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the rolling and floating steel caissons of the
LEVIS DRY DOCK AT LAUZON, P.Q.*

Part II.

A DETAILED DESCRIPTION OF THE DESIGN, FABRICA

TION AND ERECTION OF THE FLOATING CAISSON.

THOMSON, B.A.Sc., A.M.Can.Soc.C.E., Assoc.M.Am.Soc.C.E.,
Engineering Staff,

By LESSLIE R
Dominion Bridge Co.

I length at elevation of bridge deck is 133 feet 6 inches. 
The depth of the structure is 50 feet. The cross-section 
shows clearly the arrangement of the chambers and decks, 
which are named as follows : Keel, ballast chamber, deck 
E, air chamber, deck D, tidal chamber, deck B, motor 
and floor stand space, and deck A (traffic deck).

The ability of the caisson to successfully float or sub
merge itself as required by (1) and (2) will be discussed 
fully later.

V a previous article the rolling caisson and its intri
cacies were described ; in this, the floating caisson, 
while radically different from the rolling gate, will 
Probably be found to lend itself more readily to an 

Casy and understandable description.
The floating caisson of this dock is a large structure 

des'gned to be floated to and then swung across the berth 
^trance, sunk with its bearing pieces against the sills, 
Sl<bsequently, when berth is emptied, to act as a dam
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None of the mechanical equipment of the caisson is 
which is only intended to illustrate the

ag'ai from onew ,nst the sea water, and to afford passageway 
t;*11 to the other. It must consequently possess four d s 
Sct characteristics: (1) It must be able to float when

(2) it must be capable of being submerged at
gate io U mUStue Str°ng T,Ughlwdronstaticn'1oads -and 
t to carry the tremendous hydrosta

them to the sills. (4) While in position it must
'Hnle a passageway for light traffic.

J he caisson in general outline is shown m ' lg\ ' , _
sJ be noted that the keel section is straight, lice -

which are, however, flared so that the overall

shown in Fig.
general outline of the gate and the arrangement of its 
decks and chambers, consequently there is no indication 
given of. even the six large 42-inch filling culverts which 

completely through the caisson, and through whose 
the berth is flooded when desired.

run
agency

At the very bottom of the structure is seen the con
crete ballast, enough of which is placed to enable the 
minimum draft of caisson (no water ballast whatever) to 
be 22 feet 6 inches, thus giving 2 feet 6 inches clear over 
sills at low water, mean spring tides.

It will be next noted that the tidal chamber does not 
the full length of the caisson, but is only about 84
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has been mouldedvariations of tide, the masonry coping 
to the necessary clearance.

The structural design of many parts of this caisson 
presented certain features rarely encountered, but before 
going into any detail, a short résumé of the general design 
may not be out of place. As in the rolling caisson the 
department had proposed a general scheme upon which 
bidders were asked to tender, with the clear understanding 
that a certain amount of latitude to suit their own par- 
ticular fabricating requirements would be given. Messrs. 
M. P. and J. T. Davis, the successful tenderers, sub
mitted a fairly general design of their own ; and this 
design was accepted, after a few changes had been agreed 
upon, in order to satisfy the requirements of the depart
ment of public works. The most important . of these 
changes was the substitution of flared stems instead of 
vertical ones. On this amended layout the Dominion 
Bridge Co. then tendered to Messrs. M. P. & J- T. Davis, 
and on accepting the tender Messrs. Davis required the 
Dominion Bridge Co. to check all stresses and sections.

of this work certain changes were

Fig. 3.

D and F-horizontal plate girders constituting decks E,
The distribution of the actual loads to these respec ^ 
girders was accomplished in an exactly similar mannir^^ 
that used in figuring the loading of the trusses of the 1 ^ 
ing caisson, illustrated in Fig. i of the article °n, j- 
rolling caisson. On this basis, then, the loading j°
B is 4,260 lbs. per lineal foot ; to deck D, 14,76° h" 
lineal foot ; to deck E, 25,680 lbs. per lineal foot, an 
keel sill, 21,900 lbs. per lineal foot.

The- design of the stems afforded one of the most 
teresting features of the whole gate. The reactions o 
girders are as follows : B, 281,000 lbs ; D, 930,000 

, and it is the duty of the stem gir e

During the course ,
recommended, chief among which may be mentioned the 
increase of the width of keel and stems from 18 inches to 
4 feet. This point will be touched upon a little later.

As in the rolling caisson, the main stress unit required 
by specification was 12,000 lbs. per square inch ; and these

lbs- •

E, 1,590,000 lbs. 
distribute these high concentrations over as
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specifications also required that the whole gate should 
reversible.

The hydrostatic loading against the caisson when 
acting as a gate was assumed to be triangular with a eP

the bottom of 2,8b3

the skin

feet long, leaving a large air space at each end. These 
spaces are used as machinery chambers, and in them are 
placed the motors, valves, valve controls, drains, etc., 
necessary to either float or submerge the gate.

of 46.25 feet, making a unit stress at 
lbs. per square foot.

This loading is, of course, applied directly to 
plates which in turn deliver it to the frames of which the^ 
are two kinds—“strong frames” and “light frames 
corresponding to the ribs in ordinary ship construction
The light frames, placed at i-foot 9-inch centres, pick F 
their portion of the skin load and deliver it through lont,' 
tudinal pieces to the strong frames, which load the mai

It will be noted that the two ends are tapered to meet 
the stem pieces—in a somewhat similar way to a ship s 
bow, but the lines are not at all easy, being straight and 
rather blunt. This was done, of course, to aid the fabrica
tion of the gate, as very few bridge companies have 
facilities to handle a large amount of curved plate work— 
so easily accomplished in a modern ship yard.

Passing now to the top, there is installed within a 
watertight box, a 15-h.p., d.c. motor used to drive a long 
horizontal countershaft from which are actuated, through

The motor isfloor stands, the various main valve stems, 
controlled from the outside of its box by an extended con
troller shaft, and it will be at once seen that the operation 
is practically identical with that of the rolling caisson.

Above the valve-operating devices is located the traffic
At the ends of thisbridge provided with folding rails, 

bridge cantilever brackets are 
enabling the bridge to terminate with its clear width. In 
order that the gate may swing in to its berth under all

used to support its corners
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buting the reactions at all. On the other hand, suppose the
stem distributes the load uniformly over 13-13 *ect (e<}ua h

the oak 01 040
under these| of 9 feet + y2 of 17.25) giving a load on 

. s. per square inch. It is'apparent that .
‘deal conditions the load is very heavy and hence t e 1m 
P°rtance of the stem is realized. In passing, it may e

enclosed by steel

even

n°ted that the oak bearing pieces 
atlgles.

are

The keel was designed to be quite similar to t e s ems 
|th, however, several changes due to the distinc > 
erences in the duties of the two members., The une ion 

the stem was to receive two highly concentrate oa s 
aiM distribute them over as large an area as possible. ne 
buty of the keel is, however, to receive and transmit 
d,r_ectly to the sills a uniformly distributed load. Hence 
lt is apparent that no bending moment will be eve ope 
"nthin the keel, nor will there be any extremely eavy con 
|ntrations. It was, therefore, possible to re uce 
|iange material very markedly and also to dispense wi 
be necessity of bearing between webs and flange p a es. 

, i stiffeners, both inner and outer, were accurate y 
y milling to bear against the flange angles, an t lfjse 

eame excellent paths for the load distribution. r 
°c>ks were also supplied at every weak frame, w^.,

.°ot 9-inch centres. These breast hooks are c ear y 
ln Pig. 2, taken during the yard assembly.

. Additional stiffness for the tidal chambei P0^10'1 
Sained by the presence of the heavy diagonal fender, 

bich are stiffened half-way up by 24-inch gussets.
These fenders, besides aiding in a very effective way 

e sway bracing system, are necessary to preserv 
imposed portions of the deck against injury rom a

of any kind. They are shod throughout their whole 
agth with 12-inch x 12-inch white oak, whic ser 

a buffer against contact with berth walls should any local 
Js|rbance cause violent rocking of the emsson 
gating. Wooden strips are also inserted in e 
f decks E and D. These are ,2 inches x ,2 mches and 

v^ally, run completely around the caisson, an 
flt|ffers against injury during those times that the 
0,lting beside one of the dock walls.

all white oak.The bearing strips of this caisson are 
„ e thickness of these varies from point to 

e stem and keel, depending on the number c

sill area as possible. The necessity for this will be evident
If, for example,after a glance at the following figures, 

the reaction of deck E be delivered over an area ot 15 
inches x 15 inches (the space immediately under its own 
bearing pieces) the resulting load on the oak is approxi 
mately 7,10© lbs. per square inch. This is evidently tic 
Worst case, namely, that in which the stem is not istri
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Fig. 4.

splice plates inserted. In addition to these oak bearing 
strips there are buffer strips to absorb the shock as caisson 
is settling on to the bottom or oscillating against berth 
walls. Owing to the lay-out of the keel and stems, the 
axis of this caisson during contact with masonry may be 
quite oblique with no

The structural design of the rest of the caisson fol
lowed along usual lines, and offers no field for any ex
tended comment.

danger of steel touching masonry.

The layout, however, of the traffic bridge possesses 
certain points of interest that may with advantage be 
briefly described. As mentioned previously, the floor 
stands are situated on deck B, which is about 4 feet below 
the bridge. Consequently, over each floor stand a hatch 
had to be provided, and each hatchway is large enough to 
allow space for a checkered plate stairway from the steps 
of which the attendant may operate the floor stand 
mechanism, 
the bridge.

In addition to the floor stand hatches there are five 
others—two main hatches, two ladderway hatches leading 
to the tidal chamber, and one motor box hatch. The main 
hatches lead directly into the machinery chambers and are 
large enough to admit the passage of any of the pieces of 
mechanical equipment. In order that a motor and pump 
might not have to be disturbed to give passage, for ex
ample, to a 42-inch valve being removed for' repairs, the 
hatchway was offset from the centre line of the motor by 
about 4 feet 6 inches. It is through these main hatches, 
also, that the scuttling valves are operated. The ladder
way hatches merely give direct access to the tidal chamber, 
and the remaining hatch to the watertight motor box and 
controller handles.

The fabrication of the steelwork of the floating 
caisson presented several problems only met with at very 
infrequent intervals by a bridge company. Especially 
this the case in regard to the ends of the structure, which 

similar to ships’ bows.

These hatches are well over to one side of

was

are

Fig. 5.

In order to simplify as much as possible the lay-out 
and detailing of these" curved portions, an accurate wood 
and cardboard scale model of one-half of one end was con- 

made by the template shop shortlystructed. This 
after the main design features were settled ; and the scale 
selected was 1 (4 inches to the foot. Fig. 3 shows this 
model verv distinctly. The name sheet is fastened to the

was

?
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Fig. 6.

comment—shape of skin plates, amount of skin plate in
cluded in the shop riveting of the stem portions, the re
tention of vertical frames throughout (the blacksmith shop 
taking care of the bent and warped work introduced), the 
position of the breast hooks, and one of the filling culverts.

detailed as completely as possible.The plates were 
In certain of the more difficult portions of the bent work 
the drawing office developed the plates and showed the 
general position of all rivets, but left the exact location of 
them to the template makers. In order to insure that the 
work would go together without loss of time or material, 
it was decided to assemble the templates in the shop before 
sending them out, and Fig. 4 shows this assembly. It 
will be noted that the caisson is, as it were, lying on
its side.

As an additional precaution, it was decided to as
semble in the yard the whole lower portion of the floating 
caisson, and the accompanying photographs clearly show 
the progress of the work. Attention might be called to 
the immense size of the gate, necessitating its yard as
sembly by the largest travelling crane in the possession 
of the Dominion Bridge Co.

'The caisson, in order to carry out the service required 
of it, must be capable of submerging itself, becoming 
buoyant, and when acting as a gate it must allow ballast 
water inside to rise and fall freely with all changes of the 
tide. To submerge the caisson, valves are located in each 
stem ; these admit water until the degree of submergence 
desired is reached. To become buoyant, two pumping 
units installed in the machinery chambers at each end of 
the caisson pump the water out until the caisson floats. 
Each unit consists of one too h.p., 2-hour rating, 1,150

wall of the air chamber (5556 being the contract number
above is onof the work), while the sheet of plain paper 

the wall of the machinery chamber.
The photograph of the model shows clearly 

of interesting points which may be named without
a number 

further

r.p.m., 550 volts, vertical d.c. motor, direct connected to 
an 18-inch axial flow, Mather & Platt centrifugal pump- 
The capacity of the pump at about 1,200 r.p.m. is 5’°°° 
gallons per minute against a head of 40 feet.

When it is desired to close the berth the caisson 
will be pulled across the entrance and fitted to the 
keel and stem blocks. 1 his will usually be done at 
low tide. If not, and there is no need for haste to close 
the berth, the tide will be allowed to fall to its lowest point 
before any submerging is done. An operator will then g° 
to the swinging valve levers and pull them from vertica 
position to the horizontal. I he caisson will immediate y 
commence to flood its ballast chamber and will natura X 
begin to settle. As soon as the keel is resting evenly on 
its keel bed, the bridge ends will then necessarily be m 
their proper position, and the gate is therefore able to 
provide a communicating bridge for traffic between t e 
two sides of the berth. The berth is then emptied in t e 
usual way and the gradually increasing pressure agains^ 
the gate tends to seal it more and more securely agaim- 
the sills. The rising tide flowing freely through the m<lin 
flooding valves gradually will fill the whole ballast chamber 
and thence will find its way through the two waterways t 

This process will be automatic as n°
ed-the tidal chamber.

attention need be given the valves once they are open 
When it is desired to flood the berth, the valve motor 

is started and an operator then engages in succession t ^ 
clutches that actuate the valve stems of the six 42'1I)C. 
diameter valves. These admit enough water to quic 
flood the berth.

When the elevation of the water on each side of t 
gate is the same, the two flooding valves are closed / 
swinging up the control levers. This prevents the en 
of any more ballast water. The two centrifugal Purn^j 

then started and the caisson will be gradually en1P)t^e

berth
are
of its ballast which will, of course, enable it to float, 
it becomes buoyant it may be towed away from the 
entrance and placed where desired.

The free play of the tide within the caisson is acc0l^e 
plished by the main flooding valves, and the importai1

L Vs v

HCVs

/

t I

sW.

Fig. 7.

city
of this unrestricted movement of the ballast watei ^jl)' 
be overestimated. The reason for this statement m 
seen when it is realized that the caisson, when >l t;de' 

have increased water ballast for each rise ol 1must

liJL

Volume 30.THE CANADIAN ENGINEER520

nm

m
>

k m
 -

.

-5
Sr
 .K

w
Bi

i4
*>

* -

.“I
?*

" 1

r »
» ft.

 ».
 1B

-1J
6B

m



otherwise the incoming tide would tend to lift it vertically, 
and slide it along the sills. Should this ever happen, it 
W?uld mean heavy wreckage and probable loss of life 
vv,thin the berth, due to the sudden inrush of water. The 
only way to prevent this is to allow an increasing amount 
° water ballast within the structure as the tide rises and 

us insure its stability against the hydrostatic uplift. The 
Jng to guard against was, therefore, the closing of the 
ain flooding valve when the caisson is submerged and 

acting as a stop gate. This point was felt to be so im- 
0rtant that it was decided to make the control of the 

I °°ding valve of such a nature that it would be humanly 
Possible to have it closed when circumstances would 

cmand its being open. It will be remembered that when 
e caisson is berthed it is designed to act as a crossing 

ctween the two sides of the dock, there being a com
plicating bridge on the top. Consequently, if its road- 
jna^ Were artificially obstructed until the main valves were 
^ the open and safe position, it was agreed that there 
th°U ^ be sma^ danger of the valves being left closed 
^ r°ugh inadvertance. The visual effect of a large notice 

blocking the roadway, which could only be put out 
th 6 Wa^ ky leaving open the main flooding valves, was 
tç^ll£bt to be a surer guarantee of safety than any at- 

Pted interlocking device between valve stems.
Sj * *1e erection of the floating caisson was carried on 
efieUl.taneously with that of the rolling, the arrangement 

ct,ng a great econoihy in the use of the derrick car.

Vv6j heavy keel section was placed on a series of 
to c^ed ^eel blocks placed approximately at 3 feet centre 

eutre. Ihese were carefully lined up and adjusted so 
the keel came to an absolutely true bearing. The 

0 were then assembled up to elevation of deck E.
01 point on no particular difficulty was encountered.

W0Jessrs- M. P. and J. T. Davis, with Mr. S. H. 
f0r 'llrd as chief engineer, are the general contractors 
r»ect; C Wbcde dry dock project ; and all the work in con- 
D0 '>n w*th these two steel caissons was given to the 

<k>ntl-lni0n bridge Company, Limited, Montreal, as 
§enc a,|*:ors- .Of this company Mr. G. H. Duggan is 
eogj ra manager; Mr. F. P. Shearwood, assistant chief 
L. p Cer > Mr. A. E. Jo nson, mechanical engineer, Mr. I . 
chiej-rat*ey> designing ngineer and Mr. D. C. Tennant, 
direct '"aftsman, while to the writer was entrusted the 
in (je 1arge of the work from its early stages. Changes 
Partn,'^0 Were only made after consultation with the De- 
V. v.V1' of Public Works, Ottawa, represented by Mr. 
strUcti IC*Uct> supervising en ineer, and Mr. S. J. P01 tin, 
detaj] JJaI engineer. They ad also the approval ol all

drawings.

that
frames
hr

sub-

>^ycohbeginning of September, 1915, without reckoning 
ft°rk haH st,ructed in the region occupied by the field - » 
?ussiand already begun on the construction of a network of 

5,350 1 tate raüways with a length of 3>53o miles, 
totalv’’ ^he construction has been sanctioned o 

a.U,ldin ' lng 300 miles at a cost of $26,478,000, an
0Ut as Proposed of new railways totalling 1,8 2 miles, 

,i>chesUt'ay of $ 106,104,000. In all, these new lines and 
is (i,,,lave a length of 5,645 miles, and for their co s 

60 r’ of enmanded about $538,000,ox,. The realization, how- 
tp°ncd ,°,'?0sa,s f°r the building of new lines has been 

"H the end of the war.
At

CN f,„.'ln?rn<‘n, Norway, new zinc works are 
fore*?ted k 'be extraction of zinc by an electric
S),_ fl ;i Belgian engineer, M. Sturbelle. , n(j
b>l a„y.ear- about ,0,000 tons, have been ^8 to 30 

t,(,n will be paid to ores containing rclllvr,hkSs/me, which have hitherto been considered as really

about to be

SOME SUGGESTIONS PERTAINING TO THE 
OPERATION OF WATERWORKS PLANTS!*

By John W. Toyne.

fl-V-iF operation of a waterworks plant is essentially 
a question of management, and in the present paper 

-A. I have treated it exclusively from this viewpoint. 
The management of any utility consists of 

distinct features—the
two

management of the physical plant 
through the utility s operating force and the management 
of the utility’s business relations with its customers. This 
is equally true whether the utility is privately or munici
pally owned. Applicable, too, to both, are the several 
regulations recently adopted by the public service 
missions in Indiana as well as other States.

com-

The management of the physical features of a utility 
is an engineering problem, and I use the term “engineer
ing” in its broader sense, which includes experience, sound 
judgment and the ability to build and maintain a loyal 
organization, as well as the essential theories taught us 
in the technical schools. Any one of these alone is good ; 
all are absolutely essential in order to attain the most 
desirable results, and as in any line of endeavor really 
worth while there is no “royal road” to real success.

The questions that continually confront the manager 
of a utility are: Of what does my plant consist? What 
is its value? Of what is it capable? Is it rendering the 
highest possible efficiency? Is it rendering the best service 
possible? What provisions must be made to meet chang
ing conditions? Is anything being overlooked that is 
essential? Does it pay?

I am afraid if we were asked these or similar 
tions a great many of us, at least, would experience 
little difficulty in assuring even ourselves that we really 
knew the answer.

ques-
some

Is it sufficient, from the standpoint of the manager, to 
up one’s plant as so many acres of land, so manysum

buildings, certain pumping machinery, so much power 
generating equipment, so many miles of distribution pipe 
lines, so many hydrants, valves, meters, etc., enumerating 
only the physical items?- Does not the human element, 
the operating force, enter as largely into the make-up of a 
plant as its mere physical properties?

Given the best equipment, the most scientifically de
signed distribution system and an unfailing supply of 
water, and still your plant is sadly deficient if this feature 
has not been properly provided.

A knowledge of the value of the plant, not only in its 
entirety but by units, is essential in order that provisions 
may be made for replacements as well as a fair return 
above maintenance during their useful life. In my 
work I have adopted the system of permanent, unit in
ventory, showing for each unit, wherever possible, date 
of purchase, manufacture, purchase price, cost of installa
tion, probable life, depreciation annuity and present value. 
In a great many cases the compilation of an inventory of 
this character is a really formidable undertaking, owing 
to the incomplete and inaccurate data of record necessary, 
but once developed it is of inestimable value to the 
manager, even though frequent corrections or adjustments 

of necessity be made.

own

must
Every manager cannot only well afford but cannot 

to paraphrase Pope into “Know, then, thyafford not , . , . ,
plant” : not only its value, either its cost or appraised unit

#Read at annual convention of the Indiana Sanitary and 
Supply Association.Water

L
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Canadian Pacific Railway.
1916.

.... $2,482,000
----- 2,577,000
----- 2,343,000

1915.
$1,766,000

1,701,000
1,623,000

$716-^
876,^
720,0°°

April 7 
April 14 
April 21

Grand Trunk Railway.
$1,008,320 

864,658 
869,772

6"
+ $i47’<u7
: ,i>

April 7 
April 14 
April 21

$1,155,486
1,024,505
1,059,661

Canadian Northern Railway.
$ 457.000

463,700 
442,300

+ $220, 
205> 

+ I9Z>

$ 677,000 
668,900 
634,000

April 7 
April 14 
April 21

+

The Canadian Northern Railway’s figures for 
are as follow :—

1916.
Gross earnings .... $2,607,000
Expenses.....................
Net earnings .............
Mileage in operation.

$7°8’^
8A 
3>

1915.

$1,898,500 
1.397.700 

500,800 
7,181

The company states that the decrease in net c‘1,r gtbef 
compared with last year is due to snow blockades an 
interruptions to movement of traffic, which increased 
ing expenses abnormally^ pac$c

The March comparative figures of the Canadian 
Railway are as follow :—

2,240,600
366,400

8,270
in*5

10,5z7$S
2,079^

48,3'5

1916.
$10,380,981

6,959,651

1915.
$7,852,989

4,879,974
$2Gross.............

Expenditure .

$ 4Net . $3,421,330 $2,973,014
1

in the service requirements, the increase in population 
served, the extended area covered by his distribution, 
changes in direction of the city’s growth ; all these inti
mately affect the utility and must be anticipated by the 

if he would avoid serious embarrassment iflmanager 
serving his customers.

If a manager really knows his plant as outlined he 
will not only be in a position to know, but will know 
whether it pays, and how well.

In my own work I have found that a slight change in 
the method of firing saved tons of coal in generating 
steam ; that apparently slight changes in piping prevent 
unnecessary waste of energy ; that a careful routine saves 
hours of unnecessary labor in reading meters and deliver
ing bills ; that a division of the city into payment districts, 
while in no way reducing the service to the consumer, 
saves the utility approximately a thousand dollars Per 
year in office labor.

In the item of permanent records of his plant, n 
manager can, through careful selection or development 
forms and accuracy in their use, save much unnecessary 
labor and render better service. I have found card system6 
and loose leaf records more flexible and, consequently, 
more readily adapted to the requirements of a utility.

To sum up, the manager must be all things to his 
utility and his customers. He must always be in tone 
with his plant, with his operating force, with his customers 
and with his field of work in general, as no utility can ex>s 
for itself alone. There is a constant advance in equip

fully

of

ment, methods and service, and only by keeping 
abreast can any manager hope to render the best service 

to his utility, its customers and himself.

RAILWAY EARNINGS.

firs1The following are the railroad earnings for the 
three weeks of April :—

value, but its capabilities, the utmost duty that can be de
rived from each unit, the percentage load that will render 
the highest efficiency, taking into consideration the interest 
charge on the investment, the depreciation accruing and 
the continual advance being made toward more perfectly 
efficient machinery by the manufacturers, 
determined only by actual tests intelligently conducted ; 
and the results, to be of value, must be so compiled as to 
be available for comparison with performance data in 
operation, as only in this way can the operation be brought 
to even approximate the ideal.

The standard by which everything must be measured 
is the service rendered ; this applies not only to the service 
rendered by the plant to the utility, but by the utility to its 
customers. The service rendered the utility by its plant is 
governed entirely by the manager ; by his ability to know 
his plant, to build and maintain an organization loyal to 
him and his aims, to derive the highest efficiency possible 
from his plant, to anticipate the demands of changing con
ditions and make the necessary provisions.

The determination of the value of the physical plant, 
together with the point of highest operating efficiency of 
each unit, represents but a small portion of the manager’s 
work in securing the best possible service from his plant.

The work of building and maintaining a loyal organi
zation is fully as important and requires infinitely more 
ability, judgment and application. It is, in fact, the test 
of the real manager, as the service rendered the utility by 
its plant is entirely dependent on this element. Personally, 
I have had no success with any form of organization 
having more than one head. This applies not only to the 
utility as a whole, but to each department and bureau, and 
in this connection one must always remember responsibility 
fixed cannot exceed the authority granted. To me, a 
bureau, department or utility with more than one head, a 
job with more than one boss, is as ridiculous as a two- 
headed hen.

In building his organization the manager must know 
the results desired, the qualifications necessary to get the 
results, and must be able to judge human values with this 
in view, otherwise he cannot hope to have a well-balanced, 
efficient organization. The manager’s work is not com
pleted with the building of his organization. To be of 
real value it must be maintained. It has none of the 
attributes of perpetual motion other than the constant ex
pense. Its maintenance requires a world of tact, infinite 
patience, and, above all, absolute fairness, with a real 
knowledge of his physical plant, its value and possibilities 
with an operating force properly organized and thoroughly 
loyal ; the service that can be commanded from its plant 
by a utility is limited only by the ideai.

1 he service rendered its customers by a utility is 
equally dependent on the manager for the attitude of his 
operating force will be largely a reflection of his own. He 
must always bear in mind that his customers have a right 
to expect prompt service cheerfully rendered, as well as 
courteous attention at all times, 
imperative in the manager’s dealings with the customers 
of the utility as with his operating force, as in no other 
way can he build up a real “good will” asset.

Standards of service are being established by the 
several public service commissions. A great many of 
those prescribed have been exceeded for years by a number 
of the utilities. Others will, I believe, work a real hard
ship on the utilities without materially adding to the ser
vice rendered the customers of the utility.

Every manager is continually confronted with chang
ing conditions, not only as it affects the physical plant but

This can be

Absolute fairness is as
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BUSINESS as usual” appeared to be the slogan of 
most of the Canadian cities and towns during 
1915, at least so far as paving work 
cerned. True, in some cases a falling off in work 

''as evidenced, but, on the other hand, many of the towns 
dld more work in 1915 than in 1914.

Of special interest is the report of the six largest cities 
ln the Dominion. Toronto spent $1,327,108 
Pavements, which was $100,000 more than was spent in 
*914. Montreal spent $1,388,967 in 1915.
'gures for 1914 for Montreal were not reported, but it is 
s|ated that the 1915 expenditures compare very favorably 
''Hh 1914. Hamilton spent only $46,000 less than in 1914- 

a the other hand, Winnipeg carried out but very little 
'ts ,9I5 programme, doing nothing that was comparable 

0 *he 18 miles of pavement that were laid in that city in 
9*4 I and Vancouver constructed absolutely no new pave

rais whatever in 1915, confining their entire attention to 
|ePair and maintenance. At a cost of $470,040, Ottawa 

139,o68 yards in 1915, as compared with 177,713 
Tin I9I4-"
fable I. shows details of the 

, half dozen of the leading Canadian cities.
I at of interest to note that of the 1,639,808 yards laid 

Montreal, Toronto, Winnipeg, Ottawa and Hamilton,
. Was sheet asphalt or other bituminous pavement, 
j>.3% brick, 4.5% stone block, 1.6% concrete, 1.0% wood 
, ^ and 0.7% macadams other than bituminous. The 
. 32i sq. yds. of ‘‘other macadams” laid in Toronto was 

b1,efly Rocmac ; the 200 sq. yds. in Winnipeg was water- 
°«nd macadam. 26,808 yards of the stone block laid 

Dp 1 Rmtreal was granite. The stone block laid in Winni- 
ru ^ XVas for subway approaches. Most of the bituminous 

acadam laid by these six cities in 1915 was Tarv*a- 
rable II. shows the total yardage of permanent pave

ur as at January 1, 1916. If the 350-000 S<F yds' ot 
yj ' ^'bound macadam in Toronto and the 5,300,000 sq. 
larS‘ m Montreal are not counted, Toronto has by far the 
ç Rest amount of permanent pavements of any city in 
V nada- But if the water-bound macadam is counte , 
nr "‘real leads by a substantial margin. It is quite 
fenrable’ however, that those 5,300,000 yards in Montreal 
replesent street that will sooner or later gradually be 

■'ced with m re permanent types, 
icjj _‘ 0 untreated wood block was laid 
lajda’ l)ut they have 348,........."nf

Previously.
surf ’^58 yards of the concrete pavement in 101 onto 
crej C.ed with Dolarway. The Vancouver figures for cot - 

1 ‘n I able II. include some Granitoid.
St of these six cities have not yet made up 

Vt-Pavin& Prograni, as in many cases the exten 0 
0\vnb <iePcnds upon the petitions made by the pr P • - 
O: 1 0 date> however, Ottawa has deci e up 1

"dlture of about $350,000 and Montreal $981,419- 
Rarr E- Mercier is chief engineer of Montreal. • ■

>« commissioner of works for Toronto and M. A
city rt> assistant city engineer in charge of paving-

„f Winnipeg in W .Jdrew
f. ls acting city engineer of Ottawa, irPiinWes

sunCa ?u.m is city engineer of Hamilton. F. L.
Prvising citv engineer of Vancouver.
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The figures given in this article probably do not repre
sent more than 10% of the paving work that was done in 
Canada during 1915, yet it is interesting to note what 
work even a small portion of the towns and cities 
doing. We are, therefore, quoting the following figures 
from the annual reports of some of the city and town 
engineers :—

Amherst, N.S.—J. E. Parker, city engineer. Spent 
$45,000 M I9I5 f°r 17,000 sq. yds. of concrete. Total 
pavements laid to date in Amherst are : 28,800 yds. con
crete and 20,000 yds. asphaltic concrete.

Berlin, Ont.—Herbert Johnston, city engineer. Spent 
85b,°33 in T9r5 f°r 21,323 yds. bituminous macadam and 
3,061 yds. concrete. Total pavements laid to date 
Asphaltic concrete, 60,459 yds. ; concrete, 3,661 yds. ; 
creosoted wood block, 10,740 yds. ; bituminous macadam, 
6.43 miles ; gravel and water-bound macadam, 24.22 miles. 
It is estimated that about 6,050 sq. yds. of concrete 
to be laid in 1916, and a little bituminous macadam.

Calgary, Alta.—Geo. W. Craig, city engineer. Spent 
$31,760 in 1915 for 12,294 yds. asphaltic concrete and 405 
yds. stone block. Total pavements laid to date : Asphaltic 
concrete, 1,030,176 yds. ; brick, 745 yds. ; stone block, 
14,155 yds. ; creosoted wood block, 100,132 yds. ; 
Granitoid, 95,651 yds.

Dunnville, Ont.—S. Shupe, town engineer. Spent 
$12,500 in 1915 for 5,690 yds. bituminous macadam. Only 
other paving in town is 11,833 yds. of concrete previously 
laid.

are

are :

are

Edmonton, Alta.—A. W. Haddow, city engineer. 
Spent $138,000 in 1915 for 4,810 yds. concrete, 27,020 
yds. asphaltic concrete and 1,867 yds. sheet asphalt. Total 
laid to date : Sheet asphalt, 187,175 yds. ; asphaltic con
crete, 633,197 yds. ; concrete, 37,000 yds. ; creosoted wood 
block, 35,947 yds. The 1916 program calls for an ex
penditure of about $185,000.

Fort William, Ont.—Ray Knight, city engineer. 
Spent $13,464 in 1915 for 10,916 yds. water-bound mac
adam. Total to date: Sheet asphalt, 14,613 yds. ; asphalt, 
block, 47,383 yds. ; asphaltic concrete, 65,264' yds. ; water- 
bound macadam, 56,117 yds. ; Rocmac, 24,523 yds. ; 
gravel, 25.51 miles.

London, Ont.—H. A. Brazier, city engineer. Spent 
$166,793 in 1915 for 63,517 yds. asphaltic concrete, 2,655 
yds. brick, 5,022 yds. concrete, 6,397 yds. gravel. Totals : 
Asphalt block, 41,242 yds. ; asphaltic concrete, 173,754 
yds. ; brick, 23,520 yds. ; concrete, 14,882 yds ; gravel, 
89,760 yds ; and some water-bound macadam. It is esti
mated that about $150,000 will be spent in 1916, possibly 
for 60,000 yds. asphaltic concrete, 3,200 yds. brick, 5,000 
yds. concrete and 4,500 yds. gravel.

Moose Jaw, Sask.—Geo. D. Mackie, city engineer ; 
W. H. Greene, assistant city engineer. Totals : Sheet 
asphalt, 6,197 yds. ; brick, 5,050 yds. ; creosoted wood
block, 107,447 yds- •

Niagara Falls, Ont.—W. C. Jepson, city engineer. 
Spent $20,600 in 1915 for 3,340 yds. brick, 3,280 yds. 
concrete and 5,000 yds. water-bound macadam. Totals : 
Brick, 22,300 yds. ; concrete, 8,600 yds. ; water-bound 
macadam, 207,000 yds. ; Westrumite, 6,200 yds. ; Glutrin,
4>5°° -yds‘

t .
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REVIEW OF 1915 PAVING WORK
ANNUAL REPORTS OF CITY AND TOWN ENGINEERS THROUGHOUT CANADA SHOW 
THAT THEY ARE DOING ‘‘BUSINESS AS USUAL” —SUMMARY OF TOTAL AMOUNT 
OF PERMANENT PAVEMENTS NOW LAID IN SOME OF THE CANADIAN CITIES.

.5 2



THE CANADIAN ENGINEER Volume 30.524

yds. ; water-bound macadam, 10,000 yds. ; creosoted wood 
block, 6,100 yds. Among the 1916 paving will be 7,000 
yds. of concrete or 3-inch Tar via X on concrete base.

Westmount, Que.—P. E. Jarman, city engineer- 
Spent $41,171 in 1915 for 6,826 yds. sheet asphalt, 9,355 
yds. of concrete and 933 yds. of asphaltic macadam- 
Totals : Sheet asphalt, 126,566 yds. ; bitulithic, 2,953 
yds. ; concrete, 18,726 yds. ; water-bound macadam, 
53,715 yds. ; asphaltic macadam, 168,784 yds. ; other 
macadams, 3,700 yds. ; stone block, 37,392 yds. Of the 
1916 paving work only $21,700 has been authorized as yet-

North Bay, Out.—H. J. McAuslan, town engineer. 
Spent $24,414 in 1915 for 31,834 yds. water-bound mac
adam. Totals : 74,000 yds. water-bound macadam.

Oak Bay, B.C.—R.-Fowler, municipal engineer. Laid 
13,728 yds. Tarvia in 1915. Totals : Sheet asphalt, 49,000 
yds. ; water-bound macadam, 42,000 yds. ; Tarvia, 109,800 
yds. ; tar-sprayed macadam, 160,000 yds. Expect to lay 
15,250 yds. Tarvia in 1916.

Peterborough, Ont.—R. H. Parsons, city engineer. 
In 1915 laid 41,102 yds. asphaltic concrete. Totals : 
Asphaltic concrete, 79,823 yds. ; concrete, 975 yds.

Regina, Sask.—L. A. Thornton, city commissioner ; 
D. A. R. McCannel, acting city engineer. Totals : Sheet 
asphalt, 174,239 yds. ; asphalt block, 54,314 yds. ; con
crete, 31,987 yds. ; stone block, 4,682 yds. ; creosoted 
wood block, 47,648 yds. ; bitulithic, 276,242 yds.

As stated before, the figures given above probably d° 
not represent more than 10% of the paving done m 
Canada in 1915, as figures are given for only one-third of 
the cities and towns which had over 7,500 population atSt. Hyacinthe, Que.—Hector Cadieux, city engineer. 

Spent $22,000 in 1915 for 10,000 yds. asphaltic concrete 
and 1,000 yds. bituminous macadam. Totals : Asphaltic 
concrete, 10,000 yds. ; water-bound macadam, 20,000 yds. ; 
bituminous macadam, 1,000 yds. ; other macadams, 1,800 
yds. It is estimated that about $50,000 will be spent in 
1916, which will include probably 30,000 yds. of tar or 
asphaltic macadam.

St. Lambert, Que.—E. Drinkwater, town engineer. 
Spent $165,231 in 1915 for 58,411 yds. bitulithic and 406 
yds. Scoria block. Totals: Sheet asphalt, 20,049 yds. ; 
bitulithic, 64,412 yds. ; water-bound macadam, 3,863 yds. 
in good condition ; asphaltic macadam, 7,100 yds. ; Scoria 
block, 406 yds. 1916 paving will include some bitulithic.

the time of the last Federal census ; and, moreover, these 
figures do not include interurban highways, such as the 
Toronto-Hamilton Highway, etc., nor the smaller muni
cipalities, such as Montreal South, Longueuil, etc., each 
of which probably spent from $2,000 to $25,000 on paving 
work in 1915. Nor do they include the amount spent by 
the Federal government, by the nine provinces, by the 
154 counties, or by the western districts. For instance, 
Peel County, Ont., spent $21,462 in 1915 for 6,000 yds- 
gravel, 15,000 yds. water-bound macadam and 20,000 yds- 
bituminous macadam; and has voted $52,000 for roads 
and bridges for 1916, of which about $20,000 will be 
spent for 20,000 yds. gravel, 25,000 yds. water-bounc 
macadam, and 10,000 yds. tar or asphaltic macadam. As 
another instance of county expenditures, it might be cited 
that the expenditures in 1915 by the Ontario counties 
which were reported to the Provincial Government f°' 
subsidy claims, amounted to about $800,000. The amounts 
that will be spent in 1916, according to the reports of the 
county engineers to W. A. McLean, deputy minister 0 
public works of Ontario, will be $800,000 on new con
struction and $200,000 on maintenance. It should also 
be noted that the above figures are not meant to include 
track allowance paving.

Stratford, Ont.—A. B. Manson, city engineer. Spent 
$3I>45° ’n 1915 for 16,632 yds. bituminous macadam. 
Totals : Asphalt block, 30,954 yds. ; brick, 30,287 yds. ; 
concrete, 6,404 yds. ; bituminous macadam, 53,151 yds. ; 
Westrumite, 40,643 yds.

Sydney, N.S.—B. M. McKinnon, acting city engineer. 
Spent $34,019 in 1915 for 16,720 yds. Tarvia. 
probably lay 24,000 yds. Tarvia in 1916 at a cost of about 
$48,000.

Will

Welland, Ont.—D. T. Black, city engineer. Figures 
for 1915 paving not given. Totals to date: Brick, 49,000

TABLE I.—PAVING DONE IN 1915 BY THE SIX LARGEST CANADIAN CITIES.
1915 Paving.* 
Square Yards.

Montreal 
Toronto 
Winnipeg 
Vancouver ..
Ottawa .........
Hamilton . . .

1915 Paving 
Expense.

Sheet 
Asphalt.

387,229 73,967 354,839
300,877 74,870 ------

18,388 ------ ------

Asphaltic Bituminous Other
Concrete. Macadam. Macadams. tBrick.

4L363
45,319 24,739 ------
------  1,018 • 2,558

♦Total
Yardage.

Wood
Block.

Stone
^Concrete. Block.

911,173 $i,388,967
5,544 461,970
------ 22,164

53,775
1,3 27>lo8t 

57>3II +
10,621 

200
Nil

94,418 —— 
89,707 h,374

470,04 °
197,4°°

8,100 139,068 
2,677 105,433

19,240 T7,310
385 1,290

,639,808 $3,440,826!Totals 890,619 160,2 10,821____________ 87,067 27,047 73,643 16,321
♦Exclusive of maintenance and repair work and of track allowance paving and some gutters. + Exclusive of gutters built of this material. Î Does not ifcl0^ 

cost of the stone block pavement in Winnipeg.

374,079

TABLE IL—TOTAL YARDAGE OF PAVEMENTS IN THE SIX LARGEST CANADIAN CITIES.
•Total

Yardage-
Total Paving.* 
Square Yards.

Montreal . . 
Toronto . . 
Winnipeg . 
+ Vancouver 
Ottawa ... 
Hamilton . .

Sheet
Asphalt.

1,298,990
3,373,148
1,9I9>527 

143,088 
772,417 
658,975

Asphaltic Bituminous 
Concrete. Macadam.

Other
Macadams.

Wood
Block.

Asphalt
Block.

Stone
tBrick. ^Concrete, Block.

619,957 262,082 53,775 
580,526'158,658. 84,053 

59,684 21,354
41,184 53,592 73,128 

7,083
,541

8,167,8*8i67,510 441 >7l6 5,300,000
865,687 
189,512

3,455 20,333
64,457 92,767 5,679,43

210,488 ------ 2,831,637
i,55°.f* 

955-87z

rS410,162
428,380

50,000 
2,692 

493,1 S2 19,008 
4,600 136,035

85,466

727,320

35,742 
116,656 902,5432,72837,i77

278,844 536,744 240,934 1,158,118 113,100 20,087,80.1Totals.. 8,166,145 1,805,927 649,451 6,138,542
* To January 1st, 1916, exclusive of maintenance and repair work and of track allowance paving and some gutters, t Exclusive of gutters built of this hlfh'of 

: Vancouver figures were compiled exactly in mileage but not in yardage. Figures here given are approximate. They were calculated upon an average width 
yards, as the Vancouver pavement widths vary from 30 ft. to 62 ft.

Jl
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**°AD AND BRIDGE CONSTRUCTION AND MAIN
TENANCE IN THE PROVINCE OF 

NOVA SCOTIA.*

$250 to $350 per mile, including a sinking fund, de
pending on the width of the metalled portion, and also 
on the location of the road and the character of the 
metalling.

The cost of maintaining a good earth road would 
be from $10 to $50 per mile annually, the cost depending 
very largely on the nature of the earth composing the 
prism of the road, earth of a gravelly nature being much 
less expensive to maintain than the soils in which there 
is a large portion of clay.

If the maintenance costs given above are correct, 
and they have been taken from statistics gathered from 
other places, principally in the United States, where 
extensive schemes of road work have been carried out, 
it will be seen that the sum, annually spent per mile in 
Nova Scotia by the Legislature, is not more than sufficient 
for the maintenance of the existing mileage of roads.

The installation of culverts and work done under 
various Acts has done much to improve the condition 
of the roads in the different counties, and the roads so 
improved, although they will still require a sum for main
tenance, will not need the same amount of annual ex
penditure as in former years. Where road expenditures 
have been made out of capital on roads in which 
manent culverts have been built, the improvements are,

THE Province of Nova Scotia during the past year 
has expended on roads and bridges some $616,693. 
Of this total amount about 48 per cent, was for 
bridges and culverts of permanent construction 

?nd 38 per cent, for road maintenance, but this latter also 
'"eluded bridge painting and repairs. After deducting 

e amount used for bridge maintenance and dividing 
e Remainder (about $167,500) among the 18,000 miles 

0 highway in Nova Scotia the cost of maintaining a 
1Tll|e of road is found to be $9.19.

Road machinery is coming more 
f‘lch year, and if the demand for more road graders can 

as an index of their popularity, they are coming 
j11 Ore and more into favor, for the demand seems to be 

reasing. In some of the most rocky and difficult parts 
j the province the road grader is used very successfully,

1 0,her parts, on account of the small farms, it is diffi- 
-U t to get suitable teams for the work.
I 18 hard to get work done economically, as the teams 
(jjIVe to be brought from outside districts. Even at this 
'sadvantage, however, the grader proves 
<>m'cal than any other method.
. R is quite impossible from any reports or data fur- 

^1Sled by the municipal councils to determine with any 
e£ree of satisfaction or accuracy either the nominal or 

value of statute labor applied to the roads in the 
erent municipalities. The returns submitted are far 

comPlete- Based on the assessed value of property, 
0|lere ought to be approximately $225,000, either in cash 
othCOrnmUtec* ^ah°r> or partly in one and partly in the 
m ®r> so applied in addition to the annual appropriation 
gv ,e by the province. If this substantial item were made 

liable in cash, it alone would average about $12.50 
*. m*le. For obvious reasons there are very many 

ofchons throughout the province in which the full benefit 
^ Jbis provision for the maintenance of roads is not 
r<)a<: e available, or is so indifferently applied that the 
^ 8 to which it should be applied derive little or no 
v ?ebt therefrom. It must be apparent that if the full 
ea l'€ °f this statute labor could be effectively applied 
fgC ^ear the results would be far more satisfactory and 
0- utore beneficial to the general condition of the roads 

the

and more into use

be taken

In such places

per
nio re eco-
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Horton Covered Bridge over Cornwallis River. A fine 

type of Wooden Truss still doing good service.

of course, most marked, but even where culverts only 
have been installed, the ditching done to make the cul
verts effective has benefited the roads vastly, and the 
expenditure for maintenance out of revenue should be 

much lessened.
The question of road maintenance in Nova Scotia 

is still a matter of the greatest importance, and one to 
which close attention must be constantly given, not only 
for future betterment, but to protect those highways upon 
which expenditures have already been made. As soon 
as the construction of a road has been completed, it is 
necessary that its maintenance should begin. Too often 
this has not been the case. On the contrary, after a con
siderable expenditure has been made upon a section of 
road, the idea seems to prevail that any maintenance 
is not necessary for some time. This is a mistake. After 
the construction of a piece of road is completed it will 
go to pieces in less than half the time it could be ex
pected to last unless proper care is given it annually by 
way of maintenance. The policy of “A stitch in time 
saves nine” is most applicable to the maintenance of 
earth roads in this province.

If a new piece of road after construction is left abso
lutely without care, and the attention of the roadmaster

province.
v;n R*16 estimate of 18,000 miles of highway in the pro- 
j| Ce may give an erroneous idea of the condition of 
nij]Se highways. It must not be inferred that these 18,000 
re 68 of highway are completed highways. It must be 
j>iv°^n*zed that the greater part of the road mileage thus 
pr en *s not improved road, in that it has never been 
CVenPer>y ditched, shaped and drained, and often has not 

good wooden culverts.

very

Peri VV€re the roads throughout the province all pro- 
s0 7l drained, graded and shaped, with proper culverts, 
pen . at all the money provided annually could be ex
it,- , ed in maintenance, a fairly good showing could

An earth road requires very frequent attention 
bç 1 °th the road drag and the road grader it ^ 15 t° 

*n &°°d condition. At the same time, 1 tie 
be , Ssary frequent attention is given, earth roads can 
ttao^h*- in smooth condition and fit in every way or sue : 
4 n1C as the average road in Nova Scotia has to eari) • 
V^cadam road will cost annually for maintenance from

^Abstracted from the report of the Highways

L
Division.
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continued use of narrow tires on heavily-loaded vehicles 
requires annually the expenditure of a large amount ot 
money to repair the highways on which they are used. 
This seems most unnecessary. Those who use them no 
doubt fully appreciate the importance and economic value 
of good roads for transportation. Nevertheless, evidence 
is furnished every year to indicate that this continua 
abuse of the roads will be made with apparent disregard 
of the serious consequences and the heavy charge upon 
the maintenance fund.

The Nova Scotia Farmers’ Association recently sent 
a resolution to the legislature as regards the use o 
narrow tires. This is a move in the right direction, an 
the principle of this resolution is most heartily coin' 
mended to the consideration of all those who are using* 
or rather abusing, some of our highways as above indi
cated. The benefit to the highways by the use of broa 
tires can hardly be over-estimated, and the cause of g°° 
roads will be much advanced when a proper recognition 
in some form or other is given to the recommendations 
of the members of the Farmers’ Association.

The work done under the Act to Provide for the 
Betterment of Highways has, in nearly every case 
performed by labor obtained in the locality in which t16 
work was done. The great difficulty has been in P>° 
curing men to do the work except at times best adapt6 
to suit their own convenience. In seed-time, or dura1» 
haying or harvesting, it has been found impossible 10 
secure workmen in many of the counties to work on t 
roads when there was anything left on the farm to 3 
done. This has had a tendency to delay much of the

While a very considéra'3 6
almost

is directed to some new section of road to be constructed, 
the result of this neglect is only what must be expected. 
In a short time small defects begin to appear, which 
readily grow serious, and if the neglect continues, it 
may be only a short time before the road surface goes 
entirely to pieces and the road begins to be a source of 
complaint. If the neglect still continues, criticisms of

cJHi-
It
Ifcl

SgBfc r>i -

. beenIBS-

Clarence Road. A Finished Macadam Road.

the original construction begin to be heard, and the ma
jority of those interested come to believe that the fault 
is with the original method of construction rather than 
with the real cause, neglect.

The common way of performing road maintenance 
work is to get together a gang of men and teams and 
start out, either before the time for farming work begins 
in the spring, or after the harvest in the fall, and to 
attempt to do all the work for the year at one time, and 
that time a very short period. For the balance of the 
year the roads receive no attention at all, and the repairs, 
if any, are intermittent and irregular instead of con
stant, regular and careful.

There can be no question but that the same system 
of constant care over the roadbed of the highway as is 
adopted by railroads is the most economical that can be 
adopted in highway work. As a general thing, the con
struction and maintenance work of the railroads of this 
country has been performed efficiently and economically, 
and it is, therefore, reasonable to assume that the con
stant and careful maintenance of railroad tracks and 
other properties is considered by the railroad simply as 
good business, and that their judgment in the matter is 
worth respecting.

If, instead of intermittent and irregular repairs it 
were possible to substitute a definite scheme of mainten
ance, the results, without doubt, would show much im
provement in the condition of the highways which are 
being cared for. An ideal system would be to have a 
patrol system, which would provide for the permanent 
employment of skilled laborers or caretakers, well accus
tomed to road work and repair. Each one of these 
patrolmen would have charge of a particular section of 
highway. The patrol system, of course, would not be 
applicable to all districts. Although the patrol system 
has been used to some extent as a means of upkeep for 
the roads in Nova Scotia, yet so far it has not been 
applied as extensively as could be wished. It is thought, 
however, that this system can be extended much further 
with great benefit to the roads.

Serious injury is done to many of the highways of 
the province by the use of narrow tires on heavily-loaded 
vehicles. The injury to the roads occasioned by the

to a later time in the year.
portion of the work could be done to advantage at 
any season of the year, it is evident that in many case 
the performance of this work late in the season was
decided disadvantage.

The ideal system would be to have all such , 
done by specially trained gangs. This is being cart1 
out in some countries where special work of this K* 
is undertaken. In some sections of Nova Scotia ^

work

farmers find themselves too busy to permit them to __ 
upon the highways, and there is a growing disposal

who haVto justify the roadmaster in employing men

i~' ■ ..V

Conquérait Bridge over Petite Riviere. Three spllf 
16 ft. each, Concrete Slab.

,1this, *n

fliad6
the time and who can devote their attention to 
become more trained in the work.

In all cases where road improvements were ^^5 
under this Act, specifications were prepared in the x 
Office, covering the method of executing the work- ^ 
work done in many places has been of a very sLl"seeti, 
order, and is an object lesson to many who have

I



/y.

I M.F T

Main Port Road. A section of Earth Road which is 
still in splendid condition, after being improved 

two years ago.

,If the expenditure under the provisions of Df
e further extended it would result in a con 
,e betterments already effected. An expen 1 11,efensible 
haracter seems all the more necessary and '

•nCaUse fhe means available from the or maryQuate 
' the disposal of the various inspectors aie 
!? satisfactorily and efficiently maintain the roads 
J°t>ld be maintained and at the same t.me do any 

ruction work worthy of the name. _ .
file work done under this Act in the various c 

nd the nature of betterments effected should have, a 
- ,'s believed, will have, a distinct influence towards
! r,nSing about better road work in the various districts, 

s the work serves as an object lesson, 
r . ‘^s before stated, the amount oi nionc> 
of'Cge ma*ntenance and construction was reDairs to I°afrthe total expenditure. The expenditure or r pairst 

bridges has been largely for renewal of the Boo
mad? °f ,He bridgeS’ but. 0therDroaPches These latter, 
k ae m many places to the approaches. . ^
Wg2terb T’ 38 ‘I rU,e’h°ftmaffic ^'heaviest, have been
fitted bridges’ where lhe traffi -X creosoted planking 
aim ■ Wltb wooden block floors with fifv the expecta- 
tind Joists. The result so far seems to just.h he e p 
10ns> which were entertained, that these floors w

used for 
cent.

°r who have travelled over the stretch of road so
to surface the

stone, but

im
proved. It has been impossible in all cases 
road after improvement with either gravel or 
*t has been the aim in every case undertaken to pi mite 

the first consideration, and then, 
made permanentPermanent drainage as 

if possible, to have all the structures 
and the road surfaced. The essential point in road con-

thatstruction, and one that is always insisted on, is 
thorough drainage shall first be accomplished, and this 
has always to be done before other improvements 
Put on the roads.

The Superintendent of Highways 
cases, first gone over the ground with the foreman to 
be in charge of the work, directing him persona y as 
to the execution of the work to be done, and he ha 
besides made inspections as frequently as his time anc 
duties would permit.. . . * .

The results of the expenditures made under this Act 
have been the improvement of many bad stietc res o 
r°ad, and, while the magnitude of the expenditures does 
,n°t permit of very extensive work being done m any one 
‘Quality, yet the improvements made are very mar -e

has, in nearly all

have much more lasting qualities than the untreated 
floors, and that, although the cost was much in excess 
of the single-plank floor, yet the longer life would result 
in very increased economy.

The system of block paving bridge floors has now 
been tried by the Department for some five years, and, 
from the experience gained, it is the intention to further 
apply this method of construction, at least on the larger 
bridges where the travel is heavy.

RECENT DEVELOPMENTS IN BITUMINOUS 
MACADAM AND BITUMINOUS CONCRETE 

PAVEMENTS.”

EFORE proceeding with the discussion of the many 
improvements in the construction of bituminous 
macadam and bituminous concrete pavements which 
have been developed during the period from 1914 

to 1916, it is advisable, in order to avoid misunderstand
ings, to quote the definitions of the two types of pavements 
as recommended by the Special Committee on “Materials 
for Road Construction” of the American Society of Civil

B
Engineers.

“Bituminous Macadam Pavement.—One having a wear
ing course of macadam with the interstices filled by pene
tration methods with a bituminous binder.”

“Bituminous Concrete Pavement.—One composed of 
stone, gravel, sand, shell or slag, or combinations thereof, 
and bituminous materials incorporated together by mixing 
methods.”

General.—Certain developments which are common 
to both classes of bituminous pavements will be discussed 
prior to considering improvements which specifically refer 
to each of the several types.

Foundations.—There has been a general acknow
ledgment of the ultimate economy of constructing adequate 
foundations to support the amount and character of traffic 
which the several types of bituminous pavements are able 

In the case of bituminous macadam pavements,to carry.
this development- usually has been characterized by the 
construction of well-compacted and, in many cases, 
thoroughly filled broken stone foundations. In the case 
of bituminous concrete pavements, due to 
failures which have occurred where this type of pavement 
has been built on old macadam or poorly constructed 
broken stone foundations, there has been a general ten
dency to advocate the use of cement-concrete foundations 
from" four to six inches in thickness. It has generally been 
found that the cost of cement-concrete foundations does 

exceed the cost of well-compacted and filled broken 
foundations of equivalent strength. Furthermore, 

of cement-concrete foundations renders repairs

numerous

not 
stone 
the use
and renewals more satisfactory and much easier of
accomplishment.

Noii=bituminous Highway Materials.—There has been 
a general recognition since 1914 of the desirability of 
covering in specifications in more detail and with greater 
rigidity the physical properties of the aggregates to be 
employed and the sizes of the particles which compose 
such aggregates. For example, the 1914 Specifications of 
the American Society of Municipal Improvements cover
ing) bituminous macadam pavements state, with reference 
to the physical properties of the stone, that the rock em
ployed must meet the following requirements :—

^Presented before the Third Canadian and International 
Good Roads Congress, Montreal, Canada, on March 10, 1916, 
by Arthur H. Blanchard, M.Can.Soc.C.E.

?
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Sample Sample
“B”:‘A”

0.2% 0.1%

O. I O. I
0.4 1.1

12.6

37-5
2.2
8.0

40.929.1
27.1
32.9

7-7
0.0

100.0% 100.0%

It is hence obvious that fot many forms of bituminous 
construction, in order to secure successful results, greater 
care must be used in the writing of specifications for pro
ducts of broken stone. As an illustration of an improve
ment in specifications covering this detail, there is cited 
those adopted at the 1915 Convention of the American 
Society of Municipal Improvements covering broken 
stone to be used for the aggregate of one type of bitu
minous concrete pavement.

“Broken stone for the mineral aggregate of the wearing 
course shall consist of one product of a stone crushing and 
screening plant. It shall conform to the following mechani
cal analysis, using laboratory screens having circular open
ings : All of the broken stone shall pass a one and one-quarter 
(1%) inch screen; not more than ten (10) per cent, nor less 
than one ( 1 ) per cent, shall be retained upon a one ( 1 ) inch 
screen ; not more than ten (10) per cent, nor less than three 
(3) per cent, shall pass a one-quarter ( % ) inch screen.”

It is noted that in this form of specification an attempt 
is made to cover in the mechanical analysis only the limits 
of the smallest and largest particles. No attempt is made 
to secure a carefully graded aggregate but simply a pro
duct suitable for the type of pavement in question and 
uniform in character. For example, the following me
chanical analyses show three products used in the success
ful construction of three different bituminous concrete 

■ pavements of the type mentioned.
SampleSample

2.7%

Sample
“,Co%“B”“A>

Passing J4 inch screen 
“ % “

# “
M “

1% “

1.2%
5-6 2.54-2

30.845-o
35-1 
10.1

34-7
40.6 34-2

2.3-417-3
8.11.52.0

100.0%100.0%

Bituminous Materials.—There has recently been con
siderable discussion pertaining to the advisability of the 
adoption of so-called “alternate type” specifications in 
preference to the so-called “blanket” specifications for 
bituminous materials. By alternate type specifications is 
meant a series of specifications, each of which covers the 
physical and chemical properties of the most desirable

100.0%

“The broken stone shall be subjected to abrasion tests and 
toughness tests conducted by the Engineer in accordance with 
methods adopted by the American Society for Testing Materials, 
August 15, 1908. The broken stone used for the construction 
of the first and second courses shall show a French coeffi
cient of wear of not less than 7.0 and its toughness shall be 
not less than 6.0. The broken stone used for the construc
tion of the third course and for the first and second applica
tions of No. 1 broken stone shall show a French coefficient 
of wear of not less than 11.0 and its toughness shall not be 
less than 13.0.”

The necessity for more carefully drawn- specifications 
covering the sizes of the particles of which a given product 
of a stone-crushing and screening plant is composed is 
illustrated by the following mechanical analyses of two 
products obtained from the same plant, both of which 
products passed over a section of a rotary screen having 
circular holes of 1 %' inches and through a section of a 
rotary screen having circular holes 2 U inches in diameter.

grade of a given type of bituminous cement for the pur
poses for which it is to be used. On the other hand, a 
blanket specification covers in one set of requirements, 
pertaining to physical and chemical properties, all the 
types of bituminous cement which are to be used in con
nection with the construction of a given kind of pavement. 
For example, in the case of specifications for asphalt 
cement for bituminous concrete pavements, it would be 
desirable under alternate type specifications to have not 
less than five sets of physical and chemical requirements, 
the limits for each requirement being as narrow as the 
several processes of manufacture would permit, while on 
the other hand a blanket specification would cover with a 
wider range of limits the same chemical and physical 
properties for the five types mentioned. As an illustra
tion will be cited the limits in the cases of Specifications 

A” to “E” inclusive under the alternate type specification 
method for specific gravity, and the penetration at 25
C. (770 F.).

Specific gravity—
“A”

0.97—1.00 
Penetration 

“A”
75—90

‘E”
L----I.OO

“D”
1.025—1.05

“C”
1.03—1.04

“B”
1.00—1.03 1.04

“E” 
140—ib°

“D”“C”
70—go

In the case of a blanket specification to cover the 
grades of the several types, the limits for specific 

gravity would have to be 0.97 to 1.06 and the limits f°r 
penetration would be 70 to 160. The penetration test, f°r 
example, can only be of maximum value when applied to 
the grade of a specific type of bituminous cement which B 
most suitable for the type of pavement in question. 1° 
the case of the bituminous concrete pavement of the type 
mentioned, the proper penetration limits for a Californio 
asphalt lie between 70 and 90, while for a fluxed Ber
mudez asphalt to be used in exactly the same type 0 
pavement and under the same conditions, the penetration 
limits should be between 140 and 160. It is evident tha1 
to attempt to cover the penetration limits for both 
materials in one specification is impracticable. In the first 
place, such limits as 70 to 160 are so wide as to insure but 
little uniformity in different lots of the same material, an 
in the second place, an entirely unsuitable material of one 
class could be supplied under the maximum or minimum 
test limits of the other class.

The proper use of alternate type specifications allo'vS 
the contractor to bid to supply so many tons of bitumen 
which will comply with any one of the sets of require- 
ments. It will be noted, therefore, that the contractor * 
in exactly the same position as in the case when he bid’ 
to supply any asphalt cement which will comply with me 
requirements of a blanket specification.

Guarantees.—There has been a general tendency t0 
abandon the use of guarantees on bituminous pavement’ 
as it is believed that, with proper specifications and 
ficient supervision and inspection, guarantees are 
necessary and that the requirement of a guarantee 
terially increases the prices bid on a given pavement, 
subject of guarantees is too broad to discuss in this paPef 
but it should be noted that under the title “The Economic5 
of Guarantees of Pavements on State and Municipal Hi fly 
ways,” it has been admirably treated by Mr. George 
Warren in a lecture in the Graduate Course in Highway 
Engineering at Columbia University, which lecture h*'lS 
been published under the auspices of the National Hiff*1' 
ways Association, Mr. Charles Henry Davis, president

Bituminous Macadam Pavements.—In addition to 
improvements noted above, the most notable recent

“B”
90—100 85—95

same

not
ma'
The

de'

J
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velopment in the construction of bituminous macadam 
pavements has been in connection with the compaction o 
the road metal and the distribution of the bituminous 
materials.

As a result of the numerous failures of bituminous 
macadam pavements which have occurred due to the im
proper rolling of wearing courses of road metal prioi to 
the application of bituminous material, there has been a 
general recognition of the necessity for more thorough 
compaction of the road metal. This principle has been 
recognized by the Special Committee on Materials tor 
Road Construction” of the American Society of Civil 
Engineers in its 1915 report, the conclusion referred to 
reading as follows :—

“An important factor for successful results is the proper 
compaction by rolling of the road metal before the spreading 
°f the bituminous material.”

The above committee emphasizes another impuné
ment which is aimed at the use, in some cases, of an 
excess amount of bituminous cement in this type of pave
ment. This conclusion is as follows :

“Present indications are to the effect that the use of 
luminous materials in quantities of more than 2/1 ga 

Per square yard where the upper course of the macadam is to 
be 3 inches in thickness after compaction is inadvisable 
Under the penetration method.”

of the advisa-There has been a general recognition 
mlity of using properly designed distributors in connec ion 
Xvith the application'of bituminous materials in or er to 
Secure uniform distribution economically. Some speci c.i 
^ons cover the requirements which a distributor mus 
meet. For example, the 1914 Specifications of the

Society of Municipal Improvements contain t e o 
•owing paragraph pertaining to the pressure distributor.

distributor employed shall be so designed 
bituminous materials speci 

less than twenty (20)

.can

“The
?n operated as to distribute the 

e uniformly under a pressure of not 
i °Unds nor more than seventy-five (75) pounds ^ ture 

ch in the amount and between the limits of P ; 
specified. It shall be supplied with an accurate stationary 
hermometer in the tank containing the bitummo 
Pd with an accurate pressure gauge so loca e 

r)asi'y observed by the Engineer while walking tprmina-
dlstributor. It shall be so operated that, at t onœ
,°n °f each run, the bituminous material W1 ■ 0f^ut off. Jt shall be so designed that the norma1 width 

application shall be not less than six (6) .feet and so thatrt 
0( be possible on either side of the machine P ;ot moie than two (2) feet. The distributor sha be pm 
1 pded with wheels having tires each of whiÇ maximum 

Ss than eighteen (18) inches in width, the a the
fn,^sure per square inch of tire being dePe an(j tjie

Uowing relationship between the aforesaid P wheel
?'ameter of the wheel: For a two Z maximum

hundred and fifty (250) pounds sha11 be the ^ addj_
. essure per linear inch of width of tire P . • ’ allowed ^°Pal pressure of twenty (20) pounds per inch being allowed
" each additional three (3) inches in diameter.

■ . This specification provides for a distributor by 
!s practicable, under competent supen îsioi ,

°f the wearing course of broken stone by narrow 
arrying excessive weights. _„fe

J Uminous concrete pavements genera y ' ,
ese types are designated as fol,oW*'7 , inff a mineral 

(a) A bituminous concrete pavemen « sh;ne an(j
' Sgregate composed of one product o a ”
Gening plant.

pressure

(b) A bituminous concrete pavement having a mineral 
aggregate composed of a certain number of parts by 
weight or volume of one product of a crushing and screen
ing plant and a certain number of parts by weight or 
volume of fine mineral matter such as sand or stone 
screenings.

(c) A bituminous concrete pavement having a pre
determined mechanically graded aggregate of broken 
stone or gravel, either alone or combined with fine mineral 
matter, such as sand or broken stone screenings.

Patents.—Unfortunately the present status of patent 
litigation has to be considered in connection with the dis
cussion of the several types of bituminous concrete pave
ments. The majority of engineers and highway officials 
are interested in the types of bituminous concrete pave
ments which may be constructed without danger of litiga
tion rather than in a prolonged discussion of the proba
bilities of successfully defending suits for infringement. 
There is ample evidence at hand that bituminous concrete 
pavements of type (a) may be constructed without danger 
of litigation proceedings provided that the mineral aggre
gate is of the general character heretofore mentioned in 
this paper under the section “General. Non-bituminous ' 
Highway Materials. ”

The history of litigation cases indicates that the 
struction of bituminous concrete pavements of type (b) 
a large scale will in all probability lead to litigation. The 
same remarks apply to the construction of bituminous 
concrete pavements of type (c) except in the case of the 
so-called Topeka bituminous concrete pavement with an 
aggregate of the type specified either in the 1910 Topeka 
decree, or of the grading which was adopted at the 1915 
Convention of the American Society of Municipal Im
provements.

Type (a) Materials.—Practice has demonstrated that 
broken stone, because of the satisfactory mechanical bond 
secured, makes the most suitable aggregate for this class 
of bituminous concrete although pavements constructed 
with gravel have proved satisfactory for light traffic where 
great care has been taken in the selection of the gravel 
and in the construction of the pavement. The develop
ment of the character of materials used in current practice 
has been covered in this paper under the title “General.” 
Much more care has been taken in recent years with 
reference to the quantity of bituminous cement to be used 
in the mix. There has been a general recognition that the 
amount used depends upon the kind of road metal and the 
bituminous material, the character of the aggregate and 
the climatic conditions. For the product of broken stone 
heretofore mentioned, it has been found that bituminous 
concrete mixtures should contain between 5 and 8 per 
cent, by weight of bitumen.

Mixing.—Many improvements are noted in the 
methods employed in the mixing of bituminous concretes. 
There has been a general evolution from hand-mixing 
methods to the utilization of mechanical mixers especially 
designed for the manufacture of this type of bituminous 
concrete. The large contract for thirty-five miles of bitu
minous concrete pavement of this type around the Ashokan 
Reservoir, constructed under the direction of the Board 
of Water Supply of the City of New York, demonstrated 
the desirability of the manufacture of a plant especially 
designed for this class of work. The type finally evolved 
showed that it is practicable and economical to use a self- 
propelled plant, consisting of elevators, a rotary dryer, 
weighing devices and a mixer, having a capacity of from 
800 to 1,000 square yards of 2-inch wearing course per 
day. Experience has demonstrated that, except on small 
contracts and for repair work, mixers which provide for

con-
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Bitumen, from 7 per cent to 11 per cent.
Mineral aggregate, passing 200-mesh screen, from 5% to H% 

“ “ “ 40 “ “ “ 18 “ 3»
“ 55 
“ 22

“ 25

11 less than 10%

10
S4

2

Many unsatisfactory pavements have resulted by the 
unintelligent use of this grading. It has been found neceS' 
sary, in order to secure successful results, to specifically 
define the character of the sand or other fine material 
which shall be employed in order to secure a satisfactory 
grading. Many specifications now cover the sand grad
ing with almost the same care as in the case of sand 
grading requirements for sheet asphalt pavements. ln 
order to encourage the use of a more satisfactory grading 
for this type of pavement, the American Society of Muni
cipal Improvements in 1915 recommended the adoption 
the following grading :—
Passing 200 mesh screen 

“ 80 “ 10—2- 
10—2 
10—2

but retained on a
4o an
20 a

10— 
15—'

a
an

5—:a

the several separated sizes by careful measurement by bulk 
before heating and retaining the batch so measured as a 
separate entity through the process of heating and delivery 
into the mixer in which the bituminous cement is added.

“Generally speaking, Bitulithic is mixed by a plant 
fine aggregate of Bitulithic, while sand predominates in the 
fine aggregate of Warrenite ; also, fine crushed stone and 
sand respectively are correspondingly used for the seal coat 
aggregate.

“In the selection of quality of material (whether gravel 
or crushed stone) for the coarse aggregate a greater latitude 
is permitted in the case of Warrenite to practically meet the 
conditions of less opportunity for selections which are liable 
to prevail in localities considerable distance from railroad 

This latitude is allowed, because, while the traffic 
conditions on country road thoroughfares are in point 01 
weight and concentration of traffic rapidly becoming fully as 
severe as on fnost city streets, there is the important differ
ence that on country roads generally the traffic is more ex
clusively of the motor vehicle rubber tire type and conse
quently less exaction in physical properties of the quality of 
the stone forming the basis of the aggregate is necessary- 
Also, unfortunately, many city streets are abused by constant 
excessive sprinkling or daily scoured by pressure flushing 
machines, a practice which is more or less injurious to any 
road surface, while country roads are seldom, if ever, wet 
except by rainfall ; therefore, in cases where the very best 
quality of stone is unavailable, it would be safe to use stone 
of slightly lower quality in Warrenite on a country road al
though‘the same quality stone might not be safe for use 'n 
Bitulithic on a city street.”

Topeka.—In many specifications the mineral aggre
gate for the Topeka pavement specified has been that con
tained in the decree of 1910, namely :—

centres.

The South Indian Railway Administration will 
surveys for a metre gage line from Jayankonda-Sholapura11 
to a point on the proposed Panruti-Trichinipoly Railway, j* 
close as possible to Trichinopoly, on the north of 
Coleroon, a distance of approximately 50 miles. This survey
will be known as the Jayankonda-Sholapuram-TrichinoP0*-
Railway Survey.

It is reported from Petrograd that a special commissi0^ 
composed of representatives of the Government, commet 
and industry, will meet shortly to examine the Bill prepare 
by the Ministry of Commerce to facilitate the developmen 
of the use of electric power in works and factories. The 
has been prompted by the frequent crises in connection 
the coal in Russia.

Bil>
itb

the heating of broken stone by the use of a flame in the 
chamber should not be used on account of the danger of 
burning the broken stone or the bituminous concrete.

Laying.—There has been considerable discussion per
taining to the proper type and weight of roller to be used 
for the compaction of the wearing course. Experience 
demonstrates that in order to secure an even surface and 
adequate compaction by thorough interlocking of the 
particles of broken stone, a tandem roller weighing be
tween 10 and 12 tons should be used.

Seal Coat.—Many methods have been developed for 
the application of the seal coat of bituminous material. 
It has been found that seal coats of from % to 1 gallon 
per square yard of bituminous cement are distributed most 
uniformly by the use of hand-drawn gravity distributors 
followed by a squeegee.

Seasonal Limitations.—Experience in many localities 
has demonstrated that bituminous concrete of this type 
should not be mixed or laid when the air temperature in 
the shade is below 50° F. as otherwise it is difficult, under 
average conditions, to secure an even and well-compacted 
wearing course.

Type (b).—Specifications for this type of pavement 
have, during recent years, generally stipulated that so 
many parts of broken stone and so many parts of sand or 
other fine material are to be mixed with a certain amount 
of bituminous cement. By the use of this specification, 
unless employed under unusual supervision, it has been 
found to be impracticable to secure a well graded aggre
gate. In many cases the mixture has contained 
cess of broken stone with insufficient fine material to fill 
the voids therein, while in other cases it has contained an 
excess of sand in which the broken stone exists as isolated 
particles. It is the conclusion of many engineers, because 
of the conditions described, that when bituminous concrete 
pavements are to be employed either type (a) or type (c) 
should be selected.

Type (r).—During recent years, the bituminous 
crete pavements of this type which have been most ex
tensively employed are known as Bitulithic, Warrenite, 
and Topeka.

an ex-

con-

Bitulithic and Warrenite—Differentiation.—The gen
eral use of Bitulithic and Warrenite bituminous concrete 
pavements throughout America has brought up for dis
cussion the matter of the fundamental differences between 
these two types of patented pavements. It is believed that 
it will be of interest and value to the engineering pro
fession to submit the following statement, prepared by 
Mr. George C. Warren, president of the Warren Brothers 
Company, for the information of the engineers enrolled 
in the Graduate Course in Highway Engineering at 
Columbia University :—

“Bitulithic and Warrenite mixtures are both made under 
the provisions of the Warren patents, which the courts have 
held ‘cover the product no matter how produced.’ Bitulithic 
is designed to meet the conditions generally prevailing on 
city streets, and Warrenite is to meet such conditions 
arise on country roads so as to meet the physical and 
mic conditions and public demands as to cost.

“Generally speaking, Bitulithic is mixed by a plant 
which is too cumbersome to meet country road conditions, 
which provides for combining the materials ■ proportioned by 
separation of sizes of the aggregate, after heating, and then 
recombining by weight.

“Warrenite is, generally speaking, mixed by a plant so 
portable that it may be set up either alongside the railroad ; 
along the side of the road being constructed, or in the quarry 
or gravel bank from which the bulk of the aggregate is being 
procured as may be most economical in any particular 
This plant is constructed on the principle of proportioning

as may 
econo

case.
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along these lines, but it appears that these clays are of an 
entirely different character, and no method of treatment 
has yet been evolved to secure the results desired.

The construction of retaining walls to withhold the 
moving masses was not possible, for access to the sides 
of the prism where the walls belonged could not be had. 
When access was possible, the movement had ceased, 
there was no evidence of any further movement and the 
desirability of or necessity for walls no longer existed.

Some of the sandstones and shales in the cut when

Experiments in checking the slides at
PANAMA.

PAPER by Gen. Geo. W. Goethals in the “Canal 
Record” will be of interest to engineers in general, 
describing as it does methods which have been used 
in the attempt to stop slides in the Panama Canal. 

In this work the engineers have been up against pro 1 eras 
which they have never before experienced and the results 
°f their experiments will be of great value in future on 
similar works. The results of these experiments are sum
marized in the following :—

A
exposed to the air disintegrate, but harden when kept 
constantly wet. Where disintegration occurred, the re
sulting soil would grow grasses and vegetation, and steps 
were taken to protect the slopes and the underlying ma
terial in this way, assisting nature to some extent in a 
country where vegetable growth springs up and expands 
rapidly.

The various slides began without any warning, and 
of determining the extent to which

made to
there
they would proceed. . Various attempts were 
check them, but all without success. There is no question 
that the excessive rains were responsible in a grea 
measure for most of them and for the difficulties t at re 
suited because of them ; yet some of the most trou 3 esome

Drainage proved

were no means

Experiments were made with cement covering applied 
to the banks by the cement gun and by concrete held in 
place by rods embedded in the rock ; neither proved suc
cessful, and they were abandoned.

When the use of concrete proved a failure, the geolo
gist thought that experiment might develop a solution 
which, applied to the face of the sandstones and shales, 
would combine chemically with the substances in these 
rocks, so as to form a coating of glass. Experiments 
were made, but no satisfactory solution obtained.

Pnes occurred during the dry season.
'"effective. The rains, which cover a period averaging 
n'ne months of the year, so thoroughly saturate the giounc 
tbat, though the surface may be dried out by the win an 
sUn during the remaining three months, the groun wa er 
remains. Because of the great depth of the cutting su 
surface drainage could not reach the groun wa er 
sufficiently deep to be effective, even if the excessive cos 
involved warranted Such a procedure. It has been sug
gested that artificial heat be applied throng pipes, )u 
Ihe cost precluded such a method of relieving t e si 
E°n ; furthermore, the relief would be temporary.

Planting the slopes with grasses and vegetation p 
'ents, to a certain extent, the erosion that o °ws 
M the heavy downpours, but even in places w er 
!las been done the results anticipated were not secured.

trees that have been standing on the ban cs o > 
slide down, standing erect in their normal posi lon > 
slides of the second class and in the moremen 
ffike place subsequent to the “breaks.

With the breaks, except those which occurred in the 
vicinity of La Pita Point, lightening the banks, where this 
could be done, secured good results, as did also the sluic
ing of the upper portions of the hills around Cucaracha 
slide into the valley on the opposite side of the hills from 
the prism ; but in all other cases the only effectual method 
found was to allow the material to enter the cut and re- 

it. This procedure has resulted in bringing all themove
slides to a state of rest, and with the exception of those 
now active none of them has given any trouble since, for 
there has been no movement of any kind in any of them 
after all the material that was in motion had been removed
or come naturally to rest.

It is certain that the troubles are due to the failure 
of underlying strata, because these were unable to bear 
the weight that the banks brought upon them. Under 
the circumstances it is difficult to understand the impres
sion that has gained credence in some quarters that a sea- 
level canal would have avoided the difficulties encountered, 
since the cutting would have been through the same 
material, but at least 80 ft. deeper.

It is also certain that nothing can stop the movements 
in progress until the angle of repose is reached for 

the materials under the conditions that exist and that this 
be reached only by removing the excess amount of

be retained in placé. This also proved a failure, a |
s°me portions of the banks are now seen pi es p 
at ________... —I rliffprent elevations, thoughvarious angles and at different 

were

Where the moving mass 
UP by the movement and by the rains, a 
r,Prap was resorted to with the hope 
''Wild carry the pieces of stone through e . move_ 
SoIid ground below and thus check, d 110 s f ’ ovecj from 
Wnt; much of this riprap was subsequently removed
be Prism by the shovels.

It was believed that blasting was 
resPonsible for the slides, on the theory

driven vertically and they were°r*ginally the piles 
Properly aligned.

was clayey material loosened 
covering of heavy 
that their weight 

to the
now

can
material. If experience counts for aught, then that gained 
in the handling of the slides and the breaks that have 
occurred along the line of the canal leaves no doubt that 
the means adopted and now in use will effect a cure in 
the slides that now close the canal ; furthermore, that when 
cured, no further troubles need be anticipated from slides 
in this locality.

in some measure 
that the shaking

* wl*o'Dlc IOr tile SlKlcbj tKp CO-
*'P of the banks, caused by the blast, es - -n tj,ejr 

esion of the particles in the banks, rcsu s . ce the 
faking down? so that steps were taken i*

Pth of the holes and the amount ^ trou|)]e on
The construction of the Altai Railway, which connects 

Novonikolaievsk on the trans-Siberian with Semipalatinsk in 
the Steppes Provinces, passing through Barnaul, in the 
Tomsk Government of Siberia, has recently been opened to 
traffic. This railroad, 500 miles in length, will serve the 
richest agricultural and mineral regions of Siberia. The 
\ltai region has deposits of gold, silver, Lad, zinc and copper, 
which were worked in the eighteenth and nineteenth centuries, 
but afterwards abandoned owing to lack of transportation 
facilities and other

source

It was learned that in expenmentmg ^daJs has 
,. manufacture of pottery the Bureau °
'«covered a means of removing t e s'PP gnd ineXpensive 
ays by inoculating the soils with a . P tho(j 0f pre

dion. With the hope that some sue ^ ^ ofi
J-uting the slides might prove effecLJoerimental purposes 
the isthmus, samples were sent for experiment f

^rder to lessen, if not remove, any
mis account.

the from the

causes.

k
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from college would usually qualify as the best engineer- 
Many men leave our institutes with this view but soon 
find that long before the time for applying formulae is 
reached the scheme must be viewed by an engineer of

THE LEGISLATIVE CONTROL OF ENGINEERING 
PRACTICE.”

By G. N. Houston, M.Can.Soc.C.E., M.Am.Soc.C.E.
Irrigation Branch, Department of the Interior, Alberta. sound judgment based upon long experience.

Diplomacy, tact and good judgment are so essential 
in all engineering operations that any attempt to judge an 
engineer by mere degrees and diplomas is likely to prove 
a failure.THERE is a growing tendency among certain 

engineers to attempt to remedy some of the troubles 
in the engineering profession by means of legisla
tion, limiting those who can legally practise to 

engineers having certain qualifications.
This question has been before the public for at least 

fourteen years, the American Society of Civil Engineers 
having published a discussion of the subject in transac
tions of 1901. Although many bills have been drawn and 
submitted to the legislatures of the various States, very 
few have become laws.

Can the public judge his ability by his works?
'Unfortunately, popular descriptions of engineering 

works do not find their way into the public press except 
occasionally and the public does not read the engineering; 
press. An engineer’s works do not always indicate his 
ability. A badly designed bridge may stand for years a 
menace to the public and finally go down when the critical 
load comes on it.

A dam may stand until a flood comes.
It takes time to demonstrate the ability of an engineer 

by his works.
Membership in engineering societies should be a good 

criterion by which to judge the ability of an engineer. 1° 
other words, how does he stand in the profession? What 
do his associates think of him ? They are in a far better 
position to correctly estimate his ability than the public 
in general.

The committee of the American Society of Civil 
Engineers, appointed to consider this matter, while re
porting against the general principle of licensing en
gineers, realized that there were many engineers who 
favored the idea and that many very inferior acts had 
been drawn up and submitted to the law-making bodies 
for enactment. Should some of these pass, licenses would 
be issued to men totally incompetent, thus deceiving the 
public instead of protecting them.

The committee, therefore, draughted a Model Bill t° 
be used as a basis for proposed legislation.

The acts which have been proposed come under two 
classes : (a) Those which attempt to license all in the pro
fession ; (b) those which apply to engineers practising only 
in certain lines.

The opposition to the passage of these proposed Acts 
has come from within the profession and not from the 
general public.

The reasons advanced for advocating the licensing of 
the profession come under two classes : Self protection, 
and public protection.

Self Protection.—We are all familiar with the rod- 
man who, having been endowed by Nature with a vivid 
imagination, a superabundance of self-confidence and a 
glib tongue, hires an office, hangs out his shingle, fakes 
his experience and poses as a consulting engineer. On his 
card we find C.E. after his name, although he has never 
been inside of a technical school. He claims to belong to 
some half a dozen societies, the principal qualification for 
membership in which is the ability of the applicant to 
the admission fee.

Should not the competent engineer -be protected from 
this class of fakers? Doctors, lawyers, and even school 
teachers are required to have certificates before they 
practice. Why not the engineer?

Several States

pay

can

, . _ the line have passed laws
licensing architects which are so drawn that a structural 
engineer cannot practice his profession without taking 
a license as an architect.

across

out

The Illinois law defines a building as anything with 
foundation, roof and side walls.

This includes anything from a hog-pen to a thirty- 
story building and an architect’s license must be obtained 
before designing either.

Should not the engineer be protected from unjust laws 
of this kind?

Some of the bills introduced have had as their avowed 
purpose the cutting out of competition. This reduces the 
profession to the level of a trade union. In fact, if we go 
before the public asking for special legislation on the 
grounds of self-protection we lower the dignity of the pro
fession in so doing.

The only grounds upon which we should ask the public 
or legislative control of the engineering practice is that 

01 public protection.
. The Publ>c needs protection because they are not in a 

position to judge of the ability of an engineer.
An engineer s ability must be inferred from either his 

education, his works or his membership in the strictly 
engineering societies.

If the. problems of engineering design, construction 
and operation were merely matters of figures the man fresh

. address before the Calgarv Branch Can
adian Society of Civil Engineers, March 16th, 1916.

Many difficulties are encountered in draughting an 
act. The first trouble comes in defining to whom the act 
applies. Especially is this true under the first class of 
bills. In the Colorado Act submitted to the Legislature in 
1910 the definition of the civil engineer was very broad ■ 
“A civil engineer, within the meaning of this act, is 

who practises any branch of the profession of en' 
gineering other than military. Such profession embraces 
the design, inspection and supervision of the construction 
of public or private utilities which require experience and 
the same technical knowledge as engineering schools 
recognized reputation presents for graduation, provided, 
however, that none of the provisions of this act shall appl? 
to the practice of surveying.”

You will note that this is so broad that it includes 
mechanical, electrical, mining and other engineers, and 
this was probably one of the reasons why the bill waS 
defeated.

one

In 1914 the proposed definition was modified a- 
follows : “The profession of civil engineering, within the 
meaning of this act, embraces the design, inspection an 
supervision of construction, and reports on the safety 
public and private utilities which require experience 
the same technical knowledge as engineering schools 
recognized reputation require for graduation ; provided, 
however, that none of the provisions of this act shall app^ 
to the practice of surveying, and provided, further, tha

of
and

of

•Abstract of an



(2) It provides that all maps for public record must 
be certified by a licensed surveyor.

(3) Drawings, specifications and estimates for public 
record must be certified by civil or mining engineer.

(4) No construction work shall be supervised or 
directed and no public employment as engineer shall be 
held except by licensed engineers.

Proposed Indiana Act.—Provides (1) no person may 
design, lay out or superintend or act as chief engineer of 
any work that may be classed as civil engineering work 
or hold office as city engineer in that state without obtain
ing a license.

The next serious question that arises is, What qualifi
cations must an applicant have in order to receive a license.

In the Colorado Act.—The Board of Examiners may 
issue a license upon examination or upon the record, train
ing and experience of any applicant who has practised 
civil engineering for a continuous period of not less than 

years immediately preceding. In order to be admitted 
to examination a candidate must be qualified as follows : 
(1) More than 25 years of age ; (2) good moral character ; 
(3) engaged actively in civil engineering work for at least 

and in active charge of work for at least one 
year ; or (4) graduate of engineering school of recognized 
reputation and has been actively engaged in civil engineer 
work for two years with active charge of work for at least 
one year.

ten

six years

Every act contains a provision known as the grand- 
In the Colorado Act this provides thatfather clause.

during the first year the board of examiners shall accept 
as proof of the candidate’s capacity to perform the duties 
of a civil engineer, the record, training and experience of 
any candidate who possesses the qualifications for admis
sion to examination. This means that practically all who 
have been practising for six years with responsible charge 
of work for one year would be admitted during the first
year.

Licenses and examinations are in three classes: (1) 
Irrigation and hydraulic engineering; (2) municipal, hy
draulic and sanitary; (3) structural engineering.

Under the Proposed Alabama Act.—Licenses are 
issued as follows : (1) On examination. (2) To all practis
ing- in the state at time of passage of the bill (grandfather 
clause). (3) Graduates of University of Alabama and Ala
bama Polytechnic after two years’ experience for surveyor. 
After four years’ experience for civil engineer or mining 
engineer. (4) Non-graduates. After four years’ expen
se for surveyor. After eight years’ experience for civil 

or mining engineer. (5) To engineers holding 
from other states. (6) To members of American

Society of Civil Engineers. (7) To members of Institute 
of Mining Engineers. (8) Any junior or military engineer 
in United States Civil Service.

Taking up those acts which license only a limited 
number of the profession.

The State of Wyoming passed a law in 1906 which 
since. This law licenses onlyhas been in operation 

those who prepare plans or designs in connection with the 
of water in the state or who apply for a permit to

ever

use
divert water.

Licenses are issued to the following : (x) Land sur
veyors on examination—plane surveying. (2) Topo
graphical engineers on examination—plane and topo
graphical surveying. (3) Hydraulic and hydrographic 
engineers on examination—plane surveying and hydraulics. 
(4) Construction and designing engineers on examination

the provisions of this act shall be limited to the services 
°f engineers in the design, inspection and supervision o 
construction, and reports on the safety of any struc urer 
°r Works on any of the following kinds or c asses o 
structures and works.

“(1) Bridges 16 feet or more in length or other 
structures requiring a determination of stresses anc 
strains for their design, on public highways or roads open 
t° the use of the public, or on steam or electric or o xe
railroads.

or rein-“(2) Structures built of stone, plain concrete
forced concrete.

including steel in“(3) Structural steel structures ...
buildings and similar structures when said buildings 
"Structures are three or more stories in heig t, a so s 
ln mill-buildings, steel in grain elevators, stec in mine a 
m'U structures, steel in industrial buildings, an s e 
Plants and steel in structures on ditches, cana s, se -, 
Waterworks and power plants.

“(4) Canals, ditches and 
°f fifty cubic feet per second or more.

“(5) Sewers and sewer systems and sewage sposa 
Plants ; water supply plants for domestic use, an P 
Plants, including power plants for irrigation.

and reservoir embankments of a height

conduits having a capacity

(6) Dams 
- or more.ten feet

transmission lines.
. “(8) Timber bridges, trestles or stmctures

m,ne and industrial plants, grain elevators, drt - >
SeWers, waterworks and power plants.

‘(9) No maps, plans, designs, reports, ™ p 
lngs to be certified or approved by an engineer shaU be 

=«ep.=d or filed by any State official ‘îf
l0n or approval is executed by a person y 

Accordance with the provisions of this act.
... “All maps, plans, designs, reports, 

mgs prepared by or under the direction o j d
^ineer shall bear the name of such engineer accompante^

-v the words ‘Licensed Engineer, State o 
n In as much as the Canadian Society of Civil Engineers 
Proposed to ask Parliament to define the definition 
SF»." » will be interesting to note » ^ Mtion, 
7'ch appeared in Ree’s Cyclopaedia, xst Am 
Published in Philadelphia, 1819: . c nn

Civil Engineer—a denomination which comp 
^•r or profession of persons highly -spec aW for^ 
,a,ents and scientific attainments and eminently ^ 

,Un?er this appellation as the canals, docks> ,, It is 
^ht houses, etc., amply and honorably testify.
^rthy of note that our ancestors were highly respect 

nd useful members of society.
I he underlying principle in these 

Dtruction. Surveying and hydrography 
arts of civil engineering. 

ci, ,A man who is exclusively a .
'lively a hydrographer is not a cm the pro-

feSsilhe Proposed Alabama Act. °Engineers and sur- 
Vey °n mto C*V*I engineers, mining &

, brick,

for mill,

definitions is con- 
only minorare

or exland surveyor

<W W A eivil engineer is defined as °"fe any public
jDgning and supervising the cons rm . t filters, 
bridSe, railroad, sewer, sewage àisposüp^ similar 

erworks, ditches, mines, tunnels orW;it
nAture.
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A new permitted explosive, known as Bellite No. i, 
has been sanctioned by the Home Secretary of Great 
Britain. Its composition is as follows :—

Parts by weight. 
Not more Not less

Ingredients. 
Nitrate of ammonium 
Tri-nitro-toluol .... 
Chloride of sodium . .
Starch ............. ..
Moisture ....................

thanthan
6265

16 14

i7- r5-5
5- 3-5
2

It is stipulated that the explosive shall be used only 
when contained in a case of Manilla paper, fire-proofed 
and thoroughly waterproofed with a mixture of carnauba 
and paraffin waxes, and that the greatest weight which 
may be used in any one shot hole shall not exceed 20 oz. 
Four oz. gave a swing of 2.74 ins. to the ballastic pendu
lum compared with a swing of 3.27 ins. given by 4 oz of 
gelignite containing 60 per cent, of nitro-glycerine.

—plane surveying ; design of irrigation works and 
structure computation of earth work. (5) Administrative 
engineer on examination—plane surveying ; hydraulics ; 
construction work ; irrigation ; law and practice.

Within four years after the passage of this law 200 
men had qualified under it and all had taken examinations 
except members of the American Society of Civil En
gineers. As this is a very sparsely settled state I doubt 
very much if this law had any effect upon competition.

It is a serious question whether a license law really 
excludes the incompetent man from the profession. There 
are quacks still practising in the medical profession and 
incompetents in the legal profession in spite of the acts 
governing the practice.

It is suggested that strict governmental supervision 
of plans, specification and construction of all structures 
where the safety of the public is involved, combined with 
laws requiring a high qualification for engineers at the 
head of the departments, will result in a more effective 
public protection than any legislative attempt to control 
the engineering practice.

The qualifications for the heads of departments re
quiring engineering knowledge should provide for (1) a 
minimum residence in the country, province or state in 
order to ensure familiarity with local conditions. (2) Mem
bership in one or more of the three national engineering 
societies—Canadian Society of Civil Engineers, American 
Society of Civil Engineers, or British Institution of Civil 
Engineers. The requirements for admission to the grade 
of member in all of these societies is high and the tendency 
is to stiffen the requirements. (3) A minimum amount of 
experience in the particular line of engineering, a 
knowledge of which is required in order to fill the position. 
The above suggestion has greater possibilities in it for 
public protection than any system of licensing engineers.

The proper method of handling the fake engineer is 
through the local branches of these national societies. His 
record can be investigated by them and shown up.

In addition to the above, these local branches can do 
a considerable amount of advertising which would be con
sidered unprofessional on the part of the individual to the 
end that the public may be kept in touch with engineering 
matters and be made to realize that membership in these 
societies represents high qualifications as an engineer.

NEW EXPLOSIVE.

LETTER TO THE EDITOR.

Revision of the Patent Act.

Sir,—I believe that your columns are always open to 
a discussion of matters of general interest and importance 
to the engineering, manufacturing and industrial public- 

Few matters are of greater or more vital importance, 
yet so little known, as the patent laws of a country, and 
their administration. Their one broad purpose is to en
courage and stimulate improvement, advance or invention 
in every branch of human activity.

For many years it has been widely admitted that many 
considerable changes are very badly needed in the Cana
dian patent act and its administration.

The great growth of the Department of Agriculture, 
proper, has made ample work to occupy fully the time and 
attention of both the minister and his deputy. Yet the 
patent office has developed equally or to an even greater 
extent. It is the unanimous opinion of all who are ex
perienced in the matter, that the patent office should have 
a separate and distinct head practically independent of any 
department though, possibly, nominally subordinate to 
the head of a department—similar to the arrangement in 
the United States, after which the Canadian patent law 
and practice is molded to a considerable extent.

Many very prominent corporations and individual 
business and professional men, and practically all im
portant industrial associations and societies, have peti
tioned the government to appoint a commission to look 
into and revise the patent act and its administration.

Certainly there could be no time better than the 
present. There is in existence a commission with very 
wide powers of investigation with the purpose of finding 
ways and means to prepare Canada for her great future- 
Revision and administration of the patent laws is certainly 
one of the matters that will have a great influence upon 
future prosperity.

Why, then, is nothing done ?
Since the enactment of the present patent act, the 

value and advantages of many of its provisions have fre
quently been tested. Some of them have been found de
fective and productive of far more evil than good.

The following suggestions arise from the experience 
of the leading manufacturing patentees and prominent 
patent counsellors and solicitors of the Dominion. It *s 
their common desire to overcome these defects, greatly 
strengthen the validity of patents, remove some of the 
useless burdens now attached to patents, eliminate a great 
part of the clerical work of the department, increase the 
net receipts of the department, remove the more fruitful 
grounds for misunderstandings on the part of patentees, 
decrease the cost of patents to the applicants, provide 
complete authentic official records in interferences and ah 
other patent matters, eliminate all private bills for 
establishment of forfeited patents, and to avoid the doubt 
and discrimination of section 44. In general, to facilita^ 
and improve the administration of the department, 
encourage and stimulate invention, while at the same tiu16 
maintaining the rights of the public. To those ends, the 
following amendments, with attached reasons, are sug
gested as indicative of the main points only :—

1. Substitution of a single continuous term 
eighteen years, with payment of the entire fee at tmie 
of filing, in lieu of the divisable term with instalmerl 
payment.

re-

of

The present total government fee for eighteen yeajt 
However, as shown by the records, less thanis $60.

of the patents have more than the first $20 paid.
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validity, simply because the law is very vague. Proof of 
non-manufacture is proof of a negative, which is exceed
ingly difficult. It is, therefore, nearly a worthless weapon, 
in the hands of the public, against the patent owner. It 

not be said that such provision compels the patentee

>rear ended March 31, 1910, the total received for second
$21,960. During the same 

If the totaland third term fees, was 
Period, 7,216 original patents were granted, 
government fee for eighteen years had been ma e 30 
there would be a net increase of $50,200. Ha t e o a 
government fee for eighteen years been $25 the net profit 
w°uld still have been $14,120. In addition, many 
Patentees would be holding valuable patent rig ts V^IC > 
under the existing act, have become lost by acci en , 
neglect, or impossibility of payment on the part of t 
Patentee or parties by him entrusted with such payment 
•’’urthermore, all private bills for the re-establishment of 
Patents forfeited for non-payment would be avoided, an 
the embarrassing question of intervening rig s o 
nooent third parties would be entirely eliminated. A c - 
siderable saving would result in the clerical work in the 
Patent office. All endorsements, entries, and accounting 
ln connection with the second and-third term ees 
be abolished. Nor can it be argued that a total of $3 

eighteen-year patent would deter app ican s- 
Canadian inventors take United States patents w 1 
f°r seventeen years with payment of $35 tota gover 
fee before the patent is granted. .

of interference proceedings within 
arbitration proceed- 
the corresponding

can
to manufacture in Canada. Where there is no demand, 
the most that is done is to make one of the patented de
vices, starting it within the two-year period, and dragging 
it along as slowly as possible. If there is an appreciable 
demand, the inventor is always very glad to made the in
vention as rapidly as he can sell it. He needs no law to 
compel him. Furthermore, it should be remembered that 
the inventor is the originator. No one else knew of the 
invention before he did. The public have no rights in it 
prior to his. Therefore, it can not be argued that he is • 
in any manner injuring the public by not manufacturing 
or selling to the public ; nor can it be said that section 38a 
has caused the building of factories here in Canada. If 
any section of the patent act has had any effect in that 
direction, it is clearly the section about importation.

Compulsory license applies to certain classes of inven
tion only. To many it does not apply. Also, it does not 
apply to any unless specifically so requested within a 
limited time from the date of the patent. About one-sixth, 
only, of the annual issues of patents is placed under the 
compulsory license clause. That means from 1,300 to 
1,500 petitions to be considered by the commissioner, an 
equal number of decisions to be made out and mailed, and 
about an equal number of endorsements and other record 
entries to be made. In many instances an extension of 
time to manufacture is sought. In each such case a rather 
lengthy petition with affidavits must be considered, a de
cision made and mailed, and an endorsement and entries

I

for an

2. Substitution
^ie patent office in lieu of the present 
*n£s under section 20 of the act, or 
Exchequer Court practice.

All interferences/ originate in and 
Patent office. Therefore, they must become 
billed in the subject. On the other hand, arbitrators^ 
Pointed to hear and determine the issue o m
a.re usually the attorneys of the respective applicants,
e,ther patent solicitors or lawyers. I e axÇ 0f
Heitor or lawyer handles only a very small fraction ot
?he total applications filed. Obviously his exp ^
ffiterferences is very limited as compared wi ^ .
Patent office. This has long been clearly recognized^ 
,le United States where the interference pra examiner 

Points is very similar. There an interference examiner 
S,ves his time exclusively to interferences, a 
torneys, instead of acting as arbitrators, argu t},us
before him. One great and very valuable advantg «1
pined is the right of appeal. The action of the^nt
pence examiner is the action of the comm
therefore, appealable. It is not appealable m the case £
ai bitration under the Canadian practice. appli-
enied that the question of priority m con ^ect of an 
«itions is very vital, and that the correc Why,

JPeal exists on many far less important qu ^ conflicdng 
hen, should it not be granted in the c 

applications? Furthermore, all possibihty of fraud-.^^ 
11 sion etc., between the arbitrators m deciding

be eliminated. It can not be dented cohere , 
ery fruitful field for such practice under t P . Jrf 

J.pre. Two of the three arbitrators wonW be d.m^ ^ 

lth that much saving to the con cs . ’ to the de-
°w payable to the third arbitrator wou^g^ examiner 

P rtment for the services of the 1 me un;form and 
he practice in interferences would

greatly simplified. .facture section
3- Substitute for compulsory nm ^ c^0ice

. a and compulsory license section same to
etWeen manufacture and compulsory throughout the

applicaMe to all patents and to extend throug
l^e of the patent except the first two ye anplies

to - court has yet decided wh<:ti1p^ong opinions both 
process patents. There are ma y , Hence all 

ays and the matter is very muc i m doubtful
Pr°cess patents not under section 44 are of very

declared by the
somewhat

are

made.
With the suggested change, all of these petitions, 

decisions, endorsements and entries would be completely 
abolished’, the doubt about process patents would be 
cleared up, the public would be in just as strong a position 
to o-et or use the invention, all patents would be on the 
same footing and subject to the same conditions, and the 
validity of all patents would be greatly strengthened, be
cause, to prove invalidity it would be necessary to prove 
both that the patentee would not grant a license and that

This is very similar to thehe did not manufacture, 
present British Patent and Designs Act.

4. Consolidation of the trade mark and copyright 
branch with the patent office, and appointment of 
missioner who would give his time exclusively to the 

olidated branch.
The practice and procedure, the rights protected, the 

rules and regulations and the legal requirements in the 
two branches are in many respects similar, and most of 
the business of the two branches is carried on by the same 
profession—patent attorneys and lawyers.

W. S. BABCOCK,
Registered Patent Attorney.

a corn-

cons

Montreal, May 1st, 1916.

SUMMER COURSE IN SCIENTIFIC MANAGEMENT.

The fourth summer course in scientific management 
will be held in Providence, R.I., under the directorship 
of Frank B. Gilbreth, consulting engineer. The course, 
to which only a selected group of teachers and thinkers 
will be admitted, consists of lectures, laboratory work 
and visits to various plants where scientific management 
may be studied. The course commences on July 31st and 
terminates on August 12th.

be

No

1



THE CANADIAN ENGINEER536 Volume 30.

L5111111111111 II 11 ! I II 111111111111111111111111111111111111111111111111111111111 r / li:' Albert Street sewer has during the past week been some
what slower on account of the nature of the ground. A 
strata of hardpan mixed with heavy gravel and boulders 
has been met. Satisfactory progress is being made with 
the Commercial Street work, the trunk there being laid to 
within 135 feet of the intersection of Twentieth Avenue 
and Commercial Street.

i
I

I
=COAST TO COAST

E Iniiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiij:
Quebec, Que.—The entrance piers of the new graving 

dock at St. Joseph de Levis have been completed and ex
cavation work for the dock proper is well under way.

Winnipeg, Man.—An analysis of all public water sup
plies in the province has been ordered by the Provincial 
Board of Health.

Ottawa, Ont.—Discussion arose during a debate on 
the Canadian Northern Railway situation in regard to the 
passage of the two C.N.R. Niagara charter bills. It was 
commenced by W. A. Buchanan, who stated that as the 
C.N.R. held many charters in the Lethbridge district and 
had built no roads, it did not seem fair that they should 
be given permission to build in settled parts of Ontario 
when the West was

The recent epidemics are blamed on
impure water.

Ottawa, Ont.—The Laprairie link of the new high
way from New York to Montreal, is to be finished this 

The cost of completing the work will be about 
$79>85°i which will make the total cost about $150,000.

Ottawa, Ont.—Provision has been made for the ap
pointment of a commission to study the railway situation 
in Canada. It is possible that the government has in mind 
the nationalization of both the Grand Trunk Pacific and 
the Canadian Northern Railways.

Simcoe, Ont.—The Lake Erie & Northern Railway 
management has extended that part of the local depot in 
which the electric installation for current will be placed, 
having changed its plans. The road will receive consider
able Hydro current through Simcoe.

Vancouver, B.C.—The B.C. Electric Railway is 
pleting the construction and equipment of the sub-power 
station near Horne Payne station on the Burnaby Lake 
Line, which was

in need of transportation facilities- 
Winnipeg, Man.—Foundation work on the new Eaton 

building is well advanced. The retaining wall trenches on 
the east and south sides are ready for the concrete. The 
excavation for the basement is half finished. It is ex
pected that the first steel girders for the skeleton will 

about the middle of June. After that the progress 
will be fairly steady and rapid. Some of the grillage has 
already been delivered, but the sections that will have to 
be laid first will not get here until about June 15.

Calgary, Alta.—The large cement plant at ExshaW 
Alberta, which when working regularly employs about 30° 
men, will be reopened about the 1st of June, according to 
a statement of the manager of the Canada Cement Com
pany at Calgary, A. H. McGuire. “The Calgary plant 
may be opened later,” said Mr. McGuire, “but the Ex- 
shaw plant is the largest one in this district and the one 
best equipped to supply large quantities of cement at 
bottom cost of production because of its proximity to the 
cement rocks. ”

year.

arrive

corn-

delayed two years ago, and a large gang 
of men is now at work on the building.

Toronto, Ont.—Work is now in full swing on the 
long-awaited Lansdowne Avenue civic car line. All the 
material necessary—rails, switches, poles and other sup
plies—are to hand, and are being rapidly placed in posi
tion. It is expected the line will be in operation before 
the fall.

Sudbury, Ont.—Serious damage amounting 
hundreds of thousands of dollars has been done bv floods 
in this district. Dams and bridges on the Spanish and 
Vermilion Rivers have been carried away or badly dam- 
aged. The Spanish Pulp and Paper Company’s dam at 
Onaping was carried away and the whole season’s cut 
went with it. The C.P.R. bridge at Whitefish was 
damaged, the approaches being swept away. The Sudbury 
flour mills’ dam at McPherson Falls, has been carried 
away. Several miles of Algoma Eastern Railway tracks 
are under water.

Brantford, Ont.—Work on the L. E. & N. Railway 
between Brantford and Port Dover is progressing favor
ably despite the scarcity of labor. Overhead work as far 
as Waterford will be completed by the end of the week, 
and the company expects to have the line into Simcoe 
opened in a month.

Ottawa, Ont.—Frank Darling, architect of the 
Federal Plan Commission, in reply to a request of the 
Board of Control, in which an application for a building 
which was to be over the 1 io-foot height limit, was re
ferred to him for report, objected strongly to the recom
mendation of the Commission being set aside, and held 
that the 1 io-foot limit should be preserved.

Montreal, Que.—Hollinger Gold Mines,
Acme Gold Mines,
Limited, and Claim

Westmount, Que.—In keeping with the progress^"6 
policy of this city an architectural commission is to be 
appointed who will pass on all plans. The city council *6 
determined that the city will not lose any of its beauty 8°^ 
that no buildings, walls or monuments which are not i° 
keeping with the general tone of the community will 
erected. I he commission will be composed of the may01"’ 
the general manager, and the engineer of the city, all 
officio; four architects, and any other persons that th® 
council may appoint from time to time. Each member o' 
the commission will act without any remuneration.

Collingwood, Ont.—The Collingwood Shipbuilder' 
Company, Limited, successfully launched the steamer 

Iocolite, the second of the oil tank steamers which thef 
building for the Imperial Oil Company, Limited. 1 

Imperial Oil Company has awarded the builders three cou 
tracts for vessels of this class, and also an order for t'V’ 
larger ocean-going steamers, making five vessels in a ’
I he ships are equipped with all the latest appliances '° 

the rapid handling of oil cargoes, and have sPeClj 
arrangements for carrying either crude oil, gasoline a°, 
lubricating oils. 1 lie propelling machinery, boilers :l1' 
other equipment have all been manufactured by 1,1

Limited ;
Limited ; Millerton Gold Mines, 

. '3!47 of Canadian Mining and
finance, Limited, all situated at Porcupine, Ont., two of 
them producers of yellow metal, are to be amalgamated 
with nominal capital of $25,000,000. Title of the new 
corporation is to be Die Hollinger Consolidated Mines, 
Limited.

eX-

Montreal, P.Q. 1 he Canada China Clay Company 
is applying for a Dominion charter, the capital of the 
pany is to be $1,500,000.

are
com-

I he company owns a large 
kaolin deposit in Amherst Township, Que., and this will 
be connected up to the C.N.R. by a branch line. Tests 
carried out on the clay indicate that it is of high ceramic 
value and also may be used in the manufacture of high- 
grade paper and certain paint pigments.

South Vancouver, B.C.—1 he trunk sewer on George 
Street is almost completed ; the progress on the Prince

ial

Collingwood Shipbuilding Company, Limited.

'J



Protesting against the diversion of water from the 
Niagara rapids, as planned by the Ontario Hydro-Electric 

ovver Commission, Secretary-of-State Lansing of the 
United States has written an official “note to the British 

He says that not more than 40,000 second- 
can be diverted from the rapids without damaging 

their scenic beauty, and that it is therefore important to 
*r°me to an understanding regarding a diversion oi even 
b’SOo

(,

°vernment. 
feet

second-feet.
The Boundary Waters Treaty, which was 

• fay 13th, 1910, by the Linked States and Canada, specifies 
f lat the United States can divert 20,000 cubic feet of water 
Per second, and Canada 36,000 second-feet, from above 
' lagara Falls, for power purposes. Up to the present 
"ne, all the water that has been so diverted by the p ants 

'“fated at Niagara Falls, has been returned to the Niagara 
x,Ver above the rapids. But there is nothing in the treaty 
b sPecify just where the water is to be returned w let 1er

above

ratified

or below the fapids. „
The Ontario Commission plan to divert about 6,500 

second-feet from above the Falls, and to return the water 
yla a new channel) at a point near Queenston, below the 
raPids. Now Secretary Lansing reads the words and 
. t'turn the water below the Falls and above the lapics 
mto the treaty. , .
, If the treaty can possibly be construed in the mean in., 
a ken by Secretary Lansing, then the United States 1 se 
s by far the more serious offender, and has clearly 
s*ablished a precedent for diversions such as n ari(

r’°poses. Between fourteen and fifteen thousanc sevon
r,L. are being diverted down the Mississippi )> )

ICago Drainage Commission. This is water w ic 1 
^erted “above the Falls” and which is certamly not 
, llrned to the Niagara River above the rapids.

°r power purposes” too—under 16-foot head.
- Then there is the Erie Canal. I he treaty perrmtte 
fl Second-feet to be diverted into the Hudson vive > .

returned above the rapids 
and it is stated 
being illegally 

of fact, only

feet

'hat
Pr„. S°o second-feet is not 

ovver is also developed with that water,
,.at more than 500 second-feet are now 

4 <^rtec* ^or that canal. And, as a matter ■
’°oo second-feet are permitted for the Chicago <
^nal according to the treaty, the other 10,000 second-feet
/'feU'alr’there ha5 been precede,,, for such 
t*"*™ wlfn 'Ve,, ™ above «he rapids." About' 
ZXft* -re used by the Ca.arac,

ei an<i Canal power development tD for somc 
me. ,'Plomatic correspondence will note
hv„"| IS’ Probably, as a result of the ^ed ° Com_
m; • ere ls no doubt of the outcome. __w:n bebu'i,Sl0n Plant—which will develop 300,000 h.p.-w,U

t. . ,
W ' larger plant than 300,000 h.p. cannot he ^ 
aRSrUSe the existing Canadian companies

now 
rights

&«£ SÆ, -d',he pre-.S

h. 'be com pa ies and so increase I required.
• Which Ic hL ------- i thnt will really be soon requi

united states protests ontario s new

POWER SCHEME.

As exclusively reported in the December 9th, 1915, issue 
of The Canadian Engineer, an order-in-council apportions 
the volume that may be used by the companies as follows : 
Canada Niagara Power Co., 8,225 second-feet ; Electrical 
Development Co., 9,985 second-feet. ; Ontario Power Co., 
11,180 second-feet.

The United States has no grounds upon which to 
protest the Ontario Hydro’s scheme, and after proper 
representations are made through the usual diplomatic 
channels, will undoubtedly gracefully acknowledge the 

Canada would have no objection to a diversion 
from the rapids of a similar amount by the United 
States, provided that in so doing the United States 
does not exceed the 20,000 second-feet allotted by the 

There is no reason, however, why the United 
additional 6,500 second-

error.

treaty.
States should ask Canada for an
feet allotment as the price of consent.

CORRECTION.

In a small “filler” paragraph at the bottom of a page 
in our issue of April 6th, 1916, it was carelessly stated 
that “The asphalt deposits found at Trinidad and the Red 
Sea are practically pure bitumen.” The word “are” 
should have been “contain,” as it is, of course, generally 
known that about 40 per cent, of Trinidad and Red Sea 
asphalt is not bitumen.

A reader of The Canadian Engineer has called to our 
attention the importance of making this distinction be
tween “are” and “contain,” because bitumen is the con
tent upon which asphalt depends for its binding power, 
and therefore upon the percentage of bitumen in any 
asphalt depends the amount of sheet asphalt, asphaltic- 
concrete or asphaltic macadam that can be laid with a 
ton of the asphalt.

LOAD OF VEHICLES ACT.

The province of Ontario has recently amended “The 
Load of Vehicles Act” for the purpose of regulating and 
limiting the load which vehicles will be permitted to carry 
upon the public highways.

The bill, which was originally introduced in 1915, was 
discussed and allowed to stand over for a year. When it 

brought up again this year it was referred to a sub-was
committee for discussion, given its final reading, and is
now law.

While a number of the States of the Union as well as 
certain European countries have a similar act, Ontario is 
the first of the Canadian provinces to make it a provincial
measure.

In the early days ol the good roads movement, an 
made to increase the width of tire and in thisattempt was

limit the load per inch, but because of the large inway
vestment in narrow-tired vehicles regulations of that 
character seemed impossible of application.

Within the last few years the heavy motor truck has 
to be more generally used. With its load of fromcome

four to eight tons, it has created new conditions with each 
succeeding increase in size and load, and each year the 
question of methods of regulating the wear and tear on 

highways has led to more and more confusion.our
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Major HOWARD L. BOD WELL, A.M.Can.Soc. 
C.E., according to recent casualty lists, has been wounded. 
He is a graduate of the Royal Military College, Kingston- 

adjutant of the 47th Battalion and 
later joined the Second Pioneers, in which battalion be 
received his wounds.

Lieut.-Col. GEORGE G. NASMITH, Ph.D., C.M.G-, 
who has rendered such signal service at the front as 
analyst and advisory offices on sanitary work for the 
Canadian forces, is to be honored by the University 
Toronto with the honorary degree of LL.D., at the con
vocation to be held May 19th.

STANLEY H. FRAME, A.M.Can.Sco.C.E. 
recently received the appointment from the Dominion, 
Government as District Hydrometric Engineer with the 
Irrigation Branch, Department of the Interior, Calgary- 
For the past three years he held the position as assistant 
to the city engineer of Calgary.

A. E. STEVENS, now general superintendent of the 
C.P.R. at Montreal, has been appointed general superin
tendent of the Saskatchewan division with headquarters 
at Moose Jaw. The appointment was made necessary by 
the extended leave of absence, on account of ill-health, 
having been granted to J. G. Taylor.

AUGUSTIN FRIGON, C.E., has resigned from the 
firm of Surveyer & Frigon, consulting engineers, Montreal, 
to become engineering manager of the Canadian Siegwart 
Beam Co. Mr. Frigon is a graduate of Laval University, 
and for several years past has been a member of the 
Faculty of that university. The firm name of Surveyer & 
Frigon has been changed to Arthur Surveyer & Co. Mr- 
Surveyer’s research work in regard to water-powers >s 
well known to our readers. He is a member of the Cana
dian Society of Civil Engineers, the Société des Ingénieurs 
Civils de France, and the International Association °* 
Navigation Congresses.

The main provisions of the new bill are briefly :—
1st. No vehicle shall carry upon the highway a load, 

including the vehicle, greater than twelve tons or 
more than four tons on any one wheel.

2nd. No vehicle shall carry a load, including vehicle, 
which will impose a greater weight than six 
hundred pounds per inch of tire on the highway. 
The use of flanges, ribs, clamps, or other attach
ments to the wheels or other parts of the vehicle 
is prohibited where such attachments are likely to 
injure the highway.

3rd. Permits will be granted by the authorities for 
moving object or vehicles over highways when the 
maximum allowable loading has been exceeded.

4th. Speed of traction engines and motor trucks carry
ing a weight in excess of four tons, including the 
vehicle, is limited to ten miles per hour. The maxi
mum speed for a load of six tons on iron or steel 
tires is six miles per hour, while a speed of eight 
miles per hour is allowable if the vehicle is equipped 
with hard rubber or other similar tires.

The effect of this Act will be to make highway loads 
more uniform so that those who have to do with the con
struction and maintenance of our highways, and particu
larly those engaged in bridge design, will possess reliable 
information so far as the probable loading on highway 
bridges and culverts is concerned. Up to the present it 
has been necessary to design such structures between very 
wide limits, necessitating what has often been anything 
but an economical use of material.

For some time he was

has

PERSONAL.

M. T. CANTELL has been appointed municipal en
gineer of St. Vital, Man.

ALLAN PURVIS has been appointed general super
intendent of the Eastern Division succeeding A. E. 
Stevens, transferred.

A. C. VOLKMAR, forester of the Riordon Paper 
Company, St. Jovite, Que., has been elected an associate 
member of the Canadian Society of Forest Engineers.

Lieut. ERIC G. KINGWELL, formerly city engineer 
of Kamloops, B.C., and now attached to the First Cana
dian Pioneers, is actively engaged in recruiting work for 
his battalion.

R. R. BRADLEY, forest engineer of the New Bruns
wick Railway Company, is preparing his final maps of the 
territory owned by that company and expects in the spring 
to undertake planting operations on a large scale.

Lieut. FRANK J. LAWSON, B.A.Sc., recently with 
the engineering department of the city of Calgary, has 
died of wounds received in France. He was the only son 
of the well-known architect, F. J. Lawson, of Calgary.

VALDIMAX J. MELSTED, B.Sc., A.M.Can.Soc. 
C.E., until recently engineer of water services and tests 
for the C.P.R. at Winnipeg, has been engaged to conduct 
analyses of all the public water supplies in Manitoba. Mr. 
Melsted was appointed by the Provincial Board of Health.

J. W. HARRIS, M.L.S., M.Can.Soc.C.E., after 37 
years’ service to the city of Winnipeg as assessment com
missioner and city surveyor, has handed over his depart
ments to his successors, Leo. W. Donley and R. H. 
A vent, and his name will be inscribed on the civic 
pension roll.

CANADIAN SOCIETY OF CIVIL ENGINEERS-" 
COMMITTEE ON PRESTIGE, ETC.

Referring to the elections recently held in the variom 
districts of the Canadian Society of Civil Engineers f°r 
the selection of members for the committee on prestige> 
influence, etc., the Council of the Society announces the 
following results :—

Representing District No. 1—W. J. Francis, Phelp 
Johnson, R. S. Lea, H. H. Vaughan, W. F. Tye and A- 
Boyer. ,

' District No. 2—D. H. McDougall, W. A. Duff and 
L. H. Wheaton.

District No. 3—A. E. Doucet, A. Amos and A.
Decary.

District No. 4—John Murphy, R. deB. Corrivea11 
and G. B. Dodge. ,

District No. 5—H. E. T. Haultain, R. W. Leonard 
and E. W. Oliver.

District No. 6—H. B. Mucklestone, W. L. Mackenzie 
and A. J. McPherson.

District No. 7—H. F. Hayward, D. O. Lewis 
E. A. Cleveland.

and

AMERICAN SOCIETY FOR TESTING MATERIAL5'

The nineteenth annual meeting of the America11 
Society for Testing Materials wjll be held at Atlantic CdV 
June 27th to 30th inclusive. The new Hotel Traynj0^ 
has been selected as the headquarters for the meeting


