation
must at first bc ruade, to propcrly contain the ablument, and titi:;
carnif ita>' bc rcfilcd again so as o forit approaches to the
bridge. Tite excavation completed, wvhen concrete is îtsed in
wiîole or iu part. the portion thuq constructd ut bc boxctt
andi cutrd iu a stibstautial muanne. Ille exact çize tnti 01tnpe
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re<juired. After the concrcte lias set titis boxiîîg is remiovcd4
* and cartliiz lhed in solidiy aroti theface o!filic abzatincni'<.
* Ilatinier drcssed stoate shuuld crowî the cotîcrete to forîti aî

Cocceshiould bc composeci of iirst-class cenient, a rIvain

sii:rp silicious sand. cîî:iredy frec frot earîiîy ljiarticies anid co:tr,(e
cr-tigh to pass titrougi a twenty tuesit antd b. retititud un1 a1

tlîirty mesi sicvc; cicaît screened gravel. tlie largest ilot tu bc
more ltan two, andi onc-liaif incItes iu diauteter; or in place of
grav cI, brokci stone that wvili pass throtigl a two inch ring
Tiuse inaterials should bc rnixcd iii Sie proportion of onie oi
cernent, two of sand. and i trez of gravel or brokecn stoite, witl-
just suficiczî: water ta forin a plastic mass. Tite santi and

* crnent shouid first bc thorongîîîy mixeti wlicti dry. tiieni w:îîer
addcd ta, make a tiîick paste. andi titis tlîoroughly utixeti :gain

Ths mortar is thien spread out. andi the stone or gravcl addeti.
wlien tlc wvliolc is iiixvd togctlîer tintil cvery stone is tiio:--
oughli> coatcd with mortar. Milenî titis is donc th concrcic

niy bu put in place andi shaulti be spread out andi îîonnded until
* the excessive nîoisture apprars on the surface.d

Tite design of iron or stcel bridges comimonly trecteti tnay
bc classifiedti tder: Tite plain beamn or girdcr: the heain truss;
tue suspension truss. andi the bowstring or arch truss. 'rte firbt
of thest is wcll understoad; ttc second comipriscs tîtosc trti-sc.,
in iwhiciî botit bottas» andi toi) chords arc esseîîti:îI the tîtird,
includes those in whicli the upper chord oui>' is necessar>'. ini
Whlîih the horizontal tic takes lthe place of fixedt bttlcenî%.

* The style chosen sitoti bc governeti by circumstanc.-s andl
cconomy;, but apart front titis any design is gooti so long asà
cain be accaîratcly analyzed as to the charactcr anti amoouni ai
strain in aIl its parts. On the other handi an>' design wvhich
car*not bc so analyzeti shoulti not for a montent reccive con-
sideration. Tiîe course pursti b>' saine, isîdect i nosi munici-
palities, in erecting iron bridges is likely. liowever. ta rcsmit
di.çastrously, and throw iron andi steel into disrepute. A counicil

* ativertiscs for tenders. The companies responding supîly thecir
*, own plans andi specifications. Thus far thc procedure is entircly

satisfactory. Tite difliculty arises Mdien ttc couîîcils icccpt uth
lowcst tender without abtaining the acîvice of ait ex-pcricti(
bilider af iron bridges as ta ttc plans ain(] specificattions sut-

Jmitted. Cases have occurreti in wvhichi a diffcrence ai fave dol-f lars lias influenceti a counicil ta accept a tender for a bridge
whiclt inanifcstly, to a mnan of expcricnce. tvas worth less titian
ttî! allier b>' several hundreti dollars: and wlaich wVas indecti
tissafc. offering evcr>' Iikclilîaod of filure, with attendant loss o!
hile. and great expenise for reconstruction. It is difficuit ta, un-
<lezstand tlîe action of cotincillors. slirewti in oter inattcrs, iii
the construction of bridges and otîter public works proceeding
with such apparent disrcgard for tite truc iteresis ai uhose
whoni tîte>' represenit. A sniall suin in securing reliable ativicu
is as mutcli a iniater of cconrniv in public as in private affairs.

INSTRUrlENTS FOR I'IEASURING SMALI. TORSIONAL
STRAINS.*

W.' LG. COKER, P.^. BSC., .... ,
(Lute Scholar of Peicrhousc. Camnbridge)

Tite advanccs madc within recenu years in the scicutitiz
tcsting of engineering niaterials hiave causcd great attention ta
be paid to the design of instrument% for measuring smnall
sîrains. B>y far the greater numbcr of sucît instruments liav-c

been dcviseti for rncasiîring the sniail straiuns ai extension o-
compression in bars subiected ta a direct pull or push. andig but little atuntion lias ben paid ta instruments, for thc use of
cngineers. in the nleasuremcnt of t small surains in a bar sîth-
jcced ta twist. l'lc abject of the prescriu paper is ta describe
two arrangements of apparatus intended for use in crnginerinu,
latoratoriesç andi testing hanses for :newstiring such stra ins. andi
for t dctcrminntion af the rnodulîzs o! rigidit>'. Eachi instri-
mient is wvholly supporteti by the test bar. being sctîret thereto
l>y screws. svhich grip the bar nt two transverse sections sep-
arateti by a known interval. andi the relative angular displac-
nient betwcen these two section-, is mnsureti dircctly. Tite
in5trtinients are adapted tA mecasure both latrge andi sniall strailiS.
andi are eei-conta.ineti. while they can bc useti in a horizontal.
vertical, or inelined position.

A paperread before the Brtish Aiso clatcn fctleAdrta,<.rcnt efcfercc.
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One forin of tîte apparattus is shown b>' Fig. i. ainti cansists
of a gradtîated circlc A. mouintedti pon a clitick plate B. p)ro.-
videti with tîîret centcriîig scrcwsý adjustable by band. A rin.t
C. secuireti ta the test bar by set Screws ant a knawnv disîa:'ce
:away. c.arrie-; :a swivel arni 1) iii iviicît slides a tube E. so that

FH

Fm:. 1.

tce contact bai F at ils outer end cati be brougliu into position
îouching the centre af thc facii cuti ai a scrcw unicronicter
g:auge Il provideti with a divided licad. Tihis ruicronieter
scrcw is mounted upon a vernier plate J of the graduaued
circle, and cati bc clanîpet iii any position. tie final adjustmenî
bring effcctid by a scresv N. A silk cavereti wire connec±s ant
inulatcd tintiing serew K upon thc ring with lthe contact bail,
.ant titis ivire is joined up iii circtuit with a simple forin of gai-
vaîtometer L and ccll M ta a second uninsulated bindîng
screw ai t îl ring. If th contacti;zg pieces are toucliing, a
circuit is conipicîtid througît the test bar, and ttc galvatinmter
uicdie is dcflected. If now a tsvisting movemetit is applieti to
outecndi o! ttc test bar, the contacting piecs are scparated, andi
the inicronitcr screîv nmust be advanced until the circuit is
again conipleted as intiicated b>' ttc galvanomcter ncedie. The
iitiiilier of divisions througli which the scrcw lias been turneti
afiords a ilicasure of the angular dispiaccinent. andi it anly re-

mista calibrate tiiese rcadings in ternis of ingular
tiscastirenient.

Tite cahibration i% ci-tccieti by rcferecc ta the graduateti
ci:clc and vernier plate. Tue :nicrontcter screW is set tant-
grintially ta the radial arm. andti hereforc its indications are
tic.-ri>' proportional ta the tangent ai tlic angle nios-et througlî
but if the faccd end oi thc icreîv is alîvays mnintainci :at or
abrut its central position. the error introduced by taking the
rendings as directly proportional ta lthe angular displaceinent
is rciativcly sm-.ll conîpareti witî lthe quantiuy under nitasure-
nment. and nia> bc neglecteti. To calibratc: the instrument it is
thertiore anly necessary ta ineasure the niamber af divisions
COTrresponding ta a small aingular dispiacernn of Say Wa. andi
titis is easily accornphislicd by setting ilit instrtument in posi-
tion wvith the circuit complete. andi afterwards following up a
k-nown angiilar displacetuent af tue vernier plate b' the
niicranicter sercw. A simple form of detector galvanometer, in.
circuit witli a single dry celi. lias been founti ta be a convenient
airr.ingenient for indicating when contact takeà place, and the
feeble etirrent reqîîircd does flot injure lte contactincr surfaces.
fI is essential that the graduated circle be set accuratehy uPout
the bar. Nsith ils plane perpendicuhar thîcto. anti ils centre coin-
cid.ng wilh lthe longitudinal axis ai the bar. An arrangement



TH-E CANADIAN ENGINEER

lias betin devased Io CIÏvet tis. COLisistinIg of two bstanalar and
cqn:al clampai barî. Ille cyt-d 01(L~ ai wvIlîcIi tZ-ke% ovt!r utlt rdIty
I rjvctisig cones arraaagcd dianictrally iipon theclituck plate

andi ring. liacll main piece lias Onle dicgrec ai irecdoin wîth
rçtspveî- to Ille clamp>ba. andi tiierefore îwo degrces afifrce-

dont %vilt rc>'.pc to tlle otiier. tliise degrces of ireedtian ire

îa'r.'dby îîrîo ct i ig pltC-ý l'ailt ilg aIg.titiat correspoaiduing
nO e' i i Ille tlac ai11 plccrs. andi titi s connlect ion nakcs Illie

al parati:, .1 rigaîl wiole. 'l'le bar is niow inisertteci. ai tlle

'crew<, Iaditstcui iîy hinc aï iccurateiy as naI.
rîac cl.anî bar% -are afcw sretinoveti. icavang tlle two

ini pivce> accurately spaceti on Ille bar. wvIiae tlle graduate<I

citrcie remnaiws perpendicular thercto. andc very pramtl

cellired. 'it lighi. conî:ucting arin is thi cianped an poistion.

:aaî<iItle Iir tnaiv si-%c b, set in UIl testilg miachine. ;Ait il%%-

proveti cIainp le-tcrib)cd wvîîli refereaice to UIl sec:ond aurin of
apiparilîls iay bc lacd iiv'1Ca.i of Ille ragîctdsib'
aiîave. and tlle liatît ouperateti clînick plate ilnay bc reîl.îa.ed hy a1

ic.mnii of i.cli-ccniering chuck iescriheti brlow. An exaanflc of

tc>ts muate wviti titis apparati, is given below. 'Fic test bar
was atijustably sectarei ait one endi. andi a balaticeti lever of

fl.\Cti icaîgili seccnred upon tlle ircc end, andi luaing front tlle arin
of a 'calev beai. File loati %vas auipicd i)y plactii equal
wVC*glits in tlle suspendeti patns of Ille balatnceti lever andi sclle
beamn. so titt bending movenient was a'; far as pos4ible Chlit-
intatet. Before înaking a rendisîg. the torsion ain %vas brauglit
to - horizontal position by alti ibf a spirit Thel *liteamu ot

Ille calibration tests gave iS6 divisions oi tlle nitcroinctcr
.sCrcV as corresponding to ant angular displacememit o! i min-
utc of arc. Turtied bar of Bessemner steel. Icngth mnder incas-
urceet = 30.25 inclics, diamelter = 0.747 incites. torsion atm

= Ir inclits, a constant. Tile figures in Ille first cohatnni give

tlic loati in tlle pani at Ille endi of a constant ami-
Load-ibs. Reading. Diffecnce<.

0 o

2 51

8 205 -

12 307 25

17 435

X20 25

25
33 13rifl ii3cbr

d diaict-r
Ti twit:in movmen6

&= reaieaglr ipa6ct

hi i i r- lenmrt ni uioi bar. arçcti

and w - tia ngfo ti tocmet.

C =î 1.7(o.ao lits pcr square inch.
A s.c'ct-tnd test gavc nlninst idcnticaliy tlle çaie rirslitît

'rte pcrfrartnîa:îce n'i tlle in-trai:îîent is lisniîcd by' the accuracy
o! Ille îiemnmonctcr sert-w. antil in tlic present inq;rslancnt the
si'aicst angll.r diplaeemlcnt capaable of inc.siircnielat is about

fir çccniak «,i arc. :Xs thie eositraicting bar is nnt liîavy. 110
difl'aculy i,' e'cýpcricneccl in balaticing it. and tiierefore it.i
Ilmgtlî niay tiac nîideratlalc. Thiis farm ni in5trument is tiierc-
fort .laî'infr ilîisîîring UIc %trains in long test bars.Tu
second forni of apparaîns dlifTer% irmn Ille prccding in cru-
plcving a trading mlicro-cope ta observe the relative angular
(lisla.tenîeît ni a radidl unc 'ipon Ille vernier plate. Tlue cdize
of .1 tlliek, îirc fi; a very convcaient Une for observation, andi

lias beail îîse.d wîii aautablle sttcce',s il' an UxtcuaasuitL-îr de-
sigaiet Ihy Professor Ewing (l>roc. lZoy. Soc., \Ity. n85.''ie±
aaîstrutîeucit is sliowîîl by Fag. _». ini wlaadi A\ ký t gr:LdIaîed
ci rclc 3iotiiite!t 10tio a cli aack B. anti fiaasliit ivitilu;t venier
plint' J. :113 araît t of îviiiich carnecs a ivire P. .Arediîg

aticroscope as caiead aaat Ilac zIeeve IZ of ait ara3î S alla aite t ii> a

Firo. 2.

Ille short cyliautir C. which latter is gnîppedti tpOa tlle test bar
lay screwvs. 'Tlîc rcadîng mîicroscope lias an eye-piece T1 providei
ivitii a glass scale, andt a riglît-atîgiet pris3in Ut is iiitrpoésed
bt.twccn titis and tlle objective \V, so tlîat readutîgs caaa bc casiiy
taken. The tube Q is irc ta slidc or rotate in its guide R., bait,
in order ta rea'lily focîîs tlle wire, titis latter is caricu in a
fraine X, pivoled tipon tlle verniier plate J, anid aijiasteti by a
screwv. TFlic microscope atm S ks sectiret ta tlle cylinder C hy

at divideti collar, tlle îwvo lialvcs of whl3i are pîvoteti on otie side
a:nd tlle lre c 3ds are clanîipcd by screws. i it is dusirable thât
th3e telescojie bc turaîcti round or rcleaseti altogetlier Ille screct
aauay bc tlarow3i ont o! cengagemeînt. Silice tlle diffcrcnce bctwena

aîa -irc andi ils corrcspoaiting ciiord is an imîfiaitcly sinall
qîianlity ni Ille thiri Ordler. iviien uIl arc is an inf'iaiilly smali
itiî:alitiuy oi tlle farst. Ille rcaiags o! the microscope scale may
bu' taien as tiircîly proportîaaîal ici Ille atigalar displaccmcnt.
and dte calibratiot i cffccted by nIuiig Ille %vire îlîrougi a.
dcfiiîite anglde ni id'. andtiitîting tlle eqtiiv.tietit reaintg of the
iliroîtîctvr cyc-piqcce.

F30G. 3.
Tii 1itrtznctnt is iluraslîIcd ivithu an iîîîproveti i arn ni

clam3p. Fig. 3., ea'n'istimig of a1 pair of tiiviid cIPuliars a. the
lialves Iaciaîg piî'oted togeilir at b. and -ectreti hy autis c. Tho
c"'llars ire îî-rdge-'lîapicd in radial rectiona ta cttaiagc wvitl cor-
riv>poti(iii, i-Idcaigl-<l gronvirs ipioni tIe clint-k, plate alid
cylitîdvr. oîiiy tlle asigle(l sides laciîîg iti colît1ci. %n lint, Ille
enhia-rç arc reailily fixcql wlicn rcqutiret. The lowe' Iaiî'eqcý d
ni tlt- div idcd colln arc conneccteti by one ar moire distance
plites c.s t int %vhien tlle former gril) their reS.pective groovcs
cacli piccer liaç one dcgrcc of frecdoni wilit resp.ect to tlie
clamip. anti :ilii cani bc 'n3tpprcsse<l 1»' a pin or liv the imîctionl
glip n! UIl colhre. îhîerehyv cansIinli tei parts 0a-a n

rigiti wlî<alc for çetting lte in.sîrtinicnt on the bar.
The grachtate(l circle of titis inîstrum:ient kç carric4, hîy a scli-

certeriiîg chimck of omwîînovel fora». and a çectinai tlîrougli
tlit i% sliowvn by Fig. .wliile t. perspective vicw of thie ar-
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rangement is shown by Fig. s. Therc are Ilîree centerinig
scrcwvs A', tic. onîcr cyliindricai ends of %iîich are stupvorted
in guides B'. ani prevemîîcd front rotating by pins C' engaging
withi siots S'. ctit iii the scrcwvs. Tite screwvi wark in rotating

Ftc'.. 4.

ztuts D'. providcd %vit bcvti pintonts El. gecariiig witii a1 iattd
oper:atcd bevel rintg G'. so titat ail lte scrutvs are tdva.tced or
rcccdcd lagetiter. An adjitianai piltion If1' is provided. ')per-
aîed by a K-cy fittîing ait its squarcd spindie J'. 5o titat tite
scrcvs are firmnly gripped uipot thte bar. Tite mueir ends ai
lte nuls have a coilar hcaring K'. sa titat the stregscs as'e
borne by flic body Le af the ciîuck. ani lthe bevel ring is pre-
venled from seizing b>' bearing-plies ait(] ait adjîistable rittg
M' ante flc ack. Titis bevel rinîg cati bc suid bacl, to ailow -itty
scrcw ta be separately adjuted. Otiier tttodificd tr.iiigcinctitZ

cE

of Ille cltck have beeni tried. in whicit tlic guide pins iavc
passcd hodiiy tra:tgl çlots. cltt itrouigl lthe inncr ends ai the
scrcw. :td flie scrcw pairs have bccu invcrtcd. but tîicsc moidi-
ficatians htave itot tiswerecd weii. Att exa.miei ai tests titade
with titis farin af appatit iç tppcndedi. the sante flcsscincr
çtci bar bcing uscd. 'Mean vaine ai calibratioti tcet-t titin-
ltc af -arc corresponds tn *;6 divisiont% ai seale. Lcngtii under
mnstrcmcnt S incites. diamrctcr o.747 incitef, torsion arti 15
incites, a constant.

Load-lbs. Reading. Diffcrcnces.

0 SOO41
1 7594:

2 718 4
3 677 4'
4 ÜY> 40

5 9> 41
55 42

7 513 4
8 471 4
9 430 4

10.394

113i 
4

12 309 4.?
13 267 4
14 225 42
15 283 42

16143 40
17 103 4
18 (62 41

and %ve havc for this test bar C = 1 z.85o.ooo lb. lier ý;qîare incht.
A second test gave very ilppro\isii-.tely the saine resuilt. Anîgt,
lar dispiacemients of i inclh cati be measured w~itlt tiis forin oi
aliparatus. As the overhianging arni carrying te microscope
is îtccessariiy licavy, to afford the requisite stiffncss, the icngtlh
indtir mneasurcmcnt is lirinted.

For the purpose ai ininîg the angular displacicnins vis-
ibkl In i audienîce n magniiyiîtg arrangement is tised. consisting
ai a tilting mirror. sttpportcd upon a tripod. Tvo legs of thv
îripod are supported by a liîoc and siot carried upon tic ver-
nier plate. and tic third leg is supported upon a plane at-
taehicd to the othur main picce. Tite spot af lighit rt!dected
fr<'ni fie iniirror is caîtsed to mave ovcr a fixcd g-raduaftd
scale. and the angular dispiaccittent is tltereby nade visible.

.SWEDiSiI VERSUS CANADIAN MRON METiIODS.*

Iroti, ils productiont and ils itanufacture. is cveii marc
C.!.slnii ta titc industrial progrcss of a natianitli, supiuri-:
acid. Tite formecr is ilic bonie and siiuev of tite inechanical
arts, tite latter ai lthe cliemical. Tite vitality ai fliesnations t.if
the wvorid inay bc gauigcd by flic ainaunit ai tiiese îtcy cati
absorb, and assinmilate. Tried by titis standard. Canada is cer-
iitly nal coztspicuotas for cncr-gy. Tite inost cogcnt apoiogy

for the inicrior position site occupies il% the lit ai irait pro-
ducers is foîtnd in tltc absencecai coal its Qttebec attd Onîtario.
But, as tîtese scctions are sttpposed ta catîtain iro:, are ai ex-
ccptionai purity, to, be coyercà with alinosî botindiess iorests,
and ta possess suiphur ares ricli cîtougi for export. a corn-
parisan is irrcsistibiy suggcs;ted with S,.edeit. wherc exactiy
similar conditions cxist, and %wlîicii is, nevcrtlieless. ot.c af 1t2z
ntost notable iron-producing and intanuiacturing cctres ai thec
%vorid.

By ail accotits Canada lias large deposits afi niganicrous
iran an Hudson Bay, and stili larger dcpasits ai liigher grade
arc ait Ungava Bay. Tite Ncvioundland iran orc beds aire
zictaibie for size and accessibiiity. If arcs fiont flic liYprborcan
forcsts ai Swcdcn can bc profitabiy pracured ta iecd tiîc fur-
naces ai Europe wvhy nat flic Canadian as wcii ? For. to fic
tiiirtiemn sailar. tlic Atlantic is no ividcr that fic B3aitic Sca cor
Gt.rni Occan.

It is not ta titose iran ares wvhiciî Swescn xporîs. but to
llîosc site trcaîs at honte, anid ta thc nieîiiods site cmnploys for
ovcrco-ning lier melaillurgical deftcicncies titat 1 'valu ta drawt
yctir attention. Tîtrotigit Ccntral Swcdcn îviîhi a gencrai trcndi
ta sauîiiwest and norîiîcast is a band ni Azaic rocks, flie
cciivatlcnt oi aur Hlumiliait. about zoo muiles wid, nid --0c long
î:oreq. Cacvcr iinosî of tii tract. W~itltin it arc flie tiitile,.
wlîich. during the l711, and i8tit centurics. iproducci the are
tiat niade Swcdlen onc: ai te naist important factors in tii.
iran and capper ,ttarkce ni flic worid. WVieni cieap coal .an'l
cokc bccatuc tue iiel%. ai flie iroît nui sîcc iina-kerç. Swecden*s
prc*miiucncc wvanei. For a tinte aiter Bcss.cinicr's grent inven-
liait %vas introdtîccd. Sweicnt'- pîurc ,îîatganifcrous pig iran wva5
aimnst tlle o:liY niateriail tn whiichit ilid br succcssifuiiy 2p-

Fxlractes grnma iip.-,rcadby lame% Puotcla. New tVet. Presl.teni of the
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plied. Butî iltiipro%%!iiciits iii flite proccss. aîtd sutbseqietly Ile
adopîtion of basic conîverser littitng. dcl)rtî cd Swedct<il i the -lit
vantages witici. iti titis respect, lier ores ofYered. Yet tîoiitg
dattd, Swedisi itîdutry and nictailurgic.il skili 1îrcvailed.
itu' to-day site lias rcstîted. tiot lier formîer positioni as otne oi
the largest of iroti anîd steel iiatîuifacîtrers. hît lier formuer iiii-
portanîce. as tile mititfictutrer on a large scale of thte înîret
giades of tiiose iietals in lthe world. Thei itelligence atnd thte
flexibiiity witt witici Svcdisi irotiniasters have adjusted îlîeîî-
selves to iîew conîditionts atnd tiiev reqîiiretiets. is utne of the
mnost îîtterestiîîg plictîottiena; of mioderni itîdîstrial life, :îtîd otte
içeli ivortît studyitig by Cattaidian i nctalnrgists :\gaii anîd
again SNwedcti lins lcd tile wvaî iti certaitn directiotns. attd beeti
ditved frontilîai palis by flitc inivasiotn o! lier mîarkets by nmore
favorably sittuated conipetilors. and yct sise Itas Ofltn foiîîîd a
ttcw oSillet for lier etiergies atnd lier wvotderfnl products. To-
dav. niore lsait ever. qitity, tiot cptatity, is ste antli 0K lier
iror.iiasters.

The ore in thec cenitral zonîe of Swedeti is tnos, ill of exeep-
tic î:ai îltrity. or equally low ii low stilffliîir :îtd pltosp>iortis.
anîd Itigt iii iroîl. ?.iorcover. tlie suisses wliiclt yield the presett
ores are itot thîe largest. aîîd site cxceîîtioîiai excellenîce o! the
produet is sccurcd. itot only îîrotîgl ste ptirilY O! tie raw tua-
teriai, but also by Jil o! iîîfinite carc it i lte matnufacture. 'lie
iiîiining and metallurgical operations of even flic largest con-
cerns are conductcd oit wliat %voiild be regardcd oit tîtis side
of the Atlantie as an insigîtiftcait scale. Thle furtice and plants
getscerally are on a coinparativcly diintutive scale. VPie char-
cc-ai fîirnaces are sma.-ll. ilic liciglit bciîîg frot ilu to iS inetcrs.

O-r 36 t0 59 feet. Thte averaige alîîuîiai prodîtet of ecdi blast fîîr-
nace is 4.800 tout, or ottîy 13.1 tous a day. aitîcntia o! sice

IargeSt 40 10 45 tons daily. Il spcaks well for ste sleady grovtli
in producetiotn o! thte countîry filat tltc figures for ei-ery decade

silice 1830 sh'ow 'lot oiiy a gaitn iii productiotn. but a redîtetion
in exporîs. and. tîterefore. a licalîlîy dcveioîîtîietit of ils interni
rcsourccs. Ali te furiiaces ini Swedeuit nakze ycarly otîiy ai
nîn-cli pig iron as on1e oi Ca-rsiegie's great Dutquesnîe stack%
pours forth weekly. And yet. so îitiunatziy iitlrwvoveni is thte
iron trade o! Swcdcin witli ollier o! lier staîle industries. Ui,ît
the wealtli o! tliat tlirifty littlc lnd, wiîli a popiulation (4.824.130

oui Deceixîber 31. 1893). raîlier less titatn tîtat o! Canada, de-
pcnds in no suttaîl ncastîre tîpon il.

Swcdestîs present prosperity is it great iiîcasure dise tu tlîe
association o! tlîrce great branches of inudstry under comms
maiagesmcii. siaincly. i. Irout aîîd stcel îîakitîg; 2. Lunîibering.
and 3. Wood puilp tnaîuufacîuring. Dissiiiiilar as titesc Ilursuits
scetut îhey are iin reality closely allicd. Tite Itigli citaracter
wluici the produtîc o! site furtace possesses. is attribîttable t-3
flic tise o! wood futel alone. Not a breaili o! sulplîur gas is aI-
lowcd 0 maissi lthe irot iiu steel during ils rcductiotî or sub-
sequent mnanuifacture. he irouî cottilanies wliel trcat thte

îîurcst ores find il more profitable to make a inoderate output
o! exîraordînary quality witi îvood as fl, tian 10 treat large
quanlities witli minerai ficl. But ini orcier t0 sectre wood gocod
enougît for nuctallurgical pîurposc-, at a picrtnissible cost, te
ison conîpanties own large iorcst reserves and couvert ltec bet-
ter gracie and larger sizcs o! tituber into dinmension lumber and
ivcod pulp. As an cxa:îplc: Misc largest works in Swcdcn arc
tiiose o! lte Iopparberg Co. (the Stora Koppa-rlîcrg Bcrgslagî
Akticbiolag) wltosc propcriy is situatcd ini Ille provitnce oi
Daliccîrlia 'Plie eon:îauy pr.diuces abiottito nii the total o11t-

put o! iron and steel o! Swcn. Tie iorests cover ait arca o!
7,36000 acres It. aw% i arc on flie Bitic at Sîuîtskar
'Plîcre tlic higliest grade o! luinber gocs tît bile pul) ilps tsi tte
sec#' id qtiality ta the uitîber ilils. and only inierior and smal
lInuber îo tlic cliarcoal kilsis for lise in flic blaft furnaces. %lîile
niill refuise and sawuluist are conivcrlcd int gas for otlicr ital-
lut gical piîrpossl. ii S96 tlie conîpa-nys niill.. sursied oîît
57.369 St. Pctcrshîurg standard =113,590.620 feet hroad nieasiure
and 5ý.500 toits o! pîîlp. Thle piîîp is mnade by boilu thre îtiphiiC
auJ mecha.-nicatl processt.q. tihe latter bring posçilule îlîrnighlî t--
pofsssion n! water pov.cr of ix;.oao Il I. capacily Tlic sul-

plaiironts acid for tlie sulpliite process. come<ç frotnt tise Mil
Falun copper mines. from wilorc orcç. ini addition Ini çth- s
pliiîrots acici for te puîp muilis. over- 2.000 totis o! ç%tîphutrie
acid ar nid nnnuîal

Butt te humber tracle oi tie cotupauiy, aclivities k insig-

niticant cotnpared witli ils iron aind sîcci olîcrzltions. Tiese are
iicst decribed ini the cînpany's ovis circular. prepared for the
Stuckholui Exhibition il, 184)7:

11 ic e yar 1733 ste conipanY blilt iil- first iroit works.
Si arîlias, bascd on tihetdieu discovercd iron suinses at \'intm.rnl.

Onc iron %wor a(ter site oîter %vas. liter ois, audrcl. cadhi n-
ltnded tor ils owni partieniar speciaity. su that the cottpatiy
lis nianufacttnrcd iron it sote 2o places itn ail. Si> niaiiy lifll
cultics suct, lIowever, ini ccoiotticaily catTy-itg 011 the Itlnts-
facture at so ilnanv places, on accoutnt of the expeîîsive coin
nitinicalions existing, itat i %vas decidced about 1870 to cotIceti-
traIe the iron niantifactîirc. and for flint purpose buiid lie%%
worlss, for îî'licli a pîlace -,vas sclectcd ai onte of the bîig wvater-
filh of Ijala river. Tlis icw wvorks is l)oninarfoct. winîch ký
file laIrgest iron works in Scandisnvia. and the largest in the
world, based oit citarcoal as fuel. To it bciongs i6o iroti suisses
aind a ituiinher of watcrfalls. togetlier capable of dcveloping
about 5o.ooo lî.p., of wlîiclî. however. omîiy a sinall part at
prcseîit is uitilized. The works consist %of the followiîîg
departmcnts:

Clîarcoal-îîîaking planît, ciglit large kiltîs. Blast fîîrîacc plant.
wviîl ftve blast furnaces, six \Vestinan's roastiîîg furnaces, re-
gel crative blast licating stoves, etc. B3essemeîr wvorks wviîl five
convcrtcrs, etc. Sienîeîîs-Martiîî works wviîl four furnaces of
15 tcous caci. Rolliîîg-luill planît for slîeet iroît anîd plate. %vire
rods, rails. bicaîîs. citantîcîs. angles andc ail kiîîds of niercliant
iroti. Forge for lîamîîîritîg tool stccl and îîîiscelliîîcotîs tools.
Platc-pressing %vorks for boiler lîeads anîd simiilar articlei.
IHIrrse nail factory. The wlîole iron and steel mnufacture. as
statcd, is bansed on cliarcoal. by the aid o! wlîiclî i is produccd
frc.m tlic purest ores. 'l'le Iligliest grade of steel for ctting
and otiser tools, for spriîîgs. coiniîîg dies. etc.

The principal manufactures at Donînarfoeî arc: Pig iron.
extra pure. Ingots, blooms, billets, and slabs of Becsscemer and
Siemens-Mz\artin steel. Billets spccially mnade for scanîlcss cold
drawn tubes. Projectile steel in large quantities for tlic Eîg-
lislî and otlier armies atîc navies. Bars nis various slîap)eb andi
stcel aîîd 'vire miil rods, %ire rods, rivet rods o! Bessemîer andi
Siemecns-M,\artin steel and Swcdishi Lancashxire iron. Hiaut-
sicred bars o! Swedisli Lancashtire iroît. Rails. Boiler
and slîip plates. Slîcet irosn. corrugated and smootlî.
Pressed and ilantged work of plate. 'MIacliinc-stretigtli-
enicd shafting. liiniiicrcd steel (tuiliers' drill steel, tbol Steel.
sliear steel, spriîîg steel. file steel. pin steel, machine steel. file
blanks, ece). Sto:ic-cutting tools, lianimers, anvils, etc. Hlorsc-
silos: mails, etc.

Tie products of Domnarloct are. to a large e-xteitl cx-
ported t0 tlic great countries of Europe. to Anierica. Autstria.
flie East Inîdics. Chinia and Japan.

The conîp-anY also Ovn two ollicr works. Korsa and Ag.
ivître especia-lly soit Swcdisli wrouglit iron is inade. Tie an-
lilial productioni of iron and sicel is: 55.000 louis pig iroti; .1s,000
tc.ns Besse:iwýr ingoîs; 26.000 tots Sietiienis-MaIrtini ingot:.;
.a.coo tons charcoal iron blooms; 47,000, tons rollcd and liaut-
nicrcd iron and stcel o! ail kiîîds; 1.000 tons horseslhoc iiails.
bc.lts. naits, spikes. etc.

Tis: works yearly use 450.000 etîbic znctres o! eliarcoal.
15o,000 cubic nîcîres of titis beiîîg tnade ini the kilns at Dont-
narfoct and Slîutskar. Il is hy tîtus conîbining tliese rcciîîrocaly
refatcd interests iliat il is possible to tnakc ail ire rmtiner-
ative. Vet. cveu finis. tlic life of ill vould bc short; ils fact.
flice iron trade wotild liic bren c\titîgisilieîi long ago. but for
flic practice of strict cconitn ini tlle roltîsînp'ioli of thte veget-
a1blc fulc nI the application n! Ilic rtaie, of scictntifi: forcstry.
OnIy about 13 pcr cent ni ther total are. i, limder enlteation
and yet site czlports to Brisaisi$, oo.o wortli o! dairy pro
duce lis tr'î ding tîtrough li -iiii.itry the fartîts arc qo scarce
nnd so hlidctî tw.-v il, he 'aIlîcys o! the vast forest clad ranges.
tîtat1 oneC W.otîders wvlire ceeti Ille ;O.ooD kiiotîictcrs ni agricuil
ilraI lanîd are. atld stili more. ltnw wîltat Ilîcrec is can be tîtade v-
vicld s'sels a1 balanice n! agricutiliral expiarîs. considcring liow
large a prbportiî'tî o! lise poptilatioti i% cngaiged ili niîing -inei

matifactiriîgpiirsiit, aud ký Ili.-rrfore a hionte consumer. By
fat- tue moýs: ecntsive forests are iii flic norîi. and are not
2vailahie for Ille filel sîpply oi tlie grent tîîcttlliirgicail estatb
lielimente n! flic Ttiddle mOil.

The foresîsý. withitî rcacli oi tlle finaces have. tlierciore.
licens rcpliîîtcd aticd reculti atiy fiir, t'neer churisig flic ccnlîirizs
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of iiiiiitlîg iiald ictailurgicai activity. It is foulid that the nîlost
ccunomicai life Of the cullifcrous trccs is 40 Ycurs, WithlI Whicli
pcriod they attain a diaieter of front ciglit to, tell incites; YOU
seldomi or never sec a largcr trc in Swcdcn or Norway. Cal-
culating fromn the siatistics alone, to make 55.000 tons 0f Pig
iroti nd cliarcoal bloonis at thc Kopparberg furnaces, tlierc arc
consumed 450,000 cubic mctrcs of charcoal, or approximfateY
rime cubic mnctrcs t0 the *tonî of ore, or one ton of clî3rcoal to
the ton of iron of both grades; for onc cubic foot of picic char-
coal Wcigils five lbs. to sevcn ibs., say six ibs., tilrcforc, One
eubic nietrc 'vciglis 210 lbs., and if 55,000 tons of irait ore are
inadc at the Domnarfoct work-z with 450,000 ctibic metres, of
cliarconl, eachi ton of iron consuming 8.2 cubic metres o! char-
coal, or 1.722 lbs, one cubic foot of pine weiglis 18.9 lbs., anti
thcrcforc, a cubic foot of charcoal wcighis approxiinately 33
pier cent. of the weiglit of ont cubic foot of the sanie wood, ibut.
taking thc rcduct!on of buik int account, the charcoal frorn
one cubic foot of wood %veiglis only front =0 to 25 per cent. of
tie Weiglit of the original vioud. or 5.o4 lbs. Akcrman (in
S'vcdisli Mining Iîidîstry Iron aîîd Steel Instittite, 1898), gives
the constîmption of cliarcoal per ton of pig iroil at front 4.8 to
8.2 cubic metres, a vecry large niargin of diffcrence for difYcrent
ores. diffcrent cliarcoals, and diffcrcnt establishments.

Only iii very fav'orably situuted districts cati large cituatiti-
tics of iron bc m~ade 'vith eltarcoal. Sucli a district %voulut
sceni to bc the original scnt of tlic iron smciting industry of
the oid regiînc on tlîc St. Mvauirice, Province o! Qucbec, wiîose
wvaters arc said ta drain 200,000 square miles of forcest land.
and nt tc samne tinte literaiiy brecd bog orc, so tliat tiîc min-
erai and thc iuel tri rcduce it grow siniultancously side by side.
(Griflcn T. o! A. I. of M. E., XXI., 974). Yet. if thcrc bc Pure
iran ore accessible to a tcrritory covcrcd by good tiînbcr, ami
ir.tcrsected by wvatcrways and provided wvitiî abuuidant water-
pc.%ver, the establishment o! such a conibination o! cntcrprises
%votild confer a national benefit and shouild be profitable, for the
value of stîcli iron and steei is flot to bc mcasurcd by the price
of comnion pig or ordinary steel. At prescrnt, the price of most
Bessemer pig in the United States lias been about $10 at tic
futnacc, whicreas, Swvcdisli charcoal pig iron is wvorth £5 c.i.;..
Swcdishi malleable iron bars arc quotcd £9 55. c.i.f.. and ijol-
low steel ingots, such .: iarc uscd [or bicycle-tube niaking. arc
quoted at .$î2o duty paid into the United Statcs.

Dut such complicated enterprises as diose of Swcdcn can
nowherc be carricd out profitably unless the sanie economnical
rncîhods are adopted as those applicd in Stvcdcn. If they can
be dîîplicatcd, it is sîircly in Canada, for Canada, like Swedeîî,
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Tisis, thcrefore. ratdier coîtorms ta, above calculations
0f 8.2 cubic mctres per toit of pîg and cliarcoal blooîns, aithUi
%vorks of tic Kopparbcrg Co. American practîce agrees witli
tlicsc figures, for instance: 1,922 lbs. o! cliarcoal is consumcd
to tic ton o! pig in the Bay Fa7-rni Furnace, Michiîgan; 1.911
lbs. of charcoal to thte ton of pig an the Morg-an 1Farm, Mîicli-
gaîî; 2,456 lbs. of charcoal to the ton of pig on% Dccr Lake.
Michigan; 1,76o lbs., or So busliels Of 22 lbs. eaeh, niake anc
toit Oi iran at the Hiikie furnace. Dirkecnbine in T. of A. 1. -.f
Ni. LE. VIl., 149, tries ta rcducc tlîc consumption o! chircoal ta
the standard o! cordwood and arrives nt the conclusion tliat
four cords af soft wvood wili niake one ton of pig iron. If
thierefore, only ane cord of wood. as le states, is the yield front
an acre ai rcplanted timber land, anîd fouir cords arc consid-
ered as inaking onc toit of pig, to iake tlîe ouitput of 500.000
tons O! pig 2,000.000 acres must bceut aver ainually. In fact.
liotever, Mvien a large quantîîy of charcoal iran wvas miade in
the United States the forest lands around tlîe furnaces tverc
stripped and yÏilded abolit 30 cords to the acre. Forcst con-
servation and carcful cutting and rcplanting arc niot prictiscd.
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pcssesscs botindless forcsts, intricîce wvatcrt-ays. immense
water-power, pure iron ares and suiphur mines. Dut, sluouild
the filel or iron ore flot bc available for wvork on sucb a scale
as tc operations of the Kopparberg Co., there arc ores acces-
sible; to the Ottawa, in treating tvhich the sawdust and wastc
luîmber of that river miglît bc used. Whetlier the iron ores af.
Ontario and Qucbec within easy reach of the Ottawa are as
abundant as some dlaim, I cannot, of course, decide, but the
avîalysis publisbcd certairîly represcnts ores oi snicb rcmarkablc
purity that thcy compare favorably, not with the bcst, but witit
tli-: average of Sweden's and Bessemer ores. In thc aniic\cd
table. 1,2,3 are exaniplcs o! the Domnarfoet Bessemer ores;
4, 5, 6, 7 of good Swedish ores af second grade, and 8 to, 16
-ire examplcs o! Canadian ores front Quecbcc and Ontario-

Analyses are given of ailier ores. Tliey indicate ares even
lcswvcr in phospioiors. Tlie aioîint of pyrites in tliese ores
sccms ta bc weil wtil tlîc himit or Swcdisli practices. wlîerc
owving to tlîc niethads af firing in cliarcoal hecartus, the pèr-
centage of S must, nevertlicess, bc smahl. *Thîis is attained by
roasting. The gas calciiîing furna.-ce af Wsctin.in is largely uîsed.
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Tire Caîtadiaî ores representcd by tire Pbove analysis cornte
nearlv up to the standard of Sîvcdish ores frons tire Norbergs
district, \VcsttiUand-tis. and irc ptircr tirant nuch wbicbl is soid
as Bessemner ore froin Lakec Supcrîor, takiitg tire foliowing as
cNaiplis:

Fe. Pli.
Motuntain iron ................... 64 .045
lionicr ................ ....... .64 .055
Tubai ......................... 62 .o65

ht is estisnated that 70o to Smo toits of v'egctabie inattcr go
to %vaste daily at tr ntills on tr Ottawa, or, say, .15o
tons of dry N"o(l. If lia][ of titis, or say. 200o tons,
cetild bc con'\ erteti int charçoil. in the Ljnnigberg kais, it wotild
Yield 55 tonts of cbarcoal and makec over 6o tons o!
pig iron. wilie tire sawdttst wonil mnake gas cnoughi
to conivcrt the pig iinto steel andI to xttanufact tre thte
steelinto speciaiized forîns. This atunt o! iron mray secîn in-
significant. yct, it is more tieun one-tenth o! Swvecens ouîtput.
At prcsent il is costiy disposing of this valuiabie inattr as
wiste. ycî. iii SweCnII. evcry grain of sawdusî. ail the bark.
and wlbaîevcr will sinouldcr is carc!ttily collcîcd and turnc<i
into gas. Fish are abtundant in rivcrs winch turn biah a lît:ndred
sawniflls. liven if tihe lan' pcrmitted o! tire pollution o! tire
n'. crs. seliitîest would forbid . Attempts htave air-cady bccn
nacle in tire United States to titîlîze san'mili waste in iroti
ntaking. ire Plat tsburg. or Norton furnacc, n'as built in 1877.
n.s an auxdliary t0 Norton's sawinilis, for tbc treatinent, o!
Clîateaugisay ore. but wsthonc rituels success. Tire appliances
and nîctaliurgical cxperieîtce wecre at thiat date, liowevcr, vastiy
itilerior to those now avadlable. Thre Kopparherg cornpany.
for instance, non' uses the L-jungberg contintious kiin. in whvicli
refuse wood is btirnt int ebarcoal at 33 per cent. less cost tirat
in licaps, and n'jtit 22 per Cent. Iiighier yield. Tire comnpany re-
ports that tire yearly output per kiln is 200.000 imctoliter%
(=53.000Oo busheis) o! charcoal. ie kilts is chargcd by incans
of lioisting and convyimg machinery. Thie w.ork is ineclhan-
icilly discitargcd into pocicets. wimen ht is convcyed by ropc
ttansPortation to tire top of thc biast furnace. rThe company
e.'.libited at Stockholm, tar, acetate ofis lme, inetliylated alcolbol.
and otlicr by-products of-charcoal kilît.

WVaste suicit as sawdust. shivings. bark, etc., ton sinai or
niimf.î for conversion izito cimarcoal. is gasified ini proclucers -)f
pecuhiar construction. If tire charge be suiiciently open to
-1110W tire frce passage o! air, tire charge in rte prodmcer is r.?
feet deep, if compact, as whien sawdust is being burin. si-, feus.
in depthi. In tire latter case. forccd biast is introduced. on a ievei
%vitil tire solicl licartli. for no grates arc neccssairy. there being
clinkers. but very little a4t. Forntcriv it %vis conisidered nccer
sary to condense tilt toi5ture and rite tir before tr gas n'as
btmrnt:, but nlon' tire ligneons fulc is dried before being trown
mnto the producer. andi tire gas. if tire producer bc nio !îû-tlter
tiraan So feet front the fî:rnace, is burnt as il is nmade. Tire iii-
troduction of tire %wood gis producer enables charconl iron to
bc nade into open Iteartît steel, and titis to be manîtfacîured
inte, articles which rcquire hligît or accurately conîtrolled ita.
nd the gas is nmade out oi material wliose disposai clsewbiere
ei:îaiis cost and serions iniconvenience to tire lumiberers.

If tire circunîistainces in Canada be as snppoed tire mecrls-
odi pursuied iti Swcdcn are certaimtly Wevil worîhyv ai stundy b'.'
Caniadian Iiitmiwrmen td iran miriers. To the coinlbi.tlîot Qoî
tilt two great industries of luntberiîtg and iroît sntecltimg is
largcly dise tc prosperous condition of botît in Scanidinavia.
Tc, practice cotîservative forestry is whax every ciigbîcdi
cconoinist attd ltuthberman Oit botm sides tire litre itreacîtes, and
wimat ri0 otte practices or, a large scale. nor 1 fear %ii ll yonc
practise il util obiiged by ian' ta do so. It requires nis
argumnrt to prove timat a pereinial blessing is bctter ltait anr
aimal one, bîtt before tire fuil bencfit o! scicnîifîc forcstry cars
bc -icevcd a large isnittediattte sacrifice mnust be made. and after-
wards the it rram ntild. I suppose, have to be satssficcd
witîh a iower average scale o! profits To associale pttlp maij:-
ing 'itl sawniilling is doiîîg no violence tb cititer iimdîstry.
bt i woitl- certaimiv strain tite verqatility of Dur most enter-
ptisincr iîutmrr nmrcliat- wec thicy t undertake as an art-
jttnct tite delicate task o! irait Iiicltislg. steel making aîtd ton]
ntnîtacîurimg Stici conîpic industries mnust be tite 1,roduct

o! growth. B3nt tite tirst qtep towards bte realization of sncb a
systemi o! exhtaustive aîtd ecoito:.nicai utilization of sitatre's
re!tources nîiigit bc lte establishtment, if siteessary uitder nd"-
pentdet ntanagement, o! iroît andi steel '.orks. conim'eintiy
siîtated to tire sa'vntilis o! tire Ottawa, aîtd under cottract
-,iîh tise taw..'nill on'ners to supply mili waste. Thse failure o!
suriît oid enterprises as te lutih fîtrîtace necd flot deter the
promioters o! sîtclt an cîtterprise, if îltey are satisficd o! ani
abundant supply o! pure ore; for a revolutiott iii iroit and steel
niaking bias taken place wiîthiî tite IaSt 25 yenrs. Moreover,
citarcoal. iron and steel are cycît rarer products ltait tiey wcre
tilt il; for, it 1875. tire United Statcs produced 515.700 tons o!
Cilarcoal pig, WiltreaS tire Outpuît feul ta 255,211t toits in 1897.

Tite productiont is neyer likeîy to be utl excess o! tite de-
nîand. Sîteit iron !ttrnaccs and nmilis tmeed flot be oit tite in-
ntiensc scale o! tite great coke aîtd coal iron and steel planmts.
lt: faitoots Sacsdvik works, o! Sweden, which supply tr United

States witi tlire finer bicycle stecl for ttîbing, lturît otît oîîly
20.000 tous of fiîtislted prodîtet aititîally. Aiotîter coînpaîty
wlticlt cxhibitcd its prodîîcts in a separate pavîlioîî at Stock-
holin, thse Fiimspoitg. makes oîîly 6.ooo tons of open lieartît steel
iîîgots, 6,ooo tons o! open becartit steel castinîgs. 600 toits o!
wtr<tugit iron blooms anti 2.500 toits o! mnifactîtred articles.
C(mparel wiîth the citorniais production of the United Statts.
for exaitipie, '.v.itose blast !&iritaces madle, inii 89, ii.900.030
tcns of pig. -lte iargest stacks totteltinig 700 toits pcr day,
S'.'.cden's ottptut, if measttred by qîtantity, is aiînost iitapprcci-
ab'le. Nevvrîhiess, by adhering ta tire priitcipile o! itever sac-
rificing quahity to quntty. lier coxnparativeîy sînail contri-
billion of iromt and steel ta tire worîd's total. owing ta its uniqute
excelletnce and its woitder!nl properties. maintnins Swcden. in a
promissent position among tite inctallurgicai powers. lier en-
viable Position and briglit exatnpîe are, tierefore. worîthy o!
beiitg takenl ta iteart by Caîtadian tîtîners, ttetallhmrgists andi
luntiberttteit.

METAL POLISII.

Tire niakers o! tire 'U. S. 2MeItal Polisi state tirat at is the
only polii that does itot slirink. becoîne rancid, gîtiitny,
touirb, sticky or liard. Tltey have tire conîract for funîisiîing
tire U. S. Gover-ninent. and tite poiih wvas awarded four
bligîtest iieulals nt tire Vorld's Fair. Chticago. lire polisît ie
cîiîined to be a perfect. easily-applied and non-injuriits ierai
polisli, producîng a qtîick. brilliant and lasting lustre; warranted
frce of acitd or grit. It relioves smains and produces a briliancy
eqîtial ta nen'. It is tîîtequaiîed for poiislîing anti cleansing goîd,
silver and piated ivare. show cases. scaies and Ctore tixtures,
lirass, miickel, copper, zinc and tin'arc, band insurutments, loco-
w.otive aîtd imachine mmoumîings, lieadligltt reflectors. carniage
and linrmtess mntnmgs, dairy aîîd kitclien uîeîîsiîs, nietai sîreet
signs and evertitiitg in planislted metal. Tbis polisi paste is
nc.n-injttrioîts ta tise tetais or other substances it coines in con-
tact %virit, or tite person using it, aîtd qîtickiy produces, '..itlt
little effort, tr ltigimcst and most lasbing briiliamce. -U. S.7
'\erai Polisit Paste is Put up ilt 3 Oz. boxes, 1 lb. boxes. 5 lb.
buekeus, or ut bulk, -nt lower prices, and on grass. great grass,
bîmckct antd bîmlk lots at large discouints. Trial simple sent on
receipt of 2c stamtmp by tire Aikenbeaid Hardware Co., Toronto.

THE CANADIAN SOCIETY 0F CIVIL ENGINEERS.

At a regular meeting o! the Canadian Society o! Civil
Eitgineers, under tire presidency o! Dumncant \Ic3llrson, Fi-.
Irwin read a paper written by W. T. Aslibridge, on bite con-
structiont o! tire main intercepting sewers o! tise city o! Lon-
don, Oât. It proved very interesting to thosr present, and a
vote of thanks w'.as unaniniottsiy adopted t0 boti tire writer
and mrier.

.Mr. Irwin aiso criticized a paiper rend at a previous meet-
ing, and w.rtîem by W. B. Andersont. strident. Mr. Irwin saisi
tlhat tests on tire compressive strengtlt o! concrete were
in-teresting, especiaily as cancrete ivas so aften ttsed ini
fc'undations, ttotîgi even w.here tised for titat purpose
it n'as seIdoms stîbject ta its fulîl capacity for resistance to com-
pression except on rock. Thîerc were sonie instances in tire
piper wltere a ftsiler expianation would save trouble it getting
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rit its exact mninsg. For instance, the nxetbod afi ncasuiring
thc proportions of the cctncnt. sand utid stone shotulc
bc giveti, and in tic cohîtmn lIcaded " pcrccnitage of
wa3tcr," it shotild be statcd wybctler this percentage
is af wveigbit or volumcil. As regards the '«first assuinptiosi.
thc cost ai sind and stone cauld lîardly bc ignored under 3tty
conditions, since tic saîîd wotild have to be bandlcd, anid the
stane. if broken. could flot we'li cost Iess tuait 311J cents per cuibic
foot, or 95 cents per cubic Yard. The remarktd d'ecreasc in
strengtlî af the samples witlî thrc of sand and 1 of cemelît
mutst be notcd-is tue voids iii sand amotint ta about liall its
volume, suicb a resuit is to bc expcîed. it docs not seem quite
cicar that the comnpressivc strcîîgti increases as the proportioni
of stoute increases beyond the proportion of onc of ceinent to
five of Stone, to suicli ant exttnt as ta warrant adding more
stcne to get greater strciîgtîî. îiz nc engineer %vould likc to
strain conerete up ta the yielding point it wvould bc mare in-
teresting to give the load it titis point also.

THE LATE F. 0. BECKETT.

By t death of F. G. B3eckett, which occurrcd, as notcd ii
our last issue, ait fli residesice of luts dauglitcr lit Inglcwood.
New jersey. Hlamilton. Ont., loses a valtied and estcemed cîti-
7yin. Mr. Beckett, wvîo wvas.aiways vcry active and energetie,
Icit home iii January ta spcnd a short tinie for rest and
recrecatian wviîl bis relatives iii thc United States, and wvas
ready to conte home wvhcn lie cantracted a severe coid, which,

F. G. BECuKETT.

speedily dc-,elopecd into puieuîtîania aîtd proved fatal aiter a
short illness. lHc was boni in fatclcstcr. England, 63 years
aga, wiierc be served lus appretiticesl as a mnacltimist, catning
ta Cantada about 45 years sitîce, aud lacatiîîg ini laniltan. Ile
obtained a position in tUic engiîteerii.g slîops ai the oId Great
Western Raîiway. lis ability wvas readily recogiiizcd. andi lie
soon rose ta a proîîiintt place. Aiter ser% iitg, tîte raulwvay for
a fetv years lic starued iii buîsinîess iii a stîali way ai the corner
ai Maciîab aîîd Sinicoc streets, an part ai flic site taw% accu-
pied by the Cattadian Colored Cotton M.\ilis Ca., vhieve he
mai ufactured euîgittes and boilers. At tîtat tinte there 'vas very
littie engineering %vork done ini Ontario, andi Mr. Beckett wvas;
otte ai the nîast instrumtenttal as wvcll as oîîc oi tîte piaiteers iii
introducing nîany improvetnits ini engincs and bailers. He
wvas also the first ta itîtroduce aîîd intifacture tîte portable
threshîing machuine engines 110w so geîîcrally uscd in titis coun-
try. Horse powver wvas tbiî aluiost univcrsally tsed for
thrcsaîing purpases. Tlîc butsiness grcw anid praspecred, aîîd tn
1865 tite iactory at presenit accupied by titc Caîtadian Coloreti
Cotton Milîs Ca. %vas buîilt. The firm tdteu cinployed saoute 300
nmen, and 'vas ane ai the largcst enîgineering establishmnents iii
the province. Aiter tîtat came a great depression in trade, anti
tItis, togetîter with scveral hteavy lasses, seriously emil irrasscd
the campany. Mr. Beckett tîten removed ta Sait Francisco,
Caliiornia. In a icwv years lie wvas appointeti chie! enigineer il%
tîte United States Mint. H-e ivas coinpelicd ta resign tItis posi-
tion in canscquence ai an order front Washtington, vhîich pre-
vcnted the emplaynient ai any but Autierican citizens. Beiîîg
taa layal a Britisi subject ta beconte a naturalized Americart lie
reigncd and returned ta Hamilton. and again %vent inta tîte

eiiginz:ering business iii partncrslîip with J. 1I1. KiIIey, tindcr
the firni iiaiic af t Killcy-lcckett Engiîîc Co., by wvbiriî
nuaine it is stili known. Whilc 'Mr. B3eckett ivas well known in
engineering circles lie wvas probably better knowni ta tiic citi.
ZeSts ai Hamilton as the originator af tîte Beckett Maîîuitaîit
Drive, and the pramoter O! t Hamilton, Anicaster -.nd B3rant-
ford Elecric Railway. Just prior to bis deatlî it wts generally
tiitdcrstoodl fuat arrangemnents ltad been nmade for financing aîîd
coiîstructiitg the line ta Brantford. The drive, wiiicli cxtends
aiong the face o!fltic niauntain fromi lamilton to Ciedokce
Falls is adnîitted ta be ane oi thc îniost picturesque in Ainerica.
Socially on accouint af bis ilîi muoral cliaracter Nfr. Beckett
was grcatly respccted, and by reason of his l<iid-lieartcdncss
and geixial dispositioni was liked by ail wîth whom lie caille iii
contact.

THE ROYAL COMMISSION ON SEWAGE DISPOSAL.

Etqîiries arc becard front tine to tiîne as ta tue progress
wbicb is being made by tic Royal Commission oit Sewagt!
Disposai. The commission lias had over t\venty-fî' e expert
witaiesses before thent, including clieaists, bactcrialagists.
biologises, inedical afficers of heaith, aîî engiîîeers, saune of
these witnesses ltaving occupied the tinte ai the commission for
two days eaclt. Members of tue commîission have visitcd the
works af scwagc disposai at the foiiawittg places: Exeter.
Ycovil, .Manchester. Rochîdale, Ciîoriey. Sutton. Donîcaster.
Dcwsbury, Bradford and Leeds. Tlîcy bave also becît cigaged
in deterîîiiing a number of important questions relating ta,
thr desirability or not oi iayiiîg dowit cbemicai atîd bacteri-

alogical standards wvlicli sltld bc obtincid by effluents,
wlietlter in tbe case ai doinestic sevage anly or ai sticl sew-
age combined wvitli trade refusz. For titis purpose tliey have
cinpioycd experts af their owtî. and it is undcrstood that te
staff of clîenists and hactcrioiagists lias just been incrensed, sa
titat tlic effluents from wvorks of different cbaractcr cati bc sys-
tcuratically studied alnîast hourly by day and by utiglit under
varying conditions of tcînpcratture and raiuîfali. No stateinen*
cati as yet bc nmade as ta tîte terni over wviicli tiiese experi-
ments must cxtend, but it is quite clear tîtat tlîey are at present
oîidy iii an initial stage, and tîtat, in sa far as bacteriological
rcsuiîs arc zottceriied, the commission arec dciitg witlt a sub-
ject as ta witiclt littic expert eviclence is availabie, anid tîtat the
tîtatter wlvi have ta be exainiied very delibcrately aîîd exitis-
îi\ely before useful inferences can be drawut. Thiese experinients
are beiîig carricd out under t sttpervisionî ai a camiîîittee ai
the Royal Commutission, consisting of Sir Richard Tîtorîte, F.R.S..
Professor Michael Poster, F.R.S., aîîd Prafessar Ramnsay,
F-.R.S.-Tte " Laticet."

A NEW AMALGA11ATING APPARATUJS.

Wien a stamp or atiier mili cruishes ores ta a puip titat %vill
pass thraugh screens ai a given nuitîber oi mesîtes ta tîte inch.
the maximum size ai the particles is indicated, but niticli of the
miinerai is reduccd ta smaller sîzes, and ainongst tinîs is the fine
and leaf gold generally knaovn as float gold. %Iuch ai tItis is
caiu!ýd by abrasion, wvlich takcs place dtîring tîte cruslîîng oi
te orc, as eau bc rcadily demnoistrated. If a. rin~g or any
vicet;llic article be taken and rubbcd acrass a piece ai quartz or
stotie, it wyul be found that a streak ai metal is leit therean.
Upon cxamining this witli a magnifyiîîg glass titis wvill bc iound
ta causist of smail particles, wvhiich, wvlicn liberated, are sa fillte
titat it is practically impassible for thtem ta scttie ttromigi the
puilp, as tlîey Icave tîte battery and rush aver tîe plates, thbe
agitation ai the water ahane beiîîg suflicient ta kcep tîtese smali
particles in suspension. Hence they are lost. AIl practical
itiill itien are aware that great loss is causcd by failuire ta catrît
titis float andi fiake gol<i. and ta ovcrcaîtie i R. H. Ahn, M. E. pro-
poses the filowiîig treatmeîtt: Aiter the are Icaves tîte stautips and
passes over the iercury tables, by wltich means ail the coarser
particles of gold ate collected, tlic pulp is ta be conveyed ta t.
pîtlvcriziîtg barrel. whiicl reduces it ta a inuch greater degrcc
ai fincness. froîn, i00 ta 150 incsiî. The abject in grinding ta'
tItis fineness is ta liberatc front the caarser- particles ai rock
andi stlpiitretes (couicentrates) ail the very fine particles ai
gc.Id1. By ttsing the piveriziîîg barrel. iîîvcntcd, ancl patentc<l
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lv Nlr. Mint, ht is ciairnid that ail tue concentrates, or sulpittir-
u.are grutind intui finer titan the ruck tîtatter bltre tltey

-ire dischargcd, titus iiberatiîtg any gold thet i.~ ay contaîti and
îîlaciîtg it in a condition to bc rcadiiy anialgaîîtated. B>' titis

t ýc.an mirIte cuniceitratittg plants ià,c tna<e iinncicessarv.

and two and onc-ltalf itours is flie tinte niccssary for the treat-
nment of cadli ciharge. Allowîng liait ani iour for tite dtscltargting
aîtd citargîng of caci lot t wvill bc scen titat one barrel wvîli
tirent about six tons of orc per day of tcn itours. Tit largest
Sizc barrel ts four fect in diatucter, antd is inade to revoive fiftccn

aiso citiorinatiosi aîîd cyaniding plants, te wvitole of the orc amid

its contents being subject to oîtly one treatitent. As tc fttîciy
Pulvcrizcd ore Icaves t grinding barrel it passes into smal
bins or litoppers. caci colitainiîtg th exact chtarge for the ainal-
gantating barrel. Titcsc bins. or ltoppcrs. arc so, constructed
-and arranged as to rcccive tiir charge aîttotîtaticaiiy and fiitcr
off any %vtter abovc wiat ks nccssary for titc propcr consistency
of tite pull) wltcn cltargcd to, tce barrel. Aîty %vatcr so filtcrcd
frenm tite bins. or itoppers is convcyed into a recciving L-tik
front whicb it is PUMPcd into the tank supplying the stanîps.
mius sav'ing tite possibility of losing any fine goid titat tttay be
carried throtîgh the filters. Tite orc is crutslted and ground dry.

th hins require no filtcrs and tite moisture, either clicinical or
plain wvater, is added wii tce aîtîalganiating barrel is in motion.

\Wltcn tite orc is ground to tite dcsircd dcgrcc of finettcss
it i cltargcd into tite amalgamiating barrels frot a bin containing
t riglit amnount for caci citarge. troughi a smail

circutiar opening at one end of the barrel, and~
%çlcez titis is donc tce o:)cîîitg is fasîcîtcd tip
by a plug wltici is hicid iii place b>' a clamtp. i tc centre of
whichi is a scrcw. titîs making a waîcr tiglit joitnt. 'rite barrel
is titen started it motion by a friction citttch. cirryitîg a1 piniotu
wltici works into tc bcvcl gear fastcnced at one cnd of t
sitait rtnting titrougit tltc barre]. At tc opposite cnd of titi.-
shaft is attaclitd .1tt apparatus by mils of whicit cither wvatcr.
steam. tttcrcîtry or clicinical, cai he added in aviy quantitics
whvlc tite barrel is in mtotiott. antd if ntcccssary the barrel cati
b-' so construceul -0 as to rcccive th ore witiîout stopptng,
To en'pty tite charge frontt tite harrel. Mien it is sufliciently
trcated. tc phtg kq rcntovrd frot tite opcniitg, antd tite harr-CI
tuineul dowtî so that the nprning ks at tite Ihott-)ti: tite openittq-
hein,- piaccdl at sutei a point as not to iio% ait of titc fret-
mtctcutry or atualgarn titat îtîav bc at tite bottout of rite barrel
to) escape. %\Iii îtc barrc] i, eniptied it is so tîtrned titat tue
opelling is again at thite toi) antd a iresit charge inscrted 'rite
charge for a fulli sizcd harrrl. 8 x .4 fcct. kç onc antd ole-itali toits.

uies per minute. A qîtantity of frec mercury. spcciaiiy pre-
pared, is placed in tc barrel, and as tite barrel revoives, the
ttîcrcury stays at tue bottom of tite barrel aitd thus gives ait
exposed surface of mcrcury dîtring tite two antd one-hiaif toîtrs

eqi.ai, it is said, to ten tttiles. The aitmaiga-anted cylinder, %itici
is part of tc inventioni, is iîtscrted in tite barrel and revoives
as tc barrel revolvcs, gives an èxposcd ainalgamatcd surface
cquîal to that of tite inside of tite barrel. so titat duriîtg two
itotrs and one-itaif an atittalgatia-tcd surface of over ten miles

ýja '-.tete ýÉChCj týýA etrtrt.



THE CANADIAN ENGINEER

for cacli chirgte Î, t.\Poscd. By refcrcncc to the illustrations it
'iali bc SCCIl tl 4y tire revoliation of rte. barre] andl thc cylin -
decr, the Pulp as draîidown bctwcen thc cylinder and that part
of the barrcl %%it a~re tlhe frec tiucrctry is, 50 tliat the pull) cou
tain:ing the gol<l as practieally rolled into the nmercury, or in
other words. ait, 1pîdi, of cadil charge as cxposcd to ail alial
gaulatcd surface of ovcr tcn utiles, linder pressure.

SFC'iION TlitatOut. TiE CENTRE 0F TIIE AMAIX.AN.AT1NG BA.UUEL.

Tite secondc part of rny invention~ is SQ coaastracted as to
give a1 sliglu rcab to tlîc pcaîp as it passes under the cyliaider jcîir
sufficicut to brcak tlac surface of any small globuales of iîrcttry»
or alîîalgain îliat nias' have bccoîaîe coated, and tus reaider Otlei
more haible toi bc collected eithier by the frce anercury at the bot-
tout of the barrel or tlae auîalg.amatcd suarface of the cylaaîdcr. Tilt
frcc nerdcary cati be witiladrawaai frot tlae bottoani of the barrel
at any tinte alarotagl the screw plug in the centre o! the lid of
the b'irrel. l'ie cylaaaclr cati bc takeai ocat of tlac barrel, b>'
reuaoviîîg thae Iid, anîd tiaus alIowi of tlc aulganil adlacriaig
tiacieto briaag acaîîovcd, iii a similar marner to the
inidce platcs, or the ontsidc apron plates of a staînp battcry.
Thî,- pull) as 0111Y îaaoisteried saîffciently daîriacg tlî c arly part o!
its treatiticnt to a.llov at to flow easily. but aîot so as to allov
aliulg to flo;at ticin, b>' this means ail the pull) intist bc.
di.isn dowî uider thec cylînder and forced into tlac mercury. A
short tinte beforc tixe barrel ks nptied, an ex'tra scapply of
water cati bc added tlîroughi the shaft at oaae end, itliout stolp-
ping thc barrel, thias tlaimning the pulp surnicicntly to allow any
strait î>articlcs of inercuiry tilat may be separatcd and carricci
up wabi the îîclp to settle. 13y the arrangements at one end of
tlîe shaht runining tiarougli the barrel, steain, svatcr, inercury or
any chîcmicals cani be addcd to the pulp under treatinent white
the barrel is in mnotion. By rcfcrence to the drawing, whicli ik
a cross section tlarotigla the cenître of the barrel, the actionî o!
the pmîlp iu conîmechion with the cyliaider wvill be rcadily usîder-
stc.od.

Thais apparattus is to be placcd on the market by Jas.
Ccoper, M'%oatrcal, and Fraser & Clialmers, Chilcago.

THE ESTIL'IATES.

Tite estimates wvere laid bcforc the Houise o! Coninions
April 24tll. Tlic following are the arnounts to be voted for
varionas public works:

CA NA LS .
Soaalangcs Canal-Construction .................... $ý334.00
Satiît Ste. Marie Catnal-Construction ................ 20,000
L3cluine Cana-l-Enlatrgrnient....................... 26oOo
Lake St. Louis Chaanunel-Depcni zg and straiglitcniîg. 3.50D
Grciiville Canal-Einlargencaît ...................... 25,000
Lake Sa. Francis-ilanîilton Islandl Chiannel, St. Regis

Chiannel...................................... 35,500
Cornwall Ca-nal-Enlargcmcrat...................... 70-ooo
F-.rran's Point Ca-nal-Enlargeiett.......... ....... po.ooc'
Rapide Plat Ca-nail-Enlatrgement .................... 92.500
Galops Cauali-Enlairg:ncnt ....................... 68.400
North Clhantucl-Decpecning and straiglitcuiug ......... 55,000
Galops R.ipids-Renioving obstructions ............. 50,000
St. Lawrence River and reaclxs-River, rcachcs, canais 50,oo0
Trent Canal-Construction......................... 845,0oo
WTellandl Canal-Deepcniîîg entrance at Port Coîbortie. 350,000

ONTARIO HARBoRs, ETC.
Bowmanville liarbor .............
Bruce Mines wharf ..............................
Burlingtoia chianuel, repairs to piers................
Ccllingwood hiarbor..............................
Godericli-Rcconstruction of breakwater ............
Godericlî-Drcdgiiug..............................
llawkesbury-Dredging...........................
Kincardine-Repairs to pier anîd clredgiig ..........
Kingston-Hiarbor and dIredging ..................
Little Bear Creck-Drcdging......................
North B Day-Pile wharf...........................
Oakville-Repairs to piers and dreclging ...........
Osha«wat-Repairs to, piers. providîug harbor is trans-

ferred to muiipal corporation. svlio will uxaintain
il in future ........................... (revote)

. ~ ~ ~ ~ : ... ... ... $ 5000

10.000
40,000
60.000
46.500
20.000
.5.000
1..03

10.000
2,000
8.000

45-000

8.ooo

miSoiiud-Drredgiug aaid pile work $ 19.600
Picton-Drcdging ...... 5,000

Port Burwell-1-arbor.................45,00
Port Elgin-Coîsrctioîî of Groync.. 5.000
Port Ilope-Repairs to pier amîd clgisig ........... 25,r-10
l'c.rL Stanley-Repairs to pier and drcdgiaîg 13,Ooo
Rainy Ris'cr-Tmprovercments to cîmaiunel............... 1.500
Ottawa R iver-Improveits to stcambob '11-nuic1l .7,200
Satageen RZiver-Dredgiuip ........................... 3t00
Sotitliamiptou-Drcdgiiig ........................... 2.000
Sydenhîam River-Drcdgiig ....................... .00
Tlîornbary-Dredging ............................. 3,000
Torouto-IHarbor, works at casterri cutrauce, tc ....... 75,00')

QuEaRe RivEitS ANi) HannoRs.
Anse a flcaufils-Improvcent of entrance to harbor. .. .$ 7,000
Anse at Gascons (rjrt Daniel East) -B rakatr .. 4.503
Ans~e St. Jeau-Picir repairs..........................500o
Bic St. Pani,. Cap au.- Corbcau.'c-Extenisioi and repairs

to wvharf..................................... 10,00
Berthîier (en bas)-ilcas'y repairs to wvharf and recon-

struction o! 470 fcet of suîperstruacture ............. 5,001)
Cap Sante-Removal o! boulders..................... 800
Grosse Isic-Repairs to wharf...................... 2,000
General rcpairs aud improveinctits to harbor, river ancd

bridge works ................................. 10,000
Ibervillc-Whari ..................................... 2,000
Lake St. Jolin-Piers, inchîding inupros'enicnt of ap-

proiches...................................... 2,500
Riviere a la Pipe--Wliarf ou Lake St. Johin ucar anouta

of river....................................... 2,s00
Le.j Eboulements-Rcpairs to whîarf ................... 2,800
L'Islet-W~harf ....................................... 1,150
Lo'.cr St. Lawrence--Reiuoval o! rocks ................ 000
Mtagdalcia Islands-Brcakwater ....................... 10000
Maria-Wharf....................................... 10,000
2%a.tane-Extension o! training pier southwardly ....... 4,000
River Cap dc Chatte-Pier........................ 2,000
Rivecr *Ch.Iateauglay-Dreclging ...................... 5,000
Rivicre du L.oup (cen bas)-WVharf, repairs and shicd..3,600
Ras'îere du L.oup (en liaat)-Drcdging chaunel front

Lake St. Peter to Louiseville................... 6000
Riviere Ricliclieu-Belocil channel-Guide piers ........ 4,000
Riviere Saguenay, bclowv Cilicoutimi-Dredging ........ 8,000
Riviere St. Mauirice-Chaunci hectwccn Grandes Piles

and La Tuque-Drcdging....................... 3,500
St. Alexis, Baie de lia ! lia !-Pier .................. 4-000
St. Alphtonse (Bagotvilie)-Lmaiding pier repairs; shed 6oo
Ste. \mie dc Sorel-Ice piers and connccting one pier

with the shxore................................. 1.000
St. Anne du Saguenay svharf-Works of construction. etc 1.500
St. Fulgence-Pier and improvemnits ................. 1,500
St. jean des Chiaillons-Tmproveuîlent o! liarbor ....... 5.000
St. Laurent-Repairs to wyharf ...................... 4,500
St. Nicolas-Construction o! a public wvharf ........... 1.300
St. Roch des Aîlnaics-WVharf ...................... 3,500
Sillery Cov--Whlarf at Pointe a Pizeau .............. 5.000

MIOT WATER lIBATINU.*

13', P. TROW'FRN.

Thîis is a vcry important mechanical subject. hicating seitit
wari and biot water. I liope to be able to imprcss it on yotir
icis with sufficient cleartiess. The ecements involvcd in titis

are, air, watcr and lîcat. The third clement cannot bc resolvefi
into its comupontent parts as cati air and water. WcT kno10%
by feeling that it warnis us. but sve caninot sec it nor cati we
separate il froîn any substance as a gas or liquid; neither caui
wc svcigh it as air or svater. sve cati measure it by the ther-
nimneter, but îlot by flac gallon. Take =20 Jbs. of 'ivater i.e..
22 gallons. and Ixeat it With fire, Up to 212*, then weighi it agaii.
antI yoti will faud it sveighis the saine as bcforc. but now, mcas-
lire' 23 gallons osving to the expansion causcd by heating. It
lias thecrefore gained one gallon. Yoti have aIl provcd tîxis by
filling your kettle and miot allo'ving room for the watcr to c.I- -
pand. then it nîns over. tacheaet cxpands cadi niolecule or
grain, for ilearly ail substances. gas and niatter. is composed o!

*oma paper re-a'i before the Ca'îadiari MrocIiin ,f Sit ionary Engi'îcr..
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grains; take a picce of iroîl, wvcigii it Miecn coid, make it rcti
]hot, theis weighi it. agiin, it lias not itscreascd is %veigit but il
lias iii size. il cat is aiwavys prescut and a portion of it is
foi.nd iii every substance; tltent or Iîidden heat it is caill,
and(is1 siid to bc a iorit of motion, or Ide iii faci. Our think-
iiig meni are at a loss to knove lieo to describe it or tinder-
tand its naîture. it inuist have coule front the suit. and at first

the world took it in, but nlow sivcs il out agaiu by Ilte coal.
wvood. oil. and otiier subistances. the saine a> thc Iighît is givcit
to tc iton to bc iitîparted te uis for ouiv beciit'. wile the
suit is giving nis liglit a:îd tient t0 the other part of the wvorld.

A knzowvlcdge of the ceîntts %ve have to dcal %vitît sltould
guide lis iii oîîr choice of Ilte best iutaîrial. and plans te briing
about or proluice tue bcst article for ltcatiîîg otîr hiotses. \Vc arc
told titat lin Piedmîont,. in ltaiv, in the ycar 1347, fircpiaces witlt
overîttantels wcerc buiiit it the itouses. mtci the sautte as ils otir
country biouses of to-day. iii wlîici thîey burîîcd wood osi aîîd-
irons, attd tulcaet giveit out lîtto the roolits was net more
titan 6 per ccitt.. s0 mutei wvas tlioved t0 escape titi the large
ciinty. In the year 1624 clîiîîtîtcys wcerc grcatly iîtîproved so
that thley gave 011t îb lier ccett.. antd it was fotînd titat it took
16 ctîbie ect of air t0 burn oîîc pouîîd of %vood: it 'vas also
fotîîîd tit a rootui 20 fcî lonîg. î6 fcct %vidc aîîd ta feet higit.
cotttaining 3.200 cubic icet of air. required 20 lbs. of Wood t0
raise ils temperattîrC 2Y-". Ili the year 1713 il wîas fotind titt
a sitcet-iron stove placcd iii the fireplace with six pounds of
t%'ooci in it greaîiy raised thu teînperature. aitu titat a cast-iroît
stov*e %viti four poutds of wvood in il did the saine as lthe sheet
iron one. Ench ont had a pipe connected te it. and psît int
thse ciittîtcy liole te prcvcît the lieat oi tite rooni front passing
away nip the cliiîtîiey.

In the vear 1716 Sir 'Martin Fricwald. a Swvcde, residing atl
Newcastle, EngIand. made a boiler aitd pipes t0 ieat ]lis
gitcîîhoîîses witlt w~arin %watcr. In the ycar 1777 brick flues and
furiaces were iîîtrouluced. the brick% wouid keep W31 111 titrougi
the utiglit. but sooit gave way for cast and vvroîîglit-iroît boilcrq:
in Soilie jîlaces copper wa5 put it pipes aîsd boilerý itut 'vas
foulsd flot to answcr as wl as cast-iroît. aînd wvas more
cpeflsive.

Peat. charcoal and Woodi wcre tiîc prinicipal fuels îised iii
early ciavs. as coal mîade loci nitch sîîîoke. Inli te ycair 1620
Sir Jouit Ilackct made a basket to bc pitnuito the ciimîtey to
huirit seca l or coal tuai wac lîrougit lv veýsels over te sent
from \V'ales aînd Scoîlnd. .-bout titis timte crike was mtade anti

titz gas avas aîscd for înaîty tiîugs. tise coke was put int ais1
iroi: basket and liîtîng iii a ciiîiitey titat ltad a1 pipe itolv of S
uîclies diaîîtîr, closed vitît a valve at avili of Itle user Ili
1678 Printce Rupert made a basket. stantding on brass legs it
the ciiîtey. avull brass liatdie, ptoker anîd tongs t0 stir the lire
and kccp) il goiîug; in i6S1o a lire pot 'vas tmade hike a lea eul).
sînail ini tite luottots With bars init . So dit tise sîttokze cotuid
pass îiîroutglî. si was plaiced in ait iroît asht box witlt an iro;t
door to take oui tise ast te -.il cncrcd the fire irons tue
top anti passcd doavît titroîg the coke into lthe ash box. aîîd
tiien Icft tue box at lthe iar etnd titrough a pipe up the citimiîeY:.
titis plan aras calcd tite doavî-dratigit lire-basket, lthe lire
belloars aras brouglit mbt tise abouît tis lime, li 1744 Dr.
Franklin invenîed difi'erent plans avit th* doavitavard Iratîgit
In 1753 'Mr. Durits msade a fltia-.c< or -tovc for btriig crial.

Ita wa 'rlotîtd irait basket witlt bars of iron 15 iiclîes %vide,
5V iî.lisdCI anîd 5V,~ iîtcies wide; this kept a rootti 14 ie
sqt.:e c at a tettperattîre of about 02' for 13 heutrs, wvitt olte
Peck of Coal; whlîe it wvas 4s' beiov freeziîtg oîîîside. In tite
year 181.; a Mr. Cutter mnade a stove antd plît il iîtto tite cii-
îtey te lieat tîte rootît. li a fcw years fromt titis titîte Dr.
Arnott calcttlatcd titat il cost the inhiabitaîîts of Lonldons mîore
titan two aîtd a litaf millions of pounds for keepiîîg thteir
liotîses as elcaît as before coal 'vas iîttrodttccd.

ln iSiS tise Marquis of Ciabonne, in Fransce, fournd tha
warîtî liis greenîtouse a .s-iîtch cast-iroît pipe expaîîded olte

and init iîîcies lier i100 feet, aîîd titat a i-iîîci pipe Ilia
foin littes mtore friction thai a 4-illch pipe. aîtd titat scater
raiscd fronît îoo* te i300 sill expaîîd fronît 30 to 401h' part of
itself. wlticit îîîîîst be provided for Mien setting the l>oilcr and
plittittg tieiti togetier, attd( titat one foot of surface iii the
bciler os'er tite fire wîili suîppiy 50 (e' of 4-itcit puipe. Isaac
W\att trie(l att experimelit at litaing lus rooni by iîavitîg
a coi] o! copper pipes made anti put ile lus fire basket; the
piples coîîîectiîtg il were put aroîîîtd itis rooni. witit ait ex-
pansion vessel uip tîcar tce cciiig:, il worked wveii for a lme.
bîît tue copper pipes aîîd joints %vert: not stroîîg ctouigi. and
besides. it becaîtie likely t0 freeze soute cold nigit. lit the
yvnat 1822. tise year in whicit tue wvriîcr %vas borut. 'Mr. Bacon
introdttced lus plaît for a itouse two or tiîrec stories itigh: lie
foîîîtd titat a pipe 34y- [cet itigit wouild give a pressure of i15
lbs. to tue squîare itnch. and tait a houler 3 [ct lonîg an(i 2 fcet
%vide andi 2 ect deep. sviith a pipe 28 ect iiî above tue boiter
wc.stid Itave a pressure o! 10 toits. whitcis led lima te sec tIsi la
itt be strong and flot htave flat sides. te coulait' 7,; gallîts Of
wvater: lie aise fouînd that two pipes, standing up iS ittche&
above the boier, tise it or flow pipe wottid be 178'. anîd tue
retuirfi one at 1700. the differetîce of 8' avili kcep ttp a good cir-
ctlatiait of watcr and litat tue rooîîî. lIt tite v'ar 1830 Nfr.
Pcrkin inventcl titis plait, andl %vlen tite Asylîîm forlthe Insane
iii Londont w~as btîilt titis plan for lîeatiîîg the btuilding %v'as pîît
itt practicie. and< win tise Toronto Asitni \vas ready Mr.
llowa.rdt. the arciitect. copicd tîte plant. aîîd put il ifl t0 that
btuildintg. In 1851 tite Britisît Mutsetum %vas iteated with it, as
Nveii as the Bantk of Eîtglid. postoffîces and otiier large bîîild-
ings iii Lonidoni. Twvo of lthe cottages it contîectioti aviiti tite
TIc.roito Asylun are itoa licatcd witlî titis plan. I put thent in
'tboluî uIl ycar 1867. 1 do utot tiîink titat titis plait cati bc fouîni
ut any other btuildintg it Cantada: ih lias donc gooci tutv dttritig
tite iast cold witîr: it is a littie msore expeîîsia-e tait, olîr ima-
provcd plants it the main buîilding. Soule 43 ycars -îg0 1 %vas
appointed t0 take chtarge of titis plant; i avas working vcry
badiy. bttt since tlien it itas donc wcii. About 2o years ago I
eaw great improvemnt coîîld bc mtade. 1 laid my plans
before lthe Governmcent. wiiei after serionîs considcration-
gxanied te neccssarv futids t0 carry îhem ottt: abotut twclve
years ago f took otît ciglît of lthe (tîrnaces and put in tvoý
boilers iii tiicir places, witict htave donc %well. The four furîtaces
iiO i ut lie cottages Wve iitctd t0 inove anîd replace avilt otte
b( uer for cacli. sconi.

DM1l BUILDIN\G.

Edicr CANADIAN ENC.INEER :
Refcrritig t0 Mr. Fieldiîîg's vicws re construtîcionî of (la-lis.

as cotirteouiy e\presscdt at Page 349 Of yoîtr Altrti issue. its
gc ntlcinan is tio doîîbt rigiî. titat iii conîpîtitîg for factors to
et c.c% sectioni of dant vvail. soine consideratioti sitotîld be (Ilte 
lcngtit of structure; as a short daas %ould evidcniy derive somcl
resîstatice t0 ils giviitg, by frictioni ai ils abtîtting etnds. L~ook-
iitg aroltn(l in îny iniîid*s eye for -onte abcîîiîîg iliory or proof
of iltc corrccis of Mr. F'ieiditig*s holdintg in lthe preinises. il
occîîrs t0 site that lie înigiî predicale his assertion as te lctgii
o! damt, on lthe fact that the cutling up o! the length int lava-
siiorter çtretlcs evidenîly adds to tue cfficiency as excitîpliflil
iii tuc lock gales of a canai, avhcrc aviith te same îiîickness. tue
liai dam or watt across ilie lock tîakes it sufficieiatly strOtîg tu
stitd lte pressure. wh'iicli il ccrîainiy wouid not do if a avaîl of
tite sanie size or tiiicktîcss rait straigit across frount side in
side. Wiit a1iîost doublse th lengîhi oi structure. Etît titis vere
mode o! construction of a iock gaîe is aiso an arguîment in
favor of the arclted struictîrc as couîtpared withî the rectilineai:
anîd sitwilist.isidisig lit tii up strrniti arciig or ils
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40flicicnicy is dispttd, and %%,as so ini t discussion by etigificers
relatmng to th Projîosed "Quaker Dain " at New Yorlk;'
stili would it sccmi that îlîcrc mlust bc soutctlîing suggestive .11
the fact ol a1 lock-gate-dain bcing titus archcd up) streinl as il
is, or îhrown to a truss to stand tltc Pressure, whîiclt it could
flot do if built straîgltt across, and in a single uial or section
front Wvall to w.'a11, tinless made cousidtŽrably thicker. *'This is
aniother fitting mialter of cnquiry, neyer as yet thcoreticallY -)r
practicaiiy discussed. for our friend Bovey, and te McGîll
IactitlY t0 exercise thecir igenuity on, witlt request that lie wvill
atir them. Cît.às. Bx .. t<E

Queblec, April l2113, 18(Y)

LUBRICATOR FOR COLIPOUND ENOINES.

The accomnipaniyitig cus show front and side vicws of the
double sighit feed lubricator mnade by the Detroit 1Lubricator
Co.. Detroit, Mich., for ti-e oit comnpoîînd engines. Eacli sigt
[ccd is eqttaiized." that is, it is furnislted witlt an cqualizintg
pipr S. wvhicht supplies a curreuit of stean to1 carry the drop Of
ol, as soon as it rise,; througli the glass to the steamn chest.
Tloey arc also equipped with feattires which prevent siphoing
or nnstcady fecding. and a regular feed is mnaintained, it ks
claiîncd. undcr all circumistances, to bot the highi Pressure andl

L

J.

I ~ J

th(- low Pressure cylindcrs. The long expcriencc of the inakers
in t manufacture of locomotive cylinder lubricators. ini
wiltih of course, bath cylinders are supplied wvitlr oil from the
one lubricator. fias enabled tem to meet and overcomc ail
contingencies liable to arise îvith this class of engines> They
aiso make triple sigltt ieed. and quadruple sighit feed lubricitors
for use on triple expansion and quadruple expansion crngines.
Any further data tîtat inay bc desired ivili bc furnisied, by the
tmanuifacturcrs on application.

InIPROVEMENT IÎN CAST-IRON FLV-WIIEEL DESIGN.

Thecre are a grear many fly-whiccis built by the makers of
nicdiuni and low spced engines that are made in lhaives with tIhe
joints placed nsidway between the adjacent arms, and these
whecels arc oftcn run at a highier rim speed than are the larger
bi:lt-uip wlicels, wlîiclt as totv gcncraily made have lte joints
in the rimis at the endsl of the arms. says F. W. Salmon, in a
recent issue of Tltc Sîrect Railway Review. The radial cen-
triftigal forcc acting uniiormly round the rim likc a fluid Pres-
sure tends to separate the rim. and the joints, no matter wherc
placcd. must resist this stress. The centrifuigal force of t por-
tijun bctwecn tc armis acts to load that portion as a beam and
thus additioinal strcsscs are introcluccd. The point in this por-
tion at which the joit is placed greatly affects the stress placed

ont thc joint. Considering thc solid segment in Fig. i, we have
a bcamn fi-%cd at boîli ends and uniforntiy loaded. Thc miaximumin
building montent urider sucît conditions is WVL -. 2. wlere W
is the total uiniformly distribrîred boad and L the distance bc-
tîveciu supports. TIhis ruaxitnum bending moment occurs at the
two suîpports, nîidway betîveen the supports tîte momtent is
\V L ~-zi. There are tîvo points, about one-fifth îvay front cacît
support, %vltere tîte momtent is zero, iliese being tîte points of
ccntrary flexuire.

If we place midway betweezt tîte arms a joint of the type
slîown (vith intward projecting lîîgs to receive boîts) in tîte cltic
wue practicaîlly have two bcams; fixcd at one end. The nmaximutm
bendiîîg moment it cadi of these bcams. fixeri at one end and

uinifornily loaded, would be WVL -- 8, îvhere W is tc total load
on botît beanis and L is tîte total length of botît beants. This.
it is seen, is s0 per cent. greater titan in the solid segmentt.

If the joint be placcd, as showms in Fig. 2, about one-ftrh
front tIse end of Use segment at thte point of conrrary flextire.
the bendiîtg moment, Mr. Salmon shows, at that joint lias to
resist only thc stress tenditîg to separate the rim in italves.
Changing the position as here suggested does flot add in any
îvay to the cost of manufacture, nor docs it make tîte jointt as
strong as the solid rim, nor docs it ehiminate the stress the rini
bc.lîs, aré gcneraliy comnputcd to stand, that of htolding the two
halves together; but as the joint lugs are ustially made, piacing
thcmn nearer the arms lessens the stress in the section of ritn
whcrc the joint occurs, condrtces largcly to cause the îvheel to
revolve at a Ihigh velocity as a truc circle (instead of as n
ellipse, vititli te joint on tIse major axis), and reduces the stre3;s
in the boîts from the joint " giving " or " opening " slightly, as
is so otten the case.

IRON PRODUCTION.*

BYGEO. F. DU\IOD

Caniada. like tc rcst of the world. has produced unusual
quitatities of pig iron in iSçS. Following tîte usual course and
reviewing- brielly tc iroît markets of the wvorld, wc htave first
tliî., Unîited Stites, showing a inost recmarkahle record for 1898
.as far as production is concernied. and a wondcrfîtl rate of con-
sttniption tit aiready, iii Fcbrtiary. î89g, indicates altnost a
fanmille in iron and prodîtcts of iron. Figures for i1898 shtow
tîtat the United States produccd 11,773,934 tons of pig iron, and
tiç enoritous production goes on :at an incrcasittg ratio. The
gtcat revival of trade itt tîte United States. brotigltt about by
two successive years of splendîd crops aîsd consequent increase
iii railway earnings. which cnablcd thc railroad companies te,
uttdert-akc vast c,zpenditurcs for :scîv rolling stock. is tce cause,
no doubt, of a great deai of tîte revival. but evcryîvherc most
satiefacîory expansion is marked in aIl lines of manufacture of
wltich iron is the basis. The lessotîs of tc wvar îvith Spain
will probahly result in a great expenditure being made by thc
An.crican Govcmnmenît in perfecting thecir coast defences, and
aIl tItis is it lthe direction of an increascd utilization of iran.
Tîte export trade in tite TTnitcd States in i898. in ail kinds o!
metals, reaclied the eno: mous sum o! $t2o.ooo.ooo. In the item
of pig iron thecy cxported 250,000 tons. Witt tce scarcity of
iion for home requiremetîts at the preserit moment, it is not'
likcly that they wiil press the cxport trade uîndîîly in i899, and
the iron producers o! other countries (and flot least of aIl
Canada) ivili have a chance to gain strength to meet future com-
petition from the United States.

*F-rorn apaper rcad before the Canadian llng insilt-utte.
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Great Britaani.-Tlie Britishi iroîlansters hold second place
as thc iroti produccrs of tlic world to-day. The total rccords of
iron produccd iii Great Britain in le9 -are not yet to liand, bu,
il is pretty safc to estimiate in output aggrcgating g.soo.ooo toits.
as against a produactioni ii 1897 (reviseci figures) o! 8.796.465
tous. 'rite lise of l3ritisli iron lias alinost ccased iii Canada.
and wlailc that docs niot menu thant l3ritain is not holding lier
ovrii iii otîter mnarkets. stili the situatieîi is a sonuewlhat grave
one for Britisht iton producers. ilnsucil as tlicir ore supply is
growing mnore precariolis cvcry day. Tite life of the Spanisli
iron milles, taponl whlicil Britini draws licavily for supplies. iq
alrendy wveil undcrstood to bc but short. The product of the
honte mines grows stcadily less, and it wvill be wveil for Grcat
Britaiti to look îo lier colonies, stacl as Caniada aînd Neîvftiid-
landl, for lier future source of ore supply. Tite indications arc
tliat this course alone wvill eniable lier to laold tlic position îlîat
sie lias liL.ld for so inany years. Tite Britishi home tra(he in
iroîi lias been v'ery prosperous inii 189, cxcceding iliat of aiiy
previolas year. In slîipyard and railway work, anid in ill branches
of the iron trade, niamîtfaicttrcrs have been exced<ingly bîisy,
anîd. w~iîl more or hess f recdoin front strikec difliculties, Great
l>.ritain emterges at the close of the year witlî a splendid record.
but Caaiadiaiîs regrct to note hoîv very nîuclî" out o! touch "
thiey are to-day %vitlî tle I3ritisli ironmasters. %vlio foriiîcrly sup-
îihicd tliis couiry, and wlio have beeni replaccd to a very great
extent during the past fcev ycars by tlîe iron producers of tlie
Unîitcd States.

Ger:nany and Luxe nibtirg - Enormnous stridle- have been
ma:de~ by the Gernians during tlîe last îlîree or four years iii their
no0n inidustry, and the figures of production for a8 (Gerinaîiy
and Luxemburg), 7.402,717 metrie tonis, couic so close to the
records of the B3ritish ironnslers thiat there is grave cauise to
fear thiat îînless miost vigorouis nîcasures. political anid econonîlic.
be taken by Great Britain. lier raîk as ant iron prodîacing nation
aiay be displaccd by Geriny, as it lias been by site United
Stntcs.

Canada-The output of the Canadianii fnaces fur iU9 e.,,-
ctds îliat of 1897. Ads icts a ceea'. c froua Hamilton, Out..
New Glasgowv, N.S, and Radnor Forges%, Qîie., report a coni-
biiied gross tonnage produced of 75,92o net toits of pîg tron.
2.3541 tons of steel, and 2.276 tonts of forgings. Tite conîbited
tonnage of pig iron in 1897 'vas 57.904 flet tots. Tite torks ai
Londonderry, N.S., were closed dow.n throuiout thie year. tlîe
company bcing in liquidation. but this flot becauise thte market
coîald not absorb tlîeir full output laad tlac works becui runaîiig.
Everywhcre the prodiact of tliesc Canadiami furnaces has giveai
enaire satisfaction, so far as tîxe quality of anetal produced as-
coaacerned. Tite Nvork of devehoping thîc Canadiai amines lias
becsi carried on qîaietly, but steaclily, aîîd tlîe rcw year opeais
with splendid prospects for a very mîacli larger pîroductionî o!
Canadian inetal in 1899l. Tite new cliarcoal fiarnace coîastructed
nt Deseronto, during 18()8, lias just been put into blasa. wviah an
average output of 30 tons uf cliarcoal inetal per day, practacally
doubling the daily productioii of charcoal iroza an Caniada. A
new chiarcoal furnace is prujeeîed for Midland. Ont., by thte
Canada Iron Furnace Co., Limited, of Montrceal, and Radaîor
Forges, tlais being a braîîcla of tlacir businless at tlie latter point,
but flic intaentionî beiiig 10 manîufacture at \Ildllllal au iron
siniilar in qutality to Lake Sîlpterior charcoal. and wvinch is re-
quired for mnixture witli tle special cliarcoal nietal iîow mîade at
Raduior front tlae bog and hake iron ores of tlie district of Thrcc
Rivcrs. The new. M1idland fîarnace wvill have a daaly capa1city o!
from &N 10 So tons of charcoal ironi. A fotir-furnace coke iron
plant, of large capaciîy. is projcctcd by .\îîîricaaî aaîc Cana-
dian capitalists al Sydnecy, C.B.. wvliere the ores of NeIcfouii-
land will bc snîelted witli Caîîadian coal.

Qîlier flarnaces are tilked of. bîît thxose ahrcady nientionefi
wvili îîarn oîat sufiTcaent iron Io mncct ail tlie immediate wants of
C;anadian irotîfounders. atîd doîabtless a considerable quaaiîity of
the metal prodîaced will bc exporaed to Europe, espccialhy, lier-
lîaps, front tîte proposed Cape Breton plant. The aimec is rapidly
approaclaing ivlicn the prodîîct of tlîc Canadian furnaces illi
have to bc carried (on a larger scale tieant the prescaît) 10 the
finislied stage of iron and steel of ili descriptions, tliere bcing
an ample and incrcasing home markct for sîach products. Tite
follow.ing are tlae records of the ftîrnaces at Hamiltonu. Ont..
New Glasgow, 'N.S.. andI Radnor Forges, Que., for 1898:

TUE tI.\\ILTON 1ILAST l'IJiNACE CO., LTD., IIA'IILTON, ONT.
Ore sîîîelted (toits of 2,000 lbs-.............. 77,023
Scrai) anid iîîill cider Vaois of -1,000 lbs )>........01Ù4
Limiîstoiie (toits Of J,000 lbs-................ 13,7W<
Coke (toats o! 2,o00 lbas.)>.................... 5o,407
i'ig iroîî product (toits of 2,ooo lbs.) ......... 48..25j
Average mniîber of %çorkiniia.................. 130
WVagcs paid for labor ...................... $5J,470
Valne o! pîg iroîî at uriace................. 530,789
Thie coke osed at tlîis furatace as aIl of Aincracat i aake atif

the sainec apuilies 10 a coîîsidcrable proportiona of the iroît ore
sinelted.

11iL NOVA SLOTIA STELL COM1PANY, LTD., NEWV GLASGOW, N.S.
Producetionu for 1898:

F'ig iroîl (naet toits).......................... 21627
Steel anade (i.et toits>....................... 23541
Forgiaigs muade (alet tons) .................... 2,276

Titec mîaterials tised being as followvs:
Coal (îîet toits) ........................... 107,000
Caîîadianuî rt (net toits) ....................... 19g,000
Ncwfouîîdlaiid ore (alet tois)................ i ,000
Spanisli or Cuban ore (ait toits) .............. 6,oa:3
Coke (net tons) ........................... 32.000
Limestotie (ait tons) ...................... îS.ooo
Average auaîîîber of anen eanployed.............. 750
WVages paid-abouta ............. ........... a8o,ooo
Tîxese figures do îlot take iîîto :îecouin tle aiea inaployed iii

nlining coal, nor do tlîey iaiclu.du the various parties caîîploye<l
pacfcssioiially and othierwvisc aîd flot îaid dircctly by tlic
coaiipany.

lu addition to the operatioîîs carried on by tlîis coipany.
they have, during tîte year, becci working t1icir Nc\viouttdiatid
iron ore property more extensively îlîaî ever before, lîaviîig
slaippcd 10 Gcrmany aaîd Scotlaîîd abouat 75-030 grass tons.
besides briîîging over 30,000 toits 10 tîleir own w.orks at Ferrotia.

Tite Canada Iron Furnace Co., Ltd.. Montrent and Radnor
Forges.-Owing 10 tlîe plants beiaig ovcrlîatiled and itîprovcd
daariîg tlie year, oîîly about ciglît montlis' is to bc considered.
Tite prodtuction during tlîat time uvas:

Special charcoal pig iran ......... 6-040-420o-2,000 tOns
Cliarcoal made....... .... s8o.ioo busli.
Ore made ..................... 14,400 net tons
Limestotie flux made............ 1,432 net tons
Average number of men~ ciployed 6wo
Thîis company used Catiadiaiî material cntirely. As tistil.

thec labor in conaiection with tlais fîîrnace 'vas principally drawia
frcon tlîe fariiig class, and the field wvorkc is. tlierefore, of .1
nmore or less intermittent cliaracter, being performcd at scasons
o! tlîe ycar tvlîen tlîc fariner is flot engaged in lais usual agri-
cuiltural ptîrsîaits. A very large number of liorses are also cm-
ployed in teaming the ore and wvood necessary for the saupply
o! te furnace.

Tite product at Radnor Forges continules to attract most
favorable consirleration frorn engineers abrond. as wcll as al
home Dtaring the year. shipments of " C.I.F.' special char-
coal mehal were miade front the furnace ta leading cstablishmnt.%
in Great Britain, France, Gcrmany, and tlie United States, and
the <hcmand for tlais special iron is an incrcasing one. Tite
fîarîaccs in blast show a lîealîlîy, shrong. btasiness growtiî. andl
tlie projeceh furnaces (ah] in strong bauds) now coming into
the field is good evidence o! thc fact that svc are on tîte eve o!
a vcry considerable expansion of the native iron industry. A
great factor in bringing thais about is the settled condition wvitli
regard 10 tîte Governmciital policy of encouaragemeint. If tint
policy is shcadily maintaitccl for a fcw years 10 corne. Canada
wvilh have an iîîduîstry thIt site anay wvcll bc proad of. one Iliat
wvill strengtlien and build up, every otlier kiaîdredI indîastry in tîte
Dominion, and an industry. 100. Ihiat wvili bc uîsefîa in ait Iiii-
pcrial sense. makiîîg for the independence o! the Empire in so
imipoîrtant a coîanodity as iron.

THE SECOND ANNUAL CONVENTION OF THE MARITIME
ELECTRICAL ASSOCIATION.

The second animual convention o! the «.ar.titime Electricat
As-sociation wvas hcld. pîarsuaant to annotuncenieilt. at the Newv
Victoria Ilote], Halifax, on Tîacsday, April 18thî. The E.\-
ectitive Coînîîîitee aîet at o a.m. 10 transact. business relative to
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thc adinittance uf lnew iîncitbcrs to the association anîd its tillan-

ciat conîdition. Thie openi,îg session of the convention ivas iîidt
at 1%u a.n.. witil tilt Prusident, IV. A. l3owmnan, in tlt chair.
Tiiere were presit uIl following nicembers: J. Il. Wiiiel<, F.
A. 1Iluniter, G. -N. %IacDotnald, J. W. Crosby, W. A. \Vinlt*lcid,
1I1. 1). :Arciibald, 1. Il. Smithî, G. C. Scibert, R. T. NiacKteliî.
F. A. Ilantiiltumi, \V. L. IacDoniald, W. Lîîkc, Il. A-. Frce-
mian, S. G. Clîamlwrs. 1). R. Colpitt, jas. Grahm, C. E. Ilarris.
J. D. l3riggs, .\. Nhller, A. E. Souiliss, J. A. Anderson, %V. N.
P'ickles, J. L. Nlacl)oit.tld.

After a few îpeniîîg ietuarks, the president, calied %ilon the
secrctary to read tce minutes of the last nmeeting, held iln
H-alifa\, Septeîîltr 2,711, 1898. Upon mtiîon the îiîîuitei

'lie Prcsidvni ilien dclivered hlis itiittl aîldress as foi-
lows: W'%e liasc n îw passedl thIrotighi the lirst ycar of our ex-
istence. and liaN e tund ont svhat arc otur powers and witat 0111*
limitations. \Vc Itld acoitventioni during Exhibition wcek, last
Sceptcr')er, wiîich 'sas afairiy succcssful oîîe, anîd woîîld havc
bcl nitich more so liad itot the wcatlîcr inîerfcrcd witl it. as
it did svith i)rttty mnucli ail arrangements of titat wvcck. 11,
Spitz of this, one of tc objects of tie association wvas distilictlY
advanccdl by tc inîeting. Severai of the out of town nment-
bers made tite acquiintatîce of eachi otîter andi tite townl iiCifl
bers. One fcatture of this meeting was most vaitiablc, and wtili.
1 hope, bc repcaîed this tinte. Several niatters %vert brouglit
ni) and discîîssed that wcre of direct interest to te iîîeînbcrs
prescrnt, and personai expcriences on these %vert frecly ex-
clîanged. \Vitiî a s.iew to encourage this, wc issucd a circular
t', the mninbers asking if there was any question titat they
w'ouid like 10 bring forward. Tite rcsponsc to, this request svas
flot as fuit as I woîîid like to have seen, but wc muîst flot ex-
pect t00 mucb at first. V/e have a few questions tuat svili bc
ir.ticduced for discussion as opportunity arises, and hiope titat
soine of those svhio did îlot answcr the circulars have broighit
c<iestiorIs witiî thein, and ivili bring thein up for discussion. It
is tue discussion of te smnaller and more local issues that 1
ivisi to1 encourage in this association. As I think I htave said
before, wc caît depeîîd on the iarger associations and tilt tcb-
r'irai journais to fti.-iisli lis with valuable papers on the main
priciples of the industry. We shouid, tixerefore, devotc our
att(.ntion more to smailler details. Steady progress lias ben
nî':dc iii the ciectricai indutstries in these proviîîczs during the
3îa.t year. V/mie we canniot expect 10 sec tue very large trans-
tnir<ion sciernie tindtertakeni among lis just ait present, soin%
smnaiier ones hlave' been wiel svorkcd ont on modern iîts, and
s;ome steps lime hcît taken iii connection with larger projects.
Ail this going to s;how that our people hanve grasped tlle gre-It
possibiiities o! electricai power. Amnog the niany steps in ad-
Natice that the indîîstry lias made during the past ycar, one
that shonid bc înost seriously studied by thc :analler stations.
i- th quîestiont oi forccd draft ii the imîraces. WVhiie this mtua-
ter lias been co.aiing sîeadiiy to the front for some years, it bias
iaiy been puîsbing itscif int notice niost ma.rkediy. Suint
ren arks on this suici were nmade ait our meeting iast Septemi-
ber that sbowed titat our members were studying t subject
and stand read(y to adopt nesv idcas wlicn it beconies apparent
that tlicy wiii pay. I hiope titat further information may be
brc.ttght out at ibis meeting from those wvho have liad practical
e\lNeTience in titis malter or wvio hîave given it study."

.\-r. Hiimiiton expressed bis picastire in iistcnling t0 so able
an address. lii the course of bis renîarks lie aiso statcd that
the suggestions made by the president wcrc good. After somne
fttting remairks uipon the zeal and îîntiriîtg efforts displaycd by
the president during bis tcrm of office, Mr. Hamilton inoved
that a vote of litanks bcs tendecd Mr. flowvman. Tihis svas
seronded by '.\r. Coipitt and hcartiiy approvedl of by lthe
nienîbers.

Tue president. rcpiying, cxpressed blis titanks o tce meet-
ing. He felt titat lic had donc wiîat lie could, bcing hampered
ton large cxtetît in bis duties on accounit of living ait sîtch a dis-
taî'ce from it e niajority of the menîbers. In the course of his
reat arks le again rcfcrred 10 tite advisabiiity of eiecting the
inembers residetît in FHalifax 10 tue offlices of president. vice-
president and secretary, aiso suggesting that a sufficietît num-
ber o! Halilax, meutibers bceclccted 10 tite Executive Cominitc.
in order titat a quoruîm couid bc formed at shîort ntotice, if
nccessary, svithoîît difflcîtlty.

Tue secrctary, J. Il. %Vinftid, titen rcad Itis report, as
foilows: At tite meîetinîg of orgaîtization iîcld iast April lin
Iliifax, wc lia( th naines o! tifty-six Itersoîts wito ivere inter-
estud it the formtiont of titis associationî. antd Iia exprcssed
tîteir wisiî lu becoîtte tîteitîbers. Titat mneeting 'vas a sîîcccss.
and the prospects seenîced good for tite formaiont o! a vcry
uetliti Society. Sitîce thai timte every effort lias. beeîs Pitt fti
by tue otticers to ftrîter imîcrease tue îtîeilibersiip list, titotîgli

apareltty ssiîhiî lot aîty great dcgrcc of sîîccess. Circîîiars oî
informiationt have becît sent 10 ail persoits it tue provinîce
witose. naîies ise couid obitii, titat wvere cligible for iticîiber-
sii. Oîtiy three îtcw iîenibers liave bcén added dtîring lte
y(ar, but we trust titat otîr efforts have at any rate brokeut tlt
gi i und, antd titat tue fruits of our labors iit appear later. Two
meteeiîgs o! tue Execîttive Coîîtîtuittee svcre field during the

yeart, and varionîs Planîs were disctîssed for renîcering tue asso-
ciation o! as itclt value as possible to its incîtîbers. Tite fol-
loi iîg stateîteît ivili shosv the finanicial contditiont of the asso-
ci-etiOt at the Close of tue year, NI.-rch~ 31st, 1899:

RE:C£El T.
46 nîetItbersliip fees ait $2..................... $92 00

tEXt'ENDITURE.

Rent of rooni for mteeting, April, 1898........ $ 5 oo
Books, etc.. for secretary ..................... 4 35
,Mcmbcrsltip certiftcates...................... 6 2o
Printing................................... 34 50
Retît of rootît for meîetinîg, Sepîcîtîber, 1898. .. s oo
75 copies o! report o! nmceting, September, 1898. 3 75
IExpressilhge aîîd telephione ................... i 5o
Postage.................................... 10 00
Cashit utiand .............................. 21 7o

$92 00

Tite total rttenbersip iist at tue close of tlle :Jcar was 59.
Titere ivere fouîr itei mcînbcrs ciected at the exectîtive meeting
titis morniîtg. brmîîgîîg the mnitber up 10 b3. Thiere arc tîtirteen
fccs for iast ycar stiil rcmatning unpaid.

Mi\r. Anderson movcd, secondcd by Mr. Chtambers, titat
the report be adoptcd, whiich was carried. A shîort time ivaî
tîten dcvoted 10 a general discussion as to the standing and
fin!ancial conditiotn o! the association, the gentral opinion bcusg
titat, afthitoujl the record of the association durîîîg the past
y-ear liad flot been particuiarly biigbt, yct tue precrint ycar
pîcmiscd better success. The election of officers for the cen-
suing year ivas tiien proceeded. îvth. For lte office of presi-
dent Mr. Chamîbers nonîinated P. R. Colpitt, of Halifax, the
reliring vice-president. Mr. Coipitt, hovcver, feeling ihat it
ivi uid be impossible for him to accept tite nomination, nomnît-
atctl F. A. Hstntrcss, o! Halifax, for the office. Tihis ivas sec-
oîîded by Mr. Anderson. and met iviith lte universai approvai
of the members. For the office of vice-president, R. T. Mackecn
it yod. scconded by MNr. Chambers, that Mr. Colpîtt retain bis

office as vice-president. This motion aIso met iil the ap-
proval of the members. Mr. Chambers nominated Irving Smith,
of Ilalifax, as secretary-trcasurer. Mr. Smith deciining the
noemtination, 'Mr. Chtambers nominated Mr. R. T. Mackecti.
wlto wsas ciccted 10 lthe office.

The foliosving members wcre then eiected to the Execcttive
Cc,mmittce: H. Brown, St. John, N.B.; J. Eddington, Nfonc-
ton, N.B.; J. A. Weddei, Chîarlottetown. P.E.I.; S. G. Chams-
bers, Truro, N.S.; WV. Pickles, !rving Smith and J. A. Ander-
soit, Halifax.

MNr.-I Miiler nîovcd titat a vote of tibanks bc tendercd to J
1-. \Vinfield, the retiring secretary-treasurcr. This ivas sec-
omtded and carriedl unanimously. Mr. WVinfmcld expressedl his
gratitude to the members for their token of regard. In the
ccîtirsc o! his rcmarks lie refcrrcd t0 the suggestion made by
Mr. Bosvman in regard to the difficulty cxpcricnccd by tite
officers in ftilfilling their respective duties, owing to tieir liinmg
at sucit a distance from tic îîîajority of tue nieînbcrs. He
tlîcîmght: titat for the first fewv years the principal ofiiccrs. ;il
least, shouid bc so locatcd thai tbcy votid bc in touct ivitit
nic.st o! lte mentbcrs, titis incrensing tlitir opportt'nitics for'
cleveloping te association. Tt ivas then niosvd and carried
titat the sciccting o! place 'and date of next meeting bc lcft to
the ncsvly-clccted Exctîtive Coittc.

Durins .ne convention tite following pnpers wec read and
disciîssed: Iron-arnioitrcd Conduit Installation at New Drill
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Shied, J. R_ GritWin; Fire Alarin TIcgrafflî Systellts, P. R. COl-
p>lu ty tv kt rici:iii, Hlif a x; Fetiii cue .iA. 1! :î uiil toit;
Clînirli wiring wttll Ir'iaiordconduit. J. A..\îrsi
St a ni Engineerinig. 1 '. Frectinan, i cliegîneer I i ~ Tratul-
way; Lléctric ult Rs, . »T. Nl.lKctli; Tkd<n. J. Il. \Vin-

t ofh NIew t..t'g l l itbi ry (a hI cci rie L.141114iti Il la fax.
\V. Pickles.

AUTOMOBILE PROGRESS

Oîîe stikîing fiature of tlle de:vtloptitîits ci the past ieNw

itiiit isiS ts Ilie qCii, iciioni tabat Ilis 1îcruica.ttd ail classes liait iet
ltorseless vellicle is a Sîiccess. Iheît the -coînpressed air *
cpioitatioi. wviiicii as itîoked on waii suispicionî by itans sob-
îliitttid people~. anîd 1$ a Niock s-pclaktion inL wiltcil Richard
Crokecr -and the Ta:îîuîiiativ leader, -arc tu tuaIke laîrge p)rotinZ- -

cv'en t itis sclititie lias ilceit passeu latpon INs iea'i bilciîviatal.
and a- likcly to bc aî financial stccess îi otnly diîe tilloi a
suilicieutly large seale. Everywvicrc. iîîdced. the saine Ilote Isý
being soutîdcd-ilhe hiorseless vehlicle lais coulc.

A large factor in titis sonind public opinion is tc u nc
like dcvelopinent., of the pasi few inozîtîs iiith uiititer 4)i
Ille iliatîuncture of horscless vehlicles. lit teotlil bc iiti;>oNsibic i<'

trace aIl the Iincý oi effort liait arc bciîîg made in ail parts oi
tit:e world iii tii direction. Frittcc is Iorgiitg altcad. and iholi-
iîig the long lead obtaincd at the stant. The Eitglisi are fol-
liwing nc.\. «Jlie tîcople (fi Ille Unîited States are wviking tai.
liait tue New jersey law% wicli atllovs a coînpaiîy îo bc iormncd
%%lit So.o1 iii th ircasuiry and t~0999 o bce tioatcd " -ii
aî gullible public. ii boîînd ta do grent daniage 1t i bstt
-as sintilar - lotatione " dit! in Eitgland .~cycars ago. A-~ a
mlter oif act, tlierc i,; alot to-da.-y (fl UIl Unîited States itiarkct
athorougltlv warl,.ble, -iiccliainicailyv de;îcitdabic ittotor. i-

tlic:gl tliere are 6.; inîaîtîacturers i work. Tlt- electrics are
aIlI trctîletou!4v lcarv and! at lise çaine tine cosuli.tr.tivcly
ileliciCflt. tthile the gasoliine is sill in Illte I.eîcztî tge
t-a a larg-L extent. Oune oi thei suotindiig tingi ta a reader
'bi Iltc autocar joîtrîals is tîtat ;t) lar tir Aincricait cohîtpany
Ilis mnade arrangemnîcts to pîîsl tue Frenchî auîtoîuoltîles. wlîîcti
have prcavcii so sIlccc.ssiîtl inii ctual runnînig. althoiîgh iunsiglilly
zît! hcavy. 0< Cours'e tl Ailericans explaîn tiis by saying

ir.cuit-tlîc boxes of celis being instaîîtly remnovable <rom the
sidv. -as showîîii i the illustration preced licrcwitli. \Vitl titis
cctistruction it wvili bc possible, by lise of dupiicatc battery, to
k*cel aî motet ont constantly, înakiîîg a total of toc miles lier
clay-thtis doing the work of fîve horses on liit Ioads such as
bîîtciîcrs and grocers carry.

The Fischer Equipinent Comnpany, of Chicago, arc repre-
sented in Canada by the Mlotor Carniage Company, of Ontario,
in %which large slîareholclcrs of the Catadia,, Gencral Electric
Co., are interestcd, I. 1). Dwiglit beiîîg president. and Fred.
Nicliols. inanager. The Companîy propose to manîî!actu.e
under thc Woods' patent in Peterboro, at the works o! the
Cat adiait Gencral Electric Co.. and tîteir charter cavers ail uines
of autocar developnienit. A line o! electric hiansoins %vas promised
for Ma\Iy Day. MNr. Niciiols. hfr. Dwviglit. and some oth..r
Canadians ire organizing an American Compîany for $3.ooo,ooa
in Newv jersey. and %vill have factories iu Chicago and in thc
çast for expioiting thc Woods' ckectric patents.

'l'ie autocar jotîrnais arc cnijoyiiîg tise boom. The H-orse-
less Age of Nciv York lias chaîîged from inonthiy to îveckly
issue; in Engiand tlîc Autocar lias emiiarged its weckily
issues;, the Autoinotor is rcgulatri publishied lu cniargcd formn;
and a new Mlotor Car Journal, wccliv, las becii cstabiislied in
London. Eîîgland.

THE PRACTICAL hIAN.

I3oring liolcs in Dricks.-HoIes may bc very quickiy drilled
in brick or stone walls by makzing tlîe ctitting end of the drill
in the form of a cross %villa fouir cutting edges, says The Build-
ing Worid. Tlle drill is hid in oite haîîd and rotated whiile
bt-ng struck with -a humilier. Wlien the haoles arc reqtuired to be
dcp. a projection may be muade on the cilter end. by whiich it
catu bc linocked ont of tic hole quickily. The cutting end should
bc laiger than the shanl, so as to aiiow for clearance, and the
sli.ank should be sufficiently long to tiiov a lianmner ta be used
fo: knocking il out of a dcep hole. Ain old twist bit also
makes a good boring tool for tie purpose requircd, aiso a piece
of steel tube. suicli as bicycles are made with. ii, ii jagged at
the end, answer vcry wcll. These tools are only suitable where
the bricks Ire faîrly soit.

Iil Ilir Frenîch atua- are- 1<8< 1Jgy. antd ilait au îcordatuc
%villa Illte Viîtitt! slakes dle-ire tar ticat attîl îttzv .cliiclc% fi .11I
kiîti. i<.r wVicili iy lias-c a reiblia.tiolt wvliilt t ic rcc1 t4b 11t0ti
% -a niatin. The- Aitrieaî rubbrr and h:î:îcr> triusta p ~lanî

il rîg laîrge tiltîg anîd pnttîtîlg tditwut a1 II .tvy 3(8<>: on ail1
e. .îîtpc'u hors.

Silice l'ar 1'. % t Illte Utua-Iliani \Ntlibar SVlltlicl..q. plib.îvers
«bi &lac ,nu.vieîîîcîîî iii Caîtad(a. lias esîa.lllilîcdl work, ail UIc

i:atairY hI)rçlllir. 710.724 Vufngc %treet. Toroton. aitl are al-
riv.ttl crovicdt %vill s-crr< loir cicciric ei:ts rlivcry Vais
anid <rrac.The citoet apierars 1o bc popmlar aIrcady. Since
foir lojriner nenulaît ni ai. 'cvcr:sl iiînprovcuicnils hanve becui in-
tre-dtîcd iu its contstruction. nttnably in the frante -andt .vlicc)s.
eo as Io itiakr il mtîch sironger. anîd provision lias bccn in-til
icir Utv sanme fraîn 10 carry Ciihez- a 30-mile or So-nîilc cquip-

Table of dcciînal
0-ils oi an inch:

Stlis.

1-8 = .12;
1-4 = .250

3-8 = .175
1 -2 =..D

58= .625
3-4 =.750
7-8 =.875

16ths.

1-16 =.02
.1-16 = .1873
5-16 =.3125
7-z6 = .J37.5
c)-1a6 =..562.

11 -16= .6875.
Y1-16 = .8i25
15-16 = .9375

32flds.

1-32 = .0.3125

3-32 = .09375

To find t nnînbcr

cquiva-lcntsç Of Sths, 16tlîs, 32nds, anti

ý-,32 = .z5623

7-32 = .21875
9-32 = .28125

11-32 = .34375
13-32 = .40623
i5-3z = .46873
17-32 = .53125
19-32 = .59375
21-32 = .63625
23-32 = .71875
25-32 =.78125
27-32 =.84375
29-32 =.90625
31-32=.e675

64ths.

1-64 = .015625
3-64 = .046875
5-64 = o07St25
7-64 = .109375
9-64 = z14o625

11-64 = i17187s
13-64 .z03r25
15-6-4 = .2.M375
oI gallons dclivc

17-64 = .263623

19-641 = .29687s
21-64 = .328123

23-64 = .359375
25-64 = .390I625
27-64 = .421873
'9-64 = .453125
31-64 = .484375
33-64 = .515625
35-64 = .346875
37-64 = .578125
39-64 = .609373
41-64 = .640625
413-64 = .67 1875
45-64 = .703125
47-64 = .734375
49-64 = .76s6zs
51-6t = .796875

5~5-64 = .859.375
57-64 = .8906Z5
59-64 = .921873
61-64 = .9312
63-64 = .984375

rcd per minute by a
doîîblc-acting paillai at 100 icci per mîinutte piston spccd. square
the diaincer oi thc wvatcr piston or plunger and mniîtiply the
restait by .4. T!îi. givcs a result less than i per cent. greaiter
than the <il <isplaccmcnî. Il mighit gcncraliy bc weII to use
a multiplier a littie smalicr. s2y. .3. or 3.8. tvhicî %vould givt
seine .1f1owance for slip, leaka.ge, e.

In Gcrm.tny. machine shops arc frequcntly pavcd viith
wood blocks set in tar and sind upon concrcte as in the best
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prretice ils struet paimig. Titis kb lotimîd to bc more lasting
tuait a1 1dîk ilooîr. mil ou or mort blacks cals he repiaced at

-Isly lingeC 'vithit tlrlîrbg aity but tile very simil arta 01 tilt
Ilic. r titi der rvl,,ttr.

SUSPENSION SCALES.

Every -hi:tlre sltap itatîdintg castintgs or itiacli itîrv %lîotid
lia C .1î~ ,ttînp-ll stuspenîsion Sertie. Tliese scales alie very

e<ti~~.atît 4.impl>. «ct as a1 part of tile Chauin cottnectiiig lte
ci alie llotbk 'îi Ilte article t< btr weiglicd. Jolin l3ertrain

ni~s <>1 ltit.:u. Ont., have jttst put ils a1 thirly titausandt
pfnittmal machneltt In tlteir wvorks; Boiviti. Wilsonî & Co.. of BIer-
thier nmîtc o0 tu eîuty thtouisatd îîountds. snd 1. Maîlîcson & Co..
<il Nvw .ltg.v N .. oc of test tltousind. All ai t1iesc were
iiadie lv tîî.* F:irîriîk Comîpany. wviîo carry sizes front 400 1-)
10 000 11), li Iock iii tlteir %vareliouse. 749 Cr:tig strct.

jn&tust'rl aj4roes.
FTe t îmî..Que.. fouttdrv lins becul Irnset ta '.\. McDoniald.

A\ ltes Itiid)it for ste C. I>R. i WVootlstnck Ont.. is utdcr

*1.lh.t-~vl. &Co. wvill iii.st.tl a crcatniry plant ril Portage
la I'rariv. Mdais

Longttt uteut. Q ue.. is tîcgotiati ng svitli a conpnv iki pro-
po5e so Iiitîl a& large abattoir.

rTe NId:.r iMfg. Ca.. Lotitoti. ont.. is pnîtiuîg tmp a
large Itlll:.tIl 14 ils stove works.

PhiNî li.i% hlcn passed for a tîcwv Atnglicant clitîrclt in
Slitrir,b..k. Qîtc.. ta cost S.ý».Oo.

Thîe l'tr~.rity af New Blrunswick. Fredericton. N.B1., .viii
lmîmldan timumcriîgbuililintg ta cas: $17.000.

Tite ;rmîceral Ilosplitail. Si. Jolin. N.B.. rcqtiircz a iciv
lmittsg av-i sLe:îilriig plant. Eii.tc Ost$.0.

E. I.ef-izrd & Soni,. Londoni. -ire insçtthhing a 5oo lî.p. c-
cille iitIl ui pwcr boutse nf i l Lndton -lectir Co.. Ltcl.

Olo.l i.(tt.. %vil] sliartly~ lci catitracts far cîtgiics and
dvn:,nîos ior Ille Victorin H ospitail nie ils course ni cTcctIin.

iii.. prnuwrî% It is paosibic Mr. KiOepfcr iny staxn hIl iii
aignit.

Tix NI C R. i% placitug a titird trsîss nu the caniicveçvr bridge
.Icuo5ç ilsc Nagira River. Tisi, %vili greaulr strcngtctu ste

btidge.
Mir Gris aid Gisaline Eiginer Co.. Toronto Jusictiaut. il,

living ftilrl ta îîîakLc gis and sa rolitie engincs. Tltec naîîpriflY
t:osstttrîîitg out engities fraîn 34 l.p. 10 5o lî.p. R. Huier.

JO%. MuIlrclirv. Dr. Pcricci. .'. Il. Rnycc atid B3. B. T{cti<lrrsnui
arc tlle itîcorplr.atOrS.

J. Catîmplell is building a mtewv smîwnuill ahl Spriuighill, N.S.
A 250 11.1). Self-aililig etigine, btlilî bY E. Leomirird & Sous.

L.ondon. Otît.. lias just bceen put ili for tite Beit Furtisliing
Co.. 1.ontlaiit, Omît.

Th.e lrse- rrsCoîuîxsîuiy is buildinug ai 4-story %toile
andi brick îuainî sllîap. 55 x 178, sittatetI 5est af tlîcir bicyclc
factory. Toronîto, ta cost $12,oao.

Tfîç fartie(rs iti soutîe tawtslîiis borderitîg ant Lake Sissîeoe
rire tîrgitig an1 the Govecriinieiit a praject ta laver tlle lake level
aîîd reclini a large asiotutt of land.

S. R. Gauttlet. ai Neiiir.iiicok. N.B., is addisig ta luis
hresenit poNver pflatît a ioo lhp. Rabb-Arinstrotîg etigine %vitit
liailer, supp)llied hy the Rabb 1E,îigincerinig Ca.

Truro. N'.S.. lias decideti 1 o puirchase a 100 ii.i). 'Mtnifor<l
iiproveci boiler front the RaId> 1.iîg:iteritîg Co.. ta replie the
brîlers ai presemit imi use ili the puiiuipitig statiton.

%V. Partloiw & Son. Intîgrsîli. Ont.. floîtr nîillers. lîase
bouiglit thie Kinîg flouir mnil]. wliiclu lias becn ie for satie ycirs.
axîi wviii c.îuiip it %vitl ait entire slewv planut. inciliiig steains

poîwer.
WVork, lias been cotiniemiced ai the etîlargeinenit ai Ille

butilditngs of thec Siiî.ýoe Cannîitng Ca.. at Sinicec. Otît. TItis
coatiliy rveetîly lind a ninttîîtiotli storcliau,.e ercetcd siensr

Siicoc.
A iew% piower pîlanît is ta lue instaried in tlt: preittises now~

orctîpied by Garneau, Eckcrt & Co.. spice nierciaits. Landois.
Ont., ni ste building %vill bc uti b the Lonidonî Printiiîg &S

Tite contract for rbutiildiing ulte Union Bankll buiilding. \Vel-
lisigtaii strcî. Toronta. lias bcn let ta J. E. Webb. incltiditig
liet ttr licating. and ectric liglititig. Bond & Sînith. Temple
Butildinîg. Tarato. wverc the arclittcts.

W. F. Grant & Co.. Toronta, bave ilie commeac foi t1ic
aliu-tictits for the En stersi a,. cue bridge, Toronto, atl $4,o7o.96.
City Etugitteer Rust*s estituate was SSa.Tite atlicr tctidcrcrs
askird resîiectivcly $7.649. $8.895. $Si9and $7.558.

Geo. Cînytoti. wbio lia% bccîî eiiploycd by the Stanîdard
Drain Pipe Ca.. St. Jaltos. Que., for iS ycars. togetlicr svith blis
s nsf. lias inovcd iront St. Jolitîs ta St. lietry. whcre tlicy arc
goitîg iat iiiînufacturilig as le Miontrcal Firc Brick & Tcrra
Ccetr W~orks

Winiiîcg imas -.ccicutd lic foilowing tendecrs for wtcrvork.5
suîplies: Tite Nationial Meter Co.. for Eîmpire nctcrs« a: cou-
tract pricc. for straiglit recdisig (liais, -il $36.8ý5: Jolin '%c-
Dcuugail. Mottrel. for \\arthinigtan ptîmiping engin.. rit

$&.S:Jas. Robertson Co., for suliply af pig tendi, -at $Sa.8a 1cr
tati.

Tbe capacity of ite warks ailise Detrait Ltibricator Co..
ai Dctroit. 'Midi., lias becn overt.axcdl dîîrisg tlle pnst fete

iaits by tie quîaritiîy ai order.ç rcccivg'd frot iforcigii nt
dc-itucsîic firiins. Tbicy airc now itistaliing a large ninheir ai nicw.
ladties and i alicr :nacltitcry. sa as ta bc rible ta cîsurc prompt
dicliverics aut futuirc arders.

La Comipagnie Savoie Guay lias beeni iticarporaucti witli
a1 total capital stock af $30.ooa. lîcatd(tuarhc-rs rt Pîcssisvillc.
Que., for the fabrication ofaircctylcne gris apparatîts. ilîeriic
îî'ouars. etc. Tite incarparators arc: F. T. Savoie. J. Z.
Trigannr. M.D.. C. Eti. Gosseliti: G. Savaie. J. B3. Gossclini.
Ples,.isviiic: G. R. Smiith, aiai.Thietford Mines, andi G. E.
Tngiay, Quchec.

Tite iroiecucf oiuiiectisig the iiainiai %vitil the 10.111(j ni
OrIans by a bridge is now liitg scriatîsly agiîttd. Tite
prc.pasitiaît is ta ereet a cittilevcr bridlge front lic Ilatid tn
ste B3cauipart Mhore, nid ta uitilize t. nat onlv for vcliiclcs andi
foot p.Issenrsr. but for elcîric cars. Tite -liials rtin at St)

frir batil froin Ille i-iani nti front tce Cot-: de Beauprc. tui
ste disrtnce ta bc lîritiged watld îîaî be vcry great.

Momî1tren.l reccived prtutission ta spciîd $,ý30.000 an repn-ir-
ing ils watur supply system. front fast session af thec Qudbec
legisiritîre. Tite city catîncil naw proposes to eluploy only part
ai itis mii r.it 1îrscnt-thce intention being, no datîbt, ta lct the

renraincier icakz fîtt clîrnnels %viiere il wili -d(o the mast good.-'
Ili the ineantinic the City is tit.rene ctiecry moament with thte
failurt ai the rcsci-voirs (wliiciî arc in an irud(cscrib.tbic comudi-
thrn). nli a fenrfi lass ai ic aniti prapcrty.
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Ilellev.illc. (-nlt., is bnintg t steaiti road roller.

'l'lie Sturgeoit Falls, Ont., 1l>nlp Co., L..d., is going to uild
a large nitil atonce.

A large scIiuo buiildinig is to bc ce:cd iii Chiatlham. On:t..
ai once. J. l.>IIIII s4 lie arelîjieci.

fisln .I C.. lias t wo new-i mîachine sIolps-Atblctt &
CunI ticf. ;iid t liat i dthe It îîiil Aliericaît Co., Lid.

Mucl (dauizge Ilias becti (Jone to bridges, dlais, Ilunes. ec..
at Elora. Cýait. I lesper, Brantford, Ont.. by riccia îiloods.

C. A. Matheson. l'crtlî. Ot n., is stuitg to iniaîuiacture l>ett
fuel on lusb farîîî in 1rnînuînîîd towîîslîîp. Lanark Coiity.

Th~le iariers Ili Ille liîigliuriloud of Saisit Sie. Marie. Ont..

are arraiîgiîg wvith 1. Il. Clergue Io bnîld a floeir mi i at tlat
point.

The t rois iîoîlticrNs N~~luitreai are dcîîîanding a iîîifui

rite of $250; per day. auJ th.ai îlosc niove makiiig mîorc shahl not
bc retiîîced.

Ant iron briudge -,%(r tise Graîîl River at Paris, Ont., %vis
uîîideriîîiîied b% lise lîîglî %vaier. and <cli April 24t1î. Tite dam-
age to tise bridge will be at least $.0.o

Bond & Siît h , archl îect s. Temple Buiîldi ng. oic.
11.1%v reccîitly let tise coîîtracts for lotir dwcllîîag hatNses on St.
Clairenis teiitse. l-oroîiîo. ior T. \v. Niurrav.

Tite Farmcers' I'leitor sud Sliippîîîg Co.. of Kincardîne.
L:d.. lias becin foriiieî to I)roail idea elevator at Kîîîcairclin%:.
Cî:t.. and do a geiîeral produce hnsiîiess; capital. $5.ooo.

1: i, îthilat CapîItli.sîs. of wvions .1 C. Roîbertsonî aiî1-
T. Nlc-vity & Sons. Si. Jolin. N.lI . arc nîiisioncd. are cou-
sidering the etlilieitof a rolliîig nuitiia Courtenay Bay

The Reeves Ptillev Manuifacîuring Comipanîy. l.ta.. lias bci
incorporated wili $sonne capital:. lmcad office. Toronto, and
prcivisiomîal directors. 1). T. «.\eNieI. A. W%. Jolinston. and
'Maggic *M. Joluiîsîan.

Tite Montrentl I'ipe Foundry Comnpanmy. Ltd.. %vill niîufaitic-
ttre thc pipes re-c1uirctl for lie watcr-scrvice tlîat tîme tovn of
Liverpool. N S . is about ta inaugurât%. Aboust tive littrdrcl
tons of pipe %vil] bc rcqîîired.

1-. Curby, M.P.. proposes to buîld i B3elleville. Ont., ait
elciator witli a capjacity of front soo.oOo ta î.ooo.ooo busslielç.
providcd coîncection cati bcecstablislied for nortliwestern grain
ta bc tr.iîippedi)lc via iliat point.

St. Louis. Que., lias dccidcd t4) acccpt «Mr. Bcrîiner's ofTer
ta estîablisli a foiiiidry ni St. L.ouis. cmpfloyang at least Iscrit
îvorknîcî dtiring ninc moiffths li tic ycar. :ind t cxemnpt tile
establishmeiînt irons taxes for test yrars.

Tite action of David '%cnzieç againist tise D3ertrain Engiite
Works Co.. Toronito. for daniagcs for in * uries rcccivcd wlîile in
Uic cmiplo: of the fiît. wva- s.ctilcd rcctlv liv Ille plaititTfi
accepting -au arar<l ni $1,042 andc<t.

Waterloo. Ont.. carried a by-lawv. April 7tli. ta <lcvoie
$.io.ooo ta %vatcrworks purposes. Tite Company wvill rcceivc
$23.0w0 for tise precrit plant. and tic balance wvill inake ncces-
!s.ry inprovcincrits and build a stand pipe

Tite Standard Mien Compniy oif Toronto. Ltd., lias becn
inrorporated: capital. 4)o.000. Tite chnrtcr iiienibers. ir:
C. 'M. Clark Cape Vincent, N Y :1Il A Clark. E. \M &ckcnzie,
E. W. Klotz. Tortintco. tnd E 1. Sifion. of Lonîdon.

R. fladilen and J. C. North. J. Il. Allant. W. E. Vanvlack.
W 'Suncaton. R. Il NIcKrnsîîa. C. Il. Xilcificil. Picton. On-..
andi J r Clapp. hiahlo1wcll. have been incorporateil as the
Prince 1Fdîea.rdl Pcat Fuel Cnîntp.tny. Lî1capital. $-,o.ooo.

In %icv ni tic condition of tlîc Torconto wa.tcrwonrks pîîmp.
ingz plantî it ali.%.bcin decideil in have ani expert investigation
ini sitc cii-t if pinîpinz Tite invctîg.itînn of tlie Grecn's
F-c'ncnieir rcpcort'.. prcib.tred, hy Eng.ilcr Pink. i%. etill pro-
ccecling lîrctr(. Judge Mciual

Tite %voden bridge nver ti M'sie ip river -.t Appleton.
Ort., garve way recently. li-iving tirets tvr.kcncd hy an ice sîtave.
atnd ilhrew ilhrer mets. a carnge ind pair af liorses inb ste
river. One nrian ivas <lrowvncd andI anolier badly iiîîirccl. Tua'
bridge lind hccit %in%-afe for %oane lime. A rîew bridge wvill
piclîably lie hîtilt al once

Belleville, Ont., is Offcring $177.351 ta tîte walterwvorks Com-
panty for te plaint supplyiîig tîte towiî.

'tim Ayltitr, Ont., lrin Vorkîs bias recently liad a large
aisiotint ai iiew niaeltiîery îlediii positiont.

Tite towni of Uxbridgc. Ont., bias bouiglit a large rotary
punit)p front 'oîîiig h3ros.. Almionîte, Ont.. tilt Mississippi Tron
Works.

E. Simîpson & Ca.. Moosc Jaw, N.AV.T.. have mnade a.it
agrecnîctit îvith tîte farillers in Ille neigliborilaod to buihd a Ilour

thtl lere.
Tite towîî af WVindsor, N.S., bias decided to purcliase a

stvani tiare enigine ai a cost of $..ooo. It will lse ereet a towx
hall ta cas: $7.000. iticln'.hng tile site.

T'le Btîrrill-Joliîistoiî Trou Co., Yarmiouîth, N.S.. ccasei
%voil and dismissed %Il ils bîands .\pril 25t1î. Aing tise lîande
disnitissed 'vere soune wio lind becîî working constaiitly tliere
for 42 years. It sceis tbe coînîaiiy bias not made ntoncy for
its sharehialdcrs for santie years. tlîougli tliere %vas a lime wvlcn
16 per ccint. dividetîds w-cre paid.

Torontta lias given the cantract for the abuîtments oi tlie
Qîî<t:en street bridge at $13.900. ta W. S. Gibson. Tîtere wcre
six tenîders for îlîis work, ranging froi $13.900 ta $17.027. rr
Hlumber river bridge abutritents, thie eity enigiteces tender wvas
tise lowest. at $4.500. and hie ivas dirccted ta do tlîc work.
Rathbui & Ca. got the conmret for Portland cernent.

C. %V. Mains. W. MV Ramnscy. presidcnt Expanded Mectai
Fireproofing Compâny. Chicago; C. J. Root, J. Il. Barnard.
Chîicago; E. F. B. Joliiiston. C. S. Spenîcer. Toronîto. are ap-
plying for incorporatian as the 1Ex-pa.nded Metal Company af
Canada. T.td.. ta niake expanîled nietal rcpnoofung, and ta do a
general fircproof constrution business: chuel place af business.
Toronto; capital, $100.000.

W. G. Stuart, for tic pas: two ycars chici enginecsr oi Iie
Jesickes ýMachine Co., Shecrbrooke. Que., lias resigneul. aud lias
gacîc uao tilt nmachtine business iii Hamnilton. Ont.;, the Sînart-
Eby Machinec Co., lîaving bcît forîîîcd. It lias takzei over
site plant. inaclîinery and patiernts bthongiiîg ta lise Osborne
eýi.t:. whlicli wvcre recciîtlv tsed by A. J. Nie, many ni whliclt
P.tterIls are for mnachiuery used by local mianuifactxîrers. Tite
tieîî cortîpany is ai erlhiliîig site planît. and is ta extend tlîe
buîsinîess vcry largcly.

l'lie compîasi wliicl lias bieî forîîîed for tic purpose of
nîl:tutufacuuiring bar ironl anid oter prodxucts of iran. at Belle-
%ille. and reiîovang tise Alaboit & Co.*s Tran WVorks of Mont-
real, is knowti as tîte Ablbatt-Miltclhcll Iran aiid Steel Co..
Ot.t.irio. Ltd. Tite exccutuve afficens are F. A. Mitchell.
Tlîaîîîs Iron WVork%. Narras. Coinm., prcsi<leît aîîd îîîanaging
dinccîor: WVilliaiii Abbott. 'Montrent, vicc.presidctîî and secre-
tany- li<'nry~ lriîîgle. Belleî illc, treastirer. Tite Comnpany will
pînecul -.i once to cec buildinîgs aud instaîl ils plant.

Tite Suist 0-, reiuniig Conmpany lias applied to tlîc City for
land and lse privileges of cstablislîiîg a Jistributing dcpo: in
St. Jolin. I propose.- goiîîg extensively inta the business
ilîrotîgli tic Maritimie Proviriccs in apposition ta lise Stamndard
Qil niîaîopoly. Tite city lias praunised it tise saine privileges il
bas giî cii tlie Standard. Thic Connpl.anters' Refining Compiîany.
of Wa*.rren. Petin.. i% backing tlîc aperation. WVarelîouses and
t:îsks ivill be crectcd and ail niecc-sa-ry pîlanît proviccl ta carry
an tlîe harrelling business. Tite ail will be brotîglît licre ini
tmules aîîd by mens ni a pipe uine irons tlle ballast vhtari it wili
be puiped to tie tanks and thien barrcllcd. Tite site granied is
ju%: southi of tic exhibitioit grounds.

Tite Geuicral Calcium Ganbide Companîy as app~lying solr a
D<mninion charter for the purpasc ai utilizing and convering
wasie waod. chips. shiavings. siwdust and other woad products
intc. calcium carbide; andi also for recaveri;îg ail other by-
prodmcîs tliercirom; and for separaiing. distilling and refiing
tise sanie. for tlîe production of wood-.ar. aciti anti gases;, andi
-lsa fcr acquiring. owning and aperating iran mines, and for
mining. digging and quarrying iran ore. anti for the
sniclîing and rediegcion ai iran orc. andi for tîte mansufac-
titre oi steel for mantifactuîring andi prodxucing gases: anti for

nanuifacturing. convcying and disposing of gas for ligliting andi
licating purposes: and for the redxucing, treating and production
of phosphates, ec.
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A grist nîill is to, bc built at Agnes, Lake MeIgantic, Que.
Staysier. Ont., is issuing dcbcnturcs ainountisig to $2.,000)

ta, provide a systeni of waterworks.
Bathie & '%cLarty, ilnachinists, Iiartney, Niais., have bought

the business ofi Waîson & Wlimster, portage la Prairie, and
will nîovc therc.

R. M.- Bral. t:anner, Toronto, is ta bc granted a test years'
exemption front taxes if lie crects a tatinery titis ycar in Linidsay.
and employs 20 adults.

L. MýcGlashiai olTers ta miove the Ontario silvcr warks fraîn
Stc.nebridge to Thorold. Ont., for a bonus of $îo,oOo and test
ycars, exemption f ront taxes.

Corbcil & Leveille, sashi and door manusfacturers, Mfontreal.
have filed coznstrat to assîgiu. lis 1897 thcy compromised i abil-
ities of $as;.5o0 :t .10 cents on the dollar.

lue Alpha Clicinical Co.. Berlin, Ont.. wvill build a new
factory if Berlint grains a bonus. and if not wilI miove to soute
town offering grenier induccments.

A coînpany has secuired ait option on a large tract of lanid on
the New York and Ostau'a Railway. ncar Newington. wliere
there are valusable ptat bogs. Tlîcy 'viii turn the product into
peat. and place it on the market.

Lachine town cnuncil considercd a bonus of $is.ooo for a
bcot and shoc factory. and $-,ooao <or a furniture factary. The
bonus industry continues to bc onc of the most profitable in
Canada for the nianulactîtrers.

The extensive waier powcr on the Bonncclîcre river at
Rtnfrew, belongiîîg ta the tentte of the late 21. L. Russell, bas
been sold ta Thos. R. Lowe. and will. it is said. bc devcloped
at once for industrial purlioscs.

The William lRu:hciriord & Sons Conmpany, liinitcd, have
bccn incorporated: eapuîn'l, $îSoooo, at St. Cuniegonide ai
Montreal; to maniifacture and deal in luniber and woodwark Ai

cvery description, ta lake building conmrecs.

Rccent strikes among the moulders in London. Brantford.
Hamilton and Toronto, have been settled it is said by the
fatindrymen, in addition ta granting an advance of ic, per cent.
agrecing ta recagiuizc %hop commnittces. The moulders erîtcd
inito ans agrcuient for a ycar.

A New Brunswick chartcr lias beeni granted ta, George F.
Baird. J. Mý\anchcstcr, J. ~iu. T. Il. Bullock. D. J. I>trdy. J.
F. Robertson and R. C Elkin. St. John, N.B., to, purchase the
praperty formcrly owned by the Portland Rolling Milis Coin
pany, Ltd., and ta carry it on utîdcr that niante. witlî a capital
of $W0.000.

A delegation of Bufs.alc aldecrmen recently texarnincd the gas
plant in T'oronto. and -%%.rc -,o illuch intercstcd by site sighit tit
tîhcy wenî homle and sîatud that it wvas a municipal plant. As
Toronto lias more tisals the iustially vigoraus mozioioly which is
aw.ncd by a few of tue ~~atîctcitizens a great deal of spcCti-
lation bas been indulgrd iu as ta, what the visitars rcally saw.

Tîte constantly iticrc.t,î:îg dcmands for uts gaods bias mnade
it necc.,saiy for the G.arloci, Picking Ca.. Hamniltan. Ont., ta
c.pen a branch in Maîtn.1 at 103 Carninon streel. as wcll as
ta niave into larger- preinss in Hamiltan at = Johin street
ne.rtli. Tlîc past four nînutîts* business has been itcli the moit
pic'-perous in thc history ni this entcrprising and progressive
companmy.

Amang zîte acts pasýcd hy the Nova Scotia legisiature at ils
last session were Acts ta stî1iply *Tîc town of Sydney witli watcit:
ta incorparate the WVinds.t:- Calcium Carbide Comipany, Ltd.; ta
amcend Chaptcr 157 of the \ts af 1893, entitled -An Act ta, in-
carporate the People's lir.ai -nd Light Company. Ltd." -nd tîte
Acts in amecndinent Illcr- '. ta incorporate the Dominion Pire
Brick and Tile Company. 1 -.à - to incarporatc the Consolidateti
Graphite Company, Ltd.

The activity ini malniîacturing in Canada is cvidenccd by
the amount and varicly oi nrders whicli aur belting nianuiac-
turers have an hand. Tlîr firiin of Sadler & Howarthi is par-
ticularly btîsy, and at thicir Toironto Office alonc ]lave a large
numbcr af orders yct unt*s<..l for double and single Icather bell-
ing af ail widîhs ta forty i-'îcle. wide. froin salvnill owncrs.
cc-Iton, woolcn and flour miii awncrs, faundries and ather
factaries.

R. J. M1,aîheson bias eîected a flour milli at Dartmuttth, NS
Broclvillc, Ont., is enforcing a wvide tire by-law iîn ils

strects titis season.
A project ta, erect a crennery at Mielbourne, Que., is said

ta bc asstired ai sticcess.
Tt is expcîcd tîtat the G.T.R. office building in MNontreAl

will bc begiiiu early titis mnih.
P. E. Doolittle, Toronto, is îîromating a praject for ustab-

Iiihisug a gris plant in Rasslanid, B.C.

Corbeil & Leveille, manusfacturers of doors, sashes, etc..
Morenreal, have assigncd with liabilities ai $44.752-

C. Douglas & Son, foundrymen, Berwick, N.S., have dis-
solvr~d partncrship), Hlomard Datuglas continuing under the aid
stylc.

lThe B3ritishî Timber aîîd M1anulacturiiig Conmpany, of Lon-
dois, England, is said ta hc: looking inta, tle question ai crecting
a pmulp mili in Canada.

Some square timbers af Douglas fir have been slîipped
a' cr tîte C.P.R. irom British Cotîmbia ta Mfontreal which
mi asuired 36 x 36 inches and 6o feet long.

The Canadian Rand D-il i-,. is now building new worlk-
slhcprs in Sherbrooke, Que ,àý building will be ai brick.
go x 200 icet, and wiil be floored with conerete.

Tue coniprcssed air nîcthod ai painting, wvhich wvas describel
in The Canadian Engineer a couple ai years aga, bas just becn
put mbto use in the C.P.R. car shops at Perth, Ont.

Inness, Henteon & Ca., Liverpool, N.S., arc building a
large rotary saw mil. The engine boiler and othcr machinery
have been ordered froin tîte Robb Engineering Co.

Baxter & Galloway, Btîrlingtoit, Ont., it is said, ordicr±d
froin the Goldie, MicCuliachi Ca., Galt, Ont., the equipmer.t
for a liundred-barrcl flour miul, wvhich wvill be crcctcd shortly.

The Stcarns Bicycle Ca. wili, il is said, cstablislh a large
iactory at an early date, a large part ai wiiose autput wvill be
tools..as is lthe case in the company's works in the United State.

The Ottawa Building Company, Ltd., ai which Edsvard
.VWallace. T. Aliearn and IV. Y. Saper arc leading members.
hia< heei incorporated ta, buy land and buildings; capital.

Tîte Algonla Brick Co. lias been orgauizcd att Rat Portage.
Ont.. wiîiî Jacob Rase, T. R. Deasan, J. W. Humble, R.
Dcwsctt. J. Brcnclîley and J. Dauphin as provisional directors.
Tt is the intention ta supply the M-\anitaba market with pressed
lisick.

'flic M6ontreal city attorneys have now definitcly repurted
that the proposcd tax ai ane per cent. pcer antium an inza-
cl.incry, etc.. would anly apply ta rnachincry that is practically.
andI pcrnntly affixcd ta buildings.

The building ai the new watcrworks systers at Prcscott.
Ont.. is now going on. W. Mâ. WVatson, whose articles an
Sanitation in Tîte Canadian Engineer ]lave attractud so0 miucl
attention, is superintendcnt af construction.

Mý. H. Bissell, R. A. Mà\cLclla-nd, J. Bissel], Brockville.
Ont.. and C. H. Bissel], J. B. Bisshli, Augusta. Ont., have be:n
incorporatcd as the Algonquin M;\illing -o,.. Ltd.; capital.
Sro,oao; chief place ai business, Algonquin. Ont.

Peck, Benny & Ca. gave a large luncheon ta tlîcir cir-
ployees and iricnds on the opening ai thecir new building lately.
The frast '.vas a recognition af tîte good wvork donc in saving
tîte buildings in the disastrous fire ai saite monlhs aga.

The farm ai Conneil Bras., WVoodstock, N.B., iran founsders.
etc.. is ta become a joint stock company with tRie followingc
directars: H-. A. Connell, R. B. Ketchium, Jolin Grnham, D.
Mlunra, R. 'M%. Gabel, WVoodstock, N.B.; capital, $aoa

TMie actions for smoke nuisance, laken reccntly inMot
real by the ciîy boiler inspector against the Qinadiatn Pacifie
Railway Company for ils power hotisse. Robert Whiite. factoi-y;
IV. M.,f-cdanald, tobacea iactory; thc Mafntreai Stean Laundry.
and the Laval University, ]lave bccn çctticd. AIl pleadcd guilty
belore the Recorder af ncglecîing- ta install smoke consumers
'vhcr sos ordcred by thc boiler inspector. and were 1loîved lime
by the Court ta introduce thcm.
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\\* lbtoi & G~eorge %% il] <rect a Ilouir i i a tiaidia n If i.
. ''lie coatractioIar thle u mIl aag aaa:aela a ae ry lia,; hecat

g nil au th e N otîl .\tiigric:ill M ailia g C. arniaaaaty. of S ratiford.

< )11. lu addition ta Éi lacuilling uî:îelliîterv aul el«trw laglit

pal;ant %jIl lac aulded. The wlaole waill s'ost lit the aicigliliorl<tid
di $8.ooo.

Teeal'r, ufal lac calivle f ar a it cigla t -day dloek for thle* F r
i t eiv hall tower. liav ii! ail,-aaî la rpeî li.mr ctri Iti: hcll -o

tt'eîgli 12.000 tantaîlcl": two seciaudars' gî. Il" ni .ý-hour surikiaucr
lasi i n ut veigil 3.000 aaîd 2.000 1aaîîsre.'pectively. Thte -e
mtîll aI,ý b.alc retlti redl iea1i r ly i la taaad redj Saual Iovîaks foar

iny, St. joii. N B.: Danîtiel R. \'al Ale .lbaerta E. Whlplcy

aand Fîlgnr D \Vhllelv. Catreenvci. \.IU linvi wet t icor-

taîrîd ; tÉlie *T A. \\'l ci)gle.> c. alialiv. I .t .. irail fa atiatal 'rz

aand -kte aaiîfeîac' calaital. S2'o.o:aa: claie! palace oi ItII
:îs" (hcuw.la.N Il

riulack'. r>. j Paardv. las F iaarst.R Ç l'ik'i! audt .\.

Il. li:anisigtott. ,t. jilli. NB . -ire cek'iat iaeaîoaia.1q

,lie catiataci R.-alhiai slil CA.. I.tdI.. ta' nlieratc thec rialhii
atoill, f4araaerlc r'naîtrillcl la Ille * T:aaîîe. FTI.'rrisz Co.. Luid. 'Tite

a'nî'ital i.; lan Sca.o iii $moshae

mrie il. c.r4eîtiaiig \Vîrc C'o . 1a'uiiltîan. Ouii.. hia,. closcil a
e'Àitract for hllirîî n taetv \cr-lattg inae Vlli'. wvii1

etnide tîleani t'a creaalv iaicrece tht' naîtialt ai tlîcir aeireirawiai'r
ail Diii iag thae Iliai iiîig ni tlai% :a'l'itiosaa tliev vil I adîil liirt

teCt t in tlacir ziîîoke-t acl-. it lacving t lîcir iatet clion gi o a ic're't% Ille
power lay the additiînsi ofiG liorfc.pOtt'Cr.

Tite teranis o naunlgaiataion <ai III.' Ilaîndtîan lasi Vrllacc
Ccîtîal a ndc :tdlite Oaaîarioa Ruollinag 'Mill, Coaaaaa> have li-ctl
-grcd oni. a aaîl n ainlganat iîaa wvil lac îaroceedt ei th la- sonal

a<z p1051 lie. TIi'lte- tiC% rompant' tyli lance. i a i-* sidi. a cap it:al
, if ,ýc.oootm. Il i. Ilite intieutilt to est.illishl a <tccl planat inr

itc aunaîtaincture i ailial f bllets. etrssc Ailnong titosie
hsli anve zt#)ck ut lait ciaaauv art': A T. '.a.N.P.

S Caaa1tîr saainrd C S. Vic'.C l)noilil. -\ \\'lco. .e:a -

('<.t. Nlci.n-rrcn. R .\iAca. ualiai 'Milite. \%'. Suîtiaiain. A.. E
Carîas'iur. fini Jca . 'M uii:. \laarTtrir. W. \.
\Vooîd. jalil Nlaaaaie andl S. 1-. «NIrie linn anl G Rl. Silliîh an
T arotia o.

'ileR. 0 . stenamer *A.\gcriaa sili exani rti vaîh tlie steaaacr

1il anttoil .r. ian NItafazatre.il to IHamailtonaî. ( )it.. t li% ~ CaSl.n

J. & T. Cosaaaa. 'l'h. rola. Oit., haive aîîaaaIil t> t4 flac r
,.tc:aaaitr Et.aIlasis'r. Calai. 1'a Sullivaan: caîgiaicer. P>. J. Kerr.

Nlyl'. oat'. Tiaita'. I nutttaî. o i. hnc ala,)Oitici to

Élie Nteailer ' lc"Cai Jaaha S. une; v'tginicer. Jaittes

J. IL Farrva' aailt.aaa. ( )aa.. lia- aîabauoilaieal l lai-;

larwa<d.

Tite I.akc Oaaîarin Navigation Co , Ltd.. A\. NV. Iicpburîi.

mianaager. l'sionaî Oui1., lias aapaitcd v)> te .\aue rgylc.**

Capt. G. O'Brien. crngiaicer, Joialia faelctte.

l'lie stennicr -ftllcataintai" a>! uic R. & 0. ilicet wvill anect

the lne% "tenan8ier -Toronato - i Prescoit. and takit lelast'
,ç'r' laîte tlle St. iLawrence ralaidîs ilis sc.asoia

. 'ite D)vroii. Vinilsîar & Sno \avigaiioti Coinp.aî>' lia- i-

'.ifdd to place Élie :1ictvic11r '-acis' aa Cal> of Col-
lît'gwua<a' o*01il- atic aieut~'îa' tg) curgiaa lBay ptaln'

.aad Élie !Sri«.
'Tice railway swiaig larid gr lalr. teliicli lia- lac'ciaia * l'îrac .

la ri'cin ilic' Stuit Sic. 'Marie caial %siace il,.caîtiitai.a
iaatt laeig rcaîaîaccal. .11aîl a1 îae.v baridge. ;S ledc loang as la:iilqliaag.

'Ili' viclc woirk ivill coiail iruc îtiiioio ai ~ 7oo

\ratliwcsi Trnaaspaanrt.iiiati C.a.. Sa'rtnia. Ont.. Itas, appoitt1ci

in tlie stc'atitr - I'iitc(l Emp~ire." 'ti. jito. M a:cziagi'
ncct. S. Ilnisiaan: "Murl."Ca;at. E. Rolacrît: ctigineer.
r. \W. NîcKen.

'l'lie. launts atl iltu.rests of Ilte I...'- leaniseataiigîta Navi-
gatiuiai Co. ]lance bei utrclta.sedt by' Alexanîder Li..iia,

N..A.Ottatca.
'l'lie Ikq'Labelle N\avigationa Coa., I .td. lias 'aen itîcor'

lanraieci tvigil a calajnl oaf $a o.00o Io dIo buiiiiis5, iii the iowi-
!.;lao aelcle, Que.

'he' goutl deîaosits iii Itl' River Gillaa'ri iii la:ec n:'
Qu tc.. :are ai tract i ig atten'tlitn at lanesent. Ou ac ain u St.
l'rancdis receiitly liroaiglit Si .8oO.

Appaiceiati lias bein mtade lu tlt,~ Nei' Bntaaîswitzk L egtsla-
tairs' foar the incoporuation if aItlcale ImeriaI D)ry'l)c Coimpany>.
with a c:îaital of Sa .oao.xa. Ceca. Rolaertsoai. Si. Joliai. is iti'
parime alaucer iii tilt! etîtenlanise.

D. D. Glasier & Soit liane laouglit iruait Iile Grntd Niaitait
Sienitaboat Coinuaa> the' sienaer - 1-iaisliiîg." whlti lias tor
m.aîae ye.'rs ri laetsvec' Granad Manit antd St. Jualtt. St.

ia aneî:ad Si. .\irts
'''sîcattier " Sîvifi." Caîat. D. Noaiaia. is beiîtg tiargeul

laîr the sesi'crii oit thie Rideau. 'rie Davis Dry Dock Co.,
Kinagston. is laailding a Nisier boni to te " Swifî," whicia iili

Inter (laa tiaae t Ottawa'Kiaigstoit service. via Élie Ridamt t.a
d.':l.' mlie.

E. C. \Walker. \\'allkcrvillc: F. Il. Malk-er. J. Il. \Valker.
Dctroit. .S..: S. A Kinîg. M.D.. Kiigst'ille.. Oni., anda W.

~~colt.Walkervillc, %vill be iatcorporaied as the Lake.. lrie
Naiation C.a ; capital. $40.000oo ie lceo ustes

W.a:lizerville. Onat.
'l'lie aimtal meecting of tlie %Nlestcott \Vrcckiig Comanyt>

%vas lield i Sarntia. Onît.. rccntly. Tite clectiait of ofl'accrs re-
silîd as foliotes: Pre.sidcnt 4 atnd antager. J. N\. W\cstco>tt,
Detroit: directors. F. 1-. Pancice. M.P.P.. Sania; lsaac \\rait

Wîiadsor. antd J. W. W\estcoit.
Pînviair Banrgc & Ttag Jute. Midlaitd. Quit., lias ade tîtese

apapouittiettns-Sa cattier. " St. Anali etc." (nat. \V IL Featier-
,taaaiiagli: etigitaccr. Jiio. M.\cRic. Tttgs. " Nl.gtiolil." 'napt.

R Il. Gillacrisoat. Etigincer A. E. Ilotisce; "- ennr. Cipt.
Ja.Tîtadaîl. Eîgiiicer Gvn. Smtitht; " Niîitaga." Capi. Ed.

1ttike. 17i%'.;iiaer J. M.\cGrcgar.

Tite clectnic liglît palait oit hoard tlie sien insliip " Mail'
grte." 'i Élie l.C.R. i'crry service of thc Strait of Caaiso. tt'as
stiîîllied and iitstalled lac Johnî Starr. Son & Co.. Ltd.. Hlalifax.
N.S. Il coat-sis ni a t11o volt direct caîrreait compunad wocuatd
dy'amao. tdiistisig i% oivn v'oltage oit ai iticreascd lona!. aît'l
dirculy cotaîietecl iciti a Robb crigiate.

hl i-ý îîîdcritod Iil Jnca. Roqs and Jito. M.\crae. lanve titi-
dertaik-ci to cosiallctcie h Great Northeri Railteay. front the
e:id of tilt-' larceii track- at Sltisviiegaia o tlie tnvn o!ni yks
latry. ccusie<i :1 .Zo'tî:le -ectioti alrcadv lîtili. or a distnce
o aotut &R miiles. J. M. Nfc.artliv anid J. M. Sliaallcc
juiv'e bcît aphîoitcd jointt caîgitîcer.ç of constuciition.

Tie ttvo tt'ell'ktiotii sicaînliip coaiitices oaa tlle Georgiai
pay. fnaiîiliarly kiiotn a,; thte Bli.- aitld tilt' White lilics. ami":c

lîcs'iî alinlgainaird. Tite ttev caautîaaitiv %vill lac kîîovi aq ilh?
\Nc'rtlicrr. Nat'igationt Comtpanyv. of Ontario. Lî<l.. aad tviil lIave
a enllitanl of n mtillini dollars. Tite proviçiaaial offaccrs arc:
T5rc<idctt. Jautes Senti. Toronto; v'icc-Jarcsýidetit. J. J. Loaag.

Coliîiw'cod:directors. IL E. Smtitht. Oweuai S'auiîal: \V. J. litcp'
î.ani. Waîlata-zlacn':: MI. Burton antd F. A. lî.Barrir.

Tie Canada A\tlantic Rniltvny lins ice froa tlie King-;'
toit and Nin-reai Forwtarding Coa. it-slise of laargcq ta rusi bc
lt. t'a Cotc'nii ami N\Iitreal witlt tlie C.AR. 'lraiisitCaiata'

la:iîs.Titi, tvill give a grain rotie direct fa-catî Chicago natlà
lliith ta NcataL. Taeî yen-thei C.A.R. ptid ilte 1Fcartvarcl

taîg 'Comany ai' moitih pa'r litaishcl for t'niîcgaortaatios : note tlicy
laeitr laargrs. scic12 or i.; iii nitiiilie-r. lesd for tiarc

Nînaîltrc.al i% to hant'e aitAilirr Unei ai coal'carryiig steatu'i
slt1ic \lt'I'a''ae. atîa.PeI'r Rv-a't antd <athers IlIvc tatr'

s tatliu cir sit'cr c'cal tielulz nif Ttt'craaess C<aianîc. o.
Scc'ia. lncated a.i Port Ilooci. Brond ('ove mir! Claimncy Cornr.

aliearl aîhraace %vital i- gntll tlie largest %ilel Coni-banifii ami
in Candfa TIir vaiu is ta have n flien o! -zir-iitrr- \liaili w-11

r.arry calin ta«Mentrcai. Bosacait atnti Prinace rdwtard Island. Tri
titi, lituainnr il iç sid tlînt te nete cnp-itv teali larcolic aL
it-,ttidable rival i <!the Doniont Ciai Cotînnat'. TIii qynd'i'
rait rc'cc'aîaî> acqatireu i lic' Invt'cr and Riehnoatid Rn'ilwa.t'



THE CANADIAN ENGINEER

Ca1ît. J.r. CaIrlttwci Itas bouitl the pssettgcr sle.titiit
Onîtario frointîtei N.W. Trattsportaiti Co., Sartnia. ()Iît

atud litns laketil ;t Sotmbra, whcere lie îvill retîlove uIl cabils
:îîid coti\Vr ri illio a litubcr carritr.

W. Ross, E. W. Brydgcs, Rat Portage: C. G. Neiisctt. Satis
dt' l;y, Ohtio : G. Il. eratn, Torotnto, Ont., attd A. R: Bart-

het. Windusor. Oni lîv.a:p!d crac::c Le îtt

l<iv-cr Natvigation Comîpany, Ltd.; capîital, $99».000; ciilc ite
of businîess. Rat P>ortage. Otît.

A. Nlazcktiizie, wlio was List yens- with; te Pioncer Sîcanui-
boniî coiliany. fins botîglit tue steaier '*Sir W. C. Vatis f iortte."
and ficci of barges, frorn Boutclier, L-.tîgst.iff & li oltties, atnd

ii rmts tu îlttdcîîeltct passc:îger atnd freiglit litie oti te
Rat l'orîaigt- Fort Fratîces route tItis scason.

The '1701 ot110 Ferry Comîpanîy, Ltd., W. (ait. inati,ger.
hta. aîîpoiîîted tilt: ioliowvitg captaiis-' Nl.tyllover," Capt. G.
Mouiltoi;. - ritîtrose," Capt. R. Williamîs; *Sitntinrock-." Capt.
T. Jettîtitîg,. 'I'itistie," Caîîî. A. M\artitn; -Kaitlleciî,'' Capsi. J.
Fertile. -lslanîd Qtieti," Capt. M. Corcoraîî;, *Lull.
C:upt. C. Tlufford.

Cattadiai Tlratîçiî Co. lins toade titese a~ottîns.
Steatîtier -Britott,- itaster, Jatîtes B3. Watts: etigincer. WV. R.
Dotuaild.ot: G- tit, master, D. Carrier; etîgitîcer, Il. J.
Gilbo: Grat. tîtaster, William Baxter; ctigiier. '1hiotia,

Kellvy: Sa.xost." tîlaster, Alex. Ilirnie; engitîcer, George E.
Avenul: **Rotittati." tud'sîer, A. J. Gretîay; crngiateer, S. A.

Wells.
Tite New \'ork Siate advisory board. a;îpoitited by Gov'-

erntor -o.ceî Botnd. state etigitîcr -aîîd sîtrvcyor, attd J. N.
Paitricige. stae lie îritlcident of public îvorks, wviIl inatiguratu
the itîvcîiglttett o! tue catial probictîtOot May 10. It is tlitir
ptîripose; to ctitttiettcc tieir work iy att inîspection of lthe caltais
of tue Datîiiimot of Catnada. Tlicy ivil] investigate the cou-
sîrîtctiotî. ittt3rovettiett and commetîrce of tiiose walcrwvays.

Moire.l Traiisporintion Ce., Kinigston, Otît.,lasîal
tieeauîetttttt-:eie Active," Ca1îî. Edîvard Beti-

îiitî: -r.i-î. Capî. Joseph ut .trray, Ezîgitteer Robt. 1le-
htr.-Ghide.. Catît. Titos Mulîrpiy, Ezîitîcer Jas. CuYniey;

Gletg.rrv.y Ca;îî. Gordon Keats. Eng'înccr Geo. Titile;-
Jessie hlall." Capîî. Clitns. Martinu, Etîginccr Gea. TuttIe;

"Jas. A. Vakr Capt. joit loyd, Engincer Geo. Boy-l:
D. C. Tliîoî"Caîî. jas. thMurray. Etigitteer Gco. lietn-

deron: lLutttcklitr."Capîi. Jolhn Irvitng. Etigitîcer R.
Talo: e'etîotî,"Cap:. J. W. Madse.Eugiuîetr johnt

Evatns.

____ jVÏriing 7jV1 ers.
Ore iîîtnî frott hue Paynte silvcr Initie for tit weck

et-ding Npnil iî ivert' 30 ltits. For the tîtotl of N.iarc)i the
total ore >1111ýilîentls wcrc I *100 tots.

Tite tltaigoid ttîitîe ai Parry Sounîd, coîîtprisitig 159
acrcs. hta, îe.. si -)Id. acodiî bltParry Sound Star, for

St to.ooo. *'hItg pîtrelasers htave also hoîugliî tic Smith, \Tirgo
andi Laie\'l.;uits

Tite ni-... wr f~li.iî promtises in decvelop ;nto n y.aluntlc
eval hîroleerl s rcîîortcd at Saitdy Cove, B.C.. ot the îîîaitîand.
facitig Qîîetîs Charotte Souris], anîd jîtst above the :îortlcrtî CN-
tretniiv ni *.tiçcauuvcrIsad

Tite ,ls.îeyof te p)rcsctice of platitîtîtui atd rroid itt the
black Sandi lii at the confltuetnce ni tic Hootn.iitqut aid
Lewis rivent i-; ecr»Y ilîîîîortaîîîi aîîdi v-1111ablc. Silice it ollens
ni) a lrcxv îttttîî:tg ittditry. Black saaid is found pret1t' tnîîe
in ail tîtesec attdi lias lîcet hlitiierto consiclcrcd of no v'alise. Tite
-and lins bent assa-yed atnd fouîî<l 10 consist of ,bout 7ý per
cenît. of iroît attd 23 pcr cetnt. of coppcr. tin. silver. gold anti
platiniTi.

Tite nmatîgatiese dCPO!.ils w-liil are Iocated about fivc ittile
front Nciv n, Lumnburg coitty. N.S., have bet workecd
10 a1 ligiitecl c.\tent lait scasôi. buit ttore work ii probai'iY
te dlone tIti5. Tht ore ocetîrs in the liincstonc formtîîion and
rc.qiires b lac $Orîedl. îaîddricd andi dresseti by liatîc. afir

wiîici it is Iliulieui to Chtester Basin, îhlce Io i Ialii;ix by
sch ioonter attd li steamuer to Neîv York. 'rte ore conitiins ahot
6u lier cent, înctaliic inalgancsc.

'lThe paylne \lisse is bc Canadiaîiized, it is snid. A Cana-
dian charter ks lîing :îskcd for, antd tlie Ainvrican * oinpany
wviii bc taken over. Tite provisional dire.efrý tf Ili,,: ruorgalz
iyed ilile are 10 bc Jantles Ross. lioti. L. J. Forge,. Edwin
Mison and C. J. McCîîaig. It is tinderstood gliai uic capital

of tilt Paynie will tot bc iîîciscd. but tilt sîtares l!' bc rc-
dticed t0 onu dollar.

Viti regard to Ontario's mîinerai production for i898 nickecl
ks stili lier niost extensivcly developed industry. Tite copptr
aîî<l nickel suinses of Ille Sudbury country gavc vinployinen to -ait
average of 6îo mn <lîing î898,' nd the ivages paid to theml

giiuic o $315.300; as -tgaillst $253.256 iu 18W7, andi $2.1,51
in 896. Ail lit ore prodîîcecl was sinclted. reduiced to malte.
attu diieu exiiorîcci to tic United Siates Io lbc rcfilied;
8.37,3.560 Pottnds of refinifd coîpcer were produecd. î'aiucd
asi $268.080, and the produce of fine nickel was
5,567.600 pouînds, î'alucd si$1420 Tiiese v'alîatiotîs are bascd
o11tilUt sciiing price of tic lie. wiil k ftguireil t0 bc onie-
titird of tlt inarket lrice of the refitied luttai. The total valise
of bhoîllilmntatls p)rodutced ini 1898 icas $782.300. anid in 1897 Wça,
t'it $559.710. 111 1896 it stood nt $47-15. Tite gold butliot
pioduccd duriîîg I898 Was 16,075 Ounces, valied at $271,906.
but titis docs not inciîe Ille product of 011e mine on t Seine
River. In 1897 the builion îîroduct %vas 11,4z2 ouinces; ini 1896.
7,154 Onces'. anîd iii 1893 it wvas but 3.038 ounces. It is ex-
pcctcd Iliat tie prescut )-car wiil shiow a inuicli licavier incrense.
bc.tlî reiatively aîîd positively thaî thei past four ycars. Tlle
irrn prodîîct durttîg 189 ivas as 1 ollows: Pig itou. 48,253 short
lts. vahtcd b3' thc scllittg price ai $530.789. Tite industry

eaitlOYed 130 "'ccl, and thîc total wagcs paid ivas $61,476.
Dttristg the prcsctît yens- tic prodîîct will bc itîcreased by the

rccent est.tiîiisliinetit of the Descronto suscitler. no reîurns froît'
wiici are iticiîtcledi ii lte abovc ftgures.

J &aitwé1ý Y /1lters.
Tite C.P.R. at ils limitai mtîîing aiîp1roved îîvo extenîstons

iti Manitoba; otte tite Sîotîewai bratîcli, tîortliward to lFoxtoti.
antd the other te Pipeslont braticli. îesîward.

''lie -pur litie irontîîhî miainî lise of tie O.:\. &: P.S. Ry.
tri Parry Sounîd is tolac blii by Mackenîzie & M.atîti. It wili

bac înoniinially a part of the Jaincs' Biay Raiiway, îvhosc chîarger
wouid cxpîire if tîo work lvas. done tItis yeair.

A* bill 'as rccetitly puit îirouîgi te Nova Scoîla legislatuire
iticorporaîittg lthe Halifax and Colchiester R-aiiway Co.. a coni-
lxattv tat Proîtoses b bîîiid a raiIvay tiirotgi the Stcewiackc-

Va.IlcY f roili lrookficid cnding ai Easîî'illc.

Tite C. P. R. is about t0 iitiantiguraie Ille Eîîîire liitnîtcd
trz.in froîi coasî to const. Titis train, it is saisi. is t0 average
45 tiles att liour itu ils itascotîtiîctîl passage. aîîd uçili niakec
no stops. sace to change cnglues aîîd tlke on waî.icr. Tite f:îsît
1rizî ivill carry mils, exp)ress anîd biggage.

Titc C.P.R. wilh nuake îthc folloiig oxetdtue 01 iii-

provenins titis year: Perîîîaiiet wvy. $.599;for adeli-
tictiai station, yard. atid tcrtmitnal faciliiis at Mîotîtreni, Van-
couver atnd atler Poit-. $788.-187: for the cotuipîction of air
brake- and niîtomaîiic coutpler cqttuinienî. $3300for brancli
listes 10 nlincç i coltltcion %vigil Crow's Nest Pass linc.
$-300.000, and roiling stock, $1.0oo.0o0, as tlle trailic of the cofil-
p.any niay require.

Mackenzie & 'Mann htave rcceivcd lte fratnchise for th
construction of a railîvay over a hindsred tiles in Iengîtli iroé:;î
Brc,ad Cove. Cape Bretont, to te Straits of Catiso. andi dît

îvork, on Ille building of lte liste w"ill cotitiieicr as M)ClII a-
wveaîher uternîlîts. Tite price %çliicli Mackenzie & \latin paid for
the franchise is stateci to bac in Ilte ticightboritood o! $t 1000o. ni
whîici $50.000 lias been paid 10 gcntlemn cCotiticctld wi:hi
foîrmer projccîs. wiîilc Titomas M.\cM.illan. îvho owns te
Gladwyn Coal Nhiniuîg prepcriy and franchîises, rcccived $50.W3a.
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A grcat deal of reconstruction lias takeil Place aloîîg the
Grazid Truîik systemi durizîg the itast ycar, limider P. Il. Mc-
Guigan, gcneral supcrintcndcnt; 255 iles of steel rails of Uie
stanîdard So lbs. were laid. The 8o-lb, rails just relcrrcd to rc-
llCed othiers front 65 Io 70 lhs.. aind -,4 mtiles o1 lleh latter were

iclaid on lincs carrying lighiter traitic. Tliere were alsa a fractioni
ocr 66 miles of new side-track. 54s of bliese being at stations.
ete.. anîd 12 for tic îîsc of maufactnring establishmeunts iii
diflerent parts o! the cututry. Nu les: thant 8s Itglht trou, steel
atndt %%ouden bridges wcrc rcplaced by new steel bridges of tie
liist modern description, ulîcîr total lcîîgtî bcing 21,.36 fCet. Or
i îÔ ct o' er fouir miles. The siinibcr o! rtinîng fect includes
tc 25 spalis, equal to 6,592 fcct of thc new Victoria, but it docs
îlot include thc Niagara bridge. wvhiclî wvas complcted iii 1897.
Tlîc record for tlle Ycar a-lso hosth.at 35 woodcn Pile bridges
and Iri'çtlcs* posessiîtg a total tliugtl Of 2.361 feet. as Weil as
ici woodlci overliead wagon bridges, the wvlole being i.ioS8 feet
long, wvere conipletely rebiiilt. miost of iliese being on the brandi
lines. The Grand Trunk laid during 189'3 io lcss than 1.759.833
cro-qs-ties. being an incrense of hlli a million over i897.

Liectric

The Royal Electric Go. is iîîstalling in t prcîinists 01 the
1-udson's B3ay Ca. ai \\Wiîiiiipeg, a conilete clectric ligliting
plant.

Tlîc Canadian General ELectric Go. lias sold D. Mani-
chiester, wvoolen mianiufacturer oi Ottawa, Ont., one ai its
latest type 15j lt.p. ittOtOrs.

The Hamnilton Brass Mnig. Co., of Haîmiltonî, is îîîstalling
in its factory a 3o hi.p. " S.K.G." induction inotor Io drive ils
slîaftiîtg. The prentises arc also bcîîîg lit îlîrouglîout l>y
elcctricity.

The Gatar-act Powecr Go., of Hanmilton, is installing in tîte
preises of the Norton Mtnfg. Co. tlirce 15 lî.p. and one 2o lip.
" S.K.G." intduction motors to operate the entire factory by
electricity.

The Royal Electric Go. is intalling in the w~orks of the
Hamilton Bridge Go. a 40 »i.P. two-pliasc induction mator 'or
f perating the cranes and înaclinery. Tlîe works arc also beiîîg
lit îlîrouglîout by electricity.

'fli Ottawa Journal reccnîly publislîed !ac-siînilics o! let-
tcls froînt tc î>rcsideîîî o! the Metropolîtait Electrie Co.,
Ottaw~a. oficring it for sale at $lo,ooo to thie Ottawa Electrie
Co. Thîe Metropolitan charter was granted on condition that
no sici' S'lie sliould take place.

Tlite solid nîasonry of tlîc dam across tlîe .Jacques Cartier
River ai St. Gatlicriîîes, Que., bans been completed, aîîd lotir
tfîfy-fotir indi waîer wlicels oi Ille niost mîodern type are to bc
tiscd to dev'clop power. It is proposed to deliver in Qucbec
for clectrical purposes g.ooo lip. Tlie work w~ili probably bc
coniplicd by about July, at a cost O! $275.000.

Barrie, Ont, lias just gone mbt the clectrie liglîting busi-
nec. and tic flrst scliediîle o! rates wliicli it lias issucd fixes
tn'.! r-te, ai a Ycry low point. Store lighits are $5 per single
liglît anîd $2 per liglit for twenty and over; residences, $4 for
one liglit. and $î.5o caci for twvcnty or over. Gîturclies are
given lighits at $1.50 each pet- year. Mfeter rates for ten ligiets
aîîd (,-r liac been fb.\cd at 10 cents lier tlîousand volts. Thîcre
arc ai prescrit thre tlioîsand ligies iîistalled, anîd applicationis
for more are coming in rapidly.

Winniipeg, M an., litas carrîed a by-laýv in favor o! municipal
ov-sncrsliip of clectrical ligliting plant, and April î8th tenders
wcrc receivecl for a 300 lip. cross compound engin.'. wviti
ptîmps. condensers aî.d fittings for ecctrie liglîting purposes, as
follows: Poison hron Works Go., Toronto, $8,55o; Goldie
McGulloch, Gaît, $9.35o; Rol>b Engineering Company. Amn-
licretburg. N.S.. $7.400. For ecctrical plant and supplies-

W'senElcctrical Company, Chicago; Ganadian Gencral Elcc-
tric Comtpany. Toronto; Royal Electric Compaîny, Miontreal;
Ut nited Electric Comipany, Toront'o.

T1le 'T. Eatoîî Co., of '1'oroixto, is iîistalliîig iii tlicir iicw
factory two Caniadiait Geiteral Elcîric Co. iotors.

'lln Chiambers Electric Co., of 'Irtiro, N.S., lias purcliased
a ici lip. inotor front tlîe Catndian Gener-il Electric Co.

'rite Moîiîreal Strcet R.ailnay Co. lias îlaccd atiother order
witli the Canadian Gecral 1Elee-tric Go. for ttvcnty - C.G. E-."
1,000 railway miotors.

The E. T. W'tright Co.. o! lîtlu,îî,î(c.cr of tun
anîd staiiîed %vare, are lî,ît ing thvir sttaiii cligine replaccd by
a 3t, li.p. "* S.Ný.C." two phase inutor, rcî.civiiig its ctîrrent front
tlîe Unes af the Cataract Power Go.

.Tlîc Dowsell MInfg. Co., Hlamilton, Ont., is liaviîig installed
in ils Works, one 3o lî.p. two-pliase niotor of tîte Royal Elcctric
Coniipaîiy's nmake. 'l'lit current for this inistallationt is to be
taken from tic Cataract l'owver Conîpany's service.

It is said tliat tc prospccts arc encouraging for the com-
pîction of tlîe Winidsor, N.S., Calcium Garbide Co.'s wvorks in
tlîc near future. The engincers have been eîigagcd and a sur-
vey will, bc made nt once. Il is proposed to hive' the lant
counpleted witliin ten montlis. Tlic power wvili bc obtained from
tic %Ve:st l3rancli o! the Avon river.

Tlîe B. Greening %Vire Go., Ilamiltoît, Ont., liad iîistalled
in its works, abouit tlirec monîlîs ago, a 4o h.p. - S.K.G." twvo-

phase inotor, by tic Royal Electric Go. It rcccives ils current
fromn the Cataract Powcr Go. Titis lias worked so satisfactorily
that it bas placcd an additional, order for otte 5o h.p., ont 30 h.
and oîîe 2o li.p. rîtotor of the saine type, to operate ils entirC
works by ele.-trici>'.

Tlîe Gurney Tilden Company, of Hlamilton, is lî«vistg
installed in ils works by the Royal Elcctric Comnpany, one 3o

lip. lîree i5 lî.p., and one 7 lî.p. " S.K.G." two-pliase miotors,
wvlicli arc to drivec tîxe macliinery and elevators iii tîteir cîxtire
wvorl"s. entirely replacing stcam. At titis rate, Hamiton wiIl
soon bc a sniok'cless cily, as UIl engines of tlic H-amilton Elec-
trie Liglît & Power Go. were closed down on ïMarcît 5tlt, and
hiave îlot been in operation since, cverytliîg being driven by
the large "* S.K.G." nliotors, witlt power front DcGewv Falls.

.Judge Carman, Cornwall, gave a verdict for $îoo, in Miller
vs towîi o! Cornwall and tlîc Cornîwall Electric Strcet Railway
Go This "'as a- action. for $200 for injuries sustainedl by Ille
l)laintiff falling off bis wagon and striking bis lîcad on a. rail.
It wvas lield tlîat the accident wvas due to the rails of tlie street
railway track being liigher tlîan thne roadway. H is Honor in
gîving tc verdict for $ioo beld botît defcndaîits hiable. The
suit was brouglît against tlîc town, wvhiclî liad the Street Raiul-
tvay Company addced as defendants. The case is said to bc tîxe
first o! tic kind in Ontario and the tlîird in Canada.

Tlîe Inîternationîal Tractioni Company took over tlîe Cana-
diait propcrty at Niagara Falls, Ont., April i9îli. A meceting
wvas beld it Toronto and off'icers and directors for tlîe Niagara
Falls Park & River Railway wcre elected as follows: %V. C.
Ely', president; Daniel S. Laimont, vice-presidcnt; Richard
Rankine, sccrctary and !reasurer. aîîd B. Van Horne, gencral
mnîîager. Thic property acquircdl is thec trolley Uine fron, Ghip-
ptwa, Ouît., to Quccnston, a distance of twvelve and a liaI! miles.
Ti'js comPîctes tlîe acquisition o! tic propertics embraced in
the titie of tlie Iînternational Traction Company. Tlîey com-
prise six clectric railway Unes. including the Buffalo city and
suburban systiin, and two bridges spanning tlîc Niagara river.

Tlîc water comînissioners o! Fort Wiîlliami have bought
ficim the Royal Electric Co.. an additional, "S.K.G." t,,vo-ph-ast
gencrator, liaviîig a capacity o! 2-oo k.w. Tlîeir ligliting lias
increased so rapidly that the 75 k.w. pîlant. wliicli tvas put in a
3year ago, 'vas not sufflciently large to supply the dcmand. Tlîcy
are also revamping a portion of the city and cxtending tlîeir
liglîts. About S00 lights capacity of " S.K.G." transformers are
bi ing put ini The changes will bc made, and the additional
plant in operation about tic îniddlc of Juine, after wbichi it is
proposed to supply the C.P.R. station, the clevators, freiglit
shîeds, round lises and tlîe Kaministiquia Hotel. The grotvth
o! the liglîîing bias beca plienomcnal. and lias been takcn care
of by T. E. Oakley. sccrictary o! the commissioners. Tht
w~a1crworks and electric liglît plant arc in charge of %'. 1H1
Smîith, fornicrly o! Goderich, Ont.

5ashes.
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l'hIe joint M1clhrson Co., Ltd., mnifacturers of boots
and sliocs, Ilailiton, Out., lias îîlaced its order for a 4o li.j>.
"S.K.C.' two-IliasL! induction motor, -%vlicli is to bc uscd Io

eperate tilt cltire plant, replacing lts prescuit steaiti ccluîpnicnt.
'l'ie cuîupany is also having ils factory lit tîtrongliotit by
elvctricity.

TI'le Catuadiu Pacifie Raîlway Co. lias fouuîd it siecessary
tu îî ..tstb the power plant :ît the Trait biuîcîter works, Trait.

M.C. ug tu the large cuntracts it lias untdertakcn, and lias
l'ldý.tU' din urder wîîlîtli e Caniadiani Genteral Llectric Co. tor an-
otlier 751t.1p. induction niotor aîîd a 7511î.P. tlhrçe-ltlase syn-
clirOnouzý notor.

The B3. Greening WVirc Co., o! I-amilton, lias placcd ait
order for another 3o hip. -S.K.C." îwo-phase motor, whiclî is
in bc installed about th icîîddle of Nlay, and wvill conicte the
ccen-iersiont of thecir înanuîfactory <romn a steam driven to ct-
tically drivei plant, and adds atiotlîcr sînokelcss clîimney t0
latuilton factories.

l)uring the past tlîirty days tîte Canadian Gencral Electric
Cc.mpany lias received many orders for its standard tlircc-ptîase
indulactioni motors; amiong whicli are: Thrc i5o li.p. to the
B'ritisli Anierica Corporation, Rossland, B.C.; one 5o li.p. to
tlie l'rail Sicîeter, Rossland. B.C.; one 2oo lip., one I 10 .1).
aîîd o11e 2o li.p. tolte M4ontreal Cotton Co., Valleyfield, Que.;
one 100 li.p., four 5 lî.p., two 3 11î..naîd two 2 lî.p. to the Lachinie
FRapids Co., o! Montreat; one 50 li.p. to tîte West Kootcnay
Power & 1glit Co., and one 5 lî.p. to the Miller Bros. & joncs.
MNoîîarcal.

Thli WeTst Kootenay Power & Liglît Co., Rossland, B.C., lias
niet wiîlî saîcl saîccess in its power transmîission aîuîdcrt:aking thtat
itlias founid it tiecessary to increase ils plant to double the pres-
cuit capacity. -\bout a year ago titis counpany conimenced sup-
plyitig curreuit to its custotiners at Rossland and Trait. a dis.
laulcc of nearly 4o miles froni the power liouse, wvliclî is Iocated
ait Bonuîingloi Falls on tîte Kootenay River, and to-day lias
muore orders for piower thIn it can suîpply. The present geri-
erating plant consists of two 1.000 h.p., three-phase revolving
field dynamos of the Canaduan Geuteral Electric Co.'s unake,
and the conîpaîîy lias jtîst placcd an order for a 2.000 li.p. geit-
vralor o! the saine type witli tic company. Tlîe Canadian Gen-
eral Elcîtric Co. is also supplyîng a complete equipmnent o!
in,.îrle panel switcliboards, and 3,000 k.w. capacuty un liigli
le-ttntia-l stcp-up and stcp-dowvn traîîs!ormers. Wlicn tlîis aci-
,Iitiori~a installation is compir,.ed the WTest Kootenay Co. wvill
hiave ouie o! the largest power plants in Canada, and the dis-
lanuce of transmîissionî us the grcatest in operation in Canada.

C. I. Topp, city engîncer, Chiathamn, Ont., hins acccptcd tlîc
p-c..ýtion o! cily engincer, Victoria, 13.C.

Tlie Canadian represenlative of Iiollaiid's Mufg. Co., vises.
.icliiiîisîs' and pluiînbcrs' tools, Erie, Pa., A. Yoiinglans.

,:atllecd at the Toronto oflice o! Tlie Canadian Engineer rccclîtlY.

N. J. Ker, C.E., assistant city engineer, Otîawa, Ont., lias
1 ad a considerable addition made to lus salary in Ottawa ho
'uliîce huim to decline the position of city crngineer of Victoria,

B.C.

WV. A. Duibe, formerly cuîîploycd as train despateluer by tlîc
CGrand Truîîk Railway iii its 'Montreat office, lias been appoluitcd
satilirinîcndcnt o! tîte Isîtercolonial Railway for tlîc Ste. Flavie
and N;onîrc;al districts. The ncv; superintcndciit lias beeui in
the Granîd Trunk service for twvcnty-fivc ycars, risiîîg from tlie
pc silion o! telegraplicr to flint o! trainu dcsîiatclicr. and at as
carly an age as i8 ycars having charge o! tîte rutining o! trains
bcîwccn Montrent and Island Pend, being malle chic! train
dtspatclicr ahtitie age o! 23. wlticl; position lic lield for fiftccn
yrars.

Jîîo. Inglis, senior tiiember of the firm, of J. Inglis & Sons,
engine and boiler-makcrs, died suddciilý, last mouîtît at lus homle
in Toronto. He wvas a Scotchman, and ýmc from tlint country

k47 years ago. Ile %vas a nîillwriglit by trade, and worked for
ai time at Clîippawa. Front tlîre lie movcd to Siiîncoe, and
shortly aitcrwards to l)undas. le only reniained a short Lin-te
in the latter place, going fromn there to Guelphi, wîerc hie wcnt
into the maluaîfacturing business on a comparatively small scale
wvitli Mair aîîd Evatt, the firm name being Mair, Evatt and
luglis. Aftcr a timte it bccame Evatt and Inglis, and finally
Inglis and Huinter. Tlic business dcveloped into prctty nitncli
the saine Uine as tlîat nt present carried on in Toronto, thoui
flot o! the samie proportions. About 18 years ago, wvhcii matn-
facturers of ail lcinds bcgan to gravitate towards Toronto, thc
firm madc thecir Iîeadquarters iu titis city. Some ciglit yen s
ago Mr. HuItnter 'vent ont o! tic business, and Mr. Inglis' sons
wvere admitted to partnership.

The fireproof curtaitt of the Paris Opera House is made
of aluminum plates, caci about 13 ect long, 39»6 inchecs wvide
and 3-32 inch thick. The cxposed area of the curtain is 3,229
square ecet, and the curtain weiglis 1.8 tons.

The latest use of clectricity is uic seasoning of wood. A
current drives ont ail the sapt fromn a piece of timber in about
six hours. The second process is tic *injection o! a septic solu-
tion into the pores by an electro-capillary method, nnd the
tituber is scasoned. Snicl invecntions lessen the necessity for
anticipating future needs.

In the factory of thc Grant Bai Company, Cleveland, large
quantities of oiu and cniery arc used for grinding, and the nit
flnally becomes so thickcned with particles of eincry and steel
as to make it of the consistency of mud. In the city wherc titis
niaterial accumulatcd no other way of disposing of it could bc
found except to pay for its removal outside of thc'city limits,
for it wvas of such a character as to make it practically imnpos-
sible to dispose A1 it in aruy other way. U'inally the managers
]lit upon the plan of running it througli a centrifugai cream
separator, xvhich completely separates the particles of emery
and stcdl and runs the oi1 out at a separate spout, so tîtat it can
be uised over again, while the mixed cmcry and steel can bc
disposed of muicli more readily than wvhen. as formerly, mixed
%vith oil.-Aunerican Machinist.

A Parliamcntary rcturn has recently becn issued gîiving
particulars of the water, gas. tramw~ay, electric ligliting and
other reproductive undcrtakings carricd on by municipal
boroughis in England. Tlîe total capital invested in such un-
dcrtakings anîounted at the end of Miarcli, 1898, to £88152,6oo,
Of whicli £83,379-300 liad been borrowcd. Of this borroweil
nioiiey, howevcr, about £1,25,000 liad been paid off at the
date of tîte return, lcaving £7183,200 outstanding. against
wvhicli there liad been accumulated sinking and boan funds to
the amouint Of £3,2o3,6oo. The Economist sumnmarizes this
document. It appears that the average annual income <rom ail
the undertakings in the five years ending Marcil 31, 1898, wvas
£e8,ffl,40o or 10.09 per cent., the average annual net profit for
tîte same period £3.613,700 or 4.04 per cent., and the average
animal amouint paid in respect o! principal and intercst on
capital borrowcd £3.x71.30. XVatcr and gas wvorks are the
two chief undertakings in whicli tîte municipal borouglis bave
cmbarked, the capital iuvested by thicmi in the former amounting
to £48,434,9o00. and iii thc latter to £2o,I75,8oo. Tramwvays
figure in the invcstments to the amiount O! £3.213.700, cctric
lighiting undertakings for S-3,416.700, markets for £4.770300,
auid Piers, quays, etc. for £4.797.500.

The London (Eng.) Timnes rccently publishes the report oi
tîte Departmiital Comr.îittce appointed to enquire into the manu-
facture and use of water gas and othecr gases containing a large
prrportion o! carbonic oxide which bas just been issucd as a
Blue Book. It shows thant wc cari both lcarn <rom and teach
the British gas consumecr. The committc wvas appointecd by
the Home Secrctt.iry on Fcbruary 9. xS9S, and it consistcd of
Lord Belper (chairman), H-. H. S. Cunynghamc, assistant
Under Sccretary for the Home Departmcnt; J. S. Haldanc,
M.D., F.R.S.; H. F. Parsons, M.D., assistant mcdical officer
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o! tilte Local Govertiutetît Board, atii \Viilinîn Raînsay, Pli.D.,
1U.IZ.S.. professor of cliciînistry. University Coilege. Lonidon.
wiîlm JolinmP'dr o! flic I ioine Ciice, -as secretary. 'l'lie coin-
miice wvas to emîqîire imîto anîd tciîort (i) on tlie extegil to
wiil watcr gîs and otlier gages colîtainiiig Il large proportion
of carboiîic oxide are ianti!actured andi useci for licaiing, liglîî -
i ug. and otiîer pti rposes; (.2) tiie danger ît tendmîîg sucli maiiti*
facture ai tise; (.3) tlie 11iC-1ans by Wîicli Sncll danigers 111:y bc
relutio ed or dinîiiiid. ciîlier by Ille discontinuance o! the ulse
o! sticli gas oir gasesc or otlîerwvmse. andi %vial regulationîs for
tlîe îîre% ention of danlger slmould lic cstablislied. 'lic surit-
îiarv anid tlie recoitiiendations of the coina;~tte are as fol-
loWs . 'l'O suiîî 11p. WCe ha% e coute Io thc conclusion Ihiat. If the
accidents attributable 10 water gas are îlot yet very iliierous
in G rcat 13 ntain iltUi rc,îson is thlat the pîroportio lot mi chicdi tItis
g.gý lia',beiLs st li .îs bd a nut liitlîctot. exxt Ini a icwiisaids
betn iîigl. A large incease ii the use (if the gas is, liowvever.
10 be ce\î,cctcdi iii selerai loc.tities. anid ti bule places thec
use of pure carbuirctted c%,£ter gaIs Sb Coiiteuipi)atetl. mut the ab-
silIce of legislati v restriction. \Ve thierefore tlik tlie presemît
lime opportune for dcabing witli the malter beforc flic iîuaiii-
facture o! waîer gas is cstablisicd on a large scale, and we h.g
10 subînit tlie following rccoimnieaîda-tionis, 10 wlîicli, if approveti.
effect slîouid, fi ouîr opinîion, bc givet by a public bill: S. Tlîat
it. shothld bc illegal for a:îy person to mîakc and disîribute for
hîeating aîîd ligliting purposes aaiy poisonus gis whlicli does
îlot îbosscss a1 (istiiICt aîid pîliageiit sUICIeI. 2. Vinat aht îersomis
aîiyllitg for stattîtory powcrs 10 mîakeV anud distribîtte gas siotild
be icquired to site iii tlîcir applicitioii tue kiîîd o! gas wlîieî
tlicy propose 10 scil, viz.. wlieîlîer ordiaîary coai gas, car-
>uretted icater gas. plain watcr gas. or cilliez- variety of ga.is

scparately or iîiCd( 3 'flint before aîîy kitît o! watcr gas ib
distrihîiîcd in any place dute puublic notice o! tlîe proposai
slhoiild lie rcquired 10 bc givccu; aîîd tlîat. so long as tlivre is
aIsly uvater gas ii a gas siipîly. that fact siioîld be statud ou
every deîuaid note. 4. That wiiert water gas is disîributt!.
records slîould bic kept by the prodtecer, sliowing tlie respedctiîe
afiîouits of tile gases isstîed day by day, distiiiguisiiing flie ga-s
si,pîîîlicd to eacli area (if mîort tItan oîîe and separately serîcd>.
andt the day aîîid nighît suipply;, tuat tiiese records shotuld at ait
tlimes bce openi 10 inspection by aîîy gas consumier or ratepayer
of tlme district, amîd should bc puiîlisied qîiarterly iii a local
jitwspape)cr, aîîd tlîat a new coluînin slîotld bie addccl to tue
alillual reltîruls miade I0 tlle Board o! Trade giviiîg the total
anlic-iit o! water gas issticd, as coîîpared wvitli coal gas.
5 Thai power siiothld li conicrreci upon a central deparaauctmî
to îîaaku regila-tins. eiifnrceable bj, ade(ltiatte penialues, Ilinstliig
the proporioni o! carboîîic oxide ii Ille puîblic gas supply ah
niglmt to 12 uer cent , or sticla greater aiîiolî:it as lime depanrt-
mîenit Mîay coîmsider deçirable. Tliese rcgulatiomis miglit bc ap-
plicable eitlier genlerally over tilt United Kiiigdoin or 10 atmy
particular locahity. anîd siîiglît contain suicli conîditionus. if any,
as appearet linceýss.try. (6. Tlîat powers slîould also bc givecl
for the regtîlation o! tilt- distributtion and use o! gas by incans
o! by-laws. mîadc sîibject t0 tIme approval o! a1 cenîtral depart-
ment antI adiiîiîîisîereîl îiiter local control. The mîathers 10 lie
so dealt witlî uîliglît inctide tlie folloîving; Tlîc lours dîîrîng
wlsicli. or tlie arrangemîenits by whicli. tilt linîit ilzuposedti tpon
carboie oxide shîiuld lic eîî!orccd, tlie lise iii ciergelicies o!
more tlîaîîftie auîtlorizetl proportion of carboiîic oxide, the
chîararmcr o! tîle gas burners. fittirigs anîd apparatuis 10 be tîsed.
lîaving regard to thle circtittîstantzces o! tîleir cnip)loymiîclnî, the
trstilng o! tic gas, anîd oillier- similar quecstions. 7. That the
proviSioîmS o! SeCtiOaiq 28 10 34 of tlie Gasworks Clauses Act.
1871, slioîlcl be matie appliicabile 10 the testing c'! gals for car-
hlîoxie Oxide. and tliat in aill cases wlaerc a liiiit lias bcn placcîl
î11)0î1 the carbl)oic oxîde iiiflic gas supply o! a1 locality thec
shotuld bc sonie person, elliowvercd aiîd reqîiircd to test for
carhomîic oxide aîîd publislî tlîc restits pcriodicalhy.

Tlîe imcorporators of [lime Union M!atch Comipany, Organ-
iieu ah Tret'îon. N J , Witiî an -tlltllorizcd capital o! $1o.Wo.ooo.

i-er,ýkmmc ilesiry Bronson and Levi Crannell o! tlic Bron-
soli & Wcstoti Lumber Comnpany, Ottawa, Ont.; Williamu M.
Ivins o! New York, Camîillus G. Kidder o! Orange, N.J.; WV.
E. Cool, o! tile Adirondanck Miatchi Company, Ogdcnsburg, anà
G. H. WVilliams of New York.

LITERARY NOTES.

%Villiami '. Lausceficldl. H-amîilton,. lias publislied " A Ccn-
tury, of tciiieveiietit." by James 1I1. Coyîîe, B.A. Mr. Coyne is
presidetît of tlie Ontario Hlistorient Society. Whlitec necessarily
condcnessed, the reader is given a iiiost intcrcstiîîg accouint of
tilt aclîievelneîiîs of tliis century.

Williamîs' Oflicii British Columabia Directory. I&»9. is a
p;îrtictîlarly tiniely anîd vahuable addition to flic business nîan's
libraiy, as it includes; not ouly flic Omcnica, Cassini- and Atlist
aiiiig district% fi British Columubia. but aiso tlic Yukon, district
o! the~ Norîhwvest Territory. whicil is nlon Ille centre o! so much
iîîttrest anui commercial activity.

The publisliers o! Thc Aincrican Artisan. Chicago. have
i5cie<i a very valtiablc Nf.nua-l o! Rcccipts, compilcd by Sydney
P Jobtîston, Iargcly froin materini that bas appearedl i thc
ccliîîiiiil o! Thie Artisan, and flice neW volume inakes a book, of
<wver 241 pages, and contains oîer i.6oS reccipts and processes
relatinig to me.tal working anti allicd subjects. Front a liasty
glLî ce atI tlle Voluîiie, WC should say that Iils is the Most com-
picte budget o! reccipts andi fornittlae ever puit togethcr iii onie
book.

PIRES OF 1lHE MONTH.

:\pril 7th. The Cariboo I.uinbcr Coînpany's sawnimlll at 11
Mile House, B.C., was partially destroyed by firc.-Arll 7tll.
The Langmuir iN[nfg. Co.'s trunkil factory, Toronto; loss,
$60.000; partially instiret.-April 7111. lie Donminion NIctal
ýVorks, Montreal, owlied by C. Garth & Go.. %Vas totally
dcrtîoycct by fire; loss a.bout $6o.ooo.-April i4th. Reid Bros.,
Tcronto, tnakers of billiard tables; loss about $.tooo.-Aprl
iSîli. C.P.R. round-iiouse, Fort William, Ont., seven loco-
nictives (test royed.-April 201h. McComb & Stanley's oatineal
Miii, Litcau, Ont.; loss -%bout Sr,ooo.-April 3oth. Bcaudry
buildings, Montrcal, containing Vinette & Co.'s slîoc factory,
New York, stcami latindry, Kieffer Bros., shoe maclîincry, Ben-
ard & 'Magor, carniage inkers; thc Universal Patent Devclop-
ment Co., and Lynîburiier & Mlattiews, brass nieiilders; los
about $1oo,ooo.

NEW SYSTEAI 0F FIREPROOFING.

Ecr silice the first ire took place in a building fitted witlî
Lnx.fer Pnisîns, it lias bi:cn recognizcd that, glazed as it is ii
let inclh squares by clcctrolytically-applied copper. tlîe pristus
panels !orîn an1 efficient. fire sereeni. Experilîneîîtally it is said
to have îîroved îlîat tItis was due 0 the strait size of Ille
liglits, andtilti cxtraordinary strenigtl o! tlîe intallic glazing.
%%ih the additionai fact îlîat conîmnous and in.ercoiintinicatedl
support wvai afforded t0 the glass panel. throughout its aren,
by the clectricaily-houglieiicd copper. In sior t, snîiali squares
o! plate glass, glazed by thme ncw copper proccss. werc fouid
to bc simiilarly cificacious. Plate glass panels so made wcrc
fittcd iii an iron box 6 [cet higli. antd 4 icet square. Open iron
bars admittcd air freiy at tlie bottomi, ani al vent at flic toi)
pbcrnited fic* reqtiisite drauglit. The box -.as then fired wvîtl
pille sticks> soakcd fi kerosene. and an intense tient ivas
iaintaineti; colti waîcr nicantinie being applied extcrnally.
Aithougli siîivcrcd in evcry direction flc glass pancîls îvthstood
aIl] persuiasion to escape from tlie ncîîvork o! copper 1 bars
binding thein togetier. The rcsult o! this and othcr sinilar
teEts is that the Chiceago andi Newv York underwriters have
Iliihly coînmended the new Lîîxfcr flre-proorisig, and the
Rookecry. and several other o! flic largest btîiliings in tliose
cihies have adoptcd the systeni. Tîvo grcat advilitages are that
Windows (tîrnislid with Luxier fîre-proofinig admit liglit at ait
fines, whiile ec'ery chance o! dis.-ster from n egîcet 10 close fie
ordiniry fire-proof siîutter is prç' cluded.
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