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THE GOVERNOR-GENERAL.

A FITTI NG frontispiece to this noumiber is the plor-
trait which we presemnt of out newlv arruicd

(overtor-General, Lord Stanley, wiho wili visit I oroito
a fev days hence for thte purp;ose of formally opemt
the industrial E.xhibition. 'hîis will be lits Exceclec)i s
tirst visit to the tnueen Lity of the West. and the occa-
sion tuill le one calculated ta give lu1t'. n favorable
impiession of our industial as wvell as our agricultural
capabilities. Canad. lias been smgularly fortunate of
late years in having as represenoaives tf lier Majesty,
men whio took a dheep intelest in the welfare tuf the
Dominion atu! who assisted not a little in its puino-
tion. W\e have ever> confidence that .ord Stanley
will prove the equal of his nirthy predccessors. \\c

bespeak for himli an enthiuîsiasti,. wClcomlte and a plea.-
sant and profitable \isit te the preuer province uf
the Doninion.

(For dteSeeAtiu 1.aI

STEAK POWER AS IT IS AND WAS.
iv 0:o. C. Rolnt.

T HE power of steamî was sligitlv knonnî many
hundreds o years ago, and several steam con-

trivances are described by liera, of Alexandria twho
flourishied iore than îoo years betore Christ.

for 1700 years no progress seems to baoe becti made
in the way of bringing stean power into practical use.
The carbtest steam appliances which provc cl any real
value were used for discharging water f'oii mines.
These were gradually improved, until the tuttping
engine was produced. In 1769 James W'ait patented
imtprovements cnbodying principfles which are still
recognized as essential in successful steami engines.
Since Watts' time mîîany have been the imtprovemcnts
made, and the questions nov raised by sotte are : lias
the steam engine reaclied its final stage ofdevelotpient ?
Can it be still further iiproved, or wuill it soon lave te
give place to sotte simupler and bettai contrivance for
toie production and titilization of power ?

1t will help to find the answers to these questions te
look at what has been done aiready.

Thte first railway for public travel and using stean
locomotives was opened in England in 1829, not yet 6o
years ago.

The first successftl locomotive was the fa.ious
"Rocket.' It weighcd four and a lialf tons. 'l'e
pressure of stean usecd was 50 Ibs. per square inch,and it
could draw a load of 4o tons ai a speed of a little over
13 iies per h'our.

The first American railway vas opened in 83:2. The
loconotive was imported fron England, and was a simali
affair simitar in design te the Roc&et. It is interesting
to note that nearly 30 duty had te be paid to the cus-
tom house on it.

At the nresent day Iocoinitives atie in daity use whticht
weighi about ; tonS, and soie as hiîgh as 70 ton,, and
the spteed attainted by thle fastest trais is thrce ii four

times as great as it vas 50 years ago.

Tihe ,ork tfne by locomottves on the Great Northenmi
railway, of England, mmi hauling freiglht n al giîe atn itea
of the great advance tmade since the day tif the Rocket.
These engines haul a grots load of 74- tons in an
ascending incline of i in' 178, with a consumpii>tttion of 5o
lbs. of coal per mile nun.

An express passenger train on the Ioidon anu North-
wtestern hauls 293 tons at a sIeed of 45 tuiles per itouron
a level road vith a ctntsuiiIptioni of 2614 lbs. of coal Per
mile run. On the Grcat Northernt railw'ay trains
are uit 105 uies without a stop). This
distatice is gone over in aite luauur and ;8 muinutes.

In marine engtnes greater aidvtut.- lias been
made thiai mi any other departmiient of stean
engineering. 'l'here are obvious reasois for tis, as ,uc-

cessfulh voyages can onh> bc made by inachmrery tnot

likehv te break down, and the iess fuel ised the more

paying freigit can be <.arried, and the better the shimp

wiIl pay.
Attenipts at stean-navigation wuete miade as carly as

17st, but the first successfttl steamii vessel is said to have
ben thie " Charlotte Duidas " which% was used ta io2 -s

a tug on the Forti and Clyde canal in Scothand. Tlis
tug hîad an engine built by Symtington, and '.

wheeler. In 1807 FultAn had a steaier ruinîing oi toit

Hudson, and m8n 82 Bell bîuilt the " Conet," whtch was
th first Clyde steanier, and was driven b> two pairs of
paddle wheels. The competition for lte traffc across
tht Atlantic lias probably lune more for the advance.
ment of marine enineering than any othier service. Tle
first regular service was establbshedl in 1838 bctween
Bristol and New York by the steamer " Great Western ''

About 184o the Cunard line of steamers was establish.
cd, and to this day this Company's vessels continue to

occupy a first place for speed, safety and comifort in
iaking the Atlantic voyage.

1in I857 the Aincricani Col.... hne nas established
and bonts about .60 lect long, and auussimg the Atlantic
in elevcn day s wee desLîcrbd by an Aiciecan divine
.as "magiticenitfloatinig pal.oces, maiuvelof Amerit.an skill

-ud engineying, anid as lifting the nited States mut the
ter> front r.nk ationg the nations of therth."

In ,ur own d). the g.eat steamers in the Atlantic
trade arc toi ..umie1otus to imiciion, but somne particulars
of a few of thei niU show low muici the imnproveiment
of the steami eniginie has haîd to do witih the success of
the trade.

lr. I ardner, vlo somie lift)y Cars ago nas a great
scientilic authorit), delared and lttcmpiiîtel to piove,
that steain navigation could niever lie surcessiully cm-
pluo ed in crossiig the Atlantic. as the %essels çouhl not
carry coal enotgli to keep the inîacliinery in motion for
the length of time rctluired.

At present some of the slow steamers take lin coal
enough for a double voyage and carry three to four
thousand tons of freiglt beside passengers.

Of well known Atlantic steamners the " Alaska " lias
engines of 10,503 h. p. The " Uibhria " and " Etrusia "
have engines of 1.1,300 h, p., and the .test addition,
the " City ot New York," has engim-s of 20 ,o0 h. p.
The grcat speed at wiihi these vessels tun is onty ob.
tained by eno'riinous poiwer in the enigines, and had there
not bet.ngreat improvceeis in tlieecounmical workingof
the eng-in1es the consumîîptian of co:t vould have been 50
grcat that the vessels would have f.iih d to complete the
voyage.

Tie chief points un whichl inprovenients have
been niade are in nakiig use of the expans•on power of
steai, and in using a highier velocity of piston.

li the carly days of steanboats, the pressure of steant
in the boilers was only about 5 pounds per sq. inch.
Thirty years ago it lad iicrea:ed to :5 pounds, and in
some c-Iws to 4o pounds.

In iS;. the average pressure used in nineteen ocean
steamers vas front 45 pounds te 6o pounds. 'rte coai
used was a little over :i pnunds per horse per hour, and
the piston speed averaged 375feet per minute. In iSSi
statistics front thirty oceant steamers showed a boiler
pressure of nearly So piounds, a piston specd Of 467 feet
per minute, and a coail consuiption of 1 83-100 pounds
of coal per horse power per hour. At the present date,
with triple expansion engines, the working stean
pressure is r5o pounds, the piston specd from 750to
rooo fect per minute, and the consumuption of fuel is in
sote caues below i ' prounds per horse power per hour.
In a steamer using 1,4oo horse power and crossing the
Atlantic in about 6': days,the improveients made with.
in the last two or three years nankes a saving of about
.;oo tons of coal per voyage. The use of forced draught
at the boilers, the higher piston speed and the lareer use
of steel, have made a ver y grcat change in the gross
weight of the engines as compared with the power ob.
tained fron thei. A few ycars ago, before triple ex-
pansion engines were used, the best enc:nes, including
the bumrs and the vatier in them, weighed 480 pounds
per lorae power. For a i 4,ooo horse power engine, that
wot.uld li 3.360 tois as the weight of tie steamn machin.
çry, in soie recent cases dit gress weiglit has been
reduccl to beliw 200 pouids per horse poter, which for
a 14,ooo horbe ptower engmie would bc i.4oo tons, or a
saviing <of i 96o tons. It is true that the majoint> tif the
engines are still nade of the heavy design, ct itiese
figures are given to show one direction in wiich iiîprove.
ments are movmg. in sîontief ti sm.dler war boats the
wcighît of inlachincry has already been reduzcd to 136
poinds perhorse pîower, .ntl in torpedo bonts to much less.

Tsoere is as yct tin appearance of any
practical substitute for the steani engine. Years ago
înany thIouglit 'latI te electric enigine wvas in the near
future, but inarvellous as have beci the strictes inade in
the use ofelectricity, so far fron its displacing the steam
cngine, the denand for clectric nachinery hae )ro-
diuced a special class of sieam :engints to rt . the
dynamos. Foir small powers in cities, the gas engine, by
whici power is obtained by the expansion of gas, has
ICen : successful competitor with the stcani engine.
The: probabilities are that the steamî engine ivill yet lie
greatly iiprovied, and for ycars it conte wiit hold its

place as the chief motive power in hie service of man.
Aiong the poussibilities of the future, one loos out in

the distance-an aluinium ship, briglt as silver, anm
aluminium etigile driven by the explosion of gas maoe
frotn the waters (i tht brIny occan. it floats in an
ocean of fuel, ani so may drive on as long as provisions
last, and the iachinery dots nlot break down. No
hursting boiler, nu duaty coal bunkers, ne smoking
chmneys, ne grimny stokers working in a thery pande.
mîîonium. Nlay we be here to see it 1

SAWDUST IN BALES.W E learni front thîe NoI//wjestern I.umberman thai
during thie past winter an hydraulic baling pres

for conpressmig sawdust and luinber mti refuse gener.
all wtas perfected in the state of Maine on the banks of
the Penobscot. The patents are now the property of the
Maitie Compress Company, at Biangor, Maine, with C.
E. Mitchell, the inventor of the press as general mrna.
ger. Arrangements have been perfected with a
Massachusetts conceri for the manufacture of the
tmachines.

A desctiption of the machine and its workings is in
brie:f as follows : Erected at uit mills is a tramway along
whicli runs on wheels a box.hke rc,:eptacle or cutb, in
wiich the muteriai is pressed. The press weighs two
and a half tons, and a ior space :2ox3o feet is required.
When the vork of pressing begins, the sawdust or uther
iniaterial is dropped into the curb, and by means of power,
either fron a water wleel or engine, a pressure of 125
ions or more is secured.

it is evident that nu covering for a bale, uniess it lie
of mietal, cati witlistand such pressure, and just here
cones in onte of the notable points of the imachine. By
a peculiar arrangenent, a metallic case is so placed in.
side the curb, andl inside the buriap which finally forms
the covering t lite bale, as to enable the removal of the
matter pressetd after it lias been conhned by wire or rope.
The curb is so devised as to open ai all four :orriers, ai.
lowing the bale to drap te the floor or ground, leaving
the curious lining inside. Then b; one motion of the
levers the curb is again closed, new binding material is
inserted and the whole apparatus is ready for a fresh
supply.

Two curbs can be used advantageously ta onte pres.
and two men can operate a curb. Sawdust is baled ai
the rate of four bales to the cord. When these ha'sare
dropped they are very compact, weighing about 325
pounds, the weigit varying according to the amount of
moisture mn the wood. The dimensions of the bales are
about 24x28x36 inches, and four of them will hold a cord
or :28 feet of sawdust. Witi one press and two curbi
from 30 to 40 cOrds can be pressed daily. Moist saw-
dust becomes dry in a short time after bailing, and yet
the bale remains firm. Still, upon being opened, the
sawdust falts apart like mcal.

The bale itself is said to bc a superior package for
shipnent, and will be readily taken by the transporta,
tion companies at the lowest rate of freight, an average
car holding from ao ta 28 cords.

The machine is intended for the compressing of saw-
dust, shingle hair, refuse wood and bark, and in fact,
everything in the shape of waste coming from saw milis,
box factories, furniture manufactories and ait kinds of
wood-working establishments. Refuse from milis, such
as bark and sticks, can be baled in the sanie manner as
sawdust, save that no covering is used, it only being nec-
essary to put sîate on the top and bottom of the baie.
ienilock bark can now be ground where peeled, pressed

inte bales, covered with sired cloth te prevent loss ot
virtue, and then distributed te tanneries through the
country at greatly redu:ed cost. The field of usefulness
open to the hydraube baleng press seems practically
lirnit!ess. lin the hine of sawdut alone new uses are
steadily being discovered, and it is in ever increasing
demand. P1re3ses have becn steadily in operation dur-
ing the past two or thiee motuis in the state of Maine,
ai the iills of Weston & Brainard, Showhegan, and the
N.ttional Wood Conpany, Wiscasset.

t correspondent of thie London F/crical AevÀr gives the foi-
ltitig accouni of expetinients in converting light into sound : "in
tihe path of a honizontal hani tof lighit t have a revolving opaque
d11c iitlh perforntions ai equal distances apuart near ils periphcry.
l'is culc cani be: miade to revolve at any desired nuiiber of revo-

lutions wr ecoii, t. e.. nithin the limit or sound vibrations per
umgigte. Ikhdi thte perforniion is this disc. anid in a direct Mine

wiiii the ray of itht, 1 iave a nic!opthone enclosci tn a glass
vssel. ini whigicig ilere is a vacuu Thae iîcrophone is of the foi-
low:ng onstruction : restiig O:1 Ni carbon contact is a very tWn
pec,.e of simtc, wh!cl langs aitobt vertically, and is suspended by
an Vtremg>ely thn piîce nf ietallic foit. Tie front of this phece or
mica is c.:t-rgd'itt a very thmn picc of silver foil. which receives
iote imptîuie of the ltgigt r.y when st stnkes uspon il. and reflecting

itm iik, ato itself recois iackwards, and every igne iî dots se
bre..ks contact itti a carbion block it rests again.t. Th other
lumrt of tle îappîîaratus is a sensitive tekphone in the air. A battery
IN indledltîit n tle carcuit between the Microphone and telephone.
't tie electrgcit crci.n is fron ite bAttey. through the milcrophone,
Ithroiaih tIe telephone and to battery again. - The theoy of
working is rs follows: If 1 retolve thle dise so that the beam of
lighit was cut off fron the microphone relector n(tu the vacuàum).
s-ty s6 timets a second. i should produce :6 vibrations pet second
in tle telephtonie inclutied in the circuit lin air) and should thea

pro.duc tihe deepest litit o soudti, And as I increased tbe speed
of the rvolvng dise. and cut off the ray of light ore rapidly. so
would the musical note ni the telephone cet higher."

I


