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We judge ourselves by what 
but the world judges us by what

we feel capable of doing; 
we have already done.” 

—Longfellow.
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FREDERIC NICHOLLS.

Herbert Spencer says—in his “Study of Sociology”;—
If you want roughly to estimate any one’s mental calibre 

ties in his talk—how far simple truths about individuals 
you have thus measured

you cannot do it better than
many, you find but a scattered few likely^to uke™*1" 3bstracted

by observing the 
from numerous experiences

ratio of generalities 
of men and things, 

biographical view of human affairs.”

to personali- 
and whenanything more than

Judged by this standard, the subject of our first 
biographica1 sketch ranks high among the intellectual forces 
ot the day. Among Canadian Captains of Industry, Mr. 
Nicholls has not a peer for broad generalization and com- 
pre tensive grasp of business affairs. That the business men of 
Canada have confidence in his judgment and executive ability is 
manifest; for he is President, Vice-President, or Director, of 
th.r y of the largest manufacturing and commercial concerns 
m the Dominion: Vice-President and General-Manager The 
Canadian General Electric Co.; Vice-President Canada 
Foundry Co.; Vice-President Dominion Iron & Steel Co 
Vice-President and Managing-Director of the Electrical De’ 
velopment Co. of Ontario, Ltd.; Director C»„,d£ £Lk h 
Commerce; President The Canadian Shipb„i,di„g Company 
etc., together with directorate interests in Cuba, Brazil’ 
Argentina, etc. ’

Although not

e“i,pp,/r„"n,dherDC„r“y''Pr<,b*b,y <*«
folly deacribed and dlu,”,„:a rZ”k;n ^ k
the work of his hands. His mind is g number,—is 
Marine Engineering and the devel n°W turned towards 
interests of the country deVeIoPment of the shipbuilding

“Some are born 
have greatness thrust

great, some achieve greatness, and some 
upon th*m.'--Shakespeari

r8S6. E^at^Ca^tuUgLbt0rWunrteEm?and’ ^°Vember 23rd’

Atlantic for Canada i„ ’i87, ™burg' He crossed the 
historian comes to write” th^dus^ ** 

the name of Frederic Nicholls 
as one

philosophic 
history of Canada, 

an important place; 
enero-v = , t3Ct’ UniqUe executive ability,

ethics, helped mightily to ZveLp6 th^ ^ 3 high ^ °f 
the destinies of the

will have
who, by his fine business 

and indomitablea specialist in Civil, Mechanical or 
Electrical Engineer,ng-as such, Mr. Nicholls is entitled to 
the place of honor in our gallery of 
“done things

resources and shape 
greatest colony in the British Empire., men who have

tor the remarkable development of Electrical 
enterprise in Canada, culminating in
now being built at Niagara Falls, is due 
to any other man; whilst the immense

speJng6 truth * the °f Nature
falHbleLZhy.” * » the work of

the colossal works
more to him than 

general Engineering
—J. E. Stead.



196 THE CANADIAN ENGINEER.

DESCRIPTIVE flETALLURGY OF IRON AND STEEL.
July, 1905.

BY

SAMUEL GROVES.
Introductory. Stone Age.

In the primitive ages, when our ancestors dwelt in 
caves, they hunted the buffalo and the bear with bow and 
arrow and spear, tipped with sharpened flints and 
It was this unique faculty of being able to invent and form 
tools and

Then came the discovery of copper, which 
mered into ornaments and various articles of 
but was

was ham- 
domestic use,stones. too soft for fine-edged tools and weapons of

was found, however, that by mixing the 
copper and tin together, and melting them 

a hot charcoal fire, a new metallic alloy resulted, which 
a liquid into moulds, making castings 

of all shapes and sizes, having any degree of hardness; in 
fact, a mixture of two parts 
an alloy so hard that it

defence. It
weapons of defence that “gave man dominion 

over the fowls of the air, the fish of the sea, and everything 
that creepeth on the face of the earth.” Moreover, this 
capacity to give new shape and form to existing materials, 
makes an absolute line of demarkation between 
the lower animals. Monkeys will throw down cocoa niits 
from the trees, then pick up a stone and crack the shells; 
but they always take something ready to their hand 
make a hammer, hatchet, or knife. Elephants tear down 
branches from the forest trees to drive

oresof oxidized over

could be poured as

man and
copper and one of tin makes 

cannot be cut by ordinary tool 
steel. It was further discovered that if the bronze was made—never

away the tor
menting flies, or to protect them from the burning rays of 
the tropical sun; but whoever heard of an elephant making 
an umbrella ? There is not an authenticated instance in the 
history of the world, of

~ — - - N . - V1.— •

Z&i ■*'

animal lower than man, inventing 
and making a tool or implement to aid his natural

an
powers.

By instinct, a propensity existing prior to experience and 
independent of instruction,” the beaver builds his dam, the 
bee his honeycomb, and the robin his nest, just fis fm

,as they
did at the earliest dawn of civilization. The cave, tent, cabin, 
cottage, house, and palace indicate the progress made by 
the human race. FV'--By man’s unique power of invention the 
desert has been made to blossom as the rose.

The earliest records of prehistoric times show palæolithic 
man dwelling in hillside caverns, supplementing his natural 
powers by making stone arrow heads and spear points to

gy
EH7

I'lg. 2—A Founder’s Workshop' during the Bronze Period.m■

$1 led hot, then suddenly plunged into cold water, it become 
comparatively soft and ductile, and could be hammered into 
any shape, but if made red hot again, and allowed

M

ifV';. W 'aA to cool
slozvly, would once more regain its original hardness. The 
native workers of bronze in India still take 
this diverse

AT'l E■apg advantage of
process, for it is the very way in which they 

make their cymbals and tomtoms to-day.
\V c thus see, that in bronze, Neolithic man discovered 

a metallic composition admirably adapted to his nascent 
industrial skill, for without much trouble they could pour 
it as a liquid into moulds having the form of hatchets, 
poniards, swords, agricultural implements and mechanical 
appliances of all kinds.
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m In this way began the art of founding in metals, 
what precise date and in which part of the globe this simple 
but important invention was made is enveloped in mystery. 
The earliest written record is found in Genesis

At$
Ü

4-22, where
Tubal Cain is described as “an instructor of every artificer in 
brass and iron,” while tradition declares that bronze was first 
introduced into Central Europe by Phoenician traders about 
1500 B.C.

I

PpgwjW

This Epoch, or second period in the story of mankind, 
is known as the

if- AaP BE§
Bronze Age.

But although bronze was a great advance over stone 
as a means of aiding the natural powers of primeval man, 
yet, as organized communities took the place of the patri
archal family and tribe, and the wants of the social organism 
became necessarily more varied and complex, it was found 
that copper and tin, and the bronze alloy made therefrom, 

not elastic and hard enough, and the supply of their 
not plentiful enough to meet the increasing demands 

0/ the newly-forrped societies. And since “Necessity is the 
mother of invention,” and the art of metallurgy had made 
great progress during this Epoch, as the unearthed pre
historic relics of the period show, it is not surprising that 
I ubal Cain, or some other skilful founder in “brass,” tried 
the experiment of smelting in a hot charcoal furnace the 
red oxides of iron which they found in abundance cropping 
out of the hillsides, and succeeded in easily producing
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Fig. 1—A Family of the Stone Age.

protect him from the great carnivora, or to kill wild deer 
for food, and shaping stone hatchets, knives and hammers 
for cutting up the flesh and breaking the bones, 
this first period of man’s existence has been called the

Hence
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tnZ °hanteiaI; UnallTd’ Which could be hammered into 
’ h.atchetS’ mythes, plowshares, etc., for domestic

peace"” andvatl°" of their lands in the "piping times of 
P ace, and swords, spears, armor, etc., for use in the chase 
01 stirring times of war and conquest.

With the advent of Iron, began 
evolution of mankind, known
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and surmounted with a 
rough stone

conical chimney. Steps

t *• nu.
«-,1 r Tud,"hik°n ,he rieht h,,,d sid' “ * °[ a-"-

madeuse

enclosed in , °n the left is a store of ironstone,
enclosed in a pen formed of long, wooden logs. In the
foreground is a heap of scoria, hammer slag and scale
metT / wot"8 ™ ^ PI"°CeSS °f hammen»S the crude’ 
metal. A workman ,s pulling a cake of iron
ashes, another is hammering on the anvil
iron, just taken from the furnace.
no trace was found of the
being used at this

a new era in the social
as the

Iron Age.
As in the out of thecase of bronze, so in the ^( ; ,,

archLÎogic ^ d'SC°Very is unknown;' '
archaeological remains, gold trinkets, bronze coins ivorv
ornaments, iron swords, scythes, etc., together with rudely 
tombs'of HaUstadTT’ to"' * T ^ P-historm
, , , , ~ ’ Austria, and Jura mountains of Switzer-
and, clearly prove that 2,000 B.C. a Gallic race inhabited 
lese regions of central Europe, who, by taking advantage 

of the discovery of iron, and trading their &
with the Phoenicians, enjoyed material comforts and

”:T(Adoped,!ki" *"d in "«
and neon? ’ u" advance °f the rugged nomadic tribes 

P ople by whom they were surrounded, bearing out the 
famous dictum of Thenard, the Chemist, that 
of the state of civilization 
perfection at which it has 
Iron.

a piece of spongy 
In all these researches, 

use of bellows, natural draft only 
. . period; hence, there is

founding m iron existed in Prehistoric times

ture of some 2,200» 
attainable in the natural draft furnace de^ri^^In^th”01 
ancent furnaces, the iron in the mineral ore' was oTy
the aCsehei°in f ^ a“d dropped dow" among
the ashes in the form of pasty lumps of malleable iron

-ghmg from twelve to sixteen pounds, which were worked
on the anvil by artisans skilled in the craft of Tubal Cain

but

no proof that 
To fuse ironore, and reduce it to

a tempera-

manufactures

So far we have followed the footprints of primitive man 
up through the mists of antiquity, guided only by the 
vi ence furnished in roughly chipped flints and stones 

cunningly worked bronze tools and ornaments, rudeTv 
orme iron weapons, implements, etc., found in deep 
^f"^lidified -d or under alluvia, de’

may judge 
of any nation, by the degree of 
arrived in the

we

workmanship of

Si rm ages.
It ,s not until 1050 B.C. that we cross the threshold of 

history, and enter the domain of scientific fact 
historic record is found in Solomon’s famous message to
Hiram, Klng of Tyre (a Chro„. 2;7)> where „c the
of ?erus!,nemmi»atrhh ^ building the Tempie

Jerusalem, in the golden age of Judea. Said he:
"Send,

B ÜS.

The first

f

me now, there foie, 
sold, and in silver. and :n cunning to work ina man 

krass and iron."
Jjgplllll I he next instance is found 

about 850 B.C.:
1 in Homer's Iliad, writtenmm

som 'e't: **

captive spy, Dolon, tries

331
and

And where the Trojan 
the Greeks: to bribeTig. 3 Primitive Furnace for Smelting Iron.

A wealthy ransom for his life, and tolTllZ^ÜhadlZ^

Much gold and iron, that fit for many labors was. from
SÏLXÆ ^ portion

civilization of^T ^ material progress a"d
Z T f hC Uma" race’ esPecially in Europe, 
greatly accelerated, and largely through
which has felicitously been called

(Continued.)

illustrated n Fig t This a , giapnically
in _-v f nis Pâture was drawn from a model
m relief, prepared in ,866 by a learned Swiss Engineer M 
Qmquerez, and designed from many specimens found iri

the Bernese Jura. ,The furnace 
a cavity m the hillside, covered in with 

cave wall about nine feet, high, plastered

Hallstadt, Austria, and in 
consisted of was

the use of Iron, 
the “King of Metals.”

a con- 
with fire clay,

ON COMMERCIAL MILLING.
(Special correspondent.)

Commercial milling is generally understood to 
that which enables the work to be produced most quickly
and ecoHo™ ny, at the same time with a degree of Jcurac>
that best adapts ,t to following operations 
assembling.

mean
to furnish information relating to the subject m hand 
example of the completeness of the facilities these shops 
contain for studying the requirements of commercial milling 

were informed that nearly 400 milling machines are kept 
n almost constant operation on all varieties of work and B 

^ apparent that the advantages to be derived from such a
exceptional"'^! operations, is
exceptional This experience we understand is placed at
the disposal of those desiring information as to the most 
economical method to adopt: if sample pieces or sketches 
are sent, information is gladly given.

As an

and final we
In this connection it is well 

desirable to know how much 
it is

to bear in mind, that while 
work a machine can produce,

many a time essential to know with what degree of 
accuracy the work can be commercially manufactured.

The rates of speed and feed need not necessarily be the 
unit of the capacity of the machine; but such feeds and 

speeds should be selected as will best produce the work
nn Jhe ll’UStrations show some of the milling operations 

ic o y and slide of a milling machine vise, and the 
writer perceived that the pieces 
assembling when received from the 
hand-fitting required, being surprisingly

commercially.
The Brown & Sharpe Mfg. Co., from whose shops the 

following examples of commercial milling were obtained, 
is probably one of the most widely known and best equipped

practically ready for 
machine; the amount of 

small.

were

*
O 2
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Depth of cut, 3-32"; surface speed 109 feet per minute; 
table feed, 10%" per minute.

Total width of cut, top and sides, 9Yz"-, length, 12". 
Cutters—2 inserted tooth side milling, 9/2" diameter; teeth of 
high speed steel; 1 milling, with nicked teeth, 3" diameter, 
6ji" long, tool steel.

This is a good example of the combination of tool steel 
cutters with cutters of high speed steel, as it will be noted,

9FT' diameter, teeth of high speed steel; 
spiral teeth, 3" diameter, tool steel.

There are also two cuts in this operation as follows-__
Roughing. Depth of cut, 1-16"; surface speed, 105 feet 

per minute;^ table feed, 7%" per minute. Finishing.—Depth 
of cut, .010"; surface speed 89 feet per minute; table feed, 
3 5-16" per minute.

1 milling with

i

1 I:w

> *

Fig- I.—Rough Milling the bottom and sides of a Vise Bed. Dg- 3-—Finish Milling the top and sides of a Vise.

that while the side mills are running at a comparatively high 
speed, the speed of the milling cutter is about right for tool 
steel.

Total width of cut, 8"; length, 4%".
Cutters—4 side milling, 6" diameter. Roughing cutters, 

high speed steel; Finishing, tool steel.
. Attentlon might be called to one feature in connection 

wtth this operation, namely, that the cutters have sharp
There are two cuts in this operation: Roughing__depth of

cut, Ji"; surface speed, 50 feet per minute; table feed 5" per 
minute. Finishing—depth of cut .010"; surface speed 172 
feet per minute; table feed, zYa" per minute. Width of cut 
8G"; length, 6".

:
....

l -jto 1’ y

Fig. 2.—Milling the top of a Vise Bed. Fig. 4.—Milling the bottom of a Vise Slide.

corners and to insure accuracy of the finished product, they 
must necessarily be run at a speed that will maintain the 
sharpness of the corners. If run at a higher speed, the 
corners would soon become rounded and impair the efficiency 
of the cutters.

The cutter used is an interlocking milling cutter with 
inserted teeth, nicked, tool steel; diameter, 6"; length, 8l/2".

Depth of cut, .020"; surface speed, 156 feet per minute; 
table feed, zYi" per minute. Cut, top and sides, width, 
121-16"; length, 12". Cutters—2 inserted tooth side milling,

ROBB=ARriSTRONG CORLISS ENGINES
SLOW AND MEDIUM SPEED.

The Robb-Armstrong Corliss engine is designed on the 
lines of standard Corliss engines of the modern, heavy duty 
type, the stroke being rather short, giving a compact frame, 
free from the vibration, which always takes place in the older 
design of long stroke, girder frame. As shown by the cut, the 
frame is supported the whole length on the foundation ; the 
crosshead guides and main bearing seats being bored in a special 
machine at one operation, making them in perfect alignment. 
The length of stroke is so proportioned that the revolutions of 
the engines may be anywhere from 90 to 150, and the speeds of 
pistons and reciprocating parts do not exceed 450 to 600 feet 
per minute, which is very desirable for use in factories, 
mills, etc., where continuous service is required with the mini
mum amount of attention.

The special feature of this type of’ engine is the Armstrong-

Corüss valve gear, which is much more simple in construc
tion than the ordinary releasing gear, and will operate success
fully at any speed up to 200 revolutions per minute.

The valve gear, shown in the outline sketch, is the inven
tion of Mr. E. J. Armstrong, M.E., the essential feature of it be
ing that there are no springs, dash pots, or disengaging parts, 
which are usual in the ordinary Corliss valve gear. By the 
introduction of two small links, A and B, between the wrist 
plate and bell cranks, the steam valves are caused to open and 
close quickly, and remain stationary during the remainder of 
the stroke, the action being almost precisely the same as with 
the releasing gear invented by George H. Corliss, the ad
vantage being that as this valve gear is positively driven, and 
does not depend on springs or dash pots for closing, it may be 
operated at much higher speed than the releasing valve

saw-

gear.

w
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In the Robb-Armstrong-Sweet governor, the 
weight is carried directly by the spring, so that heavy 
strain, due to centrifugal force, is not brought on the suspen
sion pm, which merely carries the eccentric, and is not subject 
to any strain or friction, except that due to the driving of the 
valve gear. The centrifugal weight may be very heavy with
out bringing undue strain on the spring, because a large part 
of its centrifugal force is carried by end pull on a flat lead 
spring, so that inertia of the weight will be sufficient to pre
vent disturbance by the reciprocating motion of the valve gear 
and the weight is so placed that it gets the effect of inertia for 
quick regulation. The governor system is in gravity balance in 
all positions, because the eccentric is made to balance the 
tnfugal weight, the principle of balancing being 
that invented by Professor John E. Sweet,

ground to 
pin is oiled

gauge, and lapped to perfect surface. The crank 
- continuously by the waste oil from the shaft 

bearing, and also from the sight feed valve on the main 
bearing cap, the oil being caught in an annular recess at 

e ac o the crank disk and conveyed to the crank pin, 
by centrifugal force, through the oil hole shown in the 
sectional cut of the main bearing and crank.

The shaft bearings consist of interchangeable, 
shells lined with genuine babbitt, made of 
antimony compressed into the 
fully bored and scraped to

removable
pure copper, tin and 

outer cast-iron shells and care-
gauge. The shells are in halves, 

turned on the outside to fit seats in the frame of the engine, 
held to place and adjustable by wedges, as shown in the illus
tration. The adjustment is made by screws from the outside 
of the cap; by loosening the 
wedge, and tightening the side

cen-
the same as 

and used in the
centre screws which hold the top 

screws, which lift the side 
wedges and close in the shell, or, vice versa. The adjustment 
of the shells may be made by hand while the engine is 
which enables the engineer to feel the tightness.P© Cm running, 

and prevents\ A
o@o /ft #

O l-Ph'-TiPi Y
■B

o m is

!
o 7 jà/ / ,8o@o
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getting the bearing too tight. By this arrangement, the shell
Cl0Setd 1,1 even,y 3,1 ar°mrd. keeping the contact of the bear

ing surfaces even and equal as wear takes place, which is not 
the case in the ordinary four-part box. As the strain on the 
bearing is on the bottom and sides only, the top part of the 

ell is open and does not touch the shaft, which prevents 
heating and allows the oil to be well distributed over bear
ing. The bearing shells are interchangeable, and may be re
placed at any time without delay, restoring the alignment

“Straight Line” governor. The result is an extremely simple 
and powerful governor, in which there is not enough friction 
o prevent it from changing position almost instantfy to meet 

sudden changes of load, and there is no possibility of racing 
when properly adjusted. By means of a simple adjustment of 
the Imk connecting the eccentric and centrifugal weight the

rZ7rZiLTyoe,‘diu’ui ‘° ‘,,y d'er“ »' ‘=™?th4=Jor close regulation. Only an engineer who has had
experience

of the
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and as there are only about half 
surfaces, and no latches

as many pieces and wearing 
or detachable parts, the 

smoothly without noise or friction. The valves 
Corliss rotative type, triple ported, 
very short travel and quick opening, 
driven from a wrist plate in the usual 

The automatic cut-off is obtained by 
ernor, located in the driving wheel of the

with various types of governors can properly appreciate the 
ease and certainty with which the 
made on this

gear runs very 
are of the usual 

of the latest design, giving 
The exhaust valves are

necessary adjustments are 
one, and the absolute integrity with which 

are maintained. No other 
these all essential qualities.
sfpP,Th7C?v,nk Shaft iS made of the best Quality of mild, forged
S Tt 7rank di5k °f Sem"Steel or steel casting. The

extra ^ ^ ^sure, and as an
The crlnk n n V * “ mS6rted between the shaft and disk.
so that centre If h"86 m diamet£r in Proportion to length, 
so that centre of thrust ,s as close as possible to the shaft
bearing; hence, springing of the crank is minimized The
journals of the crank shaft and crank pin are carefuÎy

they
governor compares with it in

way.
means of a shaft gov-

«V rr 1 “rr-*isOf the valves directly. This method of 
positive, quicker in action and tri

governing is much
gives a closer regulation than 

the indirect method of governing used i 
releasing valve gear.

more

in connection with the

-
1
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crank shaft. The shaft bearings have ring oiling in addition 
to the regular system of oiling, as described.

The connecting rod is a solid steel forging, the cross
lead end being solid—without straps, and the crank end either 
solid or of the marine type, the bearing surfaces

addition to the sight drop, and the crank pin is also supplied 
in two ways. The oil is all returned to the crank pit, where 
it may be drawn off and filtered, or allowed to drain to a 
separator and filter attached to the engine, 
crank, as well as the eccentric 
metal casings, which

The frame and 
are entirely enclosed by sheet 

prevent the oil being thrown outside the 
engine. The cylinders are provided with positive' feed lubri
cators.

being lined

The Robb-Armstrong engines are designed with the special 
object of being made in quantities by the interchangeable sys
tem. The drawings, gauges, templates and manufacturing plant 
are especially adapted for it, and a large stock of duplicate 
parts always kept on hand. Every part of each engine is 
beied, corresponding with drawings, which 
files for reference, so that the customer may obtain duplicate 
parts at any time by telegraphing the number of the engine and 
part required.

The value and efficiency of a steam engine depends on its 
ability to do continuous, hard work, without undue wear or' 
breakage, and be as economical as possible in the use of steam 
ihe special features of the Robb-Armstrong Corlbs engines

a
■

^Y^W.V\\A\\\\\\s\'.\-.'\\s

I : h num- 
are placed in theirmum 1 x

" 1mmm
v

I- - Imm A
■1 mmm

« :-

it1
\
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with genuine babbitt, compressed into place, bored out and 
carefully scraped to gauge. The connecting rod boxes 
interchangeable, so that they may be replaced 

The crosshead is of the ordinary

are
IV i m
* 11 1
J|| Æ

at any time.
,. ,, , type, made of steel with

an adjustable bottom shoe, which is lined with babbitt.
Large oil pockets are provided at each end of the guide,

into which the crosshead shoe dips, so that it practically floats’ 
in oil.

m /AÜP
>

A regular and copious supply of lubricant to all working 
parts of an engine is perhaps more essential than any other 
detail to its successful and satisfactory working, 
length of life. The continuous oiling of all the 
Robb-Armstrong engine is provided for 
placed on

as well as to its 
bearings of the 

by a large reservoir 
a pedestal above the engine, and the oil is piped to 

every bearing with a sight feed valve for each, which may be 
adjusted once for all; the engine oiling system being started 
or stopped by opening or shutting a single valve at reservoir 
As stated previously, the main bearings have ring oiling in

I

' A.

are the improved valve gear, extreme simplicity in the num
ber and arrangement of parts, and the fact that every wearing part 
may be replaced, thus keeping the engine in perfect 
indefinitely. condition

PROPOSAL FOR VIADUCT ACROSS NORTHUMBERLAND
STRAITS

For many years past, the question of winter 
cation with Prince Edward Island, has been 
tor the inhabitants, who are often 
mainland weeks

communi- Upon such data as Mr. Underhay has, he makes the fol
lowing estimate:

The estimate for a roadway having a breadth of 66 
feet on the top, six feet above high water, with a flare or 
batter of 45 degrees as it goes down, which would give it 
a breadth of 268 feet on the bottom in the deepest 
would be 9,000,000 yards, made up as follows:

very serious 
cut off from the

w, „ . ^ at a time> as was the case last winter
When Prince Edward Island entered the Confederation, it 

t e understanding that constant communication should 
be kept up with the island, but this 
fulfilled, and the demand made 
Dominion Parliament for 
Northumberland

wason

partpromise has never been 
at the present session of the 

a tunnel under the Straits of 
not complied with, as the expense

Two miles at 27 feet in depth..............................
Two miles at 36 feet in depth..........................
Three miles at 45 feet in depth.....................
One and one-quarter miles at 96 feet in depth

Estimated time of 
lows:

1,002,080 c. y. 
1,436,160 “ 
2,930,400 “ • 
3,581,600 ‘

was wasconsidered too great. 
A suggestion for

•r* -t
1 er ay, .E. A section of the formation underlying the 

straits is given herewith, and Mr. Underhay estimates that 
a viaduct between Cape Traverse, P.E.I., and Cape Tor- 
mentine, N'R’ can be bullt in six years at a cost of only 
funnel’000’ “ 3gamSt $m’000’0°o,-the estimated cost of the

construction, six years, made up as fol-

100 scows, with four men to each scow, 170
days each year, 20 yds. per day; for each 
scow .....................The upper stratum of the bed of the strait consists of 

ty to eighty feet of shale clay, with, however, frequent 
ou crops of rock, which would make a tunnel expensive 
>u the character of the bottom is not known in detail!

2,040,000 yds. 
4,320,000 “ 
2,592,000 “

12 cars, 1,200 days, at 300 yds. per day.............
12 cars, 960 nights, at 240 yds. per car.............

At an estimated cost of $3,000,000, made up as follows:
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Loading and unloading cars and. , quarrying stone:

35 men to each car, ^nlght^L^^ nights ! ! 9l’°°6’OCO 

400 men, hauling with 
each . . .

about the angle mentioned, 
water.
nor skilled labor, and the 
ment of this kind would

with a concrete finish above 
require no expensive machinery 
money spent in a rough embank-

vvorkT eaCh S‘de °! thC Straits willing todo fail* day’s
ment would^ Wh‘le a COStly masonry embank
ment would probably cost more than
the same

The work would
806,200

scows, 1,020 days, at $2
816,000

50,000
300,000
21,800

Superintending and train hands 
Engines, cars, rails and track-laying...........

scows, $20,000; incidentals, $1,800. .
A total cost of $3,000,000.

too even a tunnel, withture bein/fnrdVa?i gC °f.the greater Part of the expendi- 
, r cost y machinery and imported labor. Though

asT 2 T T f°r SUCl' 3 gigantic embankment 8 
has any tunnel been bored where such
nevertheless the history of the
the public mind is

I
nor

conditions exist, 
world teaches us how slow

% , , t0 accept any new theory. As the work
the embankment progressed each year it would facilitate

Rap CTheTlT'°n WeCn the CaPes by narrowing the gap The first season s work would narrow it by more than
m erSS,deMbeSideSf°Ht b87o yards in the m^Îe" 

J. A. Macdonald, a student member of 
ouciety of Civil Engineers, i 
warding Mr. Underhay’s sketch 

The writer considers

"A

&

&SMi MOïta
a*rrt*1 tr arm Airs.

I ---------- 1 the Canadian 
of Hermanville, P.E.I., in for- 

, says:
* -.«=r „ Hare o‘, f, 2U '’ “d

would increase the 
siders the estimates of

Cross Section of Proposed Embankment Across Northumberland Straits :
together with Suggested Batter, as Designed by 

J. C. Underhay, C. E.
I. This 

con- 
putting

cost considerably. The writer also 
- cost of quarrying rock and

About 700,000 yards of this work 
and would best have a concrete finish at an extra cost of Si 
Per yard. The foregoing calculations have been made 
assuming, as we are warranted in doing, that there is plenty 
of stone at each cape (Cape Tormentine, on New Brunswick 

de, and Cape Traverse, on Prince Edward Island side) 
along the shores; and that 
adapted to the work

would be above water, 1*0«MCMT|NC, ft gSutrAtl watch

C X AOCK.

#xw

°r, and
so constructed and 

as to unload themselves with little help 
or loss of time. It would take about 350 acres at a depth 
of twelve feet to supply the stone to be put down by the

1
cars could be

Section (Approximate) of Northumberland Strata: Between Cape 
Traverse. P E.I. ; and Cape Tormentine. N.B. Designed 

*’) J. C. Urderhay. C. E.

cars.
1tthencPosatCeof00tiOW by, Per CCnt- maybe m°re, and that 
tne cost of the embankment would be
$10,000,000, instead of $3000,000 or $4,000,000. The
also thinks (hat with a tatter of 2^ to
scheme is more practical than

Method of Construction.—Having full faith 
ticability and durability of the embankment, 
rough stone, dumped from the 
and from

in the prac- 
constructed of 

cars at each end of the work 
scows in the middle, which would roll

not less than 
writer 

i the embankmentout to a tunnel.”

RADIUn AND ITS CONNECTION WITH CHEMICAI
PHYSICAL PROBLEMS. AND

By John Waddell, B.A., D.Sc., School
of Mining, Kingston.

(Concluded.)

From the measurement made of the deviation of the 
as compared with that of the cathode 

appears that the two 
the beta radiation is 
The cathode

The energy of the alpha radiations is very great, and 
a particle strikes certain substances, such as zinc sul

phide a change is produced that is 
of light. These flashes

beta rays,
• -, , rays. it

are similar, but that the velocity of 
greater than that of the cathode

when

accompanied by a flash 
can by a proper arrangement, 

as in the spinthariscope, be made plainly 
calculated that a gram of radium loses in 
than

rays.
rays penetrate but slightly the walls of the 

produced electrically, but the beta 
on account of their high velocity 

trative. This gives some idea of the 
beta rays are emitted, since cathode 
bulb are

such 
visible. It istube in which they 

radiations
are

every second more 
100,000,000,000 alpha particles, so that in the spinthari

scope the zinc sulphide screen is heavily bombarded.

are very pene- 
energy with which

rays in an exhausted 
produced only by very powerful electric discharges, 

same way the gamma rays are probably similar to 
rays, but they also are much 

trative. The photographic effect 
mainly due to the Roentgen 
but slightly from the bulb

If a compound of radium is heated or if it is dissolved 
and air is passed over the hot substance or through the 
solution, a gas is carried off which is very radioactive The 
quantity of gas ,s so small that it cannot be detected by 
he ordinary physical or chemical means, but it can be 

liquefied, and its rate of diffusion through another
subÎtermineH ThiS ^ °Wing 40 its on phosphorescent 
substances. If air containing the gas, which is called the
radium emanation, passes through a tube containing zinc 
sulphide, the latter glows. If the tube is made 
in any part, the emanation liquefies, and 
beyond that point

In the
the Roentgen

more pene- 
of the Roentgen bulb is 

rays. The cathode rays escape
and, though the Roentgen gas canrays

of radium salt employed in the ordinary experiments.

are

onlvSZtewhdi0aCKiVe Substances Kive out alpha radiations

accompanied h" rad,ati°ns are emitted they are always 
acco ipanied by gamma radiations, and, just as Roentgen
ra>s are produced by the stoppage of cathode rays, so it 
seems that the gamma rays are produced in the formation 
of beta radiations; that is, a sudden change of velocity of the 
particles gives a wave motion in the ether just 
thrown violently upward through the 
an explosion sets 
its fall.

very cold 
the zinc sulphide 

. ,Cea!es to gIow- Though the emanation 
^ a gas, it is not absorbed by liquids that absorb most gases.
noÎ attVeL’ l :Sr\aCted °n by chemical reagents, it does 

attack heated calcium, or magnesium, and is, in fact, like 
the group of gases, of which 
member. argon is the most conspicuous

as a stone 
surface of water by As already said, the radium emanation is strongly 

radioactive-,t gives out alpha radiations only. This is 
shown by the fact that if ajr containing

up waves similar to those produced by

the emanation is
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enclosed in a tube with thin walls, no radioactive effect is 
obtained outside the tube, though beta and gamma radiations 
could easily penetrate the walls, which would be, however 
impervious to alpha radiations. This is the state of affairs 
immediately after the emanation is introduced 
and for some time afterwards, but in the 
hours beta and gamma radiations

meanwhile the quantity of 
diminishes and another substance is 
stance gives out the beta and gamma radiations 
radium from which the emanation has been withdrawn has 
hereby lost most of its radioactive power, but this power 

returns after some time, and it returns just at the same rate 
as the emanation loses its radioactivity. In four days the 
emanation loses half its power; in four weeks, practically all 

it. On the other hand, in four days the radium regains 
half of its radioactivity; in four weeks, the whole. This 
can be explained on the assumption that radium is all the 
time producing emanation, which is all the time being 
decomposed. When a certain amount of emanation has 
accumulated in the radium, it disappears 
formed.

tube it is found that helium makes its 
shown by the appearance. This is 

, , spectroscope, it being found that though
when the emanation is introduced into the tube no spectrum 
of helium can be obtained it becomes visible within a few 
( ays. his seems to be a case of transmutation of an 
element, and, although we have not been able to change 
lead into gold, it appears that transmutations quite as 
wonderful go on spontaneously.

As radium changes into something else 
to follow that it must be

into the tube, 
course of several 

It can 
emanation 

produced, which sub-

are given out.
be proved that

it would seem 
continually formed or the supply 

would be exhausted. It has been calculated that if the whole 
earth had been radium a million years ago the amount now 
in existence would be no more than is found in the most 
radioactive minerals. As the earth, doubtless, a million years 
ago did not consist entirely of radium, it must be continually 
reproduced. It has been conjectured that it is the product 
of uranium, but there is no certainty about the matter.

The

Radium maintains itself at a temperature which is higher 
than that of its surroundings; therefore constantly gives 

The most likely source of the energy is that the 
decomposition of the radium produces heat, 
of heat thus produced is 
be produced by the

off heat.as rapidly as it is 
case of a piece 
gets hotter, but 

out more heat, till 
heat received, and the

An illustration is afforded by the 
of iron heated in a flame. At first the iron 
as its temperature increases, it gives 
finally the heat radiated equals the 
temperature remains stationary.

As the emanation disappears, 
as before stated, which emits beta 
I he tube in which radium 
walls coated with

The amount 
very many times as great as could 

most vigorous chemical action in the
same quantity of material.

For a long time there has been 
physicists and geologists about the length 
which the earth has existed in 
condition. Geologists have 
physicists

a dispute between
a substance is produced, 
and gamma radiations, 

emanation is kept, soon has its 
a substance which is like

of time during
approximately its present

required longei time than 
were willing to grant. Physicists have calculated 

trom the rate of cooling of the 
cooling where there 
itself, but if decompositions 
of radium, heat

a metal. It 
one part of the tube and condensed 

. 11 [an be dissolved in some acids, the solution
becoming thereby radioactive. This substance loses its 
radioactivity rapidly, falling to half the original in twenty- 

Z minutes. Just as radium produces the emanation, so 
the emanation produces the other substance, which 
decomposes, producing some other substance 

After the emanation has been kept for

can be volatilized from
earth. But they assumed a 

no supply of heat within the earth 
are taking place similar to that 

may have been thus produced and the time 
ot cooling of the earth correspondingly lengthened. It will 
be seen that the problems connected with radium have a 
very important bearing on many problems regarding the 
character of matter and supplies of

on another.
was

also
or substances, 

a few days in a energy.

FORMATION OF ANCHOR ICE, AND PRECISE TEMPERATURE
MEASUREMENTS.*

By Howard T. Barnes, McGill University, Montreal.

(Continued.)
Often the dark patches or absorption bands extend for a 

long distance through the spectrum.
Tyndall showed that the long rays from copper heated 

100 degrees are all stopped by water. Rubens and Aschkinass 
have shown that there is a dark band (an absorption band) in 
the heat spectrum of water, and therefore there may exist heat 
rays beyond this absorption band for the longer waves which 
will penetrate the water. There is nothing to prevent our mak
ing that assumption. I will admit that it is yet to be proved 
that such exists, but that such could exist seems entirely 
p ausible. Take the bed of a river which is at the freezing 
point radiating heat off into space. The waves of heat which 
will pass off will be very long and they very probably consist 
of waves beyond the absorption band discovered by Rubens and 
Aschkinass.

a wide passage cracks instead of adapting itself to the wider 
passage. A glacier moving down over a very gentle slope will 
crack on lines at right angles, showing that ice is exceedingly 
brittle. Therefore, we cannot say that ice possesses viscosity 
to any great extent, although it can be molded under 
and made to run under pressure

P1 essure. Now the phenomena which 
enable it to give under pressure are probably due to another 
physical property of ice, namely, regelation, 
pressure sufficiently great will melt ice. One hundred 
atmospheres pressure will lower the freezing point of 
ice 1 deg. Cent. It does this by squeezing 
into water ; the temperature is lowered 
ice and the absorption of the heat.

We know that .
and fifty 

water and
some of the ice back 

by the melting of the 
Regelation accounts for a

great many ice phenomena of nature. A 
of regelation is Bottomley’s experiment, 
being cut through by a wire attached to 
many of you have seen the experiment, 
wire at the point of contact melts the i 
around the wire and finds itself freed from the

very beautiful example 
It is a block of ice 

a weight. I dare say 
The pressure of the 

The water

Having run over the various points in connection with 
neat transmission, I want to dwell for 
physical properties of ice and 
briefly review its characteristic

a short time on the 
water. Let us take ice first and 

, properties. We know that ice
>s very plastic; it can be molded into various shapes. We have 
examples of ice which has been pressed between 
to form perfect spheres ; and ice that is 
may be forced out of

ice. runs
o. . . . , pressure and
at a temperature lower than its freezing point; it freezes again 
above the wire. In this way the wire slowly creeps through 
the ice leaving ,t as strong after the wire passes as it was be- 
ore. By means of pressure we can freeze blocks of ice to

gether—two pieces of ice brought together and pressed will stick 
together. A slight film of water is formed

heavy molds
pressed in a cylinder 

. .... , a narrow opening. Ice, however, does
not exhibit the characteristic properties of viscosity 
was. pointed out by Tyndall. An illustration 
glacier action. A glacier in moving from

This
of this is the 

a narrow passage to . , . °n the touching
surface and immediately the pressure is relieved the water in 
contact with the ice surface finds itself below the 
ing temperature at*A paper presented at tht monthly reunion 

City, in March, 1905, and at the Scranton 
1905), of the American Society of Mechanical

normal freez- 
once solidifies, cementing the two blocksin New York 

meeting (June, 
Engineers.

together.
There is another property which ice possesses and which
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power*1 of ::Cemly I3'6" measured' That is, it possesses the 
at the freegrOWInS-by 1CC m contact with water exactly
a l observed thePhlnttafPrrentlyLg0eS °n You have
crysta o l gr°W °f 3 CryStal 0f alum or a

, f.SUgar m a saturated solution of the alum or sugar
"« „°J« ;L„?d","y “rT" ” ice dl'

same thing, only very slowly. As I shall
presently water possesses ice in solution. The
°t the ice crystals has been
natural rate of growth to
two and one-half

that foeTT^TY °f air CUrrentS We probably owe the fact 
at the ice spreads from the edges to the centre, because the

water heats the air and it therefore rises 
colder air sweeps in from the banks 
fore have the water along the edges always in
durtin aYhan aVhe Centre' 11 has been considered that con-
menon LTtlY^Y ^ m°St important part this pheno- 

enon. But the conduction of heat through the banks of the
er is slow indeed. It is so slow as to be practically negligible 

is flowing too" Y"31 g°eS °n in the Case °f a -er which

■Æüîiïaî-Æî-K
™;g.d, rising,, ,he top ,gain « ,hG„r:c™"" ,k:« 
Not forming the protecting layer of ice, the flowing river loses
duIeTh Y31" am°Unt °f heat and ^e fine ice is pro 
duced by agitation in very great quantities. This is to be ex
don hÎ, WC T u°r 3 r°ment t0 C0"Sider river ice forma
te H ,s this heat taken away from the water? We have
the three governing processes at work. Conduction is prob
ably negligible; convection by means of air currents and radi- 

fr0m the water which is warm compared to the air above

from the centre and 
to the middle. We there-

contact with
explain to you 
rate of growth 

If we allow the 
VMr f °" d wou,d form an inch in about 
years. So it does not form a very import- 

engineering problems. It forms an im-

measured.

ant factor in practical

air

tL
w~~ ^ m

' **** rf? 22 H

Shanty, Lachine, where 
were Made of the Water.

Now you know that these fine crystals of ice 
formed and which are called frazil crystals, 
with the current and are carried by the current for long dis- 
tances from open water under the surface ice. It was one of
cewTYT tHe ul0°d C°mmissi0n °f Montreal that this 
helachin YY H ^ ^ b°rdage a* ‘he foot of 

formed A„ P1 W 7 ^ grCater porti°n °f this ice is
_• An inspection of the many diagrams of the Flood

Commission for various sections of the St. Lawrence river 
w Montreal, shows immense accumulation of frazil or what 

the engineers have called also sponge ice It 7!! f ° 7 
examining this ice that it , 1 was fot,nd on
the deoth of th* * i ^aS .very spon^>'- determining
by slight PressureCferoameaaboeveWangdhtitCwas found"thÏt

accumuJated under the surface ice to depths ranging from 30 to 
35 eet. that it acted as a filter to the water which penetrated

0“h T y accumulation of a great deal of matter
om the water, just as a sponge acccumulates slime from 

The great bulk of this ice which they found 
m the Lachine Rapids, and in the reaches of 
tending about six miles from the ice sheet 
They found in

which are 
are swept downTig- 1.—Observation

Measurements Temperature

portant factor, however, j 
ice crystals together, 
if we had

, m this respect, that it helps 
It was Faraday who first showed- »= r •“ -sn, t \:s

contact ; "T,"42* ïi r,„-
EH-™--™-ence the two pieces in contact would at once adhere. A pres- 

is, therefore, not required to cause ice to freeze together

Of the heat rays to pass through. We have a furthEY ^ 
an important physical pronertv th t u 1 “ tber and inite
about 97 degrees Fahr Y W 4° de*rees Cent, or

y/ agrees hahr. water commences to form ice- thL
remaining in the solution until the freezing point is reached

at Pr°P°rtl0n of ,ce -creasing as the temperature falls " 
at the freezing point we have actually 
ice and water. It explains 
and the minimum specific heat.

to cement 
that 
one

touched ;
zero
and

sure

water, 
was manufactured

open water ex-
on Lake St. Louis, 

many places below the rapids that there was
TTheYoh1311 El6"' The PerC€ntagC 0f this became less 
as they obtained their suctions further and further below
til finally, some twelve miles below, the frazil un-

was exceedinglyand
a saturated solution of 

waterto us the maximum density of

wator a showing the variation of the specific heat of
t"roL PS'Very raPld'y fr°m 0 de$rees Cent, and passes 
hrough a minimum at 40 degrees. Now that is apparently due

Lsfon ofM ^ he3t absorbed in the natural ex-
,ng those water we have the heat absorbed in transform-
temperature r-m° 77 68 Watel" molecu,es- That is as the
îy the ice h SeS’ T am0Unt of heat that would be absorbed
an Îxa h T0™68 7 “d At 40 degrees Cent, we have
water ex sÏr nC'ng‘ T 4° degl"eeS awards we have the 
water existing as a pure liquid.
the nhT-1 ,think 1 h3Ve taken up ‘he chief points in regard to »

the great chi °f T a"d water witb the exception of
which hTsucf m V Ume th3î Y65 P'aCe When water freezes.

There is an in ‘TY ^ '"Ce Nation.I TeedinglvT*.* abOUt 9 Per Cent in volume, and this is exceedingly important inasmuch as the ice as soon as it is
formed comes to the surface or remains on the surface Tak
or example, a sheet of quiet water which is cooled lower and

lZ T the coYerT °f 7T ^ surfa« becomescool the cooler layers fall to the bottom until 4 degrees is
reached. Then the warmer layers stay at the bottom 

”S""y ÏZZÏtZZ**' een,„. «

JjÊm
*6 m

Tig- 2.—Attendant about to Place Thermometer in Water.

ÆÆ: 22 j7
convection of ,i, a,„e„„ „d wind igi Jio' ““ “ ^
Of ice vary in size depending upon the agitation of the 
The more rapid the agitation, the finer 
further they travel the larger they

There is another form of open water ice which v, 
consider, and which is primarily the subject of this 
namely, anchor ice. Anchor ice
Ira^THntTT6 TT 35 a matter of fact we must distinctly 
wTA 7 7 hC tWa Frazi! is ice formed in the

itself by surface agitation and other causes. Anchor ice

water, 
they are, and the

grow.
and the we must 

paper,
and frazil ice are often mis-

creases



is ice that grows on the bed of the river, on the rocks, on any- 
thing in the bed of the river to which ice may be attached.

There is still a difference of opinion as to how this anchor 
ice grows; how it first forms; but I think whe.i we consider 
the amount of heat which is lost from the surface of a river 
by radiation and the fact that much of this heat can penetrate 
through the water that we must admit that radiation plays an 
important part. When we consider further that this anchor ice 
is formed only at night when the radiation from the

1 h*5 anchor ice when it comes up becomes disintegrated and 
is carried down with the currents, thus aiding the frazil in 
causing the damming ûp of the channel.

Now it was the problem set me by the Harbor Com
missioners to determine, if possible, what 
between the temperature of the water, if 
mation of anchor ice

were the relations
any, and the for- 

on the bottom, and the peculiar 
agglomeration of frazil crystals that takes place during 
cold weather. It is very

a great1 difficulty that the engineer has 
to contend with in clear water with wind agitation that 
hese little harmless particles grow in size very rapidly, and 

form hard masses to which other crystals immediately 
adhere. Under certain atmospheric conditions ice agglom
erates very rapidly, and objects placed in the 

up rapidly coated with ice. It is 
one lowers a bit of iron

earth is a
maximum, that as a rule it never grows under a bridge or under 
any object which would reflect the heat rays back again into 
the water, and when we consider that anchor ice apparently 
glows more rapidly on dark rocks than on light rocks then we 
must admit there is strong suspicion that radiation plays 
important part in its formation. That anchor ice is built 
as well by the freezing to the bottom of frazil crystals 
without saying. It could not do otherwise. These surface 
rents carry down the fine pieces of ice, which passing 
the layer of anchor ice, which may have formed there by radi
ation, become attached, and we have then great thicknesses built 
up in a single night. Anchor ice is formed partly by radi
ation and partly by the sticking to the bottom of these frazil 
crystals. Anchor ice, during a severe spell of weather, when 
it is cloudy by day and clear by night, attains a thickness of

an
water become

a common phenomena that if 
. . or metal into the water when the

water is in this state that the iron will freeze at 
the bottom or to whatever ice it 
Mr. Keefer, who has done 
tion, has observed in going 
during an

goes
cur-.

across once to
comes in contact with, 

so much in studying ice forma- 
across the St. Lawrence river 

exceedingly cold day when the water was very 
dull, and appeared to be completely laden with frazil crystals 
that he could feel the resistance to the motion of his paddle 
as they attached themselves to it, sticking 
like long needles. out at right angles

We designed a suitable form of resistance thermometer 
and undertook in the winter of 1896 
sible, any variation in

to determine, if pos-
, . , temperature from the freezing point

under the surface ice. Accordingly, a shanty was provided

and i»eFneh "r 7 “ S"itabIe SP0t °PPOsite Montreal, and m February of that year the instruments were taken
out and observations commenced. We wanted to know how 
much the river differed from the freezing point 
of observation which was adopted was a differential 
determining the temperature of the 
from

.01

.05

The method
one,

, river by a difference
a carefully prepared mixture of ice and 

sensitive galvanometer water. A very 
was used, and any changes were at 

detected by either a change in the galvanometer or a 

-Z6 mT a SU'table measuring wire. The wire having a 
scale, as I mentioned before, of eight inches to the degree 
entigiade. Now, the difficulties encountered 

great, and I may say, although about five weeks 

measurements, only half a dozen 
could be obtained, for troubles 
the thermometer; troubles 
galvanometer owing to the 
other troubles

505 Ice once

.05

were very 
were occupied in these

measurements 
arose from the breaking of 

arose from the breaking of the 
roughness of the shanty, and

tn ., , .. arose from the varying magnetic field
to the heating apparatus.

The results of these observations have been published,

found during the entire time, with a variation 
of air temperature from 28 below 
under the surface ice 
hundredth of

.01

duei
Fig- 3-—breezing Temperature Diagram.

and it was
several feet, such that a pole or a stick placed on the ice will 
sink into it to considerable depths. When the sun rises it has 
been noted for a long time that these masses rise to the surface. 
The boatmen are very chary about going across an open chan
nel when the sun is bright, for these masses come up in great 
quantities. As soon as the sun gets at a sufficient angle so that 
its rays penetrate the water, they pass through the water, and 
ice, warm the bed of the river and warm the water in contact 
with the ice. The ice rises with a characteristic hissing noise 
several feet above the water, and then falls back turning white 
as the water drains out of it. It floats low in the water be
cause it is saturated and waterlogged just as sawdust will float 
lower in the water than an equal mass of solid wood. The 
fact that these anchor ice masses float lower in the water than 
a similar weight of packed ice would, has given rise to the 
opinion that anchor ice was ice denser than normal and there
fore held down by its own weight. There is no evidence what
ever to show that ice of

to 40 above, the river
never varied as much as one one- 

. . a degree from the freezing point. During
thL Trl h™6 °f the observation no deviation as much a! 
that could be measured, and as a rule the variations 
within a few thousandths of a degree. A 
cold weather would 
vice versa.

were
severe spell of 

slight drop in temperature, andcause a

The tube of the thermometer 
shanty to the river, from 
nometer and

passed out through the 
a shelf where rested the galva- 

measuring instruments, which I may say were 
of pnceless value, as they were unique of their kind, 

bulb of the thermometer The
connects • W3S encased in lead six inches long
connected with wires encased in lead 100 feet long, which
passed up into the shanty. First of all an exact balance 
taken between the resistance of the two bulbs when both 

vvcu immerse in the ice and water mixture in the shanty

inÎo the " 7 ?rried the bulb directly out and put itinto the Jiver, and after a few moments another balance 
was obtained. It was possible to obtain at 
reading giving by reduction of the

The following winter, observations were made at the 
Lachine Rapids, because it was considered that possibly the 
water under the ice opposite the city came to the freezing 
point because it flowed so far under the surface 
ice.. The shanty provided 
we had before, and there

was

a greater density than normal exists, 
and we therefore disregard that idea as being entirely unten
able. Ice at one particular density is formed and only one. The 
reason of anchor ice being fastened to the bottom is that it 
is actually frozen there.

once a change in
temperature.As evidence of its buoyancy, large 

masses of rock are sometimes brought up with the anchor ice 
and carried down the river. Anchor ice will carry large 
boulders which fill up the channel of the river, and that is one 
thing the Montreal Harbor Commissioners have to contend with 
in the harbor there. They have annually to

sheet of
smaller again than the 

had further difficulties, 
placed on the coffer dam of the Lachine

was one 
It was 

Hydraulic Corn-

remove a large
amount of rock and boulder carried down by the anchor ice. wo
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-r “■
KSr' •”d «r - P»», .b»;
« “r ar" ”th

Fie- 1 «hnm tu g deal of surface agitation.
Tht dam C P°Sltl0n of the observation

ht dam is seen extending out to the corner where the 
shanty was placed; the river runs down here to the -a
proper, which is just at this point. PldS

lig. 2 shows the agitation of the 
around the ice which - 
I he watchman with the

ï=,„1'L;i,„cfri=7w,™formwjdh i6” r™1” °f

shanty.
without injury.

The next observation 
clear sky; on the thirteenth 

as you see here again the
was made with a 

temperature is abovewater as it passes down 
out from the edge of the dam 

thermometer in his hands 
water. This

„ temperatures, because from
say five miles, the river being 
the water
Therefore one would expect that if water
Z ,°int “ WOuM h‘™ » =b,„ce in

h«. th«
.«he con,d de den, and placed a, d7.„"“7"

ice edge so as to be protected from radiation 
were carried out for about six 

got slightly greater variations 
ice the winter before, but as far 
ture was concerned it could 
hundredth of

zero.grew
Batteryis seenprepared to put it in the 

observe the river a good spot towas
this point, 

a mile wide and fairly shallow, 
cooled for that distance by airwas

currents, 
ever got cooled

Compensator
. Measurements 

weeks in this position.
Galvanometer

and
than under the surface 

as the lowering of tempera
te limited within 

a degree Centigrade; and the 
of temperature observed during 
thousandths of

we

one one- Bridge Wire
op Platinum Thermometer Connections.
+

Fig. 4.—Diagram

a fairly6 ïigh Ïm^Î'ture; ” S^degree^mT5 .With

de™rm„ ,w:s"th'zt24
m.rgi. b“ten,hé d “ V"y d'*'ly- '<-*>
m„L of fl. ". ,, ,x*c™deg",,0n °‘ ‘h« i=« «* », for- 

Ce s exceedingly narrow. That it ic 
ew thousandths of a degree. These high 

all influenced by the sun’s 
Table II is 

rays in the water.

greatest lowering 
a very severe day was six* 

a degree. Photographs taken of 
a mild day and on a 

difference. On the mild day the 
stiff, but on the

the agitated 
cold day show distinctly a 
water looks softer and less

•r w,s „ “ rr,hc

°h.“C,„°,VCeTWh““! T,'r "e -1 «own
y- hey look like a great mass of solid ice but 

if one should attempt to test their soundness 
right through. We have witnessed 
rising to the surface after the 

Table I shows the results

water on

masses 
past only a 

temperatures are 
rays being absorbed in the 

reproduced to show the effect of
one would go 

many hundreds of these water, 
the sun’ssun gets up. 

obtained in these
ments, with water temperatures, clearness 
miles per hour between 
the quiet back

measure-
of sky, wind and TABLE II.

the rapidly' flowing 
water just below the point of the

Sunshine
in%
IOO

current and Date

Feb. 13th.
Difference 
from O0 C.
+ O186

Locality
Air Temp.

+ 160 Fahr.
dam. As

was swept around the dam, some of the water 
came back and formed an eddy.

On the third, the sky

the current 5 ft. from surface
(bottom).

i ft.from surface, + .0474 
8 in. from surface -j- .0741 
Shallow

100was clear and the weatherfine. was 100
On the fifth 

wind much lighter; 
0.02 of a degree. The 
sunshine, 88

we have + 32 degrees 100 current. + .0461 
7 3 ft. from surface. -J- .0423

67 8 in. from surface.
67 Just under edge 

ice.

and
and a temperature above

— 3 degrees; 
freezing of 

reason of that is the great deal of

15th.
30° Sky clear.

+ .0819 
+ .0292

\per cent.
The seventh was a rainy day. We obtained quite 

temperature nearly 0.02 degree above freezing.
On the following day it 

influence of the rain

a rise 6 7 Deep current----- +.0280
Bottom of back +.0112 

water, sun clouded.
6 7was raining also. We find the 

making itself felt in the river
Cloudy.

«=«, »nZZLn, l^£,7^7.king ,6 degree, .' wo S'wa! „“ ‘7PWa'

Cent, although the air just above it was at 16 H 
Fahr. On the fifteenth similar 6 degrees
During the time of that measurement, which is the 
locality as before, the deep current and quiet * 
feet from the surface, were both 
clouded

TABLE I. wv
Fahrenheit SuVsh'ne 

Degrees m
Difference from 

Freezing Point in 
Degree Centigrade

Quiet 
Water

Wind
in

Miles
Date percent. Sky 

ifMax. Min. possible Current measurementsFeb. 3rd.
5th. +32
7th. +38 -f-27 00
8th. +34 -(-28 00 

“ nth. +18 —3 94 Clear...
„ 12th- +n —2 00 Stormy..

13th. +17 o 100 Clear.
I5th' +33 +24 67 Clear to

cloudy.
10 25 Clear to 16.8 

cloudy.

the twelfth, a very stormy day, with a high wind "mi!
C0esr’wne0r„dhi:e'rand a mean temPerat"re ôf abc” 6
degrees, we found a lowering of the temperature 
seven thousandths of a degree, and the 
responded very closely for

were made.+2° +10 89 Clear.... 28.6 o
88 same—3 9-7 +0.0215 

13-1 +0.0197 +0.0182 
• • t6.3 +0.0547 +0.0415

• 6.5 +0.0137 +0.0151 
21. i —0.0065 —0.0068

• 15.1
*7-6 +0.0280 +0.0423

water, three
over, ,„d the «(Tec, w„ iïonjT"' + 

temperature had dropped from 00423 degrees Cent" "" 
degrees Cent. Now, if the sun hJ t g f V to 00112 
air cool the water would have droppeTto’th Tlldy and the 
*”d » kiow. The ^
m warming the water is illustrated 
ice never forms and river 
while the

Raining..
sun

+0.0186
sun has 

by the fact that anchorMar. 1st. +22
ice never has any serious effectso.

sun is shining.

formation. The horizon aî deal ln r+=r ice
ice in the mater. Op ZZZT »'

difference of temperature, plus above 
Starting from the point 
off a fixed and definite __ 
find that the temperature

we will put the 
and minus below, 

representing pure water and 
amount of heat

of six to
measurements 

the current and quiet
carrying 

per second, we would 
of the water would drop to about

cor- 
water.
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0.0104 degrees, and ice would immediately 
form. As the percentage of ice became larger the tempera
ture approaches the true

differential thermometers reading temperatures 
degrees Cent.

commence to to 0.0001

degrees Cent. Conversely, 
suppose we start with 50 degrees of ice, and continuously 
apply heat to melt the ice, the temperature will rise a little 
above the freezing point, and as the percentage of ice grows 
less the temperature rises higher. In the river the condition 
would be represented by the dotted region. That is"? 
would never get beyond a certain percentage of ice in the 
open water. We might get 20 per cent., but not exceeding 
that in the open water. Here we would find the tempera
ture fluctuating between limits represented by that dotted 
line depending on the river losing or gaining heat, 
the air temperature is sufficient to cause a rapid abstraction 
of heat the process of freezing goes on, and the temperature 
falls slightly below the freezing point. The reason for this 
is probably that ice only crystallizes at a fixed rate. If we 
abstract heat rapidly enough, and the water cannot freeze 
rapidly enough to keep the temperature up to the freezing 
point, the only thing that can happen is that the tempera
ture must drop a little below. When the reverse process 
takes place, and heat is applied to the mass of water, the 
ice will not be able to melt fast enough to keep the water 
cool, and the mass will in consequence be a little above the 
freezing point. The less the

zero An examination of these thermometers will show that 
they consist of a coil of platinum wire. Their limit of 
accuracy depends upon the limit which 
resistance.

we can measure 
When we come to measure hundredths of a 

degree the mercury thermometer becomes troublesome;
when we come to measure thousandths of a degree the mer
cury thermometer is almost impossible; when 
measure ten thousandths of a degree we cannot use the 
mercury thermometer at all. To measure ten thousandths 
of a degree with platinum thermometers difficulties are, of 
course, met with. Some observers claim to have obtained 
measurements to a millionth of a degree. I do not attach 
much weight to that, because I do not think anybody knows 
what a millionth of a degree means.

The diagram of connections for the platinum ther
mometer is shown here (Fig.* 4).

we come to

When

Two ratio coils, Rv Rt, 
with the coil attached, P, together with theone arm

sary leads, a fourth arm containing the compensating leads 
and balancing resistance, forms the Wheatstone bridge 
arrangement. The compensating leads are equal in length 
to the thermometer leads and run side by side with them.

In the differential arrangement, Fig. 5, we have a double 
set of connections. The compensating leads of thermometer 
A are connected in series with thermometer B, and the 
pensating leads for thermometer B are connected in series 
with thermometer A. Thermometers A and B, forming the 
differential pair, are connected to opposite 
bridge. There is a bridge wire on which small variations

neces-

amount of ice present, the 
more the temperature will rise or the lower the tempera
ture will fall for any given rate of gain or abstraction of 
heat.

com-

I hope I have made it clear from the diagram that what 
we have always considered to be a fixed and definite tem
perature, namely, zero Centigrade, or 32 degree Fahr., is 
really not absolutely fixed. It varies a little one way or the 
other, depending upon whether the mixture is receiving heat 
rapidly or losing it rapidly.

I have made

arms of the

measurements of these differences up to 
20 per cent, of ice, and the method I adopted was a simple 
one. I took a quantity of water and cooled it rapidly by 
bubbling liquid air through it. This liquid air carried off 
a definite and regular supply of heat from the 
the agitation of the water caused fine

water, and
, . crystals of ice to
form, looking in every way like frazil crystals. Just before 
they formed the water sank to —0.014 degrees. As 
as the ice began to form the temperature rose rapidly. On 
adding fine crystals of pure snow to the water to increase 
the percentage of ice the temperature 
freezing point, —0.006 degrees Cent.

oA B
[soon

l

rose nearer to the ./

i* 10. 5. Differential Thermometer Connections.Now, as to the rate at which surface ice will form, I 
would say that we were intending to try some experiments 
this winter to determine the answer to that question. I 
have recently examined into the data on the matter, and I 
think a very simple formula based 
dilation can be obtained to represent the rate 
will thicken; and I should like this

can be measured, and if the reading goes beyond the bridge 
wire compensated resistances may be introduced. In this 
system we have everything compensated for. We must not 
have any coil that is going to vary with temperature at 
all. 1 he coils that are to balance the change of resistance 
in the thermometer must be compensated.

on mathematical cal- 
at which ice 

to be tested experi
mentally some time, and so put on a firm basis. But we can 
write this expression here as connecting the time T at which 
ice will grow with the thickness.

Lsd

The box which 
I used was one that had been carefully compensated. There 
are only two of these in existence. One is owned by Pro
fessor Calendar, of London, and the other by myself. 
Professor Calendar made his and I made mine. I was over 
a year in making the box, and each coil was separately com
pensated and placed in the box; and there are a number of 
such coils, so that took a great deal of time.

The principle of the compensating lead was introduced 
by Professor Calendar, and renders the readings indepen
dent of the length of wire. I

We find that

I_f where L= latent heat in calories (8.0); 
KG ' 2 '

d
T=z-----

s density of ice (0.9166) ; K is thermal conductivity (0.0057 
cal. per square centimeter per sec. per deg. diff.) ; 6 — tem
perature difference between ice at 32 degrees and the air 
temperature; d is the thickness of the ice sheet in 
meters, which will grow in a time T seconds.

This gives the thickness of the surface sheet with water 
temperature at 32 and air temperature 3 degrees below zero 
Fahr. as 3 feet in 44 days. Starting with water without 
any ice on it at all it gives a thickness of ice of 3 inches in 
eight hours. I think in most places this would 
fairly closely the rate of the growth.

I wish now to say something in regard to the measure
ment of temperature with these electrical thermometers. 
I have worked for a great many years with them, and I may 
say that they are capable of the greatest possible refinement. 
I have here a number of differential thermometers which I 
used in my experiments and in verifying my conclusions 
in regard to the natural growth of ice, I used

centi-
successfully operating a 

thermometer placed nearly a mile from the place of obser
vation.

am

Of course the details of construction were worked out 
carefully, such as placing the coils in lead tubing; everything 
worked fairly satisfactorily. A very sensitive galvanometer 
is required. For less accurate work the telephone 
used to replace the galvanometer.

Variations of resistance which determine the

represent
can be

tempera
ture are measured on a scale made in any convenient form 
The battery is located as shown in the diagram, as is also 
the galvanometer circuit, or telephone which 
in place of the galvanometer.

These scales

may be used

can be graduated in any way that we wish, 
and they may be made to read witha pair of these any degree of accuracy.



essential elements in the DESIGN OF DAMS.
JOHN S. FIELDING.

(Continued.)
varyRaesfeth?g t0 ^ Va‘Ue °f the inclination of ac will
with al"ea °f the tnangIe abc> whi=h will vary as ab, and

Pr = h2 x 31.25 = be2 
ab x be x 140.

For a S. F. of iy2 ab 
of 2 “
of zy2 “ 
of 3

a rectangular section

sn id equal .712 be.
•9494 be.

“ 1-1875 be.
1.4124 be.

as Fig. 26, these values will be:

x 31.25.
Forwt =

Ct2

65 [ ab x be x 140
Adhesion =— ■I | —45-5 (abxbc).

100 2
For ,

( h2x 31.25
a S. S. F. of iy2, the adhesion will require to be

3 WÊÊmÊmÊmsmsmm
= 46.875 h2

2

46.875 be
Then ab will = = 1-03 be.

45-5

mmtmmksamSB
f/c. 26 6

62.5 be
For a S. S. F. of 2, ab will = = 1.373 be

45-5
78.125 be

For a S. S. F. of 2y2, ab will =
- =T.7i7 be.

45-5
93-75For a S. S. F. of 3, ab will =

Referring to Fig. 25,
With Pr. = h2x 31.25 or be x 31.25. 

ab x be x 140 
-- ------------- +

= 2.06 be.
45-5

ad x de x 62.5
Wt.=

2 2
«' S S« ^ ' °/ ab should equal .5151 be

.. °f 2 " “ “ .686 be.
65

Adhesion = -_Wt. = 65.8r25 (abxbc).
of 2% “
of 3

100 .858 be. 
T.o3 be.
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207We can get a degree ten centimeters lone- 
tenth inch long. It does not make 
bulb is connected with the wire, which is 
direct reading scale connected with 
slips along the wire, 
for the

or a degree 
any difference. The 

connected to a 
a contact piece that

use of th * 1 Tilere 15 n°thing to break the circuit 
use of the telephone except the interrupted contact.

meh i^etet3 ÏheTetr thfb^°°°6 * °-°°7 °f a"

only ,=„ th„„sind,h, inc„ „ ^ ^ ^

Sh,::;,r;;;;'-,-"r;:o^^LT“,dbv,T,td

one-
we would 

So you

even
one-half

,ion kr,«e tt* th« <---lower the freezing point On/h u , °f PreSSUre is to
Pheres lower the freezing , , a°d fifty atmos'

, e treezing point 1 degree Cent rw t .of water-pressure would lower th» ? • *' ° foot
then, about 0.0022 degree Cent whi h reeTT? temperature' 
degree Fahr. This means th.l tTd' ^ f1?* «“< 
layers if submerged deep undercooled
freezing point. The ice

Evaporation would have quite a consirWoM • n 
on the loss nf a 1 a considerable influence

water vapor, and therefore th h T’ practlcally free from
Tha, is. i, ,a,s« th,„„gh’the Ùy^ofT

reflection back again Dn i < .ai.tv again, un a cloudy night the
be madt ande^^ General calculations
oe made under given conditions The 
receive from the sun is about 
meter per second.

without any 
rays are , surface

enough would be at or above their
stick together from the faTThat^’^ °" ^ SUrfaCe WOuld 

below their freezing point would 
depth. .

can only
average heat theywe were at temperatures 

not stick together
0.05 calorie per square centi-

at a great

«Vf r rradiation, is about o ooor g °ff' Such surface
second per degree difference Ô5 femp^atre.06"1™6161" ^

Now, the effect of falling 
One foot of fall would raise 
Fahr., or 0.0007 degree Cent, 
rapidly would have 
the slight undercooling.

water is to generate heat.
the temperature 

You
0.00131 degree 

see that water falling 
an important influence in counteracting 

. Bl,t it would have to fall ranidi„“ —he coo,""s ,6cc‘ ‘>f “ » ” b,w,h«pd,r
point. In the case of water flowing several feet in 
1,0„« ,h„ dtec, h„ting b, ;ould "l »
lf ,t„was fa]Ilng raPidly over, say, a head of 
would have an important influence, 
smaller than calculation 
air and the

That_ seems very small, but if 
radiation is from the large surface 
greater.

you consider what the 
of a river it seems much zero 

several 
be negligible. But

Suppose we make 
be radiated atwm„d 6nd „ * asr-t.
and one-half pounds^/ice would" be'formed f°"r

P.r ho„r. Now, i, e„„„d,r the „diation

a natural fall it 
But it would be much 

on account of the amount of mixed 
exact influences could only be determined bymeasurement.

g

in 
- 

:
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The fear of making this paper too lengthy impels the 

omission of the analysis of the variation of the O. S. F., for 
the foregoing sections. They are easily found, however, by 
the insertion of above values of ab and be in the 
given on page 181, or they may be taken

since it has, independent of nd4cb, its own weight and the 
weight of water in the figure add4n.

The pressures above the line nb 
conditions to the

must act under different 
Below nb they 

on the sub-base at A1—A5.

analysis 
as a simple pro

pressures below 11 or nb.
act directly to ample adhesion 

It would seem that neb must first of all try for shearing 
strength along the line nb, then try for a fulcrum point at b 
of sufficient

c
area, then rely upon its weight of 

lever-arm l1, and its weight of 
arm l2.

I mass at g1 by 
water pressure at g2 by lever-

I

xhv.V',

y-.-Àv^:;^V:Vv-rFr

a \P2 3
PVa. 24

1
1
1 Whilst exercising these functions in the line of self-

____ Preservation, neb would not in any degree decrease the
strength of anb, even as against sliding, since any wts

------ from gi and g2 that may be lifted off of anb would be de-
____, p0Slted aSain at b> and deposited vertically so as not to set

up any horizontal tensile stresses, nor in fact any" com- 
ponents whatever.

I

h
1
1
1 -P/P.1 "3Tt
I Any weakness in the adhesion 

only set up compressive forces 
to the

at A4, A2, A3, or A4, can 
pushing forward horizontally 

excess of adhesion, that would have been 
at b by the action of the

I

;
depositedJY V. mass neb and its lever-arms.

This is all in correct line for security, since it places 
the margin of adhesive strength ahead of the pressure.

neb would also have a farther factor of strength against 
overturning in the tensile strength of the fibres T’T2TX.

portion of the varying length of ab used in conjunction with 
the values of O. S. F. of 4.48 and 4.23, given on page i8r. 
O. S. F. for Fig. 26 with ab = be will be 6.72.

Then for Fig. 24 O. S. F. would equal

at <//

448 x a1b1

ab
4.2,3 x a4b4 ? * y

Then for Fig. 25 O. S. F. would equal
ab

6.72 x a1b1
Then for Fig. 26 O. S. F. would equal

ab
K >

z1 yz
Whilst giving the foregoing information, for the sake 

of comparison of the two types of section represented by 
Figs. 24 and 25, it is not meant to recommend either as ideal 
sections for a dam, and at the same time the investigation 
is incomplete without subjecting section Fig. 25 to an 
analysis similar to that already given to Fig. 22 and Fig. 23, 

pages 138 and 139 as follows, viz.:
Referring to Fig. 27. we have the lower portion repre

sented by anb, and the upper portion by neb. The 
sures being assumed to act in 45° lines as assumed in Figs. 
22 and 23, will have delivery points at A1, A2, A3, A4, and Afi, 
taking care of pressures P1, P2, P3, P4, and P\

n

on

pres-
i/=>A

A' A* A* A4 As
//G. P?d cw

acting in conjunction with lever arms from their centre to 
some point b.

+

st1
Another feature of Fig. 25 is that .a much greater depth 

of flood would be required to eliminate the 
than would be required for Fig. 24.

Case (1).—The horizontal pressure with water-level even 
with crest would equal 203 x 31.25 = 12,500 lbs., and the

65
adhesion —- J 10x62.5x20 j. =— (12,500) lbs.

safety-factors

651

too 100
Case (2).—The horizontal 

flood would equal (21a-—12) 
13,750 lbs.

pressure with one foot of 
31.25 = 441 — 1 = 440 x 31.25 =■-_"Y3T 6P* P3 

r/G-.2S
ct

65 21-f-l
The adhesion— (-------x 62.5 x 20) =—(137,507 lbs.

65

100 2 too
It can thus be shown that the horizontalWe can make similar assumptions for decrement of 

length of col. A4—P4, A5—Pc, to those made on page 138 
giving the line an4.

It will be seen, however, that these values 
cumulative towards the top as we had in Fig. 22, and do not 
tend to a maximum movement of the crest C from its original 
position vertically over b.

The security of the portion anb seems to be ample,

pressure per
square foot increases as the flood increases in the same ratio 
as the vertical pressure on the base increases; the adhesion, 
being dependent upon the assumed maximum coeEcient of 
friction upon the sub-base, will increase in similar degree, 
but will always be lagging behind the increase in pressure 
as the coeEcient is to too, or with ^coeEcient of .65, as 65 
is to too.

are not
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V * but at Agapit the company is allowed to instal a tPi„ v, 
sufferance, it being agreed that the telephone is to He °" 
whenever the Grand Trunk so orders, which it is und Ta 
means whenever the Bell Company so orders’ No 1 ^
been made to get business connections with the Bdl 1 u 

was made by the Bell Company in m00 '"l’-■ 
company could not entertain. Y 9°0’ whlch the

The company has been

Se time th T"°"' ™S I9°°’ and was about

medical n f enterprising manager retired from the
medical Profession to devote himself exclusively to the tele- 
Phone bus,ness. The company extended the fifty miles of 
-ingle wire which comprised the old 
connections 
country, as well 
Metis Co.

From these beginnings has sprung the system shown in the 
accompanying map. The main trunk line extends from Cap à 
,ons i‘ne’ ln Ma‘ane County, on the east of St. Jean des Chail- 

s m Lotb.mere County, on the west. Lateral lines 
southerly, as shown, towards the New Brunswick 
boundaries, the total length of pole line being 
There are at present 1,300 subscribers in the system, and the
;,uesscr‘Sep ;:egctoLry shrteiephones m ,oca,ie
ties. Lxcepting Levis, Montmagny, Riviere 
Rimouski, the system is practically rural
territory covered is about 350,000. Rates are from $,2 to $25 
Farmers telephones are constructed along the pole hue in four 
party groups at an annua, rental of $I2, this giving connections

an offer
company’s line, and 

surrounding 
as eastward to the lines of the original

were extended to Levis and the
*—p- «. h»”::t!din it!

inception, and this year fourteen per 
charter authorizes

operations that
every year since its 

. „ ^ cent- is anticipated The

itrsT? ~ - sz -
den,; A. B. Depnis, vic"p«“dem” D,0; T d”™"*' 

tary-treasurer and general manager ti ■ ' -, l)emers> secre- 
Georges Tanguay. M.P.P • Rev r H ® ° her d,rectors are- 
Rioux, John McWilliams, J. H. Ross MD^f’ Narcissc 
ture, and Etienne Dussault ’ Edouard Cou-

run
and Maine 

about 1,200 miles.

du Loup, and 
T he population of the

thantedirran74etc;tatT ^ ^ pr°fitab'e
one but four tel t, * ‘ h he 15 conuected with not only 
has\one in n\ P COmPanies> ^ems to indicate that he
of Z ln l T line in earnest' Besides being manager 
of the Bellechasse Co., he holds a similar position in the St
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m t,Wnen th'S Sh°rtage equals the excess strength given 
to the dam, then the safety factor will be eliminated. In the 
case of a vertical-faced dam the safety-factor would be 
eliminated much sooner, viz.; when the increase in pressure 
rom flood equalled the excess strength.

hei£rH°W\if the length °f baSe °f Such a dam exceeds the 
height in the proportion of too to 65, then the increase in the
iSooHf a:ÿ hStth€ increase in ho™1 —

Such a dam would have a base 1.538 times the height 
giving an angle of inclination of 49°—51 for angle dac, Fig’

Horizontal pressure = (120^-1002) 31.25 = 137,500 lbs 
120 + too

Vertical pressure - X62.5 (20 X I.538) = 211,-
475 lbs.

65
Adhesion = — =vertical 

100
pressure = 137,500 lbs.

a vertical-faced dam on 
page go, showing floods of 2.80 ft., 4.50 ft., and 8.28 ft 
eliminating safety-factors (S. S F.) of 1.3, i.s, and 2.0 
respectively, so that this analysis shows Fig. 25 to have a 
decided advantage in this

I’igures have been given for

25.
We could then 

dam, and would have
respect also.assume 100 feet of flood 

as follows viz. :__
over a 20-foot

(To be Continued).

the bellechasse telephone COMPANY.
Sevenin Ste O t nagMDr' J' R Demers was practising medicine

nection ri f13’ m Matane Count7, Quebec. In con- 
ection with his professional duties he found that he needed
e ephone communication with a neighboring parish, and so he 

a private line. The same year he wanted connection with 
a fellow-practitioner who lived in Ste. Flavie, and he and 
o îers got together and organized a company to construct the
of <6, J 1 amed 'ncorPorati°n with an authorized capital 
Ot $2.500, the corporation being known as the Metis Telephone 
Co. By the end of the first year, it was found that the money 
was all spent, but the company was doing, a nice business, so 
the capital was increased to $7,500, and lines were built to 
Matane and Rimouski. At Rimouski there 
change of 33 subscribers, operated by the Bell 
which

t rroughout the county. The business among farmers 
just last year, but it is expected that within three or four 
50 per cent, of the farmers will take telephones 

he other rates are arranged according to the 
afforded. 1 hus, $20 is charged in 
are of long-distance construction 
ous. $25 is the rate for 
frequent service.

The lines

was started
years 

at this rate.
privileges 

towns where the instruments 
and the service is

some
continu-

a large concern which would call for

able bet1"116”18 T *e Unhed^StaÎes,'none suit-

e-rb— the “t
accommodating 200 subscribers. The attendants are paid on 
a co-operative plan, receiving 10 per cent on =„h u 
and 20 per cent, on tolls. subscribers

Long-distance

was a local ex-
, . _ Telephone Co.,

was bought by the Metis Co. for $2,000. About the same 
time the company bu.lt from Rimouski to Bic, a distance of ten 
miles, and they had thoughts of extending 
necessary capital was not to hand, 
that there

rates are very low compared with Bell 
the Bell rnte°r ‘"f3"06’ between Levis a"d Rivière du Loup

Railway and with those^of the Quebec Cm InterC°lonia' 

Trunk refused to allow a telephone in their station

to Levis, but the 
They discovered, however, 

company in Bellechasse County which had all 
powers and authorized capital desired, but _ 

ment, so they were approached and their charter 
the name, Bellechasse Telephone Co.,'being

standards.
was a

the
a poor equip- 

purchased, 
now assumed by The Grand 

at Levis,

>

V
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Maurice Telephone Co., operating between Three Rivers ,__
Shawinigan, and the Portneuf Telephone Co., besides being the 
authorized agent of the Beauce Telephone Co.

As to the ideal telephone management, Dr. Demers agrees 
with many others, who have studied the question, in strongly 
advocating the Government ownership and operation of long
distance lines, with local control systems. Government control 
of rates he does not believe would meet the situation, as this 
might discourage the building of new lines. Under Govern- 
1 lent ownership, however, a new line could be opened up just

and post office is opened, regardless of the 
tained from that particular office, but for the
as a revenue to be ob-

general conveni
ence, with the assurance that the investment will pay for itself 
in the long run. From his experience, Dr. Demers 
farmers appreciate the telephone, and they should 
convenience at

says 
have this

a late $12 or I655' Government ownership 
of the trunk lines should greatly stimulate the telephone busi
ness, especially m the country, as subscribers would then be 
assured of connection with the whole 
a few counties.

country, rather than with

THE PORTLAND CEMENT INDUSTRY IN CANADA.
JAMES WALKER AND MORRIS M. GREEN.

Second Article.

When Canadian cement manufacturers are undersold by 
American rivals in their own market, as has happened recently 
m Hamilton, they must naturally reflect deeply as to the why 
and wherefore. People in the ' United States are not making 
cement for amusement, and if they secure Canadian trade, it 
might be inferred that their action was based on a cheaper cost 
of production. We shall, therefore, in this article, call 
tion to certain conditions affecting the cost of Portland cement 

Portland cement, chemically speaking, is a 
double silicate of alumina and lime, of approximately the fol
lowing composition.

2. Liability to organic impurities, also difficulty of deter
mining where good marl ends and bad begins, with sub-aqueous 
deposits that are out of sight and not easily examined.

B.
Sources of Silica and Alumina.—1. Shale.—This is gen

erally considered preferable to clay, owing to its lack of mois
ture. It is also apt to be more homogeneous and less liable 
to contamination by pebbles and grit.

2. Clay.—Clay usually contains 
This leads to

atten-

in both countries.

20 Per cent, moisture, 
expense in drying, also renders it a sticky 

wieldy material to manipulate. un-Per Cent.
20 to 23 
6 to 10 

60 to 65

We will take the following as a fair illustration of an 
American cement :

Silica .. 
Alumina 
Lime ..

C.
1. Lehigh Cement Rock.-In the Lehigh Valley region of 

Pennsylvania, occur large deposits of an argillaceous limestone, 
which have made it the greatest cement-manufacturing district 
t!onthe W°r d’ b°th 35 regards extent and cheapness of produc-

The lock is of the following composition :
Per Cent.

Silica ..................
Alumina and iron 
Lime ....................

22
94 Per Cent. 

70.10 
1505 
9.02 
1.27

Calcium carbonate
Silica ....................
Alumina ...............
Iron oxide .........

64.50

As a barrel of cement contains 380 lbs., net, there is re
quired to produce this, about 245 lbs. of pure lime, and 120 lbs. 
of dry silica and alumina.

These quantities are equivalent to about 450 lbs. of dry 
limestone or marl (95 per cent. CaCOs), and 150 lbs. of clay, 
containing 20 per cent, moisture, or 125 lbs. dry shale.

We will now discuss the different sources of the lime and 
the alumina and silica, which are used by the rival manufac
turers in the United States and Canada.

By adding 75 lbs. of pure limestone to 
Lehigh rock, we get a mixture which 
to make Portland

500 lbs. of this 
can be ground and burned

. . Cement Both materials are practically dry
and require a minimum of fuel for drying their content of 
moisture preparatory to pulverizing. ' The Lehigh rock 
m very thick, open breasts, where the stone 
for 30 cents

occurs
can be taken out 

a ton, and some of the mills are immensely large 
reducing general expenses per barrel of cement to a minimum.

2. Blast Furnace Slag.—At the plant of the 
Company, in South Chicago, 111., 
following composition is used for 
cement :

A.
1. Pure Limestone.—For cement manufacture, limestone 

is not generally used with less than 95 per cent. CaCO . 
Where the stone is found in deep beds and well exposed, it 
may be quarried in lumps of 6-in. size for about 
Limestone does not contain

Illinois Steel 
a blast furnace slag of the 

making excellent Portland
40c. a ton. 

over 2 per cent, of moisture, or
dinarily, and, while it must be dried preparatory to fine grind
ing, the cost is insignificant.

Dry Slag:

Per Cent.s;o2 34ai2o2. Pure Marl.—Marl of 95% CaC03, or better, is found 
in abundance in the United States and Canada, 
merits and demerits may be expressed as follows :

Merits.—1. Granular form, requiring less pulverizing than

12 to 13
CaOIts relative 48MgO 3

The granulated slag contains 20 per cent, moisture 
For a barrel of cement, there are needed 200 lbs of lime 

stone and 350 lbs. of undried slag. After drying the slag we" 
need only 280 lbs. of dry slag granulated and 200 pounds o 
limestone, or a total of 480 pounds only of material per barrel 
o cement. Of this 480 pounds, 280 pounds occur as material
*,r”Tt 77 ' ,here,°r= ‘ in

The following table will show the relative consumption of 
coal per barrel of cement in rotary kilns, using dry 
feeds; also the output of the kiln in barrels of

stone.
2. Cheap excavating cost. At the Omega Cement Co.’s 

plant, Jonesville, Mich., a cubic yard,, or 3,000 lbs. of wet marl, 
averaging 60 per cent, moisture, can be dredged and taken to 
the 500-barrel cement mill, close at hand, for 6c.
As one cub. yard makes 2V2 barrels of 
allow 3c. a barrel for excavating cost.

Demerits.—1. Large percentage of moisture, owing to its 
presence under water in lakes or in low ground, where its 
porous nature leads to absorption of water. The dryest marl 
we have ever seen contained 40 per cent, moist-re. As will be 
shown later on, this excess moisture leads to extra 
fuel, also necessitates

a cub. yard, 
cement, we may safely

and wet
cement :
Output of Kiln 

per Diem.
Lbs. Coal per 
Bbl. of Cement.Dry mix........................

Slurry, 40 per cent, moisture 
Slurry, 60 per cent................

cost for
extra capital for extra machinery, there

by saddling fixed charges upon cost of cement.
120 200
160 125
200 100
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a dry process kiln, enough waste heat passes off to dry 
30 per cent, moisture in the feed. With careful work 
marls when mixed with dried pulverized clay 
containing not 
into a kiln.

Marl and clay slurry,
60% moisture..........  5

Marl and clay slurry,
40% moisture .... 5

Waste heat not 
275 recovered.

Waste heat re- 
235 covered.

some
will give a slurry 

over 40 per cent, moisture, which can be pumped
200

160
At its best, however, it can be seen that 

plant takes a marl cement
cent, of the2capPaecit;eperTiE of" ^ ^ ^ ^ ^

mixture of limestone and shale.

Equipment and Process of Canadian Cement Plants.
a cement plant using a dry 

In a dry process kiln, the 
waste gases pass off at a temperature of 1,900 deg F One 
American plant passes such hot gases from two kilns into a 
waste heat boiler. In this boiler the gases generate 300-h.p., 
emg reduced to 600 deg. F„ thence passing through an econo

mizer by induced draft, and heating feed-water to boilers. The 
boilers are supplemented by coal with hand firing.

These two kilns each turn 
120 lbs. of coal per barrel.

As the motive

Theclav as CCment mdustry in Canada originated with marl and
*'•» drying

the rotary kiln, J ' ’ the capacity of
,, , ’ ° 3 ver7 high consumption of coal as

well as large outlay of machinery and labor for drying the

Some of these Canadian 
marl from a deposit to a mill, 
the marl is

marl plants also freight their
Paying freight on the water in

distance to thaenminrnaaeybcl:rSbe ^

increases" thetost °" ^ P°UndS per barrel of“«Tem
increases the cost. There being no coal in 1,Nova Scotia and the Rockies. Ontario betWCen

pout American coal, paying a tariff
tario mills have been placed in
their best market, and

out 250 barrels per diem, using

power allowed for cement mills is usually 
i-h.p. per diem for each barrel of output, equivalent to 70 lbs. 
of coal, it is evident that this method of saving waste allows 
cement to be made with 30 pounds of boiler coal and 120 lbs 
kiln coal. The following table shows coal required for drying 

materials, for kilns, and for boilers, using different

cement mills must im- 
upon it. Many of the On- 

rural districts, remote from 
at the mercy of a single railroad line. 

It can be said that most Canadian mills 
for which they 
competitors.

raw 
terials : ma-

Drying Kiln Boiler. 
Fuel. Fuel. Fuel. 
Lbs. Lbs. Lbs.

use too much coal, 
pay much higher prices than their AmericanTotal.

Lbs..
195 Waste heat not 

recovered.
155 Waste heat re

covered.
200 Waste heat not 

recovered.
160 Waste heat re

covered.

Remarks.

Their millsLimestone and shale 5 

Limestone and shale 5 

Limestone and clay.. 10 

Limestone and clay.. 10

. , ,. are to° sma11 t0 make cement economically
“n,r,rtr Ï '™g h*u,s *° I- « ™ j:
tunate that the Canadian cement industry did not originate 
w large mills using limestone, instead of the present large

- Xe „r r“ingr marl- 11 “ to note Zne large mill using limestone has recently been built also that 
blast furnace slag will be used for Portland 
ture in Nova Scotia. With 
not fail to be

120 70

120 30

120 70

*50120 cement manufac- 
proper management the latter can- 

a success and a source of pride to Canadians

NEW BOILER WORKS OF GOLDIE &
GALT, ONT.

mcculloch co„ Limited,

Among the old-established engineering firms of Canada 
none have earned a better right to be laudably described 
as enterprising- than the company who have recently built 
a fine new boiler-making plant near the banks of the River 
Grand, just outside the north-east boundary of the rising 
town of Galt, whose 9,000 inhabitants speak of it with 
donable pride, as The Manchester of Ontario.”

in describing and illustrating, then assuredly, 
future is in store for them.

In keeping with the best modern practice they have 
located, as far as possible, their tools and appliances under 

% ra°n° ’ 7th, » view of taking in rough materiM at " end, and discharging the finished article at the other 
Everything is made and fitted in logical order.

a prosperous

par- one

.jjtAOtA* PACIFIC

[WBwl

m_ : -

_______ __________
3tFig.

After a personal visit
spect.on of every department, we can say deliberately, that 

their advertising fearlessness and business-seeking energy 
is equa! to their wise policy of specialization and capacity 

adapting means to ends, as manifested in the design and 
equipment of the well-planned shops we now have pfeasure

—General Side View of Plant.
Fig. 2—End View of Plantto the new works, and close in-

middtY^t bfdi"g iS 308 feet consisting of a
middle bay, 60 feet wide, and two wings 30 fee" wide
Pot:1" H Width °f 120 ft- and which" along with the 
r ower House, were erected bv r: R t ^ • o c-
Montreal Standing in & S™'

we get a per-

M
V
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means of a narrow gauge track, with turntables and light 
ball-bearing trucks. In Fig. 2 a yard locomotive is shown 
hauling a C.P.R. freight truck into the main building. Thus, 
general transportation is provided for adequately.

About 117 feet of the north-west end is railed off, and 
reserved as a genera! store department. Here, in stacks, 
racks, and bins, are stocked in systematic order plates’ 
sheets, flanged ends, flue tubes, angles, bars, rivets, bolts’ 
etc., all under the middle bay and side wing travelling 
cranes, or, wffhin easy reach of the narrow

city, 114-inch plates and i^-inch holes. In the southern
corner of this wing we found two ingenious machines 
made by Goldie & McCulloch Co., i.e., adjustable 
drills, each spindle having four cutters, for drilling 
holes in flanged end plates for boilers. Nearby, on the 
first column of middle bay, is a nine-feet triplex, vertical 
roll, for half-inch plates, also made by themselves. An 
additional appliance of this type is in course of construction.

Another section of considerable interest is 
rivetting Tower at the eastern

vertical
tube

the high 
corner, which has a floorgauge floor

i
BOILER SHOP.

i

1

;S »

3oa _ i

Dg. 3—General Plan.

ii

HIGH
RIVETING-
TOWER

J
‘

:-I- -I- r1 -x- -j- i- i-
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spective view of the interior, which is certainly pleasing 
to the trained eye of the travelled engineer, 
lighted shop it would be difficult to imagine; 
the lack of definition in the photographic 
to the almost excessive light, which 
building through sides, ends and roof;

trucks. And we found installed within the stores two 
powerful hydraulic machines, viz., a splitting shear for one- 
mch plates on one side, and a compound bar and angle shear 
on the other, both made by R. D. Wood, of Philadelphia.

The provision of these machines is

A better 
in fact, 

views is due 
streams into the

, , . while the air of
orderly arrangement, up-to-date tools, large and small, and 
general commodiousness, impresses one with 
entire adaptability and completeness.

a typical example
of the foresight and economy which characterizes the whole 
plant; for plates, bars, and angles can be delivered to the 
workmen of the precise lengths called for by requisition, 
thus saving the double handling of material, and localizing

a sense of

A standard double railroad track runs through the centre 
of the shop, above which travels

the scrap. This conveniently arranged Stores Department 
is undoubtedly a model of its kind.a 30-ton Morgan” electric 

crane, having 25 feet lift, so that a boiler can be picked up 
at one end and carried over 300 feet to the other, 
north-east bay are four, and in the south-west bay are five, 
hand-power cranes,

In the south-west wing is a large, side, plate planing 
machine, 26 feet long, made by J. Bertram & Sons, Dundas, 
Ont. On this modern tool anything can be planed up to 
five inches thick. It is electrically driven. In close prox
imity are three useful hydraulic machines, made by R. D. 
Wood Co., Philadelphia, viz., vertical punch, vertical 
shear, and horizontal plate and bar punch; maximum

In the

each fitted with three-ton Yale & 
lowne “Triplex” hoisting blocks; and these travel the 
whole length, whilst the conveyance of material from the 
semi-detached forge at the north is effected bycorner

capa-
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space of 36 feet by 30 feet. The tower is provided with a 
20-ton, overhead travelling crane, for progressive boiler 
shell hoisting, having a vertical lift of 35 feet, together with 
a three-ton air hoist at the inner end, used for minor 
work done on the smaller rivetter. This department is 
equipped with a powerful vertical hydraulic rivetter, made by 
the Chambersburg Engineering Co., Pennsylvania; also a 
smaller one; and a coke-fired Rivet Heater, made by the 
Kenworthy Engine and Construction Co., of Waterbury, 
Conn., U.S.A.

Starting from the rivetting Tower along the north-east

But the appliance which had special attraction for us, 
was the Tube Rumbling Machine, 40 inches diameter 
by twenty feet long, for cleaning tubes prior to welding. 
This machine is manufactured by Goldie & McCulloch, and 
is manifestly a simple, efficient, labor-saving device. A 
lube Annealing Furnace; series of Steam Hammers; Over
head Trolley Track, fitted with “Triplex” Hoisting Blocks;

gauge floor track, with ball-bearing trucks, 
having revolving top, and portable shear fixed thereon, etc., 
completes the up-to-date equipment of this important 
department of the plant.

narrow one

' ; ;

Pjrfjf. . '■ I jam

t . ■

Vy-C IMtTf C'IHDAS ONT

V

••A-'-

Fig. 5—Interior. Fig. 7—Large Elate Planing Machine.

Having described the workshops and their equipment, we 
come to the Power House, where the Steam, Electric, 

Hydraulic and Pneumatic energy for driving the various 
machines and appliances, is generated and developed.

The Power House is situated at the north-west end of 
the main building, in tandem with the Forge.
Engines, Compressors, and Pumping Machinery, with their 
auxiliary parts, have been laid out with economy and skill 
is quite evident; but they appeared to the writer somewhat 
crowded.

The main driving of the plant is done by a gx i6x 12 in. 
Goldie & McCulloch, Ideal Tandem, tandem compound, 
steam engine, working at 125 lbs. 
minute, and direct connected to a 75 h.p. Canadian General 
Electric Generator.

wing, we perceived a pipe-cutting machine—maximum 
city, three inches—made by the Cox & Sons Co., Bridge
town, N.J.; a Swing Grinder, of their own construction; 
two one-inch drill presses; a light sheet Shear; two smaller 
Punching Machines, and a set of light Bending Rolls 
(Fig. 8), the latter manufactured by Bertram & Sons Co. 
These minor machines are all belt-driven from wall shafting 
as illustrated in Fig. 8. In an alcove, midwa'y down this 
wing, are workmen’s closets, etc., of modern design, and 
kept scrupulously clean.

Following the narrow gauge track, we pass into the 
Forge, or Flanging Room Annex, 80 feet by 30 feet, at 
western corner of main building, 
appliance is the Hydraulic Flanging Machine, made by R. 
D. Wood Co., Philadelphia, capable of forming flanged

capa-
now

That the

The most prominent steam, 275 revs, per

w

» I
jl:1

Fig. 6—Stores.
Fig. 8—Small Rolls.

boiler ends 73 hi. dia. by 9-16 in. thick at one operation. 
Scattered here and there along the walls, or conveniently 
adjoining special tools,

Parallel to the “Ideal” Engine,
side of the building, is the air compressor, made by the 
Canadian Rand Drill Co., Sherbrooke, Quebec, with 
compound steam cylinders, 10x18x16 in. and 10 x 16 in. 
air cylinders, making 80 revs, per minute, and giving a 
pressure of 25 lbs. in the intercooler, and 100 lbs. in 
tank, operating the pneumatic rivetters, caulking 
chines, etc., in the middle bay.

the oppositeon
are smith’s fires and forges of the 

most approved recent type, all connected to exhaust flues; 
hence, the place is always free from smoke.

cross
A compara

tively large Heating Furnace, made by Kenworthy 
gineering Co., with down-draft flues, is located 
the Flanging Press. On the opposite side of 
Annex is a machine for scarfing and welding tubes.

En-
near

the ma
in the corner diagonally

r
a

41
,
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to the Compressors, is a 75 ton Hydraulic Accumulator, 
developing a water pressure of 1,600 lbs. per square inch 
for service to the hydraulic machines throughout the shops,’ 
etc., while in the corner behind the Steam Engine is located 
the excellent Hot Water System,
Almirall & Co., of New York, by which 
ture in the buildings is maintained by 
steam, with a

an imposing, and wen-finished Hydraulic Pump, 14 in. by
bV in- by 16 in-’ made at the Snow Steam Pump 

Works, Buffalo, N.Y. But not the least attractive object 
esson in these subterranean vaults was the miniature Water 

Turbine, 10 h.p., 2,400 revs., made by Greenwood & Batley 
Limited, Leeds, England, 
and effective piece of mechanism.

"I he last thing which engaged our attention was the 
Steam Generating System. This consisted of two 84 in. by 
1 ,feet Ret.urn Tubular Boilers, each 200 h.p., hand-fired, 
and1 artificial draft, induced by a Sheldon • & Sheldon

invented by Evans-
a proper tempera-

a cunningly designed, finelymeans of exhaust
. vacuum ranging from 25 to 15 ins. From

this compact Water Heater starts, in a winter’s 
hot water at mornng,

a temperature of 80 degrees or more, which 
circulates throughout the network of piping which lines the

Fig. 11—Compressors.Fig. 9—Forge.
»iti»“;e"E„gbL*6 “by 6 i"-Go,die *

In saying this,
have been describing have not reached finality but 

even as it stands, is a plant of which any firm can be justly 
proud. The Goldie & McCulloch Co. are to be congratu- 
ated on having set before the engineers of Canada, 

object lesson in workshop design, worthy 
The startling fact that the tools, machines 
installed in this modern plant have 
the best could be found is

lower part of the walls everywhere, and quickly the 
general temperature of the shops is 65 degrees. Should 
the necessary opening of the main doors reduce the 
general temperature below the

not unmindful that the Workswe are
we

normal 65 degrees, the 
engineer can, by manipulation at the Boiler and Water 
Heater End, raise the temperature throughout the shops 
ten degrees in less than twenty minutes I 
gether admirable system of warming factories and work
shops All the Engines and appliances we have been 
describing are on the ground floor, 
the basement, and first of all,

anAn alto-
of attention, 

and appliances 
been bought wherever 

a cheering sign of the times.We next descend to 
run up against a vertical

S« Ü H

BARD ADJUSTABLE BUSHING.

The Bard adjustable bushing made by the Armstrong 
Manufacturing Company, of Bridgeport, Conn., has some 
new features which will recommend it at once to all users 
01 bushings, as well as to the trade in general.

This bushing is fitted with hardened jaws, which ar« 
moved to and from centre by means of a cam plate, and by 
fastening the plate with the thumb screw the jaws 
firmly held in any desired position. are

nZ EL
III!

Ill

W aARD’S R»r.JUL53£/Fig. 10—Engine House.
cold water Reservoir, which receives its 
drinking water well in the The adjustable jaws ’make a perfect centre for the pipe 

or icd, fit closely around the same, and ensure the cutting 
o a straight thread. When necessary a crooked or drunken
bu=hh!gCan CUt W!th tHiS bUShing aS easily as with a ring 

When

supplies from a 
corner, 6 in. diameter by 200 feet 

deep. This water is pumped into the said 
the large tank outside) by 
Water Tower (pictured
Underwriter Fire Pump, 18 in. y t0 in. by 12 in., with 
a capacity of 1,000 gallons per minute, at 70 
by the Canada Foundry Co. Next 
Feed Water Heater and Purifier,
& McCulloch, which

reservoir (also 
a compressed air pump and to 

1) by means ofon an

attached to the die stock itonce
remain there. It does can always

away with the necessity of carrying 
f ”Umber of loose rmg bushings, and saves the time now 
lost in hunting for, and changing the bushing for each size 
cf pipe.

revs., made 
is a Moffat Patent 

manufactured by Goldie
has only to be used in any 

steam plant to be appreciated. After examining the
, k y 7 by 12 in‘ Air PumP and Jet Condenser, made 

also by Goldie & McCulloch, our attention was directed to
No more winding tin or paper around pipe or rod. 
This adjustable bushing can be furnished to fit the 

genuine Armstrong stocks and dies, Nos. 1, 2, 2y2 and 3.

.
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MACHINE SHOP NOTES FROM THE STATES.
By Charles S. Gingrich. M.E.

XVII.

3The accompanying illustration shows a job of machin
ing, which is of more than ordinary interest, not only 
because of the rate at which it is done, but also because 
of the methods employed.

The work to be finished consists of about one-third of 
a cast-iron disk 13J6" diameter, and 7-16" thick, and is 
finished about its periphery, and for a distance of about 1" 
on both faces. It is the sort of job that one usually puts 
on a lathe. The illustration shows how it is done 
“Cincinnati” Miller, fitted with vertical and circular attach
ments. The cutters are 3" and 6" diameter, run about 45 
revolutions per minute, removing about 1-16" metal all 
around, and the total time for finishing the job takes just 
about ny2 minutes, including chucking, and the pieces are, 
of course, accurate as to size and entirely interchangeable. 
The advantages of this method of doing the work, are at' 
once apparent, and it does not require a special machine, 
but is done on a standard miller fitted with standard attach
ments.

1on a

9annul.

*-7*.M ll.

SYSTEM FOR INDUSTRIAL ESTABLISHMENTS.
By A. J. Lavoie.

(Copyright.)

Science has been defined as “systematized knowledge.” 
I propose, in a series of graphically illustrated articles, to 
set forth with the exactitude of science, experiences and 
knowledge gathered at the Accountant’s desk, in the En

gineer’s Office, in the Storeroom, 
and, above all, by actual work on 
the pattern shop bench, machine 
shop tools, foundry floor, black
smith’s fofge, etc. In these days 
of specialization, division of labor, 
and keen competition, everyone 
responsible for the good manage
ment of factories and workshops, 
perceives the necessity of system; 
and this universal want has 
evoked a number of fancy schemes 
for organizing factories and cost 
systems—mostly written by office 

desk amateurs, and consequently doomed to go into the 
waste paper basket; since they are altogether too complex, 
complicated, and provocative of profanity by their imprac
ticability. In Engineering, simplicity is the secret of
success. Any tyro can design a complicated machine, but
it soon finds its way to the scrap pile.

An efficient system, must be clear, simple, economical, 
and elastic.

seeker has three things by which to identify the cards of 
any particular department, viz., color, name, and number.

After becoming accustomed to the respective colors 
which differentiate one department from another, the 
receiver of a time card, cost card, or superintendent’s 
notice, perceives at a glance what department it is from. • 
A like advantage is found when searching for, say, a machine 
shop cost card, the distinctive color of which is white. You 
heed not blue, yéllow, green, or any other color, but keep 
your eye on the lookout for white only. To those who 
have anything to do with the management of 
tively large manufacturing plant, the advantage of this part 
of the “Lavoie system” will be manifest; especially in the 
dividing and assorting of correspondence, or any other 
data, from the diverse sections of the works. Even sup
posing you are not familiar with all the colors of the dif
ferent divisions on the chart, you still have two strings to 
your bow; for the name of each department and distinctive 
number of same are legibly stamped on each form issued 
therefrom. Therefore, it is almost impossible to make 
mistakes, which is the virtue and reward of a well-carried- 
out system.

a compara-

Simple.

All the forms in this system are simple. Everything 
necessary to aid production of work, and to economize time 
in the different departments is printed on the form. This 
printed matter consists mainly of questions, so that the 
has only to write answers, which are nearly all figures. And 
to still further economize time and labor, the forms 
printed on both sides, by which there is a considerable 
saving in the writing of names of articles, weights, 
time, etc.

Further. All the printing upon these colored cards is 
done in different colored inks, so that all ink and pencil 
writing can readily be distinguished from the printing.

All time cards, cost cards, requisitions to stores, etc., 
are filed together according to Drawing number, under 
Job number, while the job is in progress of construction.

While a particular job is in progress of construction, it 
is possible,—if the system has been properly carried out, to 
give or get, any information desired about drawings, pat
terns, castings, forgings, finished materials, etc., together 
with cost of anything made and passed by the inspector. 
By this practically perfect system of recording, the 
agement is kept in touch with the live work only; all 
pleted jobs being filed away, but always ready for refer
ence.

userClear.

A system to be clear, must consist of as few forms 
as possible; and each form complete in itself. The respective 
forms must be similar in

are

arrangement, to facilitate quick 
finding on the one hand, and to avoid unnecessary searching 
and useless reading on the other.

A factory consists of various shops and office depart
ments. In preparing an industrial system, therefore, it 
necessary to collect and organize all the conceivable depart
ments in a modern workshop or factory under 
prehensive plan, as indicated on Chart, Fig. 59.

The respective departments are independent of each 
other, hence, it is possible to add or cancel any one of them 
without changing the general system.

An important feature of this system is, that each 
department is represented by one distinct color and number; 
i.e., all time cards, cost cards, note pads, etc., relating to 
a particular department or section thereof, are of the same 
color, and bear the same departmental number; so that the
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system remains the same, no matter how fast the work 
comes m or goes out. The filing cabinet will grow as the 
rm jirogresses, but the system remains unchanged. In a 

word, the smooth running of the co-ordinated parts of the 
system cannot be affected by the addition 
of any part thereof, since

This system is economical, for the cards are in two sizesonly.—
(1) Working cards, indexes,
(2) Correspondence pads, 6x 

four, makes

and note pads, 3x5 in.
10 in., which, folded, in

. , 3X5 ln- also- thus practically reducing the
whole filing space to one size, 3 x 5 in.

These forms being so small, each foreman can 
them m his pocket; hence, with his requisition forms
rèauish?oÎs\n0t! P3d °n the °ther> he is ever ready to issue 
t nu Tlu ,°reS’ 6tC” m My part of the shop he 
do ; n y £S P,a" the foreman has very little writing to 
do m his office. He is enabled to be
benches, the machines, the moulds, or 
advice, seeing that the work 
that the

or subtraction 
every part is complete in itself.

carry 
on one

In travelling through a strange country, it is well to 
have known bounds and landmarks. The foregoing gen
eralized statement of the main features and advantages of 
he Lavoie system” will serve, therefore, as a guide to

Which' foUo111ndeTrSta"ding °f the details and subdivisions 
ich follow. In the endeavor to describe and illustrate

wi l ZTo\ T’und meth°dS °f idling same, our aim 
de lil settinTf H ««““locution and tedious minutiæ of 
de ail, setting forth only those things which we deem
1 , ,to a clear and lucid understanding of the 
whole. Each form will be

con-

more among the 
the forges, giving 

is being properly done, and 
men are adequately provided with drawings 

rials, time slips, instruction cards, tools, etc., thus’ 
ensuring better work in the shops, and the getting out of 
work with greater speed and despatch.

Only two sizes of Rodless Cabinets 
as the cards are printed on both sides, the 
reduced by 50 per cent., and the cabinet

essen- 
system as a

. explained in logical order
ommencmg with the Sales Department estimate, and taking 

>n every detail, until the article is manufactured, inspected 
shipped, and accepted by the P ’

are required, and, 
cost of paper is 

space also.
Elastic.

The elasticity of the “Lavoie system” consists in its
customer.

( To be continued. All rights reserved.)

EXTRACTS FROM AN ENGINEER’S NOTE BOOK.
Hints on Design.

A few days ago I listened to a venerable speaker at the In-

IZTo,! Ms7""iCr Ensi""”' »" «g theport of the Steam Engine Research Committee. “How will 
falveCSaCateh * P6rhapS’ information abo
valve-leakage help any one of the many eager students I see 
here to-night?” were the pith of the words which he 
long afterwards I heard Sir Guilford 
facetious remarks about the 
associated with his

have a great deal of empirical formula:, founded mostly 
experience of others. on the

The Diameter of a Cylinder.
If we have to design a steam engine, we usually have given 

us the steam pressure of the boiler, or preferably at the en- 
gme stop-valve (the mean-pressure can then be easily calculated 
when the point of cut-off is decided upon, and for the point of 
cut-off usual for certain types of engines and steam pressures

“V fT' •<="' ,o„ ,0 you, pocket-book) ,„d
now also the indicated horse-power that the cylinder is to 

develop. It is then only a matter of substitution to find the 
diameter of the cylinder, for we know that

W Dtps

uttered. Not
Molesworth make 

pocket-book which is inseparably 
... name, at a more festive occasion,

at the dinner of the students of the 
gineers, that he would 
book.”

some
we

He said,
Institution of Civil En- 

P „ xyarn them against “that mischievous
Reffiiy, one scarcely knows how to coach students with- 

Molesworth ! “They ought to master the principles under
lying formulae, instead of using them indiscriminately ” 
one of his expressions, and it is a text which was drilled into 
me by one of our most famous scientists, from whom I 
privileged to get some hints. In design work, however,

out a I.H.P. -
. 4 x 33,ooo

where p is mean-effective pressure per square inch of steam
sne d”’ rl diameter of the cylinder in inches, and S the
speed of the piston in feet per minute. From this it is quite
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180 lbs., the ratios become 1:3:8. It must be remembered, 
however, that the great idea of the engine designer is to ex
pand the steam to the lowest pressure possible, and to dis
tribute the work done by the cylinders evenly between them.

Thickness of Cylinder Barrel.
Steam cylinders must be made of either cast iron or cast 

steel; the former metal is the most usual ; It is now quite com
mon to fit a liner to the cylinder. In such cases the joint at 
the top of the liner is made steam-tight by means of a copper 
ring dovetailed in a recess. The space between the liner and 
the cylinder barrel is often used as a steam-jacket. For the 
thickness of the liner we use the empirical formula :

PD
t — -----  + Vi for cast iron.

3,5oo

V 33,000 x l.H.P. x 4.
D =

m x p x .9
The speed of the piston is the distance in feet which the 

piston goes per minute. 1 he speed, of course, varies from 
nothing at the beginning and end of each stroke to a maximum 
near the middle, and the speed reckoned in the mean speed. 
This is obtained by multiplying the number of strokes per 
minute by the length of the stroke in feet. It is usual for long- 
stroke engines to have a greater piston speed than short-stroke 
engines.

Some Piston Speeds.
From some notes given to me by a designer of marine 

engines, I find that the piston speeds used in that type of en
gine vary from 600 ft. per minute up to 1,200 ft. per minute. 
1 he former is the speed used for ordinary marine engines of 
a fair size ; the latter for engines of torpedo-boat destroyers. 
Large mill engines run at from 400 ft. to 800 ft. per minute 
piston speed ; locomotive engines from 800 ft. to 1,000 ft. per 
minute. Obviously, the first thing that the designer of a special 
type of engine has to find out is the piston-speed usual to that 
type.

PD
or t = ---- - for steel.

3,000
p is the steam pressure in pounds per square inch, and D is the 
diameter of the cylinder in inches. If no liner is used, the 
thickness of the barrel of the engine cylindér is found from the 
first of the above formulae.

The thickness of the cylinder flange is usually about 1.25 
times that of the cylinder barrel. The width of the flange 
varies according to the diameter of the bolts used. Enough 
space should be left for screwing up the nuts and to allow for the 
bolt heads. Studs are usually employed for cylinder covers.

Diameter of Piston Rod.
The breaking load of a column fixed at one end and guided 

at the other is given by the following formula :

Concerning the length of the stroke, no definite rule can be 
given. It is usually a definite proportion of the diameter of the 
cylinder, and varies from about 1.5 to 3.5 times the diameter. 
It depends, in vertical engines, how much head-room can be 
spared for this purpose, and in horizontal engines it is the 
floor-space which must be considered.

Ratios of Cylinder Volumes.
In designing compound or triple-expansion engines, 

have to determine the relative volumes of the cylinders, 
must decide upon the distribution of the power between the 
cylinders, the range of temperature in the cylinder, and the dis
tribution of the initial loads on the piston. In all engines in 
which the cylinders are not arranged to run tandem, the total 
power should be equally divided between the cylinders. It is 
also advisable that the maximum loads on the pistons should 
be equal. It is difficult to find any empirical rules for the rela
tive volumes of the cylinders of compound and triple-expansion 
engines. One of the rules which may be followed is that if P 
be the gauge pressure in pounds per square inch, then we have : 

volume of l.p. cylinder

fSwe
We iv

l6 /2
! H— a —

9 of2
Where w = crushing load in lbs.

“ 5 = area of rod ( .785ds).
1

2,250
l = length of rod in inches.

“ d = diameter of rod in inches.
“ f = crushing stress.

For the material of which piston rods are usually made f = 
we allow a large factor of safety,

4P+ 40

volume of h.p. cylinder 
This holds only for compound engines. For triple-expan

sion engines we get a ratio of about the following :
With steam of 120 lbs. gauge pressure the ratios of volume 

of h.l. to i.p. to l.p. is as 1 : 2.5 : 5 ; with steam pressure of

36,000 lbs. per square inch, but 
and the value most usual is 4,000. 1

It is obvious that w is the maximum load on the piston. 
It should be remembered that the screwed part of the rod 

is designed only for tension.—Engineering Times.

too

GASOLINE CENTRIFUGAL PUMP. gine is of the 2-cycle marine pattern, equipped with either make- 
and-break or jump spark ignition. It is very readily started, 
and as it is made up without any valves, there is practically 
nothing to get out of order. The speed is adjusted either by 
the throttle or by advancing the spark. It is so arranged that 
there is only one lubricator and two grease cups on the engine. 
The whole equipment is built in a strong and substantial man
ner, designed for service in exposed places. Further particulars 
will be cheerfully furnished by the makers.

U H Ü

The accompanying illustration shows a gasoline centrifugal 
pump built by the Smart-Turner Machine Co., Limited, Ham
ilton. This is their standard centrifugal pattern, and the pump

I ■ 1
/i

CANADIAN GOVERNMENT OFFICES IN 
ENGLAND.

• /
r At ;

The Canadian Government have secured premises 
Basinghall St., London, E.C., where an office has been opened 
under the designation of “Canadian Government Trade Enquiry 
Branch,’ for the convenience of the commercial community.

In due course it is intended to equip and maintain a display 
room illustrating the products, resources and manufactures of 
the Dominion.

at 73

shell is bolted to the hood of the base in ' such a manner that In the meantime, a Canadian representative at
tends daily to deal with enquiries and applications in 
connection with Canadian import and export trade, and 
to supply information about Canadian matters generally. Per
sonal appointments can be arranged when desired.

by simply loosening four nuts the pump may be swivelled upon 
its axis without detaching it from the base or without disturbing 
any of its rotating parts, thus allowing the discharge to be 
taken off at any angle, or in any direction. The gasoline en-

-o

t-
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co lege man, because of his sound knowledge of basic 
principles and of his power to adapt means to ends.

ortunately for the old time shop trained mechanic, 
the kind of education given in most of the colleges 
hitherto, has been altogether wrong; for the course 
of study and methods adopted by these Institutions 

mainly adapted to teach

ISSUED MONTHLY IN THE INTERESTS OF THE

MANUFACTURER. THE CONTRACTOR 
and the merchant in 

the metal trades.

THE

are young men how to teach 
others, not to fit them for the practical duties of the 
business affairs, of life. Those who have had excep
tional opportunities for observing the actual work of 
young men fresh from College, especially in the do
main of Engineering, perceive, the fatal defect of 
furnishing the memory with unimportant data, and 
cramming the recesses of the mind with indigestible 
facts, instead of training the intellect to a firm grasp 
of fundamental truths and first principles, and by 
scientific method cultivating accuracy and rapidity in 
the application and adaptation of these truths of 
nature and the operation of her laws to the emergencies 
and critical opportunities of life. The College, or 
Academic system, is calculated to make scholars ; ’but 
there is a wide difference between a scholar and 
educated man. As Henry Drummond has shown

aas f5hola/S,are oftfn the least educated of men, and most 
196 educated men have never been, and never will be, 

scholars. The average mechanic, who left school 
early, has now very little chance of becoming a 
scholar, but he has still a chance of becoming an edu
cated man—which is a different and altogether grander 

Rrd^d^TsInctHIF^r'“ g:. “In tW0 hours animalcule reaches its true
RaiiwaymN“MndPhysicalProblems " 8T°^vth ’ 111 two months an insect; in two years a fish ;

$ !" ,hre,e fear,s a horse; in twenty-one years a human

TecS-Ëas-:::........... % in I’e î TT- mind~never ! The hisherTelephone and Telegraph ZfZrf m tlle scale of being, the longer time '
allows to make the most of what 
never too late to begin an education.”

The great captains of industry are mostly edu
cated men, not scholars, and I can not do better than 
quote the words of Mr. C. M. Schwab delivered in 
New York, May, 1903, when he was President of the 
Pmted States Steel Corporation ■

forefg” A^ the United State,, $,.oo
per year,
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we go 
kind nature

we have, hence, it is
TO OUR SUBSCRIBERS AND PATRONS.

'Y ,rem “d «»'" tbf
v.«==. The rrLTY™ 18 P,id to ‘d-

state it "0t ,m0ney'making’ alone> and I want to
Manufart r Y grCat ™en 1 kn0w ™ Industrial and 
Manufacturing lines, none is a College bred
are men who received
tion, and who worked
The other day I

man, but they 
an Industrial and Mechanical educa- 
up by perseverance and application. 

„ was at a gathering of forty successful busi
ness men engaged in Industrial and Manufacturing bus!- 
ness, and the question 
bred men.

Until further notice in these columns all *■
must be paid to the Head Office, 62 Church «Leet T T 
Subscriptions will be acknowledged by chaTge ofTk 
°n address sliP of each subscriber’s pape'r

_ , arose as to h°w many were college
i , tle f°rty’ only two had graduated from Col-
eges, and the rest, th.rty-eight in number, had received only 

Common School Education,—had started life as poor boys.

We cannot do better than supplement this quota
tion, with an extract from an article entitled “The 
Vague Cry for Technical Education,” written by 
Lord Armstrong, a famous lawyer, Engineer, and 
founder of the greatest industrial combination in 
castle ,Bntain’ the celebrated Elswick Works, at New-

A man’s

On Technical Education.
keeJ andhethe ^ StrUggle for existence is 
imr Ire Colleges and great Institutions of learn
ing are annually turning into the 
thousands of ranks of industry
matics, ph^A^St^Te^Sl 'philoTophy' 

etc., and willing to work in the shops at low 
in order to get practical experience, it behoves every 
mtdhgent mechanic who started work early, with 
only the rudiments of a common school education to
ormoHo ’ and t0 tWnk deeP!y’ wbat this new
r-Tn npmeanS' The °,d c°py-b°0k head-

,Kn°71fdge 1S Power is as true as ever, and if 
the knowledge gathered by the college student has 
been along the lines of true scientific method, then 
the outlook for an ambitious mechanic with 
training only, is dark; and he 
the best positions in the

wages

success in life depends incomparably 
upon his capacities for useful action than upon his acquire
ments in knowledge, and the education of the young should
STn "edlreCted to development of faculties and 
valuable qualities rather than to the acquisition of knowl-

usefnl actin' Md P°SseSsin8" qualities for
lseful action, are at a premium all over the world, while

men of mere education are at a deplorable discount. It is 
melancholy to know, as I do, from experience, how eagerly 
educational attainments are put forward by applicants for 
employment, and how little weight such claims/ 
selection. I

more

shop
must not be surprised if 

work-shop are grasped by the carry in the 
I actedcan affirm with confidence, that had i



July, 1905. THE CANADIAN ENGINEER. 219
the principle of choosing men for their knowledge, rather 

than their ability, I should have been surrounded by an 
incomparably less efficient staff than that which 
governs the Elswick Works.

Any man who has had experience in any of the 
great industrial workshops of the world knows well, 
that these statements made by past Presidents of the 
two greatest Engineering organizations on two conti- 
ments is true. It is the old story of the difference be
tween knowledge and wisdom. Let me cite a practical 
illustration from Joseph Cook:

on
stoves for utilizing the waste gases. From that time 
until now, furnaces have been provided with bell, 
hopper, closed top, and downcomer; so that the un
consumed gases—rich in carbons—issuing at 350 deg. 
b. are conveyed down to the stoves, regenerated, and 
returned to the furnace hearth again, at a temperature 
of 1,200 deg. to 1,500 deg. F., thus effecting not only 
a great saving in fuel, but preserving the verdure of 
the fields, the foliage on the trees, and the health of 
neighboring villages and towns. The Engineers of 
Canada have the inestimable advantage of beginning 
where the European and American leave off. 
give an impression, therefore, to the outside world, 
that they are so far behind the times, as to use an 
antiquated and criminally wasteful appliance like that 
pictured on the cover before us, is, to say the least 
of it, a gross misrepresentation.

K i«it

now

Napoleon one day riding in advance of his 
to a bridgeless river, over which it

army, came To
was necessary that his 

army should cross on a forced march, “Tell me—said the 
great Emperor to his Engineer, “the breadth of this stream.”

Sire, I cannot was the reply, “My scientific instruments 
are with the army in the rear, and we are ten miles ahead 
of it. Measure the breadth of this stream instantly.” “Sire, 
be reasonable.” “Ascertain at once the width of this stream 
or you shall be deposed from office.” The Engineer drew 
down the cap piece on his helmet until the edge touched the 
opposite bank, then holding himself erect, turned on his 
heel and noticed where the edge piece touched—in imagina- 
tion—the land on which he stood, then paced the distance.
Sire, so many yards, approximately.” 

not degraded.

Editorial Notes.
American The London “Times” and other Eng- 

papers, are giving prominence to 
the report that the United States Steel 
Corporation are about to erect a $10,- 

000,000 plant at Sarnia. History showeth that every 
time there is any talk of the Canadian Government 
proposing to increase the tariff on steel, etc., the 
United States Steel Corporation send over Caleb and 
Joshua, and their special advertising agent, to spy 
out the land. The bluff has worked before. States-

Enterprise lish 
in Canada.

He was promoted,

This story typifies exactly the kind of mental 
training which should be aimed at in Technical educa
tion. It should be calculated not to make 
chines, men who cannot do without their books and 

apply the principles of Science 
to the practical cases of life in business and industry.

Misrepresenting Canada.

mere ma-

instruments, who can

men are scared and rivals hesitate.

H

We have pleasure in directing the at- 
System. tention of our readers, to the series of 

copyright articles commencing in this num
ber, entitled, “System for Industrial Establishments,” 
by A. J. Lavoie. After careful analysis, and observation 
of its use in the shops, we hesitate not to say that this 
system is the most comprehensive, and at the 
time the most practical scheme for saving time and 
accelerating production in Engineering workshops, 
that we have seen. By the “Lavoie system,” the cost 
of everything—no matter how small and insignificant, 
is shown ; and this is achieved with a minimum amount 
of clerical work. Works-Managers, heads of depart
ments,- and Engineers generally cannot afford to 
miss the series.

“Sandy,” said McPherson, “what maks 
sae reed?”

yer nose 
yer,

It’s allwus glowin’ reed wi’ pride, because it doesna go 
aboot pokin' itsel inta ither peoples’ buzness.” We 
were reminded of this antique bit of Scottish wit, 
when first tempted to criticize the astonishing March 
cover in which one of our Technical contemporaries 
was clothed ; and we hesitated. Loyalty to the 
of exact Science, however, and zeal in the interests 
of progress, constrained us to follow the proverbial 
wisdom of second thoughts.

“Weel,” replied Sandy, “A1 jus’ tell

same

cause

That cover is nothing less than a rank libel on 
Canadian Engineering. In the foreground are two 
Blast Furnaces of primitive type, belching forth 
immense volumes of smoke and flame. As we gazed 
thereon, we were filled with unspeakable horror, lest 
the bales of cotton in the right-hand corner, sailing 
ships and extensive wooden buildings on the other 
side of the narrow river should catch fire, and spread 
devastation all around. The reflection of the flames on 
the wooden elevator poles is a very pretty sight. One 
cruel critic even suggested that the molten metal is 
shown running into the river for rapid cooling, and 
hence quick delivery to the waiting ships.

Now all this may be art, but it certainly does 
indicate modern metallurgical practice in the Do
minion. Wasteful, open-topped furnaces, like those 
pictured, existed in Staffordshire, England, and 
Pennsylvania, United States, eighty years ago; but 
any firm using them to-day, would be bankrupt in six 
months ! The Blast Furnace should be as cool as 
possible at the top, as hot as possible at the bottom. 
In i860 Cowper invented his famous regenerative

at

The cordial relations existing between 
Trade with Great Britain and Japan, are already bear- 
the Orient, ing fruit.

Glasgow is securing a very considerable 
share of the orders for railway running stock, which 
the Japanese Government has issued. Early in the 
spring a large contract for locomotives was secured 
by the North British Locomotive “combine,” and 
now a second order for 100 additional engines has 
been placed with the same company.not

Canada has at least three large plants specially 
designed for locoi.notive building, and possesses 
unique transportation advantages. The question 
naturally arises, therefore, how is it the Dominion is 
not getting some of this business? When Japan gets 
that inevitable war indemnity, there will be stirring 
times in the industrial world. In view of these trade 
possibilities, it was very gratifying to notice in the
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daily Press, that the Government is taking vigorous 
action towards removing all treaty barriers

Ottawa, June 22nd.—An 
by Hon. Mr. Fisher in
policy of the Government was to recognize Japan
into t !T Wfh WhlCh Canada m‘ght profitably enter 
nto trade relations, and that the Government had 

taken steps through the Colonial Office 
benefit of the special treaty made 

In the

purposes. It is decidedly wrong to say that the matter has been 
"happily ended in this country by the defeat of the proposed 
compulsory legislation.” First, the proposed legislation is not 
compulsory upon manufacturers, who may use any units they 
choose, although many prefer the meter even now ; it has not 
been defeated because it has not been voted upon, and the mat
ter is not ended, either happily or otherwise, nor will it be 
til it is settled right. The “American Pharmacopoeia” 
of its standard prescriptions stated in the Metric System. This 
means that the physicians everywhere are familiar with these 
units and are to an increasing extent using it. This is especially 
true of the more intelligent. The entire subsidiary silver coin
age of the United States is based on the Metric System. The 
nickel five-cent piece weighs exactly 5 grams, and the weights 
of the assay commission are each year standardized by reference 
to metric standards. In the customs service, the law requires 
invoices of goods from metric countries 
metric units.

assurance was given 
the House to-day, that the

as a

un- 
has allto get the

in 1894.

concerns making 
see to it that our Imperial 

as to Canadian manufactur-

meantime, it behoves 
goods which Japan buys, to 
ally is thoroughly advised 
ing resources.

at
In view of the coming revival in iron 

and steel industry, it is of vital import
ance that Canadian Engineers be kept 
fully informed of the latest 

Metallurgy, chemical and metallurgical
so that the resources of the country__

greatest^ T refraCt0ry ores~™y be utilized to 'the 
greatest advantage. Hence, while design and
chievement in Civil, Mechanical, and Electrical Ent
ering generally, will be fully set forth in our 

columns by well-known specialists and experts the 
revelations of the chemical laboratory, microscope’ and

i°°' 7CS' mmerals. ="d metals, will beneglected. In carrying out this enterprize, “The Can- 
nd.an Engineer” is opening out new soil, which it is 
believed will be as profitable to the alert Engineer as 
the praine lands, of Manitoba are to the patient’in- 
e igent, industrious immigrant of to-day.

Coming
Renaissance

to be made out in 
This covers more than half of our import trade, 

as known, technical laboratories connectedAs far with the
customs service use the metric units. In the analysis room for 
classifying textiles in the New York Custom House the Metric 
System is used almost entirely, although the final reports are 
translated into customary units. It is used throughout the entire 
work of testing imported sugars. It is the official system used in 
all triangulation and topography (except heights), transcon- 
mental levelling, base-bar work, computations, and in a large 

portion of the instrument construction. In the Navy Depart
ment it has been for twenty-five years the official system in all 
medical and surgical work in the hospitals and dispensaries.

ikewise m the army. The Library of Congress uses the sys
tem in giving the dimensions of books, prints, manuscripts and 
broadsides and the standard library cards, millions of which 
are printed annually, are all in metric sizes. In the Post Office 
Department foreign postage rates are based on metric units 
metric scales being provided for the purpose. Finally, through- 
out the entire scientific laboratories of the Government the 
Metric System is widely used.

in
Electro

processes ;

In manufacturing, the large firms of tool builders 
mg full lines of metric dimension are mak-

tools. They are doing this
now for profit even before the Metric System is adopted 
only legal standard. “Nothing succeeds like success,” is an old

Richards^' fT'0r'Pd ,byP "f ‘"Elect""

vvorK- journal,

as the

single universal system in the Metric System. It is true that 
some o d units persist in metric countries, although nothing like 
a chaotic condition prevails, as Mr. Halsey would have 
ieve_ On this point the opposition has greatly exaggerated 

e facts. I still hold to my former statement that there is little 
active opposition to the Metric System in this country. Messrs. 
Halsey and Dale, two editors, are doing all the talking. Reso- 
utions and votes of organizations are a rather poor test 

less the entire discussion is published, as was done by the 
American Society of Mechanical Engineers and the Franklin 
institute. Those who read these documents would be convinced 
that the metric presentation in the case is convincing There 
is no organized movement in the United States in favor of the 
Metnc System It has made its way by force of its intrinsic 
merits and will continue to do so even if official action is 
taken. The fact that so many associations have favored the 
Metric System is very encouraging as showing the movement 
s making considerable headway. In a list of those favoring 
he adoption of the Metric System should, however, be added 

the National Board of Trade and the Society of German-Ameri- 
can Technologists. The whole theme is far 
of those who live only for the present, or fo- their 
mumty, or for their particular self-interest 
any man on this subject will depend largely 
of his sympathies, and the great men like Edison, Carneffie 
Westinghouse Lord Kelvin, Élihu Thompson, etc., etc., will be 
found ranged upon the metric side. I am glad that Mr 
the Tdnnt- "S. UpJhe Question. I believe that it will help
needed tl r °f the, M®tnC System beca«se some opposition is 

eeded to stir up the deep-seated but unexpressed feeling that 
exists in its favor. Respectfully

containing the unusually inter- 
i ^ esting series of papers entitled • “Metalzré,M«ttio"s" br Dr- J- w. rrLsX
lessor of Metallurgy ,n Lehigh University. We
est m hnn iv reatiS°r’ Md have no Personal inter
est booming his work; but of such intrinsic worth
.h.remWej7„d, th= ^rmochemic, data contained 

erein, and of such superlative value to the nro
privilege toaadCal metallur^'st’ that we deem it a 

ractire advise everyone engaged in Laboratory
Ir fn d mdeed a11 interested in the Art of 
Metallurgy, to secure copies straightway.

Ü H 3«

us be-
are

un-

notCorrespondence Section.
Editor Canadian Engineer :_

me hydrostatic paradox of controvert ” ,
from hydrostatics where'a small column U ^ ^
its own level

above the claims
called own com- 

The attitude of
„ , , , water will keep to
a much larger column connected with it So the

,.aS been that of a debating society rather than 
title discussion.

on the breadth

opposition 
of sound scien-

Every report on the Metric System presented to Congress

nLticail °a 5°'nage' Weigbts and Measures has emphatically recommended its adoption as the sole legal standard
m t e United States. While we have delayed offidd

e system has surely made its way into extensive

yours,

Albert S. Merrill,
Junior Member, Am. Soc. Mech. Eng. 

Washington, D.C., May 27th. 1905.
action, 

use for many
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Books Received. The Canadian Engineer Office, 62 Churchronto : St., 1905.
(Pamphlet). Postage only, 2 cents. This is a valuable reprint 
of special articles from the series now appearing 111 our columns. 
Civil Engineers interested will 
this.

Concrete-Steel :
of Reinforced Concrete Construction : 
trees. New York : Whittaker & Company. (Price, 6s., net.)

How to Become a Good Mechanic. By John Phinn. Second 
Edition. New York: Industrial Publishing Company, 1901. 
(Price, 25 cents.)

Machine Design : The Elementary Principles of. By J. G. 
A. Meyer, New York : The Industrial Publication Company, 
1897. (Price, 50 cents.)

The Fan; Including the Theory and Practice of Centrifugal 
and Axial Fans; By Charles H. Innés, M.A. (Cantab.), Lec
turer on Engineering at Rutherford College, Newcastle-on- 
Tyne. Manchester : The Technical Publishing Company, Lim
ited. (Price, 4s., net.)

Special Design of Dams. By John S. Fielding, C.E., To-

A Treatise on the Theory and Practice
want the others after readingBy W. Noble Twelve-

The Electric Railway. By Frank J. Sprague, Past President 
American Institute of Electrical Engineers. The Century Maga
zine, July. This paper contains a resumé of the early experi
ments in electric traction in America, 
a second paper by the same author, describing later develop
ments and forecasting the future.

It is to be followed with

Modern Engines and Power Generators ; A Practical Work 
on Prime Movers and the Transmission of Power—Steam, 
Electric, Water, and Hot Air. By Rankin Kennedy, C.E., 

Toronto : The George N. 
Morang Co., Limited, Publishers. (Price, $15 per set.) We 
purpose noticing this comprehensive, modern work in a subse
quent number.

Vols. I. II. III. IV. V. (1904).

CANADIAN ELECTRICAL ASSOCIATION.
Fifteenth Annual Convention, Montreal, June 21st to 23rd. ertson, H. E. Smith, T. W. Casey, M. Neilson, A. Gaboury, 

W. M. Reid, Montreal Street Railway; B. Fogarty, Fogarty 
Bros.; S. Humphries, Electric Repair Co.; C. Thomson, 
Bred Thomson & Co.; W. D. Bird, Montreal Light, Heat 
and Power Co.; L. Rousseau, Canada Electric Co.; J. Dick, 
Montreal Street Railway; P. M. Walder, R. E. T. Pringle 
Co.; J. A. Fletcher, R. E. T. Pringle Co.; W. P. Kearney, 
Packard Electric Co.; L. A. Herdt, McGill University; 
B. Robinson, Montreal Star; R. J. Mercur, Canadian Iron 
and Foundry Co. ; J. J. Yorke, St. Lawrence Sugar Re
fining Co.; F. J. Bell, Canadian General Electric Co.; J. M. 
Robertson, Montreal Light, Heat and Power Co.;
Wight, R. E. T. Pringle Co.; R. H. Balfour, Montreal Light, 
Heat and Power Co.; G. Porteous, Canadian White Co.; 
H. E. Blatch, Canadian Westinghouse Co.;
M. A. Sammett, Montreal Light, Heat and Power Co.; 
J. M. R. Fairburn, C.P.R.; W. B, Shaw, Montreal Electric 
Co.; G. H. Muir, Electrical News; C. F. R. Jones, Wire 
and Cable Co.; D. McEvoy, Canadian Rubber Co.; T. Rogers, 
Great North-West Telegraph Co.; H. W. Weller, Babcock 
& Wilcox; E. H. Elughes, H. W. Johns-Manville Co.; 
W. J. O’Leary, W. J. O’Leary & Co.; G. H. Olney, E. F. 
Phillips Electrical Works; J. A. Mann; W. S. Gardner; J. 
Westgate; G. Teroux; A. Pringle; R. F. Jones; Bell Tele
phone Co.; R. W. Hogg, Canadian General Electric Co.; 
W. J. Plews; J. A. Dawson; C. G. Buck, J. A. Dawson & 
Co., S. A Stephens, J. A. Dawson & Co.; F. J. Parsons, 
McDonald & Wilson; T. R. Fulton, E. Phillips 
Co.; L. Rubenstein, Montreal Light, Heat and Power Co.;
J. J. Mullen, Allis-Chalmers-Bullock ; J. S. Hartman, 
Canada Car Co.; E. Craig; J. A. Burnett, Montreal Light, 
Heat and Power Co.; J. Warren, Packard Electric Co.;
J. A. Burns, Munderloh & Co.; F. G. O’Grady, Canadian 
Iron and Foundry Co.; H. K. Deutcher, Allis-Chalmers- 
Bullock; F. A. McKay, T. Pringle & Sons; N. M. Camp
bell, Canadian Rand Drill Co.; A. Maclean, Robb En
gineering Co.; T. F. Nivin, Otis Elevator Co.; A. R. Hanry, 
Ross & Holgate; W. McLea Walbank, Montreal Light' 
Heat and Power Co.; D. H. Wilson, American Locomotive 
and Machine Co.; E. A. Rhys-Roberts, Dominion Bridge Co.; 
A. E. Smaill; J. N. Smith, Ross & Holgate; D. Logan, John 
Forman Co.; P. R. Diamond, Canadian Bronze Co.; A. J. 
Gorrie, Great Northern Railway; S. T. Callaway, ’ Loco
motive and Machine Co.; F. H. Pitch.er, Montreal Water 

E. R. Carrington, Thiel Detective Co.: 
V. Falconer, F. B. Brown, C. Martin, J. J. York, T. Bastien,
L. A. Lapointe, M. K. Adams; A S. Forman, with John 
Forman; W. D. Hall, G.T.R.; G. W.
Haworth; J. C. O’Brien; A. J. Carrol, Phillips 
Works; W. A. Walker, Phillips Electrical Works; C. D. 
Cliffe. McLean Pub. Co.; R. A. Ross, J. M. McKee; J. W. 
McKee, J. W. Gilmore, A. Mu slier, J. Elson; E. A. Seith, 
with John Forman; G. C. Burnham, Allis-Chalmers-Bul- 
lock; E. Camp, with W. J. O’Leary; E. F. Waterhouse; L. 
Yorston; J. M. Cox; H. B. Pope; H. McPhee; Fred Thomi-

“Down to Business’’ was the note struck at the Mont
real Convention of the Canadian Electrical Association. 
Heretofore it has been felt that the convention was made 
too much an excuse for a holiday by many of the members, 
and the influence of the meetings has been dissipated by a 
preponderance of entertainment. This idea was emphasized 
in President Thornton’s opening address, and was echoed 
at various times throughout the convention, and to a large 
extent it was put into practice. The regular banquet was a 
feature which was conspicuous by its absence.

The attendance was very large, the largest on record, 
the total registration of delegates and visitors reaching 346. 
Following are the names of the delegates registered:—

From Montreal.—H. Laporte, Mayor; K. B. Thornton, 
Pres. C.E.A., Montreal Light, Heat & Power Co.; H. D. 
Bayne, Canadian Westinghouse Co.; R. S. Kelsch, Consult
ing Engineer; F. W. Fairman, Dominion Wire Co.; R. E. T. 
Pringle, R. E. T. Pringle Co.; C. F. Sise, Jr., Bell Telephone 
Co.; E. F. Sise, Wire & Cable Co.; Dr. R. B. Owens, Prof. 
Electrical Engineering, McGill University; H. J. Fuller, 
Canadian Fairbanks Co.; W. C. Johnson, Consulting Engi
neer, Shawinigan Water & Power Co.; W. F. Dean, Can
adian General Electric Co.; A. Collyer, Allis-Chalmers- 
Bullock, Ltd.; W. A. Duff, Canadian Westinghouse Co.; J. 
S. McLean, Allis-Chalmers-Bullock Co.; H. A. Burson, Allis- 
Chalmers-Bullock Co.; D. Sleeth, H. A. Moore, Allis- 
Chalmers-Bullock Co.; G. A. Stanley, Canadian Westing- 
house Co.; H. Woodcock, Montreal Street Railway; C. W. 
Henderson, Canadian Westinghouse Co.; C. W. Johnson, 
Allis-Chalmers-Bullock Co.; R. M. Wilson, Montreal Light, 
Heat & Power Co.; S. W. Smith, Canadian Westinghouse 
Co.; T. F. Kenny, Allis-Chalmers-Bullock Co.; H. H. Hen- 
shaw, Allis-Chalmers-Bullock Co.; J. J. Campbell, Jr., Can
adian Westinghouse Co.; W. V. Warren, Allis-Chalmers- 
Bullock Co.; J. Cahill, Montreal Herald; E. M. Breed, Can
adian Westinghouse Co.; R. E. Brandeis; G. M. Gest, Con
tractor, New York; Alex. Barrie, Wire & Cable Co.; George 
Bullock, Allis-Chalmers-Bullock Co.; W. P. Roper, Canadian 
General Electric Co.; G. H. Weaver, Dominion Foundry 
Supply Co.; P. Johnson, Dominion. Bridge Co.; W. H. 
Reynolds, Canadian General Electric Co.; H. B. Douglas, 
Canadian White Co.; H. C. Hitch, Canadian White Co.; P.
D. Rutty, Canadian White Co.; C. S. Stokes, Canadian West
inghouse Co.; N. Grayburn, Montreal Street Railway; P. S. 
Sise, Northern Electric Co.; D. C. Meloon, John Forman Co.;
J. D. Lachapelle, Richelieu & Ontario Navigation Co.; J. C. 
Hyde; D. E. Blair, Montreal Street Railway; G. R. Dunkin, 
Montreal Pipe Foundry Co.; A. E. Wilson, John Forman 
Co.; E. H. Leonard, Electric Engineering Co.; D. Mclnade, 
Electric Engineering Co.; H. G. Taylor, W. G. Ross’, D. 
MacDonald, L. Trudeau, A. F. Byrd, R. H. Lockhart, R. M. 
Hannaford, H. J. Chapman, G. Boyer, P. Dubec, D. Rob

G. M.

I. Smith;

Electric

!

and Power Co.;

Sadler, Sadler & 
Electrical
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son & Co ; A. P. Horner, Canadian General Electric; F D
be teS’w T,"1 L,gn’ HCat Md P°Wer Co-' A- Freud:
berg, Wm. Andrews, Canadian General Electric Co.; B. G 
McBurney, Canadian General Electric Co.; V. Boyd, Cana- 
r’an „ e”er^ Electric; J. D. Hathaway, Wire and Cable 
-o., b. E. Barbour, New. York Central Railway; 

son, F. Thompson & Co.

Sudbury.——R. H. Martmdale. From Sarnia—W. Williams,
Manager Sarnia Gas and Electric Co. From Waterloo__
G W„Sc,1?iede1’ Manager Waterloo Electric Light Co. 
From Berlin—E. D. Brand, M. C. Hall, J. Cochrane, Berlin 
Electric Co. From Cataract—J. M. Deagle, L. M. Deagle, Catar
act Electric Co. From Cornwall—W. L. Macfarlane, St Law-
RnCK T°rr S°- Fr0m St John’ N-B.-C. H. Abbott, 
R. E. T. Pringle Co; F. P. Vaughan.
hLCF,Gi?-a’ TFTha™ Electric Co-; C. Lesperance, Farn- 
tam Electric Light Co. From Port Arthur—T H Mc-
SaUleyV„.,?.eneral SuPerintendent Municipal Plant. From 
«rr-ï S' J°nes’ Buperintendent Electric Light 

and Telepho"6 c From Lakefield-C. L. Farrar, Lake-
held Light and Power Co. From Barrie__T. Beecmft

arne Electric Light Co. From St. Johns, Que—T. Chand;’ 
h. A. Chisholm, St. Johns Electric 
Casimir, Que.—H. Grandbois.

F. Thomp-

From Toronto.— H.at n cc -, Dodd; R. H. Zavitz; Wm
McCaffrey; E. J. Jenkins, Canadian General Electric; N
G MacLeod, Beardmore Belting Co.; J. P. Thompson, 
Phil bps Electric Co.; R. M. Saxby; W. A. Paterson; C H 
Martin, R. G. Black, Toronto Electric Light Co • C H 
Mortimer, ‘‘Electrical News”; A. B. Smith, G.N.W. Tele
graph Co.; J J. Wright, Toronto Electric Light Co.; C. W 
Bongard Wire and Cable Co.; R. T. McKeen, Canadian
General Electric Co.; A. Esling, R.E.T. Pringle Co.; H C 
Philpott, Canada Foundry Co.; E. P. Hannam, Canada
Cen ariyB,°-; ^ C°nduitS ^ R ^se, Canadian
General Electric Co.; E. I. Jenking, Canadian General
A eCM1Cw°v B' R Sdby’ Canadian General Electric Co.; 
, " ' W.ck“.. Canadian Casualty and Boiler Insurance
Co., J. H. Webber, Montreal Rolling Mills; J. W. Campbell 
Canadian General Electric Co.- Wm. Buckle, Canadian
General Electric Co^ A. B. ambe, Canadian General
Electric Co.; R. B. Reid, Beardmore Leather Co- E ! 
Bengough, “Canadian Engineer”; E. S. Keith, “Canadian
Machinery ; A. Burrows, “Railway and Shipping World”- 
F pGpirnm’ "C:anadian Manufacturer”; J. p. Thomson’, 
tJÙJ' r £ P A”*,: J W. Smith, "Canadian
N. M. ".,',,! Smtm InC*"d”«"> Ml» Co,;

From Farnham__

Light Co. From St. 
From Winnipeg, Man—D. H.

Hudson, Hudson Electric Supply Co. From Bracebridge 
W. E. Simmons M. Ney, Bracebridge Light and 
I ower Co From St. Francis—A. E. Sangster, St. Francis 
Hydraulic Co. From Sherbrooke—A Sangster, Sherbrooke 
Power, Light and Heat Co.; R. A. Robins, Sherbrooke 
Power, Light and Heat Co. From Buckingham—A Mac- 
Laren, James MacLaren Co.; E. S. Leetham, Lievre Valley 
Power, Traction and Manufacturing Co. From Whitby—F 
Hatch ; R. W. Saxby.

w, A: H„C- Da,ley’ Chicago; A. L. Doremus, Crocker
J Wood î’ Arr\NJ'; R N" Robins> Sherbrooke; 
J. Wood, Jr, Nova Scotia Steel and Coal Co, New
Glasgow; L. A. Howland, St. Johns, Nfld.; N. ' Curry
J A Picard s't t ^ T™’ J N‘ Bechet, aï 
i p' f dl St Gesaire, Que.; T. T. Renton, Campbell
mis G rTT S'TBr E°ndit’ Conduits Co, Boston, 
Mass G. R. Joghins, I.C.R., Moncton, N.B - C A Kim/ 
Royal Pulp and Paper Mills, East Angus/’Que 
Casgrain, Manager Chicoutimi Electric Co.; G A Brebner

tacturing Co, Pittsfield, Mass.; E. S. Edmundson, Oshawa;
F r î-fl’ Lllldsay.L'ght and Power Co, Fenelon Falls- 
E. I. Sifton, Electric Construction Co, London.

Electric Co.; O. Higman, Chief Electrical 
Revenue Department; D. P. Burke, Ottawa and Hull Power
P bhV W v n yCS’ °ttawa EIectric Co.; J. Johnson, 
Public Works Department; J. A. Maclaren; J. E. Hutchi
son, Ottawa Electric Railway Co.

From Hamilton—G. Henderson, Superintendent 
rac Power Co.; N. S Braden, Canadian Westinghouse Co.; 
P. J- Myler, Canadian Westinghouse Co.; H. O. Hart, Cana
dian Westinghouse Co.; J. A. Kammerer, Cataract Power Co. 
J. Sangster, Hamilton Cataract Power, Light and Trac
tion Lo.

Engineer Inland

L. A.

Cata-

Hot^eadiIUarteruS f°r the convention were at the Windsor 
Hotel, where the delegates registered and received their
identification buttons; also books of complimentary tickets 
courteously supplied by the Montreal Street Railway Co
and /han°Uf SUPP,y COmpanies occupied rooms in the hotel' 
nd these formed convenient rendezvous for the delegate/ 
tween sessions. The meetings were held in the 

of the Canadian Society of Civil Engineers at 877 TW
rooms1" Sheeht’ jUSt aCr°SS the SqUare from the hotel.
Institut are occupied also by the Canadian Mining
The are excellently arranged and tastefully decorated 
The assembly room, located on the ground floor, is 
vemently equipped with lantern and other 
while in the front part of the building there 
reading-room, committee 
premises the Canadian Electrical 
tically proprietors during their

From New York—T. A. Aiton, Aiton Machine Co.; 
M. L. Gordon, H. G. Brown, E. Steinler, C. W. Price; F 
Beck, Westinghouse Co.; F. C. Ransom; H. C. Kelley, New 
Jork Turbine Engineering Co.; P. H. Hover, New York 
Insulated Wire Co.; T. H. Bibber, American Circular Loom
m ■/,' G" Goss,er’ J- G- White Co.; W. P. Ambos, Osborne 
hlexible Conduit Co.; E. Waugh, General Chemical Co.;

■ f rainor, Canadian Copper Co. From Quebec__E. A
I-vans, Quebec Railway Light and Power Co.; E. R. Frost 
Jacques Electric Co.; L. Burran, Quebec Railway Light 
and Power Co.; T. D. Lonergan, Chateau Frontenac; L.

enis, Quebec-Jacques Cartier Electric Co.; A. P. Dod
dridge, Quebec Railway Light and Power Co. From Ren- 
rew—A. A Wright, M.P, President Electric Light and 

Power Co. From Shawinigan—W. C. Johnson; Shawinigan 
ater and Power Co. From Owen Sound.—B. E Reesor 

Manager Georgian Bay Power Co. From Pittsburg—w’ 
Bmdshaw, Westinghouse Electric and Manufacturing Co ;
W Su6e e’ P'“sburg Transformer Co.; H. A. Hamilton, 
Westinghouse Electric and Manufacturing Co- G S 
Chester Westinghouse Electric and Manufacturing Co.' 
From Walkerville. J. W. Purcell, Hiram Walker & Sons
W0" perthV-R' t Smith’ H- H- Scott, Canadian Electric and 
Water Power Co. From St. Catharines-G. C. Rough, Packard 
T Cr Co E li-ving, Manager Sunbeam Incandescent 
Lamp Co ; R. B. Hamilton, Packard Electric Light Co 
From HahfaX-J W Pilcher, Canadian General Electric;'
L. C Starr, Canadian Westinghouse Co. From Stratford—
K Chowen, Stratford Gas and Electric Co. From Cleve- 
Ti/-Ur Carey, Jandus Electric Co. From Pembroke—
J. A. i hibodeau, Pembroke Electric Light Co. From Brant- 
°rd L W. Pratt, Brantford Electric and Operating Co.;

C. A. Materons, Waterous Engine Works. From Peter- 
oro— I. o. Fisk, Peterboro’ Light and Power Co, From

rooms

These

con- 
appurtenances,.

the library,. . 
Of the whole-

are
room and office.

Association were prac-
stay.

The secretary-treasurer’s report, which 
at the opening session, showed the 
gressing. The membership is 
a gain of thirty-six during the . 
that, if possible, branches should 
Vancouver and St. John, which 
to attend the convention 
same 
Finances

was presented' 
Association to be pro

now 411, there having been- 
Past year. It was suggested' 

be formed in Winnipeg, 
would enable those not able 

. ■ ... to meet together, while at the
time widening the influence of the Association 
. were shown to be in a satisfactory state The 

apathetic interest taken in the meetings and welfare of t£e 
Association by a large number of the members called for
derid'd t 57 the President‘ K- B- Thornton, and it 
decided to appoint a special committee was

to take whateversteps may be 
induce more t0.irtcrease the membership and
The A ke Part m the PaPers and discussions
£ L r,n°;wi"i,ave ,o ^ » ='«» «„=„ on“ :
ThTp," , ' T: ” rei,0r"d ,he Legislative Commit,,, 

he Provincial Secretary has announced that the Ontario 
Government intend bringing down a bill 
which will make certain changes in next session 

the Conmee Act, and in r

r -



this connection vigilance is called for on the part of the 
Electrical Association.

the attention it deserves, when it is considered that 
types of transformers the core loss may increase to,
30, or in some cases even too per cent, from this 
The question of ageing has been investigated, and, though 
tie cause of it has not yet been determined, it has been 
found that this increase of loss is dependent upon the 
temperature at which the iron is maintained. There is a 
great difference in the ageing of different qualities 
and steel, soft sheet steel being much less subject 
than soft sheet iron. The tendency to age is greater the 
greater the temperature, but a sheet steel can be obtained 
winch does not age materially at moderate temperatures 
(below 75 deg. Cent.). This is now used by the large 
manufacturers, and the transformers so designed as to take 
the best advantage of its non-ageing qualities.

After this

in inferior
20,The papers provided were selected with 

furnishing information of
a view to 

service to the average central 
station man. They were all very much appreciated, and 
the discussions were at times quite animated.

cause.

The first paper of the convention was read by M. A.
Sammett, of the Montreal Light, Heat and Power Co., 
dealt with the Operation of Transformers at Varying 
Frequencies and Voltages. Mr. Sammett’s paper dealt 
with the iron losses in reducing frequency, those losses 
being hysteresis and eddy currents. Formulas 
for finding each of these, and comparisons 
between these two losses.

and of iron
to ageing

were given 
were made 

It was shown that while eddy 
current loss remains the same for all frequencies, a decrease 
in frequency will result in an increase in hysteresis, and 
consequently a higher temperature of the transformer iron. 
This temperature rise will

paper,. A. A. Wright opened a discussion 
on the use of oil in transformers, and the following points 
were brought out: When oil becomes carbonized and thick
ened it loses its cooling properties, owing 
of flow. Whether it loses

cut down the current-carrying 
capacity of the transformer, and what would under 
conditions be called a normal load would with 
frequency be an overload, and may cause the burning out 
of the transformer.

normal 
a lower to the absence 

or increases its dielectric pro
perty when carbonized was a point on which there was a 

inference of opinion. Unless it becomes quite thick there 
is no great objection to its use. Oil for use in transformers 
should possess certain characteristics : it should have 
flashing point; it should be absolutely neutral as to acidity 
diic alkalinity; it should be neither too thin nor too thick- 
it should be capable of withstanding very low tempera
tures without becoming thick; all moisture should be 
absolutely excluded-l-10 per cent, moisture in oil reduces 
its dielectric strength nearly

The author showed that with an 
per cent, above normal voltage, hysteresis 

will increase 34 per cent., eddy current will increase 44 
per cent., and the combined loss will increase 37.8 per cent. 
A change of 10 per cent, above the voltage for which the 
transformers are designed will allow satisfactory operation 
and increase the total loss by 0.8 per cent., affecting the 
result as to the efficiency of either the transformers or 
the plant but very slightly, while a higher change in 
voltage will affect the efficiency of the apparatus as well 
as its rating to a considerable degree. A lowering of to 

an increased all-day efficiency, as 
well as cause the transformer to run hotter.

increase of 20

a low

50 per cent.
William Bradshaw, of the Westinghouse Electric and

tion and Ming C°"’ Plttsburg- Tad a PaP« on the “Selec-
wffh the Mai"tenaT °f SerV,'Ce Meters’” in which he dealt 
vvith he mechanical and electrical characteristics of meters
and he. testing. The bearing of a meter, which is the 

• <-gic point, can best be constructed by the 
steel ball between the jewelled surfaces 
driving force of the 
sible to obtain with

per cent, will result in

Prof. Herdt, of McGill University, in discussing the 
paper, stated that some recent experiments show that the 
eddy current does not vary just as the square of the thick
ness of the lamination. In very thin laminations it does 
so, but with thicker laminations it is not as the square, this 
being probably due to induction in the plates themselves.' 
Tests have also shown that

use of a
The torque, or 

meter should be as large as it is pos- 
„ , , ^ a mminu,m weight of moving element
raff mabe the effect of friction as slight as possible, the 
ratio of the torque necessary to overcome friction 
the driving torque should be a maximum. Service 
have an inherent tendency

at a temperature of 50 deg. 
Cent, the eddy current loss would be diminished 
The

and 
meters

run slow after considerable 
use, and consequently should have periodic inspection 
test. The most accurate method of test is by the use of 
a special standard integrating watt meter, this being the 
secondary standard, while the primary standard is kept 
at the central station. An operating company equipped 
with a good, reliable and accurate standard and several 
of the integrating test meters can maintain cheaply and 
accurately a large number of service
its revenue by a considerable percentage. Mr. Bradshaw 
closed his paper with an outline of a convenient 
of recording both line and laboratory 
meters.

by half, 
the eddy

pressure is raised, the eddy current loss
pressure on the laminations also affects 

current; if the
is increased. and

R. T. McKeen, of the Canadian General Electric Co., 
read a paper on Transformers,” in which he sketched the 
history of the transformer and the evolution of the 
dard types. The paper was freely illustrated by 
the lantern. The early transformers 
shell type, and this type held the field until 1896. 
year the core type was developed, and now both types are 
before the public. About 1896 transformers were developed 
for use with oil as an insulating and cooling agent. The 
oil preserves insulating fabrics by keeping them soft and 
by excluding air and moisture, 
venting breakdown of insulation, due to minute puncturing 
by momentary excessive potentials. The magnetic char
acteristics of iron have been investigated with the result that 
core losses in transformers have been reduced very greatly, 
the average core loss per kilowatt in sizes up to 2,500 watts’ 
being reduced from 163 in 1889 to 28 in 1905. Several 
slides were shown illustrating the study of microscopic 
metallography, by which it has been found that the 
portion and distribution of the various ■ 
or steel bear a definite relation to its physical and 
netic properties.

stan- 
means of 

were all of the
In that meters, and increase

system 
tests of service

It also assists in In the discussion which followed the reading of this 
paper, Ormond Higman, Chief Electrical Engineer 
Inland Revenue Department, told how the 
meters. The meter is tested for

pre-

of the 
Department tests

. , . , „ , , starting current at
cent, of its full load capacity. For accuracy they start at 
quarter load and go up through half and three-quarter to 
full load and down again. There is also a test for external 

m. Tests are also made for frequency 
form, friction, resistance, drop of series ’ 

sumption of energy, and 
would like to

2 per

variation 
coil.

inpro
components in iron

con-
a temperature test. Mr. Higman 

see a durability test but in the majority of * 
cases this is impracticable.

mag
ma-

studied than any 
Moisture is the

The characteristics of insulating 
terials is a subject which has been less 
other field connected with transformers, 
bugbear of the transformer designer, and 
entrance of moisture to the windings, and 
may have got in during manufacture several methods have 
been devised.

A. B. Lambe, of the Canadian General 
held the attention of his audience 
gave

Electric Co.,
, . . thoroughly while he

an enthusiastic and highly interesting talk on incan
descent lamps. With dharts of illumination and specimens 
of lamps, good, bad, and indifferent, as well as specimens to 
show the process of manufacture of a lamp, he illustrated his 
talk m a most practical way. Mr. Lambe explained the units 
used ,n measurement of light, the unit of light, or candle 
power, the unit of illumination, or candle foot, and the 
unit of intrinsic brightness. He then explained the methods

to prevent the 
to remove what

Mr. McKeen combatted the idea 
is the chief consideration in choosing 

former, as all types are now very similar in that regard, 
while possessing wide differences in other

that low 
a transcore loss

The
receive

respects.
ageing of iron does not, in Mr. McKeen’s opinion,
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of testing lamps for these qualities. By charts of light 
distribution he showed the differences between various 
forms of filament. Efficiencies in lamps are of three standards, 
3-i, 3-5. and 4 w.p.c. Where power is cheap, a low efficiency la 
will bring the light cost to a minimum, but where 
dear, the high efficiency lamp is the cheapest in the end 
There comes a time in the life of a lamp when it should 
be Oslerized,” for, though it 
useful days are ended.

discussed the Polyphase Induction Motor, 
blackboard, Mr. Burson quickly sketched the 
diagram of the induction

Stepping to the 
Behrend circle 

motor, and using this as a starting 
point he opened a discussion. He was bombarded with 
questions from all sides, but 
attack, and he

mp

proved himself equal to 
gave satisfactory answers to all questions 

as to the nature and operation of the induction 
For the past three 

the scene of

motor.may go on giving light, its 
The efficiency goes down with 

age, and the time comes when a 16
years McGill University has been 

some research work which is of great import
ance and interest to the electrical
revolutionary in its character. This is an investigation 
into the Heating of Enclosed Conductors, and in the 
elusions which 
present information

, . c.p. lamp consumes 6
watts and gives only 8 candle power. According to the best 
usage at present, a lamp should be retired when its 
power becomes 80

world, and which is
candle

per cent, of its original power; that is, 
12.8 c.p. for a 16 c.p. lamp. The life of

. con-
are being reached it is being shown that the

. . subject is far from complete,
and existing tables are consequently quite incorrect. This 
work was to have been described to the convention by 
Proi. K. B. Owens, but in his absence Prof. L. A. Herdt 
discussed the subject. The paradox has been established 
that the thicker the insulation on a conductor, the 
current is required to cause a given rise in t 
Though this

„. a lamp is not
affected by the number of times it is turned on or off, or 
by alternating current as opposed to direct current, or by 
the number of frequencies in the former; it is affected by 
the candle power of the lamp, by the efficiency, and by 
the voltage, because these are the factors which, if 
changed one way or the other, alter the diameter of the 
filament. Troubles are usually in the form of burn-outs, 
i'rom an inspection of the lamp you can usually locate the 
trouble. Examine the ends of the broken filament; if they 
are pointed and a dull black in color the lamp did burn out; 
if not, it was broken. The two common causes of a burn
out are poor vacuum and high voltage. The vacuum may 
be roughly tested by observing the vibration of the filament 
m the bulb. If it vibrates freely, the vacuum is good; if 
it comes quickly to rest, the vacuum is faulty. High 
voltage is the most prolific source of trouble, and to locate 
this the lines must be gone over with 
of load.

on

more
— temperature.

seems absurd at first, it is explained by the 
fact that the thicker insulation has a greater radiating 
surface. If two small wires are placed in a small duct they 
can carry 30 per cent, more current than if they are in a 
arge duct, for in the large duct there is no chance of 

radiation except where the wires 
air is touch the duct, and still 

one of the worst conductors of heat. Consequently 
when laying out a system for ten degrees rise, it is 
sary to place the wire with as thick insulation 
and in as small a conduit 
with bare

neces-
as possible, 

as possible. In experiments 
Wlre in sti11 air the results tally very well with 

the tables given in the standard textbooks, but as 
wires are placed in conduits, the old formulas 
at all.

a meter at all times
Mr. Lambe strongly advised the, , free renewal

system for light companies, as this keeps the service good 
and the customers contented, and accounts are cheerfully 
paid. At the close of his paper, Mr. Lambe exhibited 
tantalum lamp, the new type which is just 
great deal of interest in Germany.

soon as 
do not apply 

conducted 
members of the Asso-

So far, these experiments have been 
for rubber insulation only. Several 
dation expressed the hope that the 
on to include concentric

now arousing 
The filament is com

posed of tantalum, and the particular point about the lamp 
is its high efficiency, about two watts per candle. Tantalum 
increases in resistance with heat, and this should make the 
lamp less susceptible to high voltage than the carbon lamp.

The question of the change of lamp bases to Edison 
type called out some questions and 
erally conceded that this

work might be carried 
paper cables and lead-covered wire.

ie second afternoon of the convention was spent in 
sight-seeing. Special cars were in waiting at noon, and 
carried the party out to Rockfield, where they 
received by the Allis-Chalmers-Bullock 
luncheon was served in

were
Co. A splendid

, a large tent pitched on the
pany s grounds, and over two hundred sat down at the 
tastefully arranged tables. The gratitude of the Asso
ciation for the hospitality shown 
dent Thornton, and replies 
president of the

remarks. It was gen-
a matter of great conveni-

com-
was

to the manufacturer, and theence consumer should fall into 
me, especially as the introduction of the adapter made 

the course comparatively easy. Said Vice-President Wright 
on this point: “I always thought one type was as good as 
the other, and better; and I would just as soon have one as 
the other, and rather.”

was expressed by Presi- 
made by George Bullock, 

company, and H. H. Henshaw, the general 
manager. After the luncheon the party visited the shops 
where several large pieces of electrical machinery are now 
under construction. Demonstrations were made of the 
operation of coal-cutters, air-compressors,

Time was too short to examine all the interesting things 
to be seen in and about the shops, for about three o’clock 
the call, ‘‘All aboard!” was heard around the establishment 
and the party had to return to the cars. The Association" 
was carried back to the city, to the Maisonneuve sub
station of the Shawmigan Water and Power Co., where 
there is installed the largest frequency changer ever built

t d.!!"lP‘10n °.f th'* equ,pment was given in a recent issue 
01 1 he Canadian Engineer.

were

When the convention assembled the 
A. L. Mudge read 
nators in Parallel.”

second morning, 
a paper on the “Operation of Alter- 
The problem of parallel operation is 

largely one of the regulation of the prime 
mechanical, not an electrical problem. At the same time 
there are certain electrical requirements in 
They must have practically the 
have the same frequency, the 
they must be in synchronism, 
uniform torque, such

etc.

movers—a

the generators.
same wave form, they must 
same terminal voltage, and 

With prime movers of 
as water wheels, steam turbines, etc., 

tie question of parallel operation is a very simple one as 
regards uniform angular velocity. Division of load between 
alternators depends entirely upon the prime 
alternators belted to the same shaft will run satisfactorily 
m parallel if pulley dimensions are such as to make the 
frequencies exactly the same, and the tensions

In the evening special illuminated cars conveyed the 
ce egates to E ectric Park, where a smoking concert 
held, about fifteen artists having been brought 
Tork for the occasion. The entertainment 
on till the “wee

movers; two was 
from New

, went merrily
sma hours,” and it may be remarked in 

passing that the ten o’clock session 
not assemble till about eleven.

,, on the belts
are fhe same. An inequality of belt tension, however, will 
divide the load unevenly. Synchronizing connections were 
treated of by Mr. Mudge, and methods of testing described 
Several miscellaneous points 
brought this instructive

of next morning did

The Economy of Isolated Plants,” was prepared by K L 
A.tken, consulting engineer, of Toronto, and read in the 
authors absence by J. W, Campbell,, of the Canadian General 
Electric Co. The author 
chaser of light and

connected with the subject 
paper to a close.

Some discussion followed, which 
that the difficulties of parallelism

brought out the point 
. , are exaggerated, and that

the question largely depends on whether the machine is 
direct connected or belt driven, whether it is driven from 
an engine with a single crank 
nature of the governor.

assumed the position of the pur-
power who wishes to ascertain whether 
a paying investment to instal 

own. “Peopk have often come to me and asked 
very indignant tone why they have to pay more

or two cranks, and on the or not it would be 
of his a plant

H. A. Burson, of Allis-Chalmers-Bullock, in aLimited,
per

1



July, 1905. THE CANADIAN ENGINEER. 225
kilowatt hour for their light than for their motors, having 
been informed upon good authority that there is little or 
no difference between the kinds of electricity supplied for 
the two purposes.” Taking this as a text, the author 
showed that the load factor is the determining considera
tion in fixing power and light rates in a proportion of 
something like three to ten, and the same factor is the

Mr. Aitken 
economical.

Mr. Dion, was unfortunately crowded out of the pro
gramme, so that there could be no discussion on the ques
tions and answers it contains. It forms quite a large 
pamphlet, and contains a great deal of information. Over 
eighty questions are asked, these touching Management 
Rates, Water Wheels, Boilers, Engines, Steam Turbines' 
Generators, Motors, Station Operation, Lines, Wires', 
Cables, Wiring and Testing, Transformers and Grounding,' 
Deters, Lamps, and a number of miscellaneous subjects’. 
Mr. Dion received the hearty thanks of the Association 
for his work in this matter, and he will be asked to continue

important one in the isolated plant question, 
has found few plants which he 
Under the ideal conditions the load would be 
day, with no lighting, but where the

considers
steady all

energy required for 
lights is large compared to that taken by motors, the plant 
must have a capacity sufficient to handle the combination 
of the two, and consequently the load factor of the 
will be low. Wherever the load factor is in

this work next year.
A A. Wright, M.P., President of the Canadian Elec- 

tncal Association was born at Farmersville (now Athens), 
Out June tôth iS^o. He received his education at Athens 
Pubhc and High Schools, and Toronto Normal School, 
after which he became head master of the Gananoque 
Public School. In 1865 he entered the Military School . at 
Montreal, obtaining a first-class military certificate. In'
2 he went ’nto nierc“tile life at Renfrew, Ont, and in 
1886 entered the electrical field by installing 
in that town. This

system
any way

favorable, the installation of a private plant will effect a 
material saving over the cost of purchasing energy from
a steam-driven central station.

The discussion which followed was entered quite gen
erally, R. G. Black, R. S. Kelsch, J. J. Wright, and Lewis 
Burran bringing out points for the central station, and 
A M. Wickens and J. J. Yorke contesting for the isolated 
plant. Strangely enough, no mention 
storage battery as a means of circumventing the load factor 
problem, while in a recent address before the Institution 
of Civil Engineers, Col. R. E. B. Crompton strongly advised 
the accumulator, even in its present state, as the best 
solution of this problem in the isolated plant.

paper of the convention consisted of “Sug
gestions for Steam Economy,” by Wm. McKay, of the Robb 
Engineering Co. Questions of

arc plant
was later supplemented by an incan

descent plant, and the business is now carried on by the Ren 
frew Electric Co, Limited, of which Mr. Wright is presi-

an

was made of the

Mr. Wright was a charter member of the Canadian 
Electrical Association, and has been an active member 
since its organization. In 1899 he was elected member of 
t te House of Commons, which position he still holds.

a» a* n

The last

grate surface and fuel 
feeding were dealt with, as was that of types of boilers. 
Heating of feed water was treated at some length, and then 
the writer passed on to the consideration of type of engine. 
Some of the principal causes of loss in steam plants were 
also spoken of. A discussion followed, which turned largely 
on questions of grate surface, oil in the boiler, and the 
brick furnace.

RAILWAY NOTES.
The Canadian Pacific Railway Station, 

collapsed while undergoing repairs, 
severely injured.

The Canadian Pacific Railway is preparing 
Calgary and Edmonton branch 
into Edmonton.

at Cranbrook, B.C, 
and eleven men were

to extend its 
across the river from StrathconæThe final session of the convention was purely a busi

ness session. A notice of motion was given by B. E. Reesor 
for an amendment to the constitution to form an Electric Light 
and Power Section.

The Dominion Government has given permission to the 
Windsor, Essex and Lake Shore Rapid Transit Company to 
extend its line from Essex to Tilbury, Ont.

The Niagara, Dunnville and Erie Electric Railway Com
pany has been authorized to build a line from St. Catharines to 
Dunnville and Port Dover, and to establish 
vice. a rural telephone servis:

Foley Bros, railway contractors of St. Paul, have 
awarded a $3,000,000 contract to make extensions on the Cana
dian Pacific. This firm recently secured a $7,000,000 contract 
for constructing on the Grand Trunk Pacific.

Lakes Beautiful and Coquitlam, British Columbia, 
connected by a tunnel and the British Columbia Electric Rail
way Company have the power generated by the united water of 
both lakes.

been

X £
..

are now

m

The city council of Brantford has granted the Brantford 
& Erie Electric Railway, which is to be built this summer as part 
of the radial system of railways, a western .entrance into the 
city. It will run between Brantford and Port Dover.

Negotiations between the Canadian Northern 
the Grand Trunk Pacific for the erection
Winnipeg, are still progressing, and the announcement is ex
pected shortly. It is understood that the Northern Pacific are 
also interested in the project.

Railway and 
of a Union Depot, atA. A. Wright, M.P.

An invitation for the next convention was received 
from the Halifax Board of Trade, and was seriously con
sidered, but it was finally decided that the meeting should 
be held in Niagara Falls.

The Temiskaming Railway Commissioners have received
reports from electrical engineers as to the electrification of the 
1 emiskammg and Northern Ontario Railway, and have decided 
m favor of the change. Their recommendation is now being 
considered by the Ontario Cabinet.

The election of officers was carried out with great 
unanimity. The new office-holders are as follows: Presi
dent, A. A. Wright, M.P, Renfrew; first vice-president, 
R. G. Black, Toronto; second vice-president, John Murphy, 
Ottawa; secretary-treasurer, C. H. Mortimer, Toronto. 
Executive Committee—A. A. Dion, Ottawa; B. E. Reesor, 
Owen Sound; J. J. Wright, Toronto; J. A. Kammerer, 
Hamilton, C. B. Hunt, London; K, B. Thornton, Montreal; 
J. W. Purcell, Walkerville; H. O. Fisk,
Burran, Quebec; Wm. Williams, Sarnia.

The Question Box, which was, as last year, edited by

An agreement has been reached between the municipal 
councils of the townships of Pickering and West Whitby 
the village of Pickering on the one side and the Toronto and 
York Radial Railway Company on the other, by which the 
early extension to Whitby of the Scarboro line of the Toronto 
radial system is assured.

The London, Chatham and Western Electric Railway Com
pany has been incorporated, with a capital of $2,000,000 to-

and

Peterboro’; L.

-

5= 
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build 113 miles of track from London to Windsor. The 
pany has also been granted permission to sell power with the 
consent of the municipal councils interested, and to sell light 
and heat with the consent by by-law of the people. The road 
must be operated in four

38,000 bushels per hour and to load into ships at the same time 
at the continuous rate of 100,000 bushels per hour, 
capacity is 6,000,000 bushels.

com-

Its storage

The application of the Toronto Furnace and Crematory 
Co., Limited, for permission to locate a foundry and machine 
shop at the corner of Golden and Silver Avenues has been 
granted, as was that of the Street Railway to erect a ma
chine and blacksmith shop on the corner of Sherbourne and 
Lsplanade streets.

years.
1 he Canadian Street Railway Association 

their annual convention in Toronto. One of the 
ant subjects discussed

recently held
most import

ée efficiency of various fenders, 
trolley and wheel guards and other contrivances 
and reduce the number and severity of injuries, 
wood of

was
to save life 
A model in

a fender resembling the cowcatcher of a locomotive, 
was shown. It is said to be the most practicable fender for 
radial lines, throwing whatever may be encountered to one 
side. 1 he board of officers for the ensuing year were elected 
as follows: W. G. Ross, Montreal, president; W. H Moore 
Toronto, vice-president; A. H. Royce, Toronto Junction 
tary-treasurer.

The Imperial Steel and Wire Co., Limited, will double the 
capacity of their works at Collingwood at once, making the 
output fifty gross tons of wire per day. The plant has been 
running steadily night and day since February last, when it was 
first put into commission. Additional boilers, engines and 
chinery will be ordered immediately.

W. R. Townsend, of New York, who some time ago ob
tained from the New Brunswick Oil Company the right to oper
ate 111 an area adjacent to Moncton, has begun boring operations. 
A strong syndicate of New York capitalists 
hind him, and if oil is secured, there is 
work will be vigorously pushed.

ma-
secre-

<t *

INDUSTRIAL NOTE.S. are said to be be- 
expectation that the

The Public Works Department, at Ottawa, has adopted a 
policy of specifying Canadian cement for use in public works.

The big cement works of the Rathbun Company, one of the 
first to be established in Canada, at Strathcona, on the line of the 
Bay of Quinte Railway, are to be closed down at

The Canadian Rubber Company, of Montreal, Limited, has 
purchased exclusive rights for the manufacture and sale of the 
“'Republic” side wire tires for Canada, and will commence work 
immediately. This side wire tire is manufactured in the United 
States by the Republic Rubber Company, of Youngstown, Ohio, 
and is the latest, and the manufacturers claim, the most scien
tifically constructed carriage tire on the market. In the United 
States, 'the sales of “Republic” carriage tires 
enormous figures.

an early date, 
part of Fort

Frances, Ont., causing damage estimated at $200,000, with in
surance of about half that amount. Incendiarism is

Dean & Main, of Boston, have placed an order with the 
Robb Engineering Company for -two large boilers for the 
factory of the Walter M. Lowney Company at Montreal.

McLaughlin & Ellis, Winnipeg, have purchased about twenty 
elevators from the McHugh Christensen Co. They are situated 
at C.P.R. points and range in capacity from 25,000 to 26000c 
bushels.

A disastrous fire occurred in the business

suspected.
have reached

new Another epoch in the steel industry in Cape Breton was 
marked on June 14th, when the first rail passed through the rail 
mill of the Dominion Iron and Steel Company,
The machinery worked to the satisfaction of the experts and 
other officials present. The turning out of the first'rail was 
watched by J. P. Sandberg, an English rail expert, in the in
terests of the Grand Trunk Pacific, for whom the first order 
of rails of 25,000 tons will be filled.

at Sydney.

The contract for the Traders Bank skyscraper, Toronto, 
has been let to V. J. Head, Sons & Co., 1 Madison Square, New 
York. 1 he architects of the new building are Garner & Hast
ings, of New York, represented in Toronto by F. S. Baker.

Engineers W. O. and O. C. Hammant have purchased land 
111 Barton township, Ont., for the purpose of erecting a factory 
for the manufacture of steel dump cars and cars for mining pur
poses.

Percy Pitman, Ledbury, England, has booked orders for 
the following Pelton water wheels : I50-B.H.P. for the British 
Mining and Metal Co., London, for their Devonshire mines- 
laige Pelton wheel for the Glyn Slate Co., for North Wales • 
high pressure wheel for the Cyanide Plant Supply Co., London! 
tor South Africa ; multiple nozzle wheels 
London, for Rio, Mexico, and N. Andrew,
Zealand.

for A. & Z. Daw, 
Wanganni, New

I he wood-working factory of Chapell Bros. & Co., Limited, 
Sydney, was completely destroyed by fire; cause, unknown 
1 he fact°ry was probably the best equipped in Nova Scotia. The 
loss is estimated at $30,000, on which the insurance is $7,500. Two hundred practical plate and sheet iron workers are to 

>e brought to Canada from South Wales to be engaged at Mor- 
risburg in the plant which is being established there by the 
Canadian Tin Plate and Sheet Steel Company. The intention is 
that these

E. R. Baconbridge, Chicago and Midland, has received the 
contract to build the Grand Trunk’s elevator near Midland. The 
contract calls for an elevator of a million bushels’ capacity to be 
completed next fall. It is to cost $500,000. men shall teach the other hands employed 

Among the directors or those financially interested are: N. 
Lewis, of Cardiff, Wales; Messrs. A. C. Pratt, M.P.P. ; G P 
Bull, E. P. Pearson, J. J. Main, and others of Toronto;’ C. H 
Meldrum and J. W. Allison, New York.

there.

The Toronto Board of Control has let the 
new tunnel for the waterworks extension to M. J. Haney, of 
loronto, at $269,000. The tunnel is part of the million dollar 
improvement scheme, and is to be used to convey water from 
the lake under the harbor to the pumping station.

contract for the

The Northern Aluminum Company, Shawinigan Falls, 
Que., is doubling the capacity of its works, in 
provision for the manufacture of finished 
aluminum plates, rod and wire.

order to make 
materials, such as

... , The new buildings required
Will cost between $200,000 and $300,000. These include an ad
ditional furnace room measuring 200 by 100 feet, a building to .
be used for wire mill, measuring 250 by 150, and an office build
ing.

■ The Grand River Metal Works, Limited, are shortly to leave 
Galt. 1 his industry has been amalgamated with 
Steel Goods Company, of I eamington, and the 
have bought land in Hamilton.

the Canada
new company 

A modern factory will be built 
at once, and the machinery of both companies will be installed.

The Alberta Railway and Irrigation Company, of Lethbridge, 
has ordered a 175-h.p. Robb-Mumford boiler from the Robb 
E,lgineerinf-Com5any’ Amherst, N.S. This makes eight boilers 
of this type that the company has purchased during the 
few years.

A meeting of the shareholders and creditors of the Laurie 
Engine Co., Montreal, has been called, to appoint a liquidator.

I he company was incorporated in June, 1894, with an author
ized capital of $250,000, to take over the business previously 
carried on by the firm of Laurie Bros. There was not any great 
amount of cash capital then contributed, and though the busi
ness has been

past

A company has recently been formed at Vancouver. B.C . to 
manufacture a teredo-proof pile covering, an invention of 
dent of British Columbia.

a r Si an active one, the earnings have always gone into .A pile covered with this material 
was placed in a very exposed position on the water front three 
years ago and remains as perfect as when it was first driven.

Final tests of the Canadian Pacific’s new grain elevator plant 
at Fort William, Ont., have been finished, and it is

plant extension, and they have nearly always, shown 
less strain more or

m the conduct of their finances. Recently a syndi
cate of the principal shareholders endeavored to effect a re
organization, offering to buy out the general shareholders at 
a figure, and put in a certain amount of fresh capital, but this 
scheme has apparently fallen through, and liquidation will fol'ow.

now ready
for the reception of wheat. It will be able to unload and store
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MINING MATTERS.
• °re 111 abundance has been discovered at Riding Moun- 

tain, Man. &

The Montreal and Boston Consolidated Company 
down its mines in the Boundary district, B.C 
of this action is not known.

will yield about 3,000-h.p. Mr. Reesor's son, W. E. Reesor 
succeeds to the management of the Lindsay company.

E. C. Reeder mining engineer, who has just been 
representative of Allis-Chalmers-Bullock, Limited, at Nelson 
B.C is a native of Michigan, and received his education 
Public Schools of that State, 
gan College of Min 
college work with

appointed

has closed 
The exact cause „ in the

He graduated later from Michi- 
mining engineer, and supplemented his 

t- , , TT , at the Massachusetts Institute of
ec no ogy. e had several years' practical experience in Mon

man , ,h graduahng’ where he worked as a miner and smelter 
man m he mines and smelters at Butte. Later he went to 
Utah, where he held responsible positions as foreman and en-
ofnthIt dty86^ the large mim'ng and smeltinfT companies

es as 
coursesA rich deposit of iron ore, according to 

liament Buildings, has been discovered 
near

a report at the Par- 
on the English River, 

the boundary line between Ontarionorth of Kenora, and 
and Keewatin.

The convention of the American Institute of Minina- En 
gineers is being held in Victoria B.C., on the 3rd, 4th and sth 
mst. At the close, the party will leave by steamer for Skfg- 
way and about ten days will be spent in Alaska and the Yukon. 

The Tip-Top copper mine and machinery, on Round Lake 
nt, has been sold to Colonel Ray for $23,000. There is on 

the property a complete set of camp buildings, machinery and 
ore dump, which with ore actually in sight is valued at $400

The Western Fuel Company, of Nanaimo, has closed the 
principal mine there, No. 1, which has been operating continu
ously nearly thirty years. One thousand men are out of em- 
p oyment and a town of 5,000 deprived of almost its sole 
of income, as the result of the refusal of the 
company’s terms.

... The, Acadla Coal Company has struck coal in 
Allan shaft, near Stellarton, N.S. From the small
quality To “”C°Vered’ the coal apPears to be even superior in
the Fon H > T®, fr°m the same seam in the operations of 
he Foord pit which was considered unequalled in Canada

presLf nrod 6 ^ ACadi,a ^ ComPa'W to quadruple their 
present production, since the mine will have
tons per hour.

A number of changes of importance are announced in con
nection with the operation of Mackenzie-Mann 
ada and elsewhere. - interests in Can-

„ wan Mackenzie, superintendent of con
struction of the Toronto Railway, has resigned to become a 
railway contractor: His first work of importance will be the 
construction of the Metropolitan line from Newmarket to 
Jacksons Point, on Lake Simcoe, north of Toronto.
Smith, brother of J. M. Smith,

000.

Alex.
, , comptroller, who has been
twenty-one years in the street railway service, also has resigned 
Ie was electrical superintendent, and is succeeded by T 

Donne ly, of Cincinnati. W. H. Moore, secretary of the Cana
dian Northern Railway, and manager of the York Radial Rail 
way has resigned from the latter. James H. Wallace, inspector 
of the Toronto Railway, has an appointment under E. H Keat
kenzie I Mann3"386' “ Me™°’ °f Messrs' Re

source 
men to accept the

No. 2
of

H St

light, heat, power, ETC.
a capacity of 240

The Southwestern Traction Company 
to enlarge its power house.
orJhenSeIkirk Electric Light and Power Company has been
Winnipeg Z SelkT"^ ^ St°ck of $5o,ooo.

nmpeg and Selkirk parties are interested, and the object is
.0 f«™Sh electee light „„„„ „„„„„ of
oan Wa,llcel,,r8 »"d Lake Etie Com-

fo wiL “”S0,„,ne'V r drH= “'«L L- Chatham ... . 0nt’ a distance of about twenty miles through
a rich farming and fruit-raising country. An'order for 2Î 

e equipments and one quadruple equipment of No 101
sïtt Tls p,*“d c™di»

kJ‘e which have been pending for s„„, ti„,
Beêtrië ni Tr T” Rai'”r C«- aad «« Stormont 

( ght, and Gas Co-> have been brought to a close by 
the former taking over the business of the latter. Expensive 
changes will be made at once under the direction of W Hodge 
superintendent, which will reduce expenses and ensure bet£

London, has decided
S« St St

PERSONAL.

mental Railway, through the forest north of Lake Nipissing.
George D. Hunt, formerly with the Fensom 

has opened an office at Elevator Co., 
X14 Yonge St., Toronto, as Canadian 

representative -for John Bennie, Star Elevator Works, Glasgow

W. H. Wiggs, proprietor of the Mechanics Supply Co 
Quebec, was made the recipient of a handsome presentation 
from his employees on the eve of his departure for England 
witi tie Manufacturers Association excursion last month.

Charles Chaplin, M.Sc., Demonstrator in Ciyil Engineer 
mg at McGill University, has now assumed the position of

Æ,ecka"lcal Eng,neer of the Dominion Arsenal, at Quebec, ta 
which he was appointed some time ago.

ÎMr. C. J. Fensom, B.A.Sc., who for some years has been 
connected with the Fensom Elevator Works, has opened an 
office as consulting engineer, in the Aberdeen Chambers, 
of Adelaide and Victoria streets, Toronto.

Capt. C. P. Marshall, of the

The Windsor and Tecumseh Electric Railway is to be 
equipped with 300-K.W. 3,300 volt Westinghouse single-phase 
engine type generators, direct coupled to Robb-Armstrong en
gines, and its car equipments are to consist of two 50-hp West
inghouse single-phase motors each. As this is the first single- 
phase road in Canada, its development will be watched with
ment f h Tt h ° ^ advantages »f this equip
ment for short interurban roads is the elimination of feeders
ub stations and raising transformers. The generator voltage’

trolley wire-and ***£

-o- S,“: cz:‘ rz sr Hr‘-extpnc* j,-,- . -, traction Company is making.Beef, „ ‘dd't,O”,,,0|.,,• P'-' =" De Cew F.lls, Order!

287 R Pm° ^W'' three-phase, 2,400 volt, 8,000 alternation, 
287-R.P.M.; two bearing generators with motor-driven ex-
w ! and switchboard apparatus; four 3,200-K.W. oil insulated 
water cooled raising transformers.

corner

, _ , Canadian Pacific Railway
steamer Empress of India, has retired after fourteen years’ ser- 
vice. He has been appointed one of the Elder Brethren of 
trinity House, the corporation which 
houses of the coast of Great Britain.

looks after the light-

Clarence Morgan, of Burlington, Vermont 
pointed professor of 
nection with the fac

has been ap-
new transportation department in 
of applied science at McGill Univer

sity. Mr. Morgan has been in the service 
Central Railway and has been treasurer 
way. He is

car.
con-

of the New York 
of the Rutland Rail- 

He will takea graduate of Harvard University 
up his duties at McGill in September next.

Reesor, general manager of the Light, Heat and Power 
Co., of -Lindsay Ont., has resigned in order to take charge of 
ic Georgian Bay Power Co., recently organized to dev-lop 

Power for transmission to Owen Sound and vicinity. It will 
ake a year or more for the construction of these works, which

B. F.

In the surveys for the improvement of the 
the United States Government Tennessee river, 

engineers have shown that a

'5 a

^ n>
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lines during the present season. They will include a line from 
Chatham to Dalhousie, connecting .with Bathurst, Campbellton, 
and other places along the North Shore, also a line from 
Canterbury to McAdam, another from St.
Moore’s Mills and from Lepreau to Musquash. The 
pany also decided to connect with the Kamaraska Telephone 
Company, by extending the line to Edmundston. A $6,000 brick 
building will be erected in Fredericton for the use of the 
pany’s head offices.

power plant may be erected and the river improved at the 
time.

same
A charter is now being granted to a private company, 

who will develop the water power under the supervision of the 
Government engineers. It is expected that 36,000-h.p. will be 
generated, all of which will be delivered in Chattanooga. This 
is the first power development in which the Government has 
taken an active part.

Stephen to
com-

com-MUNICIPAL WORKS, ETC.
Portage la Prairie, Man., will spend $20,000 on improve

ments and additions to the local gaol.
A by-law to grant $35,000 for an electric light plant will be 

voted on in Napanêe.
At Gananoque, a by-law to grant $35,000 to complete the 

waterworks and sewerage systems will be voted on by the 
people.

MARINE. NEWS.
The city of 1 oronto has been authorized to expend $45,- 

000 for a freight shed on the city wharf.
The Dominion Parliament has voted $30,000 for the further 

prosecution of hydrographic surveys in the St. Lawrence and 
on the Pacific coast.

The Quebec Steam Whaling Co. has purchased the 
Falke in Norway, for whaling purposes in the Gulf of St. Law
rence. The Falke was expected to reach Quebec June 15th.

Merchams and business men of Quebec have petitioned the 
Dominion Government to abolish the tax of 5 cents per register 
ton on shipping at that port.

The Nova Scotia Government will extend the breakwater 
at .Port Morien 260 feet, at a cost of $25,000. The work is to 
be of a permanent character.

The St. John, N.B., city council has decided not to build 
the straight wharf for the winter steamboat trade, 
ported recently.

Southampton, Ont., ratepayers have voted for a by-law to 
spend $4,000, chiefly for the extension of the waterworks sys
tem.

steamer

Property owners of Vancouver voted in favor of by-laws 
to raise $500,000 for the improvement of the city streets and the 
erection of a new fire station.

At Indian Head, N.W.T., the by-law to borrow $150,000 to 
secure electric lighting, waterworks and sewerage for the town 
passed almost unanimously.

$57,000 is to be spent on extending and improving the 
waterworks system of Sarnia, Ont. A five-million imperial 
gallon pump will be put in.

The city council of Fredericton has definitely decided in 
favor of a sewerage system, and it is expected that tenders for 
the work will soon be called.

as was re

portage la Prairie, Man., will issue $10,000 worth of de
bentures to pay for the raising of the Crescent Lake bridge, so 
as to allow of large launches passing under.

The Woodstock water and light commissioners have re fhe French steamer Pro Patria, running between St. Pierre, 
commended the expenditure of $50,000 on the city’s plant. It Miquelon, and Nova Scotia ports, which went ashore at For-

chee at the end of May, has been abandoned as a 
total loss, and will be sold by the underwriters.

is proposed to built a reservoir at a cost of $18,000, and to pur
chase a new pump for $13,500.

Dalhousie, Ont., has decided to engage an engineer to look 
into the question of water, sewefage, and electric light, and to 
furnish estimates on the cost of plants for these 
works.

The old steamer, John Instine, has been rebuilt and re
named the John Randall. She has been fitted with 
pound engines, and is intended to run between Rideau Canal 
points and Oswego, N.Y.

new corn-
necessary

The Reid Wrecking Co., of Sarnia, proposes to build a float
ing dry-dock at that place. It has already begun the work of 
constructing a new 380-foot wharf on its property recently ac- 

•quired there.
The Richelieu & Ontario Navigation Co.’s steamer Canada, 

sunk after collision with the Cape Breton and sub
sequently raised, has been rebuilt at the . Davis shipyards, 
Quebec. She is now at the company’s yards at Sorel, Que., be
ing refitted.

3* '* i*

TELEGRAPH AND TELEPHONE
It is proposed to form a local company, in Manitou, Man., to 

install a telephone system.
The Bell Telephone Company announces to its shareholders 

that they will have an opportunity of subscribing for an addi
tional $1,000,000 of stock at 125. This will bring capitalization 
up to $8,000,000.

The Cunard steamship Campania, on a recent trip, received 
messages direct from the Marconi station at Poldhu, Cornwall, 
at a distance of 2,200 miles, thus establishing a new wireless 
long-distance record. The previous record was about 
miles.

which was

the steamer Pierrepoint has been chartered by the Depart
ment of Marine as a lighthouse tender to temporarily replace 
the burned steamer Scout. The Scout has been raised and 
will be reconstructed. The .cost of this work is at present esti
mated at $50,000.2,000

The Dominion Government has passed an order in council 
providing for reciprocity with the United States in regard to 
steamboat inspection. The Secretary of Commerce and Labor 
will, in accordance with the

While visiting in England this summer, Sir William Mulock 
will visit some of the cities and towns in which municipal tele
phone systems are established, with a view to reporting thereon 
to the special telephone committee, 
with the authorities of the British Telegraph Department with 
a view to ascertaining how the trunk telephone system is being 
operated.

powers vested in him, make a 
similar order in respect of Canadian vessels requiring United 
States inspection.

He will also consult

The Niagara Navigation Co. has arranged to inaugurate 
a freight service on its line between Toronto and the 
River during the current season of navigation.
Toronto, has been appointed general freight 
steamers of the

Niagara 
W. E. Tibbetts,The Government of Newfoundland has recently introduced 

in the Legislature a bill imposing an annual tax of $4,000 on 
every telegraph cable landed on the coast of the island: 
of 1 per cent, on the traffic receipts of every telegraph

The
company will make close connection with the 

trains on both sides of the Niagara river.

agent.
a tax

company
doing business in the colony; a tax of $4 on every telephone 
operated, and $4,000 on every wireless telegraph company do
ing commercial business, those which only report ships being 
exempt. So far, the only company affected by the proposed law 
is the Anglo-American Telegraph Corporation, which operates 
cables, land lines and telephones, on which it will have to pay 
nearly $40,000 annually under this scheme of taxation.

The Great Lakes Steamship Company will put another 
steamer on the route between Montreal and Lake Superior 
the general grain and merchandise traffic. The vessel, which 
has been named the Royal, is under construction at an English 
shipyard. She will be 256 feet long, 48 feet beam, and 20 feet 
deep, and will carry 75,000 bushels of grain through to Mont

in

real.
At the annual meeting of the New Brunswick Telephone 

Co., held in Fredericton, it was decided to erect a number of
A test has been made in Hamilton, Ont., Bay, of a vessel 

propelled by water pumped through a brass tube running along
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the full length of the hull. On the trial a 45 ft. boat was used 
and a 37-h.p. gasoline engine was used to pump the water into 
the tube in which there is a number of valves, 
that the compression of the water in being forced 
tube makes the vessel

The Barnett-McQueen Co., Winnipeg, $20,000 ; L C Bar
nett, Superior, Mich. ; F. R. McQueen, R. C. Hanna, Minne
apolis, Minn. ; W. H. McWilliams 
Man. To 
engineers and
„ ^lpPers Cartage Co., Montreal, $1,500,000; A. C. Casgrain, 
C. M. Cotton, S. J. LeHuray, K. J. Beardwood, and L. L.

egault, Montreal. To operate machine shops, blacksmith 
s lops and factories for the manufacture of wagons, drays, auto
mobiles, etc.

It is claimed
H. Sutherland, Winnipeg, 

carry on the business of mechanical and electricalthrough the 
The inventor is J. Dudley. Those 

propose forming the Hydraulic Navigation Co.
A delegation composed of Hon. Richard Turner, Messrs. 

I- -VI. Price, J. T. Ross, Thomas Harling, J.
A. Kingsland, representing 
pany, waited 
This

move.
contractors.interested

G. Scott, and W. 
a proposed new steamship 

upon the Quebec Harbor Commissioners recently 
_ company, to be known as the Quebec Transportation Co., 

iope to establish a line of steamers with Great Britain; Que
bec to be its terminal point in Canada. The vessels are to be 
owned and managed in Quebec, and 
from that port. To assist in the 
delegation ask that the

com-

Ontario.—Eagle Lake Gold Mining Co., 
Arizona, has been granted 

The Chatham Steam

incorporated in
a charter to operate in Ontario.

1Z. -, _ Heating Co., Chatham, $40,000; G. W.
Kipp, E. Walen, Tonawanda, Pa.; J. T. O’Keefe, W N War- 
burton, and N. H. Stevens. Chatham. To operate works for the 
production of steam, hot air, or water for the purposes of power 
and heating, also to distribute electricity or natural gas for 
similar -

to form a fortnightly line 
establishment of the line, the 

, , . company be exempt from all harbor
dues, and be given the use of certain berths, 
the committee will be considered.

are

The requests of
purposes.

Pemagami Navigation Co., Toronto; $50,000; J. E. Russel, 
S Hall J. M. Sinclair, J. J. Main, A. H. Jeffrey, Toronto. To 
establish lines of steamers and build wharves, piers docks etc

Russel Elevator Co., Toronto, $20,000; J. Russel, Â. Russel, E." 
Marshall, C. Q. Parker, and A. T. Struthers, Toronto, 
manufacture elevator and hoisting machinery.

Toronto Construction Co. Toronto, $200,000 ; G. S. Decks, 
A. B. Cook, Toronto; W. Winters, Spokane, Wash. ; H. 
Boomer, and 1. R. Hinds, Butte, Montana, 
ness as contractors for railways, canals, bridges, docks, etc.

Doolittle & Wilcox, Hamilton, $100,000 ; C. M. Doolittle 
H. W. Wilcox, W. Doolittle, Hamilton ; i 
and M. W. Schwendiman, Tp. Barton, Ont.

I he steamer City of Collingwood was burned to the water's 
edge on June 19th, at the cost of the lives of four of the crew. 
I hose burned to death were : James Meade, Prescott, fireman ; 
Lyman Peters, Owen Sound, deck hand; A. McLellan, East 

awas, Mich deck hand, and one deck hand not identified, 
he City of Collingwood was the flagship of the Georgian Bay 

dn ision of the Northern Navigation Company, 
at $125,000. She 
in 1893. She 
wide, and 
sheds

To

and was valued 
built by John Simpson, in Owen Sound, 

was a wooden vessel, 213 feet long and 34 feet 
insured for $80,000. The Grand Trunk freight 

also destroyed, the loss being estimated

was
H.

To carry on busi- ■was
were at $20,-000.

F. W. Schwendiman, 
To carry on busi

ness as quarrymen, miners, etc., and to enter into contracts for 
the construction of roads, bridges,

The Port Rowan Natural Gas Co.,
C. S. Killmaster, J. L. Buck, W.
Hanson, and E. Meek.

The International Waterways Commission began its regular 
sessions in Toronto the second week in June, meeting two or 
three times in private conference. The Canadian Government 
has acceded to the United States’ claim that the scope of the 
commission covers only those waterways whose 
is the St. Lawrence,

etc.
Port Rowan, $40,000 ; 

O. Franklin, F. H. Pearsall, J. 
To drill for and sell natural gas for 

purposes of heat, light and power.
MacDonald Engineering Co., incorporated in Illinois, to con

struct elevators, warehouses, power plants, etc., has been in 
corporated in Ontario, to 
W. H. Adamson, Toronto, attorney.

New \ork Oil Co., incorporated in 
been granted

natural outlet
the understanding that at the next ses

sion of Congress there will be special legislation for the 
pose of widening the powers of the Commission to include the 
St. John river, on which there are difficulties requiring settle
ment. Among the problems that have come up for consideration 
by the Commissioners is the building of a dam at the outlet of 
Lake Erie, and the probable effects of such a work on the 
lower St. Lawrence levels. The Commission is 
to meet Montreal

on
pur-

more than $50,000 capital.use not

Arizona, U.S., has 
a charter to operate in Ontario, provided not 

more than $1,000,000 capital is used.
Crescent Oil and Gas Co., incorporated in Arizona 

granted power to use $1,000,000 capital for 
tario.

now adjourned, 
on July 7th. Sessions will later be held in 

Buffalo Toledo, Detroit, Sault Ste. Marie, and other points 
along the Great Lakes. Public sittings will be held, which 
be duly announced, where 
missioners by interested parties.

has been 
operations in On-will

may be laid before the Corn-cases
WDhATw 1Mam'facturmS Co., Toronto, $40.000; A. II. 
Welch, A. J. Welch, A. Welch, L. M. Welch, and E. G. Welch 
loronto. To deal m gold, silver, and precious stones and metals 
of all kinds, to operate mines containing metals or precious 
stones, and maintain establishments for grinding and polishing 
the same. 6

at at at

NEW INCORPORATIONS.

Dominion.—The Portland Mica Co., Ottawa, $6,000 ; F. W. 
Webster, Boston, Mass. ; J. F. Higginson, Buckingham • 
Allen, Ottawa; W. R. Taylor, and T. W. SyrnmeS, Aylmer.

Ajax Metal Co., Montreal, $50,000 ; G. M. Pyke, J. R. 
Meadowcroft, W. D. Hutchins, W. J. Henderson, and W. D.

arland, Montreal. To deal in metals and compositions of 
metals.

auttoba.—Russel Telephone Co., $5.000 ; A. G. P. Smellie, 
W. J. Do.g, J. J. Moon, T. A. Wright, and A. Tingley, Russel 
Operations to be earned on within the municipalities of Russel 
Sliver Creek, Boulton and Schell River. »

H.

Melita-Arthur Telephone Co., Melita, $10,000; D Day F 
C CoMter, J. V. Collard, A. Gould, J. F. Atkinson. M S

MditÏ' T "T h ln<1 w- J. S. Atkinson,Sof Artta ■"» -mid-

River Placer

> The Ottawa Cement Block Co., Ottawa, $10,000; L. S. 
Macoun, J. D. LeMoine, G. S. May, R. Wright 
Ottawa. To manufacture blocks of 
material for building purposes, and 
contractors for the construction of buildings.

The Model Building Stone Co., Montreal, $20,000 ; J. Boddy, 
A. Vahne, D. Loynachan, J. E. Wilder, Montreal, and J. M. 
Reid, Outremont. To deal in building and cement stone, arti
ficial and composite stone, bricks, tiles and sewer pipes.
p * La’w PTt0n & S°ns’ Montrea!- $95.ooo; J. Paton, H. L. S. 
Paton, W. J. Thompson. J. Sutherland, Montreal, and G A 
Robertson. Westmount, Que. To take over the business car-

on by Laird Paton & Sons, Montreal, also to deal in and 
repair yachts, boats,

and C. A. IVvin, 
cement, concrete, and other

British Columbia.—Salmonto carry on the business of Mining Co.,

tooKB0Un,dary Ir0" ,W°rkS’ $2S’°00; to manufacture machinery 
tools, and carry on business as founders aenmery,

The William Ralph Co., $50,000; to carry on business as 
tractor! " *"*» Jmm

$40,000.

con-
Laclede Mining Co., $150,000.
The Pollock Mines Co., $r.ooo,ooo; to purchase and 

on business m “Maple Leaf," «Pine Knot,” 
and Minnehaha,” mineral claims in Yale, B.C.

carry 
“Daisy,” “Martin,”ried

canoes, etc.
Kakabeka Power Co„ Fort William, $100,000 ■ 

C. R. Hosmer, F. W. Thompson, H. W. Norton,
F. H. Phippen. Winnipeg. To 
.and electric heating and lighting

3t H St
,,_The Kn,pp ComPany, at Essen, Germany, is turning 

field pieces made of paper. They have half ihe lightness
on Mit ’ W'" ?K,Ure a" CqUa' strain- They are mounted
on light carriages to be drawn by infantry.

H. S. Holt,
Montreal ; and out

the business ofcarry on 
.company.

ofa power
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CATALOGUES RECEIVED. 9 by 12, printed in two colors on enamelled 
cover. The contents treat of

paper, with lined 
unloaders, bridges, cranes, 

car-dumping machinery, locomotive cranes and derricks, and 
excavating buckets.

Cadiz Electric Co., Cadiz, O.-Price list of telephones, tools 
and appliances.

John Watson Manufacturing Co., Limited, Ayr, Out.—Forty- 
page catalogue, of trucks, wheelbarrows, casters, etc.

The following catalogues have been received since last issue, 
and may be obtained from the respective firms by mentioning 
the Canadian Engineer

Pratt & Whitney Co., in Broadway, New York.—A novel 
folding postcard, shows photographs of 
rolling machine and several of its products.

The Skinner Chuck Co., New Britain, Conn.—This
new independent lathe chuck, of which they will 

send a catalogue to any one interested.
The United Electric Co., Limited Toronto, 

they are now ready to quote 
multispeed motor.

ore

Canadian General Electric Co., Ltd., Toronto.—Con
struction Material, being Section 3 of the Sdpply Catalogue 
showing insulators, tapes, brackets, construction tools, etc! 
60 pages, 8 by 10. Also Bulletin 836, single phase Thompson 
type I. induction meter for house service.

\ale & Towne Manufacturing Co., 9-15 Murray Street, 
New fork.—Two small booklets published for the Inter
nationa^ Railway Convention. One deals with locks, 
builders’ hardware and door checks, and the other with chain 
blocks and electric hoists.

a new 12 by 48 thread

com
pany announce a

Niles-Bement-Pond Co., m Broadway, New York.— 
regress Reporter for May, showing thread milling ma

chine, chucking lathf, multiple drills, bending rolls, and 
other machines.

announce that 
on Johnson D. C. multipolar,

David Williams Co., 232-238 William St, New York.-The
Iron Age Directory for 1905 is now issued, and contains a classi
fied list of mm

1,400 dealers in iron goods of all descriptions. 
Stevens Co., of Galt, Limited.—Announcement 

manufactured by this company for which special features 
claimed.

Fire broke out in the electric light station l. 
B.C., which for a time threatened the whole town, 
electric light station, the Northern Lumber Co.’s

at Atlin, 
_ The 

mill, and
the steam laundry were totally destroyed. The loss is $60.- 
0O0, with no insurance.

of vise
are

Cameron & Sutherland, Melbourne and Ballarat.—A folder 
describing the Dodge split pulley, “made in Canada,” for which 
this firm is the' agent.

W. H. Blake Steam Pump Co., Hyde Park 
logue 25, illustrating jet and surface condensers 
Eight pages, 6 by 9.

Michigan College of Mines, Houghton, Mich.—As a sup
plement to the regular year book, the college has issued a book 
of views, giving a couple of dozen photographs taken in and 
about the college, which shows the scope of the work undertaken.

Canadian Westinghouse Co., Hamilton.-Booklet on Points 
or Consideration when Purchasing Series A. C. Lamps, being 

a paper read by G. Brewer Griffin, before the Ohio Electric 
Light Association. Fully illustrated.

Superior Portland Cement Co., Limited, Orangeville.-Port- 
Iand Cement; Its History, Manufacture 
a booklet of sixteen 
the industry in Canada.

Mass.—Cata- 
of all sizes.

Quit
When the
Whistle
Blows.

I* ;

and Possibilities, being 
pages, describing the present condition of

Jeffrey Manufacturing Co., Columbus, O.-Folder illustrat
ing contractors’ outfits made by this company, including excavat
ing, screening, elevating, and other apparatus. Also folder illus- 
tiating crushers and pulverizers.

How often do you do this now ? How 
spend repacking the stuffing box ? This i- unnecessary. 
Use a packing so constructed that it will produce praptica ly 
no friction, and consequently will not be ground to pieces. 
In other words,

many nights do you

Hyatt Roller Bearing Co., Harrison, 
containing report of comparative frictional tests of Hyatt 
Rol er Bearings, cast iron, bronze, and babbitt bearings. Also 
Bulletin 123, containing correspondence 
cords of the sales department.

N.J.—Bulletin 118,

Use P. P. p.compiled from the re-
À

Consolidated Engine-Stop Co., 100 Broadway, New York.— 
A small booklet, with the appearance of a law book, which con
tains a judgment given in Rhode Island in which the possession 
of a Monarch Engine-Stop exonerated the proprietor of re
sponsibility for injuries to a workman.

Westinghouse Electric and Manufacturing Co., Pittsburg- 
1 wo booklets containing papers read before the Ohio Electric 
Light Association, viz., Notes on Incandescent Street Lighting, 
by K. C. Randall, and Instrument Equipment of a Testing De 
partment by F Conrad. Also Bulletin 1,113 on belted'’ type 
rotating field alternators.

Wellman-Seuver-Morgan Co., Cleveland, C 
handling machinery, a magnificent catalogue of

ZRuns of one )rear on one packing are very common and 
we have records of many runs from three to eight years. 
We are constantly receiving letters like the foliowiiig.— 
They hit your case exactly and are interesting reading.
Fill out the coupon and we will send them to you.

Z
Z TiTe

Z Quaker 
Z CityzRubber Co. 

.Z Philadelphia.ZQuaker City Rubber Co.,
Gentlemen,—I packed my high speed 

engine with P. P. P. about a year ago, 
and have not had a wrench on the 
gland nuts as yet. This machine 
runs eighteen hours a day.

CHAS. SMALL,
Chief Engineer,Willard Hotel»

St. Paul, Minn.

Gentlemen: Please send 
me your booklet proving 

that P. P. P. will save work. 
Z Nanti . _________

♦* St. and No._
City_____________

/ Occupation________
Employed by._________

CANADIAN ENGINEER

z State.

O.—Ore and coal 
over too pages,

engineers J CHUMS.
No Engine Room Complete without these Tools. 

Set of 6 Mound Scraping Tools, $2.50. Set of 6 Mound Packing Tools, $2.25
Set of 5 Mound Cold Chisels, $2.00.

(Our Booklet on Request.)
710 - 712 Howard Street, ST. LOUIS, U. S. A.


