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DON RIVER BASCULE BRIDGE, TORONTO

Toronto Harbor Com
Over Don River at
Harbor Terminal District”’—

mission Erects Single Leaf Strauss Trunnion Bascule
Cherry Street To Accommodate the New ° Eastern
Some Details of Design and Construction

By GEORGE T. CLARK

Designing Engineer, Toronto Harbor Commisgion

A?' the reclamation work in the Eastern Ha&bor
Terminal District, formerly called Ashbridge's iﬂy,
_in the city of Toronto, progressed to the point Wnere
industries were able to locate an
consequently increased many fold,
provide for the handling
of this traffic by the con-
Struction of a modern
movable bridge across the
Don River Channel at the
foot of Cherry Street, in
the Jocation shown in Fig.
NO. 3-

The temporary timber
Swing bridge formerly in
' use not only was inade-
quate to handle the in-
Creased traffic, but also,
On account of its centré
Pler, greatly limited the
Size of vessel which was
able to pass up the
channel.

Before deciding on the
type of new bridge best
suited for the purpose,
studies were made Of
Several types of bridges,
after which skeleton plans
Of the several studies were
submitted to the builders
of various types of mov-
able bridges, with the re-
Quest that they furnish
rough plans and estimates
of their particular type
together with methods
and cost of operation.

After' carefully going

d trafic to this district
it became necessary to

The main foundations for the bridge consist of two
main trunnion piers and two counterweight trunnion piers.
The main trunnion piers consist of concrete cylinders, 6
ft. in diameter, resting on rock. The counterweight
trunnion piers are of the same construction and are 8 ft.
in diameter, also resting
on rock. The method of
construction consisted in
driving 14-inch, arch-web
Lackawanna steel sheet
piling in a circle the in-
side diameter of which
equalled the required di-
ameter of foundation.
This sheet piling was
given two feet penetration
in the rock. The excava-
tion was then removed in
the water with an orange-
peel bucket. ~When the
excavation was complet-
ed, the unwatering was
commenced. As the water
lowered in the cofferdam,
pairs of angles, bent to
the exact circle of the in-
terior of the piling, were
placed at intervals to pre-
vent the collapsing of the
forms. The concrete was
placed in the dry. The
angle bracing above re-
ferred to was removed as
the concrete, was brought
up.

In the case of one of
the cylinders, some diffi-
culty was encountered in
excavating. There was
evidently a fissure in the

Nto the situation and con-
Sidering all the - circum-
Stances in connection with
”_‘C location, it was de-
cided that the Strauss typ

be hest suited for the C%lerry Stree e ot Siothor
a contract was entered 10t0 hetween

i Co., Chicago,
Commission and the Strauss 1_3ascu1e Brtldf;ers v\’/ere a2
for detail plans and specifications, and te

for on the basis of those plans and spec

Fig. No. 1—Movin

e of bascule bridge would

ifications.

g Leai Erected in Its‘Open Position

t bridge; consequently .

rock not stopped by the
sheet piling and the sand
entered from the bottom
as quickly as it was removed from the top by the bucket.
The difficulty was overcome by plugging the fissure with
clay.

Particular care was taken to see that all superstructure
metal resting on concrete work was set to exact position
and elevation. In order that the elevations of the bases
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of the four trunnion posts would be exactly the same, the
tops of the concrete piers were first brought up to an
elevation approximately correct. Screed strips were then

_placed and any differences in elevation were corrected by
floating with a 1 to 2 portland cement mortar.

In each trunnion pier there are four anchor bolts 134
inches by 6 ft. The value allowed for concrete in com-
pression in these piers was 400 Ibs. per square inch.

The total reaction per truss on the main trunnion piers
is 680,000 Ibs., and on the counterweight trunnion piers is
1,068,000 lbs.

The ballast walls or shore abutments of the bridge are
as shown in Fig. No. 5. The elevation of the top-of the
Don Channel wall is 251.0, Toronto Harbor Commission’s
gauge ; that is, taking mean sea level of New York Harbor
as zero. The elevation of the crown of the roadway of the
bascule bridge is 256.87. Hence it was necessary to raise
the channel wall, for a distance equal to the width of the
bridge, to a height of about 6 ft. above its former eleva-
tion in order to form the abutment.

The approaches to the bridge rise about four feet. The
grade is an easy one on both approaches, but special atten-
tion had to be paid to the north approach on account of its

intersection with Keating Street. The retaining walls to
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All dead load stresses in members of movable bridges; =
towers, and counterweight arms and connections weré
figured for such positions of the structure as give maxi= -
mum tensile and compressive stresses, and such stresses
were increased by 20% for impact. These impacts weré
not taken in conjunction with the live load stresses an
impacts. ;

Wind Loads—The entire structure was proportioneCl
to resist a wind pressure of 13 Ibs. per square foot on the
exposed surface as projected on any vertical plane for any
open position of the span; dnd for a wind pressure of 39
Ibs. per square foot when the span is in its closed position:
The machinery was proportioned for the maximum wind

"
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hold the fill in the approaches are of standard types and
vary in height from that of an ordinary sidewalk curb
to 6 ft.

Superstructure

The loadings governing the structural design of the
bridge were as follows :— i

Dead Load, the weight of the entire structure, includ-
ing the floor system, rails, ties, guard timbers, pavements,
handrails, etc.

Live Loads for trusses and floor systems :—

Electric railway, two 4o-ton cars, class 20, Ontario
Railway and Municipal Board specification.

Roadway, city bridges, class A, and road roller on
floor. ‘ :

+  Sidewalks, city bridges, class C.

Impact—All live load stresses, except those from road
rollers or traction engines, were increased by an impact
stress obtained by multiplying the live load stress by a
factor derived from the following formulee:

-y 130
Elect 1 R e e
ric railway, T
Roadway, I S22
L + 150

L being the loaded length of the span producing the
stress under consideration.

No impact was added to stresses produced by road
rollers, traction or centrifugal forces, or wind loads, nor
to any dead load stresses except as specifically mentioned
for movable bridges.

‘load on the basis of 15 Ibs. per square foot, and the powel

was proportioned for the maximum wind load on the bast®
of 5 Ibs. per square foot. Lateral systems of malf
trusses were proportioned for wind loads given for fixed
spans where such loads exceeded the above.

The general appearance of the bridge is shown in Fig:
No. 2. The moving leaf is a through Warren truss of
six panels. The overhead clearance for traffic, from
crown of roadway to top-chord bracing, is 20 ft. |
length of the bridge, from centre line of main trunnion -
centre line of bearing on the north abutment, is 130 ff =
and the clear span is the full width of the Don Chann€®
namely 120 ft. The distance from centre to centré b £
truss is 45 ft., and the clear width of roadway, face §
face of curb, is 42 ft. The roadway will have a doubl®
track street railway, 11 ft. from centre to centre of track
Sidewalks are 8 ft. wide, in the clear. e

The wearing surface of the roadway consists of 3-i“ch
Norway pine paving blocks, treated with 14 lbs. of creo”
sote oil per cubic foot. These blocks are laid on a couf
of 34-inch Douglas fir sub-planking, treated with 12 1 d
of creosote oil per cubic foot, and the sub-planking is la;f
on 6" x 9" Douglas fir cross-ties, treated with 8 Ibs. &
creosote oil per cubic foot, and laid flatwise, spaced 24
centres. 'e

The requirements for structural and rivet steel and thd b
allowable unit stresses are in accordance with standa™
bridge practice. All trunnions and pins are of forged S
having an ultimate tensile strength- of from 70,000 o =
83,000 Ibs. per square inch. Bearings and pillow block?
are of cast steel having' an ultimate tensile streng’th%'t-




~ €lastic and is so constructed as tO

Quired that all riveted work in

May 23, 1918.

70,000 lbs. per square inch. All main bearings are
grodved for lubrication and fitted with screw compression
8rease cups directly connected to the bearings. The
d‘a_meter of the maia trunnion.ds 1L, -and of the OIS
Weight trunnion, 12”. Particular care was taken that
runnions and pins were turned perfectly true throughout;
th{it they were provided with a suf-
ficient number of adequate keys ; and
that they were accurately aligned
and set.

The total weight of structural
Stee] is 876,500 lbs.; and of trun-
Nions, pins and bearings, 38,100 1bs-

- Chain barriers will be installed at
€ach end of the bridge, protecting

th roadway and sidewalk. Each

arrier is balanced by counter-
Weights, and they are operated by 4
§:h.p. motor. The mechanism of
€ach harrier is so arranged that the
brake shoes are free from the brake
Whee] except when the barrier is
down, protecting the bridge open-
g,  This eliminates the danger of
the barrier failing to work on ac-
Bount of rust. The barrier itself is

]
|

8radually absorb the shock of any
Vehicle striking it. Fig. No 6
Shows the general elevation.

The painting specifications re-
Cntact, and surfaces not accessible for painfing after
Srection, should be given two coats of paint before
the parts were asscml)léd. The paint specified was 12 1bs.
of red lead and 10 oz. of lamp black mixed with one Im-
Perial gallon of pure raw linseed oil. It was subsequently
decided that in regard to the riveted work 1n contact, the
Number of coats be reduced from two to one,. to lessen the
POssibility of loose rivets resulting from the burning of

L T
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the paint. All field rivet heads and all areas on which the
shop coat was damaged, were given a coat of shop paint
before the finishing coats were applied. ‘

The bridge will be operated by electric power, delivered
at the switchboard in the operator’s house in the form of
3-phase, 25-cycle alternating current at 550 volts. Pro-
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Fig. No. 4—North Shore Abutment in Foreground ; Tower Posts of
Counterweight Truss Erected Across the Channel

vision is made for taking current from either of two inde-
pendent sources of supply.

The bridge leaf will be operated by two heavy-duty,
enclosed type, variable speed, reversible electric motors,
each operating at 710 r.p.m. with a normal running torque
of 740 ft.-lbs. and a maximum starting torque of 1,600
ft.-lbs. The motors are capable of maintaining the above
normal rating for thirty minutes without exceeding a rise
of 75 deg. C. above the temperature
of the surrounding air. They are

S\ s | 55 S\
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capable of starting under, and of
carrying for two minutes without
injurious heating or sparking, the
‘maximum starting torque specified.
The entire insulation and rotating
electrical parts are equivalent to the
mill motor tvpe. Each motor is
furnished with a steel pinion of
proper proportion  to drive the
operating machinery.

The end lock is operated by one
5-h.p. enclosed type, reversible
motor, running at 825 r.p.m., with
3o-minute rating. This motor is
designed to permit of swinging the
span through an angle of ninety
degrees without spilling oil or be-
coming otherwise affected. Hinged -
manhole covers are provided for
the protection of the end lock
machinery.

Each motor is provided with a
“Block’’ brake which is normally

ating There and
Already Oper ;ziger Bascule Bridge

i ! ¢ Terminal District Showing Industries
Fig. No. 3—Plan of Basters g d Location of the Don

held in the set position by a spring
with such force as toovercome from
80% to 100% of the normal motor
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torque. All brakes are released by a solenoid and
held in release when the motor is taking current. Means
are provided for releasing the brake mechanically when
the bridge is to be operated by hand.

The controller for operating the motors is of the
standard drum reversing type, and is of sufficient capacity
and resistance to control the motors properly without
injury and without shock to the machinery when starting
the motors and bringing them up to speed. It is capable
of reducing the starting torque to 35% of the nominal
rated torque.

A foot switch with spring release is located near the
controller so as to enable the operator to keep the motor
brake released after shutting off the current, if it be de-
sired to allow the bridge to coast.

The switchboard is large enough to locate meters,
switches, circuit breakers and fuses without crowding, so
that each device can be safely and quickly reached and

operated.

Signal lights, meeting the requirements of the Do-
minion Government for bridges over navigable streams,
are provided on the moving leaf and also on the abutments
on each side of the channel.

On the north end of the bridge two contacts are"pro-
vided, one to operate the chain barrier and the other for
the two pier lights on this abutment. These contacts
link up the operator’s house with two solenoid relays
which in turn engage a separate power service for the
north abutment chain barrier and lights.

For emergency operation there will be installed a two-

cylinder, vertical, self-contained gasoline engine capable

Fig. No. 5
Section
Through South
Shore Abutment

w. £lav. 245 0

of developing 18 h.p. when operating at a speed of 8oo
r.p.m. The engine will be started by compressed air.
Dust-covers and guards are placed over all gears in the
machinery enclosure.

The operator’s. cabin and machinery enclosure is
erected on the steel superstructure above the roadway.
Hatchways were provided in the floor of the cabin for the
removal of parts requiring repairs.

Counterweights

The counterweights consist of concrete. composed of
one part of portland cement, three parts of sand and five
parts of broken stone, gravel and iron ore. The stone
and iron ore were so proportioned that the concrete, when
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dry, weighed 173 Ibs. per cubic foot. The proper propor-
tions, in order that this unit weight might be obtained,
were determined only after considerable experimenting:
Consideration had to be taken of the fact that a part of
the water used in mixing the concrete united chemically
with the cement, and part was given off in evaporation
while the concrete was setting. Experiments showed that
one cubic foot of concrete lost -about four and one-half .
pounds in weight during the first ninety days, and that

Barrier in Raised Position

LA 0anls bl
.

an No. 6—End Elevation Showfng Chai Barrie

the proper proportions of stone to iron ore, in order t0
obtain a weight of 173 lbs. per cubic foot of dry concrete,
were I to 3 by weight.

Adjusting compartments, capable of holding 65 cu. ft.
blocks of concrete when half-filled, were left in each
counterweight. According to the centre of gravity calcu”.
lations, the weight of the counterweight proper plus the
weight of these additional blocks was just sufficient ¥
balance the moving leaf. In case the unit weight ©
concrete varies, there is a working margin of approx’”
mately six tons in the adjusting compartment of eac
counterweight. The total weight of each counterweight
is approximately 700,000 Ibs.

The assembly of the steel has been completed, and
riveting gangs are rapidly covering their end of the work:
One concrete counterweight has been poured and .the
forms are being constructed for the other. The operating
machinery is partially installed; and the operator’s cabi?
and machinery enclosure are well under way. As can
seen by the photographs, the bridge is being erected in its
open position.

The substructure, including trunnion piers, shore abut*
ments and retaining walls, were built by the Harbor Com*
mission’s construction department. The contract for the
superstructure was awarded to the Dominion Bridge Co.s
Limited, whose tender was lowest. The concrete count_er‘
weights are.a sub-contract to the Raymond Constructio?
Co., Limited, Toronto. Robt. W. Hunt & Co. Limiteds
attended to the mill, shop and field inspection.

Estimates of the Federal Department of Railways 3“‘?
Canals include $500,000 for construction of the Trent Can b
$1,860,000 for the Welland Canal; $43,000 for improvemen™
to the Ontario4St. Lawrence Canal; and $700,000 for cantlfl“f

tion work on the Quebec Bridge. froobi

Toronto is going ta get $130,000 for the continuance ?g
the Dominion Government’s part of its contract in regafd 2
the Toronto harbor work. Though the delegation which W2
in Ottawa a week ago, urging that the government live uP t
its share of the covenant, did not get much encouragemepe
then, it is learned that the subject has since been beforé d:i
Cabinet and that the justice of the city’s claim is conCedf’dc'
The supplementary  estimates, it is understood, will prov: K
$150,000 to be applied mainly to the protection of the WO‘;_
already done by the city and the government, so as tO pr
vent it being damaged by ice or storms.
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MANITOBA ENGINEERS' WAR COMMITTEE

T a special meeting, held April 22nd, in Winnipeg,
the Manitoba Branch of the Canadian Society of
Civil Engineers appointed a ‘“War Com;mttee” to

Promote in every possible way the co-operation of en-
gineers with the military authorities, in order that the
éngineering and construction man-power o_f Canada may
be used in the war with the utmost effectiveness.

The members of the committee are Harold Edwards,
consulting engineer, who is the convenor ; J. G Legrand,
bridge engineer, G.T.P.; D. T. Main, works manager,
C.P.R.; Guy C. Dunn, division engineer, G.’}‘.P. ;. _a_nd
G. L. Guy, electrical engineer, Manitoba PubllC'Utlll?eS
Commission. The committee has addressed the following
letter to each of the members of the branch:—

“There is a great and increasing war demand for

trained engineers and technical men. For any position

In the service, the man whose civilian experience will be

Particularly useful must be found and given effective pre-
llminary training for the peculiar and SwpeCIa'l .condxtlons
of active service. The right men for con_]mxssxon.s .must
be discovered and helped along by special preliminary
training. )

Must Know What Material We Have

‘‘Before the best system of training can be orgamzed,

We must know what material we have. The War Com-
Mittee enjoins the earnest assistance of th'e mffmbers in
order to make this inventory of the engineering man-
Power as complete as possible. Therefore, fill in the en-
Closed blank immediately-

“In addition to filling out t
Members should canvass their acquaintances who have
| h_ad engineering or construction experience, _and who are
likely to be called in the near future. Knowing what the
€Xperience of the available men has been, preliminary
training can be adapted to the' needs of the greatest

Qumber ; :

. in i special

“We have reason to expect instruotion (from spec
ve service 1n France)

Instructors, who have seen acti S

along the lines indicated on the inventory blank.

‘““Remember that the man of 55 g

Work that in many cases will set free the man © gonts

&t . : ini ineers, it 1S
In view special training as engl >

o ome i to the minds of the

our duty to strive to bring home We must not forget

People what this war really means.
that the German government has requisitioned every en-

gineer, every chemist, every mam in fact, with techm(;a}
®Xperience of any kind, in order to Extllxze their specu:j
Nowledge for the successful prosecution of the vlvar, ;.nh
Or the winning of the great industrial struggle whic
‘Must inevitably follow in 1ts wake. Canada e?(pffCtSb everﬁ
Man to do his best in the great caust: and this branc
of the Canadian Society of Civil Engineers proposcs 10
elp to work out the methods of preliminary training ha
Will prepare engineers to do their utmost whenever t :();
are called. Therefore, give your country your lexsugﬁ a
®nthysiasm. Fill out this blank and get others to one

Out also.”’

Question

i Attached to the above letter was a
N2 the following information:—

| g inform . e 1

“Name; birth date; married or single; if married,

n a .oally fit; what military
i of culicea thS;‘C;j .y in what lines have

yoperie ining h ou

nce and training have ¥ i
[ b rience? Check off below:

L maintenance of

i . s ion
Railway—construction, operation, S
shops i r};lling stock ; general building construction;

he enclosed blank, the

naire for Manitoba Engineers
; questionnaire seek-

< can be trained to do-
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mining and quqrrying; surveying and mapping; high-
ways—construction or maintenance; electrical engineer-
ing—power and lighting, wireless, ‘telegraphy or tele-
phony; automobiles and motor transports—driving or
repair; municipal engineering—sewer or water supply ;
machinery—manufacture or repairs; chemical engineer-
ing or analytical chemistry.

““What experience have you had as an executive in
charge of men? Will you give two evenings per week
for instruction and training that will fit you for more
effective service?’’

ENGINEER OFFICERS’ PRELIMINARY TRAINING*
By J. G. Legrand
Bridge Engineer, G.T.P. R’y., Winnipeg
‘ N 7 HAT help to the military authorities can the
Manitoba Branch of the Canadian Society of Civil
Engineers give by way of suggestion or actual
service? That is the question which the present special
meeting has been called to consider.

In January, 1916, I addressed to the general meeting
of the Canadian Society of Civil Engineers a communica-
tion suggesting that they memorialize the government and
offer their services along the following lines :—

““That the society should appoint an engineer of
national standing, who should be their representative with
the government. Whenever any question requiring
special technical knowledge should arise, this representa-
tive should be called into consultation, and he immediately
should put himself into communication with engineers
having special knowledge along the lines in question.’’

If this suggestion had been accepted, all the members
of the engineering profession would have been able to
render useful service during the war, and not only millions
of dollars would have been saved, but thousands of
precious lives would have been spared.

It is just such an organization of technical skill that
has proved Germany’s strength during the present war.
Every engineer, every chemist, every scientific man has
been requisitioned by the German government and forced
to devote his entire energies and special knowledge to the
prosecution of the war. : '

All Trained To Do Almost Anything

In a free country like Canada, force would not have
been necessary, but every individual would gladly have
placed his services at the disposal of the government.

This offer was actually made. There appeared in The
Canadian Engineer of January 4th, 1917, an - article en-
titled “‘Engineers Will Offer Services.”” It appears from
this article that Mr. O’Hara, Deputy Minister of Trade
and Commerce, intimated that the government did not
understand clearly just how engineers might like to help,
and suggested to Mr. MacLachlan, secretary of the Cana-
dian Electrical Association, that the engineers should get
together and present some definite plan of action to the
government. Mr. MacLachlan might have answered Mr.
O’Hara that it is not for an officer to ask a soldier what
he is willing to do, but that it is his place to command,
and that he would find, in the case of engineers at least,
that all have been trained to do almost anything, and that
some of them could give useful lessons on organization
and prompt execution.

*Abstract of address delivered at special meeting of
Manitoba Branch, Can.Soc.C.E., ‘April 22nd, 1018.
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It is the duty of all Canadians, and especially those
who have received special training, to concentrate all their
energies so that Canada may do its full share in the crush-
ing of the fiendish power which is threatening to over-
throw civilization. How may this be done?

Experience has shown that the physical training of
such large bodies of men as needed in the present war
can only be obtained by long years of intense work. That
means that the training must be begun in boyhood. - This
is so well known that in France it has been the practice for
the last thirty years, to begin this training in the schools.

This training is so thorough that when a young man
is drafted into the army he feels quite at home, and his
body is so trained and inured to fatigue, that he can en-
dure without hardship the intensive training which he
receives in the army. It is not only the army that profits
by this physical fitness, but when the young man reverts
to civil life the entire nation benefits by it.

Thoroughly Equipped Along Technical Lines

A striking example of the benéfit of this early training
is to be found in the class which has been just drafted into
the French army. According to competent military
authorities, no body of recruits has ever been found so
thoroughly fitted for military service. This has proved to
be equally true for technical training, for the officers have
not only shown that they were physically fit, but they have
proved that they were thoroughly equipped along the
technical lines required for the multitudinous services -of
a modern army. This result has been obtained by long
and arduous special training in military schools, supple-
mented by actual experience on active serv:ce.

In France, as all know, military service is compulsory.
Every young man of twenty who is physically fit is drafted
into the army, and remains on active service for three

- years. He is then put on the reserve of active service for

. ten years; that is, until his thirty-third year. During this
period he is called twice to take part in the general
manoeuvres for twenty-eight days. He is then transferred
to the territorial army for six years, and remains till his
thirty-ninth year. During this period he is called once
for thirteen days. He then passes to the reserve of the
territorial army for six more years; that is, till his forty-
fifth year. b

Having been brought up myself under these conditions,
I noticed how little attention was being paid to physical
training in this country.

" Advocating Compulsory Training

To remedy this defect, in Montreal, where 1 was
stationed for eighteen years, L succeeded after several
fruitless attempts, in having gymnastics introduced into
the schools. The result was so satisfactory that after
three years we were able to send a team, chosen after a
competitive elimination from among several hundreds of
young men, to Europe. This team won the first prize,
and there were several individual prizes. Two or three
years later, another team was sent to Europe and had
almost an equal success. X

A few years before the war broke out, at least 6,000
boys were taking physical training in the Montreal schools,
and I have no doubt but that some of them have given a

| good account of themselves during the present war.

My great desire would have been to see this movement
spread throughout Canada, and to have organized inter-
provincial competitions. Unfortunately, my removal from
Montreal and more absorbing occupations prevented the
realization of this dream. More than ever, at the present
juncture do I believe in the opportuneness of this aim.

- them to discharge efficiently their very arduous and tre-

Volume 34.

For the purpose of preparing men who are likely to be
called in the near future, I would suggest, therefore, the
immediate introduction of compulsory physical training
for the men of Class 1 who are still to be called, the men
who will be entering Class 1 within a year, and the men of =
classes 2 and 3; this physical training to be undergone at
least three times a week, say, two hours at a time, outside |
of the ordinary working hours, especially by men who now
lead comparatively inactive lives in banks, offices, stores;
factories, etc.

In order to accomplish this, instructors could be chosen
especially among the returned officers, non-commissione
officers and men who have distinguished themselves at the
front, and who know by hard-won experience the value of
physical training.

I would also suggest the immediate introduction of
compulsory physical training in all the universities,
colleges and schools of Canada.

Regarding the students who are at present taking en-
gineering COUrSES, 1 would suggest that the classes be
continued all the year round in order to allow them to com-=
plete their courses before being called to the colors ; thus
enabling them to render the greatest possible service 10
engineering COrps. 1 understand this has been done 10
the United States universities. i

Now, as regards engineers proper, who at the present
moment are in great demand at the front as officers of :
engineers, I would suggest that all engineers likely to be .
called should be immediately put through such. a course O
special physical and technical training as should enablé

mendously important duties at the front. It must not be
forgotten that this war is eminently an engineer’s war

WOULD TRAIN WOMEN FOR DRAFTING,
TESTING AND INSPECTION WORK

N joint session on May 3rd, the Detroit Section of the

American Society of Mechanical Engineers and :the

Detroit Engineering Society passed the following
resolution :— ;

«Whereas the demands of the country for men and
means to fight the war has resulted in a deficiency o
skilled workers in the trades and professions; and

«“Whereas the women of this country could with 2
short period of training fit themselves to fill these POS“;. 3
tions, as women have done in other countries at war; an

«“\Whereas among the things which women could do &
advantageously are drafting and tracing, inspection ant ¢
testing of materials, both physically’ and chemically s
therefore ‘. 3

«‘Resolved that the universities, colleges and technical
schools throughout the land be asked to consider the ques”
tion of meeting this demand by providing special cour L
of instruction open to women students qualified to pursué
such courses ; and further .

«Resolved that employers who could use such skilled
help exert their influence with their universities, colleges
and technical schools, and co-operate with them in 1
veloping and making available a great body of intelligeﬂt‘ !
and adaptable women who are as eager and willing @
serve their country as their brothers ; :

““Thereby bringing about not only increased’ effective”
ness in fighting the war, but also a greater mutual respec
and saner relationship of our men and women.”’
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ASPHALT PAVEMENTS

—_—

By Charles A. Mullen

(Concluded from last week’s issue)

TANDARD sand sieves are used in  making screen
analyses of asphalt paving aggregates, and not the
commercial sieves that may be had on the open marlfet
at a low cost ; though these may serve o‘tl?er p‘urposes qtfnte
satisfactorily. Results on such commercial sieves are re-
Guently as much as 20 per cent. off, {md these results :ar:,
of no value to the engineer making asphalt paving
mixtures. The 200, 100 and 8o-mesh sieves are particu-

A

/i1,
Sectional View of Sheet Asph?lt Pavengir:lt(ie: 1;=in
Wearing Surface on 14-in. Close
on 6-in. Concrete Base

]arly troublesome, and should be frequently checked for

ACcuracy. i
Theym&x'mg of three sands at the a§phalt Fazl?iflsizt
IS not a difficult matter. At Saint Foy, !0 Que ?ﬁléd” sheet
$On, where the province Was laying & stone-f material in
asphalt pavement, we combined five grades 0 thout diffi-
the mineral aggregate, exclusive of the filler, :lvthe Y
Culty, The various piles are arranged.amun and then
the bucket elevator that feeds the heeftii s ?ru(ri'ﬂ 'so many
an intelligent laborer can be directed t0 o A satis-
shovels of this material and SO meny hout additional
~ lactory result is secured in this way wit Ol(lia s
®Xpense other than possibly half a dollal’d{in e
0ld the interest of the man doing t.he e fi.ctory orad-
All sands are not suitable, ever iy Sﬂytlls shape of the
g can be secured. We must consider tl : cause of the
8rains, the character of their surfaces, tleesent. Sands
QOloring, and any foreign matter thﬂ.t,ls prration of rock,
at are the result of the incomplete dlsmtzgavoided.
and contain lumps of fine gra

ins, must b it h

i ra -

The shape of the sand grains 13 of ;:g:zée% raret
Portance. They should be neither too
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sharp, but irregular, with flattened sections on the sides.
What is desired is an aggregate that will pack well and
resist displacement under traffic. The reason for avoid-
ing round grains is obvious; and a mixture, the sand
grains of which are very sharp, is believed to suffer by
the excessive scratching of the bitumen film of one grain
by its neighbors.

The surface of the sand grains is of some moment in
that a film of bitumen will.adhere to some surfaces better
than to others. A rough, pitted surface is superior to a
smooth, glassy one; and sand of the former type will
carry more bitumen to a given grading than a smooth-
surfaced sand. For this reason, the proper bitumen con-
tent of a standard asphalt surface mixture is dependent
principally upon the materials available for compounding
the mineral aggregate.

The color of the sand grains may be due to a surface
film of clay, lime, iron oxide or other substance,—easily
removed by mechanical means in the laboratory,—or to
iron in the chemical composition of the sand grains. In
the first instance, the sand should be avoided as a possible
cause of failure in the pavement; but, otherwise, there is
no reason for not using a sand because of its color.

The sands for asphalt paving are to be found in almost
every locality if one will only look for them. We were
told they were not to be had around Montreal, but a sur-
vey of the country for fifty miles about uncovered

Sectional View of “FineiType” Asphaltic Concrete Pave-
ment (Often Termed “Stone-Filled'”’ Sheet Asphalt
or Improved Topeka). 2-in. Wearing Surface
' on 5-in. Concrete Base

abundance, some in the very deposits from which the city
had been getting ifs supply. Later, the fine sand that
fiad previously been neglected was found within the
{imits of the city of Montreal, and on city property at that.
We have had the same experience with Quebec City and
Quebec Province work; and recently J. A. Baird, city
engineer of Sarnia, Ont., in following our suggestion that
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~ he search his own city, has found excellent grades of all

the sands required. :

The asphalt paving plant has never been more than a
very crude machine at its best. Wherever possible, we are
inclined to insist upon the standard type, especially the
twin-plug mill mixer with a batch capacity of at least one
thousand pounds and means arranged above for propor-
tioning the materials entering every batch by the weighing
of each material separately. o

The mixers should be covered to prevent the loss of

the very finest particles of the inorganic dust filler, which’

are very valuable in the pavement and costly to buy, and
so that the mixer platform may be a place where one does

-

St. George Street, Toronto, sheet asphalt, laid 1912,
photo 1917. " No repairs to date

not hesitate to ask another human being to work. Most
mixers are left uncovered, however, either because the
owners do not appreciate the loss of material that is re-
sulting or do not care enough about the men who must
work around them. It is time cities required covers on all
mixers.

Steam ‘melted asphalt cement is never burned in the
kettles, therefore direct firing should be avoided whenever
possible and watched with great care wheré not avoidable.
Precautions should also be taken not to maintain the
asphalt in a molten condition for too long a period, as this
will cause it to hecome harder and lose some of its
ductility. :

Asphalt cement in tank cars should be arranged for
whenever possible. The material may usually be had
cheaper this way, and is easier to handle. If there is not
sufficient storage capacity at the paving plant, a small
quantity of the cement in iron drums should be kept on
hand in case of the delay in transit of one of the tanks.
Asphalt plants cannot afford to stop work during the busy
season, for the overhead expense is téo high.

Thoroughly mix the aggregate before pouring the
asphalt cement into the mill. The practice of putting
in the cement hefore or at the same time as the dust is
dangerous. The sand is hot enough before being combined
with the dust so that after it has lost some of its heat to
this cold material, the aggregate will still be of the
desired temperature, and this original heat of the sand is
too great for a thin film of asphalt cement to Stand with-
out damage. If the mixer is covered, there will not be
this tendency on the part of the mixer man-to put in the

Volume 34.

asphalt cement first to keep the dust from flying into his -
face. ‘

All temperatures at the plant should be watched with
the greatest of care, and reasonable uniformity should be
insisted upon. The purchase of a few thermometers,
enough so that one may be placed at every point where it
seems desirable, may save the loss of a very large invest-
ment in burned asphalt pavement. Even the most experi-
enced workmen will sometimes overheat the materials.

The analyses of the mixture should approximate as
closely as is possible in good practice the following
standard or model :—

L g o 2

2741 7503 (o3 2 o BEe L UGpe Rl BT Pl sl 129,
Mineral aggregate: Model Model
asphalt sand
Sieve test. mixture. grading-

Passiho 200 mesh . 5l w2l 3% ENog
Passing 100-mesh held on 200-mesh  13% 17%
Passing 8o-mesh held on 100-mesh  13% 7%
Passing s5o0-mesh held on 8o-mesh 23% ; 30%
Passing g4o-mesh held on 'so-mesh 10% 13%
Passing 3o-mesh held on 4o-mesh 8% 10%
Passing 2o-mesh held on 30-mesh 5% 8%
Passing 10-mesh held on 20-mesh 3% 5%
Passing  8-mesh held on r1o-mesh % *N%
Botalstyls, T R s e 100% 100%

*For ‘““N” read the words ““Not over five.”’

The model sand grading is but the reduction to 100 per
cent. of the 75 per cent. of the mixture model that is sup-
plied by the sand aggregate free from dust filler.

An asphalt paving formula, to produce the approxima-
tion of the foregoing mixture, with the usual materials,
-would be as follows : : ‘

Asphalt cement, pure bitumen ...... 120 Ibs. or 12%
Stone-dust filler, 80% 200-mesh ..... 150 lbs. or 15%
Sand, specially graded and mixed... 730 Ibs. or 73%
—/
Batch of mixture ....... IR 1,000 lbs. or 100%

Seaton Street, Toronto, sheet asphalt, laid 1908,
photo 1917. No repairs to date

Hauling mixtures to the street is not attended with any .
very great difficulty. Cities should insist that the wagon®
be tight enough to prevent the material being droerd all
along the route from the plant to the job. The rest may
be safely left to the contractor or the manager of the C"‘Y,_'z
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’

plant, a minimum temperature for laying being provided
as a check against poorly compressed worl.c.

Whether wagons or auto trucks will prove more
economical is always a local problem. The auto truc}cs are
good for long hauls with steep grades, but there is fre-
quently greater economy in the wagon for short hau'ls
with flat grades. Provisions should be made for the rapid
loading and unloading of either, but faspecxally t}}e auto-
mobiles. The writer remembers figuring on one job that
it cost one cent a minute to have a horse-drawn wagon of
three tons capacity stand for its load, and five cents per
minute for a five-ton auto truck. After that we built a

loading hopper.
One Cent Per Inch-Yard-Mile

Canvas covers on the trucks are very good at all times,
and especially in chilly weather when the crust of the mix-
ture would otherwise become toO stiff er proper Fakmg.
They should be so arranged that there is a three-inch or
four-inch air space between the cover and the load, as this
not only saves the cover but also provides much better
protection for the hot mixture.
““One cent per inch-yard-mile”’ is ‘a good-formula to
.remember when considering the cost of hauling asphalt
Paving mixtures. That is, it costs about one centlto haul
enough mixture to lay one square yard of asphalt pave-
ment one inch thick and weig ne T
pounds, on a street one mile frqm'the mixing plant.
Multiply one cent by the thickness In inches of tl;le P?;VC;
ment, and that by the number of miles between t eﬁ) arl'xd
and the job. This is a rough and ready‘ rule that s 0u.ll
not be used as a basis for a bidding est.lmate, but it w.1f
help in quickly considering the comparative ac}var;tag;:s o
various available plant sites. It was the basis of a aﬁgﬁ
asphalt hauling contract in I\(Iiew York City at a time W
team hire was six dollars a day.

The mixture should be dumped on the street onds.ome
spot outside of where any part of that partlcglar lola 1sfto
be laid, and all of it should be handled mtofpdaceo fzr
raking by upturning the shovel at the place odiset};nf:le.
Asphalt mixtures should not be cast long d 2 ;
through the air to scatter over the to.undatxon upoan;’h cl>cse
.~ they are to be placed. This is particularly t}l;uie 110 i
- Mixtures ranging from stone-filled sheet 2_15pl E:It1 e
lithic, in which such a casting about is likely to €

Serious segregation.

Laying Asphalt In the Rain
faces of headers, curbs, manhole
forth, is an old custom, and,
The asphalt cement u§ed for
same as that with which the

mixtyre is made, and sufficient of it -sho_uld be tha;:l;())l;sd ::
be effective. If this detail of the v.vork X gor care%ess
all, it is worth doing well, and not 1n the s m:1p<}:,i,t work‘
Way we so often witness on i COntral(:t ng the surface

Sweep the foundation clean pefore P be endangered by
upon it. The investment is ; The roughened
the neglect of a detail that costs S sphalt paving re-
Concrete surface that is preferred for gty t%at aﬁ the
quires some care in sweeping 0 gk Certalcr:llust and dirt
Small depressions are reasonably free from

and loose material.
Laying asphalt in the ra

' Painting abutting sur
and handhole boxes, and SO

We think, a very good one.

this purpose should be the

in is not sO serious a matter a;

i onstrate
one would at first suppose: Experience hﬁtge:;avy -
that sections of pavement laid during g e
“falls have lasted quite as well 25 other

his is not a plea
When the weather was f9'C 5 haltTSurfaces, but for
for selecting rainy weather to lay asp

hing about one hundred

acing the surface .
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the costly mixture that is frequently hauled to the dump
because some inexperienced engineer thinks a little
moisture from above during the laying will cause an
asphalt pavement to fail. We do not recommend laying
in puddles of water, however, and every possible precau-
tion should be taken to avoid bad weather. ;

Levelling and raking mixture requires more skill and
attention than it usually gets. The raking process should
be a kneading into place with the tines of the rake so that
about the same weight of mixture will cover each square
inch of the foundation. Only in this way can a pavement
be laid that will get equal compression under the roller
and that will be of equal density throughout. We believe
that the depressions in asphalt surfaces are frequently due
to the further compression under traffic of those parts of
the pavement that are spanned by the wide wheels of the
asphalt roller at the time of laying. Certainly a roller
riding on two dense knobs of mixture cannot properly
compress the loose material between.

Asphalt Gutters Should Have Proper Rise

A true surface is essential in any good paving job, but
especially is this necessary with asphalt, where every little
fault may be seen so easily. Also, if there are no
waves, there can be no rolls, and we often think that many
surfaces displace partly because the original workmanship
left the beginning of the wavy condition that later be-
comes so objectionable. A long straight-edge, ten feet or
more, constantly in use, will do much for any paving job.

The straight-line crown is used more extensively each
year with all types of pavements, but it has special ad-
vantages in the case of asphalt where there is so much
objection to the little shallow puddles of water that form
on the centre of other crowns directly following a rain
storm. The purpose of the crown is to shed water, and it
should be made to do that as effectively as possible with
the least necessary drop from a horizontal line. One-
quarter of an inch to the foot is sufficient where a straight-
line crown is used and the surfacing work well done.

Gutters should be asphalted to the curb. There is no
reason for placing a cement or brick gutter on an asphalt
street. Whether of asphalt, cement or brick, the gutters
should rise at the rate of one inch to the foot or better for
the first two or three feet from the curb in order to form
a decided dish that will confine the water in a narrow
stream against the curbing instead of permitting it to
spread several feet therefrom. If the same care had
been used in forming asphalt gutters with the proper rise
that was used in laying cement or brick gutters on asphalt
streets, no one would ever have thought it necessary to
employ the other materials. The flat asphalt gutters of
early construction have much for which to answer. Proper
gutters can be formed and compressed with a tamper, and
an experienced roller man can get in to them effectively.

Make Needed Repairs Promptly

Lay asphalt to the street car rail wherever the street
railway road-bed is good. Where it is poor, compel the
company to make it what it should be, if possible.
There is something very disfiguring about a ribbon
of blocks along an outer rail on an asphalted street, and
it is absolutely unnecessary in most cases. The way in
which the asphalt promoters have persuaded cities to lay
block pavements along car rails on asphalted streets, has
always appealed to me as diabolically clever. These-men
know that whatever is laid will go to pieces where the rail
construction is bad, and, by shunting it over upon the
other material, they avoid the discredit that would, un-
avoidably, though unjustly, fall upon asphalt.
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First construct, then maintain your asphalt pavements.
They should not require any repairs for a number of years
after laying, except where some defect in construction
comes to light, but whatever they do need they should get.
Repairs” should be carefully made, with perpendicular
edges and properly painted joints. = An asphalt patch
should not be left higher than the surrounding surface. If
properly compressed in the making, there will be no sink-
age under traffic that will require an allowance. Do not
leave the surface higher than the car rails, manhole boxes,
and so forth, against which it is laid. This has been tried
and abandoned.

Three methods of maintenance for asphalt pavement
surfaces should be considered. There is the simplest way,
the cutting out of the defective section and replacing it
with new mixture. The surface burner method has been
used extensively, with fair results; and the remelting and
remixing process has been successfully employed in many
places. Needless to say, all three methods can be used
to advantage in every large city, each being fitted to dif-
ferent conditions that are sure to confront the engineer.

Remelting Old Pavements

The remelting and remixing of the old surfaces has
always seemed to the writer the one way that should be
more carefully developed, with a view to the future main-
tenance of our asphalted streets. The re-use of the old
material, which can be made as good as ever at little cost
by remelting and remixing, with possibly a little added
soft asphalt to rejuvenate it, will effect great economies
in pavement maintenance over a period of years. The
cost of new material is saved and the expense of hauling
the old surface to a dump is avoided. The trucks must
return to the mixing plant anyway, and they may as well
carry a load of old asphalt surface as go back empty for
the next load of mixture.

. Asphalt is in its infancy as a paving material. Each
year sees larger tonnages of it used for this purpose, and,

as paving economy is more carefully studied by our public -

authorities, the very clear reasons for its extensive em-
ployment as a road surface material will be fully appre-
ciated. The more universally it is used in any ~city,
the more economically it can be handled. - ‘

A SIMPLE WAY OF DETECTING ORGANIC
IMPURITIES IN SANDS*

—_—

By Prof. Duff A. Abrams and Oscar E. Harder

XPERIENCE in concrete construction and numerous
tests have shown that the appearance of a sand is not

a safe criterion for determining its suitability for usein
concrete. For example, a sand which appears dirty may
be entirely free from organic impurities and give excellent
results, providing the characteristics of durability and
grading are satisfactory. On the other hand, many sands
which appear to be ¢lean are coated with organic impuri-
ties of a nature that will produce very inferior concrete.
Numerous tests have been used for determining
whether or not a sand possesses the requisite cleanness
for use in concrete. The most common tests which have
been used for this purpose are the determination of silt,
and the loss in weight resulting from heating the sand to
a red color. The silt test gives a measure of the amount
of fine material—generally clay or loam—which is con-
tained in the sand, but furnishes no information as to the

*Abstracted from article in Concrete Highway Magazine.

Volume 34.

probable effect of such materials on the strength and dura-
bility of concrete or mortar made from the sand. Experi-
mental work carried out in the Structural Materials Re-
search Laboratory, Lewis Institute, Chicago, have shown
that it is the presence of organic impurities of a humus
nature that is responsible for the effects observed from
using sand of this kind. This humus material usually
comes from the over-burden of soil which is found in most
sand pits ; it may find its way into the sand in other ways-
It has been pointed out by many writers that the detri-
mental effect of silt in concrete is not proportional to the
quantity of silt in the sand. The explanation for this
result lies in the fact that it is only the impurities of an
organic nature that have a decidedly injurious effect in re-
tarding or preventing the setting and hardening of the
cement; consequently, a considerable proportion of clay
may be present without producing any effect other than 2
reduction in the strength which may be expected from the
change in the grading of the aggregate.

Researches carried out in the Structural Materials
Research Laboratory at Lewis Institute have shown that
a simple colorimetric test may be used for detecting the
presence of organic impurities of a humus nature in sands.

(It is seldom that organic impurities other than those of 2

humus nature are found in natural sand.) This experi-
mental work was begun through the co-operation of the
Laboratory and Committee C-g on Concrete and Concreté
Aggregates of the American Society for Testing Materials.

Two methods of testing for organic impurities have
been developed: (1) An approximate test for field use;
(2) a more exact method for use in the laboratory.

_The laboratory method differs from the field method
principally in that comparison is made with definite colof
standards (or bottles containing colored solutions). =

Mix the Sand With Sodium Hydroxide

The field test consists of shaking the sand thoroughly
in a dilute solution of sodium hydroxide (NaOH) and
observing the resultant color after the mixture has been
allowed to stand for a few hours. Fill a 12-0z. graduate
prescription bottle to the 474-0z. mark with the sand to b€

tested. Add a 3 per cent. solution of sodium hydroxide

until the volume of the sand and solution, after shakings
amounts to 7 0zs. Shake thoroughly and let stand for 24
hours. Observe the color of the clear liquid above the
sand. A good idea of the quality of the sand can b€
formed earlier than 24 hours, although this period is b
lieved to give best results. ] ]

If the solution resulting from this treatment is color
less, or has a light yellowish straw color, the sand may
be considered satisfactory in so far as organic impurities
are concerned. On the other hand, if a dark-colored solu-
tion results, the sand should not be used in high-gra‘.]e (
work such as is required in roads and pavements, Of n
building construction. :

Washing sands has the effect of greatly reducing the
quantity of organic impurities present. However, evep
after washing, sands should be examined in order tO de-
termine whether the organic impurities have been reduced
to harmless proportions.

The test made in the manner described above will'be.
found useful for prospecting for sand supplies, checking -
the cleanness of sand received on the job, and preli-minafy
examination of sands in the laboratory.

This test is now being used by a large number of test
ing laboratories, engineers and contractors in passing on
the suitability of sands for use in concrete. In gertd!
instances the test has been made the basis of Speciﬁcat‘orI
requirement for sand.
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ALBERTA ENGINEERS DISCUSS ENGINEER’S
STATUS AND PROPOSED LEGISLATION

ROPOSED legislation defining the status of the‘ en-
AL gineer, and the appointment of engineers to govern-
ment commissions and offices, were the principal sub-
jects discussed at a general meeting of t.he Alberta
Division of the Canadian Society of Civil Engineers, held
in Edmonton during the afternoon and evening of
April 27th.
F. H. Peters opened the discussion on the former sub-
ject. He reviewed the steps which had been taken in the
Calgary and Edmonton pranches in the discussion of this
subject up to the present time. He stated that. it now ap-
pears that it will not be possible to secure I.)ommlfm legis-
lation, -and in view of that condition 1t 1S desirable to
secure a provincial act which could be accepted by lz)all tl;e
provinces, and afterwards if necessary, afﬁ;med 1y t ﬁ
Dominion Government, thus providing a uniform law a

over the Dominion.

A. G. Dalzell, of Vancouver, described the feeling oé
the British Columbia members of the society. He state

that when the matter was pre-sented to the _Var‘lcouver
Branch, some of the members claimed that le'nglatlcgt;l']ad
been tried in two provinces and had been a failure. Objec-
tion had also been made on the ground that legislation
meant a ‘‘closed shop,”’ and the matter was further ff:om-
plicated because just at that time a ceftam group o% e'n-l
gineers in British Columbia were a.skmgmfor prov ncxazl
legislation which had some objectionable features a}r;

which could not receive the support of the SOC{ety. e
believed, however, that legislation along the lines sug-

iving favorable
gested by the Calgary Branch was nOW receivire
consideration. The entire g fully discussed by

uestion was It L
a number of the members, the result bemng the appoint-
ment of a committee consisting ©

f F. H. Peters, W. N_qur
to study the entire question,
Edwards and S. G. Porter t© nyof e ot

to draft a scheme of incorporatio )
; at
vincial authority, and to report to the summer meeting

Saskatoon.

Sam. G. Porter, secretary < h
the society, opened the disCOSSIOR /10 : el-;IiP called atten-
engineers on government commissions, % bringing
tion o the importance of the EAgINeE & ) conditions due
about the necessary readjustment of socia conlc sl
to the war and to the engiﬂe?f’s claim for, grea ﬁ‘l;i;e gHe
tion in appointment tO positions of public £€ ha<.i been
also outlined the efforts that the Alberta Dlvxslo,nt in this
making to advance the interests © the society

respect.

of the Alberta Division of

Abstract of Speech py Sam. G. Porter

t2) s
“In the ‘Literary Digest’ for March soth, brengSS,O mza:g
Mr. Porter, ‘‘an article appeared which (‘:lescr‘x T United
the unfortu’nate conditions which have anse; mm R
States, and which that paper a_ttrlbutf:d to tdg e tirc)m}(,)f o
of ﬁna’ncial men instead of engineers In the qirep

: terials. As a
: ation of war ma
production and transport deal of energy and en-

result, says the article, @ great RUEH
thusiasm }':md patriotic effort have been g?f:;‘éeda‘zghﬁov;
however, having them properly s tion c:f materials
they find that there is 20 S w’?egiint-s or shipping
in i far in €xC ;

fregome Iid a_corresponding shostage . ST b
claims, however, that the ab.lhty 9f the eng

ganize and direct war production with a

proper regard for
the necessary sequence an

d co-ordination of the various
i ineer is
processes, is being recOgmzed and that the enginee

%" {ad | o

pointment of .
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coming into his own. Let us hope that it is true; true
not only in the United States, but also in Canada.

““It may be that engineers are largely to blame for
conditions that now exist. Possibly they do not take the
interest in public and political matters they should take;
that they do not make themselves so well known as their
importance in the community would justify. Is that the
reason that among the four men considered by President
Wilson for the important position of United States Rail-
way Dictator, no engineer’s name appeared? Is that the
reason that for such offices as Minister of Public Works,
or the head of a commission to report on the reconstruc-
tion of a destroyed city, or a commission to control the
expenditure of public money on public utilities, our gov-
ernment seldom even gives thought to the idea of appoint-
ing engineers? Has not the engineer in this war demon-
strated beyond dispute the importance of his profession
and his right to proper recognition, not only in the
prosecution of the war but also in other government and

~ public service?

More Sound Development, Less Exploitation

I think we all realize that in the social readjustment
which will follow the war—which in fact is in progress
even now—the business of the world is going to be
handled on a more scientific basis than before, with labor
having more voice and capital less dictatorial power, with
the engineer and other scientists directing their efforts and
adjusting their differences. Governments are often slow to
recognize changed conditions, even where the changes are
radical, and it becomes one of our duties both to ourselves
and to our government, to interpret these social changes
and insist that they be met in a businesslike way.

“ Another condition which must be recognized is that
the government is assuming more and more the control
and operation of the resources and utilities of the country.
It should, therefore, have the best business and technical
ability of the country in charge of them instead of per-
mitting professional politicians to blunder the job. Let
us have more sound development and less exploitation.

““In insisting that the government should appoint en-

gineers ta public commissions and offices, we should insist

also that they be good engineers, properly qualified for
the work they are called upon to do; otherwise the end
in view will be defeated and both the interest of the public
and the prestige of the profession will suffer. It should
be remembered that the duties of an engineer, particularly
in public service, are often of a judicial character as well
as technical, requiring sound judgment based on thorough
training and experience. Engineers on their part should
be prepared to assume these responsibilities, while. the
government on its part should provide remuneration
adequate for such service. \

¢“This phase of the question dovetails into the question
of legislation for engineers. There is need of intelligent
regulations to define a certain minimum standard in order
to eliminate incompetents, create a high standard of ser-
vice and inspire public confidence. The public is entitled
to a knowledge of the fitness and capability of the en-
gineers it employs. By having a compulsory reg.istry,
the government would be furnished with complete infor-
mation relative to the special ability of every engineer in
the country.”’

J. L. Cote, M.P.P., was asked to speak on the Civil

'Se.rvice Act in 'Alberta. He explained that an act had

been passed by the provincial legislature providing for the
appointment of an efficiency officer, but that the officer

had not yet been named.
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PAINTS—HISTORY AND PROPERTIES*
By Robert Job, A.B.
Vice-President, Milton Hersey 'Company, Ltd., Montreal

3 AR back into history dates the use of paint for

decorative and for preservative purposes; but in the

brief time at our disposal we will consider only some
of i the most prominent types of modern paints and their
most important properties.

Paint is described, in a general way, as the mixture of
finely divided particles of solid matter called ‘‘pigment”’

Fig. 1—White Lead Paint, Showing
Chalked Condition
in a liquid called the “‘vehicle.”” Asphalt paint is merely
solid asphaltum dissolved in benzine or some other vehicle.
The pigment functions to hide the surface over which
the paint is applied to resist the action of weather and
wear, and to give color. The selection of the most suit-
able pigment or combination of pigments depends very
largely upon the relative importance of these
functions under the conditions for which the
paint is intended to be used.
The vehicle functions as the carrying and

the solid particles of pigment in somewhat the
same way that Portland cement and water unite
sand and broken stone to form concrete.

The types of paints best known are three,
differentiated by the vehicles used to carry and
cement their pigments. The most important are
the oil paints; but the enamel paints are now
used quite extensively and cold water paints are
daily becoming more popular for interior walls.

Asphalt paint is really a varnish. The
varnishes differ from the paints in that they do
not ordinarily have a pigment ; though occasion-
ally a little is added to give color, and we then
approach what is known as ‘‘enamel paint.”’ !

The oil paints consist of pigment ground in a paint mill
with oil as a vehicle, to which is added a small proportion
of Japan drier to cause a fairly rapid solidification when
the paint is applied.

Linseed oil, which is pressed from flaxseed, is the best
known vehicle used in the oil paints. Until recent years,
it was employed for all the better paints of this type, but
it has the defect that a film of it is readily penetrated by
water.

*Lecture delivered as part of ghe Extension Course on
Industrial Chemistry at McGill University.

Fig. 2—Better Proportioned Paint
After Same Exposure

Fig. 3—Short-Lived Coarse-
Particled Pigment Paint
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Other vehicles, as substitutes and improvements,
were diligently sought, because of this unfortunate
non-waterproof property of linseed oil. Among others,
fish oil, Soya bean oil, and corn oil have been care-
fully tested and successfully used under certain con-
ditions, but the greatest advance has been made by using
China wood oil. :

China wood oil, when properly manufactured, is very
resistant to water, and it is largely employed at the
present time in the manufacture of both paints and
varnishes.

The enamel paints consist of pigment ground in 2
vehicle of varnish, which con-
sists ordinarily of gum or resin,
oil and turpentine. The evapora-
tion of the turpentine leaves the
gum and oil as a strong cement-
ing medium for the pigment.
Some of these enamels are very
serviceable and resistant to
weather, and the coating dries
with an excellent gloss.

Cold water paints consist of
pigment combined with gum,
casein, etc., that dissolves in
water to form the wvehicle at

" the time of application. The
evaporation of the water leaves
the gum to serve as the cement-
ing medium for the pigment.
Some paints of this type have
very fair weather resistance.

White lead pigment is one of

the oldest and best-known. It was originally made from

pieces of metallic lead called “‘buckles’’ that were corroded
to form the white powder termed ‘basic carbonate’’ and
known as ‘‘white lead.”” This process is largely used at
the present time, though other methods have been adopted
to shorten the period required for manufacture and to im-

Fig. 4—Long-Lived Fine-
Particled Pigment Paint

prove the product. White lead, as first produced, is puri-
fied, dried and powdered before being sent to the paint mill.

White lead paint, when the pigment is properly ground
with an oil vehicle of good grade, has very great covering
and hiding qualities. Unfortunately, it also has certain
disadvantages. It is very poisonous and on exposure t0
weather it has the property of ‘‘chalking.” When one’s
hand is rubbed over a board which has been painted with
it for a year or more, the hand hecomes coated with a
white powder. Aot

Chemical action between the white lead and the 0}’
causes the change in a white lead paint film; and this

\
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action is so marked that in the course of a few years the

house which has been covered with an excellent quality of

white lead paint may be but poorly protected,.especially if
it is exposed to salt sea air. :

_ Figure 1 shows the general appearance of this condi-
tion when examined with a magnifying glass, while Figure
2 shows the condition in contrast of a better proportioned
paint subjected to exactly the same exposure and use.

Zinc oxide pigment is another which is well and favor-
ably known. Owing to its noN-poisonous properties, it 1s
more desirable than white lead for interior work. This
pigment used alone is also unsatisfactory as it produces 2
brittle coating that is likely t0 crack. ; ;

Other pigments commonly used are red oxide of iron,
ochre, sienna, ultramarine, Prussian blue, chrome yellf)W,
lamp black, and many besides, t0o numerous to mention.

Co-operation is as effective in promotng efficiency
with pigments as with people, and by far t_he best_ results
have been obtained with paints in which suitable pigments
have been properly combined. : ;

Little was known about the reactions between pig-
ments and vehicles, or the reasons for good or bad scyvice
of paints made from given materials, until comparatively
recent times. Certain bad combinations Were shunned
from sad experience. It was learned, for instance, that
white lead paint mixed with ultramarine blue, will darken
owing to the formation of black sulphide of ICfld, and that

a sign coated with white lead paint will sometimes change
from white to yellow within an hour if exposed to the
sulphur fumes from a locomotive.

The study of paints was given great im.pett'xs about the
year 1890, through the published investigations of Dr.

ment on Upright Column,

Fig. 5— & ticled Pi S
ig. 5—Coarse-Partl gorizo atal Railing

Fine-Particled on H
Charles B. Dudley, for many years the abl'e, wxc};aly lénov\lm
and respected chemist of the Pennsylvania Rai ro? ] .mr:
his studies, among other things, the: propertle; oh tP:vas
materials were Systematically mvestlgat'ed,han w asmon
learned brought about radical changes in the compo:
and manufacture of aints. :
The PennsyIvaniz Railroad gained ,much valuz}?le in-
formation as the result of Dr. Dudley's work. (ﬁaz
clearly realized, for example, that the ?ﬁect;\iene:sdallon
paint did not by any means depenq upon its €O }t);‘f tbsome
or pound. As a matter of fact, it was proven, t'2 W
of the most durable paints could be had at amimimum y
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Other railroads were not slow to follow the lead of the
Pennsylvania, one of the first to start on this work being
the Philadelphia and Reading, now known as the Readinz
Railway. The results of some of these investigations werz
presented by the writer before the Franklin Institute, and
elsewhere.

The size and form of the particles of the pigment were
shown to have a great influence upon the life of a paint

Fig. 6—Coarse-Particled Pigment on Horizontal Railing,
Fine-Particled on Upright Post

coating, though this subject had not previously received
any attention. A brief description of a case that clearly
ilustrates this point may be of interest :

Two bridge paints had been used upon the lines of the
Reading for a period of about ten years. These paints
were made by the same manufacturer, and contained
almost the same proportions of the same materials.
Though they were exposed side by side and under like
conditions all along the road, one of them became known
for its good service, and the other for very poor service.
The life of one was twice that of the other.

The difference between the service rendered by these
paints was soO marked that we determined to get at the real
causes, so as to bring the quality of all our paint deliveries
to the same high standard of durability represented by the
better paint. : A

The discovery that the main difference between the two
paints was in the relative size of the particles of the pig-
ments resulted from this investigation. In the long-lived
paint, these particles ranged from two to ten ten-
thousandths of an inch in diameter, with comparatively
few of the maximum sizes; while in the short-lived paint
the diameters ranged from two to one-hundred-and-eighty
ten-thousandths of an inch.

The average diameter, as nearly as we could estimate,
of the particles of the pigment of the satisfactory paint
was four ten-thousandths of an inch, against eighty ten-
thousandths of an inch for the unsatisfactory paint; and,
as the volumes of spheres are to one another as the cubes
of their diameters, it follows that the average particle of

_the pigment of the good paint was eight thousand times

<maller in volume than that of the bad.

The composition of these two paints was about 25 per
cent. oxide of iron combined with inert matter, such as
clay and gypsum, as a filler, ground in pure linseed oil,
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with a small proportion of Japan drier, as a vehicle. The

details of the investigation may be found in the Journal’

of the Franklin Institute for July, 1904.

The reason vs}hy this difference in the size qf the
particles of pigment makes so marked a showing in the
service of the two paints is that where the particles are
coarse, relatively large oil spaces surround them; and as
linseed oil is by no means waterproof, as we have men-
tioned, the effect of the weather is soon noticed in such
paints. :

Surface tension also operates in favor of the paint
having the finer-particled pigment, on the same principle
that causes fine sand, when wet, to hold together, where
coarse sand or gravel will not.

Figure 3 shows the appearance of a paint film of the
short-lived coarse-particled pigment, and Figure 4 shows
that which had fine-particled pigment and was long-lived.

Fine-Particled Pigments the Best

Figure 5 shows a portion of a bridge after the paints
upon it had been exposed for four years. The upright
column had been coated with the bad paint, and the hori-
zontal railing with the good. Figure 6 is another part of
the same bridge in which the upright post was coated with
the good paint and the horizontal railing with the bad. In
both pictures and in both positions, the paint with the fine-
particled pigment is seen to be in good condition, while
the other is not. ° i

These tests demonstrated that some of the most
durable paints were composed of the simplest and least
expensive of pigments, and created a good deal of interest
because the findings ran counter to the preconceived ideas
of many who had assumed that in order to be really good
and give long service a paint must be composed of one of
the more expensive pigments, such as white lead, and that
those which contained the so-called ‘‘inert materials’’ were
to be looked upon as ““doped’’ products.

Because of misbranding and wholesale and indiscrimi-

nate adulteration, the manufacturers were in some cases
to blame for this. For example, we have seen a sup-
posedly oil paint that contained 30 per cent. of water.
Another paint labelled ‘‘pure white lead’’ contained no
white lead. Many other cases could be cited, and it is
small wonder that such abuses led to a public outcry and
legislation that was sometimes carried too far.

It became necessary, because of these conditions, to
determine the truths about the properties and char-
acteristics of the different paint materials, and the work
was finally undertaken by the Scientific Section of the
Paint Manufacturers’ Association of the United States.

Experimental Iron and Steel Panels

A fence was built at Atlantic City, and several hundred
panels were coated with paints of different formule in
order to determine the value under exposure to the weather
at the sea shore of the more important materials used as
pigments, and also to show the most durable combinations
of the various pigments under such conditions. Ex-
posures were made on both iron and steel panels as well ;
and, subsequent test fences were erected in other parts of
the country in order to get varying climatic conditions.

The tests were made under the supervision of the
American Society for Testing Materials, and a vast fund
of information regarding the service value of various com-
positions and combinations was obtained.. Materials that
many considered as adulterants not long ago are now
known to have a definite value in the design of high-grade
paints.

Volume 34.

Misrepresentation still exists under the stress of com-
petition, but the general plane of the paint industry is dis-
tinctly better for the simple reason that the principles of
manufacture, the relation between cause and effect as ap-
plied to paints, and the properties of paint materials are
all far more thoroughly understood than was the case even
at the beginning of the twentieth century.

It will be clear from what has now been said that in
order to be serviceable a paint must be composed of a
pigment that is of a character well adapted to the. condi-
tions under which it is to be used, that this material must
be in the most effective physical condition, and must be
carried in a vehicle which will form an effective bond be-
tween its particles and at the same time be as nearly
weatherproof as possible.

The spreading quality is a factor that should be very
carefully borne in mind when purchasing paints. That
having the pigment composed of the most finely divided
particles, other things being equal, will spread farthest.

Specific gravity is another important factor, and should
be studied accurately by the purchasing agent who is buy-
ing by the pound. The paint of the least specific gravity
will be the greatest in bulk; and it is bulk, not weight,
that counts in determining the spreading capacity of
paints.

The labor cost of applying. the paint is usually far
greater than the cost of the paint itself; and it is im-
portant to remember this as a special incentive for the

purchasing of the most durable paint for the purpose.

Specifications for various types of paints were the
natural outcome of all the foregoing investigations and ex-
periments with paints and paint materials. Such specifica-
tions have been drawn by the writer and others to cover
paints for use under many different conditions, and these
can be filled by any manufacturer who is willing to give
care and attention to the work. Some of them, in fact,
now carry these preparations in regular stock.

Specifications Lead to Economies

By purchasing wisely, under carefully drawn specifica- -
tions, real competitive prices that represent the true
market value of the paint materials plus a reasonable
allowance for the costs and profits of manufacture, can be
secured.

Marked economies have been effected by some of the
principal railroads and by many smaller users of paints,
through lowered costs and increased service as a result of
working along these lines.

Large purchasers know they can not afford to do other-
wise than buy according to specifications specially drawn
to cover the needs of the service. It would be much to
the advantage of many of the smaller purchasers who use
quantities that would warrant the small expense connected
therewith, if they would do likewise. ;

Final testing is, of course, absolutely necessary, for it
is useless to buy according to specifications, or even on
promises, unless the paints actually delivered are tested tO
determine whether they are as specified or represented.

VISIT TO OTTAWA PUMP HOUSE

Through the courtesy of J. B. McRae, consulting
engineer, Ottawa, and by invitation of the mayor and
hoard of control of that city, the members of the Ottawa
Branch of the Canadian Society of Civil Engineers and
their friends, including ladies, visited the new city pump-
ing plant last Saturday afternoon. The plant was shown
In operation under various loads.
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= Letters to the Editor

Mr. Dick Answers Mr. Newton

Sir,—Owing to absence from Ottawa, the attack on
my parpphlet, “Briquetting of Lignite,”” was brought to
my notice only a few days ago-. Were it not for the ex-
penditure on this plant that is being undertaken by the
Dominion, Manitoba and Saskatchewan Governments, I
would not consider it necessary to refute Mr. Newton’s
erroneous statements and deductions.

“NI.I‘.‘NCVVDOI'I states that he is not a “‘coal-chemist’’ nor
a “‘mining engineer’’ but that he speaks as a ““member of
the public, who has looked a good deal into the fuel situa-
tion for the last few months from a commonsense point of
view,”” and that he has burned lignite through the whole
of one winter.

Most people consider that lack of technical knowledge
respecting a purely technical subject disqualifies a man
from discussing such subject. Mr. Newton, however,
does not share that opinion. Mr. Newton seems to think
that the best man to settle a disputed point is one who
does not know anything about it because he is not biased
either way.

Before discussing the erroneous statements and de-
ductions in Mr. Newton’s letter, I' desire to correct his
misunderstanding of the position of the Commission of
Conservation, particularly as a knowledge of certain basic
facts will demonstrate that he had absolutely no ground
for many of his gratuitous assumptions.

! Over a year ago, the Research Council requested the
Mines Branch of the Department of Mines to investigate
the carbonized lignite briquetting process and to supply
cost data respecting same. The report was prepared for
the Mines Branch by Mr. B. F. Haanel, who, I under-
stand, was assisted by an expert fuel engineer. The
Mines Branch transmitted a copy of this report to the
Research Council.

Later, Mr. R. A. Ross, on behalf of the Research
Council, requested the Commission of Conservation to
report on the “market”’ possibilities of carbonized lignite.
I was instructed to prepare this report and a copy of same
was transmitted to the Research Council. On page I3
there is an estimate of cost, of fixed charges, etc., for a
30,000-ton plant, based, I understand, upon data con-
tained in the report made by Mr. B. F. Haanel to the
Mines Branch.

The Commission of Conserv
sible for any statements respecting
tion or operating the lignite briquettin
Commission reported on the practicabi
such plant.

The Commission of Conservation did not recommend
that $400,000, or any other sum, be expended on a briquet-
ting plant, nor that such plant be constructed, and the
Commission was not asked to make any recommendation.
Any recommendations of this nature were, I understand,
made by the Research Council.

The selection of the site for t
its construction and operation, and the selection of the
process are entirely in the hands of the Research Council,
and the Commission of Conservation has no responsibility
in connection therewith and has not been consulted in any
way respecting same. All basic data, respecting the fore-

ation is in no wise respon-
the costs of construc-

he briquetting plant and

g plant, nor has the
ility or efficiency of.
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going, contained in my report were received from the
Research Council. j

Mr. Newton states that on page 13 of my report the
cost of United States anthracite in Winnipeg is given as
$9.50 to $r10 per ton, and that on page 17 the same report
shows the cost as $11.25 per ton, and that no dates are
given as to what year these figures apply.

These statements are made in this form although it is
clearly stated that prices on page 13 are for the two years,
1916 and 1917, and are “‘f.o.b. cars,” whereas the prices
on page 17 are for coal ““delivered’’ and are, of course,
prices prevailing at date of writing the report, which, as
shown on page 3, was prior to October 24th, 1917. Why
does Mr. Newton ignore this difference?

Mr. Newton objects to the freight tariff figures and’
quotes the higher tariff in force to-day. What he omits
to state is that the tariff he quotes only went into effect
one month ago. Is it fair criticism to quote a tariff that
was not in effect till five months after my report was
written?

With regard to the B.t.u. value of the Souris coal,

nothing: that Mr. Newton can Say will increase it. The
analyses are given on pages 20 to 23 and can be consulted
by anyone desiring accurate information respecting same.

Respecting the ash content of the coal from the larger
I refer your readers to the analyses re-
ferred to above. = These samples include the so-called
black-jack, seams of clay, etc., referred to by Mr. Newton.

Respecting detailed costs for carbonizing, briquetting,
etc., and data respecting the proposed plant, I refer Mr.
Newton to Mr. R. A. Ross, from whom these figures were
obtained. No allowance for the by-products was made in
my report, as it was the purpose to err rather on the safe

side than otherwise.

To take up all Mr. Newton’s statements and treat them
seriatim would require more space than would be justified,
but I think enough data have been cited above to demon-
strate that Mr. Newton should acquire at least a super-
ficial knowledge of the subject he discusses before rushing
into print. ‘

In concluding this communication, I desire to voice a
protest against the language used by Mr. Newton respect-
ing a brother engineer. Under any circumstances the use
of such epithets as «tinconsistent, inaccurate, too vague to
be of any service and misleading,”” ‘‘most extraordinary
ever came across,’’ etC., is inexcusable. It
is doubly so when based upon an ignorance of basic facts
that could easily have been ascertained had Mr. Newton
cared to make the attempt, and when made by a man who
states that he is not 2 (tcoal chemist’”” nor 2 “mining

engineer.”’

operating mines,

proposition I

WM. J. DICK, M.Sc.
Ottawa, Ont., May r1th, 1918.

Engineering Ethics and Salaries

Sir,—The writer was pleased to see in your issue of the:
oth inst., a letter from Mr. Goldman criticising the code
of ethics laid down by the Canadian Society of Civil En-
gineers, for it i certainly a glaring fact that the consult-
ing engineers are the only ones provided for in the present
code, whereas it is patent to all engineers that a code of
ethics is very necessary for the guidance of the engineer-
employees, perhaps more SO than for the consulting
engineers, even though it might not be accepted as a guide
by a large number of employed engineers who are not

members of the society.
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Were we to look closely into the matter, we might find
that it is this lack of ethics for the guidance of the em-
ployed engineer, that is keeping a large number from be-
coming members of the society. There is nothing so de-
grading and disgusting to an engineer when he is apply-
ing for a position where the usual request is made, ‘“State
salary expected,”’ as to feel that he cannot consider what
is a fair value for his services but must consider chiefly
as his guide in answering the question, the lowest figure
that some other engineer will offer his services for.

Mr. Goldman says that one of the main objects of the
“Canadian Association of Engineers” is to raise the
standard of ethics among the engineers in Canada. The
writer takes it that he means both the consulting and em-
ployed engineers, and were it to do that alone, it would be
worthy the support of all engineers. But why not go a
step further and endeavor to form some rules that would
assist in answering the salary question as mentioned
above ; some rule that would be a sort of general standard
to measure the value of an engineer’s services? For
instance, take the position of a city engineer. Is it not
possible to base, in a general way, a standard of remunera-
tion by (a) the population; (b) the difficulties attending
sewage disposal; (c) the difficulties of obtaining a pure
and adequate water supply; etc.; or may there not be
other and better ways that discussion would bring to
light? Of course, the question of over-supply will be a
great factor with many in deciding the remuneration to be
given an engineer in return for his services, and this is a
subject that will have to be considered very seriously in
the near future.

How would it do for our colleges to publish a syllabus
containing a comparative remuneration table, as follows:

Civil engineer—Transitman, $75 to $g0; resident en-
gineer, $100 to $125; division engineer, $150 monthly.

Locomotive engineer—$140 to $175 monthly.

Railway conductor—8$130 to $175 monthly.

Brakeman—S$125 to $140 monthly.

Boss carpenter—$180 monthly.

Boss mason—8$180 to $225 monthly.

Such a table might not be a pleasing embellishment to
a college syllabus, but it would present the naked truth.

WM. CROSS, M.Can.Soc.C.E.
Toronto, Ont., May 14tn, 1918.

Armor Plates in Concrete Road Joints

Sir,—While reading the various interesting articles

-in your issue of May 2nd, my attention was drawn to an

article describing a series of recommendations decided
upon by a committee appointed by the American Society
of Civil Engineers. A

This committee was, I notice, appointed some years
ago to consider the whole question of road construction,
and in your article we have their findings.

The paragraph referring to armor plates at expansion,

joints is the one point to which I take strong exception,
and I would like to ask those gentlemen if they ever com-
pared an armored joint with an unarmored one a few
years after the work had been executed.

For the purpose of shedding light on the two methods
of constructing an expansion joint, I am enclosing two
photographs. Both these pavements were constructed. in
1913, and are samples of numerous instances illustrative
of both methods. g

From my viewpoint, when forming an expansion joint,
it is desirable to have and retain a perfect arris on both
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sides of the jointing material, and my experience leads me
to the conclusion that this is impossible unless you have
some form of plate.

There are, of course, plates and plates; but I submit
that if the members of the committee had tried an armor
plate properly designed and made from dead mild steel,
they would, I venture to think, have returned quite a dif-

Expansion Joint
Protected by
Truscon
Armor Plate

Unprotected Expansion Joint,
Note Reinforcement Show-
ing Through the Broken
Concrete

ferent finding. The photographs sent herewith arenot
by any means solitary examples. They can be found right
here where the writer is located; both armored and un-
armored joints may be seen, and a very slight study of
the results ought to convince any engineer that it is
economy to use armor plates. ‘

: A. ]J. RIDDELL, A.M.Can.Soc.C.E."
Walkerville, Ont., May 15th, 1918.

‘“‘Canadian Association of Engineers’’

Sir,—Will you kindly allow mé space in your valuable
paper to place before the engineers of this country the
aims and objects of the ‘‘Canadian Association of En-
gineers,”” so far as the writer understands them. This
association has been forced into existence by conditions as
they have been in the past and are at present, and intends
to carry on a progressive movement to meet conditions in
the future as they arise, to the best interests of the
engineer.

To remedy the present conditions in the engineering
profession in such a manner that the effect will be to give
the proper status to the engineer and place him on that
plane to which he rightly and justly belongs, and gain for
him the respect to which he is entitled and which obtains
in the other professions, will require drastic measures.
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Dr_astic is a hard word, and herculean efforts will be re-
quired, but the writer feels sure that an association
especially formed to carry on this great and necessary
work, not hampered by old conservatism, precedents and
moss—covered ideas, can accomplish much.

The faith in an ideal, the strength of will to persevere
_ to an accomplishment of that ideal, the vigor and audacity
of youth, are great assets in the uphill fight to overcome
the old idea that the engineer is a necessary evil (indeed,
a great many consider him an evil whether necessary Or
not) in the commercial life of any country.

The fields of greatest need in which the association will
be most active are at present four in number :—

First, the relation of the engineering profession to the
community.

Second, the engineer in political life. :

Third, the financial remuneration of the engineer.

Fourth, the establishment and maintenance of a service
bureau.

This question of the relation of the engineering profes-
sion to the community is as vital to the non-professional
man as to the engineer. It has been discussed to a very
considerable extent by engineers of both the United States
and Canada. The community is here taken to mean the
local municipal centre as distinct from the larger centres,
the federal and provincial parliaments.

R. O. Wynne-Roberts, in The Canadian Engineer of
April 18th, tells us that Dr. ‘G. F. Swain says, ‘“The en-
gineer is the advance agent of civilization’’ ; and as the
advance agent’s business is the advertising of his organi-
zation, it follows that the engineer should advertise.
Therefore a practical high order of publicity should be
resorted to and the public made acquainted with engineer-
ing problems and their method of achievement.

The engineer and his organization in the different com-

mercial centres could and should be collectors of statistics
out and co-

and all useful information. They should seek
ordinate all facts appertaining to the problems of their city
or district, and thereby become a central point to which
each and every member of the community, the .collectiv.e
bodies as well as the individual, would of a necessity gravi-
tate to seek help and guidance in the solution of their en-
gineering difficulties. :
Secondly, the engineer in parliament; and why not!
Is he inferior in intellect or intelligence? Is he less
capable of using his special knowledge of the laws and
forces of nature than his brother of the other professions?
Why, then, does he not take his place on parliament hill?
The problems confronting this country are greater to-
day than they ever have been in the past, and they are
essentially engineering Ones- Transportation, both lake
and rail ; conservation of power and fuel ; mining and min-

ing laws; these are the very elements of an engineer’s
existence, He lives in them; he lives for them; they are
in these he has been

part and parcel of himself ;- yet : s
ignored, has been relegated to the minor positions, and
has had to look on while other hands have been attempting
that which is for them the impossible. .

The new association will encourage the engineer to
enter parliament and take his place, that of leader, in the

forefront of the fight for the advancement Of civilization.
Surely the trained engineer, with his wealth of knowledge

of engineering ; experience of organizatxon;_keepness and
d co-ordinating facts;

faculty for hunting, classifying anc .
and habit of sticking with'a thing till success crowns his
efforts, would give better service as head of a;l departr?gnt
of public works, railways and canal, etc.y than wou.d -2
layman whose fertile brain is concerned mostly with after-

dinner speeches and party politics.
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The engineer’s clean, wholesome mind, the sterling
character derived from his close association with nature,
would in a great measure tend to elevate the trend of
politics in this country. It is inconceivable that an en-
engineer at the head of a great public service department
would advocate undertakings for which there was no
justification for the sake of party welfare. It is abhorrent
and altogether foreign to his being to make political play-
things with the bounties of nature.

Thirdly, the financial remuneration of the engineer is
an important object of the association and one that touches
us all very closely at present. The engineer is the most
poorly paid of all the professions, while his responsibilities
are infinitely greater. The engineers, senior and junior,
who designed and puilt the Quebec Bridge, the railways,
the tunnels under the Hudson River, the tubes of London,
and many other engineering enterprises, had on- their
shoulders the safety of more lives in one month than any
member of any other profession has on his in a whole life-
time. Is not this responsibility of the highest order? Is
it, therefore, fair and just to ask an engineer to accept 2
salary lower than that of the other professions or even
trades? Rather the reverse, I should think. '

" An ex-counsellor or ward politician is foisted into a

position with a large salary attached as head of a depart-
ment which is essentially an engineering one, and employs
engineers at small salaries to help him keep his head above
water.
A certain municipality cuts in half the salary of its
engineer and reduces his staff, thereby lowering the
efficiency of the whole organization for the sake of
“‘economy,’’ while precious lives hang in the balance.
There can be no doubt but that it should lie within the
power of the engineering profession to regulate the degree
of efficiency to the maximum of safety in any engineering
department in this country, and not leave to the tender
mercies of a non-engineer, matters of such vital im-
portance. :

Someone, the writer believes, has defined the engineer
as one who can make a dollar do the work of two, but this
refers entirely to his engineering problems and not to his
wife’s purchases of the necessities of life.

The remuneration for the services of those in other
professions and trades has been steadily increasing during
the last ten years ; the salary of the engineer has remained
at practically the same level for the last twenty-five years;
which fact, together with the increased cost of living, has
made it a very serious and difficult problem indeed for the
engineer to make both ends meet and still retain his
respectability. ;

Lastly, the establishment and maintenance of a service
bureau is a very important move in the right direction and
one which will meet with the approval of and be appre-
ciated by all in the profession, both employers and
employees.

The following absurd condition came to the writer’s
notice a short time ago and has since been confirmed: An
engineer residing in Montreal had to apply to an engineers’
employment bureau in Cleveland, U.S.A., for a position
in his own city of Montreal, not féur blocks from where
he resided. At the present time thete are no headquarters,
no central point to which the engineer seeking employ-
ment may go to for information relative to his require-
ments or needs. He is like a ship without a rudder, drift-
ing hither and thither, buffeted by wind and tide till by
haphazard he gets a position. Generally he takes the first
one he finds, whether he is likely to do justice to it or not.
Maybe he will be a square peg in a round hole; but, dis-
couraged by his endeavors, he seeks no further. Unsatis-
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fied and unsatisfying, the service he gives will be directly

proportional to his satisfaction in his new position, conse- .

quently the employer has a lower opinion of his abilities
than he otherwise would have.

A service bureau where the experience and capabilities
of the engineer are tabulated and indexed, where the em-
ployers could list their requlrements w0uld tend to obviate
this extremely annoying and unprofessional condition.
The labor unions have their headquarters—the labor
temples—to which they may go for news of the trade. Is

the engineering profession too proud to emulate the good

points of the trade unions?
Without such a bureau, the engineer seeking a position
is to a certain extent restricted to the locality in which he

resides, unless he is directly connected with the conditions

and requirements of the profession throughout the whole
country. Would not such a bureau tend to elevate the
individual as well as the profession, and increase the value
of the services rendered?

Mr. Stinson, speaking at a recent meeting of the Cana-
dian Society of Civil Engineers in Toronto, said, ‘‘The
engineer needs a selling agency for his services.” A
service bureau fills this requirement by bringing the em-
ployer and employee into close touch. Each may choose
the other; both are satisfied customers; and satisfied
customers are the essentials of good business.

FREDERICK B. GOEDIKE,
, B.Sc., A:M.Can.Soc.C.E.
Toronto, Ont., May 16th, 1918.

CALGARY WILL SUPPORT CITY LABORATORY

AST winter a resolution was forwarded by the Calgary
Branch of the Canadian Society of Civil Engineers to
the mayor, commissioners and city council of Calgary,

requesting that in view of the very excellent work being

. performed by the laboratory of the city of Calgary under
the able management of its chemist, F. C. Field, they
grant their utmost support, financial and otherwise, to it.

The following reply from the city clerk has just been

- received by the secretary of the Calgary Branch:—

““I beg to advise you that council at its regular meet-
ing, held on the 29th ult., adopted clause 6 of the report

~ of the city commissioners of the 27th ult., as amended,
and which reads as follows :—

‘“ ‘Re communication from the Calgary Branch of the
Canadian Society of Civil Engineers re city laboratory.
From what information we have received we find that the
resolution of the Canadian Soc1ety was intended to bring
more prommently before the city and the pubhc generally
the value of the city laboratory to this community, and to
point out how it might further assist in advancing research
work and future development of the city and province.
It was pointed out to us that there have been- a large
number of failures in concrete work in the prairie pro-
vinces, which is costing governments, private and public
institutions’ large sums of money. Investigations. are
being made by the Canadian Society of Civil Engineers
and other organizations with a view to determining the

“ cause and the remedies to be applied. There are also
many other questions with regard to the economic utiliza-
tions of the provincial resources, and it is the wish of the
Canadian Society of Civil Engmeers that the city should
lend its assistance through its laboratory and, if necessary,
grant some small financial support in carrying on some
expenmenta] work which would be to advantage to this
city and community.
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‘¢ “We, therefore, recommend that all support possible
be given by this city to any legitimate research work that
will be for the general benefit of our community. Any
moneys necessary in this connection to be reported to the
council.” "’

THE PERSONAL PROBLEM OF THE ENGINEER
IN WAR TIME*

By Edmund B. Kirby, New York City

AR, tearing away the habits and formule witil

which we are accustomed to veil the funda-

mentals of existence, has set us face to face with
these realities. In their presence trivial matters vanish
and the questions, ‘‘What is my duty; am I doing it?”’
press themselves upon the soul of everyone. Whether
they are but vaguely felt, or, on the other hand, are
clearly defined, the demand cannot be evaded. Every
man must justify himself to himself, and do it now.

But with the technical man, whose special distinction
is a long training in clearness of thought, these questions
are specially insistent, and yet strangely difficult.

In a war of engineering the men who apply science
to the industries of the country and who direct the de-
velopment of its ‘machinery and processes, should be .of
peculiar value. Their knowledge and experience has a
special fitness for the task in hand. Why, then, are not
all such men, both young and old, taken from the non-
essential industries and put into the war service of the
government? In Germany every chemist, engineer and
handler of men is assigned to the war work to which his
special ability is best adapted.

. While the enemy does this, we do not. With us a
few distinguished specialists are invited to do certain
things for the government, but the great mass of the
technical men of the country are left to their own devices.
They serve as usual in the commercial industries of the
country, but beyond this their vast total of knowledge
and ability has no means of expressing itself. As en-
gineers and chemists they do not count. As ordinary
citizens the young men go to the front, while older ones
assist in bond selling, in Red Cross work, and in the
many other public war movements, but as technical men
their reserve capacity is unused.

Now, somebody must stay at home and furnish food,
coal, steel, munitions, transportation, and, under the
practical conditions of industry as it is now organized,
the technical man usually finds himself doing these things
at a more or less comfortable salary for a corporation
which is making a more or less comfortable profit. No
exception can be taken to his part in this. To care for
his family, to pay his bills, and to lay up what reserve
he can—these are the normal duties of every man. Why,
then, do they not satisfy the engineer now? Why is he
everywhere so uneasy, so discontented with his relation
to the war?

How May He Satisfy This Obligation?

Is it not because he sees, whether vaguely or clearly,
the difference between his position, proper as it may be,
and that of the man who lmpenls the safety of his family
and offers his own life in service at the front for $30 a
month and expenses. For this difference is fundamental.
It cannot be camouflaged to his own soul by the smug
excuse that he is part of a necessary industry.

—_————

*From “Bulletin’’ of the Canadian Mining Institute.
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Money-making and patriotism have nothing in com-
mon. One is material, the other sacred. One is self-
interest—and the fact that the nation is often able to turn
this self-interest to account does not alter its character;
the other is self-sacrifice, that highest expression of duty,
and to it the hearts of all men go out in reverence.
Patriotism, then, requires that a man shall do something
other, or something more, than the mere filling of his
accustomed place in industry. The altar of one’s country
can receive only sacrifice.

The personal problem of the technical man is, there-
fore, a specially a flicuit one. How, with indifference on
the part of his government, may he satisfy this obligation
of honor in some way which will be effective? In this he
cannot expect help from his government, because the
latter is not sufficiently organized to consider such pro-
blems as making the most effective use of its technical
men, The answer must come from these men themselves.
Government has not the attributes of an individual. It
is at best a crude and imperfect mechanism, efficient only
in certain routine directions. Unfamiliar problems simply
encounter a succession of ordinary men at desks, each
harried by people to see and letters to write. The higher
the position, the less there is of opportunity for consid-
eration of new things.

But it is the genius of our race to be able to supply
from below whatever lack there may be in the govern-
ment above, and in doing this, technical men can obvi-
ously be most effective in co-operation with each other.
The first step has naturally been the spontancous effort
to get as many as possible directly into the army a.nd
navy. The next has been the attempt to induce the utili-
zation of selected specialists in civilian councils, boards,
etc. But these measures have brought only a small per-
centage of the technical brains of the country into war
service. Their vast reserve capacity is still practically
untouched. To partly meet this situation a third step 1s
now being taken in the United States, which is to bring
war work to all technical men at their own homes, and
for this purpose the technical societies have recently
organized the War Committee of Technical Societies,

which is just beginning its task.
War Committee of Technical Societies and Its Work

The work which the War Committee of Technical
Societies has undertaken is to distribute war problems to
the technical men of the country at their own homes, a.nd
to bring into action upon these problems the inventive
ability of the country which is now latent. ¢

By stimulating these trained men, over 100,000 In
number, together with the wider circle to be also reached
through them and by the aid of the ;ourn‘:«:lls, it is hoped
to concentrate the attention of American inventors upon
the matters which are most important and in which they
can he most effective, and to aid them in the rapid de-

velopment of their work.

The problems, selected from every available source,

are to be prepared with the aid of specialists and issugd
to the membersghip (about 35,000) of the societies a ;‘eahy
represented, accompanied by such a presentation O the
state of the art as will d stimulate inven-

best interest an 9
tive ability. As rapidly as effective arrangements can
made, it is expected to 1€

ach the membership of all ogt}er
technical societies, and also the general inventive ability
of the country.

Certain kinds of war problems, such as those re-
quiring secrecy and others relating to the de:eloxgli'?lzni
and perfecting of devices, require the hmos net Cnn
specialists and the best equipment that the country a

command.

thing.
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Most problems, however, are suitable for general pre-
sentation to that vast reserve capacity of knowledge,
inventive ability and equipment which cannot be identified
and selected. The work of the committee, aided by the
prominent specialists, is to bring this unknown capacity
into action and to secure quickly the best it can furnish
to the cause. This will be utilized in such ways as the
government may direct.

The necessary trials and experiments will be conducted
upon ideas and inventions which are of value. Ample
funds for such purposes are available through the affilia-
tion of the War Committee with the Naval Consulting
Board, which is acting officially as a national hboard of
inventions. All inventions which have successfully passed
the necessary examinations and tests are turned over to
the particular department of the Army and Navy Service
where they may be most profitably utilized.

Collect Problems from Whole Allied Front

It is hoped that the technical societies of Canada,
Great Britain and France may see their way to co-operate
in this work by organizing in some similar way. The
ideal which it is hoped to reach is the creation of joint
machinery by which war needs and problems may be col-
lected continuously from the whole front and within two
weeks be in the hands of every technical man of the
Allied nations.

But the above undertaking, important as it is, is only
a partial solution of the personal problem confronting
every man. The rest seems to be up to the individual
and his own initiative. The essential difference between
the professional man and the average man on the street
is certainly not in the nature of their occupations. That
of the laborer is just as important to society as that of
the engineer. The vital difference, if one exists, must
exhibit itself in their respective actions at times of public
need.

If, with elaborate training and long experience in
clear thinking, in the sense of responsibility and in the
guidance of others, the engineer or chemist does not meet
a crisis by showing more initiative than others, he is
simply a useful workman, and not the superior citizen
that his expensive training should have created. He:
cannot escape from being measured by the standards
common to all humanity. ;

If, then, he cannot function professionally so far as
he would like, he can at least show exceptional activity
as a citizen. The sacrifice he substitutes for a personal
appearance at the front will be money or service, or both,
but it must be enough to hurt. As to choice, there are
so many things which require doing: work to be found
right at hand and undertakings at a distance. Those
movements already under way need helpers, while un-
numbered others wait for someone to initiate and to push
them. The genius of the engineer is creative power, and
there can be no better exercise of it than to start some-

Every Fault a Call for Somebody

Where things are going wrong, it is useless to point
out what ““They”’ ought to do. “They’’ means I. Every
fault in the public machinery is a call for some individual
to start the work of ‘repair. Difficult as it seems for an
unknown and distant. man to affect large affairs, he can
work apparent miracles in this direction by taking advan-
tage of a certain sentiment, following a certain process
and exhibiting a certain characteristic. The sentiment is
the eagerness of others to assist in everything that will
help to win the war. The process is the time-honored one
invented by the old woman to get her pig to market, as

\
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duly recorded in the chronicles of Mother Goose. The
characteristic which completes the formula is plain,
dogged persistence.

Never has the call to action been so insistent as now,
when that hideous monster called Germany threatens
every corner of the earth and everything that we hold
sacred. ;

In the throes of parturition, a new and a better world
is being born. By the touch of elbows on the long battle
front, a new comradeship is being created, the union of
everything that is good in humanity, for war to the end
against everything that is evil. It is a comradeship which
is extending back into the very souls of our nations, one
which will eventually reach every class and touch every
individual.

And, at last, through that power which sways the des-
tinies of nations, the United States is corhing to take the
place of fallen Russia. Slowly, with many mistakes, with
heartbreaking delays, we are coming, Canada!

THE NEW ERIE CANAL

AST week the enlarged Erie Canal, connecting the
Great Lakes and the Hudson River, was opened for
traffic, though the formal opening will take place,

with elaborate ceremonies, at a later date. The original
canal, begun in 1817 and completed mn 1825, had a minij-
mum depth of 714 feet. 1In 1903 it was decided to rebuild
it on a larger scale, and $150,000,000 has been spent on
the project. : :

The main channel is from Buffalo to Troy, 352 miles,
and there are tributary canals to the Hudson from Oswego
and Lake Champlain. In all, the State of New York will
have 532 miles of canalized inland waterways. For the
greater part of the distance, rivers and lakes have beep
utilized. Between buffalo and Troy there are lift locks
with a total lift of 210 feet. In order to raise the water
level, thirty-nine artificial dams have been constructed.

Despite the enormous ouiiay, the Erie will remain a
barge canal, with a minimum depth of 12 feet compared
with 23 feet in the new Welland Ship Canal which Canada
is constructing. It is impossible to predict the extent to
which Great Lakes traffic for the Atlantic seaboard will be
diverted to United States routes by the deepening of the
Erie Canal.

The attraction of a deeper waterway from Buffalo to
the Atlantic seaboard via the Hudson River will be offset
partly or wholly by the new Welland, which will take the
largest class of freighters. But when cargoes have passed
the Welland, there will be competition between the 14-foot
St. Lawrence Canal system and the 12-foot Erie Canal
from Oswego to the Hudson. If the results are unfavor-
able to the Canadian route, the deepening of the St.
Lawrence Canals will no doubt be hastened.—(Editorial in
the ‘‘Toronto Globe.”’)

Tenders are being called by the Department of Railways
and Canals, Ottawa, for rebuilding of the lower entrance
piers, Lock 25 and Lock 23, respectively, on the Galops and
the Rapide Plat canals.

The Brantford, Ont., gas committee presented a report
to the City Council recently calling for the securing of an

. engineer to investigate gas purification, the supply of gas
available and the cost of an artificial gas plant.

The Turbine Equipment Co., Ltd., Toronto, Ont., have
the contract from the Otis-Fensom Elevator Co., for a 50
horse-power motor-driven De Laval centrifugal pump, for use
in connection with a kydraulic elevator, to be installed in the
Bell Telephone Building, Toronto.
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NEW. ASSOCIATION SUSPENDS MEETINGS .

T a meeting of the ‘‘Canadian Association of En-
gineers,’’ held last Monday evening at the Engineer’s
Club, Toronto, it was unanimously decided to

suspend all meetings during the -summer.

After there had been considerable discussion regarding
whether the association should be purely Canadian or a
branch of the American Asscciation of Engineers, a repre-
sentative of The Canadian Engineer who attended for the
purpose of reporting the proceedings, pointed out that the
aims and objects of the proposed new association appeared
to be identical with those of the Engineering Institute of
Canada. He summarized the manner in which the To-
ronto and Ottawa branches of the Institute propose to deal
with some of the problems that seemed to be of greatest
interest to the prospective members of the new association,
and urged that the Institute be given a fair chance to
show what it can do along the lines of increased pay,
closed profession, employment bureau, national status,
etc., before dividing the efforts of the engineers by the
formation of another association. After thorough debate,
this viewpoint was supported by H. W. D. Armstrong,
Thos. Taylor, F. B. Geodike, C. E. Tilston and others.

F. B. Goedike moved that the meetings of the pro- -
posed association be suspended sine die but that the ‘‘con-
stitution committee’’ continue its work so that the associa-
tion will be in shape to resume its activities at a later date
should the prospective charter members feel that the En-
gineering Institute of Canada was not fulfilling expecta-
tions. This was unanimously carried and the meeting
was then immediately adjourned.

AT AMERICAN WATER WORKS CONVENTION
MONG the delegates who attendéd the convention
of the American Water Works Association, held
last week in St. Louis, Mo., were the following from

Ontario :—

R. L. Dobbin, superintendent of waterworks, Peter-
borough; W. H. Randall, waterworks department,
Toronto; H. Hyman, superintendent of waterworks,
Kitchener; W. E. Macdonald, waterworks engineer,
Ottawa; C. D. Brown, Walkerville Waterworks Co.,
Walkerville; C. W. Schiedel, Waterloo Water & Light
Co., Waterloo; Geo. Geddes, water commissioner, Ste
Thomas; Robt. Hicks, water commissioner, Peter=
borough.

The British Columbia Provincial Public Works Depart
ment inspection of the flood damages in the Bella Coola sec-
tion shows that the necessary repairs and construction of roads
and bridges will total about $66,000.

The Hydro-Electric Power Commission of Ontario, have
awarded the contract for six De Laval single and multi-stag®
motor-drlyen pumps for the Ontario Power Co., to the Tur-
bine Equipment Co., Ltd., of Toronto.

Supplementary estimates of the Federal governments
tabled on May 20th, total $46,057,312. Railway estimates 11~
clude the sum of $3,480,313 to acquire the Quebec and Sagué-
nay Railway and $518,000 for the acquirement of a numbef
ot short railways located in the Maritime Provinces. Harbot
and river votes include $386,000 for St. Charles River im-
provements, $250,000 for St. John, N,B., harbor, and $152s
000 for Toronto harbor. There is also a vote of $175,000 for
the construction of a bridge on the Canada Central Railway
over the Peace River crossing, and $100,000 for Fraser River
improvements,
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Construction News

PRINTED COPIES OF PATENTS
S IR ROBERT HADFIELD, president of the Society of
British Gas Industries and head of the great firm of
Hadfield Limited, of Sheffield, England, in a recent
address on patent law reform, made the following state-
ment :—

““As an example of the antediluvian policy of our
Empire on this question, an Englishman in this country
cannot get a copy of a Canadian patent without sending
to Canada, and even then he gets only a typewritten copy,
as patent specifications are not printed there.”’

This condition of affairs in the Patent Office at Ottawa
has been brought to the attention of the Minister of Agri-
culture, of whose department the Patent Office forms a
branch, by Mr. Hanbury A. Budden, a well-known patent
attorney of Montreal. Mr. Budden marshals some very
strong arguments for the attention gf the government, and
it is to be hoped that his efforts will be successful. ;

The Canadian patent office has issued over 180,000
patents. Canada ranks seventh among the cguntnes of
the world in' this respect. A copy of a British patent
costs 8 pence, while the U.S. Patent O_fﬁce sells copies at
5 cents each. A copy of a Canadian patent costs an
average of over two dollars and can be obtained only after
considerable delay. ,

In the U.S. Commissioner of Patents’ report to Con-
gress for the year ending December 31st, 1917, the follow-
ing figures are given:— ;

g”grinetid cogpies of specifications and drawings of
patents to the number of. 2,511,082 were sold$at five cents
each, bringing to this office on this account m125,554'-101i
For 1,277,184 copies sold to libraries, ‘the office receive
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$1,612.50.  The total received from the sale of copies of
patents was $127,166.60. )

““Copies to the number of 1,097,550 were shipped to
foreign governments, and 142,640 copies were drawn for
office use. The total number of printed copies of patents
distributed during the year was 5,354,133."

These figures show that there is a great demand for
printed copies.

The public is interested in the publications of patents
because it has the right to know the terms of the grant of
a monopoly in order to avoid infringement while the
monopoly exists, and it has also the right to know what
has become public property when that monopoly ceases.

The patentee is interested in the publication of patents
as he would readily purchase a number of copies of his
patent to assist him in exploiting his invention.

The patent office is urgently in need of printed copies,
not only to supply the examiners’ files, but also to fulfil
an agreement with the U.S. Patent Office to exchange
copies.

In Great Britain and the United States, the libraries in
all the great centres contain copies of patents for
reference. In Canada. it is necessary to go to Ottawa to
make a search, and even then the cumbrous typewritten
copies, which are not properly classified, make a search
difficult and tedious. '

The Canadian Patent Act, as it now stands, provides
for the printing of specifications and drawings subject to
the approval of the Governor-in-Council.

Undoubtedly it will take a long time to print the
180,000 patents which have been already issued, but that
is a matter for special consideration. There is no doubt,
however, that the system of printing specifications and
drawings should be adopted at once and thus prevent the
increase of arrears.

Canada has reached such a stage in her development
that she should endeavor to be among the progressive
nations, particularly in matters that concern her inter-
course with other/nations. The present time of rapid in-
dustrial and technical advance demands a change from old
methods which may have been suitable for a young
country. The contrast between our methods and those of
the United States is very striking. ~An earnest effort
should be made to reorganize our primitive system and
bring it up-to-date. ‘

DISTANT CONTROL OPERATION

N the design of the new hydro-electric generating
station at Cedars Rapids, Iowa, a radical forward step
has been taken in the elimination of operator’s wages

in a station of considerable size, without sacrificing com-
plete control. The station consists of three 4oo-kw., 60-
rev. per min.; 2, 300-volt vertical generating units, tied in

to a system of w
about 20,000 kv.a. in steam turbo-generators.

ing feature is the
the waterwheel gates being motor-driven and controlled
by contact-making ammeters. Each unit has its individuak
control panel, consisting of the necessary contactors and
relays to connect it to the bus at the proper time. A
motor-driven drum controller gives the proper time ele-
ment between the different steps in the operation of plac-
ing the generator on the line. Any generator can be

One strik-

 started either by a float switch when the pond level reaches

the proper height or by a remote control button in the
steam station. The starting of the first generator throws
on the line the motor of one of the two exciter sets, and

hich the main generating station contains

entire omission of the usual governors,,
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the generator cannot be connected to the bus until the
excitation voltage has reached the normal value. The
waterwheel gates are then partly opened and the generator
comes up to approximately normal speed. It is then con-
nected to the bus without field through an iron-core
reactance. Then a weak field is applied. Next it is raised
to full normal value, and then the reactance is short-
circuited. The contact-making ammeter opens the gates
to full gate opening and the generator then carries full
load in about forty seconds after either the control button
~ or the float switch is closed.

PERSONALS

W. R. WORTHINGTON, engineer of sewers, Department
of Works, Toronto, was successfully operated upon last
week at the Wellesley Hospital, Toronto, for appendicitis.

Lieut.-Col. GeorGeE G. NaswmitH, director of labora-
tories of the Department of . Public Health, Toronto, re-
ceived the degree of D.P.H. (Doctor of Public Health)
last week at the Uni-
versity of  Toronto.
Col. Nasmith, who re-
turned from France
where he was in charge
for some time of British
army sanitary work,
passed the examina-
tions for this degree
with a high mark. Col.
Nasmith is now entitled
to the very distinctive
letters of C.M.G.,
M.A o Phaly: D.Sc.,
{an honorary degree
conferred a year ago)
and D.P.H. He was
born in Toronto forty
years ago and gradu-
ated from. the Uni-
versity of Toronto in
1goo. Since his return
from+ France he has
written a book on army
sanitation work. Among other research work which he
has directed since his return, were the experiments regard-
ing the fertilizer value of activated sludge, which were
described in a recent issue of The Canadian Engineer in
an article by Col. Nasmith and G. P. McKay.

James HUNTER; of Toronto, has discontinued the opera-
tion of the Hunter Structural Steel Co., Toronto, and has
joined the Submarine Boat Co. at Newark N] having
charge of two ways.

R. P. DRYER, assistant sales manager, Canadian Allis-
Chalmers lelted Toronto, has resigned to accept a posi-
tion in the Plttsburgh oﬂice of the Allis-Chalmers Mfg.
Co., of Milwaukee, Wis.

JAMES H. Spicer, recently chief draftsman and shop
superintendent of the bridge department of Canadian
Allis-Chalmers Limited, is now works manager for C. W.
Hunt Co., Inc., West Brighton, N.Y.

C. Haywarp, formerly of the city engineer’s depart-
ment, Sault Ste. Marie, Ont., has been employed by
Morris Knowles, Limited, Windsor, Ont., in connection
with the proposed construction of the Essex Border sew-
erage intercepter.
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Morris KNowLES, consulting engineer, of Windsor,
Ont., and Pittsburgh, Pa., has incorporated his Canadian
firm. Mr. Knowles will be president of Morris Knowles,
Limited; Chas. W. Tarr, vice-president and general
manager; J. M. Rice, secretary.

J. G. SeyrriED, C.E., lately of the Lackawanna Bridge
Co., and formerly structural engineer of the Grand Trunk
Railway, Montreal, and at one time connected with the
bridge department of the Canada Foundry Co., has been
appointed structural engineer of the Submarine Boat Co.
at Newark, N.]J., and will have charge of all structural
design.

F. A. Danks, who has been in charge of the field work
at both the slow and rapid sand filtration plants at Toronto
Island, has resigned from the works department of the
city of Toronto to join J. B. Nicholson, Limited, Hamil-
ton, Ont., in superintending the construction .of reinforced
concrete reservoirs, coal storage plants, grain elevators,
etc. Mr. Danks is a graduate of S.P.S., Toronto, class
of 1908.

J. H. BiLLings, B.A.Sc., University of Toronto, will
read a paper on the ‘‘Strength of Cast Iron in Bending as
Affected by Variations in Cross-Sections,’’ at a meeting
of the Ontario Section of the American Society of Me-
chanical Engineers, to be held next Monday evening at the
Engineers’ Club, Toronto. Mr. Billings’ paper will deal
particularly with the research conducted during the past
year at the University of Toronto. The meeting will be
attended by Mr. Rice, of New York, who is the general
secretary of the society.

Capt. R. H. NicHoLs, formerly partner in the firm of
Vandeleur & Nichols, electrical and mechanical engineers,
Toronto, spent a few days in Toronto this week on
furlough preparatory to leaving for India, where hé has
been appointed general manager of the Bengal Iron and
Steel Co., Limited. Capt. Nichols enlisted within a
month after the declaration of war and was attached to the
medical corps. He has been in service for forty-four
months in various positions, both at the front and in
British Government departmental work. He has not been
wounded or sick for a day since he left Canada. His
former Toronto firm was wound up within a few months
after the declaration of war, as Mr. Vandeleur also decided
to enlist, and is now serving in France as a captain in the
Army Service Corps.

OBITUARIES

Davip WEBSTER, chief engineer of the Brantford
waterworks system since its inception over 4o years ago,
died at his home in Brantford on May 17th, as a result of
gangrene. He retired from the civic service a couple of
years ago, and was succeeded by his son.

James Bovp, C.E., resident engineer at Hamilton,
Ont., for the Grand Trunk Railway, died Monday
evenmg, May 2o0th, at St. Joseph’s Hospital, Hamil-
ton. Mr. Boyd had been ill with pneumonia for eight
days.. He was born in 1877 in Airdrie, Scotland, and was
a graduate of Glasgow University. He was engaged in
railroad engineering in Great Britain before coming to
Canada seven years ago to join the Grand Trunk. He
was an assistant engineer on the G.T.R. staff at Toronto
for four years, then receiving the appointment at Hamil-
ton. Interment was in Mount Pleasant Cemetery,
Toronto. . Mr. Boyd is survived by a mother and two
sisters, all resident in Scotland.




