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La Loutre Dam Across St. Maurice River Completed
Site Up River 50 Miles From Nearest Railway Caused Transportation 
Difficulties—Construction Finished Before Contract Time With Twenty 
Six Billion Cubic Feet of Water Stored During Construction

By CHAS. LUSCOMBE, A. M. Can. Soc. C. E.
Resident Engineer for the Contractors

r I ''HE cyclopean masonry dam across the St. Maurice 
A River in the County of Champlain, P.Q., has been 

completed, including the gate-hoisting machinery 
and gate houses on top of the dam with the electric heat­
ing system, and is now in operation. Cofferdams have 
been removed and there has been about twenty-six billion 
cubic feet of water impounded during construction.

This dam is for the regulation of the flow of the river 
and for that purpose, creates a reservoir larger, it is said, 
than any other in the world, having a capacity of about

region with its short summer seasons and severe winters, 
at a distance of fifty miles up the river from the nearest 
railway (the Canadian Government Transcontinental), the 
first thirty miles up the river navigable but with shoals 
and rapids, and the remainder unnavigable by reason of 
the many rapids in a total difference of elevation of one 
hundred and thirty-five feet in the fifty miles, entailed 
obstacles in the way of transportation which called forth 
considerable ingenuity and skill in addition to the 
struction of a fleet of power boats and scows on the lower
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Concrete Forms and East Channel Temporary Sluiceways, Looking East

thirty miles, and twenty miles of standard gauge railway 
by the upper twenty miles.

At Weymontachingue Hudson Bay Post on «the river 
near the Transcontinental Railway the contractors made 
their base, constructed a terminal with tracks, wharves 
and boatways, some storage room and camps for the 
operation of the terminal, and temporary accommodation 
for employees passing to and from the dam. 
guy derrick was erected to handle material and construc­
tion plant from the cars directly to the boats, a thirty-five- 
ton dinkey handling the cars. The base was named 
Sanmaur.

At the foot of Chaudière Rapids, about thirty miles 
from the base, a transfer connection was made with 
similar conveniences to transfer from the river to the rail­
way then to be constructed from there to the dam site.

The construction of a standard gauge railway through 
the mountainous forest for the necessary rapid transit of 
heavy materials and plant involved some fairly heavy 
grading and a large number of trestles over deep ravines 
and 11 ibutaries to the St. Maurice. The maximum grades

one hundred and sixty billion cubic feet between average 
low-water level, and the elevation of the spillway of the 
dam. The lack of a uniform flow of water the year round 
has long been a source of inconvenience to the many great 
power developments and industries between Three Rivers 
and La Tuque, and of regret at the waste of so much 
water in the spring time which, if retained, would be so 
valuable in the low-water season. Not only the existing, 
but other possible and contemplated developments will be 
more valuable by means of the water control and regula­
tion made possible by the construction of the dam-with its 
gates, tunnels and spillway.

The site was decided upon by the Quebec Streams 
Commission after the usual and necessary information had 
been obtained with regard to the varying flow of the river 
and precipitation for a period of several years, and the 
decision was undoubtedly a good one, the site being up­
stream from any possible future power sites, and at the 
foot of a chain of lakes and widenings of the river where 
the greatest and best results could be obtained in storage. 
The construction work, however, in this “out of the way”

A ten-ton
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were three and a half per cent, (uncompensated) and 
seventeen degree curves. Sixty-pound rails were used. 
The railway equipment included two dinkies of twenty- 
seven tons and three twenty-five tons each, respectively. 
Thirty flat cars, a number of which were converted into 
temporary box cars, and two standard box cars. For 
summer fuel for locomotives (wood fuel was used in 
winter) a standard fuel oil tank car supplied stationary 
wooden storage tanks along the route, thirty-five six-yard 
side-dump cars and two sixty-ton steam shovels which 
were used for the stone quarry and sand pit supplying 
material for the dam after the completion of 
the railway.

For river operations, two stern-wheel t------------ —
tow boats of two and a half and three and a 
half feet draught respectively, one twin 
screw steam tug, one twin screw gasoline 
tug, five gasoline launches and an alligator 
tow boat were used with twenty-four scows 
averaging twelve feet beam and seventy-five feet in 
length. The alligator with its five thousand feet of 
cable was used to tow the scows through a long 
rapids in a winding course at a point about midway 
between the terminals, and for dragging the scows 
through shallow water over a long sand bar at the foot of 
the rapids when the water was very low in the dry season. 
A large number of skips were used for cement, each hold­
ing three tons loaded at Sanmaur and transferred by 
derricks from boats to cars without rehandling.

A telephone line was constructed from Sanmaur to the 
dam site. The line was on a specially cleared right-of- 
way thirty miles to the Chaudière Falls, then followed the 
railway right-of-way to the dam. The telephone line was

a part of the contract and will be used in connection with 
the operation of the water control.

In addition to railway and river transportation, a very 
large amount of material, supplies and plant had to be 
hauled by .teams on winter roads which had first to be 
made, and with difficulty kept open owing to the very 
heavy snowfall and windstorms prevalent.

The contract was let in the early autumn of 1915 and 
by the time river equipment was brought up, channels * 
marked out and handling facilities and wharves erected, 
the amount of supplies and equipment which could be
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Downstream Elevation

taken up the river thirty miles to the point of proposed 
railway construction before the “freeze up” was com­
paratively small.

At the same time, the construction of a power house 
was started two miles below the dam site at La Loutre 
Rapids to provide power for the operation of construction 
plant. The structure was of reinforced concrete for two 
350 k.v.a., 2,400-volt, 3-phase direct connected horizontal 
shaft units under 18-foot head, 
machinery for this power house was hauled in by teams, 
also all kinds of plant for the railway construction, and 
to the dam site for the following summer before the rail­
way could reach there.

While the railway construction and the power house

The material and
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Type of Spillway Section

stream coffer, two on each of two stages, 
secondary coffer near the upstream coffer formed a small 
reservoir for the leakage from the large coffer, and the 
water was conducted from the reservoir by an eight-inch 
pipe through the dam site proper to the pumps at the 
downstream cofferdam.

A small
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Dam, Looking East

not removed. At some points huge boulders only were 
found on the bed rock. At these, as at other points, care 
was taken to have the cribwork scribed to fit the river 
bottom when commencing the crib, careful soundings 
having been taken every two feet in the direction of the 
stringer courses, and under each course. I he logs were 

average of nine inches diameter, well notched and 
drift pinned and about seven and a half feet apart in each 
direction. The “keys” were next built near shore and 
floated to position where they were sunk by the weight of 
logs increasing their height above water while anchored a 
few inches upstream from the final position, then were cut 
loose and jammed tight to the splayed abutments by the 

The first sheeting was of two-inch lumber 
driven down into the gravel and spiked to the cribwork 
by divers. The second sheeting was of one-inch lumber, 
but before the key sections were sheeted the east channel 

in place to elevation thirteen hundred, and

on an

current.

concrete was

were proceeding in the winter and spring of 1915-16, the 
various plant foundation works, camps, stores, sawmill 
and concrete trestle erection and east channel cofferdams 
were carried on. 
logs were cut and hauled to the river above the dam site 
and boomed there.

By August, 1916, the power house and transmission 
lines were completed, giving power and light to the dam 
site, also the first railway train arrived there. The east 
chhnnel cofferdams were pumped out and excavation for 

• the dam started, and concreting quickly followed.
The west channel cofferdams were next started. The 

log cribwork was built for both upstream and down­
stream coffers, leaving a gateway about eighty feet 
long in the centre of each. The river rock bottom 

chiefly overlaid with gravel and sand which 
varied in depth from two to five fee*, but this was

five temporary sluiceways of dimensions twelve feet wide 
by twenty feet high each were left open and the cofferdams 
there removed, permitting some relief from too great a 
head of water pressure against the upper west coffer until 
the cribs were sufficiently filled with rock to resist it. The 
coffer cribs were thirty feet wide, filled, and then widened 
on the back with rock and gravel. The front was toe 
filled on “dryer felt” spread on the bottom with one edge 
fastened to the cribwork.

The length of the upstream coffer was six hundred 
feet, the alignment straight and the final head of water 
against it over forty feet. The leakage was so small that, 
when once pumped out, it was handled by one of the ten- 
inch centrifugal pumps working at about one-half the 
capacity of the pumps. The pumps were on the down-

About three and a half million feet of
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empty car up grade. There was a cement shed at the 
mixer plant and a storage shed in the yard, 150 feet x 50 
feet x 12 feet, with two tracks.

The crusher plant consisted of a 54-inch x 36-inch 
Buchanan jaw crusher discharging into a No. 7*4 Telsmith 
gyratory crusher. From the latter there was a 16 feet x 4 
feet Telsmith girder type screen from which, when used,

Excavation work was carried on during the winter 
under very severe weather conditions involving the re­
moval of several thousand yards of ice of great thickness.

Concreting started in the west channel on the 18th of 
April of this year, having stopped on the 1st of December, 
1915, at which time 7,400 cubic yards had been placed in 
the east channel.
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Downstream Side of Lower Coffer. Small Discharge 
from 10-inch Pump Handling Total Leakage 

of CoffersUpper West Cofferdam Under Construction, 
Looking East

the stone was carried by an 8o-foot link-belt bucket ele­
vator to the storage bins. The screen rejections passing 
first through two smaller gyratory crushers, No. 3 and 
No. 4 Austin. The storage bins were above the tracks 
leading to the mixer plant and discharged through bottom 
hopper gates. The screen was not used long, as rup-of- 
crusher, carefully mixed by drawing from various parts of 
the bins, was permitted.

From the quarry, six-yard side-dump cars conveyed 
the rock up an inclined trestle and were hauled by a hoist 
driven from a flywheel of the jaw crusher. The jaw 
crusher was driven by a 150-h.p. electric motor. The No. 
7)4, with back gear driving the screen, was driven by a 
75-h.p. motor ; the No. 4 crusher by a 35-h.p. and No. 3

The mixer plant was on the west shore of the west 
channel with its back toward the dam and on the down­
stream side. Three mixers of one yard (of concrete) 
capacity were used. Two of these discharged toward the 
concrete trestle which was double-tracked. The other dis­
charged toward the dam into a concrete hoist, and the 
concrete from the latter was distributed by chutes from the 
tower into the west part of the dam. Concrete from the 
other two mixers was distributed in bottom-dump buckets 
by two travelling derricks erected on flat cars travelling 
on two higher trestles, one trestle on each side of the con­
crete trestle, and by side-dump concrete cars into chutes 
from the concrete trestle.
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Gate Section (Looking West) ; Mixing Plant and Crusher 
in BackgroundLower West Coffer Under Construction, Looking East

by a 25-h.p. The elevator was driven by a 35-h.p. motor.
An air compressor of 1,100 cubic feet capacity at too 

lbs. pressure, and driven by a 200-h.p. electric motor fur­
nished power for drills, blacksmiths’ oil forges and other 
pneumatic machines, and the cableway engine.

A cableway of 550 feet span was used to great ad­
vantage in the construction of the upstream west coffer­
dam crib construction above water, and afterwards erected

At the top of the mixer plant, stone and sand bins were 
on a level with the railway yard tracks ; sand and cement 
were delivered into the plant directly from trains,. Crushed 
stone was brought from the crusher plant by two six-yard 
standard gauge side-dump cars on a double track, a dis­
tance of 650 feet down a three per cent, grade. The cars 
were attached to a cable passed around a loose sheave at 
the crusher plant. The loaded car descending pulled the
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over the dam to handle the gate section forms and steel­
work and assisted in its erection and that of the gate 
house above.

For the placing of “plums” in the dam and for 
tion, there were two stiff-leg derricks on flat

while the camps for engineers, foremen and other camps 
were spread over suitable sites adjoining.

A 4-inch x 4-inch centrifugal water service pump, direct 
connected to 50-h.p. motor, supplied works and camps. 
Standard fire hydrants, properly equipped with hose and 
nozzles, were placed at convenient points to command all 
the works and camps. Water service was laid into the 
camps, which for engineers and foremen contained bath 
rooms and lavatories with complete fittings for hot and 
cold water, etc.

excava- 
cars on

t

Carqp accommodation for five hundred and sixty men 
was provided at the dam site. There were not so many 
men there in the winter time, but the providing of fuel for 
the large number there and for other purposes, including 
yard locomotives and steam shovel, was a considerable 

A portable electrically driven saw

.Bp%
item.
outfit and a wood^splitting machine operated 

the mountain side, with teams and men 
felling and hauling birch trees. The cord- 
wood in lengths for all purposes was sent 
down by chutes direct from the machinery 
to the firewood dump or to railway cars.
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& The concrete forms were of cantilever 

type and were made in the carpenters’ shop 
adjoining the saw-mill and proved very 
satisfactory.

tit
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Vv The contractors were the St. Maurice 
Construction Company, with Julian C. 
Smith, vice-president and chief engineer of 
the Shawinigan Water and Power Com­
pany, as president. C. E. Fraser, president 
of Fraser, Brace & Company, supervising 
engineers, is managing director of the St. 
Maurice Construction Company. This 
pan y employed Fraser, Brace & Company, 
of Montreal and New York, as supervising 
engineers of construction. J. J. McCarthy 
was superintendent in charge of all 
work, assisted by J. B. Menzies, master 
mechanic ; George Bullock, chief elec­
trician, and J. R. Mackenzie, A. Post
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Section at Sluice Gates

trestles on the upstream side of the dam similar to those 
on the downstream side. The lengths of derrick booms 
were from 60 to 75 feet, 
excavation and other work, 
quarries ; one at a low elevation supplied 
cofferdam filling loaded by steam shovel, 
and hauled by 27-ton dinkies in six-yard 
side-dump cars onto the cofferdam, and 
later, “plums” were loaded by guy derricks 
in the same quarry.

A quarry at a higher elevation close to 
the crusher plant supplied rock for the 

crushers. A sixty-ton steam shovel was 
used there for loading.

Sand for concrete was hauled from a 
point six miles distant-on the railway. A 
steam shovel was used for loading.

A large plateau at the foot of the 
mountain, and at an elevation of about 
50 feet alxwe the river, formed a good site for a 
yard with railway tracks for the various purposes. 
Blacksmith and machine shops equipped for all kinds 
of locomotive repairs and other machine repairs, cement 
store, commissary and repair part and other stores, 
electrical work shop and riggers store, compressor 
he ise, offices, hospital, large kitchens and mess rooms,

and C. P. Howrigan.
The Quebec Streams Commission, a provincial con­

servation body, with Mr. O. Lefebvre chief engineer, de­
signed the dam and had it constructed. Mr. J.

Six guy derricks were used on 
There were two stone

i
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View Looking East ; Quebec Streams Camp on East Shore

B. D’Aeth 
Lefebvre.

1 he bridge of the Brocade Girdle, built in the sixteen 
hundreds, a mass of pegs and crude joints, is one of Japan’s 
most interesting monuments of antiquity. There is not a nail 
of metal in the entire length of seven hundred and fiftv feet, 
and it is as good to-day as when built.

resident engineer representing Mr.was
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CANADIAN SOCIETY OF CIVIL ENGINEERS 
REVISION OF BY-LAWS

CONCRETE SHIP CONSTRUCTION

The new booklet, “Concrete Ships,” just issued by the 
Portland Cement Association, Chicago, contains the fol­
lowing brief description of the concrete boat which was 
built at Montreal last summer :—

“There is now under construction at Montreal a 125- 
ft. single screw steamer having structural steel ribs and a 
keel and a hull of reinforced concrete. This vessel has a 
beam of 22 ft. and a depth of 13 ft. 
varies in thickness from 3 to 5 inches between the ribs, 
which are 27 inches apart. The boat is intended for ser­
vice on the lakes and was launched November 14th. The 
boat is being built by the Atlas Construction Co., Limited, 
Montreal.”

HANGES in the by-laws of the Canadian Society of 
V>1 Civil Engineers are now being submitted to the 

membership by the council of the society. The 
changes which are proposed to bring the by-laws quite up 
to date and also to tend toward improvement of the status 
of the society, are the result of the work of the Committee 
on Society Affairs, and they are summed up in the follow­
ing report of the committee recently made to the council :

involves a change

k 1

The concrete shell
“As the proposed change in name 

in the charter, the committee has referred the matter to 
the society’s legal adviser, who is preparing the necessary 
series of amendments. T he change of name is really a 
separate and distinct matter from the proposed revision of 
the by-laws.

“The proposed revision of the by-laws is recommended 
by the Committee of Society Affairs as a rearrangement 
and rewording which co-ordinates the amendments made 
from time to time, and the committee considers it a desir­
able improvement on the present by-laws. It also includes 
several modifications which carry out the ideas developed 
in the committee’s discussions for the promotion of the 
interests of the society.

“As the recommendations of the committee are 
unanimous, a statement of the changes proposed in the 
by-laws will also serve as a report of the committee 
the conclusions it has arrived at and the reasons therefor.

“The first subdivision was originally called ‘Name and
of the society is

The booklet above mentioned also describes a concrete 
barge which is being built near New York by the Louis L. 
Brown Co., of New York. The barge is 112 ft. long, 33 
ft. beam and 10 feet deep. When light it will have a draft 
of 3 ft. 4 ins. Its carrying capacity is 700 tons. The 
following information regarding the barge was supplied 
by the contracting company :—

“The frame consists of reinforced concrete members in 
which deformed rods are used as reinforcement. The shell 
is reinforced with wire mesh. The concrete is to be water­
proof in itself by proper proportioning, mixing and plac­
ing. The rail, bulkheads and deckhouse are also of con- 

the wood used being that for the fender, wales and
com­

as to

Crete,
gunwales. This barge will have all the usual fittings

to floating structures of its kind, and is intended for 
in the harbors and inland waters.”

Objects. ’ The by-law stating the name 
omitted as it is superfluous. The question of the change 
of name is discussed in another portion of the report of 
this committee and these by-laws are so drafted that they 
may be readily changed if the

mon
use

A large ocean-going cargo vessel built of reinforced 
is under construction at Redwood City, Cali- is arranged for.new nameconcrete

fornia. Regarding this boat, the “Concrete Ships” book- “By-law No. 1, ‘Objects,’ includes a clause to pro­
mote their professional interests’ and the clause, as a 
whole, has been reworded to bring it more closely in line 
with what we consider to be the objects of the society. In

let says :—
“Early in 1917 a group of San Francisco capitalists 

formed the San Francisco Shipbuilding Co., to undertake 
the construction of sea-going vessels of concrete. The 
company is now building an ocean-going cargo vessel of 
nearly 5,000 tons, that will be about 330 feet long and 46- 
foot beam. In constructing this vessel the reinforcement

minimum the

subdivision ‘Membership,’ qualifications have been added 
for ‘professional charge’ and ‘professional responsibility, 
which will define the position of university professors more 
accurately.

“Under‘Titles’, an associate member will be designated 
‘A.M.Can.Soc.C.E.’

“By-law No. 5 is re-drafted to permit of the organiza­
tion of a Montreal branch without further alteration.

“Under subdivision ‘Officers’, a change in the number 
of councillors corresponds to the change which is made 
in the geographical districts, which it is proposed to call 

The method of filling vacancies is

was welded together, thus reducing to a 
quantity of steel required, by avoiding laps that otherwise 
would have been necessary. Plans for this work were 
developed by Allan McDonald, of McDonald & Kahn, San 
Francisco. The original drawings indicated that the rein­
forcement used weighs less than the bolts needed in a 
wood ship of equal dimensions, and that the hull will 
weigh less than that of a wood ship. 2,500-horse-power 
turbine engines, equipped with reduction gears, will be 
used as motive power. Progress in the construction of 
this, the largest concrete vessel yet to be built, has recently 
been shown at motion picture theatres throughout the 

It is expected that work will be finished and the

‘electoral districts’, 
changed and vacancies will only be filled until the next 
annual election.

“Under subdivision ‘Management’, the secretary, who 
is now a salaried officer, will hold office at the will of the 
council and his duties are clearly defined, it being specified 
that his time shall be devoted solely to the interests of thecounry.

vessel launched early in 1918.” society.
The duties of the Publication and Papers Committee 

closely defined. Attention is called to the Papers 
Committee being composed of representatives from the 
branches ; t".e., of men in touch with the membership as 
much as possible, who will endeavor to obtain papers, and 
the Publication Committee being composed of another set 
of men who will be selected on account of their competence

are more

TO ROLL PLATES IN HAMILTON

The Steel Company of Canada, Limited, are arranging 
to roll steel plates at their Hamilton plant. This will be 
the second rolling mill in Hamilton to manufacture plates, 
as the Dominion Steel Foundry Co., Limited, of Hamil­
ton, began rolling plates in that city a couple months ago.

as judges.
“It is hoped that the acceptance of papers for advance 

publication or for printing in the Transactions will be re-
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garded as an endorsement of merit and a recognition of 
the author.

“In subdivision ‘Admission, Transfer and Expulsion of 
Members’, a clause is introduced to agree with the law in 
the province of Quebec, and slight changes are made in 
wording which are considered an improvement on the 
present by-laws.

In subdivision ‘Fees’, no change is proposed except 
in the clause ‘ Arrears’, which has been drafted to conform 
to that of the American Society of Civil Engineers with 
slight modifications.

“In subdivision ‘Meetings’, an important and, your 
committee believe, a most promising innovation is made. 
It is proposed that the annual meeting shall be considered 
as the general business meeting of the society, but general 
professional meetings of the society are to be arranged 
for in various districts, conducted by the members resident 
in those districts. Such meetings will provide a means of 
presenting papers before the society as a whole and, it is 
anticipated, of encouraging our membership to meet, visit 
works, improve their acquaintance and in general increase 
their interest in the society. Such meetings would also 
have the effect of bringing the society more before the 
public and should assist in increasing the knowledge 
which the public at large possesses of the work of this 
society. Your committee feels that, on account of the 
great extent of Canada, meetings could be advantageously 
held which would not be restricted in any way to the local 
membership, as they would be open to the membership at 
large but would be conducted by its local officers, assisted 
by the secretary of the society so as to ensure their 
success.

“In subdivision ‘Branches’ and ‘Provincial Divisions’, 
the by-laws referring to branches and provincial divisions 
must be considered together, as they include important 
changes in the constitution. Thip committee has en­
deavored to define an organization which will meet the 
following requirements :

“1.—The society should be equally desirable and valu­
able to engineers belonging to any branch of the pro­
fession.

“2.—Without discussing the question of whether the 
society would best promote the interests of its members 
by working for an open or a closed profession, a discus­
sion which tfae committee recommends should not enter 
into the consideration of the proposed by-laws, the society 
should afford a means through which its members may 
represent the engineering profession either locally by a 
branch or provincially by a provincial division. The com­
mittee considers that the important factor in the develop­
ment of the society is the branch, and the by-laws are 
drafted on the assumption that a Montreal branch will be 
formed and that headquarters meetings of the society will 
be abolished, although the premises will be available for 
the annual meeting of the society, any general professional 
meetings of the society which may be held in Montreal and 

. for the meetings of the Montreal branch.
“No rebate of fees is made to the Montreal branch, 
is any change made in the fees of the resident mem­

bership, so that the present financial arrangements are in 
no way disturbed.

“The sections which previously existed at headquarters 
abolished, and in their place the branches may 

organize sections within themselves wherever such sec­
tions can be advantageously established to afford en­
gineers belonging to any branch of the profession an 
opportunity to meet together and discuss papers or ex­
change views on subjects they are particularly interested

in. The sections may vary in size or enterprise, but to 
ensure all engineers feeling that their branch of the pro­
fession is regarded in the same light as any other, the 
sections in any branch should be placed on an equality 
with respect to their organization.

“Apart from the organization of the sections in the 
branches, these by-laws recognize no difference between 
engineers, whether mechanical, civil, electrical or belong­
ing to any other branch of the profession. They are all 
engineers. If elected to office, they are all representative 
of the engineering profession and not of any branch of it. 
It is considered that this argument will increase the op­
portunity for local development. A branch is in position 
to attract engineers of every kind and afford them an 
opportunity to meet together with other engineers en­
gaged in the same line of work.

“Apart from their professional meetings, all engineers 
are on the same footing in the branch and the branch is 
thus in a position to represent the engineering profession 
as a whole, and the branches and engineers resident in a 
province can, through the formation of a provincial 
division, represent the engineers in their province as a 
whole.

i '

The rebate for the branches has been made twenty 
per cent., as upon investigation this was found to be 
sufficient.

“In subdivision ‘Nomination and Election of Officers’, 
the present geographical districts have been revised and 
rearranged and called ‘electoral districts’, as they only 
exist for the nomination and election of officers. The by­
laws are so arranged that the councillors are only elected 
by the votes in their own electoral districts, although they 
are nominated by the nominating committee as a whole, 
which should tend to bring forward the best class of men 
for the office. Several other modifications in the by-laws, 
which were considered desirable, have been included.

“In subdivision ‘Amendments’, a new clause is pre­
sented which it is thought will be satisfactory. It pro­
vides an opportunity for any amendment to be accepted in 
the form desired by the proposers, yet prevents amend­
ments being modified in a haphazard way at the annual 
meeting. This clause is the result of a great deal of study 
on the part of the committee, and they believe it is worthy 
of a careful trial.

“In conclusion, the committee earnestly suggest that 
if these by-laws are approved of by the council, the cor­
porate members be requested not to object to them as a 
whole on account of any particular clause which may be 
objected to by any individual member, but that if as a 
whole they are considered desirable, the corporate mem­
bership be requested to adopt them and subsequently in­
troduce amendments to modify any particular clause which 
they consider should be modified or improved upon.”

A successful method of raising sunken vessels was wit­
nessed at Havana recently, when the sixty-ton two-masted 
barge “Regia” was brought to the surface. Four specially 
constructed tanks, divided into two sections, one section 
taming acid and the other water, were attached to the hulk 
by divers. When all was ready a valve in each of the tanks

one
The gases thus 

formed expelled the water converting the tanks into buoys, 
the lifting power of which was sufficient to bring the craft to 
the surface and maintain it there. Although only a few feet 
of one of the masts was visible above the water, the moment 
the valves were opened the barge began to rise, and within a 
minute it was floating erect.

nor
con-

was. opened by means of lines, allowing the water in 
section to mix with the acid in the other.are



E — modulus of elasticity.
J — moment of inertia of cross-section.

= linear scale in the two funicular polygons. 
= force scale in the first force polygon.

Algebraically Def * 0.065 ' O'

big. X

second funicular polygon drawn, the ordinates of this 
funicular polygon are proportional to the deflections of 
the beam.

In Fig. i is shown a simple beam carrying uniform 
and concentrated loads. The uniform load is broken up 
into equal strips and the weight is assumed to act at the 
middle of each strip. The concentrated loads act at their 
points of application. When the first funicular polygon 
has been obtained as shown in the figure, the area of this 
polygon is broken up into equal strips and the mid­
ordinate of each strip is used to represent the area in the 
second force polygon. The second funicular polygon is 
then drawn as shown. Only half of it is completed be­
cause of symmetry. The scales indicated are those used 
in the original drawings.

The following notation will be used to determine the 
deflection of the beam :

■Ht

*From the “Wisconsin Engineer.”

that the true deflection curve will be an inscribed curve 
tangent to the sides of the funicular polygon.

It may be mentioned here that one of the great ad­
vantages of the graphical method lies in the fact that the 
problem is no more difficult for complicated loading than 
for simple loading. In the numerical case, which is here 
considered, a comparatively simple loading was chosen so 
that the deflection could be checked algebraically, but the 
problem would have been no more difficult even if the load 
diagram had been as irregular as one could possibly 
make it.

When we deal with a cantilever beam we will again 
need the bending moment diagram. If the loading iis 
made up of uniform loads and concentrated loads, the 
bending moment diagram is most easily drawn by first 
calculating algebraically the values of the bending mo­
ment, say, for every foot of length. In Fig. 2 is shown a 
numerical case in which the maximum deflection is found • 
by determining graphically the moment with respect to the 
free end of the bending moment area. As shown in the 
figure, the bending moment area is again broken up into 
strips and a force and funicular polygon are drawn, 
is the scale, in foot-pounds, used in plotting the bending 
moment diagram, then the deflection, using the same 
notation as in the previous case, is :

1 2M YwT.'H.

If M

Def. =
El

Here Y2 must always be the intercept of the first and 
last strings in the funicular polygon, on a line drawn
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GRAPHICAL DETERMINATION OF BEAM 
DEFLECTIONS*

Hi = pole distance in the first force polygon in inches.
W = width of a strip in the moment diagram in inches. 
H. = pole distance in the second force polygon in inches. 
Ti = ordinates in the first funicular polygon in inches.
Y. = ordinates in the second funicular polygon in inches.

The moment at any place in the beam will then be :
M = Fi 1 Hi F.

By Jesse B. Kommers
Assistant Professor of Mechanics, University of Wisconsin.

T N this article numerical problems have been worked out 
X for the common cases of beam loading, showing the 

detailed application of graphic methods which are 
simple and practical. The general theory of these methods 
may be found in books on graphic statics, and the theory 
upon which some particular methods are based may be 
found in Morley’s “Strength of Materials.”

It can be proved that when the area of the load 
diagram of a beam is treated as the load on the beam and 
a funicular polygon is drawn, the ordinates of this polygon 
will be proportional to the bending moments ; and if this 
moment polygon is treated as a load on the beam and a

f°°° /S00lkperfrf' f000 j1'40>b 1 Beam

;___J- ——- - -—3‘---- cPXX.

The deflection at any place in the beam will be : 
WUHiFHiW

Def. = El
y, Y

It should be noted that if---- or — are used to repre-
3

sent the moment area in the second force polygon, then 
the result must be multiplied by 2 or 3 respectively. Con­
versely, if 2 Fi or 3 Fi be used then the result must be 
divided by 2 or 3 respectively.

2

It should also’ be noted

10001000
10 in. ?5tb. I BeamiSOOIh per ft

/
Scale:- 7,000tk s /o'-

AScale:- /•&'
a Scale:- l". 70.000 ft. HeScale:- /'■«'

56. j*js ai b: ci az er fd\éf fq qh 
dz ______ ' 'V 177 mn n : Fb be ca OP & -XV- /oo a. : BJX-IV- J /K

r f ’i qV hT f{ jb *' M,: c\f d z ed:
r/t C\ oLM %/V \I O DHr

Ÿ,
& \

N £
Xc FY,FH2-wli-H,Oraphicolly Def.- Elo’ o

S.U‘?Q00Q.ri-.b-24’-S 
30.000.000-I7ZI 

■ 0.504"
Algebraical Ig Def.- 0.50Z’ Fig

Graphically Def. H
El ÂlèZ-Z4'-.b-4-â-Z000_ /'

30.000.000-158.7 u'uou
-Hr

2F

(



December 27, 1017. THE CANADIAN ENGINEER 531

parallel to the forces through the point in the beam where 
the deflection is wanted.

place x distant from the wall, then only the bending 
moment area between the wall and the point % is used.

If the loading on the cantilever is very irregular so 
that the algebraic calculation of bending moment would 
be tedious or perhaps impossible, the graphical method 
may be employed. The free end of the beam may be 
taken at the left end, and the load diagram is broken into 
strips of equal width, as was done in Fig. ]. Each force 
is assumed to act at the middle of each strip, and a 
funicular and force polygon are drawn. The moment at 
any distance from the free end will be proportional to the 
intercept on a line through this point parallel to the forces, 
of the first and last strings for all the forces to the left of 
the point in question, or in other words, to the intercept 
of the funicular polygon. As in Fig. 1 

M = Y.LHiF
Fig. 3 shows a numerical case illustrating a beam 

overhanging its ends. A simple loading was chosen so

19501b. per ft

flection due to the overhanging end, while negative slope 
would increase the deflection. We know that in a simple 
beam treating positive bending moment area as a down­
ward load on the beam we would get upward or positive 
reactions and the slope at the" right support would be 
positive. So, if on this basis the reaction at the r’ght 
support is positive, we 
versely, if positive moment is treated as an upward force, 
then the reaction at the right support would be negative, 
and then negative reaction would mean positive slope.

For the part of the beam overhanging at the left end 
that here positive slope would increase the de­

flection and negative slope would decrease the deflection 
of the overhanging end.

It can be seen in Fig. 3 that the first funicular polygon 
would not give very accurate values of moment. It is 
better, therefore, to proceed as in the case of the cantilever 
beam, calculate the moments in the overhanging part 
algebraically, and thus determine the moment diagram. 
The moment of this area with respect to the free end is 
then found graphically, as shown in Fig. 4. This quantity

If the deflection is wanted at
some

know the slope is positive. Con-

we can see
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must have added to it or subtracted from it the product of 
the slope at the right support times the distance from the 
right support to the free end of the beam. Since the slope 
at the high support is positive the effect is to decrease the 
deflection.

Fig. 3

that the results could be checked algebraically, 
consider only the bending moment diagram between 
ports and treat this as a load on a beam 
polygon may be drawn which will have ordinates which 
are proportional to the deflections, 
method plain.

For deflections of the overhanging ends, the moment 
of the bending moment area will be involved as in the case 
of a cantilever, but here must be taken into consideration 
the fact that the slope at the two supports is not zero. As 
shown in Fig-. 3, the slope at the supports i,s proportional 
to the reaction at each support as determined by the 
second force polygon in this figure.

Slope at right support = —

Here the notation is the same as before and M'N' is 
the reaction at the right support in inches, scaled from the 
second force polygon. In the figure the 2 appearing in 
the denominator of the equation is due to the fact that in 
drawing the second force polygon the V, lengths' in the 
first funicular polygon were doubled.

It can be seen that if the slope at the right support is 
positive the effect on the beam will be to reduce the de-

If we
sup- 

a funicular Thus the product is subtracted, as shown in
Fig. 4.

If the deflection is wanted at any point x distant from 
the right support, the product of the slope times the dis­
tance x is added or subtracted from the moment of the 
bending moment diagram from the right support to the 
point x, with respect to the section at x.

Fig- 5 shows the case of a beam fixed at one end and 
supported at the other. To determine deflections graphi­
cally probably the best way to proceed is to determine R, 
the reaction at the supported end, and then calculate 
algebraically the moments, say, for every foot of length. 
I’lie moment diagram can then be plotted and from this a 

deflection curve may be obtained, as was done in the case 
of the overhanging beam"T5efween supports.

Since in the case before us the supported end of the 
beam does not deflect, the deflection caused by R must be 
exactly equal to the deflection caused by the "loads on the 
beam. Or since the deflection of a simple cantilever 
beam at the free end is proportional to the moment of the 
bending moment area with respect to the free end, it 
follows that the moment of the bending moment .area due

Fig. 3 makes the

U'N'T/wH.F
El



correct moment diagram may be calculated and plotted. 
This is done in the lower part of Fig. 5 and the deflection 
curve is then obtained in the usual way. 
moment diagram may also be obtained by plotting the 
moment diagram due to Rx and the moment diagram due 
to the loads on the beam, on the same side of a common 
base line, and then taking the difference between the 
ordinates.

In a built-in beam (Morley’s “Strength of Materials’’), 
the effect of the fixed ends is to produce moments M» and 
Mb as is shown in Fig. 6. These moments are in general 
negative and tend to make the beam convex upward 
throughout its length. It can also be shown that the value 
of these moments is as follows :

4 A

The correct

2)If
Lx \ Lx

l±(
°r Lx \ Lx

Where A = moment area due only to loads on beam.
x = distance from left support to centroid of 

the area.
Lx = length of beam between walls.

6 Ax 3 xM. = or 2
Lx

2)6 Ax 3 «Mb = -
L,2Lx

to the loads, which we will call AT, is equal to the moment 
of the bending moment area due to R, which we will call 
Mi. It can be seen from the figure that

2 Lx RL’xRL2
M, =

For the general case M- can be found most easily by 
graphic methods. The moment diagram is plotted, using 
only the loads on the beam, and from this M2 is found

RL
graphically in the usual way. Then, since--------

3
the numerical value of R is known. Having found R, the

x
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In a numerical case the moment for every foot due to 
the loads may be easily calculated, and then the moment 
diagram drawn. The moment of the area, A x, may then 
be found graphically or, taking the load diagram, a 
funicular polygon may be drawn, the ordinates of which 
will be proportional to the moments at different points in 
the beam. This funicular polygon treated as the moment 
area A may be used to determine A x graphically. This 
second method is used in Fig. 6. The area A is easily 
found from the average ordinate by taking the mid­
ordinate of each strip in the moment diagram and dividing 
the sum of the ordinates by the number of strips.

When Ma and Mb have been determined as shown in 
Fig. 6, the true moment diagram for the beam is easily
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Fig. 6

calculated and plotted. Or, as was done in the figure, the 
moment area due to the loads only is plotted from a base 
line and then Ma and Mb are plotted to the same scale from 
the same base line. Since the first moment area is plus 
and the second minus, the difference in the ordinates gives 
the correct moment diagram, shown shaded in the figure. 
A funicular and force polygon drawn for this area will 
give the deflection curve in the usual way. If the work 
in Fig. 6 had been absolutely correct the points A" and 
K" in the last force polygon would have coincided ; and 
then, of course, the corresponding strings would have 
been colinear. In this problem more nearly correct 
answers would have been obtained if the linear scale had 
been twice as large as the one used.
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20-foot span, a list should be given with the span and type 
and estimate of cost of each. The surfacing, after the 
type has been decided upon, should be given in square 
yards of a certain depth at so much per square yard. The 
estimate would then take the following form :

Reconnaissance Estimate

INSTRUCTIONS FOR MAKING SURVEYS OF 
STATE HIGHWAYS

rpHE State Highway Department of Missouri has 
J. recently issued a bulletin of instructions for making 

surveys for the construction of state roads. The 
regulations follow :

Date.............................
___cu. yd............ per cent, rock at
per cu. yd.
........No.

Road 191....
Reconnaissance

The reconnaissance is made for the purpose of deter­
mining the feasibility of establishing and' improving a 
road as a “state road,” and to show where relocations 
may be made to advantage. After these questions have 
been determined from the results of the reconnaissance, 
the final survey must always be made to allow accurate 
mapping of the road and a precise determination of the 
quantities to be paid for in its improvement.

Where the location of the road is known at the start, 
i.e., when a map is available showing the road, or a 
description of its location is a matter of record, a very 
good reconnaissance can be made by using an automobile 
with a good speedometer to measure distances and a hand 
level to measure slopes. Speedometer readings should be 
taken at all culverts, bridges, intersecting roads, railroad 
crossings, deposits and outcrops of rock, gravel or other 
road-building material, and all other features having a 
bearing on the proper location and improvement of the 
road. At all grades over above 5 per cent, the hand level 
should be brought into play, and a rough profile of the 
hill taken. Records should be kept of where material 
from cuts should be deposited in fills, giving the approxi­
mate haul and the character of the material to be ex­
cavated, whether clay, gravel, loose rock, solid rock, etc. 
The hand level should also be used in places where the 
cross-section of the roadway is unusually irregular in 
shape or where the road is located on a transverse slope. 
Rough cross-sections will be necessary in case of an ir­
regular surface and on side hill work the transverse slopes 
should be measured.

Excavation
$

Culverts Total, $ 
Total, $

............sq. yd. ...depth ...per sq. yd. $
Total
Supervision, etc., io per cent.... $ 
Grand total

Structures over 20' span 
Surfacing of ........

No.

$

■

Final Survey
If the reconnaissance shows that the road can be con­

structed to the satisfaction of the State Highway Depart­
ment, a final survey will be necessary.

In making this survey, it must be borne in mind that 
it is being made with the purpose of securing the data 
necessary for making a map, profile and cross-sections of 
the work to be done.

Survey should consist of the running of the centre line, 
marking the location of the necessary objects along the 
road, running levels and taking cross-sections, and secur­
ing such information on bridges and culverts and the 
general drainage situation as may be required.

Survey Line
The final survey line is to be the actual construction 

centre. If preliminary lines are necessary the centre line 
is to be located after plans are drawn. The angle points 
should, if possible, be located on the nearest one-tenth 
foot marks and the deflection angle for each course should 
be measured to the nearest minute and the magnetic bear­
ing of each course must be taken and indicated on the 
plans. Every angle point should be referenced in with 
three ties to permanent objects unless the courses are very 
short. All curves should be run in the field at the time of 
making location. On resurfacing work it is not necessary 
to run curves, but angle points should be referenced about 
every 1,000 ft.

At all waterways as complete information as possible 
should be recorded concerning the sizes of existing open­
ings through bridges and culverts, high-water marks, 
drainage area above the road, general direction and loca­
tion of the waterway across the road, and for some dis­
tance each side.

If the road is to be practically relocated throughout 
its entire length, the easiest method to follow will be to 
make a stadia survey to obtain the required elevations, 
distances and angles. The line should be tied in to ex­
isting monuments and land lines wherever possible.

If a transit with stadia wires is not available, a traverse 
line should be run and a hand level used as indicated in the 
case of the reconnaissance where the line is previously 
known. In all cases, the same information as noted above 
should be recorded.

After making the field survey, a sketch map should be 
drawn up or traced from an existing map. This will show 
the road from one end to the other, intersecting roads, 
streams, railroads, etc. If the territory traversed was 
sufficiently irregular that levels were taken throughout a 
rough profile may also be drawn.

Next the reconnaissance estimate of the cost of im­
proving the road should be made. This will include cost 
of grading, constructing culverts, bridges and wearing 
surface, and supervision of the work. The cuts and fills 
should be balanced, and the grading expressed in so many 
cubic yards of excavation containing a certain percentage 
of rock. The number of culverts should be given with 
their total estimated cost. For all structures of more than

Side Locations
In general, a tape survey will give the necessary 

accuracy in making locations. All -significant objects 
within a hundred feet or so of the finished road should be 
indicated, but where they are at a greater distance the 
dimensions, etc., may be estimated. Whenever the posi­
tion of an object becomes important (as for instance when 
a stream nears the road embankment or when a house is 
situated close to a road whose grade it is planned to 
change to a marked degree) locations should be made to 
the nearest foot.

Offsets from the survey line to the bordering fences 
or walls should be made every ioo ft. or oftener if the 
irregularities so require ; dividing property fences should 
be located by offsets from the centre line, but the direc­
tion may be satisfactorily indicated by determining their 
range intersection with the base line ; and when it becomes 
necessary to locate buildings or other objects accurately 
it will be sufficient to determine their range on the base 
line and their rectangular dimensions. Location of ma­
terials, quarries, gravel beds, etc., should be taken and 
it should also be noted where water may be obtained for 
sprinkling the roads.

Alternative Lines
In case the engineer is undecided which of two possible 

relocation lines should be followed, he should run a line 
from each location. These lines to be designated “Line
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Culverts
Small culverts crossing the centre line of the road 

should be of sufficient length to prevent any decrease in 
the crown of the road where it passes over the culvert.

Every bridge and culvert within the course of the 
design should be described in the specified form whether 
it is or is not intended for reconstruction.

At every culvert which it is proposed to construct or 
reconstruct, a cross-section should be taken along the pro­
posed axis, and the section taken far enough out to show 
elevation of inlet and the lowest possible outlet available, 
even if this involves the construction of a short ditch.

Profiles must also be taken on the centre line of the 
road, the elevation of the finished roadway noted, and, if 
the culvert is to be located on a skew, the angle of the 
skew must be given. Do not try to build culverts at right 
angles to the road if same should be built on a skew to 
fit the stream.

Considerable attention should be paid to the angle at 
which any drainage structure crosses the road, and if they 
should be built on a skew, these angles must be noted and 
the length and type of wings should be noted in every 
instance.
possible to economically change the course of stream.

A” and “Line B.” Profiles and cross-sections should be 
taken along each line and plans of both submitted to the 
State office with reasons for selection of the route adopted 
and an estimate of the cost of each also to be furnished. 

Alternative lines should be made on separate sheets.
!

Levels
Profile levels should be taken at least three hundred 

feet beyond the beginning and end of the proposed road.
A well-adjusted transit-bubble will be sufficiently 

accurate for general highway work where a closing 
of one-tenth foot per mile will be allowed.

Levels should be run forward and backward along the 
course of the road in order to close the circuit. Bench 
marks on some prominent object should be taken at inter­
vals of each one-fourth mile and recorded in the notes.

error

The profile levels of the centre line and bench marks 
should be run in one operation and check levels run in the 
same operation with the cross-sections, but do not attempt 
to do both at one operation.

It is not necessary to run check levels on resurfacing
work.

Cross-sections
Cross-sections should be taken at all one hundred foot 

stations in regular country and at shorter intervals where 
the ground undergoes a marked change between stations. 
Where rock is encountered, sections and soundings to de­
termine the elevation of the rock should be taken at such 
frequent intervals as the surface requires.

At the station points, readings should be taken on the 
centre line of the travelled way, the right and left edges 
of the travelled way or of the roadway, at the top and 
base of each slope and one reading farther out (not less 
than thirty feet from the centre line of location) at either 
side to show the slope of the natural surface.

Readings on the ground should be taken at the nearest 
one-tenth foot.

In general, it will not be necessary to show more of the 
topography than these cross-sections will reveal. In cases 
where the location of the road is open for some question, 
a short topographic survey might be made in order to 
show on the plans the circumstances which caused the 
choice of the location to be made.

Take only a few cross-sections to show condition of 
road on resurfacing work.

Culverts should not be designed askew if

Plans
The plans will consist of a title page, typical cross- 

section of improvement, plan and profile, cross-sections, 
and such structural plans and state structural standards 
as may be necessary to properly show the proposed con­
struction.

All plans or drawings will be on flat sheet, 22 x 36 ins. 
outside dimensions ; boundary lines are to be so placed as 
to provide a binding margin 2 ins. wide at the left-hand 
end, and a margin ^ in. wide on the remaining three 
edges of all plans. On cross-section sheets, the boundary 
lines may be omitted but sufficient space should be 
allowed for the 2-in. binding edge at the left-hand end of 
the sheets. State Highway Department standard sheets 
showing structural standards may be made a part of the 
plans and be attached thereto, provided the size of these 
standard sheets does not exceed the size required for 
plans.

The plans are to be based upon the surveys described 
above, and all notation necessary to make the required 
details clear is to appear approximately throughout the 
plans. Any information which the local officials may 
deem necessary for their own uses may be incorporated in 
the plans in addition to that herein prescribed, provided 
it does not interfere with their legibility.

Drainage
Complete provisions must be made for the drainage of 

every road and the plans must show what arrangements 
have been made and complete data must be furnished for 
all drainage structures larger than regular standard 
culverts. Estimates of the drainage area for all structures 
must be given in all cases.

For culverts the length, width and average slope per 
one hundred feet of drainage area should be noted and the 
direction of flow indicated on plan by an arrow.

Ditches
Whenever the road is at a grade of less than 0.5 per 

cent., the grading of the drainage ditches must be planned 
by a separate grade. The design of the ditch must be 
shown on the cross-sections, and all grades of less than 
0.5 per cent, should be avoided if possible.

Underdrains
The engineer should take special care to note or to 

determine by local inquiry any parts of the road which 
break up in wet seasons and specify underdrains.

The sheets composing the set of plans shall be bound 
in the following order : Title page, typical cross-section 
of improvement, road plans, state standards, special 
structural plans, and cross-sections.

The plan and profile shall be placed on the same sheet ; 
the plan shall be shown across the top of the sheet and 
the corresponding profile directly below. When the con­
ditions permit without interference or overlapping, two 
sections of the plan and profile may be shown on the same 

' sheet.

The plan shall be drafted to a scale of 1 in. equal to 
100 ft. or 1 in. equal to 50 ft. in the option of the engineer, 
and the profile shall be drafted to the same scale hori­
zontally as the plan, and to a scale of 1 in. equal to 10 ft. 
vertically.
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CONTENTS

4

expository or explanatory composition, which is the class 
of article mainly dealt with by the engineering body of 
writers. The laws of good general compositional or­
ganization are given and explained, together with the 
principles of construction of the paragraph and the 
sentence. The chapter devoted to the description of the 
functions of the sentence has an added value in the definite 
and clear instructions as to punctuation and the numerous 
examples given as to when and how to use the many and 
varied characters of punctuation, some of which are ex­
tremely hazy in the mind of the average engineer.

Part II. is devoted to the principles governing the ex­
position of processes, methods and ideas, and technical 
descriptions of all kinds. Numerous and varied examples 
of each type of composition are given and valuable 
criticism made.

In the final two chapters of the work especial attention 
is devoted to the method of making technical and practical 
reports on engineering undertakings, in an interesting, 
concise and instructive manner. Also the principles of 
good business letter correspondence are here dealt with, 
how a real business-getting letter should be written and 
what it should contain to serve the highest purpose of the 
writer or a firm employing the writer of a business letter.

The book should be especially valuable as a study in 
connection with an university engineering course. Prob­
ably in the near past it has been the practice to give too 
little attention to the art of good composition in curri­
culum of even the most advanced colleges of engineering, 
and a proper realization of the necessity of every promi­
nent engineer to be able to express himself either written 
or orally at all times in an acceptable and pleasing manner, 
would go a long way to accomplishing the desired result. 
In any such case, Mr. Watt’s work could well be used 
for instruction and guidance.

Power Wiring. By A. T. Dover. Published by Whit­
taker & Co., London and New York City, 
edition. 208 pages, 254 illustrations, 4% x 
ins., cloth. Price, $1.50 net. (Reviewed by H. W. 
Price, University of Toronto.)

Few books of pocket size contain so many line- 
diagrams of apparatus and plant connections,—about 250 
in 200 pages. The intention is to furnish engineers with 
actual connections of representative control apparatus in 
all ordinary industrial and power work, excepting electric 
traction. The apparatus referred to is mostly of English' 
manufacture.

The general plan of the book is best explained by 
reference to one typical item, e.g., “Automatic Control 
Systems for Continuous-current Motors.” A concise ex­
planation is offered of the essenials of time-limit, counter- 
emf.-limit, and current-limit methods of control, 
follow eleven excellent diagrams of typical apparatus and 
connections, each explained in so far as necessary to 
understand operation. In cases where diagrams of actual 
connections 
added.
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BOOK REVIEWS

The Composition of Technical Papers — Part I. General 
Principles of Expository Writing. By Homer 
Andrew Watt, Assistant Professor of English, New 
York University. Published by the McGraw-Hill 
Book Co., Inc., New York, and the Hill Publishing 
Co., Limited, London. First edition, 1917. 431
pages, illustrated, 5 x 7^ ins., cloth. Price, 
$1.50. (Reviewed by A. J. Meyers, chief drafts­
man, Board of Engineers, Quebec Bridge, 
Montreal. )

A câreful examination of the contents of Homer 
Andrew Watt’s book on the composition of technical 
papers will convince the responsible engineer, the leader 
in his profession, no matter what the branch, that this is 
a work which it will pay to have at hand and to diligently 
study on convenient occasion. The great majority of en­
gineers, especially those in responsible charge of engineer­
ing undertakings, firms or corporations, in all probability 
master to a passable extent, after an average amount of 
experience and practice, the art of ordinary every-day 
business letter writing or correspondence, but when they 
are confronted with the task of giving a clear, connected, 
concrete and comprehensive description of an engineering 
undertaking in which they have been closely interested, 
they are frequently at a loss to present and describe their 
subject in a proper compositional manner.

Mr. Watt has clearly realized this difficulty of even the 
best engineers, and when treating his subject, describes in 
logical sequence and clearness of detail the real problems 
to be met in the composition of papers descriptive of 
every-day engineering undertakings, and gives in a clear 
and precise manner the solution of the main problems in 
analytical English composition, together with numerous 
examples of good and bad arrangement of the sentence 
and paragraph, and the skeleton construction of articles.

1’he work is divided into two parts and its character 
is clearly indicated by the title. Part I. is devoted to the 
study and explanation of the laws governing good writing 
and the fundamental ideas and principles at the bottom of

1917
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are complicated, schematic diagrams are
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' Chapter 4, on “Transition Curves,” is new and is valu­
able to the field as well as the office engineer, and is a 
subject heretofore confined to a separate volume, 
examples given are practical ones and are so explained 
that they are easily understood.

Chapter 5, “Turnouts, Frogs and Switches,” is of ex­
ceptional value to the maintenance engineer, and it is 
rather unusual for a book of this kind to go into the sub­
ject so fully and practically.

Chapter 6, on “Construction,” contains more than the 
usual information for the college student and considerable 
of the text should have been placed in a separate chapter 
and headed “Economies of Railway Location.” Article 
21, on “Overhaul and the Mass Curve,” is too little 
understood by most construction engineers and is here 
well explained. The subject, to the writer’s knowledge, 
has never before been introduced in a field book.

Among the tables are numerous new and useful ones 
that are not usually found in previous field books.

This work embodies more information of practical use­
fulness than any field book the writer has seen.

Graphics. By H. W. Spangler. Published by John 
Wiley & Sons, Inc., New York City, and Chapman 
& Hall, Limited, London ; Canadian selling agents, 
Renouf Publishing Co., Montreal. 95 pages, 6x9 
ins., cloth. Price, $1.25 net. (Reviewed by W. 
J. Smither, B.A.Sc., Toronto University.)

The aim of this book is to provide students in mechani­
cal and structural engineering with a treatise on the 
fundamental principles in graphic statics. The subject is 
presented in short and compact form and the reader is led 
through consecutive steps to the solution of the problem 
in hand. Approximately half of the book is devoted to the 
treatment of trusses and half to the graphics of machines. 
In the treatment of machines a number of cases are dis­
cussed where the forces are not in the same plane. In 
almost every case the treatment has been restricted to the 
properties and general uses of the force and equilibrium 
polygon. The book is printed in a good clear type with 
a great many diagrams which, by illustrating the text, are 
of great assistance to the reader.

The Essentials of Descriptive Geometry. By F. G. Higbee, 
M.E., Professor of Geometry and Drawing, Uni­
versity of Iowa. Published by John Wiley & Sons, 
Inc., New York, and Chapman & Hall, Limited, 
London ; Canadian selling agents, Renouf Publish­
ing Co., Montreal. 218 pages, 6x9 ins., cloth. 
Price, $1.80 net. (Reviewed by W. J. Smither, 
B.A.Sc., University of Toronto.)

In this book the author discusses the essential features 
of descriptive geometry, which possess industrial utility 
and which are most important to a draftsman.

The first five chapters deal with the principles of ortho­
graphic projection of points, lines and planes, presenting 
the subject in a clear, concise manner. Chapter 6 deals 
with the revolution of points and lines, which is a very 
important operation in descriptive geometry. Chapters 7 
to 10 are composed of the discussion and solution of 
problems on the line, plane and angles. In these problems 
the typical theoretical problem is not only explained but 
the practical application of this theory is also clearly 
shown. Chapters 11 to 17 discuss the generation, classifi­
cation and development of surfaces, and Chapter 18 is a 
very interesting treatment of the making of paper models 
from the results obtained in the problems on plain in­
tersection.

The ground covered is: Continuous-current motors 
and control apparatus, including manual and automatic 
control of motors for presses, machine tools, elevators, 
cranes, etc. ; generators and balancer sets ; switchboard 
panels for d.c. work, including battery control for relief 
of generators from fluctuating loads, and other schemes ; 
starting and speed control of a.c. motors, with informa­
tion on pole-changing windings ; power transformers and 
connections of one, two, three and six-phase circuits, and 
three-phase transformers ; instruments, transformers, and 
relays for power, power-factor, overload, reverse power, 
synchronizing, etc. ; line and cable protective systems ; 
alternating-current switch-gear and panels ; voltage 
regulators.

A specialist in any line will find the book too general 
for his benefit. Those who desire typical information in 
many lines will find it valuable.

Continuous-Current Motors and Control Apparatus. By
W. Perren Maycock, M.I.E.E. Published by 
Whittaker & Co., London and New York City. 
1917 edition. 330 pages, 5 x 7^ ins., 150 illustra­
tions, cloth. Price, $1.75 net. (Reviewed by H. 
W. Price, University of Toronto.)

This book of some 300 pages and 150 diagrams and 
illustrations contains a large quantity of information on 
control devices. It is evidently expected that the readers 
may not have knowledge of the properties of motors, 
since considerable space is given to elementary principles, 
and calculations on torque, speed, temperature rise, etc., 
of shunt, series, and compound motors.

The discussion of control apparatus is interesting. One 
chapter deals only with devices for starting to rated speed. 
Others deal with a great variety of appliances for manual, 
semi-automatic, and automatic starting of motors, control 
of speed, inching of heavy work to new positions, etc. 
The diagrams are clearly constructed, and explanations 
are good. Descriptions cover both the completed ap­
paratus, and the details of magnet switches, circuit con­
trollers, breakers, and other parts. The equipment de­
scribed is largely of English manufacture. Some atten­
tion is given to the choice of resistance steps of starters 
for specified service.

Throughout the book are numerical examples worked 
in detail to make plain the author’s methods of attacking 
problems. Numerous problems, with answers, are offered 
in each chapter upon which the reader may test his skill.

Anyone desiring to acquire working knowledge of 
direct-current motors and their control will find this book 
very useful.

A Field Manual for Railroad Engineers. By J. C. Nagle. 
Published by John Wiley & Sons, Inc., New York 
City, and Chapman & Hall, Limited, London ; 
Canadian selling agents, Renouf Publishing Co., 
Montreal. Third edition, 1917. 
tables, 99 figures, 4 x 6%) ins., flexible binding. 
Price, $3. (Reviewed by J. R. W. Ambrose, 
Toronto Terminals Railway Co.)

It is difficult to condense general engineering data into 
a handy volume that can be carried in the field. Most 
engineers find it necessary to have more than one, but the 
additions made to the above manual have so covered the 
subject that no other reference should be needed.

Chapters 1, 2 and 3, covering the usual preliminary 
work, have been expanded and new problems have been 
added, making the vzork valuable as a text book.

The

499 pages, 30
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The subject throughout the book has been treated in 
the third quadrant, and at the end of each chapter a num­
ber of practical engineering problems are given on the 
theory discussed in this chapter. For these reasons the 
book should be very valuable to the student in engineer­
ing and the draftsman, as it points out the way to the 
application of the subject to the requirements of engineer­
ing practice.

be more carefully revised and that some typographical 
errors, such as “hydrols” for hydrosols, “collodium” for 
collodion, “disenfection” for disinfection, “anistropic” 
for anisotropic, be corrected, and such passages as this, 
on page 16, “If the particles are not all visible and the 
large majority are submicrons, the result obtained repre­
sents the lower limits. On the other hand, if the majority 
of the particles are not visible, the result will be very wide 
of the mark,’’ and this on page 164, “The want of the 
characteristic iron taste, or ink taste, is entirely lacking.’’

The book is, however, a very useful brief of the whole 
subject and will not fail to be suggestive of useful applica­
tions to men engaged in almost any form of industrial 
technology.

A Practical Book in Elementary Metallurgy. By Ernest 
Edgar Thum. Published by John Wiley & Sons, 
Inc., New York City, and Chapman & Hall, Limited, 
London ; Canadian selling agents, Renouf Publish­
ing Co., Montreal. First edition, 1917. 313 pages, 
59 figures, 6x9 ins., cloth. Price, $2.75. (Re­
viewed by Dr. Alfred Stansfield, McGill University.)

This is a laboratory instruction book prepared for 
students working in the metallurgical laboratories of the 
University of Cincinnati. Explanatory or theoretical 
matter has been added so that the average engineering 
student can understand the bearing of each experiment 
and carry it out intelligently, after reading these instruc­
tions, even if he has not bad the advantage of attending a 
course of lectures on the subject.

The work described is divided into twenty-six separate 
experiments, each of them being arranged for a group of 
four students. The experiments are designed to give 
practice and instruction in regard to gas furnaces, refrac­
tory materials, slags, pyrometers, alloys, metallography, 
hardness of metals, electric furnaces, heat treatment of 
steel, foundry methods, etc. Under each heading is given 
(a) general explanation, (b) detailed instruction for the ex­
periment, and (c) questions intended to test the student’s 
grasp of the subject. In addition to the above matter, 
which occupies 224 pages, there are three appendices, (A) 
of 44 pages devoted to elementary metallurgical calcula­
tions, (B) of 22 pages describing foundry practice, and (C) 
of g pages giving detailed instruction in the art of writ­
ing reports.

The nature of the experiments included in this book 
depends, of course, on the equipment of Mr. Thurri’s 
laboratory ; but this appears to have been well-chosen and 
the course is wide enough to prove suitable for under­
graduate class work in metallurgy in many universities. 
The course was designed, however, for engineering 
students and does not include work on the recovery of 
metals from their ores, which would form an important 
part of laboratory work for students intending to graduate 
in metallurgy or mining. The book is well and carefully 
written and is well illustrated, and will be helpful to in­
structors in metallurgical laboratories.

Tecnic of Surveying Instruments and Methods. By Walter 
Loring Webb, C.E., and J. C. L. Fish, C.E. 
Published by John Wiley & Sons, Inc., New York, 
and Chapman & Hall, Limited, London ; Canadian 
selling agents, Renouf Publishing Co., Montreal. 
First edition, 1917. 319 pages, 59 figures, 4 x 6% 
ins., flexible binding. Price, $2 net. (Reviewed 
by Tracy D’Lemay, city surveyor, Toronto.)

This book will admirably fill the purpose for which it 
is intended by the authors ; that is to say, it is not to be

I

The Chemistry of Colloids. By Richard Zsigmondy, Ell- 
wood B. Spear and John Foote Nortoh. Published 
by John Wiley & Sons, Inc., New York City, and 
Chapman & Hall, Limited, London ; Canadian sell­
ing agents, Renouf Publishing Co., Montreal. 
First edition, 1917. 288 pages, 39 figures, 6x9
ins., cloth. Price $3. (Reviewed by T. Linsey 
Crossley, of J. T. Donald & Co., Chemical En­
gineers, Toronto. )

I
I It may be objected that the engineer is not interested 

in the “Chemistry of Colloids,” but when it is remarked 
that the title could as well have been the “Physics of 
Colloids” or simply “Colloids,” and when it is noted that 
photography, water supplies, soaps, lighting effects, 
asphalt paving, inks, electrolysis, mining, agriculture and 
metal filament lamps depend largely on practical applica­
tions of the physics and chemistry of colloids, some 
knowledge of the subject is necessary.

The book under review, taking for itself the nature of 
a review, gives a very fair idea of the theory and present 
knowledge of this important phase in the conditions of 
matter.

The author and translator are to be commended in 
assuming that the reader has little knowledge of the 
present development of the subject. The definitions suffice 
to make the book available to one who has not specialized. 
The brief, simple description of the ultramicroscope is 
sufficient and the diagrams (pages 17 and 18) show readily 
the very high state of subdivision in colloidal solutions 
and suspensions, indicating the reason for the turbidity of 
water supplies and the difficulty of handling slimes in 
mining operations, such as cyanidation.

The book is divided into two parts of which Part I. is 
a translation of Zsigmondy’s work by Ellwood B. Spear, 
and Part II. is a brief account of “Industrial Colloidal 
Chemistry,” including smoke, flue flumes, vapors, rubber, 
tanning, milk, clays and soils, with a short chapter by 
John Foote Norton on “Colloids in Sanitation.”

The chapter on clays and soils is interesting to the en­
gineer, more perhaps by what it suggests than by what is 
actually stated. The consideration of protective colloids

cases where concrete has failedmight have a bearing on 
due to a fine envelope of colloidal siliceous or organic 
matter on sands preventing the reaction between cement 
and sand at the contact surface.

Waterworks engineers will also find much of interest 
in Dr. Norton’s chapter on “Colloids in Sanitation.”

In some passages condensation would give clarity and 
make smoother reading. In Part I. the translator has 
been a shade too conscientious possibly. One instance, 
on page 106, lower third.- “By the gold number we will 
understand the maximum number of milligrams of pro­
tective colloid that may be added to 10 c.c. of gold solu­
tion without preventing a change of color from deep red 
to violet shades by 1 c.c. of a 10 per cent, solution of 
sodium chloride, where the change would take place if no 
protective colloid were added.” 
put this sentence in the positive and save some mental 
labor. It might be suggested that any subsequent editions

It appears possible to
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:

and development of rural districts and small towns in 
Canada. It deals comprehensively with the social con­
ditions and tendencies in rural areas and the prevailing 
systems of land settlement and development. It indicates 
the rural problems requiring solution in order to secure 
the proper development and economic use of land for 
purpose of efficiency, health, convenience, and amenity. 
The great injury which land development in Canada suf­
fers from speculation, neglect of public health, and want 
of expert business administration of land settlement, is 
considered. Incidentally, the problem of returned soldiers 
is dealt with. There are five appendices by competent 
authorities and the concluding chapter gives an outline of 
proposals and makes general recommendations to cover 
the conditions as presented.

classed as a text book, but rather as a general guide to 
the student in familiarizing himself with the many instru­
ments in use by the surveyor, their adjustment, operation 
and probable error. Part IV., dealing with a railroad 
survey from start to finish, shows a maximum of detail, 
leaving nothing to the imagination, and from the point of 
view of either instructor or student, cannot fail to serve its 
purpose. The book is of a very convenient size, clearly 
printed, and should commend itself to any instructor wish­
ing to give his pupils a thorough knowledge of surveying 
instruments and their uses.

PUBLICATIONS RECEIVED

Coal and Coke.—Report of the production of coal and 
coke in Canada during the calendar year 1916, issued by 
the Department of Mines, Ottawa.

New Gurley Booklets.—Three new booklets have been 
issued by W. & L. E. Gurley, Troy, N.Y., descriptive of 
their graphic water stage register, army sketching cases 
and Gurley levelling rods.

Westinghouse Direct-Current Motors and Generators.
Catalogue No. 30, being the second of a series of cata­
logues of industrial motors distributed by the Westing- 
house Electric and Manufacturing Company of East Pitts­
burgh, Pa., and covering the company’s complete line of 
direct-current motors and generators for industrial service.

Hayward Buckets.—Catalogue 44 on buckets for in­
dustrial plants, issued by The Hayward Company, 50 
Church Street, New York City. A 32-page booklet pro­
fusely illustrated and very readable. .It explains the opera­
tion of buckets by mono-rail hoists, traveling cranes, loco­
motive cranes, transfer bridges, inclined boom unloaders, 
mast and gaff rigs, mono-rail cranes, etc.

Standard Forms for Specifications, Tests, Reports and 
Methods of Sampling for Road Materials.—Bulletin No. 
555 issued by the Department of Agriculture, Washing­
ton, D.C., giving standard forms for specifications, tests, 
reports and methods of sampling for road materials as 
recommended by the first conference of State Highway 
Testing Engineers and Chemists, held at Washington, 
D.C., February 12th to 17th, 1917.

“Beaver” Tools.—The Borden Company, Warren, 
Ohio, has just issued its 1918 catalog of “Beaver” easy- 
working die stocks and square-end pipe cutters. It is 
printed in two colors, on high-grade paper, and illustrates 
in a complete and artistic manner the complete line of 
“Beaver” easy-working die stocks and square-end pipe 
cutters.
first time in this catalogue, one of the most popular of 
these being the new No. 3 “Beaver” junior ratchet die 
stock, which is built on the unit plan to thread pipe from

to r in., inclusive, 
tended for general distribution, the Borden Company will 
undoubtedly send a copy to any of our readers who will 
write a letter or card stating that they are interested in 
“Beaver” tools, at the same time mentioning The Cana­
dian Engineer.

Rural Planning and Development in Canada.—By
Thomas Adams, town planning adviser, Commission of 
Conservation, Ottawa, 
ins., cloth. This latest report of the Commission of Con­
servation deals with the important subject of the planning

CITY MANAGEMENT AS A PROFESSION

At the recent annual meeting of the City Managers’ 
Association a very interesting committee report on city 
management as a profession was submitted by Mr. H. M. 
Waite, city manager of Dayton, Ohio. A synopsis of 
this report follows :—

Commissions have made city management a profession 
by showing a willingness to go outside of their own 
munities for city managers. City managers are receiving 
invitations to other towns and there now have been seven 
cases of transfer, showing that the tendency is to recog­
nize the existence of professional experience. City 
agers recognize that a career lies before them in this field 
and are seriously building up their experience to make it 
a life career.

The profession can be said, therefore, to have 
into existence with every indication of continuance. It is 
interesting to note from the registration at the city 
agers’ convention this year that out of 25, about 95 per 
cent, are engineers, indicating that commissioners turn 
to the municipal engineer for managers.

Qualifications for City Managers
Small cities (under 20,000 population), preferably en­

gineer, executive ability is first essential. Larger cities 
(20,000-200,000 population), executive ability first 
tial, engineering less essential. Large cities (over 200,000 
population), executive ability prime essential.

1 he committee believes that city manager qualifications 
may be from present experience, classified as follows :—

Experience shows that actual experience is considered 
as most valuable equipment.

The attempt ro lay out courses by universities for 
training city managers is handicapped by the fact that a 
major requirement is native executive ability, which 
not be taught. A university cannot train a man to be an 
ordinary business executive. It cannot propose a man to 
step into the management of a city. It can train him to 
step into the management of a village. The attempt to 
lay out a course reveals the fact tftat the entire field cannot 
be covered by thoroughness in every branch that confronts 
a manager.

It is essential, therefore, that rather than give 
a smattering of all the many subjects, that he be thor­
oughly trained along some one or two lines, such as en­
gineering or accounting, or whatever may be his natural 
bent, the balance of his time in college being devoted to 
obtaining a general knowledge of the other fields.
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amount, too, considering the many other imperative de­
mands upon the money sources. Much work is being 
done with foreign capital and the savings of our own 
people. But some constituted authority should see to it 
for years to come that every dollar of investment money 
raised in Canada, or brought into Canada for other than 
war purposes, is put to really useful and productive work.”

Public issues for provincial and municipal purposes 
cannot be entirely abandoned. That would not be a wise 
policy. For instance, it would not be worth while to save 
two or three hundred thousand dollars on filtration or 
sewage disposal plants and in consequence let some com­
munity suffer a death rate that exceeds the mortality rate 
of the armies in the field.

The announcement from Ottawa intimates that the 
minister of finance will appoint a Priority Board to advise 
him as to the necessity for new issues and the time when 
they should be made. Such a board should be a nation­
wide civilian and engineering organization, capable of 
passing upon all plans and reviewing all proposed expendi­
tures. This Board should include representatives of the 
Dominion government, the provinces, the municipalities, 
the rural districts, the capitalistic and laboring interests 
and the military authorities, and should be advised by the 
very best obtainable boards of engineering, economic, 
chemical, legal and financial consultants. This matter is 
a very vital one in its effect upon both the armies and the 
people at home. It will affect thousands of people and 
hundreds of businesses. It should not be attended to in a 
haphazard fashion. A big board and a capable one is 
needed to make the order-in-council effective, or the order 
may do more harm than good.

The Canadian Engineer
Established 1893

A Weekly Paper for Canadian Civil Engineers and Contractors

Terms of Subscription, postpaid to any address :
Single Copies 

10c.
Three MonthsOne Year Six Months

$1.00$3.00 $1.75

Published every Thursday by 
The Monetary Times Printing Co. of Canada, Limited

JAMES J. SALMOND 
President and General Manager

HEAD OFFICE : 62 CHURCH STREET, TORONTO, ONT. 
Telephone, Main 7404. Cable Address, “ Engineer, Toronto.’1
Western Canada Office: 1208 McArthur Blog., Winnipeg. G. W. Goodall,Mgr.

ALBERT E. JENNINGS 
Assistant General Manager

Principal Contents of this Issue
PAGE

La Loutre Dam Across St. Maurice River Completed, by
Chas. Luscombe .................................................................

Concrete Ship Construction ...................................................
To Roll Plates in Hamilton .....................................................
Canadian Society of Civil Engineers Revision of By-Laws 
Graphical Determination of Beam Deflections, by Jesse

Kommers ................................................................................
Instructions for Making Surveys of State Highways........
Engineers’ Library ....................................................................
City Management as a Profession .........................................
Editorial ..........................................................................................
Personals .......................................................................................
Obituary ........................................................................................
Ontario Mineral Production .....................................................
Grand Trunk Issue Oversubscribed .....................................
Construction News ......................................................................

523
528
528
528

530
533
535
538
539
540
540 .

44
44
46

CONTROL OF PUBLIC WORKS
OUR TRADE RECORDS

Control of public works has been partially assumed by 
the Dominion government.

An order-in-council has been passed under the authority 
of the War Measures Act and upon the recommendation 
of the minister of finance, by which new issues in Canada 
of bonds, debentures or other securities of any provincial, 
■colonial or foreign government, municipality, commission, 
local government, institution, corporation or incorporated 
company can only be made or sold with the approval of 
the minister of finance by his certificate in writing.

This measure, which was forecasted in the editorial, 
‘‘Regulation of Public Expenditures,” in the July 12th, 
1917 issue of The Canadian Engineer, is necessary if 
Canada’s full strength is to be exerted in bringing the 
Hun to his knees. It may seem to cause hardship at 
times to municipalities and others with ambitious schemes, 
but all Canada will undoubtedly support the measure 
loyally and be guided by the government’s decisions in the 
common interest, 
editorial :—

‘‘Central regulation of public expenditure is necessary 
so long as these changed conditions continue. When 
money flows into Canada again without 'Stint or effort, 
then regulation can cease, but that time may not arrive 
for several years 1o come, and meanwhile regulation is 
imperative. With Liberty Loans, Victory Loans, Do­
mestic War Loans, etc., dredging the investment market 
almost lo rock bottom, it is hard for municipalities to 
suck up enough to make it worth while keeping the pumps 
•going. A certain amount of money is still being invested 
in Canadian municipal issues, and a very generous

During November Canada shipped abroad a substan­
tial volume of agricultural products and manufactures. In 
that month, exports of Canadian produce were valued at 
over $187,000,000 and the excess of exports over imports 
was $114,000,000. This is another new record in Cana­
dian trade statistics, the best previous total being 
$177,000,000 of exports in July last, with an excess of 
$87,000,000 of shipments in our favor. While manu­
factures contributed much to the November total, the ex-

were valued at $78,000,000, 
one month to date.

ports of agricultural produce 
the largest total reported for any 
Taking animal produce and agricultural products to­
gether, our exports of those items last month exceeded 
$101,000,000.

One of the pleasing features of the November trade 
statement was the decrease in imports ; they were smaller 
in volume than in any month since February. This helped 
considerably to create a substantial and favorable balance 
of trade. Thrift and economy were not as important a 
factor in this result as was the increasing difficulty of 
manufacturers and traders in obtaining raw materials 
from the United States.

To quote from the above-mentioned

This is rapidly becoming a 
problem for serious consideration. As the war proceeds, 
we will have to depend more upon the development of our 
own resources.

The November figures make it possible to compute the 
value of our trade for eleven months of the current 
calendar year. At the end of last month, our exports 
totalled $1,399,000,000, which gives an excess of exports 
over imports of $455,000,000, compared with a favorable
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PROF. C. H. McLEOD DIES SUDDENLYbalance of $263,000,000 a year ago and an adverse balance 
of $233,000,000 for the eleven months period of 1913.

We had a favorable balance at the end of every month 
this year, with the one exception of April. If the present 
volume of trade is maintained, the balance in our favor at 
the end of the current fiscal year in March next should be 
not less than $500,000,000. High prices for commodities 
have contributed largely to the record value of Canada’s 
trade as well as increased exports. The figures are cause 
for much satisfaction but they again bring to mind the 
problems which must be met after the war in regard to 
our export trade. Then we will meet keen competition in 
all our business dealings abroad.

Just as we go to press word comes announcing the 
death of Prof. C. H. McLeod, who from 1891 until 1916 

secretary of the Canadian Society of Civil Engineers. 
He passed away last night, December 26th, in his office 
at McGill University, nn ins*hution with which he had.

was

EV
VVPERSONALS A

J. Summerhayes, former superintendent of the Inter­
national Transit Company, of Sault Ste. Marie., has 
resigned.

Le Roy Francis Harza, Sault Ste. Marie, Ont., has 
been elected a member of the American Society of Civil 
Engineers.

C. C. Weldon is succeeding Mr. Summerhayes as 
superintendent of the International Transit Company, of 
Sault Ste. Marie, Ont.

Homer More Hadley, Vancouver, 6.C., has been 
transferred from junior to associate membership in the 
American Society of Civil Engineers.

Geoffrey Porter, chief electrical engineer of the 
British Columbia Electric Railway Company, Limited, of 
Vancouver, B.C., has resigned to take up private practice 
as advising and contracting engineer.

Coleman Merriweather, formerly president of. the 
Lock Joint Pipe Co., New York City, is now connected 
with the engineering staff of the cement products bureau, 
of the Portland Cement Association, Chicago.

R. Winter, a graduate of McGill University, and son 
of Mr. W. H. Winter, plant superintendent of the Bell 
Telephone Company and chairman of the Montreal Elec­
trical luncheon, has joined the Royal Flying Corps.

W. R. Harris, formerly managing director of the 
Canadian Lock Joint Pipe Co., Limited, and formerly 
president of the Harris Engineering Co., Limited, of 
Regina, Sask., is now connected with the engineering staff 
of the cement products bureau of the Portland Cement 
Association, Chicago.

W. E. MacDonald, C.E., represented the city of 
Ottawa throughout the construction of the whole Over­
land Pipe System described last week in The Canadian 
Engineer. The author accidentally omitted Mr. Mac­
Donald’s name in mentioning those to whom particular 
credit should go for the success of the undertaking.

Lieut. M. B. Bonnell, who has been invalided home 
suffering from an attack of trench fever, was a student of 
Toronto University, department of Mechanical Engineer­
ing, class of 1904. Lieut. Bonnell was also a sapper in 
the Engineers' Corps of School of Practical Science,'which 
was organized in pre-war days by Lieut.-Col. Lange. 
After graduating, he was on the staff of the Patent Office, 
Department of Agriculture, Ottawa, until he enlisted and 
went overseas with the 3rd Field Company, Canadian 
Engineers.

Late Prof. C. H. McLeod

been connected for many years, being vice-dean of the 
engineering faculty there.

News of his death will be a shock to engineers not only 
in Canada but in many other countries where Prof. 
McLeod’s work, both as secretary of the Canadian Society 
of Civil Engineers and as an educationalist was well 
known.

He is survived by wife and two married daughters 
and four sons, one of whom is lieutenant in the Royal 
Flying Corps and another is Norman McLeod, a well- 
known Toronto contractor.

Prof. McLeod was born in 1851 at Strathlorn, Cape 
Breton, and was appointed professor at McGill in 1888.

More extended notice of Prof. McLeod and his work 
will be published in our next issue.

Joseph Hobson, one of the best-known civil engineers 
on this continent, and designer of the Sarnia Tunnel, died 
December 19th. Mr. Hobson had a splendid record in 
the engineering world. Some of his achievements were 
the replacing of the old Victoria Bridge across the river 
at Montreal, the replacing of the old Suspension Bridge 
at Niagara Falls, and being engineer in charge of the 
building of the bridge across the Niagara River at Buffalo. 
Mr. Hobson was born near Guelph, Ont. In 1873, after 
a period of railway and bridge work, he was appointed 
chief engineer of the old Great Western Railway. On the 
amalgamation of the Grand Trunk and the Great Western 
in 1882 he was appointed chief engineer of the lines west 
of Toronto. In 1896 he became chief engineer of the 
entire Grand Trunk Railway System. Ten years later he 
retired, but remained as consulting engineer with the com­
pany up to his death. The late Mr. Hobson was a mem­
ber of the Institution of Civil Engineers, and also a mem­
ber of the Canadian Society of Civil Engineers.
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Made in Canada

!

How the
20Year Guaranty 
Operates

1
» »

Canadian Pacific Railway Hotel, Calgary, Alberta.
Architects: Edward & W. S. Maxwell. Montreal.
General Contractors: P. Lyall & Sons Construction Co., Ltd., Montreal. 
Roofers: D. R. Foulds, Limited, Calgary.

followed both as to methods and materials 
and on its completion certify that the roof is 
O.K. in every respect.

On this certification the guaranty company 
issues a 20-Year Surety Bond which exempts 
the owner from any maintenance or repair 
expense to the roof until /çjy.
The Guaranty Bond costs the owner and the 
roofing contractor nothing.
The service is free in the interest of good 
workmanship and the good repute of our 
materials.

THE following illustrates the working of 
1 our new plan to guarantee Barrett Speci­

fication Roofs for twenty years :
When the question of roofing is reached in 
the specifications covering the building the 
following, or its equivalent, should be inserted 
in the building plans :

“ This roof shall be laid according to 
The Barrett Specification dated May 
i, igi6, and the roofing contractor 
shall upon completion of the job 
deliver to us the Barrett 20-Year 
Guaranty Bond, in accordance with 
Note i of such Specification.”

Competitive bids may then be asked for from 
a number of roofing contractors.
The concern to which the job is finally 
awarded promptly notifies us regarding the

work, asks for our In­
spection Service, and the 
20-Year Bond.
Our inspectors supervise 

that the 
Specification is strictly

How to Get the 
20-Year Guaranty Bond

This new Guaranty Bond is issued on all Barrett Speci­
fication Roofs of fifty squares or more in all towns of 
25,000 population and over, and in smallet centers where 
our Inspection Service is available.
Our only requirements are that the roofing contractors 
shall be approved by us and that The Barrett Specifi­
cation dated May 1, 1916, shall be strictly followed.

If you are interested we should be very glad to send 
you further details or copy of The Barrett 20-Year 
Specification, with diagrams, ready for insertion in y 
building plans.

<-Z7<Zr>

g 20 Year Guaranty Bond
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The average price of silver was 79-758 cents the low 
being 71.75 on March 27th, and the high 108.50 on September 
25th. The following mines were the leading shippers : Min­
ing Corporation of Canada; 3,831,211 ounces; Nipissing, 2,- 
839,462 ounces; Kerr Lake, 1,708,921 ounces; Coniagas, 976,- 
315 ounces; O’Brien, 925,000 ounces; McKinley-Darragh- 
Savage, 775,566 ounces; Miller Lake O’Brien, 757,132 ounces.

Both these metals have risen in price, and are valued in 
these statistics at 25 cents and 20 cents per pound respectively, 
for the metallic contents of the mattes produced. Nickel is 
quoted at 50 to 55 cents per pound, and the United States 
government has now fixed the price of copper at 23!^ cents 
per pound. The mines of Sudbury are now, and have been 
for some time, working at maximum capacity. The nickel 
contents of the mattes for the nine months of 1917 were a 
little larger than for the same period in 1916, but the copper 
contents were about 1,000 tons lower. The International 
Nickel Company’s new refinery at Port Colborne is well under 

and is expected to be turning out refined nickel before

ONTARIO MINERAL PRODUCTION

The Ontario bureau of mines has issued statistics, which 
appear at the foot of this page, regarding the production of 
the metalliferous mines and works of Ontario tor the nine 
months ending 30th September, 1917- For purposes of com­
parison, figures for the corresponding period in 1916 are also 
given. ,

Notwithstanding the falling off in the output of got , 
silver and copper, the aggregate value for the nine months 
was some $2,000,000 more than for the same period m 1910. 
Increased prices for silver, copper and nickel are largely re­
sponsible for this increase. ,

Of the total production, the Hollinger Mine yielded 161 
702 ounces ; McIntyre, 59,779 ounces ; and Dome, 58,978. Gold 
being the standard of value, and having a fixed price, was the 
only metal which did not share in the general increase of 
prices. Indeed, the high price of labor and supplies have, 
for the time being, lowered the rate of expansion for this 
branch of the industry. The output for the first nine months

less than for the corre-

way, 
next spring.

In addition to exported ore, 138,808 tons were shipped to 
Ontario smelters. Of the total of 983,321 tons of ore smelted. 
onlV 93,536 tons, or 9.5 per cent., were Ontario ore. The 
total pig iron produced was 513,232 tons, worth $9,841,438 as 
compared with 501,41° tons, worth $6,686,065 in iqi6 for the 
corresponding period. This shows an advance of nearly 5^ 

cent, in the value of pig iron.

of this year was some 20,000 ounces
spending period in 1916. ,T .

Evidence accumulates that the gold resources of Northern 
Ontario are extensive. Developments at Porcupine have been 
satisfactory, and Kirkland Lake shows signs of being a good 
second. À satisfactory feature is that the newer gold camps 
are scattered over a wide area of territory. per

Value.Quantity.
1916.

$ 7,513,734 
9,750,040 
. 146,467 

7,618 
6,381 

23L947 
22,890
15,845
21,685

15,523,000
6,285,930

1917.
$ 6,754,535 

12,001,875 
433,739
67,499 

3,025 
323,162 

30,025 
83,550 
33,419 

15,532,000 
6,371,200 

412,401 
936,118 
136,948

1916.
363,955

16,203,091
172,055

17,435
54,152

378,732
57,026
15,845
i,7i5

31,046
16,989

1917.
343,490

15,236,002
295,866
166,921

10,831
276,769
276,217
65,827

2,658
31,064
15,928
98,757
48,820

ouncesGold .................................................
Silver ...........................................
Cobalt (metallic) .............................
Nickel (metallic) .................................
Nickel oxide .........................................
Cobalt oxide ...................................... •
Other cobalt and nickel compounds
Molybdenite • • • ...................................
Copper ore ...........................................
Nickel in matte ...................................
Copper in matte .............................

•Iron ore (exported) ................ ........
*Pig iron from domestic ore ............
•Lead ................ ......................................

pounds

tons

540

$43,119,496
available for the last three items.*1916 figures are not

machinery pumps, railway supp'ies, machine tools, Diesel 
and semi-Diesel twin motors, 100 to 400 horse-power.

Marble.—A Genoese exporter of Italian marble is 
correspond with Canadian importers for after-the-war

1513. Metals, Ferrous and Non-Ferrous, etc.— An agent 
in Milan, Italy, would like to open negotiations with Canadian 
manufacturers of ferrous and non-ferrous metals, and of 
metal, woodworking and machine-shop tools.

1553. Machinery.—An engineering firm established in 
Durban, Natal, are prepared to take up agencies or purchase 
of any suitable machinery, except centrifugal pumps and agri­
cultural machinery.

1554. Machinery and Mining Specialties.—A firm of en­
gineers invite correspondence re agency or purchase on any 
line of machinery specialties or mining supplies.

TRADE INQUIRIES
1512. 

open to 
trade.

The following inquiries relating to Canadian trade have 
been received by the Department of Trade and Commerce, 
Ottawa. The names of the firms making these inquiries, 
with their addresses, can be obtained only by those especi­
ally interested in the respective commodities upon applica­
tion to : The Inquiries Branch, the Department of Trade and 
Commerce, Ottawa, or the Secretary of the Canadian Manu­
facturers’ Asscoiation, Toronto, or the Secretary of the Board 
of Trade at London, Toronto, Hamilton, Kingston, Brandon, 
Halifax, Montreal, St John, Sherbrooke, Vancouver Vic­
toria, Winnipeg, Edmonton, Calgary, Saskatoon, Chambre de 
Commerce de Montreal, and Moncton, N.B. Please quote 
the reference number when requesting addresses .

1506. Pig-iron, Steel plates for Shipbuilding, Marine Oil 
Engines, etc.—A Genoese firm, who are contractors to the 
Royal Italian Government and to the leading shipyards, en­
gineering companies and shipowners in Italy, are prepared o 
open negotiations, for after-the-war trade, with Canadian con­
cerns who manufacture the following : Pig-iron, metals, stee 
plates and sections for shipbuilding, auxiliary machinery, 
marine oil engines and other materials used, directly or in­
directly, in the shipbuilding and engineering trades.

1507. Electrical Equipment.—An importing house in 
Genoa, Italy, which is thoroughly conversant with the elec­
trical needs of the Italian market, wishes to correspond im­
mediately with Canadian manufacturers of electric motors, 
transformers, dynamos, turbines, and electrical cable.

1511. Machinery and Meta's.—An important firm of mer­
chants and representatives in Italy, with head offices in Genoa 
and branches in Milan and Naples, would welcome Canadian 
agencies in metals and machinery, etc., such as agricultural

GRAND TRUNK ISSUE OVERSUBSCRIBED

A cable received at Grand Trunk headquarters, Montreal, 
from London this week, stated that the issue of £1,000,000 
three-year 6 per cent, notes, recently issued by the Grand 
Trunk Railway Company in London, had been oversubscribed, 
notwithstanding the present unfavorable conditions of the

situation. The result of themoney market, due to the war 
issue is another proof of the excellent credit which the Grand 
Trunk Railway holds in financial circles. There have been 
but rare instances recently of the underwriters being relieved 
of responsibility with the offering of a new loan. The new 
notes were issued at 98% and replace a maturity or like 
amount falling due next month.
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