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THE QUEEN.

God save the Queen! The hymn and prayer
resounds thronghout the world. It is echoed from a
greater number of lips and hearts than any invocation
or national cry since mankind began to band themselves
into nations. Her name is beloved and Tevered, not
only by her subjects, now numbering 350,000,000 people,
but by millions in other nations, who, rightly reading
the history of the time, know our Queen to be a lover
of peace, and to be animated by the spirit of goodwill
to all peoples. Millions of citizens of the United States,
though owning the rule of an elected sovereign, will
join the prayer for long life to the Queen, and are to-day
almost as much interested as'we ourselves in this jubi-
lation for the longest seign in English history, and the
longest reign of any noted sovereign of a nation promi-
nent in the history of the world.

In the eloquent outpourings of love and devotion
t will thrill through the tens of thousauds of presses
and pulpits this month, it is quite possible to exaggerate
the personal power and the personal attributes of our
Queen. Beloved though she is, we have .to acknow-
ledge that she is but human. She has no doubt made
mistakes, and yet there has been no important crisis in
the Empire’s history where her judgment has not been
guided by sound sense, and in no instance—God bless

sha
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her!—has her record been tainted by an expression
of cruelty or oppression. Those who have read her
« Reminiscences of Life in the Highlands,” or her other
books, must see internal evidence of a pure mind and
simple life, Her spontaneous utterance when, as a
youag girl, she received the announcement that she
was ‘Queen of Great Britain—¢1 will be good"—was
the natural expression of her heart’s desire.

Now the remarkable thing about Queen Victoria’s
call to the throne is this: that if it had been a case of
election by the people she would inevitably have been
passed over. The nation would have fixed on some
more striking and dramatic figure—not aninexperienced
maiden of négatively good qualities, but a lady of some
pronounced mental qualities with something of the
dash of Queen Elizabeth. Yet, as our young Queen
grew into a woman, it was seen that the very absence
of those dashing and brilliant qualities was the evidence
of a truer greatness. It was her common sense and
that excellent balance of intellect that was to make her
reign far outshine tue glories of the age of Elizabeth.
Time alone, in the ordering of Providence, could
develop the high nobility of her character, forged in the
fire of personal affliction, by bereavement, widowhood
and all the moulding “changes and chances of this
mortal life,” through which she has passed. Thus
no plan of popular sclection of a ruler .cewld have
brought about a reign so long and so glorious, or so
abounding with mutual affection between ruler and
people.

And so all hearts may join in the stirring anthem
composed for this special occasion by a Canadian, the
Rev. G. J. Low, of Almonte :—

A NEW NATIONAL ANTHBYM,

O Lord, our God, to Thee
All praise and glory be,
Thy power we own.
For Thou hast heard our prayer,
Her life in health to spare,
For three-score years to wear
This Empire’s crown.

‘To-day, throughout the world,
In every breeze unfurled, |
Her standard’s seen;
From India's coral strand,
From Afric’s golden sand,
Resounds the anthem grand,
God Save the Qucen.

And Canada that links

The two great oceans' brioks,
Repeats tho strain.

To kecp our own wide land

Part of that Empire grand

We'll work with heart and hand,
‘With might and main,

Her Empire's vast increase
In power, in wealth and peace,
Her reign has seen ;
Of ev'ry race and creed,
From all oppression freed,
Her subjects ever plead,
God Save the Queen.
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BRITISH RAILWAY ENTERPRISE.

THE

(Correspondence of Tug CaNADIAN ENGINEER.)

My lettce under this -head last month made some
general comparisons between the railway systems of
Great Britain and the United States, and showed that
in the great essentials of safety of passengers, speed
and economical administration, as well as profits to
investors, the railways of Great Britain take the lead.

This, my concluding letter, will give some more con-
crete facts concerning the magaitude of the operations
of a great British railway. In doing this I have singled
out the London and North-Western Railway, not only
because it is the largest railway corporation in the
world, but because it is one of the best administered,
and withal most popular with Canadian and Awmerican
visitors to England. I gave incidentally some figures
showing the splendid equipment of this road, and the
admirable training of its officers and men, as shown in
their ability to handle such enormous crowds of pas-
sengers and guantities of freight as they are called
upon at times totransport. Figures
are not always dry, and certainly
the figures with which one is re-
quired to deal in describing the
work of a great corporation like
this, are eloquent in themselves.
The capital of the London and
North-Western Railway is a little
over $600,000,000, the magnitude
of which will be realized when I
mention that the total capital in-
vested in all the industries of Canada
of whatever kind is, according to the
census of 1891, $354.620,750. The
report of the company for the half
year ending June, 1896, shows that
the following passengers were car-
ried: First class, 981,785; second
class, 1,461,405; third class, 33,
416,013 ; season tickets, 41,815, or
at the rate of nearly 72,000,000 per
year, and so far as I know not a single passenger’s life
was lost. This total more than equals the population
of the United States, Canada and Newfoundland com-
bined. In one week lact year (that before the Bank
holiday) the passenger traffic receipts were $1,560,000.

CANADIAN ENGINEER.

And yet the total mileage of the London and ‘North-
Western, including leased lines, is only 1,912. The
return of rolling stock at the meeting referred to showed
2,335 enpines; 1,778 tenders, 4,369 passenger cidrs or
“coaches” of various classes, and 65,850 cars for
various classes of freight. This is exclusive of * dupli-
cate working stock,” among which are 445 engines.
The company also own 4,078 horses—enough to ‘make
a strong cavalry force for an army, while its human
employes, numbering 6o,000, would
certainly make a respectable army.
The bill for coal and coke for the
locomotive department for the past
year was $1,975,000, and for *ail,
tallow and other stores,” for the
same branch, $131,740. It requires
$12,500 a day to keep the road in
proper repair, the approach roads,
bridges, signals and like items cost-
ing $700,000, and $500,000 2 year
goes in painting and repairing, be-
sides $150,000 in rebuilding. Over
$360,000 a year is spent for new
ballasting alone. Every foot of the
" line is inspected every day, and
every signal cabin along the whole
system reccive: iaspection each
fortnight. Inrhe signal department
there are eleven.inspectors with soo
foremen, ¢chargemen,” and arti-
sans, and the rodding they deal with would extend from
Land’s End to John O'Groats, and the wires would
more than stretch across the Atlantic from Liverpool
to New Yotk. There are 18,000 signals and 1,500 sig-
nal cabins, there being-nine complete cabins turned out
» each week at the works at Crewe, to replace worn out
ones, some of them having twenty-four arms.

To keep the rolling stock of the London and North-
Western in repair costs about $1,500,000. A third
class passenger car costs in England about $3,900, and
a first class composite one about $4,000, and each
vehicle gets sixteen coats of paint before it is finished.

So much of the work of car buiding is done by
machinery that the item of labor ‘only costs $100 per

car. The car works are at Wolverton, and employ
3,500 men ; the goods trucks, or open freight cars, are
built at Earlestown, near«Liverpool, and employ 2,000
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hands, and the cost of maintaining the rolling stock—
exclusive of engines—is $2,100,000 a year.

The locomotive shops of the London and North-
Western are at Crewe, and to the mechanical mind this
is the centre of attraction of the system. It is marvel-
lous to think of a town of this size being solely the
cteation of a railway company, and fulfilling the needs
of only one department of it at that. On the 4th July,
1837 (the year the Queen came to the throne), the first

of rail per year, and actually produces ahout 30,000
tons. The millis driven by a 700 h.p. Corliss engine.
An ingot of steel 3 feet long and 10} inches square is
taken out of the furnace and fed to the jaws of the
swiftly revolving rollers of the mill. The ingot in pass-
ing to and fro in these grooves becomes longer and
thinner with each squeeze ; and finally, when it is formed
into rail shape in the last pair of rollers, it is carried on
smaller rollers to a circular saw, where the ends are cut

‘j train passed through Crewe, then a hamlet of 148 souls;  off as easily as a scantling of wood is sawn off in a
2 lumber mill, and we behold a finished

4 rail 30 feet long and weighing go
S 1bs. to the yard, the whole processof
i making the rail occupying only a
minute, * Within the works,” writes

D & W. J. Gordon in an article on this
‘,\ town in Pearson’s Magazine, « there
% are five miles and more of the pigmy
RS track of 18-inch gauge which covers

now it is what Canadians would call a “city” of over
30,000, the whole population depending on or working
in the shops of this railway. In 1843 the shops occupiéd
less than three acres of ground, and employed 161
hands ; now they cover over 120 acres and employ over
7,000. The town has a Mechanics’ Institute, built and
maintained by the company, and connected with it is a
Science and Art School, whose students have won more
Whitworth scholarships than any other place in
England. It has a volunteer engineer corps, 600 strong,
composed entirely of menin the works. The shops
have their own firte brigade, and similar organizations,
all very efficiently maintained. The ..
parliamentary division is now named
after the town, which contains more
than half the electorate.*

The first locomotive superintend.
ent at Crewe was F. Trevithick, son
of the great Trevithick, who, in 1805,
brought out his wonderful ** steam
coach " and exhibited it on the very
site now occupied by Euston station,
the London and North-Western’s
London headquarters., In Trevi-
thick’s time the company had only
75 engines in stock.

At the Crewe shops, which now
employ over 7,000 men, the com-
pany makes its own steel, has seven
furnaces for steel of the Siemens.
Martin process. The London and
North-Western is the only English
company that rolls its own rails, and
a view of one of the rail mills is shown in one of the
illustrations. The plant has a capacity of 45,000 tons

*For a _ftuller deseription of Crewe and its sh :
Ilustrated Afagatine, Eeb.. 1892 by C. §. B. Cpgk c«':ps seo article in English

the floor of its shops like a spider’s
web, on which run the miniature
engines that oncereplaced the horses
on the Shropshire Union Canal.
Anything in the metal way used in
railway practice you can get at
Crewe from start to finish. You
can see the steel made in the con-
verters with all their roaring pyro-
techny, and you can follow it from
_ point to point; until it moves off by
itself on the rails (made from the
same converter), and flies north or south on its trial trip
at 50, 60, 70, aye, 80 miles an hour.” To build an
engine in the ordinary way takes four weeks, but one
engine was built here in the space of 253 hours. The
process of erecting an English engine is as follows:
The different parts, such as boilers, frame plates, cylin-
ders, axles, etc., being previously made in their respect-
ive shops, are brought here to the erecting shops,. where
first the frame plates are fixed by temporary cross-bars
into the place they will occupy when the engine is com-
plete. The cylinders and foot plate are then-fixed in
position, and when the skeleton is complete-the boiler is

DOILER SHOP,_CREWE WORKS.

lifted on by a crane. Then_the cylinders are fitted in,
and the wheels (which are asually of cast steel, and to
which the axles have already been fitted) ate then run
under and the frame Jlowered down on them. The
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next work is the connecting of the rods and all the
intricacies of the valve motion, and then éll the internal
and external fittings are completed. Before she is taken
to the paint shop and polished up, she is seat out on
her trial trip. Asmentioned before, over 2,000 engines
pass through these shops each year for overhauling and
repair, and' all the engines. of the line consume about
3,500 tons of coal per day..

In tHe wheel shop some very fine machine tools are
to'be seen. Some of the lathes are capable of turning
a wheel dine feet in diameter.
“ rovghing lathe," has seven tools all employed at ‘once

in"taking a rough cut off the crank axle, tearing the:

steef away in huge bites and msking the axle ready fpr
the. finishing tool. A *¢nibbling machme." with. 160
cutting touls, eats its way into the.solid forging of.a

crank and cuts out the “throw" or inner bend of the
crank The-boiler shops, a view of which is here given, ’
employ several hundred hands, and the nois¢of .riveting’

is like the roar of a tropical hail storm.

A new engine shed has just been completed, after-
a design:by F. Webb, the able supenntendent, to hold

6o standard ‘tender engines. It is a *through and.
through" shed, and will be used principally for the-

“turnback” engines' arriving at Crewe with goods
trains from either the north or south These.will'pass
‘into the shed at one end as they come oﬂ‘ work,. and

One machine called a

It pays over $57, 500 a‘year in light .and ‘harbor dues ;
its steamboat repairs cost over $75000 a year; its
marine coal bill is over $90,000 a year, and'the- mannmg
of its fleet costs $215,000 a year. Altogether it spcnds

a trifle under five hundred tliousand a year on its.

steamers. And its canals at Lancaster aiid Hudders.
field cost over $35,000a year. Dunng the same period
it paid-the Government' $75,000'as passenger duty,ard
its-rates and taxes réached- the enofmious total of over
$750;000. Its telegraphing costs $z85.ooo a.year. To
its supe‘@nnuatxon fund, i tnsurance, provident’ and. pen-

sion: societies and schools it gives $225,000 a year:
Cunously enough, it has'among its. dxrectors one that
1is hereditary, as the- Great Westetn has one in er
"Watkin Wyon> Thts is'the Duke of Sutherland, whose
father'is still known‘in rallway circles as “therea): hve
duke;" from:an incident -which’ occun'ed\on a:line:con-
trasting: very, decxdedly with -the North-Western, : -biiinig
thatin: Sutherlnndshxre, in the Dunrobin and, Helmsdule
-country, -whiclivhis Grace practxcally paxd for out: ofhza
own pocket. One- day o was dnvmg the ‘express. op
t‘hls line as.the:irain. -passed; two navvies. ¢ There'Bill,’

.satd one of them, “that’s -what I calls. a real live dook :
hels. a-dnvmg his own- engine on his.own. hne, andbum-.-
" ing his: own -blessed coalé -

‘He wotﬂd be:a. rich
man. of Whom that could ‘ be said: on- the North-
Western."

DIAERAN OF ‘Ett,'i_\t NE'SHED AT CREWE.
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after cleaning, will come out at the other énd for the ~ For Tus Camaoiay Ewcivger. .
return joiirney. The length is 272 feet 7 inches, whilst RAJLWAY ENGINEERING.
the brea&th is 184 feet 1 mch All the ironwork i is tnede BY GCIL B, swrTH, A "1;-., MEH. CAN. S0G G B

will fit any aumlar shed many of smaller dzmcnsxons

ha\‘;ng been erected at dxﬂ'erent points of the company s

lmes. The: arrangement of fracks is shown. in -the
diagram, which. is reproduced from. Engmcermg, of

London.

To t'mxsh with a few more general étatistics; The

wages bill of the traffic department of  the London and.
North-Wes;em is $8,455,000 2 year ; over $2,000,000 a
year'is spent in fuel and light for the waiting.roois and‘
¢ars; the uniforms’ for the men cost:$150,000 a ‘year,.

and. the printing: and. stationery-amounts to over $300,
o600, the. actual weight of tickets- sold- being about 70
tons. a year. Thse passenger ttams fun ovér twenty-

one. million miles a year, and the goods trains (freight).
neagly as: many, making a total of forty-one' million:

wiles.. “The receipts from: passengers' and freight:make
an annual total of over $32,500,000, .and ‘the. total
weight of passengers and freight thiss carried’i 1s esti-
mated at 38,000,000 tons.

But, 5. Mr.. Gordon says in the. article prevxously
quoted; ¢ there is 2 North-Western afloat-as well as x
North-Westem ashore ; the company is.not only. a rail-
road owrier, but a canal-6waer and a steamboat owner.

ASSISTANT PROF.. OF CIVIL ENGINEERIZG IN:
M'GILL UNIVERSITY.
ArTicie II1.—TaaFFic.

Wellington demonstrates that the traffic révénue
incréases. thh the. (ﬁopulatwn per mile. of raxlway) 7,
. 'Thisis based ‘on the: rough assumption that: the.
-volume of ttatﬁc incréases-as the distance between two
towns dxm:mshes, or that the gross trafﬁc receipts.be-

“tween two towns ismearly a constant,and thiis if on:a

given-litie.we: have- two traffic points . and- call traﬂic
1. Theén:with three tra.mc .points the traffic = 142, and

e 4
with n-traﬁic points: the'traffic =. ”‘(n rs )', or wheén u-i§
latge wé may. neglect the second: ter‘z and. -Say-that-the

traffic for p: :points =— Now if we.- apply-thisto- the

.mdwldual 483 unit, we may deduce:the. general .state:

ment given:abave, This assumption is not tenable whep
apphed toa special. cominodity- which otiginates at a
fixed place, such ascoal: Because the traffic is the same
for two towns 150 mlles or 15 mlles from 'the coal pit,
dependmg enhrely on t‘:e demand’ for coal; on: the other

s This of pa be‘!nu
appoared tn.e'gle:‘Cumux Exarazz edin bookfmq e ” M h“,

A\
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hand it is augmented by the fact that short haul ratés
are usitally higher than long-haul for. the same service:.
Even-this consideration; however, will not hold at the
présent day for subiirban steam traffic, becausé it is
being: tefribly cnppled by electric subutban railways.
On the whole, it is probably:still true for:a:toad of: con-
siderabld length of general traffic, not largely suburban.

This view is' ypheld- by the following table, of the-
internal traffic of New York city:

Year, Populaiton, p{:'mhmm (u)tv ;’lg:t:t{la
1860 .evssen srviesess 814,000 45 . L
Isﬂ‘.-......cu coese 942,000 123 ) 60
' i889......'.,.. wsvesers 12080000 375 99
18850 rsrineinregers 1,393,000 213. ‘132

By which we.s¢ée’ that the gross returns exceeded: the
ratio of. (populatxon)’ Dbut. as. the length -of ‘haul also
increased it-is probable tbat the' net revenue-about foI
lowedthe lav/- gwen. “The: followmg table, also, of a
'broader and more genéral' charactér, confitms the
view given:—
TABLE L
SHOWING INCREASE OF POPULATION AND  RAILWAY- EARNINGS IN°
UNITED STATBS AND "CANADA,« '870 TO 1895

+ jo 3O

véir. | Mites of | afmxngsv Popula | Cal.tv | REiE20"

-~ | Raitway. |- 410,000 «-xooloofy .Col. v,

. 1875 1 4,300 $r.958 39. ‘.51 | n29

. 1860 1. -6,800:) 2355 ' 43. 1849 | 127
Cavada, { 1885 | ro,200 | 3223 45 2,025’ .59
1890 13,100°| 4,680 | 48 | 2,304 | =203

1895 | 16,091+ .4.680 5T, 2,601 | 179

(3870 | 54:000.] 37,000.] 385 [1a8i225.| 24D

. 1875 74,000 | 5o.ooo ‘449 | 193.600 .268.

V.S.A 1880 | 94,000 | Go,0007| 50T |251,000 | .239
SA 1 1885 |128/000°] 77.900. . 565 |319225.| .24t
‘2890 {166,000 1120,000 { 626 1391876 .307

‘1895 | 180,000, xoy.soo - "6904 1476, 100 |, 235

Thxs table shows. (assummg that: -the. populatlon'

-served per- mlle ofirailyway i increases mathe same,.propor-
tion as the: populatlon of the .coutitry.as.a wholé does):
that the- gross earnings, both.in-Canada and the United:
‘States,have increastd more: rapxdly than the.(popula-
t:on)s ‘howéver; the rapid falling off from- 1890:t0.1895
in:bothtcounttiés suggests that. thxs smay ot sntirely
hold"frue in the future,

As ;another ‘indication 6f the same law, compare
Canada and ‘United Statés for 1895. (See Table- 110)
-Gross’ Baminstperuﬂe. (Pop pes mile of Railwyay)s
Canada.. .« $2,908 (317)' = roo.489
US4 5945 (382)*5 145,924
‘Which shows that: the -gtoss.teturns per:mile: of railway
are even more: than in. the. proportion- of -« square of
‘population. -pet mile of. rallway."

In aby given-case it will’be: difficult o estlmate the
actual -tributary population, - whxch may be:-decreased
by competition, increased” ‘by feeders or aﬁ"ecfed by in-
dustrial conditions,-but it apphed ‘ot ‘a- largescale to:
eliminate’ xrregularmes, -wé may look on: 1t as_quite accu-

L A
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-rate enough -to. guide us in compansons of ‘routes,

Thus, supposing-a. raxlway by altenng its general‘léca-
‘tion can.be-made. t0. sérve 1,200,000 pedple-instead  of
1,000.000, We ‘may estimate its gross réturns. to be.
'mcreased ftom 100 $0- T44; Or.44:per’ cent.,,whlleuf the
mcreasem operatmg expenses wrll be miich: less“rn pro-
portion:.

Revenué is-often considered. to be injured: by a
long line between. fermmals but this is, largely, a miis:

taken: uiea ;the -orily case.in. yvhxch S1 is {rue EER when~

<

 peting: points.

'a:.‘e p43 ,

there:is keen competition. betwéen two places, by two or
more routes, in which. case the rate is fixed by the
shorter-line, but-in non:competitive and-local traffic, or
over-in the case of a road forming one: lmk in a trink
line, rates are ﬁxed by the mile o dwxded on a mlleage
bas:s; so thatif a road can be ocated.through movre
populous districts, built cheaper or with lightet. gr:ides.

' then\the advantages of higher traffic charges, greater

volime of traffic, less workmp; expenses and fixed

.charges may ar.y ot all.bé. in favor-of the: longer Bne.

Tacidentally, in Canada bonusés are often .given
on a mnleage basis, These remarks- apply only to

. moderate ‘increases in length-of line. of from 5 to 10
" pér cent.

The fol} ly of long tangents,. creatmg more first cost,
and often.missing-local traffi¢ points,.is a blunder some-
what common; the: idea of serving. the pubhc by, passmg
through the very heart of each populous distict should

'bé more fully appreciated,. for ultimately, whatever

traffi¢ - road may -have is:from.door to door, mclndmg
cartage and- bus fares most evxdently is this $0.at.com-
But- the most impottant effect is that a
good rallway service convenient .to the publlc will
foster -and increase traﬂic, whlle a ‘town glven the
go-by for. ‘the sake of saving a littie. -in iand
damages, or .distance, has -often. ‘had- its- prospects:
blighted: forever itis most important thata road should
establish: large roomy depots afid obtain plenty. of yard
room. whilé land is! 1nexpens1ve, in antxcxpauon +of future
growth-on. sthe-part-of any- prosperous £own. Wellmm
‘ton estimates the:10ss- of traffic for éach mlle a depot is:
distant .from. the- centre. of popu]ahon atfrom 10-pér
‘cenit..to:25 per: cent.,. being graatest at: competlng points
and in- manufacturmg towns.

'rmmx "LINES:. -

Most trunk: hnes are hable 1o suﬂ”er from competi:
tiony and to, protect themselves, buy or. bmld feeders, and
‘this has: concentrated railways. mto large svstems, but a
general: rule is to. hnl\ together the largest possiblef popu-

lation,: qulte regardless of minor:losses id distance;. The:

limit should never be: approached when, thei increasein
revenue.is no greater-than the i mcrease inlength-of hne,
or when. dtfferences of;: dxstance are so.great -as:to-dis:

'courage ttaﬁic or erncourage the-constriction of a-com-

petmg road,. and ad -exception-might ajso be: mad.. Ain
the. case.-of - bexng able; o, ,pass; midway; betweeu« tw0\
towns and serve: them’faxrly well by’ branches.

The N.V.C..-& H:R:Rnis.a stnkxng example of -ax
toad much Tongér than- any of.its.competitars, but dvith
light' grades and: a heavy tributary populatron,\ it-is
largely;. mdependent of its through. traffic, -and ¢an:
handleit:as & excess traﬂic ‘ata: very- low fate s.on:the.
other. hand, the Pennsylvama R:R., -s00n: after its.com-
pletion west, ‘bailt feeders .in-every. dlrecnon, and"thus‘
held traffic-that would otherwise. soon-have. -passédiiato,
other. Bands owing. to its. heavy grades.

Other general conclusxons regardmg trunk ,lmes

(1) That they should hever. attcmpt -to make @

small sea-or lake ‘port-a. terminal, but ‘haye. the largest
-possxble termmals even at the expense of consxderable
-extra: distance.
.colomal makmg arranffements . enter Montreal the

Erxe Raxlwayabandomng Dunerk ‘as a ~termmaLand

.burldmg into Buffalo,. and- ‘the- Meucan -Natxonal at-
tempting to ¢stablish-a port at Corpus Ch:]sn, mstead
.:of Galyesfon, whlch proved afgjn_ge.
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TABLE IL.—RAILWAY STATISTICS, 1895s.
CAPITALIZATION, FIXED CHARGRES, WORKING BXPENSES, BARNINGS, ETC.
Trem. CANADA. GREAT Briramn, UniTap STATES.
Total. Per Mile. Total. Per Mile, Total. Per Mlle.
Mileage. .o cv e vnnieriiieiaieioianeneaone 16,091 21,374 leeiecaeiann. 180,657 §
Population .......coeveennnn reiene etieeeses . 5,100,000 317 39,300,000 1,856 69,000,000 4382
Squaremiles .....iiiiiiiiiiiiiiiieetiieieanas 1,600,000 120, tr sesnseans 2,970,000 4
Population per square mile .... .. «....o.iaiae, 32 fececncnons 325 |oiiaeeannnns 23.2 oo .
Cr:fi!alizaﬁon.
Bonds .vceeenenes tettsereisssassaesennsanens «o] $330,786,000 | $20,557 | $1,800,906,000 $85.000 | $5.407,000,000 | $30,000
Preferred stock ovvuieriiioninneceanns veaeeesa . 105,680,000 6,508 1,236,446,000 58,400 759,000,000 4,200
Commonstock .oeevvene. tesasissasesasrannas . 255,769,000 15,807 1,772.862,000 83,700 4,901,000,000 27,400
Loansand floating debts .. .....eo0eievnnennnens 37,626,000 2,338 67,196,000 3,100 616,000,000 3,500
Bonus and Government aid ... ocvvveienereennnnn. 167,523,000 TS O P P cofesecsestcaiintneifrrsennas
Total ....... N $897.384.000 | $55,761 | $4.875.410,000 $230,200 | $11 743,000,000 |||$65,100
Earnings, Ete.
PaSSeNer. e e cvarecroarsescsosncsessssasennsan 13,311,440 827 181,949,000 8,593 252,000,000 1,390
Freight.................. st esenacestiasentean 20,545.490 1,836 214,450,000 10,033 730,000,000 4,040
Other .i.everentnrennias ceteseteantne 3,928,560 245 22,044,000 1,130 03,000,000 518
Total.seeieennanans e eeraenenaentasaenaeans $46,785.490 $2,908 $418,443.000 $19,762 | $1,075,000,000 | $5,045
Working expenses co..veviiiiiarerannencnnennnns 32,749,670 2,035 233.159,000 11,011 726,000,000 4020
Net earnings ......... etesssssasstaee.arenan $14,035.820 $873 $185,284,000 $8,751 $349,000,000 |  $1,925
Per cent working expenses to gross earnings «..... [ 3 PP 553 foeenennns . 67% leeenn...
Per cent. net earnings to total capitalization......... 166 |eeerenannn 380 feseeniaranes 297 fee. o
Fixed Charges.
Bond interest ....eeiiriieiiiiiiniienienieneas *$15,287,250 {4 62%) 1$121,494.000 (4%, $240,000,000 | (4 42%)
Other interest on loans, rentals, etC. o ..covvenn..n t1,8S1,300 (5 o%) + 2 688,000 4% 53 000,000 |ievanosn
Total co. tiiiiie ittt iiereet et iee e $17.168,550 |eeennnn... $124,182,000 |.......... $293,000,000 |. .......
Net inCome «ovveeiiieiiiiniscienerosnanonanan — 3132730} .eeeiecnn 61,104,000 §iveaneeen.as 56,000,000 |,..... .
Stock-bearing dividends .......cciiiviiiiiiiinai]ecieniniiinene]iienianees 1,538,920,000 |.iviceniann. 1,716,000,000 1. 000eua.
‘* not L I P 233,760,000 |........... ! 3,245,000,000 | ......
Dividends declared .....ieieeeiiiiian. tiertroaticnrccsscarsnn]orscancnas 61,104,000 |oeveeerennns 85.000,000 |........
Taken from surplus, or borrowed ..eovveenveenei]ivivnrencnnne]ennans c]ieiiniiinnnaan, 29,000,000
Passenger charge per mile ........... teierenanns Estimated 2'5c. 2.1¢. 2.07C.
¢ perton-mile....ivianenn.. cevesrnns . 1}4c. 2.0C. 84c. |..
Earnings per passenger train-mile «o.covviaeeenns, S7c.{.... 99cC. 77¢. |..
s ¢ freight “ e sessesasees $1.48 $1.43 |. $1.49
Average cost per train mile ......... ceeeees ceesee SoYc. 6324 87c.

* Includes 44 pec cent. on $14,212,000 bonds of which rate of interest is not obtainable. l’ Emnmatcd at * pereent, | Estunated at 4 pc;}c_m.—t;n bonds and pre-
d in this caleulati

ferred stock.

§ Nutincluding extra tracks. € Only explored reglons of Canada are

1 U.S. stock heavily watered.

TABLE III.—RAILWAY STATISTICS, 1895.

TRAFFIC, EQUIPMENT, BTC.

— CARADA, GREAT BrRITAIN. Uxitep Srtares.
Total. Per Mile. Total. Per Mile. Total, Per Mile.
Gross earnings perinhabitant...c.c.oeeeeens. $900 |........ $1060 |.......... $15 6o
Passenger Traffic.
Numbcr%f pa.ssgzgcrs 13,987.580 930,967,000 43.900 543.000,000 3,006
Passenger Cars veeeeeeces cuves . .. 1,994 42,230 2. 33,112 %
Avecrage haul (miles).. ...ovvenieiieiieanans 387 8 23
Averageload ....coiiiiiiiiiiiiiiiiiiiaaes 35 49 39
Passenger cars per 1,000,000 Passengers ...... 143 45 6s.
Passenger train miles .....coocvierencinnonas ’5-332-225 184,200,000 327,204,000
Passenger trains per day (each way)t ........ 14 12 Jeiiiiil 2
Freight Traffic.
Tonsof freight  ....cciiviiiiireacncrcncnns 21,524.421 1,340 334,230,000 15,800 763,000,000 4,230,
Freight Cars ce.evvsecnceeccssnacascccnanaes 52,118 .ol .. 603,710 feeveeennn. 1,196,119
Average haul (miles)....coovneiieienean s 110°% Jeeecnees 35 leeeeenenns 116.
Average load }to.:s) ...................... I19® teee-annn 73 feeoeeenes * 180.
Freight cars per 1,000,000 tONS «.ccevsressee . 2,421 freeceene 1,86 |.....c. . 1,717
Freight train miles ........ ees eeeiaans 19,939,699 | +--e- 150,400,000 f.rcecassesf 491,410,000
Freight trains per day (cach way)t .......... LG e eeens [ S P 35
Mixed Traffic.
Various kinds of cars{feeeeeeeecnneiiienaioees 5909 |ereeces 31,088 |.eceenennn 41,330
Mixed train mileage ccveveiiiieeieiaiinaies 5380915 [erceceee 4:300,000 |eceececnnn 15,457,000
Mixed trains per day (each way)t............ B e I T )
Total trains per day (each way)t ............ 3% [ 22 fecenns . G2
Engines.
Total NUMber.iceereoeeiiaccrccssssesancanes 2,023 | cecnses 18,658 feceesecenn 35,111 || Including switching
Avcrage yearly engine mileaged...... ....... 20,100 |eeeocene 18,160 Jeeeeioienn 23,760 y; engines.
Employces.eeeeoes ooe eessssecsssertsenanes 55,000 l.e..o.nn 465,112 22, 785.000 4%
o killed cooeenniiioiiiiieneiinnnn. 50 feerecees 442 feeeceeia 1,811
. injured .e.cieiieiennnas coiisees 488 feeeaoen 2,654 [eeoecceans 25,693
Passengers killed voooiviiviiiineienninnnn.. 9 Jeeeennn. 83 [eeeerennnn 170
. injured ...... Ceeseseencsancnns 60 feeeerone 1,109 Jececanes 2,373.
o killed, 1in ..... tesesana cesecanes 1,554,000 |eeeene oo 11,202,059 |eeeeeenn.. 2,984,000
o injured, Tin ...veeennnn ceeaens 233,126 l........ 838,387 l.......... 213,000

* Bated on assumad average passenger and feolght rates.
{ Including switching engines.

days in a yesr, Traln cach way called * one traia per day.”

36
{ Express, Baggage, Posxal,%l’ccpcu. Dining Room, Tyansportation Co.’s Cars, el¢.
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(2) That after joining together as large a popula-
tion as possible without unduly lengthening their line,
they should build or buy such a system of branches, as
feeders, as will draw to the main line as large a volume
of traffic as possible, even in the face of competition.
No better example of this can be given than in the
Province of Ontario, where the G.T.R. and C.P.R.
both endeavor to have feeders in all directions, and
fight each other in many towns. Almost all the’ inde-
pendent small lines of that Province have disappeared.

Branch Lines.—Branch lines are usually unprofit-
abie in themselves, ¢.g., Midland Railway of Canada,
a network of short lines operated by the G.T.R. ata
yearly loss, for the purpose of securing a large volume
of freight for its main line, and preventing the C.P.R.
from getting it. This is the reason, in almost all cases,
which causes the most prosperous roads to operate
them, to swell the trunk line traffic, because once any
branch line traffic is delivered to the main line, it being
extra traffic, is very profitable, often costing almost zero
to handle, while the toll collected is for the whole trip.
Putting the cost of handling the unit of minimnm traf-
fic on a main line at 100, the cost of handling a single
extra passenger or small parcel of freight is almost zero:
in car load lots at 10 to 30 per vnit, and in train load
lots at about so per unit.

A branch line, however, uspally costs nearly as
much per mile to build as a main line, and nearly as
much to maintain—certainly far more than in propor-
tion to the traffic ; so that we can usually lay down a
rule of branch line location to make it strike the main
line as soon as possible, but meet it at a town if possible
in order to give the branch more return freight;
country junctions of branches are deadly in their lack
of traffic (other things being equal), therefore branch
lines should rather be numerous and at right angles, or
nearly so, to the main line, than to run parallel to the
main line for any great distance, stringing together un-
important hamlets before joining the main stcm.

Volume of Traffic.— The volume of traffic by
Table III. is shown to be about §g per head, per year,
in Canada, and $15.60 per head, per year, for the
United States. We may not assume, however, that it is
uniform in Canada ; but varies probably as rapidly as the
square of the density of tributary population. The
average town would probably be about $10 per year,
per head, increasing to very much more for large towns
and cities. The class of town also has-a great effect;
an industrial town such as Galt, Ontario, would afford
far more traffic per head than such a town as Whitby
or Cobourg, owing to the pursuits of the inhabitants
being different. The great volume of suburban traffic
cannot be counted on in the future, as the cheap road-
bed, etc., few restrictions, frequent service, and con-
venient depositing of passengers, enables electric lines
to serve such a traffic very successfully. This is a
serious problem for steam roads to face, as suburban
traffic has been, in the past, a very profitable feature to
many roads.

INCREASE OF TRAFFIC.

The per cent. which operating expenses bears to
the gross revenue varies enormously. Roughly speak-
ing, the road which economizes in its investment, on
which it pays interest, is apt to have heavy operating
expenses. This percentage in Canada varies from 256
per cent. to 43 per cent., with an average of 70 per
cent, for Canada in 1895.

These working expenses may be roughly divided
as follows :—

(x) Maintenance of Jinc and buildings «s.....
(2) Working and repairs of engines
(3) " " CALS Jieavoassanees O
(4) General expenses «oeevisssccase I 74

70

Now careful estimates show that only about half
of these expenses are increased by an increase of traffic
‘beyond a meagre minimum, which is the reason'why it
is so important to select a route giving the most traffic,
as it is the increase of traffic over that which gives pro-
fit enough to pay fixed charges, to which we must look
for profit to the stockholders, and a very moderate dif-
ference in first cost, revenue or working expenses means
success or failure,

In any young country like Canada traffic increases
rapidly at first, the increase being twofold: (1) A natu-
ral increase due to increased population; (2) An in-
crease fostered by the newly discovered vrants of a
people not before served by a railway, the critical
period of a road’s history being usually the first few
years of its existence, before a solid, steady revenue bas
been secured.

In England, New England States or Eastern

Canada, the growth of traffic may be estimated at 5 to
6 per cent. per year for a given line. 'While in Western

. America or any new country, 10 to 15 per cent. per

year will not be too much to figure on. The usual way
of estimating traffic is by the number of trains per day
over roads of certain maximum grades; but on roads of
small traffic, which do not wish to run less than one
train per day each of freight and passengers, the trains
are not apt to be loaded well, and again two trains per
day will be considered necessary to accommodate the
people long before they will be regularly tilled, so that
it is only on roads of heavy traffic that it can be divided
into the number of trains that will just accommodate it.

ARTICLE 1V.—RECEIPTS.

Referring to Table II., ¢ Railway Statistics,” it
will be seen that American freight charges are lower
than English witha less volume of traffic. This anomaly
is explained by the frequent, lightly-loaded freight
trains of England run at a high speed, with small cars
and heavy terminal charges. An adoption of heavy
American cars, larger trainloads, and a slightly de-
creased speed, with perhaps five freight trains per day
instead of ten, would enable English freight rates to be
lowered more than one-half, and effect an enormous
economy. Partly due tohigh rates on freight, but chiefly
due to enormous traffic, the receipts on English roads
are nearly $20,000 per mile per year, as against $5,900
per mile per year in the U.S.A, and $2,908 per year per
mile in Canada; operations for 1895 showed net earnings
to be 3.8 per cent. interest on gross capitalization of Eng-
lish roads, as-compared with 2.97 per cent. per year in
the U.S.A., and 1.56 per cent. per year in Canada.

This great difference, in spite of the capitalizations
of the railways, per mile of railway, being $230,000 for
Great Britain, $65,000 for U.S.A., and $355,760 for
Canada, is due to two distinct causes, (1) volume of
traffic, (2) decreased percentage of operating expenses
to gross earnings due to this increased traffic, the net
earnings being $8,751 per mile for England, $1,925 for
U.S.A,,and $873 for Canada. Letus now discuss the
position which Canadian railways occupy financially,
first taking Canadian railways as a whole, and, second,
classifying them :
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ARTICLE V.—CANADIAN RAILWAYS,

The returns for 1895 are about as poor as could be
selected, and those just handed down for 1896 show a
slight improvement, but this may be due to temporary
retrenchments, which have to be made up for sooner or
later, such as track and car economies, by letting the
condition run down slightly. The net earnings of Cana-
dian railways of $873 per mile give net receipts of
$14,035,820, but the interest on bonded debts, and esti-
mated amount of loans, etc., amounts to $17,168,000"
(approx.), or a net loss of over $3,130,000, and nothing
with which to pay interest on the $167,000,000 that the
various Governments have given either in the form of
an investment in Government railways or as bonuses,
and nothing with which to pay dividends on stock. This
does not look encouraging; competition and popular
clamor keep rates down to the lowest possible notch,
and so long as our traffic is small it seems certain that, |
considezing the severe climatic conditions under which
our roads are operated, and the evident economy
of management (70 per cent. of gross receipts
as compared with 674 for U.S.A.), the pre-
sent rates must be fully maintained, if not raised.
The stock of Tanadian railways is not all real, but
estimating that one-half is real and one-half water,
we have $180,000,000 invested bearing no interest,
besides the $167,000,000 which the people of the coun-
try have sunk in them in order to have sufficient rail-
way accommodation. Even uneglecting interest on all
loans, floating debt, etc., there is still a deficit on bond
interest of $1,252,000, which is met year by year by
issues of more bonds and stock, or by creating floating
debts which are periodically so converted; we go on
year by year mortgaging futurity. It is hoped that in
a few more years increased traffic will enable the bond
interest to be fully met, and in this the increased
solidity of permaanent way will greatly aid. The aver-
age cost per trair L.l isvery low (8oic.), considering
our aigh price of coal, severe climate, rather inferior
ro2d beds, small number of trains per day, and good
wages paid ; it reflects great credit on Canadian man-
agrement as a whole.
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Let us now analyze Canadian workings by divid-
ing the roads into four groups. (See Table IV).

(1) Canadian Pacific Railway System.—This road
shows a low bonded debt, moderate stock, and high
Government aid per mile (much of this latter, however,
being tied up yet as land grant); on this account, and
because it can charge higher rates in the wust, it is
enabled to keep its net earnings large enough to pay
bond interest, and on prosperous years has considerable
left over to pay dividends on stock. If dividends were
declared in 1895, they were drawn quite justifiably from
the surplus; but on the whole, the C.P. Railway by a
very efficient management, high train-mile earnings
($1.45), and Jow first cost, is by far the most prosperous
of Canadian railways, in spite of such low gross earnings
as less than $3,000 per mile. The future increase of
traffic in the North-West will enable it to lower its
rates and still make a profit ; but for the present, itis
hardly clear how this can be done. The C. P. Railway
also has the advantage of new equipment which does
not need such heavy repairs. It is gradually improv.
ing its road-bed by the construction of masonry and
steel in place of wooden structures.

‘Total
225,000 |.0oorreer or o
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TABLE 1V.—ANALYSIS OF WORKINGS OF CANADIAN RAILWAYS FOR 1895
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It is noticeable that the cost per mile of the wain
line, $64,000, is not as high as the average of U.S.A.
railways, and the route is very rugged, while the
branches containing many first-class roads in Ontario
and elsewhere have only cost $30,g00 per mile, and
very little, if any, has been charged against the main
line, as in the Grand Trurk system.

(2) Grand Trunk Railway System. — The, maia
line, built in early days when wages and material were
high, built too solidly for its traffic, built in disregard of
what is now known to be the true principles of railway
location, and since then, burdened still further to pay
bond interest and buy branches, is loaded with an enor-
mous debt. The branches were often injudiciously
bought, or bought to protect its traffic at a sacrifice,
and do not pay. Taking the road as a whole, it is
loaded with a heavy debt ; suffers from keen competi-
tion, not only from Canadian, but U. S. railways; and
by being thus forced to haul at low rates, has never
been able to meet its obligations in spite of a traffic of
$5,090 per mile, which increases to $6,000 per mile in
good years. Its operating expenses are higher, and
train earnings lower than they should be, and a more
vigorous management with a more careful study of
maximum train loads by the tonnage system may effect
improvement. This system has been the backbone of
Canada; it has received very meagre aid ($3,300 per
mile) from governments or municipalities, and the bond-
holders and owners deserve the highest praise fo ue
integrity of management which has characterized it; a
less scrupulous one would have thrown it into a re-
ceiver's hands after having plundered it for a few years.
This has been done in America very often, with a
severe loss to British bondholders. It is noticeable
that th.e branches have been becught, largely, by mort-
gaging the main line; it is impossible to arrive at the
cost of each.

(3) Dominion Government Railways.—These cost
as much to operate as the earnings amount to. The
cost per mile is a good example of actual cost, there
being no inflation of capital. The Intercolonial was
well built through a rough country; but could be built
to-day for less than $30,000 per mile, owing to less cost
of explosives, steel, labor, etc. Jt seems evident that
for the light traflic of $2,240 per mile, there are too
many trains per day; 4} trains per day for 365 days is
too much, and although the people on the route might
object, the economy of reducing traffic to about three
trains per day, say one passenger, one mixed, one freight,
would effect a gfeat saving ; this is evident by the very
small train-mile earning, 72c.

(4) Remaining Railways of Canada.—These con-
tain several high class roads, such as Canada Atlantic
and Michigan Central; but on the whole, they are
those roads which have been built to serve local needs
or to develop country; their cost per mile ($35,500
being total capital against them) is small, but traffic
still smaller; their earnings are not nearly sufficient to
pay fixed charges, and some borrow more each year to
pay it, while others default payment. The future of
many of them is not reassuring until thejr traffic in-
creases ; but they are, on the other haud, many of them
aiding in the devciopment of country that would other-
wise be beyond rea~h.

The need for more railways in Canada, except for
some very special reason, is not at present apparent.

Tug Rossland, B.C., council will buy at once a chemical
engine, hose svagon and hook and ladder truck.

For Tue CANADIAN ENGINEER.
TOWNS WATER SUPPLY AND ITS DISTRIBUTION.

——

BY W. M. WATSON, TORONTO.

The geographical advantages of Canada are supe-
rior to those of most countries. There is none where
there are such a large number of fine sheets of water of
good potable quality, and almost every town and small
village could have a plentiful supply of good water,
inside each house, at a moderate cost, if the Govern-
ment would engage engineers and mechanics who have
skill and experience, to work out a comprehensive
scheme in each district. It is a crime to supply a town
with tainted water, or compel those living in villages to
depend on wells of doubtful purity, which sometimes
run dry when water is most in demand. Abundance
of good water in the house convenient for use at will is
a sanitary necessity, and it is the duty of the governing
body to arrange for and secure a permanent supply at
a reasonable expense and charge to the consumer.

When consiructing waterworks, care should betaken
in arranging and joining the iron street mains and con-
duits and every other apparatus used for distributing or
conveying the water, so that they cannot be injured by
frost or dirt, or by the pounding of w~ter hammer caused
by sudden concussions of confined air. The joints
should be all well and carefully made, and if lead be
used, each joint should be run full and solid at one
teaming of the ladle, at least to a depth of two inches.
Maiden or new pig lead should always be used for
jointing. Each joint should have two circles of hemp
rope driven well back and tight, for the lead to wedge
against. It is the hemp rope that keeps the joint tight ;
the lead holds it to its place, so it is necessary to have
a good quality of rope. Above all else, it is necessary
to make proper provision for cleaning out every part of
the pipe system, and to prevent waste or leakages,
which not only wastes money, but damages the road-
beds and the foundations of property adjoining the line
of pipes.

Water suitable for domestic use should be trans.
parent, without smell, taste, or suspended matters,
totally free from any excreta or sewage deposits of any
kind. Marsh or nullah water, which is loaded with
vegetable debris, must be carefully avoided. Water for
industrial purposes should be void of minerals, because
they increase the cost of soap and scouring materials
when used for cleaning purposes, they scale steam
boilers and heating pipes, and interfere with the pro-
duction of colors when dyeing fabrics, The French
cloths are always softer to the touch than British, be.
cause of the quality of water used in finishing and dye-
ing, and thousands of pieces of manufactured stuffs are
sent over to France from England to be dyed and
finished and then returned. Tainted dirty water with
a mixture of fine sand would ruin a stuff manufacturer
or dyer in a short time. It is advantageous to secure
water well @rated, similar to the water at the foot of
Niagara Falls, or rain water, which during its fall
through the atmosphere secures (according to analysis
made by Dr. E. A. Parks, F.R.S.), a large percentage
of oxygen.

D. G. I. Gaskins, C.E., when delivering his presi-
dential address before the British Association of Water-
works Engineersat Nottingham last year, stated that to
manage a waterworks a knowledge was demanded which
could only bz obtained by close study, application and
practice. This is different teaching to that of a prom-
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nent civil engineer, who wrote to me saying that there
was no room in Canada for experienced waterworks
superintendents, because the colleges were turning out
yearly morc students than there were such places to fill
If the students fill such positions raw from the colleges,
without learning the trade and securing working expe-
rience, whatever salary or wages they receive, it is little
better than robbery of the ratepayers. A valuable
engineer never attempts to construct, or even manage
the construction of systems that have been planned and
laid out from his own ideas. He keeps his position, and
expects the mechanic and manager to faithfully keep
his,

Mr. Mansergh, in his fifteen-thousand dollar report
on Toronto waterworks, expressed himself in a way that
can only be interpreted to mean that he considered the
construction and management of all American water-
works systems of a low standard. He attributed the
reason to the fact that the city of Toronto had to
pump over 100 gallons of water for each inhabitant
each day, to waste or misuse—adding the im-
portant remark, as in other American cities. (See
copy of reportin the Surveyors' Fournal.) The reason
why there is a low standard of public works in this
country in comparison to the works in the old country,
is because there is no proper check placed on the local
authorities by the Government. A single ratepayer
having a substantial grievance and who can prove that
the local authorities are wasting public money, or mis-
managing the public business, or allowing the public
works to be mismanaged, or voting themselves funds,
etc., can petition the English Local Government Board,
who will send an expert engineer to make a full inquiry,
and if abuse of the trust put in the representatives
elected by the popular vote be proved, or it is found
that any of the officials are not worthy of the confidence
placed in them, he will report the same to the Govern-
ment, who will take measures to correct the evil.

1 was appointed to investigate a waterworks on
which there had been an inquiry of this kind, and I
proved that most of the wealthiest manufacturers were
daily stealing large amounts of water, and that less than
half the amount of water provided by the ratepayers of
the town was paid or accounted for. The result of the
Government interference in this case was a saving to
the public taxes of about $30,000 each year afterwards.

Mr. Griffith, C.E., states that under proper manage-
ment the advantages of local authorities owning their
own waterworks are as follows:—

1. A local authority elected by residents in the dis-
tricts has a greater personal interest in the matter of
supply, and is better qualified to administer the under-
taking in their own interest than a private company,
whose only object is profits.

2. Aloca! authority need not make any profit out of
the supply. They can also borrow capital for construc-
tion of the works cheaper than a private firm and reduce
the charges for supply to consumers accordingly.

3. Public sentiment is always in favor of having
such a universal necessary of life and health in their
own hands.

The chief difficulties against public ownership are:

1. The periodical changes of council, and sometimes
even the constitution, which often interferes with the
continuity of a policy.

2. The lability of the works being handled by men
appointed through society, family or political influences,
in place of having skilled mechanics and experts.

3. The habit, which is sometimes allowed or blindly
ignored, of selling favors and accepting perquisites,
which often is the cause of scamp work being done, and
of public works costing more than similar works done
by private business firms, or such well conducted
councils as Glasgow.

The revenue from the sale of water in Toronto is
stated in the newspapers to be $445,000; taking the
population at the highest stated number, viz., 190,000,
it runs about $2.30 per head ; an average for each house
of five inmates of $11.50. They say we owe on account
of the waterworks $3,817,287.32, or an average per head
of $20.09. Had the Toronto waterworks been con-
structed and :nanaged by a business firm with the
ability of the T. Eaton Co., for example, it would not
have cost half, and the charge to consumers could have
been proportionately less.

There cannot be a great difference between theneed
for water in European and Canadian towns which have
similar conditions, only that English towns use a great
percentage of their water in supplying cheap public
swimming baths of large dimensions. The difference in
consumption has no connection with the fact that the
heat or cold is more excessive, because the returns given
us of the water pumped in Toronto in the months of
April and November, when there is no gardenor street
watering, public water fountains, no frost needing taps
to be kept running, nor anything at all different to any
British town, gives only a little different figures tothose
published “or apy of the other ten months.

Mr. Y-almer, C.E., states that the Malvern authori-
ties supply each water consumer with a meter, and the
average consumption is 53 gallons per head per day. 1
knowseveral small townsthatdo not use meters which use
less than 6 gallons of water for household purposes per
head per day. The total quantity of water used for all
purposes in the town of Nottingham, with a population
of 250,843 last year, was stated to be under 21} gallons
per head per day. In Bradford, a town of 240,000 in-
habitants, they used 26 gallons per head through meter
for manufacturing purposes, and about 27 for all other
purposes, including several large swimming baths.
Mr. Bateman states that he tested a group of 14 towns
in England, and found the average consumption for all
purposes was 24 gallons, and in a single group of work-
ing class houses, containing 82 inmates, the average
consumption per day per head was 73 gallons. I myself
tested a house in Toronto by having anew Siemens
water meter fixed on for five years.q The house had
eleven inmates, two baths, one basin, w.c., hot water and
range boilers, hose pipe, stable and horse. The average
amount of water taken each year was under 28,000 gal-
lons, less than 7 gallons per head per day.

The Toronto Star, on May 1st, stated that only
198,000,000 gallons of water were sold to manufac-
turers in a year in Toronto, or under three galions per
head, leaving about 100 gallons per head per day for
sanitary and domestic consumption, or 75 gallons over
the consumption of similar British towns. If Toronto
were situated in England, there would be a govern-
ment inquiry into the cause of this waste. Returning
again to the mechanical and engincering side of the
subject, as I have before stated, the best water for pub-
lic use is rain water collected from clean land, because
it cannot possibly be contaminated by mineral, ma-
nurial or sewage deposits. Taking a supply from a
river near its source, or from an clevated lake, is often
as good as collecting rain water. When taken from a
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river, the mouth of the suction pipe should face the
way the water flows, because by so doing the best water
will be drawn in, while the floating impurities will pass
forward with the current. When from a lake, it should
face downward for the same reasons. Taking water
from a lower level than the town is built on is often in-
judicious, because it may be fouled by the sewage from
the population living within the watershed, which some-
times contains an area of several thousand square miles,
and should the population be small =t present, and the
impurities from the sewage imperceptible, it may soon
alter. All large towns should have forethought suffi-
cient to arrange for a good permanent supply while the
opportunity serves. To depend on a supply by pumping
and long suction conduits is risky and expensive,and itis
probably cheaper to carry a supply fifty miles and have
a proper gravitation system.® (1) Because the source
of supply being necessarily at a higher elevation than
a pumping source, it i< less liable to be contaminated.
{(2) Though the first cost of works may be more on ac-
count of the long length of trunk mains which might
have to be conveyed through tunnels and across ravines
on viaducts, yet the annual expenses of pumping in
wages, repairs, renewals, etc., will probably amount to
more than would pay the interest on the capital ex-
pended on a comprehensive, well engineered scheme.
Such a plant would be safe and permanent, besides free
from contamination, because by making judicious ar-
rangements to supply the villages located on the route
of the pipe, by measure, sufficient revenue might be
collected to pay the interest on the cost of running
“the trunk pipe through their section of territory.

When it is necessary to store water in reservoirs so
that the supply can be abundant when the rainfall is
least, such reservoirs should be carefully covered over
and ventilated. In form they should be deep rather
than extended, so as to lessen the evaporation, to
keep the water cool and at an even temperature as
far as possible all the year round, to prevent the water
from absorbing the impure gases from the.atmosphere,
and prevent the sun’s rays from increasing the microbes
and bacteria. \When large natural reservoirs are made
in the hills they must necessarily be open, and the face
of the water exposed to the sun and air; such water
should be passed through a good, clean filter immedi-
ately before entering the supply pipes. In fact all
water, however collected and stored, should be filtered.

It is a fact that the purer and softer the water is
the easier it is to contaminate. It will attract and
absorb minerals and poisonous gases with a wolfish
appetite. At Hartogate in England there are eleven
springs of water, each loaded with different minerals
and chemicals, which each stream has taken up on its
passage through the earth from the seat of the rzinfall
to the springs.

Then another example : Six families living in good,
airy, isolated houses, went on their holidays for a few
weeks to the seaside. A short time after each family
returned home someof its members were taken ill with
typhoidfever. Being superintendent of the water supply,
it was my duty to investigate so remarkable an occur-
rence, and found that the owner had broken the laws of
water distribution by allowing his tenants to take the
whole of their water supply from a large shallow open
cistern hidden in the false roof that was open from end to
end overall the sleeping rooms of the six houses, and that
the loft had no ventilation whatsoever ; so that all the
poison contained in the atmosphere of the sleeping roomg

passed through the porous plastered ceiling, and having
no other means. of escape was absorbed by the sheet of
water in the cistern, and the water became poisoned
before being used by the inmates. A French writer,
has indeed proved that the human system can be
trained to receive large doses of poison without serious
injury. If his theory was incorrect, how could so many
people live in a poisoned atmosphere, yet have general
good health. The trouble with this group of families
was that they had lived at another place for a time and
broken the contmuity of the doses, and when they re-
turned home and began to take them up again on a
healthy, well-ordered constitution, the sudden start
upset them. The water would be worse than usual on
account of a small quantity only having been used
during the time of absence. I have related this at
length to show the great importance of covering fresh
water tanks and reservoirs, and the advisability of erect-
ing them in places sufficiently removed from any chance
of contamination.

With the object of removing dirt from the lower
points of street water mains, some engineers connect
the ends of the pipes together and form a circuit of
water down one street and up another. The method
does not remove the evil, but distributes over a larger
area the dirt or polluted water in the pipes. I believe
the circulating policy is adopted in Toronto, for I am
sometimes engaged to remove fish and other obstruc-
tions from taps and valves. 1 also notice if a bath full
of fresh water stands for a few days, there is a sedi-
ment at the bottom. Then water taps and other water-
works appliances only keep in good condition about a
quarter as long as at places where the water is free
from five sand and grit. The cost of repairs and re-
newals on account of fittings being injured by the grit
must amount to a large sum throughout the whole city.
I cnce witnessed water flowing from a branch pipe
from which a fire hydrant had been removed run black
for about fifteen minutes, leaving a large quantity of
gritty deposits on the ground, and at another time a six-
inch water main that had been taken out on account of
a defect, had about one inch of black and green sludge
adhering to the lower side.

The dirt could not lie in that position, nor the
water get so far polluted as to run dirt for so long a
time, if reasonable provision were made to clean_out
the pipes and suction conduit,-and the conduit jwere
laid in such a mechanical way that the joints could be
kept permanently water tight. I don't see how they can
be kept tight during the alteration of the temperature
of the water they lie ip, if the sketch shown in the
Telegram newspaper be correct and reliable. The
proper way in my opinion to lay down distribution
water mains for a town is to lay the large carrying
mains along the roads having the highest elevation, and
take out branches commencing with a cut-off valve
and air ball, then continue them down along the streets
to the lowest points of each street or section of streets,
and on the termioating end of cach branch pipe affix a
full-sized sluice valve about ten yards beyond the last
service pipe. Round the sluice valve build a well or valve
chamber with a gully trap and drain pipe twiceas large
as the water pipe, and construct the bottom one foot
below the valve. Solids and impurities of all kinds

contained in water mains that are under pressure are
always forced to the lowest pots, and can be easily
removed by opening the terminating valves, about once
a month or oftener, according to the quality of the
water, for about one half minute.
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Water mains should be as carefully graded as gas
or sewer pipes, and have air balls of the self-acting
kind (Fig. 1) fixed at all the highest points, and full-

FIG. 1.

sized sluice valves at all the lowest points and dips»
so that the whole system may be emptied and cleaned
when necessary, and freed from deposits of grit and
slime.

It must be remembered that water will run through
water without moving the water adhering to the sides
of the pipe it is passing through, and if the mains are
larger than is needed to pass the supply taken from them,
and the water is sift and pure, the motionless water
clinging to the sides will set up an action with the metal
and become hardened and turn into a brown calcareous
matter, and continue'to grow and diminish the bore of
the pipe until there is just sufficient room to pass the
necessary stream, when it will stop and continue in
‘that shape for any length of time. For example, I
inspected a fire hydrant intended to protect an isolated
hall in a corner of a town, and found that it would not
deliver any more water than the common bib water
tap on the kitchen sink. On cutting the three-inch
main to find the cause, I found it calcarized and the
bore reduced as above stated, and the whole of that
branch line for about one half mile had to be relaid
with new pipes. Had the terminating sluice valve been
open full wide once a month, and the dead water cling-
ing to the sides of the pipe let out, along with any cal-
careous scales that might have started to form, it would
pever have been necessary to relay, and the hall would
not have been in jeopardy for several years.

A 30-inch earthen pipe having cemented joints,
that carded water from one storage reservoir to another
on the moor land, got its bore diminished by fine root-
lets passing through the cracks in the cement joints,
growing inside and choking the interior. The calcare-
ous matter growing on the inside of water mains can be
removed by a machine called a ferret, which is so con-
structed that the pressure of water turned on behind it
will force it through a moderate length of water pipe,
and during its passage 1t will scrape the inside clean.
When this method isused, clean-out doors must be pro-
vided at short intervals.

Neither 1arge nor small water filters are of any use
except proper provision is made for cleaning them
casily, because no matter what material is used for a
filtrate there is a limit to its usefulness. The best
filters are made from either animal charcoal well pressed
together, so that the water must pass through the coal,
or magnetic carbide of iron. For purifying fresh water
that is void of sewage deposits, about 15 inches of fine
washed, clean, sharp sand and 20 inches of gravel will
make a suvitable filter, if the top layer is removed and
clean washed ; then spread on again about once cach
week. This will make the water of a bright color and
pure. If I weretobuilda filter on a large scale I sheuld
have a graded concrete bottom, so that the water on

escaping from the filtrate material would come together
and form a stream to enter the distribution pipes. I
would then have a false grated bottom, bearing on pil-
lars, to hold the filtrate material. I would run the

- water to be treated over shallow troughs, the

bottoms pierced with very fine holes at a con-
venient elevation above the filter, so that all
the water intended to be filtered would fail into the
filter in a fine spray similar to a needle bath ; falling a
distance say of four feet, in the form of a fine spray,
the water would be aerated. 1 would also make a

.good system of ventilation that would insure a strong

current of air to be continually passing between the
cemented and false grating floor at the bottom of the
filter. The water should pass slowly through at a
pressure of about two feet above the face of the sand.

When water is delivered to consumers the shut-off
tap usually fixed in the sidewalk near the street line
should be of the screw-down pattern with the valve
working loose inside, so that when full open it would
allow water to pass through towards the house, but it
would not allow any ‘to return back into the mains.
The tap would have a double action ; it would not only
make a first-class stop tap, but also a foot or check
valve. (See sketch of the loose valve inside the bib tap
shown.) This would prevent any fluid being forced or

drawn into the street mains, and effectually prevent
the return of- hot and tainted water from water-heating
boilers, steam ard range boilers, etc., which is at
present very prevalent.

Lead water pipes when laid in the earth should
not be near any metal, because a galvanic action will
be produced-; nor near an electric car line, for the elec-
tricity will damage the lead if the soil it lies in is damp
and a good electric conductor. Nor should it be laid
near any tile or other drain, because a leakage of water
would find a downward way of escape, and could not
be easily found ; nor under any manure pipe, or near
dirt or filth of any kind, because when the water is
motionless in the pipe it will absorb some of the foul
gas thrown off ffom such filth through the lead coating,
and become tainted. Lead is the handiest metal for

- small water pipes, because it can be easily bent to any

angle. When damaged by frost or water hammer it is
easy to repair without removal. When laid under-

ground it will sink with the soil, stretch, or give and .

take a little without injury. On the other hand, when
rigid iron is used it will break before bending, and if
damaged a full length has to come out. It is very
unfortunate that a chemical action sets up between
pure soft water and lead, which poisons t2¢ water when
it stands motionless in the pipe for a few hours, and
thousands have beei. seriously injured in health by
drinking and cooking with water poisoned in that way.
The-water that poisoned the Louis Philip family of
Claremont contained seven-sixteenths of a grain of lead
per gallon, and the water taken from the same source
had injured to various degrees thirty-four per cent. of
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the population of the town. Analysts differ as to
whether water can be poisoned by passing through gal-
vanized or zinc pipes or not. [am positive that distilled
water can be injured by using galvanized vessels, and
if so other water must be injured to a less degree.
Black iron, specially made very strong and soft in
nature, so that it can be bent easily, is the he::xlthiest
artitle for use for service pipes. Some of the means
suggested for removing the evil and still using lead
pipes for domestic water supply, are: 1. To line the
lead pipe one-sixteenth of an inch thick with block tin;
2. To give *he pipes a bituminous coating; 3. To boil
the lead pipe before using in a strong solution of sul-
phur and soda.

As a superintendent of waterworks, I have had the
responsibility and care of many Siemens and Adams
water meters, which are used largely because they are
light and handy to fix. They are simple in construc-
tion, measuring the water by forcing it through a tuor-
binz or baker’s wheel very similar to garden sprinklers
that spin round when delivering the water. Theact of
the turbine turning round moves the dials and registers
the quantity. I have never seen large meters of this
kind in use. A meter to insure accuracy for a long
period must measure the water by loading and unload-
ing a vessel similar to a dry gas meter. When the
Siemens pattern and all similar meters become worn, or
theinside gels thickly coated with scale or dirt,the water
will pass through unregistered, and they can also be
easily tampered with. I here show a‘sketch and give
the manufacturer’s own description.

This meter is constructed upoa the.well known priaciple of Barker's mill
The tiog medivm isis of a drum, working on an ufright spindle at
the bottom. and in 2 collar at the top. The water is coaveyed by the conducting
tube into the centze of the drum, and allowed to escape at three or more aper-
tures on the periphery of the same, giving to it 2 rotary motion. At each revolu-
tion of the drum a cartain number of cubic inches of water is delivered, 2o that
fiis onl(’nmry 10 Teglster the number of revolutions-to ascertain the quan-
tity; thisis eflected by wheels and pinlons, and the result indicated in gallons
or feet, upon & gradeated dial,

In conclusion, 1 may say that when the steel con-
duit was about being laid down across Toronto bay, 1
suggested, in a letter to the Globe, printed January
18th, 1888, that a subway should be made from the
north side of the railway tracks to the nearest point of
the Island, large enough for a car track, a carriage-way
and two sidewalks for foot passengers; that the side-
walks should be raised- similar to the long subway at
Montreal, and that two conduits, one under each side-
wallk, should be laid on blocks or rollers so that the
tube could be easily inspected; after leaving the subway
the two conduits should be joined and conveyed across
the Island to the intake, trenched into the ground.
Until something in this way be done to make Toronto
supply from Lake Ontario a safe and permanent source,
frce from the contaminating ‘influence of the filthy bay

water, the supply will remain risky and poltuted when
the conduit leaks, or is loaded.with sand.

ELECTRICITY IN RAISING OIL.

An nteresting and highly successful experiment
has been carried out at Petrolia by W. H. Ashworth,
managér and electrician of the Electric Light Company
of that town, in applying electricity to the pumping of
oil. Out of the 8,000 oil wells, which yielded about
800,000 barrels in ‘Canada last year, there are nearly
6,000 in and around Petrolia. One would think that in
a town like Petrolia, where they have ¢ oil to burn,” so
to speak, they would use some kind of crude oil engine,
or at least use oil as-fuel for the steam engines that are
required on the fields. But they do neither. Theyuse
steam engines to work the pumps that lift the crude oil,
and they use wood and coal for fuel for these engines.
As those acquainted with the petroleum business know,
the wells are boredin all directions about the town, many

.of them in the back yards of the owners’ bouses;

so that the visitor on approaching the town sees
a forest of derricks, looking like the stumps of
trees left after a fire has passed through a
green forest. Under each derrick is a well, worked
either by a * walking beam” or a *kicker"—that is,
two arms joined at right angles, one arm slanting
vertically, the othet horizontally, the latter having the
pump rod attached to itsouter end. A group or *batch”
of these wells are operated from one engine, rods and
scantlings being connected from the engines to the
kickers and walking beams. The wells Tun by one
engine are at all kinds of angles to each other, this
being easily accomplished by a crude horizontal wheel,
making a quarter turn and back, and so pushing and
pulling the rods of the pumps on its line. By putting a
wheel whenever a well has to be reached at an angle, a
dozen or even thirty wells may be reached from a single
engine. Mr. Ashworth last July undertook to operate
a “ batch” of wells from the dynamo in the Petrolia
Electric Light Co.'s power house, and installed a
six K. W. s00-volt Canadian general machine in a
small building in the field beside one of the
old engine houses. The little shed required for
the purpose was only half the size of the steam power
house, and no heavy foundation or boiler setting was
required. The machine was placed on a frame consist-
ing of two pieces of 10* by 10 timber on each side, one
on top of the other, to give a clearance from the ground
for the driving gear, which was a set of pulleys belted
so as to reduce the motion imparted from a main shaft
operating a crank at-either end, the two cranks being
placed so as to give an alternate mintion to the two sets
of pump rods; this simple apparatus was attached
to 16 very heavy wells known as ‘¢ water wells,” and
running at much higher than the usual speed, but they
have been run most successfully by electricity ever
since. No boy or man is required for firing, and the
machine requires no attention after it is started each
day. Last year in Ohio or Pennsylvania one or two
wells were experimentally operated by electricity, there
being a separate dynamo for each well, but this, we be-
lieve, is the first case on record when a “ batch™ of
weils has been electrically operated.

Janas Lyoiatr, formerly of the Wallaceburg, Ont., Glass
‘Works, proposes to start a glass factory in London, Ont., which
bas tho necessary sand aear as well as superior railway facilities.
The cily isof course expected toassist the project.
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THE LACHINE RAPIDS POWER PLANT, MONTREAL.*

.
BY WM, I, BISHOP, MONTREAL.

The problem of utilizing the power of the St. Lawrence River
at Lachine Rapids, near Montreal, is one which has for many years
engaged the attention of engineers and capitalists. Their almost
unanimous opinion has been, however, that although considerable
power could be obtained during the summer months, the drowning
of the rapids during high water would so reducs this thatany
scheme requiring continuous power the whole year round would
not be feasible. Support was given to this idea by facts observed
during the running of a small grist mill erected on the site, for which
power was obtained by throwing out a small wing dam. This mill
was compelled to shut down during a part of the winter, owing to
back water. Another serious objection was that great quantities of
frazil or anchor ice run through the rapids almost all winter, and it
was thought impossible to prevent its filling up the head race and
wheels.

About five years ago Messrs. T. Pringle & Son and W. McLea
Wallbank, of Montreal, after a careful study of the question, came
to the conclusion (which has been proved since the river bed has
beern laid bare) that the backing up of the water and drowning of
the rapids was caused by the great bars of rock which rise out of
the river bed at an acute angle, facilitating the collection of frazil
and the formation of natural ice dams.

‘The Lachine Rapids are probably the most famous of the
series of rapids along the St. Lawrence River from Lake Ontario
to Montreal. Everyone who bas cver taken the steamer trip down
them, which is one of the most enjoyable experiences of every
pleasure-sceker's visit to that city, will recall the rock barriers,
which make their presence manifest to the practiced eye by the
turmoil of the waters, even when wholly submerged.

a 40-foot masonry ice breaker at the entrance, 3,305 feet of overflow
cribwork, and 360 feet of cribwork carried up square to the same
level as the top of the piers of the main dam. (2) A main dam of
43 masonry piers on concrete foundations, the piers being 4 feet thick
and 17 feet high above the level of the floor of the flumes and the top
of the foundation The piers form 36 flumes, three waste weirs, and
the foundations for three power houses. (3) A guard dam forming
the tail race, consisting of 300 feet of cribwork 10 feet wide and gco
feet of embankment formed of rock taken from excavations. (4)
A system of booms and cribwork piers Gesigned to keep the wheels
clear of floating ice, driftwood, grass, etc.

The head race is to be excavated to a depth of 12 feet
below the top of the overflow dam, and is at the narrowest
point near the entrance 525 feet wide, with a sectional area of 6,300
square feet, so that, allowing a discharge of 200 cubic feet per sec-
ond from each wheel, or a total of 14,400 cubic feet for 72 wheels,
the velocity of flow past this point will amount to about 2.3 feet per
second. As the head race widens out to nearly 1,000 feet at the
flumes, this velocity will, of course, be much reduced, so that there
will be litle, if any, lost head due to an excessive speed of current

The current in the river just above the entrance to the head
race runs at the rate of about six miles per hour, and this striking a
body of water moving at the rate of only two-thirds mile per hour
will give it a tendency to strike almost directiy outwards, carrying
with it most of the frazil, driftwood, etc., that it may contain. It
is also a fact that the current has always had a tendency to strike
outwards at this point, owing toa curvein the river bank just above
the head-race entrance.

The water in the head race will freeze over completely in win.
ter : and, as is well known, no frazil will form under the ice; but
should any commence running before the ice forms, the racks are
so hinged and arranged that they can be lowered to the bottom, or

Ento News.

HG. I—MAP SHOWING THE LOCATION OF THE POWER PLANT AND PO.E LINE OF THE LACHINE
RAPIDS HYDRAULIC AND LAND CO.

Above the rapids the river widens into a broad expanse, known
as Lake St. Lows, some six miles wide and 14 miles long The
rapids themsclves are about five miles in length, and their total
fall is about 30 feet. Briefly stated, the plan for power develop-
ment which 1s being carried out by the Lachine Rapids Hydraulic
& Land Co., 15 to project a dam into the stream at a point about
one mile above the foot of the rapids, and by a dike parallel to the
river bank and extending up stream 5,000 fcet from the river end
ot thisdam, to make a broad head race, which will take water
from a point where the water on the rapids is about 11 ft. higher
than thedam. Below the dam there is a further fall of about 1o
{t. in a distance of about a mile to the foot of the rapids.

The works are designed to utilize 15.000 cubic feet of water
per second, which will be about 10 per cent. of the entire flow of
the river at low water

The general map of the rapids shown givesa good idea of the
location of the company’s power plant with reference to the rapids
and the city of Montreal.

GENERAL DESCRIFTION OF WORKS.,

By reference to the general plan (Fig. 2) it will be noted that
the present scheme, as now being carried out, will consist of
{1) A head race 3,705 feet long, formed by 2 wing dam composed of

* From the Engineering Neics, New \'o;lc.

taken out completely, allowing it to run through the wheels. The
crib piers and booms are so0 arranged that there will be no danger
of the ice shoving down on to and destroying the racks. The
greater part of whatever ice forms in the head race will go over the
overflow dam, and the small balance will go through the waste
weirs without trouble.

CONSTRUCTION OF FALSE DAMS.

Work was commenced in the fall of 1895 by throwing out a
false dam (Figs. 2, 3 and 4) of stonc and earth at right angles to
the shore ; then by running a short wing dam down stream, enough
of the river bed was made bare (Fig. 5) to cnable the contractors
to get sufficient stone by cxcavation to grade to continuc the dam
further out into the river, and to commence running a wing dam
down to the site of the main dam, on which are the wheel houses.
Every foot added to the wing dam down stream, laid morc of the
river bed bare and al'owed excavation to be made down to grade.
This work was carried on during most of the winter by means of
steam drills, and the rock taken out was used to construct
another dam (Fig. 2) at right angles to the shore, 150 feet above
the extreme upper end of the proposed wing dams. These two
false dams were connected during the past season, and when they
were sufficiently advanced an opening was made in the lower dam
and the waterin the upper portion drained out, enabling the whole
of the work to be done on a cormparatively dry river bed. :
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Much trouble was experienced in building these dams, owing
to the raging current which at several places swept away 75 per
cent. of the material, consisting of large boulders, etc., as fast asit
was dumped in. The fact of their baving Leen built of such large
stones has also given the dams a tendency to leak badly, in spite of
banking with earth mixed with pea-straw, etc.

CRIBWORK.

The cribwork dams were then commenced. These consist of,
first, a high crib 360 feet long (Fig. €) built of 1zx12-inch face
timbers laid to 2-inch joints with 8.inch flatted ties laid 8 feet apart
in each course and 8-inch longitudinals, and, sccornd, 3.305 feet of
overflow crib with r2xiz.inch longitudinals and purlives. The
top is hipped up with an easy slope on the shore side and covered
with 2-inch plank and 8-inch tamarac split poles with the bark on.
The slope on the side towards the river is steeper, and is covered
with 8-inch tamarac squared on three sides and laid on purlines.
The vertical face of the whole dam on the share side is sheeted
witk iwo layers of 2-inch plank and an ample talus of gravel is
13id along the shore side. Both cribs are filled aith carefully
placed stone of moderate size, and are scribed and bolted to the
rock when above the grade adopted for the bottom of the head
race, 12 feet below the top of the main dam. Below this it is con-
sidered that the stone filling is ample security, and the cribwork is
merely scribed to fit closely to the rock. The wing dam cribwork,
above the main dam, is 20 feet wide at the bottom, and the cross
ties are run entirely through wherever possible.

The masoory ice breaker at the upper end of the wing dam is
40 feet long and 20 feet wide ; it is built on a concrete foundation
two-thirds the depth of the water (which is 21 feet deep at this
point), of rough bush-hammered masonry. The top is bevelied to
5 feet below the water line, and 1%-inch chains are imbedded in
the concrete to fasten the upper boom.
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piers. The piers are 4 feet thick by 48 feet long, 21 feet 6 inches |
c. to ¢. for both flumes and waste weirs.
PFOWER HOUSES (FIG. 9.)

The power house walls are built in a similar manner, and contain
between them massive concrete foundations for the generators. The
walls are four feet thick along the front and sides to the line of the
down-stream end of the piers; beyond this the masonry is only 3
feet thick and 3 feet high, with a 16-inch brick wall up to the top of
the piers. .

The generator foundations are constructed in the form of
heavy columns with arches between, and afford every facility for
getting at the holding down bolts of the generators.

Vacant spaces between and behind the foundations are filled
with stone flushed over with eight inches of concrete up to the same
level as the flume floors or tail water. These spaces will be
utilized for heating apparatus, storage, etc., and will be accessible
by a spiral staircase and a hatchway 4 x5 feet.

SHORE ABUTMENT.

The shore abutment (Fig. 15) is also built of masonry four feet
thick, and from the line of the rack runs into the bank in a sloping
ditection. This sloping portion is backed with three feet of clay
puddle up to the frost line, four feet below the ground level. There
is also 2 wing wall 12 feet behind this of concrete, three feet thick,
running 23 feet into the bank.

The portion of the abutment next the flume is backed with
concrete four feet thick, running up six feect above the flume
floor, and with clay puddle three feet thick above this up to the
frost line. These precautions are taken to preclude any possibility
of leakage around the back of the abutments.

A cribwork embankment is carried along the shore from the
corner of the abutment to a point about 50 feet up-stream. All ties
in this crib are kept so that the ends will be below the frost line.

{ 7 oTal ST
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FIG. g=—DIVISIONS THREE AND FOUR OF MAIN DAM, SHOWING I'LAN, ELEVATION AND SECTION OF POWER HOUSE AND TURBINE SETTINGS.

MAIN DAM.

The main dam piers (Fig. 7) are built of rough bush-hammered
masonry 4 feet thick, laid on a concrete foundation 4 feet 6 inches
thick, which runs up to the level of the flumefloor. Therock under
the wheel pits was first excavated and levelled off, and owing to its
shaly and unreliable nature a layer of concrete 1 foot thick, com-
posed of 2 parts sand, t part Portland cement, and 6 parts stone
(thesc proportions were used throughout the work), was laid over
it, holes being left to receive the columns supporting the flume bot-
toms Caissons (Fig. 8) of 2x 4-inch stuff, laid on the flat and well
tied through, were then run up 10 the level of the underside of the
timbers supporting the flume floor. These timbers of 12 x 15-inch
pine were then laid, running back 15 inches into the concrete, and
werce bevelled off so as pot to weaken the foundation.

The caissons were brought up to the level of the flumefloor and
filled with concrete. Two lgogitudinals of 10 x 12-inch British
Columbia fir were run under the floor timbers and 15 inckes into
the caissons along the front of the flume. These are each supported
by six 6-inch I-beam columns placed in holes in the wheel pit bottom
above mentioned, which were then flushed up. Masonry was then
laid on this foundation to a height of 17 feet above the flume floor.
This masonry is of a very high class character, the blocks being
extremely large and averaging about 2 feet in thickness: they are
laid in cement mortar, composed of 2 parts of sand to x of cement.

Two recesses, 12 x 8 inches, 36 fect apart, are provided for the
gates and stop logs, the down-stream one being 6 feet from the back of
he piers, and the up-stream onc being 4 feet from the front of the

WASTE WEIRS (FIG. 10).

The floor timbers and flooring for the waste weirs are finished
in the same way as the flumes, 12x12-inch stop logs are laid in
the up-stream check, and the upper four of these can be taken out
and replaced to suit the level of the head water. A heavy timber
slide is built over the floor for ice, etc.

Arrangements were made to drain the water through the waste
weirs under the flooring during construction. This was done by
omitting the concrete wall along the front from the rock bottom up,
and by placing slides into which one set of 12x12 stop logs, and
one set of 2x 4 stop logs will be dropped and the space between
filled with concrete, when the constraction is completed.

HBAD GATES.

Each flume is provided with a set of two head gates of pine,
5 inches thick, for a height of s feet, and 4 inches thick above, with
an iron sliding filling gate in cach, and two § x4 inch uprights with
a cross picce between fitted with wrounght-iron shackle to raise the
gates by. The head gates move in slides fitted into the check in
the masonry and fastened to an upright in the centre of the flume
consisting of a 15-inch I.beam and an 8-inch channel into which a
strip of wood is fitted, and to this the distance picce between the

two gates is screwed. This upright is braced ive* at the water . |

linc by a 20 inch I-bcam running across the flume and 11 inches
into the wall on each side; it is securely fastened at ths bottom to
an iron plate sine fect long, two feet wide and half-inch thick, rag-
spiked to the floor timbers.
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The gates are intended to be raised and lowered by a travelling
crane, and will probably be taken out and stored under water after
the wheels commence running, as they would obstruct the light i(
left in position. The space between the top of the gates and the
flooring of the building is filled with three-inci: plank laid in the
check and bolted to the upright behind the gates.

STOP LOGS.

The stop logs (Fig. 11) are 12x 12 inches, Iaid into 8 x 12.
inch recesses in the piers and braced by two sets of iron eye bolts,
three in cach brace, running diagonally down to the flume floor
and pin-connected to the angle-iron fastenings, which are riveted
to an iron plate 9 x }4-inch x 26 feet 4 inches bolted to the floor
timbers. These bolts run out to a bevel casting, bearing on the
channel iron uprights, and are provided with a nut at the outer end
and can be removed if necessary. The uprights are formed of two
10-inch channels placed back to back with a space for bolts between,
and held together with cross plates just under the bevel castings.
These braces are so placed as to take all strain off the masonry
piers.

RACK AND BRIDGE.

The rack and bridge framing rests on 12 x 12-inch timbers run-
ning lengthwise of the main dam and 11 feet 6 inches from the
front of the piers, well supported by 12x12 uprights; a butting
piece is placed at each pier and braced where necessary by 3-inch
plank.

This framing is laid level with the flume floor and is omitted
in front of the waste weirs. The rack and bridge rest on steel

frame-work constructed of G-inch I-beam uprights,.12-inch [-beams °

running lengthwise between piers to support the racks, while 10.
inch I-beams are under the bridge flocr, which is about 6 feet wide.
The outer one of the bridge beams is faced with a 10-inch timber
against which the rack rests. The rack (Fig. 12) is made of 3x ¥4-
inch bars, 17 feet long, laid to 2){-inch centres in sections 4 feat
334 inches wide, well bolted through and with thimbles between
each bar. Each secion is supported on two castings (Fig. 13) so

Plan

¥1G 13.- CASTINGS FORMING MINGE SUPIOKT OF RACA YOR PROTECTING THN
TURKINESOF THE LACRINE RAPIDS FOWER FLANT,

shaped that the rack may be swung over so as 1o lay on the head
race bottom (which will be levelled off in readiness), or it can be

casily taken out and replaced without the necessity of sending.

down a diver to unfasten the bolts.

The rack is constructed in this manner so that it may be taken
out of the way in order to pass frazil through the wheels, in case
the frazil should begin running before ice forms over the head race.
If the‘rack were permancotly secured in the ordinary way, the
frazil would adhere to the rack bars and impede the flow of the
water,

The bridge beams are floored over with z.inch plank, and a
rail is carried along the bridge about 2 feet from the edge, giving
ample room for a man to rake the rack.

BOOMS.,

The system of booms (Fig. 2) isas follows: (1) At the entrance
to the head race on a very easy rake will be placed 2 boom 1.340
fect long, constructed in the form of a Howe truss, the chords being
three 12 x 12-inch timbers, the main braces 3-inch plank, and the
counterbraces 4 x 12-inch timbers.

The 3-inch plack is laid solid on the top and bottom, and be-
tween the 12X 12-inch timbersand the 4 x 12-inch timbers are placed
on edge between the layers of plank. The whole is sccurely spiked
and bolted every 8 fcet with three bolts, one through each 12 x 12-
inch timber, the bolt diameters varying from 1 inch to 13{ inch,

The boom is in sections 250 feet long, with a clear span of 220 feet,
and is 14 feet wide and 4 feet decp. Its details are illustrated in
Fig. 16. 1t will be securely fastened to the shore and the ice-

A o

3°Tararae ok akong face
fotoke the Wear of ke

Plon.

PIG 16.-~HOWE TRUSS FORMING BJOUN ACROSS HEAD RACE.
breaker, and will be supported by four crib piers, 30 feet square,
constructed of 12 x 12-inch timbers and filled with stone.

These cribs are made large, as they stand in about 25 feet of
water. (:) At the lowez end of the overflow dam will be placed a
boom 1,000 feet long, constructed of three 12 x 12.inch timbers*
fastened with 1 {-inch chains and 1 X{-inch bolts. This boom will be
secured to a timber sunk into the ground at the shore end and wilt
rest against a buttress on the overflow dam. It will be supported
by four crib piers 13 x 22 feet, the fronts of which are at a slight
angle to the sides, so as to obstruct the flow as little as possible.
(3) At a distance of 250 feet from the front of the maia dam are
placed two piers, 13 x 22 feet, with ice breaking faces and con.
structed of 12 x 12.inch timbers.

Booms constructed of two 1z x 12 timbers, with bolt and chain
fastenings, are secured to these and inclined to the waste weir
entrance, forming a complete protection against any trashwhich
may be allowed to pass the second boom (if the water level ever
falls below the top of the overflow), and against ice which may
form in the head race up to the second boom. All the boom piers
are provided with suitable snubbing posts capped with galvanized
iron and are filled with stone.

) TURBINES.

Each flume will contain (Fig. 9) two special s4-inch Victor
turbines, a total of 72, which are connected in sets of six turbines
to twelve gencrators, fourin each power-bouse. These wheets are
set vertically on 3-inch plank flooring, and will develop 200-h.p.
each, under a rx-foot head, a total of 14,400-h.p. Under this head
they will run at 64 revolutions per minute and discharge 12,000
cubic feet of water per minute.

Each set of six wheels is connected by bevel core gears to a
common jack-shaft, and this transmits their power at a speed of
175 revolutions per minute to a 3-phase generator of 750 K.\,
guaranteed 10 stand 25 per cent. overload. The speed is regulated
by a governor guaranteed to control the speed within two per ceat.
from no load to full load.

The gears and shaltings are supported on heavy cast-iron. sad-
dles resting on 15-inch I-beam girders, two beams to a girder,
bolted at the ends to the piers by bolts running 24 inches into the
piers  These girders also support by stirrups 8-inch I-beams on
which the gear-shed flooring of 3-inch plank lies. This flooring is
so arranged that the stop logs may be taken out and hatches are
hinged over the space required to take out the head gates. At the
back and front of the gear shed beyond the ends of the 8-inch floor
beams the flooring rests on 12-inch timbers,

GEAR SHEDS.

The gear sheds (Fig. 14) are of steel frame with peak roof, Fink
truss design. The uprights at cach pier are lattice columns and are
arranged to carry 21-inch I-beams on which a 25-ton hand power
cranc will tun from cnd to cnd of the building, a distauce of 975
feet.  The distance from the floor to the caves of the shed is 25

feet, to the peak 36 fect, and the distance between uprights, or the . .

clear width of the shed inside, is 38 fect. A wooden sheathing of
studding and planking will be run along the sides and covered
with corrogated iron. Between the roof trusses, which are 2r feot
6 inches apart, 6 x 12 inch purlines will be laid. Over these two
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layers of 13-inch boards will be laid, with two-ply 10-ounce roofing
felt between, and the whole will be covered with f(our-ply plastic
asphalt.

POWER HOUSES

The power houses (Figs. 9 and 13) are built of steel frame,
and the roof is of special design, the distance to the peak being
50 feet ; 12-inch brick walls are carried all around the front, back
and sides, except where the travelling crane passes through, above
which a wooden partition will be run up with doors to close when
the craune is not in use Loads carried by the crane will pass
through openings 12 feet wide on cach side. The inside dimen-
sions of the power houses are 64 x 44 {eet  The flooring is of con-
crete covered with 1.inch slate to prevent dust rising from the
concrete.

The generator foundations form the flooring as far back as
they go: beyond them 12-inch I.beams are laid with terra cotta
between. over which three inches of concrete and slate is laid.
The flooring is given a pitch of }-inch to the foot for drainage.
A hatchway 4 x 5 feet, and a spiral stairway is provided for access
to the vault-like recess below the generators and pipes, tocarry the
cables to the switchboard, etc , run through the floor.

On the massive arched foundations are to be placed the genera-
tors; these will stand 11 feet high above the floor, have a base
15'% x 10 feet, and weigh about 45 tons each  They are held down
by four 2 -inch bolts 12 feet long, which can be readily taken out
if required Two stone blocks, 30x24 inches x 16 feet, are placed
under the generators, one at each side Two 4-pole exciters of
75 K.\V. capacity are placed at the down-stream end of the power
house. They are belted to the main shaft and will each serve two
generators, but either of them is capable of exciting four genera-
tors. The bases of the exciters are securely bolted down to the
I-beams on which they rest.

SWITCHBOARD.

The switchboard arrangements are not yet completed, but they
will probably stand on an elevated structure at the down-stream
end of the power-houses ; they will be built entirely of marble and
finished to an ornamental design.

Power will be transmitted to the distributing station in Mont-
real, a distance of six miles, at a pressure of 4,400 volts. This will
be carried by 36 No. o copper wires strung on double petticoated
insulators on six cross arms. The poles are of lattice steel work
set 6 feet into concrete, and are placed 100 feet apart. From this
station the power will be distributed throughout the city in under-
ground conduits.

The capital stock of the Lachine Rapids & Hydraulic Land
Company is $2,000,000. The officers of the company are: Presi-
dent, G. B. Burland; vice-president, T. Pringle; managing direc.
tor, W. McLea Walbank, directors, E. Rirk Green, Peter Lyall and
S. Carsley, of Montreal, and Alexander Fraser, of Ottawa. The
engineers of the work are Messrs. T. Pringle & Son, and W. McLea
Walbank, of Montreal, and Dr. Cary T. Hutchinson, Postal Tele-
graph Building, New York city, is in charge of the electrical depart-
ment of the work. The contractors for excavat:on, masonry and
cribwork were Wm. Davis & Sons, Ottawa ; for turbines, shafting,
gears, etc., the Stillwell-Bierce & Smith-Vaile Company, Dayton,
O.. for electric machinery, the Canadian General Electric Co,
Peterboro, Ont., and for steel construction and pole line, the
Dominion Bridge Company, Montreal.

There have been used in the work 8,700 cubic yards of concrete,
6,000 cubic yards of masonry, and 2,900,000 feet B.M. of timber ;
225,000 cubic yards of rock have been excavated.

‘The writer wishes to acknowledge his indebtedness to Messrs
T. Pringle & Son, from whom the detail drawings used in the pre-
paration of this article were obtained.
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THE OTTAWA WATERWAY TO THE GREAT LAKES

BY A. J. FORWARD, OTTAWA.
(Concluded.)

Besides ore, nowever, there must be taken into account flux
fuc), labor and transportation facilities. The city of Ottawa is built
on limestone.  Oa this point Mr. Birkenbine's report says :

** Limestone is abundant in the territory about Ottawa, and the
Geological Survey officers state that both limestone and dolomite,
as well as intermediate qualities of magnesian limestone, are obtain-
able. It is thercfore possible to find cither near the mines or near
the furnace location an abuadance of limestone for flux.”

Facilities for obtaining and cost of fuel are, perhaps, the two
most important clements. To quote Mr. Birkenbine again :

*“To appreciate the position of Ottawa to a fuel supply, we
may first consider its position in relation to the anthracite coal
region of Pennsylvania. Taking Scranton as a centre, the circum-
ference of a circle which passes through Ottawa, would also pass
through or close to Cleveland, Ohio, London, Ont., and Rouse's
Point, N Y. As the railroad connections between Scramton and
Ottawa are ncarly direct, and as there is no duty on anthracite
coal, this fuel should be delivered in Ottawa at approximately the
same all-rail rates that prevail to the other points named. Very
satisfactory coke for furnace use is now being produced in Pennsyl-
vania, 100 miles nearer Ottawa than Connellsville, and the use of
such fuel would give Ottawa an advantage of fully roo miles over
Chicago in distance.”

Penusylvania coal can be brought in by direct all-rail routed as
stated, or via the Rideau Canal. Nova Scotia coal comes as far as
Montreal in considerable quantity, there entering into competition
with American coal. It could be brought to Ottawa at very slightly
increased cost.  Within eight or ten miles of the ciiy are extensive
peat bogs, which might be successfully used for -oking purposes
Peat also occurs along the line of the Ridean Canal, and in the
vicinity of Caledoniz_\ Springs, close to the Ottawa River. And in
case of the location of furnaces here it would be worth while to
inquire into the value of the refuse from the various saw-mills,
which now is allowed to poliute the river.  This might be used as
a fuel when converted into gas, as at present practised in Norway
and Sweden in the manufacture of iron of the highest quality. The
location is also one of the most favorable in Canada for the
manufacture of charcoal iron, for from the forests of the great
Laurentian area might be obtained supplics of charcoal for years
to come. Laboar is plentiful, cheap, and of good quality. With
waterways south, east and west, and railways radiating in all direc-
tions, and located near the convergence of all thegreat trunk lines
of Canada which have been or may be buiit, Ottawa would be in
an ideal situation to distribute the manufactured product. To the
western market she would be as near by water as Hamilton, and
250 miles nearer to Montreal. The Canadian Pacific and Ontario
railroads running north to the Ottawa River, could be supplied to
the best advantage. With cheap iron, cheap lumber, cheap water-
power, cheap electricity, and cheap transportation, manufactures
would spring up in the Ottawa Valley, and would create markets.
And clearly, all development of mineral and forest resources to the
northward, as well as all settlement in that direction, will have the
Ottawa River as their base of supplies in the future as in the past.

In these days of Deep-waterways Conventions we hear much
said of the enormous traflic of the great lakes. It is interesting to
note that nearly 75 per cent. of that is composed of lumber and
iron. In view of that fact, and considering, that these two products
constitute our most abundant and valuable resources, residents of
the Ottawa valley may be permitted to question the sweeping
assertion that all Canadian routes to the scaboard are disqualified
«because they run through a district that can furnish but very
little freight in either direction.” e have iron enough to supply
the continent. . C. Edwards, M.P., one of the most prominent
lumbermen in Canada, referring to the extensive forest area, and
commenting on the methods of Canadian lumbermen, recently
expressed the opinion, from his seat in the House of Commons,
that a very large output of lumber from this region might be con-
tinued indefinitely, if proper neasures for forest conservation are
adopted. Unless there is some material error as to the extent and
nature of our resources, or as to the functions and effect of water-
ways in developing these, there appears to be ground for asserting
that the opening of the navigation of the Ottawa River to the
great lakes will accomplish more for the advancement of Eastern
Canada than any public work in our history, not excepiing the
Canadian Pacific Railway. Its bencficial effects in aiding the
settlement of the North.\West, as well as the northern districts of
Ontario and Western Quebec, are beyond the scope of this paper.

THe report of the investigation commission appointed by the
Dominion Government 16 inquire into the affairs of the Kingston
Penitentiary reported that the sewage works of the prison were
bad!y planned, improperly constructed, faultily equipped, inefh.
cient in operation, extravagant to maintain, and revolting to attead.
The engineer is not responsible {for the design of the present system,
but he is not blameless as regards its equipment and operation. In
dealing with the water supply for prison purposes, there appears to
have been the grossest incompetency on the part of the engineer.
The heating system is said to be operated without regard to the
favorable conditions which exist to secure economy in expendi-
ture,
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STEAM RGAD ROLLER

The Good Roads Machinery Co, of Hamilton have becn ap-
pointed agents in Canada for . & H. McLaren, of Leeds, proprie-
tors of the McLaren patent steam road roller, which has obtained
a high reputation in Great Britain, It js a modification of the
Gold Medal Traction Engine made by the same firm, and likeit, is
noted for simplicity, efliciency, economy and durability. The
McLaren roller is made in various sizes from 7 to 20 tqns weight,
and an average machine will compress over 2,000 square yards of
4-inch metaling in a day of 10 hours at a cost of $5 to $6,
including coal, men’s wages, interest on capital, wear and tear, etc.
The front rollers are carried on a patent swivelling carriage, by
which a fruitful source oi breakage is avoided, and at the same
time it admits of rolls of large diameter, which turn casily and
accommodate themselves to inequalities of the road. The hind
rollers are aounted on the main axle, and the gearing, which is of
the best steel, isso arranged and the position and width of the
wheel so adjusted that the pressure per foot of ground covered by
the hind rollers is assimilated as closely as possible to the pressure
on the ground covered by the front rollers.

The boiletrs are made of the best quality of steel plates
throughout, tested by cold water to 240 Ibs. for a working pressure
(if required) of 140 Ibs. on the square inch. All the plate edges
are planed up true, and all rivets closed by powerful hydraulic
machinery. The steel spur gearing is practically unbreakable.
The rollers are cast of a specially bard mixture of cast.iron to
avoid undue wear. They are cast several inches wider than actu.
ally required, the extra width being cut off in the lathe from the
top (or ** spongy™’) side of the casting, <o that perfect solidity is
ensured for the full width of the roll. Each roller is Atted with
scrapers on both sides, and the enginc is fitted with a water tank,
coal box, water lifter for filling the tank from any convenient source
of supply, injector for feeding the boiler, as well as a pump worked
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WX GOLDING,
NEW ORLEANS.

manufacture of mining machinery, nnd also with many people who
use such machinery, and after vary full discussion, we determined
to place 25 per cent. duty on certain articles of mining machinery,
and to speci® all the articles which we wished to make free.
There are a few items of mining machinery which are made in
Canada, and which arewell made and satisfactory to mining people,
and these cl:...~ will still have to pay 25 per ceat.  Then we place
on the free us. a large number of items which are desived by
miner:. Item §35 in the amendeq resolutions reads as follows .
Mining, smelting and reducing machinery, viz.: Pressure or exhaust
fans, rotary pressure blowers, coal cutting machines, except per-
cussion coal cutters, coal heading machines, coal augers and rotary
coal drills, core drills, miners' safety lamps, coal washing machin-
ery, coke-making machinery, ore drying machinery, ore roasting
machinery, electric or magnetic machines for separating or con
centrating iron ores, blast furnace water jackets, converters for
metallurgical processes in iron or copper, briquette making ma-
chines, ball grinding macbhines, copper plates, plated or not, ma-
chinery for extraction of precious metals by the chlorination or
cyanide processes, monitors, giants and elevators for hydraulic
mining, amalgam safes, automatic ore samplers, automatic {eeders,
jigs, classifiers, separators, retorts, buddles, vaoners, mercury
pumps, pyrometers, bullion furnaces, amalgam cleaners, gold min-
ing slime tables, blast furnace blowing engines, wrought iron tubing,
butt or lap-welded, threaded or coupled or not, not less than 24
inches diameter, when imported for use exclusively in mining,
smelting, reducing or refining.”

Special concessions are made to some lines of metal manufac-
turers. Thecarriage-makers get considerable raw material free.

Steel for toolmakers is reduced from 15 per cent. to s per cent.
Scrap iron, which was $3 a ton under the old tariffl and was re-
duced to $1.50, is further reduced to $1. Steel ingots and billets
are brought down from $4 a ton to $2 a ton. Structural iron is
reduced from 15 per cent.to 1o per cent. Iron bridges are in-
creased from 30 per cent. to 35 per cent.

TWIN PUMP.

The Twin Pump here depicted is believed by its
inventor, Wm. Golding, C.E., New Orleans, to have
a new system of actuation. Chambers BC B are
filled with water. Steam cylinder 4, shown in dotted
lines on left upper corner of sketch, actuates the
piston in chamber C, forcing the water into chamber
B, under the piston: the water ahove the piston
passes through pipe E to chamber B on opposite side,
in the direction indicated by the atrows. The return
stroke of the steam piston reverses the motion, thus
causing the pump pistons to rise and fall with abso-
lute certainty. There are many services for which
this combination will have preterence over all other
movements, notably for air pumps and for moving
large quantities of water; for drainage and for irri-

A==l

gation, where minimum first cost and cost of transpor.
tation and installation are important items.

X

by an eccentric on the crank-shaft. A powerful brake is fixed on
the engine for working on steep ground, and all the working parts
are thoroughly case-hardened. Each machine is fitted with a com-
pleteoutfi. such as firing tools, a pair of lamps, waterproof cover,
and an asso-tment of working tools—hammer, cold chisels, screw
keys, oil-can, vtc., etc. -

At a slight 1ncrease of cost the McLaren roller can be supplied
on the compound principle, and it is claimed that these compound
traction engines are the best propostioned and most economical on

the market. ——
TARIFF CHANGES.

—

The tariff revisions brought down by the Government, May
25th, contain evidences of a careful desire to conserve the interests
of the manufacturers wherever possible. In discussing the duties
on mining machinery, to which Tue Canabiany EXGINEER took
exception in our last issue, the Minister said :

** In the matter of mining machinery, in our tariff resolutions
were included a class of mining machinery exclusively used for
miniag, and provided that it should be admitted duty free. Under
the old tariff there was a clause of somewhat similar character,
restricting it to kinds of machinery not made in Canada. We found
difficulty in the intespretation of that clause, and we have found
there would be difficulty in the interpretation of our new clause,
owing to the uncertainty as to what is mining machinery exclusively.

*“We have had interviews with gentlemen interested in the

ACETYLENE LIGHT FOR MAGIC LANTERNS.

Editor CANADIAN EXGINEER.

Sir,—Within please find one dollar for another year's subscrip-
tion for your valuable paper. 1 find mwch good information in it.
While reading your account of Mr. Willson's calcic carbide works,
of St. Catharines, I was forcibly struck with the idea of lighting
my magic lanterns with the acetylene light. I would like you to give
your readers information how to generuc, and what 1o get to pro-
duce the quantity and cost for a sufficient light for a small house
where there are now three or four gas lights. Yours kindly,

¥, T. TROWERN,
Chief Engincer Asylum for Insane, Toronto.

{A description of the Niagara Falls acetylene gas machine
appeares in our April number, and that apparatus, among others,
is a serviceable one for the production of the acetylene light. The
carbide and acetylenc works operated by Mr. Willson at Merritton
now ship the carbide in conveniently small tanks made of galvanized
iron, cach holding 100 lbs. of the dry carbide, which, we under-
stand, is sold at $3 per tank, or $80 per ton. On this basis jt is
estimated that the gas produced by the carbide is equalto coal or
water gas at Go cents per 1,000 feet. Mr. Maundell, of Woodstock,
has experimented with the following result: 1 Ib. of carbide will
produce five fcet of gas, which will yield 240 to 250 candle power,
ai acost of four cents. Thus 1Y fect of acetylene gas will give



about 6o candle power for one hour at a cost of one cent.; while
with ordinary gas, at $1 per 1,000 feet, 10 feet will yield 25to 35
candle power for one hour at a cost of one cent, or about half the
quantity of light. An improved burner for acetylene gas has been
brought out in the United States, making a more economical
light and giving better distribution than those heretofore in use,
which are different to the ordinary gas burner, though attachable
on the same pipe. The method of generating is referred to in the
February and April numbers.—En.]

PUMPING BY COMPRESSED AIR.

The Pohle Air Lift is a system of pumping water from artestan
wells by means of compressed air without the use of any mowing
parts  Its advantages are claimed to bethat it pumps Jarger quan-
tities of water with greater economy and reliability. In addition
sand or grit does not affect it, the water is purified and one air com-
pressor (usually located in the engine room) will pump from any
number of wells regardless of distance. Two properly propor-
tioned pipesare placed in a well, the one an air pipe leading to the
air compressor and connected with the other—the water discharge
pipe—near its base, through what is known as the foot or end piece.
The compressed air is forced through the air pipe into the foot
piece and water pipe, and by its inherent expansive force, layers or
pistons of air are formed in the wat.r pipe, which hit and discharge
the layers of water through the end of the water discharge pipe at
the surface or tank. At the beginning of the operation, the water
surface outside of the pipe and the water surface inside of the water
pipe are at the same level : hence the vertical pressures per square
inch are equal at the submerged end of the pipe, outside and inside
As the compressed air is forced into the lower end of the water
pipe, it forms alternate layers with the water, so that the pressure
per square inch of the column thus made up of air and water, as it
rises inside of the water pipe, is less than the pressure per square
inch outside of the pipe. Owing to this difference of pressure, the
water flows continually from the outside to within the water pipe by
gravity, and its ascent through the pipe is free from shock, jar or
noise of any kind These air sections, or strata of compressed air,
form water-tight bodies, which in their ascent in the act of pump-
ing are said to permit no * slipping’* or back-flow of water. As
cach air stratum progresses upwards to the spout, it expands on its
way in proportion as the over-lying weight of water is diminished
by its discharge, so that the air action, which may have been, say
50 tbs. per square inch at first, will be only 1.74 Ibs. when it under-
lies a water layer of four feet in length at the spout, until finally
this air section when it lifts up and throws out this four feet of
water, is of the sametension as the normal atmosphere.

One of the many advantages which are claimed for this system
is that the water is 2erated, and this is an important consideration,
as is usually acknowledged, and Prof. Thos. M. lirown, of Lehigh
University, recently stated that the success of filtration is largely
dependent upon aeration The Ingersoll.Sergeant Drill Co., 26
Cortland street, New York, which construct plants on this system,
states that it is already in successful operation in a number of cities
in the United States.

Tue annual report of the Minister of Railways and Canals
shows that the imber of milesof completed railway was 16,357, an
increase during the year of 296 miles, besides 2 106 miles of siding.
The number of miles laid with steel rails was 16,137 The number
of miles in operation was 16,270.  The paid-up capital amounted to
$809,817.900, an increase of $5.177.7 " ; the gross earnings to $50,-
545.569. an increase of $3.760,087  .d the working expenses aggre-
gated $35.042.655. an increase of $2,202,986, compared with those
of the previous year, leaving the net carnings $15,502,914, an in.
crease of $1,467,096. The number of passengers carried was 14,-
810,407, an increase of §22,827, and thefreight amounted to 24,2606,
825 tons, an increase of 2,742,404 tons. The total number of miles
run by trains was 44,500,692, an increase of 3.838,712. On the
1ntercoloniai Railway system the loss on the year's operations was
$55,187. The Windsor branch showed a profit of $20,085. The
P.E.I. Railway showed a loss on the year's operations of $78,662 oz2.
The Grand Trunk Railway carried 7,587,148 tons of {reight, and
the C.P.R,, 4,576,632 tons. The number of passengers carried by
the Grand Trunk was §.177.671, and by the C.P.R | 3,036.5619. The
total gross carnings of the Grand Trunk amounted to $16,506,000,
and of the C.I.R. to $z0.175,000. Thc total net carnings were
$4.962,000 for the G.T R.. and $7.973.000 for the C.P.R. The
passenger traffic yielded the C.P.R. $4.759,000, and the Grand
Trunk, $5,002,000. The G.T.R. had no passengers killed during
the year, -
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LITERARY NOTES.

In 1894 : memorial was presented to the county council of
Wentworth rerommending that a prize be offered for a history of
Wentworth. Acting on the memorial the council offered a premium
of 8100 for the best historical essay, and the prize was awarded to
J H Smith, the inspector of public schools for the county. This
has now been published, with sume additions and illustrations, and
those who may have the opportunity of reading this instructive
pamphlet of 140 8vo. pages will heartily commend the judgment
which awarded the palm to Mr. Smith, It is not commonly known
that a white man entered the forests of Wentworth County as long
ago as 1669  This was no other than La Salle, the intrepid French
Canadian explorer, whose journeys are recorded by Galinn, one of
the priests who accompanied him, and whose narrative s quoted
from an interestine paper by B. E. Charlton, a former mayor
of Hamilton. For the ac aal settlement of Wentworth we come
down to about the beginning of the preseat century, and in that
short time the settlement and development of the county—in popu-
lation, wealth, education and in all that contributes to make a
progressive and enlightcned community—has been remarkable.
In fertility of soil, wealth of orchards and gardens, charm of rural
scenery, variety of agricultural products and intelligence of its
inhabitants, Wentworth has become famous, and Mr. Smith's
graphic sketch shows that it is also rich in historical records.
Among these not the least to be proud of is the memorable battle
of Stony Creck, in which a band of 704 British put to confusion and
flight an American army of 3,500, and by this bold assault turned the
tideof invasion from the whole province of Upper Canada. Mr.
Smith’s style is very pleasing, his language choice, and it is saying
much for the value of his work that whiledealing with localevents,
there are very few pages in his work which will not be both in-
structive and entertaining to readers who may have no personal
interest in the county itself.

The address of George E. Drummond, Montreal, president of
the Mining Institute of the Province of Quebec, on the history of
the pig iron trade ofi1896, read before the Institute at its last
annual meeting, has been reprinted in pamphlet form. Mr, Drum-
mond presents the claims of the producers of Canadian pig iron
with his well-known ability and clearness, and gives, moreover, a
very instructive review of the iron trade of Great Britain and the
U. S during the past year. While the large consumption of pig
iron in Great Britain secems to show sunshine, Mr. Drummond
sees clouds ahead there. A large part of the demand in Britain
was for war office and navy yard contracts, while the large imports
of American pig iron, taken in conjunction with the decreased
exports of British iron products, indicate impending changes of
great moment  The combined output from Scotland, Cumberland
and Furness district, and the Cleveland district of Britain, last year
was 5,624,573 tons, or 601,622 tons over 1895 ; but thisincrease was
only in the home trade, and the exports to France, Russia, Spain
Portugal and Canada all showed a decline. Very little Scotch iron
came to Canada, American pig being so much cheaper in this
market—the difference being fully 84 per ton. 1t isestimated that
only 2,454 tons of Scotch pig came to Canada last year, against
22,913 tons in 1892. Furthermore, the home mines in Great
Britain are beginning to show signs of depletion, the ** black band **
being nearly worked out, and British consumers are seeking new
mines in Spain to take the place of the Bilboa mines, which are
also being worked out. The price of Spanish ore will therefore
increase relatively and this will make American competition a
factor all the more prominent as time goes on. The American
production of pig iroriin 1896 was 8,623,127 tons, which, though it
showed a decreasc of g per cent. since 1895. was still ahead of all
other countries in the world Mr. Drummond computes the pro-
duction of pig iron in Canada in 1896 at 61,839 tons, being an increase
of 41 per cent. over 895 This does not include the returns from
Drummondville, Que., which had not been reccived. There was
also produced 12,964 tons of Canadian steel, 1,243 tons of forgings,
and 4,575 tons of puddled bars, etc. To produce this quantity the
following Canadian materials were used : Ore, 82,705 tons; coal,
114,554 tons ; coke, 46,219 tons; charcoal, 557,400 bushels, and
limestone, 33,946 tons. Of forcign materials there was used at the
Hamilton Blast Furnace Co.: American ore, 32,025 tons; or about
72% per cent. of their total consumption ; and of American coke,
30,217 tons. The Nova Scotia Steel Co.’s works used 7,269 tons of
Newfoundland ore, 3,164 tons of Spanish orc; while tbe Canada
Iron Furnace Co. (Radnor Forges) and the Londonderry Iron Co.
used solely Canadian material. In the course of this able paper
Mr. Drummond points out that in point of labor the worst kind of
competition the Canadian iron producers haveto contend with is
the negro and convict labor of the Southern States. The latter is
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“*virtually a system of legalized slavery,"” the state prisoners being
auctioned off ¢~ mining companies who pen the prisoners in the
mining camps, and get the most out of them, paying the State so
much per year per man. Mr. Drummond fairly argues that some
sort of protection ought to be had against such a system of labor.
Not the least interesting feature of Mr, Drummond’s pamphlet is
the copy of a petition signed by over 1,400 farmers, miners, mer-
chants and others of the counties of ]alictte, Vaudreuil, Nicolet and
St. Maurice, addressed to the Dominion Government in behalf of
& policy of encouragement to the iron industry of thosé regions.

The publishers of the Canadian Manufacturer are showing
commendable enterprisc in preparing a special issue containing the
new tariffs of Canada and the United States. To this will be
added the tariff of Great Britain—for, though Britain is a free
trade country, its tariff of dutiable articles makes a longer list than
most people imagine—and the whole will make a very valuable
paper for reference purposes. This special number will be sold at
10 cents, and will be issued as soon as the Canadian and American
tariffs are settled.

The magnitude of the paper and wood pulp industries of this
continent are well set forth in a special number of the Paper Mill
and Wood Pulp N.tos, recently issued by L. D. Post, 21-23 Centre
street, New York. This number contains 84 pages 12 x 16 inches,
and the splendid machinery and appliances that now go to the
equipment of the big paper mills are depicted in a fine series of
photo-engravings. Mr. Post is to be congratulated on his enter-
prising paper. It is devoted to the various phasesof the paper and
pulp manufacture, and is published weekly.

* Notes on Copyright " is the title of a really valuable treatise
on Canadian copyright by Richard T. Lancefield, the librarian of
the Hamilton Public Library. Mr. Lancefield has made a study
of this subject for several years, and he is the best authority on the
subject in Canada to-day. The present work treats of copyright in
general, and of the special features of the copyright law of Canada,
of Great Britain, and of the United States. A chapter is given to
the question of royalty, and the Canadian Acts of 872 and 1875
are defined, and the text of the suspended Act of 1889 given. The
provisions of the Berne Convention are set forth, and much other
information presented in a clear and understandable form, and the
forms of application for copyright are appended. Altogether Mr.
Lancefield has presented the first complete text book on Canadian
copyright, and it is published at the nominal price of 30 cents per
copy.

¢+ Railway Tecbhnical Vocabulary of French, English and
United States Terms,” by Lucien Serraillier, has just been issued
from the press of Whittaker & Co, 2 White Hart street, Pater-
noster Square, London, E.C. Price, 7s. 6d As the author states in
the preface, railway terms are comparatively modern; many
have been coined independently in each country as required by the
progressive development of railways, by the improvement effected
in railway plant and appliances, and by the adoption of new
methods, constructive and administrative. Some international
nomenclature is needed which shall give the technical equivalents
of these terms in each language, and thus save the time and labor
often evolved in looking up special text-books for any terms which
may occur either in foreign technical literature, or in the course of
the annually increasing business dealings between home and foreign
railways. It is to be hoped also that some understanding may
ultimately be arrived at by which either a process, operation, or
appliance shall be known by one name only in cach language, so as
to avoid the confusion and uncertainty which often arise when
various expressions denoting the same object are adopted by dif-
ferent railways in the same country.

CATAI.OGUES.

A. B. Jardine & Co., Hespeler, Ont., have placed before the
trade 2 handsome new catalogue of their machinists' tops, tube
expanders and blacksmiths® tools.

Water Pumped by Compressed Air, is the title of a most
interesting illustrated pamphlet which the Ingersoll-Seargeant Drill
Co, 26 Cortlandt street, New York, is sendiog to its friends and
those interested in the development of compressed air as an in-
dustrial force. A description of the Pohle air lift system will be
found in another column,

The Morntrcal Pipe Foundry Co. Ltd., has issued a neat
pocket-sized catalogue, which contains in addition to tables show-
ing pressurc of water in pounds per square inch for different heads,
the thickness of mectal and weight per length for different sizes of
pipe under various heads of water, specific gravities and weight of
a cubic foot of various substances, ctc., and a number of pages for
memoranda, which make it a very useful companion.

W. S. Rockwell & Co., furnace engineers, 26 Cortlandt street,
New Yark, are sending their ‘97 catalogue to the trade in Canada,
showing the advantages of the Rockwell improved duplex system
for burning fuel oil.

The Clarence E Van Auken Co. of Chicago, illustrates its
catalogue of steam specialties by photo-engravings of some of the
finest buildings in the United States, in the heating of which the
apparatus manufactured by this firm is employed.

The full page illustration in the catalogue issued by M. Beatty &
Sons, Welland, Ont., gives an idea of the variety and size of the
contractors' and mining machinery which is turned out by this
enterprising firm. Steam dredges, ditchers, derricks, shovels,
hoisting engines, horse-power hoisters, hoisting machines, stone
derrick irons, gang stone saws, centrifugal pumps and other
machinery is shown, much of it as it appears in actual operation
in the execution of contracts.

THE LATE ALAN MACDOUGALL, C.E.

A serious loss was sustained by the engineering profession af
Canada by the death of Alan MacDougall, C.E., which took place
at Exmouth, Devon, England, April 23rd. Mr. McDougall was the
third son of the late Col. MacDougall, of Edinburgh, Scotland,
where he was born and received his education. He served his
pupilage under Charles Jopp. consulting engineer of the North
British Railway Company, under whom he had cbharge of several
important works, especially on the Dalkeith Branch of the N.B. Rail-
way. He came to Canada twenty-five years ago, and was employed
on preliminary surveys and construction of the first sixty miles of
the narrow gauge railways, as chief assistant under Edmund
Wragge, consulting engineer, leaving the road before completion.
He bad charge of construction of the North Grey branch of the
Northern Railway. He was for four years in the Department of
Public Works, in charge of harbor and river improvements un the
upper lakes and lower St Lawrence, until in the crisis of 1877 the
staff was disbanded. Going to Scotland, he obtained employment

ALAN NACDUGALL, C.E.

on the North British Railway, as chief indoor assistant to the chief
engineer; had charge of the survey and draughting department.
Returning to Canada in 1882, he was a divisional engineer on con-
struction of Canadian Pacific Railway for one season, after which
he devoted himself to sanitary science, and commenced practice in
Toronto, where he worked up an extensive practice in every branch
of sanitary engineering and science. His opinions have been
sought by municipalities in every part of the Dominion on water.
works, drainage, and other health questions, and also in New-
foundland, where he was offered the city engineership of St. john's
which he was unable to accept. Before leaving he received the
thanks of the St. John’s Board of Health for his services rendered
during an outbreak of diphtheria. Among the numerous pléccs he
has advised on sewage and water supply may be mentioned : Strat-
ford, St. Catharines, Port Arthur, Belleville, Peterboro, Goderich
Ont., and Brandon, Caigary in the North-West, and Van.
couver, B.C.

Mr. MacDougall was married to a daughter of the late Dr.
McCaul, in his lifetime president of the University of Toronto, and
leaves a widow and four children, two sons and two daughters.

Tug Gatincau Valley and the Pontiac and Pacific Junction
Railway Companies are desirous of extending their lines into and
through thecity of Hull to the bank of the Ottawa River, to erect
a commodious station at the junction of the railways, and to build
a workshop for the use of both roads. An application has been
made to the Hull city council, asking for the grant of these rights.
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IRRIGATION IN THE NORTH-WEST TERRITORIES.*

BY WM. PEARCE, DOM SUPT MINES, CALGARY, N.W.T,

The object sought tu be attained by sending your society an
article on irrigation in the North-West Territories, 1s not so much
that the climate of Ontario is such that the subject 1s one of con-
siderable interest to many in that Province, though one who has
observed the beneficial effects of irrigation will unhesitatingly
assert that in very many localities, and in the majyority of seasons,
ircigation, to a certain extent, would be beneficial and highly
profitable ; nor does he require the gift of prophecy to foretell that
within the lifc of the present generation it will be practised to a
very much greater extent in the humid districts than even the
enthusiasts on the subject anticipate. Before leaving this branch
of the subject it may not be out of place to observe that few, if any,
that were reared in a humid clime, and afterwards lived in an arid
or semi-arid one, where irrigation was necessary, but were im-
pressed with the neglected opportunities in irrigation in the bumid
portions. Particularly is this applicable to gardening at.1 the
growth of trees. IFurther, you in Ontario irrigate to a much
greater extent than you imagine. Every gardener, in watering his
plants, shrubs and trees, sprinkling his lawn, etc, is engaged in
irrigation.

Writers of good repute bave asse.ixd that the Garden of Lden
was irrigated, and that assertion can be fairly if not fully proven,
and slight reflection will convince anyone that all the ancient
civilizations existed wholly in irrigated territory. The subject is
not new, but older than the earliest records, so that no apology is
necessary because of its newness.

There is any amount of scope for the inventive genius intelli-
gently applicd by the members of this association on lines for which
your training has to a very considerable extent fitted you, and in
which your tastes will no doubt find the most congenial employ-
ments, viz, in the solution of devices for accurate measurements
of water and the division thereof. Although inventive genius of a
high order has been brought to bear on these contrivances for
centuries, they are far from arriving at anything like the accuracy
desirable This, to those who have not given the subject any at-
tention, will no doubt seem surprising, but an investigation thereof
will demonstrate its truth, and the attempt of its solution will be
found most interesting even should the results not prove suc-
cessful.

Another branch of the subject equally interesting and valuable
viz., designs for dams for diversions of water from the beds of the
streams, or for creating reservoirs forstorage thereof, head gates, and
other gatesrequired along the systems, falls or drops for water which
are necessary to a greater or less extent on all systems of any size,
spillways or checks necessary to prevent the breaking of banks, etc.,
arising from local storms or cloud bursts, flumes of \arious designs
for carrying water over or around obstacles of various kinds, tun-
nels, bridges, culverts, etc, the best manner of making the topo-
graphical surveys necessary, not only to obtain the information
requisite to design the minor ditches or canals of any system, so
that economy and thoroughness in their construction may be
attained ; also the same information over a lesser area required for
the purpose of the distribution and application of the water when
delivered at some point on or near to the land on which 1t is to be
applied. Implements for levelling the land so that the water can
be cheaply and thoroughly applied thereon. It may seem strange
that after water has been applied on land for centuries that there
should be room for ingenuity or a material improvement in this
line, but such is the case: the conditions vary so that what may be
suitable in one case may not be applicable in another, and with us
where the products from irrigation must be sold at best at moderate
prices, there is necessity for the greatest economy on the lines
mentioned.

Anyone who may think this subject an uninteresting one will
find himself agreeably astonished. Running water has a fascina.
tion for all.

In 1894 the Dominion Government instituted surveys, gauging
of streams and collection of data necessary to ascertain the amount
of water available, and those portions of the territories on which it
could be best applied, also for the location of sites for the storage
of water ; this last has a very important bearing, as has also the
conservation of forest areas.

The experience of other countries, particularly that of our
neighbors to the south, has demonstrated that no time is to be lost
in making the reservations for the purpose indicated—as settlement,
the construction of roads and railways have naturally occupied
the points which are most vital in storage of rater, if such is to be
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stored 1t the minimum of cost and at the best points. At one point
in the Rio Grande, the United States Geological Survey report
that the creation of a reservoir at the best point, in fact the only
one, will necessitate the reconstruction of a railway, which would
‘nvolve the outlay of hundreds of thuusands of dollars, this nught
have been obtiated without material cost to said ratlway had the
reservation be .+ made before the construction thereof.

Up to the close of the season of 1896 the Canadiau Irngatien
Surveys had been extended over a considerable area. The com-
plete work comprises 1,296 miles of line levels, 3,811 squarc miles
of contour topographical surveys, and 44 detailed surveys of reser-
voir sites. In addition to this some 223 miles of location have been
completed for proposed irrigation canals, some of which are of con-
siderable magnitude. The question of the water supply available for
irrigation in the portionof the territories requiring irrigation has been
examined into; 319 gaugings of streams havebeencompleted, and the
discharge of alarge number of springs, and the volume of numerous
lakes measured. The information nceded in attacking the many
complex problems connected with the flow of or storage of water
has necessarily to be of an exact character, and the field work 1n
connection with the irngation surveys has to be carefully performed,
so that in some instances great rapidity is not attainable ; however
it will be seen from the above statement that good progress in this
important work has been made.

There are now in operation in the Territories 157 irrigation
canals and ditches supplying water to areas varying from 10 acres
10 10,000 acres. The total area under ditch and capable of being
irrigated therefrom comprises some 140,000 acres, of whichonly a
portion is as yet being supplied with water, but this portion is being
rapidly extended as fast as the land can be prepared to receive the
water, and from present indications, and with fair encouragement,
the growth of irrigation will undoubtedly be rapid.

Very full reports of what has been accomplished, illustrated
with maps, plates and diagrams, have been issued by the Depart-
ment of the Interior for the years 1894 and 1895, and the one for
the past season will shortly be forthcoming, and any member of the
association whose interdst in this subject is aroused would probably
obtain copies thereof by application to the secretary of the Depart-
ment of the Interior.

The cost of irsigation in the United Stat::s has been $8 15 per
acre for preparing the land and $r12.12 additional. With us the
cost will be considerably less.

The district of country which requires irnigation may be de-
scribed as follows. .

Bounded on the south by the international boundary, on the
west by the Rocky Mountains, the cther boundary being described
as follows. Commencing at the intersection of the international
boundary by longitude 102% west, thence northwest to latitude 51v
30" north, thence west to the Rocky Mountains, coniaining about
80,000 square miles or upwards of 50,000,0u0 acres.

Its elevation on the cast averages about 1,600 feet above the
sea, and the western boundary of the culvable district about 4,000
feet.

The duty of water will be high, as there is always considerable
rainfall and the subsoil being a heavy clay. It is estimated that
with storage facilities, which can be economucally constructed,
there will be water enough for seven or eight millions of acres.

The problems in connection with the application of water will
require the highest statesmanship, so that it may be so distribated
that the irrigated portions may be as proportionate y as possible
distributed around the non-irrigated portion, so as to make the
latier contribute to the maximum extent as pasturage in connection
with the irrigated portion.

The best mode of scttlement to be adopted in the arid or semi-
arid areas, has also to be solved. To utilize this vast area and ob-
tain the best results, is a goal of the highest importance. This
area must be devoted largely, if not wholly, to pastoral pursuits,
and it is probable that the greatest volume of dairy products at.
tainable on any portion of this coatinent, possibly within the same
area in the world, may be raised in the tract under discussion.

It required considerable persistency on the part of a few who
took up and agitated this question, to prevail upon our legislaters
to provide the legislation necessary for this subject, but in 1894 the
country was fortunate enough to have an Irrigation Act placed in
our statutes. It is probable in working out this question many de-
fects will be found in same. It is hoped, however, that it will not
be so productive of litigation as the Drainage Act has proved in at
least one province in Canada. As the defects are discovered, they
‘can, it is anticipated, be remedied by amendments to the said act.
With us in the Territories, fortunately, the control of both the
water and the land are vested in the same authority ; thus we will
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avoid the great weakness that has been met with, and has proved
so fatal to such a large number of irrigation enterpriscs in the
western United States It has also been attempted, and it would
seem successfully, tn have the administration thereof under strong
central control, thereby avoiding the rock which has frequently
proved so fatal, viz, disputes and litigation. On no subject, even
in connection with rich and valuable mines of the precious metals,
has there been so much heart-burning litigation, and in some cases
many lives have been sacrificed in disputes arising out of water for
irrigation purposes. 1t would prove much too lengthy to -attempt
in this to explain fully the provisions of the Irrigation Act, where-
by such disputes are thought to be avoided, the making the title to
water as secure as to land or any other property, doing justice to
the consumer as well as the one who supplies the water, providing
a speedy, equitable and non-appealable decision regarding any and
all controversies which may arise out of the constructionand carry-
ing on of irrigation. None of the very, many technical points or
problems arising out of this subject have been attempted. It
would make it much too lengthy, and had best be left and be
taken one by one by any members of this or kindred associations
There are dozens of proglcms which each in itself would justify the
production of a paper sufficiently lengthy, interesting and valuable
to claim your attention at any one session.

He who makes a hobby of any subject cannot understand why
his theme has not the interest to others that it has to himself, and
it may be that to many of you this effusion may appear dry and
uninteres*ing (it is at all events not a dry subject). But this pro-
mise can be safely given you, that at least gggout of every thousand
who take the trouble to enquireinto this subject will be interested,
and a goodly percentage will be as great enthusiasts as the writer.
This is not a reckless assertion, but one fully borne out by experi.
ence If even to a very small percentage of you an interest in this
is aroused, the writer will be highly gratified and a thousand fold
repaid for the slight trouble taken.

ASSOCIATION CANADIENNE DE SECOURS MUTUELS
DES INGENIEURS-MECANICIENS.

The Mechanical Engineers’ Society of the Province of Quebec,
was formed in 1894. The object of the ossociation is not only to
insure for its members benefits in case of sickness or in case of
death, but also to give them the technical instruction so necessary
in our days These lectures are given semi-monthly by outside
specialists, or by members of the union. By an intelligent admin-
istration this society, though having paid large sums of mcoey to
sick members, has to-day a surplus a good deal more than some
older societies The election of its officers for the year 1897 took
place on the 20th April, with the following results . President,
E F. Valiquet; 1st vice-president, H. Beauchamp, 2nd vice-presi-
dent M. Guimond, treasurer, W. Gendrun, financial secretary,
E Leroyer; recording secretary, A. DBélair; assistant recording
secretary, Jos Gingras, corresponding secretary, A. Tessier
introductor, A. Habig . door-keeper, O. Tontaine ; trustees, M. U.
Lessard (president), K. Brisbois, A. Provost, J. Langevin, F.
Lavigne, N. Depatie, Jos. Verdon, delegates to Central Council,
Brisbois, Guimond; examiners, R. Drouin, E. F. Valiquet, H.
Denis.

From a photograph bylJ. A. Dumas,
M. E. P, VALIQUET,

President of the General Association Canadicnne de Secours
Mutucls des Ingénicurs-Mécaniciens de la Province de Québec.

At a special meeting on the 4th of May, the ex-president, R.
Drouin, installed the new officers. There in a short speech Presi-
dent E. F. Valiquet gave Ex.President R. Dromin a well-deserved
compliment for his admimstration, and thanked him for his ser-
vices to the association. We publish above the portrait of the
new president and vice-president,

Mr. Valiquet is an employee of Rutherford & Sons, Attwater
ave, Montreal, saw mills, as chief mechanical engineer, for the last
five years,

M. HENRI BEAUCHAMP,

1er Vice-Président de 1'Association Canadienne de Secours Mutuels
des Ingénieurs Mdcaniciens de la Province de Québec.

BEFORE THE CANADIAN SOCIETY OF CIVIL
ENGINEERS.

The following abstracts of papers were prepared by memters
of the C.S.C.E., and read at a recent meeting :

WATER-POWBR—ITS GENERATION AND TRANSMISSION.®
BY SAMUEL V. EBBER, CHARLESTOWN, N.jt,

The author arrives at the conclusion that it is practically pos-
sible to store and secure for power about one.third of the total
annual rainfall. This ranfall he reckons at 42 inches as a faic
average for the larger part of the Umted States east of Kansas and
Nebraska, amounting therefore to about 3 cubic feet per second per
square mile of catchment area. QOne-third of this or 1 cubic foot
per sccond per square mile of drainage surface is therefore the
supply which can usually, by the aid of storage, be relied upon.

A sketch of the evolution of the modern turbine is then given,
the credit of inventing the inward and downward combined flow
turbine, which is the exemplar of all modern American turbines,
being given to A. M. Swain, 2 mechanic who had been employed
at the Lowell machine shops in the construction of the Boyden and
Francis wheels. The resuit of this change from the Founeyvon
type is to produce turbines of equal power in one-half the space
and at one-fifth the cost. -

The first cost of turbine installations 1s discussed and item-
ized for several plants, and is shown to vary irom $s50 to $100 per
horse-power. The cost of water power per horse-power perannum
is estimated in three instances at $5.04, $10 and $11.05; and is
stated to be generally covered by the figure $15 per annum per
horse-power.

In the discussion the credit for putting in the first pair of tur-
bines coupled together on a horizontal axis is giver to Emile
Geyelin, of Philadelphia.

\VATER PowER OF CARATUNK FarLrs, KExsEBEC Rivegr, Maixe.
BY SAMUEL M'ELROY, NEW YORK CITY

The river basin is of about §.917 square miles area, of which
3,800 square miles are forest, and 450 square miles are lakes and
ponds, 311 in number. (Mooschead Lake alone has an area of 120
square miles.) Mean summer temperature 61° F. to 67° I., winter
do. 19° F. With a large snow fall the thaw of the lower layers main-.
tains the winter strcam flow; and in spriny the dangerous’ freshets
of milder climates are delayed until the ice is, as a rule, brittle.

The Caratunk falls have large natural pondage above and below
the falls, whose cascade has a natural fall of 28 f1.

Annual rainfall 44.5 inches (1839 to 1888), maximum 45+.6
(1887), minimum 33~.7 (1860).

There was no time to make a continuous gauge of the river;
but from experience on this and other rivers a safe present plant
outlay for 5,000 horse-power was determined upon.

The lowest permissible flow is discussed for various rivers,
special reference being made to the lessons to be learnt from the
Lowell and Lawrence water powers. The rainfall for 50 years of
the Kennebec basin is analyzed, and the conclusion is arrived at
that the fall is good now for 5,000 horse-power, asabove, and has a
great prospective value as the timber supply diminishes, and allows
the Mooschead Lake, now impounded for logging purposes, to be-
come available for maintaining an equable flowin the summer.

Tue cost of dam, flume, head-gates, wheel pit, ctc., was in this
case $15 perhorse-power for the 3,500-h.p. actually provided on the

*Trans. Am. Soc. Mcch Eng., Vol. XVII,, P 41
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west slde; cost of wheels for 3,000-h.p. about $9, or $24 inall,
‘The fixed charges on this the author reckons at $5.24 per h.p. per
annum.

FFor comparison the cost of a 3,000 horse-power stcam plant
in this pulp-mill (where no exhaust steam is used forother purpo:
is calculated, and found to be $52.17 per h.p. per annum. (Coal
$6 per ton.)

Relerence is made to the commercial value of a water-power;
that at Lowell with a 4,085 square mile basin being valued at
$2,787.200; and at Lawrence with an area of 4,553 square miles, at

2,866,720.

Hundreds of feet of floating light wood frames are used in
Maine in the races above the mills to promote ice formation, and
prevent the production of anchorice. At Caratunk the reach above
the dam freezes for two miles up stream, with blue ice 24 inches
thick, which effectually prevents the anchor ice from getting to
the falls.

In the discussion Mr \W S Aldrich discusses curves of com-
bined turbine and dynamo efficiency for various loads.

Tue Uxspereixsing o Heavy Buibmings.®
BY JULBS BRENCHAUD.

The writer refers to the great difliculties experienced in pre-
venting injury, by settlement of heavy buildings, when it is neces-
sary to excavate and build on the immediate ad jacent building site.

The specific case treated is of a building which was to be
carried 30 feet (2 stories) below the street level, over half of which
had to be made water-tight, as it was below water level. The
total depth of foundation being 45 to 50 feet below the sidewalk,
these foundations consisted of close-fitting rectangular pneumatic
caissons all around the exterior of the new buildin;; site and
cylindrical intermediate ones for columns.

As every square foot of the property had to be built upon, the
problem svas to pin the adjacent buildings up during caisson sinking
and construction periods. This was accomplished by placing
vertical cylindrical iron columns in slits in the walls, e tending
from the foundation upwards. These were founded at the bottom
on rock or very hard hard-pan, and at their tops the bearings were
spread out by transverse horizontal slits in the walls, in which
were placed nests of 1 beams on top of the columns.

The cylindrical columns were 10 to 30° in dia., the smaller
ones being forced down by a 6o-ton hydraulic jack, in sections 5
feet long, at a time, to proper bearing; some also were partially
sunk by water jet. The larger ones under the heavier building
were sunk by compressed air, as neither the water jet nor jack
would force them through a layer of hard-pan to the rork.

The larger columans were first made of cast iron, but after one
becoming injured by forcing past a boulder, the rest were made of
riveted steel sections.

These celumas were filled, after sinking, with Portland cement
concrete.

‘The writer then details several similar cases where the applica-
tion has been successful, and concluces by stating that while this
method is not (evidently) of universal application, it will be found
the best means of trans{erring the load of an adjacen: building to
a lower foundation with 3 minimum of obstruction to the building
site about to be used, also that as these underpinnings are left tn
place, there is no danger of that slight subsidence which takes
place when other kinds of temporary underpinning are removed.

{[This method is cvidently expensive, and only applicable when
the bearing soil is poor, c.g., quicksand—and the necessity impera-
tive, when necessary it would appear to be a very admirable one.]

METHODS AND RESULTS o¥ STADIA SURVEYING.
BY F. R. NALTBY.{

For good results from stadia surveying, both good workman-
ship and good equipment are necessary. The writer recommends
for use atraasit-theodolite having the same graduation on vertical
and honizontal circles (preferably reading to 207), with a telescope
magnifying tonot less than 30 diameters. Ficld of tho telescope
to be flat and aslarge as possible. Vernier of the verstical circle to
be swung from the borizontal axis of the instrument,and to be pro-
vided with a good level, to keep its zero in position indepeadent of
the plate levels. Such instruments are not at present in common
use. Rods to be of well scasoned white pine 5 inches wide, 12 feet
long and §§ inch thick, shod with strap iron at cach end, straps
having hole in them to place over statien nail. Rod to be well
pointed, graduated symmetrically, and preferably after the pattern
uscd by the Mississippi River Commission. The leagth of the rod
divisions may be determined by trial so as to correspond with the
wire interval of the instrument, or may be laid off 1o some

*Proc Am. Sac. C. E., Vol. XXI1I., Dec., 1906
1 Journal Assn. of Eng. Sacictics, Sepl, 1836.

standard of length. The last is perhaps preferable, as the average
stadia constant can be determined with great accuracy by running
over long lines under all conditions of weather and exposure, the
exact length of such lines being previously determined by tri-
angulation. Value of the stadia constant varies in practice accord-
ing to description of work to be done. Usually it is from 100 to
125 ; with such constant the graduations on the rod should be
meters or yards and tenths rather than feet, 3£ to 4 inches being
the minimum graduation spot desirable in ordinary practice.

Party should consist of topographer, recorder, and as many
rodmen and axemen as circumstances call for. Topographer can
average soo points observed in a day, and it is true economy to
work the topographer and recorder up to their full capacity by
supplying them with all the rodmen and axemen that they can keep
busy. Topographical surveying is to define general {eatures rather
than precise points as land moouments, and care should be taken
that the area covered should be taken in equal detail in all parts.
‘To secure this, the writer advises the use of a small plotting board
about 15 x 207, upon which a continuous plotting of the stations
can be carried on to smail scale as they are occupied, and the fact
that all the area has been fully covered can_be graphically demon-
strated. The sheets are made to overlap in the usual manner, and
are of great assistance in the final plotting. For reducing the
observations, the Colby shde rule is recommended, and three
reductions per minute are instanced as easily as possible with this
apparatus.

The lice of occupied stations is plotted by lat. and dep., or by
distances and bearings from a printed circle on the paper. The
latter is quicker but not so accurate as the former. For piotting
the intermediate and side readings the Colby protractor is particu.
larly recommended. About 34 points plotted per minutz is given
as average work for two men.

Statements of the final errors of many stadia run lines are
given, and the writer's opinion is given that a discrepancy of not
more than 1 in 1,500 can be obtained in average work, and that
this is considerably more accurate than ordinary chaining. Levels
when the instrument is equipped with a level on the vernier arm of
the vertical circle can be carried for all distances within o.50 feet.

The cost of surveys made by stadia varies very greatly, and a
few examples are given :—

City of 1ltimore topographical work (including buildings,
streets, alleys), etc., $1.50 per acre, 200 feet to 1 inch. City
of St. Louis topography 73 cents per acre, 200 feet to 1 inch.
Mississippi River Commission, 1,000 feet to 1 inch, including s
fect contours, buildings, roads, fences, ctc., 1591, $36 per square
mile. Missouri River Commission, 1895, $31 per square mile;
minor jnstances from 20 to 50 cts.per ecre.  In the discussion it is
stated that the inaccuracies of stadia work are less than those due
to plotting and expansion of paper under varying conditiors, that
attempts at minute accuracy only add to the difficulties and ex-
pense of the work, and that the best use is made of the method
when the work is carried on, without regard to the optic conditions
of the atmosphere, and reduced by a constant obtained by stadia
measurements of triangulation lines.

The LivERPOOL WATERWORKS.®
G. ¥. DEACON, M. INST. C. E.

The Liverpool new water supply is taken from the Vyrnwy
River in Wales, and the a queduct connccting Liverpool with the
rescrvoir is about 76 miles long. It:acludes 4 tunnels, 6 railway
crossings, 13 river crossings, and 6 c3nal crossings, the latter in.
cluding the Manchester shipcanal. These crossings are in most
cases subways, though in some cases the aqueduct was carmried
overhead.

Lake Vyrawy is said to be the largest artificial reservoir in
Europe, its arsa being 1,x21 acres, and its capacity 12,131 millions
of gailons below sill of dam and above outlet to the aqueduct.
The acthor states that the dam for impounding this lake is the first
high masonry dam used in Great Britain, its extreme height from
overflow to base of foundation being 144 feet. A camiage and
footway 19 feet wide is carried along the crest of dam on masonry
arches. The author states a novel feature of this dam is the
employment of relief drains from the foundations emptying into a
tunnel it. the heart of the dam. The idea of these drzins was to
prevent the development of pressure due to invisible springs, which
it was thought, when the reservoir was full, might accumalate to
such aa extent uander the foundations as to be of importance as onc
of the forces to be considered baving a tendency to overtumn the
dam.

To quotc the author’s words: * Along the base of each of the
niore important beds of rock, not within 15 feet of the faces of the

*Proccedings of the Inst. C, E., Vol_. Ct\\T! )
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dam, a drain was formed by the masonry between six inches and
nine inches square, and from these drains funnels were carried up, in
different vertical transverse planes of the dam, to above backwater
level.” There are 27 of these funnels in a length of 66 fect of the
deepest part of the dam, which empty into a longitudinal tunnel
4 feet 3 inches by 2 feet 6 inches, from which a cross tunnel to face
of dam serves as an outlet and for access to main tunncl.

The tunnel under the River Mersey was one of the most diffi-
cult parts of the work, and the author states was the first tunnel
ever constructed by means of a shiéld, under a tidal or other river,
through entirely loose material. This tunnel had a cast iron lining
of nine feet interior diam., and it was driven through loose water
bearing strata 51 fect below high water. Inside the tunnel was
laid the aqueduct, consisting of two 32 in. diam pipes, of riveted
steel plates. The author says the site for this tunnel was favorable
for laying the pipes in the muddy bed of the river, but that parlia-
mentry exigencies forced upon the corporation the coastruction of
the tunnel, for which the site was the worst possible.

These water works were begun in July, 1881, finished July,
1892. The total cost has been about £2,300,000 for a supply of
14,000,000 gallons per diem, but the author claims it can be
increased to abaut 40,000.000 gallons per diem for additional cost of
£1.600,000.

&c’cric Wa.shes.

\WV. B. Crosk is now manager of the Toronto Suburban Street
Railway Company, Toronto Junction.

THE new Victoria Bridge will carry the wires which will bring
clectric power from Chambly to Montreal.

E. Staoe has gooe into the electrical supply business, in Que-
bec, and will handle chiefly lighting fixtures.

I Quebec the Lower Town Street Ra ilway Company has sold
its franchise to the new electric company for $20,000.

WoRk is to be hurried on the Quebec street railway. An
opening on the 220d is what the management is working for,

Tue Brantford Electric and Power Co. is now running its new
turbines, which arc capable of devecloping 6oo horse-pawer each.

NiAGARA FaLLs Soutn, ONT., has granted a franchise to the
Lundy’s Lane Electric Railway to run over certain streets of the
town.

Tue agitation {or an electric railway to connect St. Catharines
and Beamsville, Oat., is going ob, and there are prospects of

A TELEPHONE cable has been lald across the inlet between
Moodyville and Vaucouver, B.C., by the New Westminster and
Burrard Inlet Telephone Company, under the supervision of H.
W. Kent.

Hovcxins & Hosual are building a factory, 40x 6o feet, for
the American Carborundum Co., Niagara Falls, Ont,, in which the
compapy will begin the manufacture of its product by June z5th,
in order to hold its charter. Sufficient power to carry on work on
a small scale has been obtained from the electric light company.

Tue Consolidated Railway Company's systems in Victoria,
Vancouver and New \Vestminster, B.C., are now owned and
operated by a new company formed for the purpose of acquiring
them in London, England Thenew company, which is called the
British Columbia Electric Railways Company, Limited, took
possession on the 15th of April and are making a number of
improvements,

JupcuexT has been given in the Hrst of the trials arising out
of the tramway disaster at the Pointe Ellice bridge, Victoria, B.C.,
May, 1896, the jury deciding that the city was liable for the disas-
ter. The plaintiff, Mrs. Gordon, whose husband was killed, was
awarded $10,000 damages, $7.000 to herself, $1,c00 to the eldest
son, $1,500 to the youngest child, and $500 to a step-son. A num-
ber of other suits will follow.

Tue longest electrical transmission plant in the Dominion of
Canada was put in operation a few days ago near Three Rivers,
Que. This plant was installed by the Royal Electric Company of
Montreal, for the North Shore Power Co., and transmits 700 h.p.
from Gratd Chute, on the Batiscan River, a distance of 17 miles,
to thecity of Three Rivers, Que., where the power is used for arc
and incandescent lighting, aswell as for power. S.K.C. two-phase
apparatus is used throughout. A full description of this long dis-
tance high voltage plant will be published very shortly.

Tue Hamilton Times says recently of the Cataract Power Co.,
of Hamilton, Ont.: A company has been formed to take Lake
Erie water from the new Welland Canal at Allanburgh and from
the Chippewa River at Port Robinson, and turn it into Lake
Ontario via DeCew's Falls, utilizing the water power of the falls to
fenerate electricity, which will be conveyed to Hamilton to pump
Lake Ontario water into the city, to run our sireet and suburban

- railways, to light the streets and to move the machinery in the

factorics. . Patterson expects that be will have 5,000 horse-power
available four montbs hence, and 50,000 to 60,009 horse-power at a
later date. N

Tue Toronto Street Railway Co. is celebrating the Queen's
Jubilee, putting on the road 20 handsome open cars, to be known
as ** The Jubilee Set.”” Each caris 27 fect loog, and 7 feet 6 inches
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success. .

. .. . . wide, G fect longer than the present open cars. The extra length

: A O. Gravooy, C.E., city eogineer, Lond.on. Oat., is oneof will allow a space of four inches more between the seats, addiag

¥ the provisional directors of the Chatham City and Suburban greatly to the passengers' comfart. The cars are painted white

) \ig, Railway. and gold, carry bicycle racks on the back, and have doable steps at
X Wat. Sniner & Co., Waterloo, Ont., electric light, have com- the sides. The latest style of motor made by the Canadian General

Electric Co. is used, and cach car will seat 50 passengers. Manager
Wanklyn and Superintendent Gunn maintain that the * Jubilee
Set ** are the finest open cars on the continent.

Tue Sherbrooke Gas and Water Co., Sherbrooke, Que., has
recently made extensive additions and alterations in its plant; the
station has been enlarged, and there havealsobeen installed two
additional water wheels. The clectrical plant has been increased

menced buildiog their engine room. A 75 h.p. Corliss engine will
run the dynamos.

It is proposed to extend the London, Ont., Street Railway be-
yond the asylum for the Insane to Pottersburg, and also to connect
the city with the town of Lucan. -

A CORRESTONDRNT of the St. Johns, Que., Newos says that the
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proposition for an electric railway from Moatreal running through
the Eastern Townships to Sherbrooke, is not taken seriously by
the township pcople.

CoatEs, Sox & Co., bankers, London, Eng., recently placed
an issue of {50,000 of the Montreal Royal Electric Company's
shares, there being more offers than werc applied for in the com-
pany's circular. The issuc price was r40.

Tue Aylmer Electric and Manufacturing Company. Ltd., ap-
plies for an Ontario charter to supply heat, light and power by
steam and electricity in Aylmer, Ont. ; capital, $20,000; the incor-
porators are H H McDiarmid, D. C. Davis, J. Simpson, Aylmer;
J. W. Campbell, W. H Irving, Toronto.

It is probable that Hamilton, Oat., will appoint an electrical
engineer as 2ssistant to the city engineer, owing to the increasing
share of the engineer's duties which have to do with that sobject.
G. Black, Hamilton, is favorably mentijoned for the position.

F. E. Harvey, doing business as the Citizens' Telephone
Exchange, with office at Waterloo, Que., has assigned, Theassets
are placed at $11,000 to $12,000, and the liabilities at §6,000 to
$7,000. The principal creditors are: C. E. Harvey, Waterloo,
$2,600; E. T. Bank, $1,000; Joha Bradford, Granby, $1,000; W.
N. Call, Waterloo, $850. C. E. Harvey is carator., i

by one 180 K.W.and onc 75 K.\V., *S.K.C.” two-phase generators,
in addition to the 75 K.W., S.K.C. two-phase generator which was
purchased about a year ago from the Royal Electric Company, and
which makes the plant one of the most complete incandesceat plants
in the Dominion. The management of the company has installed
a power circuit from the alternating two-phase apparatus, and are
Bow serving power and light successfully from the same geacrators
and lines,

Tur Packard Electric Co., Ltd., St. Catharines, Oat., has
rcecntly placed upon the marketits type ** L* transformers. These
transformers are claimed to be vnique in design,and their efficieacy
at all loads is guaranteed by the makers to be greater than that of
any other. The Packard Co. will, at the request of any central
station, condact tests for core loss, copper losses, regalation and
insulation, of their type ** L™ transformers in competition with
those of any other make. It also guaraniees these transformers not
to increase over 40 in temperatareafter runaing full load for cight
hours. The all day efficiency is very high. One unique featare
of these transformers, which will appeal to the central station and
their line men, is that they require .bnt one cross-arm upon the
pole, and do not require any separate baogers: the arrangement for
hanging being permanently attached to the transformer.
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EvkeTricity is to be used for pumping water for irrigation
purposes at Korachien, Egypt.

Tue electric light by-law, recently voted on in Chatham, Ont.,
was defeated by a majority in all the five wards of the towa.

Tug Cataract Power Co, Hamilton, Ont,, has received per-
mission from the city council to erect poles. The city will collect
$1.00 per pole from the coinpany.

Tur Rogers Electric Co., of London, Ont., are 1nstalling a
200-light plant in D. S Perrin & Co s biscuit works in that city.
The Goldie & McCulloch Co. of Galt are supplying the engine.

La Compagnie Electrique de Saint Ltienne de la Malbaie
applies for a Quebec charter, with a total capital stock of $5,000,
headquarters in the parish of St. Etienne de la Malbaie: to exer.
cise the industry of electricity in all its branches. The incorpora.
tors are as follaws J.\Warcen, Pointe au Pic; H. Simard, P.
Maltais, A Larouche, J Couturier, A Guay, La Malbaie.

Acmrre Gaaxox & Co., Victoriaville, Que, who began in
December last furnishing incandescent light to the towns of Vic-
toriaville and Arthabaskaville, have found it necessary to increase
their plant owing to the rapid increase in their lighting. They have
ordered a 75 K.W., *“ S.K.C.” two-phase alternator from the Royal
Flectric Company, Montreal, as it is their intention to furnish
power as well as light from the same generator and circmit.  Their
first installation was single phase alternating, but finding that they
could also secure some power business during the day, they decided
to operate their plant 24 hours per day, and for this purpose
sccured an S K C ™ two-phase machine, from which they serve
both lights and power.

THE Boiler Inspection and Insurance Company announces that
its special service department has arranged to extend the advan.
tages of competent and periodical inspection to electrical dypamos
and motors. The services of a competem electrical engineer,
R. A. Ross, have been secured as consulting engincer, and skilled
inspectors will make careful and periodical inspections, and do
whatever is necessary in order to keep the motor or dynamo in
proper running order. The chief advantages to motor and dynamo
users in such an arrangement are, that the risk of having the power
supply stopped is greatly lessened through the frequency of in-
spection, and the annual cost of maintenance being a fixed amount
can be better provided for.

Tue Quebec Court of Appeal has given judgment in the case
of the Bell Telephone Company vs. the Montreal Street Railway
Company. The appeal was from a decision rendered by Judge
Davidson dismissing plaintiffs’ action for $27.626.07, damages
alleged to have been suffered on account of defendants building
and operating an electric railway on the streets of Montreal. The
first proceedings of the case were instituted by plaintiffs in January,
1S93. It was maintained by plaintiffs that the current from
defendants’ wires had seriously injured many of the plaintiffs®
tclephone wires; that on account of the influcnce of defendants’
wires plaintiffs had been compelled to construct costly return
ground wires; that the defendants had not the proper authorization
from the city council for operating iis system now in vogue; that
the damage to plaintiffs’ wires could have been obviated by de-
fcndants using a double instead of a single trolley system ; that for
these and other causes plaintiffs should be awarded the sum claimed.
In answer to these allegations defendants produced proof to show
that the Street Railway Company had been given license to operate
au clectric railway on the streets cf the city ; that if plaintiffs had
expended money on improving the telephone system defendants
should not be held responsible for it that the city council had the
power to authorize an clectric system 10 be operated on the streets
of the city without first consulting plaintiffs; that said city council
had in its contract with defendants specified that the electric
system used by the strect railway was the same as now in voguc:
and that in consequence defendants were in no wise responsible if
plaintiffs had suffered loss by its operation ; that the strects of the
city were as frec for defendants to use as for plaintiffs. Sir Alexander
Lacoste rendered judgment on the app=al. dismissing it with costs.
upholding the judgment of Judge Davidson. The learned judge.,
after going cxhaustively into the facts of the case, decided that the
city council acted legally when it anthorized electricity to be used
Ly the Montreal Street Railway Company as a motive power © that
they had power to sanction the system now used by defendants
being operated in the city: and that, finally, the streets not being
the private property of the Bell Telcphone Company, it could not
assume control of them and sue for damages; for these, and other
reasons, the judgment rend:~od in the Superior Court was upheld
and the appeal disnussed with costs.

]\/@ing atters.

O was struck last month at the Parkhill, Ont., Mineral Qil
Syndicate’s test well on S. Atmore’s farm.

Govrv has been reported from several new locations in Simcoe
county, Ontario

ANTHRANOLITE is reported from Gooderham, Ont., near Lind-
say. The deposit is said to be extensive.

From Kamloops, B.C., come reports of very rich mines situated
in a fine grazing country,and within a few miles of the C.P.R.

Tug General Mining Association, Ltd., Sydney Mines, N.S.,
has ordered two Lancashire boilers from 1. Matheson & Co., New
Glasgow.

AsuesTos which is said to be a particularly fine quality is said
to have been discovered by \W. Bannister and Jno. Rutherford, on
Fish Creek, 25 miles from Calgary, N.W.T.

As knowledge of the mid-cast-Ontario mineral region increases,
the gold-bearing area grows in size. It is now shown to extend
north as well as east and west from Hastings county.

Crose to the Fire Mountain prospect near Harrison Lake,
B C, another claim has been opened up, the principal owner of
which is J Leckie, Vancouver. One assay ran $300 in gold.

Free gold has been found, it is said. in the Black Bear. The
lower workings of Le Roi show considerable {ree gold, and it is re-
garded as possible that it may develop into free milling mines.

Excuisn experts who bave been inspecting the large iron de-
posits in the vicinity of Conception Bay, Newfoundland—deposits
more than 14 miles long—report favorably on the quality of the ute.

Itis now stated that the Deloro mispickel mines in Hastings
County, Ont., are turning out $1,000 a day in gold. Thecompany
has, besides its regular staff, three gangs of prospectors hunting for
fresh leads.

Goup has been discovered at Jay's River Road. three miles
from Milford. N.S. The lead is said to be over 100 feet wide, and
consists of porphyry and pyrites, sprinkled with gold and galena.
It assayed $24 to the ton.

GeorGE V. Pizrce and F. H. Lippett, part owners of the
Colorado Ore Sampling Works, of Deaver, Col., were recently in
Slocan, B.C., looking for a site for ore sampling works to be
cstablished in that region.

THe first International Gold Mining Convention will convene
in Deaver July 7th. 1897, and continue in session during the Sth
and gth. This is tbesfirst step towards uniting the interests of
those taking part in this most important industry.

AccorDING to the Coldwater, Oat., Planet, Benjamin Dempsey
and John Yates, of Midland, Ont., werein and around Coldwater and

icinity recenily, taking the heights of land and examining the
ground, and have discovered oil in the neighborhood.

CuarrLes R. May, of tbe Easton & aAnderson Company, Lon.
don, Eng.. manufacturers of mining machinery, has been in the
Marmora district recently superintending the erection and starting
of a new orc crusher on the property of the Gold Ficlds Company.

DrepGiNG for gold is to be carried on extensively on the Sas-
katchewan this season. Six mining scows have been huilt at
Walter & Humberstone’s yard, Edmonton, this spring. All but
one will use steam machinery. It is reported that work will start
on three others shortly.

Tue famous * Paris Belle* case will go to the Imperial
Privy Council. This is the Nelson and Fort Sheppard Railway
Co. v3. Jerry ¢ al., in which the railway claims under its Crown
grant against the miners® claim. The property in dispute is situ-
ated in the town of Rossland, and is very valuable.

Ax employee ot the Canadian Gold Ficlds Company has dis-
covered a very fine vein of gold-bearing quartz on the company's
preperty in Marmora, and F. Landenberger, of Belleville, Ont.,
says that he has struck a rich veia g {eet wide, of free-milliog gold-
bearing quartz on his property in the township of Gwinsthorpe.

Sir HEnrs JoLv pr LotmiNiEre recently published 2 letter
from the secretary of the B. P, Gold Property Co., Lid., which
offered him 20,000 fully paid-up shares in the company for the use
of his name as a director. Such schemes are worked every hour
of the day How is it that Sir Henri's exposure is the only one
made as yet > It is in the public interest to publish such matters.
Sir Henri's reply was: * If T had the remotest idea of taking any
shares in your company, the offer you make me by yours of twenty-
second instant wouald be sufficient to prevent mo.™
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TuE announcement comes that gold has been found in paying
quantities in Lavant township, Lanark county, Ont., on the farm
now occupied by John Ferguson. Late last fall Barry & O'Brien,
Renfrew, interested themsclves in the find, and sunk a shaft to the
depth of seventy-five feet. Samples were assayed and are reported
to have given an excellent yield.—Lanark Era.

Tug Ottawa Mining and Milling Company, of which the Hon.
G. E. Foster and Messrs. Levi Crannell, A. W, Fraser, Geo. Hay,
Hiram Robiason, John Coates, Charles Magee, E. Seybold, and
J- Mather, are the leading stockholders, will, it is said, erect a
customs stamp mill for gold ores on the Dick and Banning water
power, about four miles {rom Rat Portage, Ont.

TuAT the man who buys shares does not always buy a mine is
well known, but it remained to be established that you might buy
a mine and still have nothing, as below frem an exchange: * The
Orphan Boy, in the Big Bend country, considered a very valuable
free milling proposition, with a large amount of ore on the dump,
was sold under the hammer for $6,300 to satisfy the judgment of
its manager, Mr. Haskins."

THERE is some great tunnel work being done just now on the
Iran Colt, says the Rossland, B.C., Afiner. The Iron Colt had
made a contract with the Alberta company for the use of their tun-
nel, which is 350 fect long, not 300 as first stated, and starting at
the end of this, with a depth of 160 feet, the Iron Colt tunnel will
run 300 fest to connect with the shaft and pierce the ledgeata
depth of 350 fect. Mr. Heacock, who ran the Alberta tunnel, has
been cngaged by the Iron Colt company to take charge of this
work. The work is being doae with a Rand giant drili—thelargest
drill ever brought into camp. Its cylinder is 3} inches . .-,
and with go pounds of compressed air it makes 300 sto™ s per
minuate, carrying 8oo pounds with cach stroke. It casily drills 18
inches in five minutes, a wonderful performance in the hard rock
of this camp.

Tue Government has determined ona vigorous administrative
policy in the Yukon country. Thomas Faucett, Dominion Topo-
graphical Surveyor, has been appointed the Birst regular gold com.
missioner in that country, and with a staff of assistaats, number-
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Bips are asked until June 15 for the purchase of first mortgage
bonds, amounting to $1,497,324. and 15,640 shares of the capital
stock, amounting to $1,064,000, of the Port Arthur, Duluth and
Western. Toronto General Trusts Co. are the agents.

Tug work on the new buildings at the harbor terminus of the
Ontario, Arnprior and Parry Sound Railway is progressing rapidly.
The company is building two large docks, some twelve hundre |
feet each in length, and a cross dock for coal.

Tug office of assistant general manager of the C.P.R..has been
abolished, and Thomas Tait has been appointed “manager of the
company's lines east of Fort William, office at Montreal, and Wil-
liam Whyte has been appointed manager of the lines west of Fort
William, office at Winnipeg.

A niLL respecting the Canada Atlantic Railway Company has
been approved, providing that the company may extend its line
from the present terminus at Lacolle, St. John county, Que., to
points on the northeasterly boundaries of the States of New York
and Vermont, crossing the River Richelieu by a bridge at Lacolle.
Five years are given far the completion of this work, and the com.
pany isauthorized to issue bonds to the extent of $25.000 per mile.

It is announced that Malcolm & Ross, railway contractors,
have secured the charter of the Restigouche and Western Railway,
a line prujected to connect with the Baie des Chaleurs Road at
Campbellion, N.B., and run to St. Leonards on the St. John River,
a distance of 110 miles. At Van Buren, Me.. just across the river
from St. Leonards, the new line will connect with the Bangor and
Aroostook Railroad.

Mocu comment is made upon the British Columbia Govern-
ment’s plan for bonusing the Cassiar railway. The Cassiar country
is to a certain extent like the Yukon, a rich gold country of im.
mense area, but difficult of access, and dependent upon the coast
for supplies for the miners. The application for this railway has
been made by Warburton Pike, the great hunter. The Govera.
ment promises to lease for 50 years to the company blocks of land
not to exceed 10,240 acres per mile for each mile of road built. For
this the railway must pay oneand one-half per cent. royalty on all
precious metals taken out, $50 a year for cach claim taken up,

Ed

ing seven, has started for the field. The party goes direct to Daw-
son City. at the junction of the Klondyke with the Yukoo, and
their time of duty extends over a period of two years. The duties
of gold commissioner have until now been performed by Inspector
Constantine, who is in charge of the North-\WVest Mounted Police,
‘but they have of late become so heavy that the departments, of
necessity, had to be separated. To carry out the work as at present
proposed it is believed the mining laws will have to be amended.

$100 a year for every transfer of a claim. 50 cents per thousand for
milling timber cut, and 25 cents per cord on cordwood, and 5 cents
a ton royalty on any coal mined. These railway landsduring the term
oi the lease are open to entry by free miaers who, however, must
give the company a hall interest in any mine they stake out.
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William Ogilvic of the Department of the Interior will start for
home when Mr. Faucett arrives at his destination, but other east-
ern officials will be sent out to enguge in other departmental work.
Among these will bea few surveyors, whom the government pro-
poses sending to make a survey of the feasible waterways into the

%lwagi j\/@’ters: “—

Tue trackmen on the C.P.R. have recently received an advance
of ten cents per day in wages.

Tuz G.T.R. shops at Braatford, Ont., are working more hours
per week at present than has been the case for many years.

Divisiox Enginecr Chapman, of the G.T.R. at Allandale, Ont.,
reeently examined the site of the proposed new elevator at Midland,
Ont

R. MaxrroLe has been appointed general supersintendent of
the Pacific Division of the C. P. R., in place of H. Abbott, who has
tesigned. .

S. Secoung, G.T.R. car foreman at Montreal, has been ordered
to London, Ont., to assame one of the foremanships in the car
shops there.

A rocoxotive cxploded in the lotercolonial round-house at
Richmond, N.S., May 14th, and the bailding was wrecked and the
railway tracks torn up.

Tue G.T K. will double track its line between Afontreal and
Richmond, Que., at once, in preparation for the increased traffic
consequent apon the rebuilding of the Victoria bridge.

It is reported that acetylene gas is to be tried for lighting pur-
posesin carriages on the London (Eng.) and North-Western Rail-
way; it has already Leen experimented on with satisfactory results.

N;gndustrié.l cles.

Cargary, N.\W.T., recently voted $3,000 to replace the Elbow
bridge.

Caxapa MirLx Coxnexsineg Co., Antigonish, N.S., has been in-
corporated.

Tane Mac Machine Co, Ltd., Trail, B.C., isbuilding a foundry
40 x 50 fect.

A pax and bridge were carried away by a flood at Ile Verte.
Que., recently.

A xew Methodist charch to cost $12,000 is to be erected at
Renfrew, Ont.

Tue Matane, Que., River bridge was carried off by a freshet a
short time ago.

E. CaxxiFr, of Winnipeg, has perfected a machine for pre.
venting prairie fires,

Tur Whitelaw Trading Co. is cstablishing a central butter
factory at Brandon, Man

Tuer capital of the Prescott, Ont., Elevator Co., Ltd., has
been increased from $175.000 10 $300,000.

Citv ENGINEER MURDOCK, of Si. Joho, N.B.. recommends the
installation of an additional high level pumping plant at Silver
Falls.

SENATOR Sxownatyl's saw mill at Chatham, N.B., has been
1thoroughly overhauled and new machinery added at a cost
of $10,000.

Bawnber & \VWaTsow, iron founders and manafacturers of water
wheels, Mcaford, Ont., have dissolved partnership. C. Barber
continnes the business,

Joserit RoGers' new sawmill at 16 Island Lake, Montfort,
Quae., is neatly built. It is to have a complete modern equipment
and is expected to be running in about four or five weeks. Alr.
Rogers is the pioncer settler of this vast lumbering district.
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Gro. Vick & Soxs, Orillia, Ont., will rebuild their flour mill
at once.

CrLark & UTLRY, of Salmo, B.C., are building the bridge across
the Salmon River.

SartT Syp Magig Ont
cost at first about $40 c00.

is agitating for a sewage systen to

Tow Wire Yence Marufactunng Co 5t Julin, N 8, s stupping
its product to the East Indies.

M Renses Ayr Ont, will baild an elevatur at unce to take the
pPlace of the one recently burned

Twe stand pipe of the Diescroniv waterwourks was completed
last month by A. Davis, engincer, Montreal,

Tar moulders i the McClary Manutactuning Lo s stove-
works are fully empluyed altes o five weeks lay-utt

Tue bridge acruss the Lastican river at Frnices Mills, St.
Stanislas, Que., was carried away by a freshet recently.

TrNDERS have been let fur enlarging and improving St. jJames’
church, South London, Ont., at a cost of about $0.000.

RoueLre & Hawitach, late of Seattle, under the style.of Rob-
son Milling Cou., will establish a sawmll near Robson, B.C.

A o ~TRACT fur a new public schuul on Albion street, to cost
$14.800, has just been let to Suhulte Bros. of Branttord, Unt.

BranTrorn, ONT 15 trying to sccure a furniture manufactuning
firm to occupy the Bain wagon works butlding in that aity,

Tug Maria Pulp and Timber Company. Maria, Quebec, on the
north of Bay Chalecur, eaxpect to begin work the 1st of june.

Tur by law granting a bonus of $6.000 to the Bowmanwville
Rubber Manufacturing Company was carried by a large majority,
May 22nd.

Wienis Cunemay, C.E., Toronto, and Col. T. H Tracey,
C.E., of Vancouver, have been asked 1o estimate on a sewage sys.
tem for Rossland, B.C.

Tue Mctachren Heating Co has decided to build a new pat-
tern shop. It will be added 1o the old Cant foundry building that
the firm recently purchased.

Praxs have been invited by the New Brunswick Government
for a new bridge across the Big river at Bathurst, N.B,, to be of
steel, with stone buttresses

IT is estimated by J. A. U. Beaudry, C.E., that the cost of
improving the Sherbrooke, Que., water works, if the city should
take control of them, would be $S0,000

L.eaTuER & \WATSON, steei and iron merchants and agents for
railway equipmeat, Hamilton, have removed to their handsome
new offices at the corner of King and James strecets.

Tue pipe foundry of J. & C. Hodgson, near Montreal, is to be
opened soon. The factory has been closed during the last four
years, owing to the duty on their raw material being too high.

Myer & Wmirz, gas and gasoline engine manufacturers,
Auburn, Indiana, have written the Mayor of Hamilton, Oat., with
reference to the establishment of a branch of their industry there.

Tue MacGregor-Gourlay Co., Limited, Galt, Oat., is now
turning out the semi-automatic bicycle hub machines, and recently
shipped onc to the Welland Vale Bicycle Co. St. Catharines, Ont.

It is said that Mr. Windler, of New York. has boughtlands on
the Saguenay river, Quc., from Terres Rompers to Caron's Falls
ncar the moutk of Riviere aux Sables, and will build a pulp factory
there.

The Carncegie Steel Co. has closed onc of the largest contracts
it ever made. It is for 18,000 tons of steel to be used in the con-
struction of the new bridge, to replace the Victoria tubular bridge
at Montreal.

Tue property and plant of the Lunenburg Iron Co.. Ltd.,
were sold recently to G. N. C. Hawkins, aciing for the People’s
Bank, for $3.000 It is expected that the company will resume
business shortly.

Tne John Watson Mfg. Co.. Ltd.. Ayr, Ont., capital $;75.000,
will manufacture agricultural implements, cte. The incorporators
are:  J. Watson, sr., J. D Watson, W. D. Watson, A. E. Watson.
E. D. Watson, Ayr, Ont.

A NEW acetylenc gas machine, the invention of James G. Kerr,
a young Canadian of Niagara Falls, Ont.. is now claiming atter
tion. It is claimed the inveniion permits of replenishing the sup
ply of calcium carbide, from which the acetylene gas is generated,
without allowing any of the gas in the machine to escape, or in any
way interfering with its working. The spent carbide is also re-
moved at the same time, the whole operation ozcupying less than
two minutes time, and is done without soiling the hands.

Tue Irondale, Bancroft and Ontario Railway bridge over
Baptiste Lake was wrecked not long ago. The bridge is 1,922 feet
in length, with pile approaches at either end, the centre spans
beiug upheld by wooden piers.

Wit tiam Jessur & Suns, the well knuwn steel manatacturers
of Sheffield, contemplate having a permanent branch in Toronto,
and will erect a new warehuuse this year of a sustavle buillding can-
not be obtained ready to hand.

ArserT E Reep, a large paper manufactucet of Logland, has
purchased the Masterman sulphite pulp mill, on the Miramicln
river N B He pmposes to enlarge the capacity of the mill, so as
to bring its product up to 30 tons per day.

Tur Minister of Public \Wirks has Jecided tu at unce pre
ceerd with the constructivn of a fireproof ruof fur the Western
Block of the Ottawa Parliament Buildings, to be built of terracotta
and iron  The work will be done by day labor.

Tue St Raymond Company, of St Raymond, Que., is seeking
incorporation, to carry on business as pulp manufacturers. The
promoters are J Macfarlane, F. W Evarts, W Drake, G. F.
O'Halleran and £ H. Barber,and the capital stock $50,000.

CarrLeToN PLace, Oxt., will probably buy a hook and ladder
truck with chemical engines, as at present the town hus only one
steam fire engine, and the underwriters have notified the council
that the rating will be changed if better fire protection is not
afforded.

Prorgssor C. H McLean, superintendent of McGill College
Observatory, has reported to the Department of Marine that finally
the longitude of Montreal has been determined. The difference
between the true latitude of Montreal and that previously stated
is about eight feet.

TuE George White & Sons Co., Ltd., of London, Ont., will be
incorporated to carry on the machinery manufacturing business of
Geo. \White & Sons. Capital, $170,000. The incorporators are:
G. White, H. B. White, H. J. White, WV. \White, F. ]. White, E. A,
White, London, Ont!

ExGINEER Buck, who superintended the drawing of the plans
and construction of the new arch bridge at Niagara Falls, is now
in the employ of the Upper Suspension Bridge Company, prepar-
ing plans for a new bridge of similar construction. The new bridge
will be over 1,200 feet long.

‘Tue authorities of the Methodist Church at Aurora, Ont., are
among the first to adopt the acetylene gas for church illumination,
They have placed an order for a s50-light plant with the Niagara
Falls Acetylene Gas Machine Co., and the church will soon be
lighted with the new iluminant.

Tue firm of Schlistig Bros., Brooklyn, N.Y',, has had a repre-
sentative in Toronto lately looking into the prospects of establish-
ing a glue and button factory in Canada. They have practically
decided to cstablish such a factory, costing $500,000, and employ-
ing between 200 and 300 hands.

G. W. Yarker, on behalf of the Duryea Motor Wagon Co.,
New York, has obtained permission {from the Dominion Govern.
ment to import free of duty, into Canada, a sample motor delivery
wagon for three months, but not to be used for hire. The wagon
company is looking for a manufacturing site in Canada.

Tue G.T.R. foundry at Hamilton, Ont., is to be operated in
future by a private company, which will make all the car wheels for
the G.T.R. in Canada. Messrs. Grifin, of St. Thomas, Oat., and
Drummond, of Montreal, are the chief proprietors of the new com-
pany. Theiron used will be from the Radnor, Que., forges.

J. A. & V. B. Hoxevaay, owners of the Uniou Iron Works
and the City Foundry of Portland, Ore., have decided to erect a
foundry and machinery shops in Nelson, B.C. They will make
iron and brass castings, manufacture boilers. mining and stcam-
boat machinery, and do gencral machine manufacturing and
repairing.

Tas Richmond Industrial Company has abandoned the dam
and factory property in accordance with the judgments of the
Superior Court and the Court of Review, and dropped the appeal
before the Supreme Court. A curator to the property will now be
appointed by the judge, and it will be sold to satisly the town's
claim for debt and costs.

Tue Toronto Industrial Club, I.t'd, proposes to build an
apartment bouse to accommodate Goo people. Proposed capital,
$300,000. In this conanection it is only necessary to remind
investors that well-finished houses, in cxcellent repair, to accom-
modate familics of, say, five persons, can be had in Toronto within
onc minute's walk of the clectric cars, at from 96 to $12 per month.
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Apam Hore & Co., wholesale hardware men and dealers in
iron supplies, Hamilton, Ont , have assigned. The trade liabilitics
are placed at $5,000 and indirect liabilities at $60,000. The Bank
of Commerce and Bank of British North America are interested to
the extent of $45,000 advanced on warehouse receipts.

Tus engineer's plant for the sewage works of London, Ont.,
include a steel highway bridge across the river at the foot of King
street, having a 163-foot span, with 305.-foot steel approach on the
cast side and 153 feet on the west side. The roadway woyld be
16-foot with a five-foot foothpath. The bridge is necessary to carry
a n;lain sewer, and the traffic arrangements are supplementary
to this.

Tug International Association of Machinists, in convention at
Kansas City, Mo,, in May, elected the following officers: Presi-
dent, James O'Connell, Chicago: grand foreman and cditor of the
Fournal, B Douglas Wilson, Chicago; secretary-treasurer, George
Preston, Chicago; general executive board, Harry Smith, New
York: J. Holmes, Foronto, Ont.; Stewart Keed, Toledo; P.G.
Conlan, Kansas City ; Hugh Doran, Chicago.

WaTsox & McDaxiet, Philadelphia, for whom Garth & Co.,
Montreal, are agents, are getting out patterns and putting in some
fine matrice tools to produce a line of steam separators, back
pressure valves, and entirely new straightway and duplex valves,
mainly for bottom blow-off for steam boilers, and are also intro-
ducing a new hydraulic operating valve recently patented by Mr.
Riggin, who has charge of the hydraulic department of Penna
R. R. shops at Altoona, Pa.

Tue Master Plumbers’ Association of Toronto met May 12th,
W. J. Burroughs, president, in the chair. Nine new members were
admitted. The principal business of the evening was the election
of delegates (o attend the convention, to be held in this city from
July 1st to 3rd. The Palmer House was selected as headquarters
for the delegates, and the meetings will be held in Pythian Hall-
It is expected thatevery part of the Dominion will send representa-
tives. V. ]. Burroughs and A. Fiddes, on behalf of the Toronto
Association, will represeat the National Association, and the follow-
ing the Toronto Association: Geo. McGuire, Alex. Purdy, Jas. B.
Fitzsimmons, K. T. Allison, Jas. Wilson.

Oux Capadian pulp factories should take advantage of the hint
conveyed in a recent report regarding the making of a new material
for flooring, wainscoting, etc., and which is being exploited largely
by German manufacturers of wood pulp. The pulp is dried and
desiccated into a dry powder, which is put up int: convenient sized
packages and sold to builders-and consumers generally. This
powder is all ready to mix with water like ordinary cement and is
spread over the surface intended to be covered. It dries quickly
and adheres closely to the surface and may be tinted any color
desired. It is in a certain measure fire proof, and cap, it is said, be
smoothed with a plane like ordinary wood.

Maube BexsETT, the widow of the late Dickson P. Cotting-
ham, in her quality of sole executrix to the estate of her late hus.
band, doing business at 1822 Notre Dame street and 19 Phillips
square, has assigned at the demand of Major Freeman. The lia-
bilities amount to $17,155. The principal creditors are: Canada
Paint Company, $2,854: R. C. Jamieson & Co., $2,884: Sherwin
Williams Company, $1,483: \V. Warland & Co., London, Eng.,
$935: Meakins & Co., $715: Montreal Rolliog Mills, $708; B.
& S. H. Thompson & Co., $702: J. Cox & Son, $624; A. Ramsay
& Son, $593; Thos. Bryan, London, Ont., $525.

ITisabout thirty-three years since James Morrison started a
brass foundry in Toronto. Jn 1893 the business had grown to such
an extent that a joint stock company was formed with an author.
ized capital of $300,000. Of this sum two-thirds was paid. Losses
by bad debts in the business and unfortunate investments made by
Mr. Morrison proved too heavy a drain on the business for its con-
tinued prosperity. At a meeting of creditors an offer of 2o per
cent, cash was made to unsecured creditorson unsecured liabilities
of $38,000, and accepted by all present. The Jas. Morrison Brass
Manufacturing Co. will continue the business as formerly.

Tue fencing manufactured by the Page Wire Fence Co., of
Walkerville, Ont., has evidently found favor with consumers
throughout Canada, as the company’s warehouse is almost depleted
of stock, although new looms were added this year sufficient to
increase the capacity of the factory by sixty per cent. The wires
made for the Page patent fence are bard spring wires specially
manufactured for this particular purpose; and in the moving of the
cross wires, the running wires are coiled in such a way that while
all the necessary strength is imparted to the fence, the individual
wires have the elasticity nceded to save it from the effectsof a sud-
den blow.
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As a preliminary to the repair to the reservoirs the Montreal
water works department will do the following work: Two new 30-
inch values, ono 24-inch valve and one 20.inch valve, $3.500: alter-
ing valves on pipe track, $6,500: connecting the 30-inch main from
No. 1 turbine to the two 24-inch mains in the tunnel at the wheel-
house, $1,200; connecting the 30-inch main of No. 1 engine to the
3o-inch main of No. 1 turbine, $1.600 ; connecting No. 2 engine to
the 30-inch main of No. 1 engine, $1,700—a total of $14,500.

arine N\ews.

A STEAMER service between Cleveland, O., and Rondeau, Oat.,
is proposed.

Tue Thousand-Island Steamboat Co. has amalgamated the
Alexandria Bay Steamboat Co.

Tue C.P.R._has almost completed its new steamer at Rose-
berry, B.C., for use on Slocan Lake.

Wax. Warker, Kincardine, Ont., is engineer on the steamer
*Crandella,” Lindsay, Ont., this season.

TuEe dredging of the Thames from Chatham, Ont., to Lake
Erie, is ordered by the Dominion Government.

A. M. Pumieurrs, acting superintendent, has been appointed
superintending engineer of the Rideau and Tay Canals.

Micuaer. DELANEY'S tug *Charles Stewart Parnell” was
destroyed by fire, May 2oth, at the Grand Trunk wharf, Owen
Sound.

Tue St. John, N.B., city council is pushing the harbor im.
provements, and wharf building and dredging are going on
vigorously. -

Cuier ENGINELR ANDERsSON, of the Marine Department, has
chosen a location for a lighthouse on Flower Pot Island, P.E.I.,
which will be built during the summer.

THE steamer ** Nellie H.,” recently launched at Chatham,
N.B.,, was built by J. M. Ruddock, at the Miramichi Foundry's
yard. She is 45 feet long ; beam, g feet.

Jas.Ropinson's new boat ** Irene,” isnow being fitted up at the
Miller Chatham Foundry and Machine Works, Chatham, N.B.
She is 36 ft. 3 in. long: 11 ft. 3 in. bxam.

P. P. Youxg recently launched his new steamer ** Majestic,"
for service on Stoney Lake, Ont.; Capt. Scollard will sail the
** Majestic,” and Ed. Youog will be mate.

Tue Fort William Yournal reports that J. Servais has placed
the machinery in a new boat at \Vabigoon. Itis a flat-bottomed
beat fifty feet-longand drawing two feet of water.

THE new steamer for the Maritime Sulphate Fibre Company,
being built by the Chatham Foundry and Machine Works, is
approaching completion. She is length, 56 ft.; beam, 12 ft. 4 in.

A NEw steamer launched recently from Ross, Hall & Brown's
wharf, Rat Portage, Ont.. rmeasures thirty-six feet in length and
eight feet beam, and was built by the Degagnes for John Knight.

Tue schooner ** Sapphire,” Capt. Wm. Cox, of E. B. Matvin &
Company's fleet, oneof the largest of the sixty sealing vessels that
make Victoria, B.C., their headquarters, was completely destroyed
by fire and explosions recently near Uclulet.

J. H. Barpersoy, Deputy Minister of Railways and Canals,
has been superannuated, and will have leave of absence from first of
June to first of July at his present salary. On the first of July he
becomes superannuated at a salary of $6go a year.

Tue double disaster which recently wrecked the steamers
“Ruth” and * Gwendoline " of the Intercolonial Transportation
Company, running between Jennings and Fort Steele, B.C., de-
prived the company of both its steamers, and leaves Fort Steele
without any outlet to the south. This means a loss of $50,000 to
the company.

Tue * St. George" was launched recently from Hon. ] B.
Snowball’s shipyard at Chatham, N.B. Thenew steamer is a side-
wheeler and intended to be employed as = sea-tug in the work of
towing Mr Soowball's barges between his mill at Tracadie and the
loading berths at Chatham. She is 119 feet long; 25 feet beam and
12 feet 3 inches deep.

M. & N. K. Coxvorry, who are now at work on a big dredg-
ing contract, at Philadelphia, have secured a contract from the
Government of Uruguay, for the construction of a canal sixteen
miles in length. The contract price is said to be over $10,000,000.
They will start work almost at once, and the probability is that
some Canadian workmen will be employed by them.
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S L Loxe has been appomted city engineer of Rossland, B C.

G H Garoex, CE, of Montreal, bas gone to assume charge
of a surveying party at Crow’s Nest Pass for the C PR

A\ LARGK pipe organ is to be presented to Zion Church, Berlin,
Ont., by Mrs C Breithaupt, inmemury of the late 12 C Breithaupt

Javis Husorin, Wuanpey, a member of the Laud Titles oflice
staff, was drowaned o the Winmpeg River, near White Mouth, re-
cemtly.,

ot Grass GERrakb, St Thomas, Ont., has been appomnted
assistant engineer of the T 1 & 13 branch of the Micligan Cen-
tral, at Hamilton

IR W. Brocw, M.A, acting lecturer on mining and assayng in
the Kingston, Ont ., School of Mines, has been appomted geologist
on the Dominion Geological Survey

ANDREW  ANDERSON, for many years the cable underground
manager of the Gowrie mine, has accepted a similar position with
the North Sydney, C B3, Mining and Transportation Company

Rrcenity the empluyees of the Cornwall Electnic Street Rail
way Company. Ltd., presented the secretary, ' N Seddall, with a
valuable smoking set and an umbrella, accompanied by an address
expressive of their esteem

GrasviLLe CUNNINGHAM, general mapager of the Montreal
Strect Railway, bas returned to England to superintend the con-
struction of the new electric railway system of Birmingham.
During his further absence, Mr. Wanklyn, manager of the Toronto
Street Railway, will have the oversight of the Montreal system
James Ross, vice president of the Montreal Company, has accon-
panied Mr Cunningham to England.

For Sale on Easy Terms.

'atent Rights for Canada of the latest and most improved
methods of sewage disposal and purification. Full information
may be had from the principals, by applying

ENGINEER, care CANADIAN ENGINEER

FOR SALE (good as new)
20,000 feot 3-in. Boiller Tubes; 20,000 foet 4.in. Bofler Tubesx,

Iarge quantity Stemn Pipe 1-in. to 9-in.; lurgo stock second-hand
Ralls; Pulleys, Hangers, Shaftlug, Valves, Gaages, Hercules Bab-

bitt Metal, Solder, ote.
FRANKEL BROS,,
MeTars, Scrap IRON CoTTON WasTE, €TC.  116-130 neorce STREET, TORONTO.

FIRES OF THE MONTH,

May 4th.—] Harriman's planing null, Niagara Falls, Ont, ——
May 11th =S Morley's flour mill. St. Ann's, Ont. Loss $8.000.
—May 11th.—Brown & Bogg s machine shop, Hamilton, Ont.
Pattern room destroyed , loss $1.500 ——May 13th —The Nova
Scotia Lumber Co 's mills at Sherbrooke, N.S. Insurance, $15.000,
luss, $20,u00. May 14th.—] B Stringer's elevator, Iaycroft,
Omt.  Loss $2000 —May 16th -—Waterloo, Ont., Mfg. Co.'s
foundry Loss$s.000 - —May 16th.—The premises of the Schlater
Ashestos Co.. Montreal ——May 18th.—C P R. station at West
Setkirk, Man.——D>May 19th —F W Galbraith's planing mill
damaged $200 by incendiary fire —>May 22nd.—C Norsworthy

& Lo s foundrv, St. Thomas, Ont : damages fully insured — May
23th. —\V_ A Simpson's plaming ill, Queen st., Toronto. Loss,
$t 2,000, insurance, $2,000.—May 27th —The Gartshore-Thom-
son Pipe Foundry Damages amounted to several thousand

dollars
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Notice.

The undersigned on behalf of John Isaac Thiorny.
croft, of Chiswick, County of Middlesen, Eng. . the
ownes of the following Canadian Patents, viz —No
39547, dated July 3h, 1892 No. 39,570, dated!
July 30th, 1892, both for ** Improrctnents in Steam
Generators,” and No. 52, 51, dated 25th May, 1896,
for ** Improvements in \Water Tube Boilers,” }wrcby
sives notice and advises manufacturers and the
public generally that the said patentee is ready and
willing to grant hicenses and permits to any persons
desiring to undertake the manufacture of the said
inventions in Cunada, and also to scll, construce,
and use_the same, and that terims and conditions
may be known by applying cithier to the pateatee, or

to
LOUIS J. COURSOLLES,
Patent Attorney,
Box 1068, Ottawa, Ont., Canada.

INGENIOUS CALENDAR FOR SALE,

Canada and U'nited States Patents  Also tools for
manufactuning~—grod chance.

Box X, CANADIAN ENGINEER,

Frasor Bullding, Montreal, Que.

KERR WATER MOTORS

1/8t0 20 H{ORSE POWER,

12

i

Noiselessrunning,
require no attention,
operated with water
at a pressure of o
pounds and uprwards

Qur Motars are
sold on their merits,

Qur prices are
low.

Write us. En.
quiries solicited and
checrfully answered,

ter Motor Co.,

Niagara Falls, Canada.
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are possessed by this regulator that have paced it far
in advance of competition, and have made it the
standard for thirteen years.

The Curtis
Steam Pressure

Regulator

{s made cntircly of metal, isvery simple and sensitive, will snvana.
bly cflect 2 great saving in operating expense. 1s 2 lock valve, The
purposcs towlich it may be applicd arc as various as the wants of

steam users,  Sead {or catalogue,

D’ESTE & SEELLEY CO.
29-33 Haverhill Street, Boston.
New York: 109 Liberty St. Chicago: 218 Lake St.




