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3 ELEVATED' DRUM PAVING MIXER
with Discharge Chute also equipped with Delivery Boom and Bucket. Manufac-

| 4 5 Evaporating Machines,

tured especially for Cement Roads—in two sizes.

SLONBIN

Small Batch Mixer with large Capacity equipped with Batch Automatic Continuous Batch Mixer, made in two sizes.
charging bin. ; Capacity 50 x 100 cubic yards per day.
Suitable for Sidewalk Construction, etc. Suitable for Sidewalk and Bridge Construction, etc.

Concrete Tile and Sewer Steam Rollers

Pi g Rock Drill,

. lpe.moulds 5 Rock Crushers,
Drain, Tile Machines Road Graders,
Steel Sidewalk Forms, - Portable boilers,

Traction Engines,
Hoisting Engines,
Derricks, etc., etc.

- Cement working tools,

Pumps,
1 s ;

Standard Drum Batch Mixer, made in all sizes.
Suitable for every class of work

| _ THE FOSS & HILL MACHINERY CO.

305 St.\ James St., @ - : - . MONTREAL, Que.
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It tel!s how good roads decrease hauling costs, save time and
~permit every day travel. How they improve rural conditions
. and increase land values.
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It tells the requirements and economy of good roads.
It gives the comparative hauling costs on all kinds of roads.

ERGE
A

S

It give comparative costs of constructing and maintaining concrete
and macadam roads.

It gives complete specifications for building and maintaining the
most economical road. .

It gives the experience of others with concrete and shows Canadian Cities where
. concrete has been used for streets and roads.

;I;lg‘st book shows how your road money can be invested jnstead of being merely

Send for copy today.

Canada Cement Company Limited
779 Herald Building, - - Montreal
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Note the article on page 190 by

Bituminous Macadam Mixing
Bituminous Macadam Penetration
Concrete Bituminous
Water - Bound Macadam
‘Canada Cement Company
Im

Concrete.

Maintenance Cost

Mr. F. W. Sarr, Deputy State High-
Sarr’s article on Maintenance. They tell the

true story of Road Costs
road money may be invested in permanent improve-

ments instead of being spent in tem

Our new booklet ‘‘Concrete Roads’’ shows how your
ments and expensive repairs.

The following figures are taken from Mr.

Send for your-free copy today.
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War Packages ;

for the Soldiers at the Front should be
sent from London because it is only
thirty hours to the Trenches, and the
goods arrive in perfect condition.

We send everything that is required
“Direct—from London to the Front”,
which arrives in about fourteen days
from the time of posting in Canada.

We have One Hundred chosen boxes of
eatables, specially made up for the boys,
from $1.50 to $36.75.

TWO SAMPLES

Fairbanks-Morse

Road Machinery

: CANADIAN Box No. 12—Price $2.85
Road-making Machinery of all kindi AGENTS i (PSostagt; Paild to AFI];)ance)

1 . mOS in weetbrea an . eas.
must be built to withstand the S FOR sl i )
severe use. Fairbanks-Morse Roa Harrod b
Machinery is made of the highest grade larrods, S Sy
of material for the purpose and is guar- Limited tln Basal Ariat.
anteed to perform to the greatest effici- . (Special T pkt it aaube
ency the work for which it is designed. H M The OQueen) 1 cake Soap,

Investigate Fairbanks-Morse lines &N 1 tin Coffee and Milk.
before purchasing. ( Army avy 1 pkt. Soup.
; Co_Operative 1 oz. Tobacco.
We carry a complete line of road- t Limi 20 Cigarettes.
: ; ; ; ores, Limited !
making material of which the following S ’ 2 pkts. Chewing Gum,
B paniinl Lt John Barker Box No. 60.—Price $8.25.
2 .Limi Postage Paid to France
Stone Crushers Oil Tractors & Co. Limited ( %In b0 Dagan s )
Elevators Revolving Screws Selfiidee & L tin finest pressed Beef.
eltridge 4
i ilers oA 1 tin Moir’s Potted Meat.
B'.ns ; Pmp MR & e Co., Limited 1 tin English Butter.
Oil Sprinklers Kerosene Road Rollers e A b Baraets | data B
team Road Rollers  Reversible Spreadin g 1 tube Insect Ointment.
g | " w§ ons The Four big 2 packets toilet paper.
o b g g8 storesof London 1 1b. eating Choolate,
Steam Tractors Hoisting Engines who ship thous- 1%1b Harrod's Smoking Mixture
1f1 ands of Parcels 1 tinder lighter.
o Drag Scrapers to thesoldiers in 100 Wills’ Gold Flake Cigarettes.
Road Plows Graders and Levelers sk el T H Codion abd A
i M S 1 tin H, & P. Digestive Biscuits.
Reversible Road- ud Scrape.r Aoy 2 e i B
Machines Concrete Mixers bt
Street Sweepers Wheelbarrows Special boxes for Prisoners

Concrete Carts

Shovels, Picks, etc.

Write for our Catalog No. 101 A.

The Canadian Fairbanks-Morse
- Company, Limited

Montreal Toronto
Quebec Ottawa
St. John - Hamilton

Winnipeg  Calgary
Saskatoon Edmonton
Victoria  Vancouver

of War.

WE HAVE SATISFIED HUNDREDS
MAY WE PLEASE YOU?

WRITE FOR ILLUSTRATED CATALOGUE.

Canadian Soldiers’
Supply Association
Office & Showroom,
MONTREAL

26 Victoria Square
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WE MAKE A SPECIALTY OF

ROAD MACHINERY

STEAM ROLLERS,
| MOTOR ROLLERS,
'CRUSHERS, GRADERS,
PLOWS, DRAGS, ETC.

SWEEPERS, SPRINKLERS AND
MOTOR FLUSHERS.

Concrete Mixers & Paving Machines

AR g

HELTZEL STEEL FORMS FOR * o
ROADS, WALKS and CURBS. ‘

| 4
i

KINNEY PUMPS FOR i
~ OILS AND ASPHALT.

KINNEY MOTOR DRIVEN
TRUCK DISTRIBUTORS.

A Full and Complete Line
| Catalogues on Request
Mussens Limited

QUEBEC, VANCOUVER, : TORONTO, H. Turnbull & Co.
: , COBALT, H. Lusborne.

' \
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MONTREAL BRANCH

Ford Mofot Company of Canada, Limited

125-139 Laurier Avenue East

The Largest, Most Up-to-date and
Completely Equipped  Building
Devoted Exclusively to
Automobiles in MONTREAL

Visit our Showrooms — Inspect our 1916
Models— See our Shops in Operation— Go
-Through our Stock Rooms-— Be Shown our
Time-Saving, Labor-Saving Equipment—See
what service means to a Ford owner.

Ford Motor Company of Canada, Limited
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Good Road Building

Is a business by itself and needs a Competent Engineer
to superintend the work, we are in the road building
business, and have the Engineers who do understand
this work thoroughly.

Good roads mean a whole lot to your community, and
a contractor who understands the business will give you
Permanence, Economy and Satisfaction. Do not ex-
periment but go to the people who know and will give
you these results.

O’BRIEN & DOHENY

GENERAL CONTRACTORS
404 McGill Bldg. -  Montreal

THE KENNEDY CONSTRUCTION CO., LIMITED

GENERAL CONTRACTORS
137 McGill Street, - MONTREAL .

We Special%ze in' every kind of Concrete Work. Estimates gladly submitted.

- Section of Montreal-Quebec Highway built in Concrete
near Three Rivers by us.

Llrge and well equlpped Quarry at Terrebonne, Que. for the supply of all
sizes of Stone for Construction Work.
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Quinlan & Robertson
’ ‘ Limited———
Capital' - $2,000,000.00

General Contractors
and-

Road Builders -

When Awarding your Contracts make sure
that your CONTRACTOR

is—Canadian. ‘
is—R esponslble

is—An Expert in His Line.
GET IN TOUCH WITH US.

Head Office 5 Fo Moni‘real, Quebec ‘
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When the Board of Water Supply of New York decided te build 40 miles of Boulevard around the great

ASHOKEN RESERVOIR, in the Catskills, the engineers, after investigating several leading types of pavement,
decided upon brick. ;

1

After further investigation, the engineers specified WIRE-CUT BRICK.

The municipal authorities decided upon cheaper construction for part of the roadway, as the city of New
York would have to build the roads, .

But the engineers insisted upon brick for the most Important section, and wire-cut lug brick were used
thereon.

Deputy Chief Engineer Alfred D. Flinn, M. M. E. N. Y. of the New York Board of Water Supply, said in a
meeting of the Municipal Engineers of New York in February, 1915, that he had examined many pavements and
he concluded: s

r

“WIRE-CUT LUG BRICKS ARE PREFERRED to repressed blocks; all the samples T examined
showed a more perfect pavement wherever square-edged blocks had been used than where repressed
blocks with rounded edges had been chosen.” ;

The road over the great Ashoken dam is being paved with wire-cut lug brick.

The following independent, competing companies, operating 47 plants, make wire-cut lug brick:

Corry Brick & Tile Company, Corry, Pa. McAvoy Vitrified Brick Company, Philadelphia, Pa.
Unitgd Brick Company, Grveensburg, i L0 Plant at Perkiomen J unction, Pa.

Plant at Conneaut, Ohio, 0 Windsor Brick Company, Akron, Ohio,
Sterling Brick Company, Olean N. Y, Hocking Valley Brick Company, Columbus, Ohio.
Reynoldsville Brick & Tile Company, Reynoldsville, Pa. Plant at Logan, Ohio,
Danville Brick Company, Danville, II1. Veedersberg Paver Company, Veedersberg, Ind,
Clinton Paving Brick Company, Clinton, Ind. Springfield Paving Brick Company, Springfield, IIl.
Alton Brick Company, Alton, 111 Terre Haute Vitrified Brick Company, Terre Haute, Ind,
Medal Paving Brick Company, Cleveland, Ohio. : Albion Vitrified Brick Company, Albion, Ill.
y Plants at Cleveland, Carroliton, Malvern and Woos- Alliance Clay Product Company, Alliance, Ohio.

ter, Ohio. Westport Paving Brick Company, Baltimore, Md.

etropolitan Paving Brick Company, Canton, Ohio. Mack Manufacturing Co., New Cumberland, W. Va.

Four Plants at Canton, Ohio and One at Willow, ~ Four Plants at New Cumberland, W. Va.

Ohio, Hydraulic-Press Brick Company, St. Louis, Mo.
Bessemer Limestone Company, Youngstown, Ohio. Barr Clay Company, Streator, Tl

Three Plants at Bessemer, Pa, Burton+Townsend Company, Dayton, Ohio.
Peebles Paving Brick Company Portsmouth, Ohio. Two Plants at Zanesville, Ohio,

Two Plants at Portsmouth, Ohio and One at Fire- Trimble Paving Brick Company, Dayton, Ohio,
brick, Ky. \ One Plant at Trimble, Ohio. One Plant at Glouster,

urphysboro Paving Brick Company, Murphysboro, Ill. ~ Thornton Fire Brick Company, Clarksburg, W, Ya,.
Southern Clay Manufacturing Co., Chattanooga, Tenn. One Plant at Thornton, W. Va.
Plants at Robbins, Tenn. and Coaldale, Alta. Indian Paving Brick & Block Co., Brazil, Ind.

. THE DUNN WIRE-CUT LUG BRICK CO.

(LICENSORS)

- CONNEAUT,
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“ The Premier Road Dressing and Binder.”’

The whole of the King Edward Boulevard between St. Lamberti(Montreal) and Rouse’s Point on the
American Border is treated with FLUXPHALTE—a distance of 37} miles.

The illustrations below are taken from the annual report of the Minister of Roads, Quebec.

Fluxphalte is a pure li-
quid asphalt, containing 78
to 80% of solid bitumen,
combined with sufficient li-
quid bitumen to secure the
proper consistency for road
use.

Fluxphalte should not be
confused with mere road
oils, tars and other dust
layers.

Fluxphalte remains a part
of the road—it doesn’t flake
or blow away. It builds up
a true asphaltic surface that
outwears a number of appli-
cations of inferior products.

New Illusirated Booklet on
Request

THE
Asphalt & Supply
Company, Limited

Sole Canadian Agents for the Mexican

5.—Road Edward VIL—Parish of Napierville (Napierville). Eagle Oil Company, Limited
Road treated with fluxphalte (from top to bottom) (a)
Sweeping of the road made with the mechanic sweeper; Board of Trade Building,
(b) application of fluxphalt by means of a pressure dis-

tributor; (c¢) appliance of gravel on fluxphalte; (d) com- MONTREAL

pleted road.
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FIRE!

Seconds may mean lives.

Minutes may mean Millions of Dollars LOST.

Il} Such an emergency the Northern Electric
ire Alarm System saves its cost one hundred,
Yes, a thousand fold.

Lf tyour village, town or community has
o

Northern Electric
Fire Alarm System

’(Iit lacks one of the most vital things con-
Ucive to healthy growth.

. Such a system cuts fire hazards to a
Minimym-—-
—reduces actual losses.
—lowers insurance rates.
——attracts industries to the town.

—and marks a progressive municipal
‘management.

WRy

Adg'® NOW FOR FULL PARTICULARS ABOUT IT.

€88 our nearest Branch Office, or Headquarters, Montreal,

Norttern Flectric Compat)y

s LIMITED
i -OIETB_EAL HALIFAX TORONTO WINNIPEG
“4E REGINA CALGARY VANCOUVER

——

Gravel and Sand

HESE are very essential to
Good Road Building.
More roads are spoiled through
the quality of these materials than
anything else. Good grades do not
cost any more than the poorer
qualities and they make a road
that is almost everlasting.

Silex Sand & Good Gravel

Give the very best results

We can supply you with these goods in any
size you may require from % to ¢ inch, clean
and free from all vegetable and animal
matter.

J. AYBRAM

ST. EMELIE JUNCTION, QUEBEC.

Send for Samples
Phone St. Emelie Junction—211

ROAD MAKING AACHINERY

Write us for particulars regarding

T he Westefn W heeled Scraper
Company’s Road Machinery

and

Bucyrus Company’s Small
‘Revolving Steam Shovels

R e ST

CANADIAN- EQUIPMENT G0,

LIMITED
59 BEAVER HALL HILL
MONTREAL

Branch—St. Catherines, Ontario.
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Made 1n Canada
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 Preserves Roads
b. Prevents Dust~

ll

Strange St., Berlin, Ontario. Constructed 1915
3 inch Tarvia Penetration Top

GOOd 1/' oad S on 5 inch concrete base.
at low cost—

ARVIA roads are not an ex- maintenance expense more than
periment—they are well and offsets the original cost of the
favorably known in hundreds of Tarvia.

o throughout the country. Tarvia roads are an asset to the

Taxpayers in such communities community.. They invariably
are favorable to the use of Tarvia mean--increased property values,
becauseit relieves them from the  "more accessible markets and re-
dust nuisance and gives them duced transportation expenses.

clean, easy-traction, automobile- As more and more taxpayers realize that at

proof highways. practically no extra expense they can secure
3 i ' waterproof, dustless and automobile-proof
The use of this material in road roads, more and more towns will build most -

construction is also a real econ- - of their highways with Tarvia exclusively,
omy, because the reduction in Illustrated booklet on Tequest

- Special Service Department

Thig, . Company has a corps of trained asking by anyone interested.

b ¢ . If you will write to the nearest office regard-
engineers and c(lj)emutl :h" have given years ing?’ road problems and conditions in your
of study to modern road problems. vicinity .the matter will.have prampt atten-.

The advice of these men may be had for the tion. i

THE PATERSON MANUFACTURING COMPANY, LIMITED
MONTREAL *TORONTO | WINNIPEG VANCOUVER

THE CARRITTE-PATERSON MANUFACTURING CO., LIMITED
ST. JOHN, N.B, HALIFAX, N.S. SYDNEY, N.S.
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RETURNED SOLDIERS.

We congratulate the Alberta Association of Rural
Municipalities on the following resolution which
was passed at its recent convention at Calgary:

‘“That all vacancies for paid officials, when-
ever they oceur in rural municipalities, should
be offered to returned soldiers. Also in the
formation of new rural municipalities the same
procedure should be adopted.’’

This journal has time and again urged the recogni
tion by municipal councils of returned soldiers, and
the above resolution is strong evidence of Alberta’s
determination to do the right thing to its sons now
‘‘somewhere in France’’. Again the resolutions of
both the Alberta and Saskatchewan rural associa-
tions urging a tax on farmers for the benefit of the
Patriotic Red Cross Funds indicate that the splen-
did spirit of the West is not by any means confined
to the urban municipalities.

BERLIN, ONT.

The application to change the name of Berlin, Ont.,
has been refused by the Ontario Legislature largely
because of the city council’s objection. This was a
wise decision for not only would such a change at this
time bring out all the bitterness of racial differences
but would create suspicion between neighbors and
friends. To our mind the change of a name—even
that of Berlin—is a question of choice that should
concern the local citizens only. It is no business to
outsiders what the name of a municipality is, pro-
vided the inhabitants are loyal, and Berlin since the
war commenced has given every evidence of the
patriotism of its people in recruiting and contribu-
tions to the different war funds. There are thous-
ands of Canadian citizens—Canadian born—with
German names, and of German parentage, who are
Just as loyal to Canadian ecitizenship and what it
means, as those whose forefathers first saw the light
on English, Scottish or Irish soil. It would be just as
logical and stupid to ask these citizens to change
their name as to have a city change its name be-
cause of misplaced ultra-loyalty on the part of some
extremists. The whole idea is based on false
premises. The Ontario city of Berlin has raised it-
self by that name to a high position amongst Can-
adian municipalities, and we would be sorry to see
the name changed. Indeed, we would say that Ber-
lin, Ont., is a standing, and it is to be hoped perma-
nent, example to the world of the benign influence
of the British constitution as against the evil spirit

.of Prussian militarism under which - Berlin, Ger-

many, exists .
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Municipal Preparedness

When this war is over things will not be as they
were. New conditions will arise of which no man
has any conception, least of all the citizens of the
British Empire, Whether their home be in the Moth-
erland or in the Britains beyond the seas. The
spontaneous outburst of loyalty from every part of
the Empire, which has been put into practice in the
continuous sacrifice of their many sons, has con-
vinced the world of the unity of thought that pre-
vails in the minds of its peoples. But this spirit of
sacrifice has made Britishers think as they never
did before of the awful responsibilities as well as
the great privileges of Empire citizenship. In our
minds we contrast the workings of the two nations
—Germany and our own. In the one we see a peo-
ple driven by a military autocracy to deeds of damn-
able rapacity which stink in the nostrils of humani-
ty; in the other we see, and know, a mnation con-
trolled by the will of the people, meaning that the
people of Greater Britain entered this war on their
own initiative. They willed it so. =

But we also know something of the state of pre-
paredness of Germany for what was to be a war of
aggression and domination. We know too of the
long, long fight that Germany made for the trade
of the world, and her success even in the markets of
the British Empire, often by means none too serupul-
ous, and we now wonder since that trade has been
erushed by the British fleet, if the componant parts
of the empire, at least, so far as their own bounderies
‘are concerned, will see to it that after the war our
_ enemies are barred from getting back in a commer-
cial war that which they will have lost because of
their ego in assuming that the world could be con-
quered by the sword — and such a sword.

The answering of such questionings by the powers
that be is due to those millions of men, aye and wo-
men, who have and are offering themselves on the
alter of right and all that British nationhood
stands for. It is true that Great Britain (and the
Dominions) went into the bloodiest war in her long
history for a principle, BUT THAT PRINCIPLE

. MEANS THE RIGHT TO ONE’S OWN PEOPLE

AS WELL AS TO THOSE FOR WHOM WE ARE
FIGHTING.

What then is to be the outecome of it all?

Is the Empire — which means Canada — going to
take advantage of the lessons taught by the war, or
is it to sink back to the same state of divided re-
sponsibility — we might say irresponsibility — that
prevailed before. The answer will concern every
Empire citizen.

The question comes then what is Canada doing
now to bring about the proper state of preparedness
to meet the new conditions, and in particular what
of the municipalities for surely no economic pro-
gress can be made in Canada without the co-operation
of the local authorities. In fact, we go so far as to
say that municipal councils, being not only elected
by the people but by the exigencies of their office in
daily touch with the electorate, are more thoroughly
representative of current thought and ideas and am-
bitions, than either the provineial or federal repre-
sentatives, so that in the local counecils of this coun-
try we have in practice the strongest force for pro-
gress, or retrogression. But that force is too divided

to be the really effective factor it should be, in the
putting of our national house in order.

This to a large extent is because of the lack of con-
tinuity in our municipal councils and the foolish
want of confidence in our municipal officials. How
this is to be remedied is not part of this article ; suf-
fice it to say that we are stating the facts as we un-
derstand them. It is true that the urban and rural
municipal  associations, and the father of
them all, the Union of Canadian Municipalities, have
done much in the drawing together of the councils,
but all the conferences in the past have been prin-
cipally given to the discussion of the material side
of municipal affairs, which though very essential in
the business management of corporation work, does
not meet the ethical and larger side of municipal
life. Now in the larger responsibility of preparedness
that we would commend to municipal councils of this
country we are confident that it would receive
the unqualified approbation of the electors who in
reality are specially desirous that Canada should not
only be prepared to take her proper place in the
councils of the Empire, but should reap the harvest
of her large part in the war. But confidence
in either the provineial or federal parliaments to
rise to the opportunity has been somewhat rudely
shaken by the political bickerings that would seem
to underly their works. In the municipal field —
with few exceptions — polities are barred; hence
the opportunity of real national building.

One great problem we must meet when the war i8
over is immigration, which will be heavy despite
what the Minister of Labor and others say, par-
ticularly from the Old Country. Over four million
Britishers are now fighting their country’s battles
and these men are experiencing an outdoor life.
They won’t go back to the office or workshop — in-
deed they could not if they so desired, for when
peace comes the only present industry, that of muni-
tions, will be stopped — and so they will look beyor:ld
the seas for their home. This is recognized by the
Imperial authorities who are naturally anxious. for
British immigration to be directed to British do-
minions. Kven at the present moment Sir Rider
Haggard is on an unofficial visit — but who is com-
ing as Lord Curzon says, as a servant of state — 10
South Africa, New Zealand, Australia and Canada,
with the object of gathering data and opportunities
for the placing of returned soldiers on the land.
course, these men will not be penniless by any means;
and Canada will be all the better for their presence-
But, and here comes one of our points, material su¢
cess alone is not going to satisfy them. They wi
want a fairly decent social life and if the country
won’t give it they will migrate to the cities wheré
they can get it. And who can blame them?

Now it seems to us that this is a special oppor”
tunity for our rural municipalities to show what they

are made of in creating the nucleus. of a country s0;/

cial life. We understand that the Grain Growers
Association has already done much to make living 1?
the country pleasanter by the starting of country
clubs in the school houses, and this movemen
should be spread to every part of rural Canad®
and who so well equipped for the work as the
rural councils?
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The municipal councils of Canada, as governing
bodies, have probably done more than any other au-
thority in rising to their responsibilities in this pres-
ent war — in the leading of recruiting, taking care
of returned soldiers, in contributions to war funds,
o the placing of the public buildings and often the
Staffs at the disposal of the country. Why not
after? But preparations must be made now.

We could give many suggestions as to how the
Mmunicipal councils could prepare for the new con-
itions, but two more will suffice for the moment.
Why not the municipalities on our seaboards, and
the lakes for that matter, seeing that little encour-
dgement is given by the federal authorities, get to-
gether with the idea of encouraging ship-building,
Which should be one of the great industries of this
Country. Canada has the iron, the coal and the
timber, and her manufacturers have convinced the
World that they indeed know how to make steel.
e i, or was before the war seventh on the list of
mercantile nations, and no doubt would have been
Nearer to the top had she have built her own
Ships.  'We hear of croakers condemning the re-
Starting of the ship building industry, but they are
Mostly interested parties and no notice should be

baid to them. Canada has a glorious opportunity
o build her own mercantile marine and the muni-
Cipalities on the coasts should start the ball rolling.
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Then, too, there is another aspect of national pro-
gress which naturally comes under the term muni-
cipal responsibility — namely, education, and es-
pecially technical education. There is no doubt that
Canada is behind most countries in her educational
facilities. The ordinary school education, in most
provingces, is almost useless in fitting future citizens
for their part in the great battle of life and higher
education is too expensive by far for the pocket
of the ordinary citizen. The very best eduecation
should be within reach of every boy, or girl, who
has got the brains. Canada will need them all. The
part that municipal councils seem to have to-day is
the raising of the money. They should see that bet-
ter results acerue.

There are many other features of the broader and
fuller municipal life which we might mention, but
these we will leave for another ocecasion. If in these
utterances we have set municipal heads thinking
we are satisfied. They will do the rest. Municipal
Canada to-day has the opportunity of its life in tak-
ing the lead to perpetuate the amity and unity, so
spontaneously created by this terrible world catas-
trophe, and thus bring about in a very practical
way the hopes of those great pioneers of Empire, of
whom we are so proud, and also prove that the sacri-
fices of our sons are not being made in vain.

But Municipal Canada must get together.

Good Roads Congress at Montreal

Canada, with her splendid railroad and canal Sys-
tems, has transportation facilities, so far as long dis-
ances are concerned, equal to any country in the
World, but because of the proper lack of feeders in
the shape of well built roads, much valuable energy
IS wasted, accentuated very largely, particularly
0 the West, by the sectional laying out of the farms.
his lack of properly constructed roads has isolated
Many of the cities and towns from the surrounding
“ountry, inasmuch as the produce is kept away from
€ local markets. Some municipalities, such as To-
tonto, have remedied the evil by the appointment of
1ghway boards in conjunction with the provineial
duthorities, which have jurisdietion over the roads in
€ vicinities. But there is much to be done in this
YeSpect, and it was with the idea of bringing before
the Mmunicipal councils of Canada—both urban and
fUral—all the information available on road build-
g angd maintenance, that this journal made ar-
; I'f"ngemen’cs wtih the Canadian Good Roads Asso-
- Yation to publish their official report of theé pro-
eedings of the GOOD ROADS CONGRESS which
Was held in Montreal in March. ‘
(M his is the third congress held by this association
¢ Ontreal, 1914 ; Toronto, 1915 Montreal, 1916), and
1913 next congress will be held in Winnipeg, March,
& 7, at the invitation of the Manitoba Government
nnd the Council of the city of Winnipeg. It will be
oted that the papers, every one given by an expert,
ti? 10t deal so much with the value of good roads—
& 4t Stage has been passed—but rather with the best
nd. c¢heapest means of building them ; and it would
il Mpossible to conceive in any series of addresses
e Vhich 50 much concentrated knowledge, begotten
vt‘h “Xperience, can be secured by the perusal of
98¢ given in these pages. i

Much of the success of the three congresses is due
to such men as Deputy Minister Michaud of Quebee,
Deputy Minister McLean of Ontario, and Mr. George
McNamee, the secretary of the Good Roads Asso-
ciation. These men took up the tremendous and
sometimes thankless task of educating publie opin-
ion to the necessity of well built roads to the com-
munity, and Canada indeed owes a debt of gratitude
to them for their untiring confidence in the common
sense of the people to ultimately recognize, as they
themselves realized, the enormous advantage of good
roads in the development of this country.

It would seem appropriate, too, that the third con
gress should be held in Montreal, if only to crown
the splendid efforts of the Government of Quebec in
the building of fifteen million dollars worth of roads
throughout the Province. Already results are seen
in the wonderful progress made in the country dis-
tricts of Quebec during the last three years, due in
no small part to the building of hundreds of miles
of well constructed roads, where before mud pre-
vailed.

N

{JAS THIS NUMBER IS ESSENTIALLY
A GOOD ROADS NUMBER A GREAT
DEAL OF VALUABLE MATTER HAS
BEEN HELD OVER UNTIL JUNE. ::
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George Bernard Shaw and
German Local Govern-
ment

George Bernard Shaw in a recent article, which

appeared in the New York Times, under the title
of ‘“The German Case against Germany,’”’ has out-
Shawed himself. This clever dilettante in the Eng-
lish language is passionately fond of notoriety, even
at the expense of his fellow Britishers. In the ar-
ticle in question he dilates on the superiority of
everything German over anything British — with
the exception of Shaw—and he professes to write
from first hand knowledge. Shaw’s experience of
Germany was essentially a money making one. Not
trusting, or afraid, of the English crities, and be-
cause of the bigger royalties offered, he produced
his latter plays in Berlin, instead of London or New
York. Had the Berlin producers turned down
this lover of every other country but his own, his
Germanism would no doubt have been expressed
somewhat differently.

* Our reason for referring to the article at all is be-
cause of the following statement: ‘‘German local
government is very superior to English local gov-
ernment. Its organization, its foresight, its public
spirit, all due to its skillful combination of educated,
well-to-do municipal statesmanship with the primi-
tive eriticism of the poorer common vestryman, who
knows where the shoe pinches, put us to shame.’’ In
the April issue of this journal we dealt with the Ger-
man system of local government and showed some-
thing of its bad effects on the public life of the peo-
ple. We do claim that we wrote from first hand
knowledge, and when Shaw rants of an educated
well-to-do municipal statesmanship, in a country
where professionalism is at a premium, the least we
can say is it is Shaw speaking. Of course, with his
love for paradoxes he goes on to say, ‘‘But the infant
mortality of Germany is higher than that of Eng-
land,”’ which happens to be true.

But the gem of the contrariness and absurdity of
Shaw is in the following paragraph: ‘‘The German
system of selecting and training men seems far more
thorough than ours; but the result is not convinecing ;
the men who secure the commanding posts are not
those born to command.’”’” If the German system of
training and selecting municipal officials is so thor-
ough, why cannot it evolve men capable of holding
the higher positions, or again what becomes of the
so-called highly trained men?

The truth is as we stated last month, the German
system produces puppets, not men. And Shaw
knows it, or should. He is now laughing at those
who take him seriously. We don’t. But there are
many good men who do, and it is to warn these of
the ineonsistency and spuriousness of the article in
question, particularly that part of it referring to
municipal government, that we have taken up the
matter.

The letter on this page from the City Clerk of
Outremont well indicates the official mind on the
sabject, and which coincides with our own.
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City of Outremont

City Hall, Outremont,
4th May, 1916.
To the Editor:—

As a Municipal Official I beg to enter an appearance, as
it were in the Courts of the minds of your many readers
who have read the article appearing in the New York
Times by Mr. George Bernard Shaw.

What I would particularly urge upon your readers is to
suspend their opinions upon the relative merits and de-
merits of the Local Government Systems of Britain and
Germany until-a proper competent expert or authority
can decide the difficult and highly debatable question, viz.,
the New York Bureau of Municipal Research, or, say,
Professor Powers, of Washington, D.C.

The assertion to which I take particular exception is:—

“I have admitted that German Local Government is '
very superior to English Local Government. Its or-
ganization, its foresight, its public spirit, all due to its
skilful combination of educated, well-to-do municipal
statesmanship with the primitive criticism of the
poorer, common vestryman, who knows where the shoe
pinches and puts us to shame.”

Now I personally know nothing of German Local Gov-
ernment, but with that of the British I have had a deal
of experience, and while I would not like to elect myself
as a defender of this well established system before a
court of experts for the reason that there are older and
?.bler men than myself who have devoted their lives to
its service, I yet claim I am entitled to refute the irre- \
sponsible assertion of a man who lightly passes judg-
ment upon matters and subjects of which he can, at the
best, have only an elementary knowledge. This great
playwright and writer undoubtedly excels in many liter-
ary matters, abstract socialism, women’s rights, etc.; but
when he asserts, and without a tittle of evidence, in sup-
port, the vaunted superiority of the German Local Gov-
ernment, he overreaches himself, and thus, like the tra-
gedian who has based his plot upon an impossible inci-
sent, he descends from the sublime to the ridiculous.

Much discussion has taken place among Local Govern-
ment Experts of the two countries, and I have often read
opinions of our experienced English City Treasurers, who,
while admiring the wonderful progress of German me-
thods, yet express greater satisfaction at the progress

of their own Local Government, which is, they consider-
ed, more autonomous.

Again, Mr. Shaw gives no credit to the Municipal GovV-
ernment of gll the large British cities, who have secured
the ownership and control of all their public utilities, and
operate same (without any accusation whatever of graft)
economically devoting their surplus generally to reducing
the cost of utility furnished, or to the reliet of rates-
Again, Municipal Officials, have in many respects im-
broved their various professions, (I say various advisedly,
because the scope of municipal enterprise in Britain, em-
braces practically sections of all the liberal professions)
to such an extent as to command the admiration and Te- .
spect of all the distinguished and official societies or in-

stitutions of each of the liberal : Law
Medicine, Engineering and Accoul:l‘;gf:(?;.i et

I could easily lengthen this r epl 1
y into a long article
but time forbids. However, I would crave, Mf Editor,

that you give it as much publici er
act the evil influence of ?he e

T
Ay baseless accusations of'M ;

Yours very iruly,
E. T. SAMPSON,
City 'Clerk.

1

P.S—1 remember reading in the English Municipsl
Journal several years ago, a statement tlgmt the cgmp

operating the Tramways in the City of Berlin had beer
able to obtain an official assurance from the German GOV’
ernment that the franchise then unexpired, would be e

newed for another 10ng term of years, i ite of he
notice given by the Berlin o Counll. that
the intention of the City Smiasd Gounell, thad &

to operate the Tramways und
taking after the expirati
g ibeg D on of the franchise given to
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- Organizing The Community Resources

(By J. 8. WOODSWORTH, Dirsctor, Bureau of
Social Research.)

Organization is the key to efficiency ‘n modern indus- ing agencies. They supported and broadened the work of
try and in the social order in which we live and which is so  the Social Reform Council. They secured speakers on So-

1al'gely a development of modern industry. OGur industrial cial Welfare topics for the Canadian Club. They helped to

and commercial interests have recognized this and adapt- draw together the churches and the various women’s or-
€d their methods much more quickly than have our social  ganizations.
Institutions. ‘I'he result is, that where there is a conflict, The League itself undertook only one piece of work. It

€ organized interests, however self-centered their nature, appointed a “Benevolent Committee” to organize and super-

asily deteat the potentially great but unorganized social vise the relief work of the town. The various churches
forces, and societies were associated in the work. The Committee

! ‘The great task of to-day is not the securing of greater was recognized and subsidized by the Town Council and
Indiviqua) efficiency but of mobilizing the forces. Social became a thoroughly community institution, the town deal-
etf

iciency is not to be estimated as the sum of the Various ing with all “charity cases”
Units of individual efficiency, but these units as organizea This co-operative spirit is
to an etrective fighting machine. In Canada, in every enterprises. The ladies of the W. C. T. U., sinking de-
- COmmunity we have plenty of good and able men, and yet nominational differences z})nd getting away from convention-
Our public and social life is corrupt and inefficient. The al lines of work have been holding Mothers’ Meetings
Mperative need is that of organization. ; among the non-English immigrants. They are now arrang-
“But,” it may be objected, “we have numerous organiza- ing to employ a Social Worker to give her time to visiting
tons already—too many of them.” That is true; but the the homes and carrying on classes and clubs.
"Ol‘ganiza‘tions” need organizing. The community is the The latest development has been the formation of a
t. Institutions and societies—as individuals—must learn  Peoples’ Forum. The Canadian Club took the initiative
O Work not in their own immediate interests, but for the and its officers are largely responsible for the new under-
Welfare of the community at large. So with all our ma. taking. It was felt that something should be done to in-
Chinery, we have not yet a machine. We have wheels, terest and educate the foreign men in Canadian citizen-
£08s, shafts, levers to no end. These must be “assembled,” ship, and to draw together the English speaking and foreign
‘59t~up,” “started running.” The call is for master me- residents of the town. Meetings are held on Sunday after-

~ Chanjegt noons in the Town Hall and several of the leading ministers

through the Committee,
manifesting itself in various

i he organization of the social life of our towns has hith- are backing the scheme.
rto received scant attention. The city, and more recently The better day is dawning. Out of chaos is emerging
Eﬁe Tural districts, have been studied with some care,Gbut order and efficiency and good-will.
© town has been left to work out'its own problems. Gen- —l
crally the problems are still there. But hero and there TELEPHONES IN CANADA.
SUcceggy] experiments are being carried on that are well A good perspective relating to the telephone interests of
- Worth the consideration of other ¢ommunities. Canada since 1913 can be gained in the following table:
' Ong the larger prairie towns Yorkton is one of the 1913, 1914. 1915.
Iost brogressive. It cannot be called a boom-town though Capitalization .. .. $59,847,004  $70,291,884 $74,284,991
It hag barticipated in the very doubtful benefits of the Cost Teoeeae ee ... 69,214,971 80,258,356 83,792,683
lang Speculation wave that swept the West. But Yorkton Revenue .. .. «+ .. 14,879,278 - 17,297,268 17,601,672
Oast some social developments that are not found in Operating expenses .. 11,175,689 = 12,882,402 12,836,715
! ANy towns of its size.> : Remuneration .. .. .. 6,839,308 8,250,253 8,367,029
< olong these is'a small community organization known No. of telephone com-
. The Social Welfare League.” How far this League 18  panjes ., .. .. .. 1,075 1,136 1,396
-'1:3901181’019 for the various progressive social movements Wire mileage .. .. .. 1,092,586 1,343,090 1,452,360
t 13' duestion that is not worrying its members. They will Telephones .. .. P 463,671 521,144 533,090
ell you that the League itself is simply an indlcat_lon of  Employeg . bRt 12,867 16,799 15,072
Wh COMmunity spirit that is increasingly present in the  Persons pere telephone 16.2 156.5 15,1
all Ole life of the place and which is finding expression in  Persons per mile of
; kinds of co-operative enterprises. : : e e BT 6.8 6.0 5.6
Congp; “Ca8Ue Was an outgrowth of a study-class on so il Telephone companies’ net earnings, as represented by
mAditions “which three years ago held regular weekly

5 : the difference between total receipts and operating cost,
. 322;1?155 in the Methodist Church. At the close of the ; B

\ oo were $4,764,957. This was better by $350,091 than the result
askeq ﬂfegggbers, w(il otll)lzlx?sn gt%(l ti:&?é%%sqggsg?nnﬁwhag .g)rF}QM. From the foregoing figureg prepared by Mr. J.
can o ves, and o A - D 5 Mo E ot e e - tayne, comptroller of statistics, it is seen that there
- HAY® a4 enricn the life of our community? Surely that is S0 1 sy dophanes L ek e - W
lng (luestion which more and more will express the inner- cr:as: Wk if&éompared ek ; o s
‘: Vari{;ﬁmzﬁ-gs of the soutls (l)xf to-d;y! PO atwede il On the basis of population, as estimated by the census
~ happan i began ‘; ax:pte sother with a purpose C[iC®, there was an average of one telephone in use to
B g " BOVIROW Lowtiter . " of e i 313,225 1
: : © 533,090 telephones in service, 313,225 were clas-
town,e foé‘eli)gners, °lf who;n tthdere o g'el?‘g?be:o;ile %‘; sified as being operated by central energy; and 219,865
) interestoq ?x?dtti’e I;?tguggi:n;am(?;gll] ottierd the Sehoor: DY nlmdgin:at?& The latter are to be found in villages and
nigpector— opened a 'Ural districts,
- peh schooi"}grv:é;‘;%n‘; gg‘;u:ﬁegf rgl;:{;nggs This was _There were 1,452,350.82 miles of wiré in use in 1915, as
g1 ™t W6 understand, in Suskatohewes and wet an ov. Ealst 184300007 fn 1904 - The 165 wire ' mileage
¥ gglble Which azrssggn' followed by other towns. The S divided as follows: Urban, 1,009,146.79; rural, 443,
' LWQ-::SIM qard engaged a special teacher for this workd. bShe 31115333111 1'11;1;08 Drincipal growth, as will be seen later, was in
Sy A een .
‘mﬁmibers gg ?gevgiﬁg;ezxiav::rk%fmsso;g:rofo:lil:;n tl(x’athe 1 There was one mile of telephone wire in service for
al : |

Stringency, the School Board could not see its way ©Very 5.6 persons constituting the total population. The
: 40 a special teacher, but the Normal Studeuts Tatio was 6.8 in 1914. N ‘

YOme to the rescue.. Now the work is not only con- The following are the different classes of organization:
tagr DUt the Normal Students are receiving a special Government, 4; municipal, 62; stock, 584; co-operative,
m:“g that will enable them to carry on a similar work 601; partnership, 28; private, 117; total, 1,396,

Varioy

e 8 little communities to which they will go as In Manitoba and Alberta practically all telephone inter-
8. !

N 1E:sts hare in the hamils iofl the local g:wernments. In Sas-

o fame the f of the Social Welfare Lieague, katchewan the provincial governmen operates in all the
38 it wag cal?edo".l‘xg:“gcial Service League: This was large centres, but has not taken over the 520 small units
1 o oved of a little group who, without formally represcnt- which spreud’ their wires over the rural sections of the
"’&?‘ Church op society, were really representative of the province. In all the provinces there is a growing ten.
“izenship of the town, They helped to link up exist- dency toward consolidation. . .
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J. DUCHASTEL,
City Engineer, Outremont,
New President.

/

B. MICHAUD

F

Deputy Minister of Rpads, Quebec.

President Dominion Good Roads As-
sociation.

GEO. A. McNAMEE,

Sec. Dominion Good Roads Associa'
tion.

ONE OF QUEBEC'S NEW ROADS
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Canadian and International

Good Roads Congress, March 6, 7, 8,9, 10, 1916,

OPENING SESSION—MARCH 6.

. Under the auspices of the Dominion Good Roads Associa-
tion, the third Canadian and International Good Roads
Congress was opened in Sohmer Park, Montreal, on March
§, under the presidency of Mr. B. Michaud (Deputy Min-
Ister of Roads for the Province of Quebec). The guest of
onor was the Lieutenant Governor of Quebec (Hon. P. E.
eblanc), who wag accompanied by Mon. Roy (represent-

.ing Archbishop Bruchesi), Bishop Farthing; Hon. B. De-

Carie (representing the Premier); Hon. J. E. Caron, Min-
ISter of Agriculturé; Hon. J. E. Lessier, ,Minister of
Roads; Messrs. G. L. Squire, President Ontar.o Good Roads
Association; Controller Cote (representing the Mayor of
“ontreal) ; Thomas Adams (Commission of Conserva-
tlon; Dr. E. M. Desaulniers, M.L.A; A. C. Emmett (repre-
Senting Government of Manitoba and City of Winnipeg) ;
- A. Cunningham (representing Government of Alberta) ;
H. W. Pillow, Pres. Automobile Club of Canada; W. H.
andurand; J. Duchastil, etc.
The President, Mr. Michaud: (Addressing the Lieut.
Governor of the Province of Quebec.)
Your Excellency,—On behalf of the delegateg of this
C0!1Vention, I beg to tender their respectful homage and
0 welcome you most cordially here to-day. Your presence

at thig meeting and the interest you have shown in our

Work are such as to justify its importance. Your presence
Shows yg that you are not only with us, but that you are a
¢ollaborator in our work. Your, long experience of public
affairs, where you have been for more than 30 years in
Contact with the people, enables you to get at the sécret of
DODUIE}P aspirations, too, tell in what direction they should
° 8uided. and what measures should be taken to satisfy
eI in a legitimate way. Good roads are indispensable to
Dl‘a_cuc_al agriculture, they are like streams which spread
ceelr riches from one point to another, and they must ne-
tOESa.rlly have created a favourable state of mind in you
Wards the ideas we are working for.
= tshthere any one in this province who is not interested
W €m? It also seems as if the greater part of our people
Te talking Good Roads, working to get them; and as
aany of them as possible. This is an obsession which has
€n hold even of the most lazy amongst us. A long and

3387 road,—hecause sometimes, the straight road is not

g‘l}CClessfgl—shines in our imagination like a work of art,
thi:? se ll}(e a far-off country. We are trying to bring this
Zot 8 a little nearer. It seemed as if only it were to be
Sistem the'Old Country, or in our sister republic, or our
c'omtf- brovinces; but we have really accomplished it by a

ined and vigorous effort, using all the forces

our disposal; of the Government, of the press, of the

?::génobue (an unconscious, but ever-growing force), "~
Rind of the will of the people, which made itself clearly
desen’fand finally the force of certain individual energies
low mmg of special note, and that your Excellency will al-
PI‘OVine to mention here and to greet, the Premier of the
ighwce-’ the Minister of Agriculture and the Minister of
gener ays, three pioneers to whom our roads owe their re-
ation, Loll)
madaeny comments have been made, and many more will be
ighw:n the salutary effect that this improvement of our
ing of 1{5 will have on special intercourse on the beautify-
ave g fe, and on agricultural and industrial progress. We
the ymll‘eat hopes on ofie point. The farmer, and especially
°°“ntyyng one, is not as fond of the land as he used to be;
thOusandme‘ Is tedious and slow to him, and there are a
douhtpy, , WaYs to-day, whereby he is led to realize the
Iy pig Ul attractions and the pleasures of the city, and this
I wg“;lll restricted and monotonous environment.
SHI mop ad built highways only, they would have tended
Owng be to draw the life-blood of our villages towards the
the pq Ut by constructing roads on all sides, by bringing
lowiye nOtest districts within their net-work, and so al-
for the Our country population to make an environment
buiigiy, Mselves, we flatter ourselves that we have been
When tgha dam against the tide of this disastrous exodus.
do that 19 auto will have reached our farmers, and it will
tide willn a very short time with our improved roads, the
ebh . N0t always flow towards the towns without any

2.
: deDthgtwv;}n be a life-giving one that will return to the

ence it came after having watered the shore.

)
lie Int:;‘gsdiscussing and studying problems of great pub-

%, but even these cannot throw jnto the shade

the greater events which occupy so large a part of our na-
tional life to-day. On the contrary, I think it is when men
must get together on an occasion like this, that the idea
of our country should be uppermost. We shall all carry
away with us some sadness; we are here in perfect safety,
while our dear ones, and if your Excellency will follow me
to be still more precise, your dear ones, are fighting for
that peace which we ourselves are enjoying here. It is
easy to prove that works of peace are also works of war.
When the country is in danger, then it can use the work
done in peace-time. It is owing to the energy the soldier
accumulated in peace time that he beomes a hero in the
fight. We want to send a message of admiration and
gratitude to our men fighting out there with France and
our Allies, for it is because of them that we are going to
take our place in history.

The Committee of the Congress is happy to extend to all
a cordial welcome. I °would like to pay a special compli-
ment to our friends from Ontario, and our friends from
across the border. They have given their support. They
sent to us their men of knowledge, and may I say that
such an evidence of sympathy is bound to be instru-
mental in carrying out one of the most important ob-
Jects of good roads, which is to link together not only
towns or cities, but also the citizens of this Dominion
‘who have a common love for justice and true civilization.
We are acquainted with their methods, we have benefited
by their experience. We are aware of the good work they
had been carrying on in their own country, and I may
say that to a certhin extent this had been the incentive
for us to 'undertake in our turn very considerable and
comprehensive road improvement. It is my duty to voice
the feelings of this Congress in conveying the thanks of
the members to the clergy, to the Government, ,to the
Legislature, to the prominent financial and business men,
and above all to the very distinguished representative of
His Majesty, the Lieutenant Governor, for honoring us
with their presence. I shall now respectfully ask his
Honour to open the Congress. .

LIEUT..-GOVERNOR LEBLANC:—

The Lieut.-Governor, Hon. L. Leblanc: Mr. President,
Your Reverence, Gentlemen;

I have the honor to wish you all welcome to this Third
Annual Congress of the Canadian and International Good
Roads Association.. The programme of the subjects for
discussion has been distributed, and you will have noticed
that some very important questions are to be -studied, and
I feel sure you will give them all the consideration they
deserve. $

It has given me great pleasure to hear that we have
amongst us to-day many distinguished visitors from our
sister- provinces and from the States.

Good roads and good schools are the best signs of pro-
gress; the school teacher tells our little ones how to get
along on the path of life, and a good road is at the basis of
all progress, and of the welfare of the entire country.

The magnificent roads of ancient Rome remain as an
eloquent witness of her greatness; the Flaminian Way
and the Appian Way have resisted the onslaught of more
than twelve centuries. We can say the same of the great
Napoleon; the masterpieces for which he is celebrated, are
With us still; the Napoleonic Code, and the great Imperial
roads of France. *

The Provincial Government is at present engaged in
studying a wider policy for the improvement of our high-
Ways; we trust we shall have the co-operation of all in
this enterprise. We hope to get from this Congress a
great deal of information that will help us in furthering
this movement in the best interests of our Province.

Mr. President, Your Reverence, Gentleman, It gives me

8reat pleasure to say that this Congress is now open.

Monseigneur Roy:—

The President: Archbishop Bruchesi has kindly sent
Monseigneur Roy to represent him here to-day. We shall
now have the pleasure of listening to Mgr. Roy.

Mgr. Roy: 1 am very pleased to bring you the good
wishes of Archbishop Bruchesi, and I wish to say that you
have the thorough sympathy and cordial wishes of all the
clergy in this splendid work. The Church’s duty is to in-
sure your happiness in the other world, but the Church has
always given her support to the innumerable achievements
of applied science, industry and commerce,
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Good roads are the best means of communication between
men; the better they are, the more mankind can learn to
know and love his neighbour, and the civilizing influences
of the Church will be spread more and more. Give us good
roads for our pioneers, and our missionaries will be able
to follow in their tracks. Give us good roads in our par-
ishes, and our priests can carry the consolations of reli-
gion to any of our sick; and our people will be able to
come to church without the fear of dirty and muddy roads.
Long ago, the Church founded an Order of Monks Bridge-
Builders, and they built that famous bridge at Avignon,
and many of the highways in Italy and France.

1 might remind you that the Sulpician Fathers dug the
first waterway here, the Lachine Canal. In the course of
his visits through the Province, the Archbishop never fails
to exhort his people to do all they can to improve the roads,
and get rid of some of those terrible mud holes and swamps,
where a poor priest nearly lost hig life a little while ago.

I wish you all success, and I beg to assure you again
that you can count on the help and, assistance of the
clergy.

Bishop Farthing.

BISHOP FARTHING OF MONTREAL: It may be a mys-
tery for some to connect the interest which the clergy may
have in Good Roads, beyond the general fact that we are all
interested in what concerns the people .of the nation.
After all the church is not composed of the clergy only
but also of the laity. It would be a pretty poor looking
church if we had not any laity round about, and therefore
what concerns us concerns you, and I think also w! at con-
cerns you concerns us, Wwe are very much concern-
ed sometimes about you, But I am particularly in-
terested in the question for which your Congress has gath-
ered together, good roads, because I don’; suppose there are
many men in this Congresg who travel more over the coun-
try roads of the western portion of the Province of Quebec
than I do. And I could tell a good many of the places
where I would like the attention of the Government, and
those concerned with the good road movement, to pay par-
ticular attention to. You know good roads have always
been a matter of great importance to a nation, of great im-
" portance for the purposes of a nation itself in the way of
commerce, and also. in the way of war, of which we are
hearing necessarily so0 much today. And not-only is it in
the way of commerce that roads are important, but also
with regard to all movements, even of art itself, of educa-
tion and of religion, because the communication which is
necessary for the furtherance of every good cause is only
made possible by the means of transportation, It is well-
known to all students of history that one of the signs whicn
we feel indicated the controlling power for good in the com-
ing of Christ and the propagation of His Gospel was the
fact that not only the nations of the world were uneasy and
expecting some great event, not only that there was one
great language of communication throughout the then Roman
Empires, but also that there were the magnificent roads
which the Roman Empire had provided for trade pur-
poses, which rendered the ' possibility of the -prop-
agation of the Gospel so rapidly throughout that Em-
pire in Apostolic days. So that the roads are a matter of
importance commercially, economically, and a necessity for
the furtherance, of every movement that requires commu-
nication between man and man I only desire to say that
the roads, like everything else, need a great foundation, I
am not an expert in road making, though I am somewhat
an expert on the roads when they are made. But when one
sees the scratching of the surface and the throwing of mud
from the ditch to the centre and then you have to beat it
down by the traffic, one feels they have a good deal to learn
through the medium of a Congress of thig sort. When one
sees also the wasting of valuable time and money,
thrown upon the centre of the road when there is no
proper foundation, then one realizses that they are not
all wise men who are /in authority and who are sup-
posed to be experts guiding these matters. All men
of business you know are not business men. Far from
it. I think some of the most unbusinesslike men I have
ever met have been men in business, and all the men who
are experts in road-making, or professedly, so don’t seem to
put their expert knowledge into practice, because they don’t
go down far enough to get a foundation on which to build,
and a road like a man’s character, unless it has a good
foundation, is not worth much. A surface character, you
know, is not worth anything at all. We cannot rely on a
man who is all on the surface, but the man who is solid
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right’through, with solid principles of honor and truth in
the very centre of hig being is the man whom we can rely
upon. May I say therefore that I trust that your congress
will do a great deal, as it has done in the past, in further-
ing the good roads movement. For the last seven years b
have been a resident of the Province of Quebec, having
come from that province which I understand many of you
still belong to, you are therefore to be congratulated.
I can say that it  has been simply marvellous to
see the wonderful improvement that has taken place
in" the public roadg of this Province, since the Gov-
ernment of Quebec threw themselves so heartily into the
movement 4 few short years ago. “And - 1 A thinls
we ought to feel indeed most grateful for what they have
done in this connection in- this province. I used to think,
when I first came here, that all the bad roads were those 1
had to travel over, and I used to long for the roads of the
glorious province of Ontario. But I don’t long for that any
more. I had occasion last November, to visit my old prov-
ince, the sceneg of my former work, I had a service in the
city of Brantford on a Sunday morning and had to motor
over to Woodstock for the evening. I will never forget that
wonderful ride last November, from Brantford to Wood-
stock. Going along we were oftentimes uncertain just waere
we might come down when we went up and I know on one
occasion, in going up, the most prominent feature of my
face came in contact with the rim of the cover of the motor
and I was not quite .sure whether I had any face left or not
for some time after I came down. And since then, my fel-
low citizens of Ontario, let me assure you I never sigh
for the good roads of Ontario, I hope they are better than
those I had to travel over last November. But all through
Canada we have good roads and bad roads, and I hope you
will be guided in this convention to make the good roads
better, more solid in their foundation, and that we shall have
nothing but passable roads in the Dominion of Canada in
years to come. We cannof expect, and I think it ig unrea-
sonable for people to expect, we who come from the Old
Country especially, that we should find here, in this Dom-=-
inion of Canada as good roads as they have in the old coun-
try. Why, it would take up the whole value of the prop-
erty along those roadg to do that, in all probability in many
parts of the country. You cannot expect it in a sparsely
settled population like ours. You cannot expect that the
sparsely-settled people will be able to maintain roads of
such magnificence as those in the thickly settled parts of
the Old Land, especially when they have had 1800 years oI
more to build them, and we have only had, in some places
forty or fifty years. But we are doing well, the roads are
improving wondrously, and I trust your convention this
year, as in former years, will make great strides to im-
prove them still further. I wish you every siccess in the
work of your convention. :

The President: I wish to thank Bishop Farthing for his
particularly kind words; I only regret one thing, and that
is' thqt the Premier of this Province was not here; the ses '
sion is a very busy one, and he was unable to get away:
We are now going to listen to the Hon. J. A. Tessier, Min-
ister of Highways, Quebec.

Hon. J. A, Tessier, Minister of Roads Quéhec‘

Hon. J. A. Tessier: Mr. President, Gentlemen—I had
great pleasure in accepting the invitation sent me by theé
Good Roads Association to attend this Congress; no one
more than myself has this movement more at heart- 1.
was exceedingly touched by the kind words given us bY
the proceedings speakers, and I wish t othank the clergy, no
only for their promise of support in the future, but also foF

a continuance of the very generous help they have alway$
given in this matter, ’ 5

I am perfectly sure that this Congress, meeting to-day it
this Province of Quebec, will be most st’lccessfu% and tyha,t,
We may soon see some good results from it in our ProV
ince. I am especially anxious to welcome the strangers
from other Provinces and from the States; we are prouf1
to have these distinguished men amongst us, and we 8r€
glad to be able to say that we have also been doing OUF

share to get some improved highways, and to better our
country roads.

It is practically a new thing in our province. In tact,
people used to say we were terribly behind-hand; but We
are making up for it now, and we think our Province caP
compare favorably with any other in the Dominion.

In starting this Good Roads policy, the Government
gan to do it for economic and philanthropic reasons,
cause the industrial and commercial life really depends t
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on quick communication; the farmer can get his produce to
Market guicker, and the town merchant can sell his wares
ii_asier in the country. It also helps to reduce the cost of
1ving,

On the other hand, those who have studied this quqst_ign
thoroughly, tell us that good roads are the greatest civiliz-
Ing influence in the world; as soon as nations could com-
Municate with each other, they exchanged commodities,
ldeas and principles, thereby becoming much happier, for
We are happy if we are on good terms with our neighbours.
D trying to improve our roads, we are trying to help each
Other. Good roads are the arteries of the world, .in trying
.l to promote them, we are doing a great humanitarian work.
€ want them for our own Province, and for the other

Darts of the Dominion. It has been said that the 19th
¥ Century was the century of railroads; we want it said, that

] the 20th century was the Good Roads century. Quebec

a8 not been backward in this movement; all possible ef-
forts are being made by the government to support and
further thig policy, and we know that we are working for
€ economic and industrial development of the Province.
The President: The Minister of Agriculture has kindly
* Consented to say a few words. I may add that I was his
:gllaborator when this policy was first started, a few years
0.

Hon. A. Caron, Minister of Agriculture, P. Q.—

¢ Hon. A. Caron: Mr. President, Gentlemen—Good roads
: and agriculture go together; and I fancy that it was in
My department that the good roads idea started:- The Hon.
B. Allard was then Minister of Agriculture, and we owe it
eally to him. I took charge of the department after him,
.~ 3nd with the valuable help of your president, Mr. Michaud,
i We organized the Department of Highways, which now
lookg after the construction and maintenance of the roads
In thig Province.

‘ The beginning was very difficult; first of all we had to
educate the people; we sent a lot of lecturers around to
TY and interest the farmers in this new idea. Sometimes
Was pretty hard to make them see any possible advant-
' 886 in it. We did not succeed at once, but we managed
O get 45 municipalities interested the first year; the sec-
od year we went ahead and since then our propaganda
. 88 been very fruitful; it spread all over the Province, and
there’s 1o necessity now for us to do any preaching about
800d roads. Now the farmers simply inundate us with re-

- 8uests for funds for road making and repairing.

b € want to keep up this movement, we want to go on,
dut it mygt be done cautiously and prudently, knowing ex-
Actly where we are going; it has got to be the basis of
Drogress and of prosperity.
Said that good roads and agriculture go together; so
It d 1y people are going to talk about roads in the next few
.+ 0ays, that you must allow me to say something about agri-
itu ture., In starting this movement of good roads, I did
i With the idea of helping our farmers first of all, for
j t.OOSe Who do their best to cultivate the land, not at all
T tourists and owners of automobiles.
Whéheard of a congress in the States some years ago,
Mo T a gtatement wa smade that wherever the Good Roasd
e‘revement had spread, cultivation of the soil had also in-
ag ?.Sed; after the opening of an improved highway in any
; ticultural section of the States the tonnage of the traf-
iml‘ﬂediafcely increased from fifty to a hundred per cent.
: Dr§:°d road is the first factor of agricultural progress and
G thpef‘itY- Our farmers can raise more crops, can diversi-
o Just ®ir products, go in for more intensive culture, which is
on What we need. In fact, I know they are making more
et meﬂ@y to-day than ever before. They were marking for-
A m&k'i?& about twenty or thirty per cent of what they are
‘ & to-day, and that is owing to the improvement we
‘ de in our highways.
b Said at the beginning that we were principally occu-
With the agricultural prosperity of the Province of
9C, but that does not mean that our Province was be-
others of the Dominion. We are next door to the
M .1 Province of Ontario, which is quite as wealthy
Wi TS; but I think that I may safely say that if Ontario
IR althier than we are, Quebec has made more progress
of the e neighbour, and that she is actually at the head
ity ‘thDOminion by the progress she has accomplished.
" Dbro b € last ten years we have considerably increased our
& bgﬂoﬂ in all lines; we have doubled it in some points;
; 'l‘centage of our crops is much greater now than it
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was in 1900; laﬁd has increased in value, and improve-
ments all through the Province have simply done won-
ders for our farmers.

We have had to educate our people on the question of
good roads, but we have also started a fresh line of agri-
cultural education. Our three agricultural colleges, Oka,
Macdonald and Ste. Anne have shown our young people
that they can make a career in an agricultural profession
equal to any other career in the world. There are one
hundred and twenty pupils studying at Macdonald Col-
lege, seventeen at Oka, and one hundred and fifty-five at
Ste. Anne. In the last six years fifteen of these pupils
have completed their étudies in addition to their classical
studies, and later on they will be professors and demon-
strators capable of rivalling the best agricultural experts
of Europe.

In all this, however, we need a good deal more than just
help from the Government; we want the help of all good
citizens, whatever class they may belong to, in order to
help along the farmer; to let him feel that he is as good
as anybody else in this country. The farmer needs encour-

interested in his task, and on that sentiment we can base
the future prosperity of the country. The future of the
Province of Quebec is based on Commerce, Industry and
Agriculture, and not only the future of our own province,
but that of our whole Dominion.

3 a‘gement, and, perhaps, with our sympathy, he will be more

_ The President: A few moments ago His Honour the
Lieutenant Governér said that the two principal sources
of prosperity were good schools and good roads. The
Minister of Highways has spoken to us of the latter. I am
sure you will be glad to hear now from the Secretary of:

the Province, who has done so much for education of this
Province.

Hon. J. Decarie, Provincial Secretary, P. Q.—

The Hon. Jeremie Decarie, Provincial Secretary: T am
proud to be here this afternoon. I am glad to see that
all those who are willing that their country should he

brosperous, should be free, have cordially answered the
invitation of the Province of Quebec to discuss one of the
most intimate problems connected with the development
of the country, of its citizens, and of ils freedom. T have
to apologize, by his own request, for the Prime Minister
not being here. Truly, as you have said, his Parliament-
ary duties at the end of the session, would perhaps re-
quire his presence at the capital, hut that is not the rea-
son. The only reason he is not to feel the pride that T
feel myself, not to be in touch with those builders of ev-
ery country and every continent, is because disease and
sickness keeps him at home. The same thing with the
Hon. Walter Mitchell, our Provincial Treasurer, the one
who has been wise enough to provide for all the ratepay-
ers of this province the moneys to build the -roads that
citizens of this country have been good enough to sub-
scribe towards the maintenance of our borrowing fund
to pay the interest on it without extra heavy charge. He
would have been glad to tell the delegates of all the other
provineces, of all the other states on the south side of us,
how he does it. Many may think that the Province is
borrowing, he would have explained to you that he 1is
merely acting as an intermediary between the farmer and
the onew ho lends the money, and for his own adminis-
istration, his budget. If he borrows he borrows in order
that the people may save money. That they may get the
advantage of free capital, we are charging ourselves all
the capital, and ‘only half the interest. Gentlemen, T
hope you will come to this free province of Quebec, the
most tolerant of all the provintes of the Dominion, the
most broad-minded of all the provinces.of this Dominion,
and perhaps of many other States. Feel at home, 1 do
pray, in the name of my province. Give us the hest ‘of
your advice, in order to help us—we will give you the re.
sults of our experience with the same spirit, the same
mind, trying to help each other. The road is the great
artery to freedom. When we can communicate either by
word, wire, or travelling, then we can understand better
each other, and this is why we are working on that great
principle and why we urge the co-operation of everyone
of you. Give us the benefit of your experience, we will
give you ours in the most broadminded sense, and toge-
ther we will gain the great blessing of true freedom and
true independence. {

!
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The President: The Mayor of Montreal is unfortunately
not able to be with us to-day, and he has asked Mr. Cote
to represent him.

Controller Cote, Montreal:—

Mr. Cote: Mr. President, Gentlemen—My first duty is to
express to you the regret of His Worship, the Mayor of
Montreal, for his absence this afternoon, and also to wish
you all the most cordial welcome to the City of Montreal.
We all know that the Good Roads Policy, started a few
years ago by our Provincial Government, is destined to
unite our agricultural classes as well as our commercial
and industrial ones. We know that this policy will contri-
bute largely to the development and prosperity of our
country.

The Municipal Authorities have also realized their duty.

in this matter. We have some fine roads between Quebec
and Montreal, and between Montreal and other centres of
the Province, and what would you have said if you had
not found within the limits of the city itself streets and
roads, at least as fine and as well built as the highways
of the province. :

Notwithstanding the fihancial crisis of the last two years
we have built about ninety miles of new streets in our
city. We hope to continue this durirg the season of 1916
and 1917, so as not to arrest the material progress (f the
metropolis of Canada. ‘We shall go on with this policy
as long as the present capital lasts which we have at our
disposal. Later on we shall have to do things in another
way; we shall go on with the maintenance of our streets,
but we shall have to ask the people to pay the cost, as it
is done in all other towns of Canada and the TUnited
States. .

We shall follow your discussions with the greatest in-
terest; we shall try to profit by the suggestions that you
make to our engineers, so that we can build our streets
more economically, if it is possible, and more perman-
ently. You can see the exhibition we are showing of all
kinds of road machines in use in our city; perhaps our
engineers will also be able to give you some useful in-
formation, thanks to special studies they have made, and
investigations in different towns in the States.

Gentiemen, I thank you again, and I wish you a most
cordial welcome.

The President: Mr. McLean, that enthusiastic devotee
of good roads, was to have been with us to-day. Circum-
stances have prevented this, and I will read you his tele-
gram. : :

The following telegram was read from W. A. McLean,
Deputy Minister of Highways for the Province of Ontario:
“Toronto. To George A. McNamee, Secretary Good Roads
Congress, Sohmer Park. Am confined to house by severe
cold, and was compelled to cancel arrangements for trip
to Montreal last night. Please express regrets to the
President of the Congress. To make Canada famous for
good roads is a work of patriotism worth all necessary
efforts, and requires the earnest co-operation of every
Province and Municipality, from the Atlantic to the Pa-
cific. To that- end the Good Roads Congress has my best
wishes for success. If possible, will attend later in week.
W. A. McLean.”

Ex-Alderman U. H. Dandurand:—

U. H. Dandurand, Honorary President of the Domin-
ion Good Roads Association: It is with great pleasure
as Honorary President of the Dominion Good Roads As-
sociation that I welcome you here this afternoon, at the
opening of this Third Annual Congress. It is with pride
I have to acknowledge that I was the one to propose, two
years ago, after the first Congress, that we should form
a permanent Dominion Association. And it is with pleas-
ure that I notice that the work has been appreciated to
the extent that every Congress seems to be better attend-
ed. Your Lordship was at our first Congress two years
ago; we had not half the attendance that we have this
afternoon, and we have now the promise of nearly two
thousand delegates attending this Congress. All that is
required is education, and as soon as the question is un-
derstood there is enthusiasm. I have heard it said that
the road is a fad for the motorist, but as soon as they
understand the value of good roads they have built them.
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I have been told of a representative of a rural constitu-

- ency, not far from the city, who managed to bring his

whole council to a Congress. There was one man es-
pecially who had that old idea, that the roads were good
enough for his forefathers, and therefore he did not see
why they should not be good enough for him. He came
to the Congress, and now he is the most enthusiastic mem-
ber of that Council, and if you listened to him there would
be no money spent except on good roads. Naturally I am
very enthusiastic. Last year I said the question of good
roads was the best medium of civilization. A Montreal
paper said I was too enthusiastic and went too far. I
don’t believe it. Notice the change- between here and
the boundary line. I passed on that road years ago as
the pioneer automobilist, when it was quite an effort, be-
tween bad automobiles and bad roads, to get to the boun-
dary. I notice the change now. You notice the same old
houses, but the whole aspect of things is changed. You
have nice roads, and everything is improved. I have no-
ticed it in passing through on a Sunday, the children can
afford to dress up clean, because the roads are clean. They
can dress up because they can go to church. Heretobefore

it was only in rigs that you could go to church, and the
children went to school, when they could get there, dirty
and badly clothed, because the roads were bad. Now you
see the little boys with ribbons round their collars, be-
cause the roads are clean, there is a nice path for him to
the school, there is proper attendance at church. And 80
the question of good roads goes hand in hand with civi-
lization. It is with pride that I notice the ecclesiastical
authorities are joining hands to help us in this great
movement. After hearing the representative of Arch-
bishop Bruchesi, and Bishop Farthing, I am quite con-
tented with this work which we have tried to do. We are
only commencing, and it is quite encouraging—when weé
have the support of such high authorities we feel we can
work more enthusiastically on the question of good roads:
Allow me to thank you on behalf of the Good Roads As-
sociation, and to give you an enthusiastic welcome to our
city, the representatives of the Provinces of Quebec, of
Ontario and other provinces in the Dominion, and espe-

cially to our friends from across the boundary, who have

done so much to make our visits not only/pleasant, but
interesting at any congress that I have had the good for-
tune to attend in the United States.

Last year, we had the warmest of welcomes in Toronto,
where I had the honour of presiding; I notice that the at-
tendance is larger this year than ever before. I am de
lighted to see my friend, Mr. Michaud, in the chair, a8

he was such a worthy representative of Quebec at ourl

last meeting.

In the name of the Dominion Good Roads Association,
I welcome you all most heartily to-day. We noticed last
year that the work done on our Quebec highways had
been so appreciated that it was decided to hold the next
congress in Montreal; I was present at the last greal
congress held in Worcester, and I heard that the work
done by use in Quebec was spoken of most appreciative:

ly at that convention. We want to thank the Government

of this Province for the splendid work they have accom”
plished. They were surprised in Worcester to hear of our
many and difficult problems; they were astonished to hear
that with a population of two millions only, we had t0
keep up 45,000 miles of roadway. They could not believe
that the Province of Quebec was as large as England and
Germany put together.
our friends, the Americans, how to build roads, but W€
can teach them hof
small problem.

We can learn a good deal from

to finance the work, and that is B9

I shall not say anything more at present, as I have t0

speak again to-morrow.

' The first session was then closed.
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Dinner at the Hotel Place Viger

b 4

~ On the evening of March 6 a banquet was held in the
'Place Viger Hotel under the Chairmanship of Mr. B.
Michaud, the President of the Dominion Good Roads As-
Sociation. The company which was composed principally
of delegates to the Congress, after drinking the toast of
the King, had the pleasure of listening to some enspiring
addresses. ’

THE. SPEECHES

The President: Gentlemen, Montreal is a progressive
town; Montreal takes an intense interest in everything
.that concerns the development of our rsources, and of our
highways. Therefore, if we meet in Montyeal to-day, it
is under the most favorable auspices possible.

We have many business men with us, we can consult ,

them about our different ideas, and we shall derive a lot
of henefit from this-inter-communication. ~We are per-
fectly sure that if the Province of Quebec is t{o play a
8reater part in the history of the Dominion, it will be due
in great measure to the collaboration of the business men
of Montreal, and of the government of Quebec. .It was
quite flattering to hear from several men of this asso-
ciation their cordial and spontaneous tribute to the work
accomplished by the government. I shall only be too
Dleased, on my return to Quebec, to tell our Premier of
your sympathy and encouragement.

Speaking in English, Mr. Michaud said: I have spoken
this afternoon, and I am beginning to be afraid I speak
too often. This is because, unfortunately, or fortunately,
We have to speak both languages, and I am glad to do so.
I just want to repeat what I have said in French, that I
am happy here to-night to meet all the dlstlnguished
members of this Congress who honor us with their pres-
ence, those who come here to help us to carry out the
great problem of road improvement which we have un-
dertaken in the Province of Quebec. I have referred to
the business, men of Montreal, and I have referred tp Mopt-
real as the centre of business, and the financial city
Which does all the business in the Dominion of Canada.

¢ have the co-operation of all the engineers of the coun-
try in the undertaking of the road improvements. We

ave often seen them at our offices in Quebec; we have
had the pleasure of meeting those who want their own
Welfare and the welfare of the Province. It comes to
the same thing. When a man wants to be a good busi-
Dess man for his country he has to be a gooq business
an for himself, so we have nothing to say agamst_those
Who come to our offices and make a little canvassing in
favor of new roads. We hear them with pleasure; we
are exceedingly happy to have had this occasion of telling
ém how we appreciate the work they are doing, to-
Bether with us, for the movement of good roads in the
Tovince of Quebec.

Hon. M. Tessier:—

I shall now call on the Hon. M. Tessier, to say a few
Wwords,
. Hon. M. Tessier: I remember, two years ago, at the
firgt meeting of the Dominion Good Roads Association,
" Mr. McLean said that France was the first among mod-
eI nations to build permanent highways, and he drew
the conclusion that French ought to be the official lan-
8lage for any Good Roads Congress, and so he went on
t0 speak in French; you will allow me to do the same.

th?s your president has already said, the organizers of
s
Buisheq gathering here to-night. We have representa-
€8 from our sister Provinces, from the States, men
di‘stillguisxhed in politics, in the ’professions, in indus-
Y, In commerce, delegates from municipalities of our
brovinces, and from all classes of society.

As T said this afternoon, the problem of good roads is
duite g recent one for us. But, really, the laws relating
tg the highways date from the time of the founding of

© colony, Under the French regime it was very sim-
w> it wag all under the control of one.man, called the
) tand Voyer’ After the conquest, nothing was done

1 1840; with the forming of the parishes, decentraliza-

D set in; in 1870, the municipal code gave over the

Congress may well be proud to see such a distin-

administration of the roads to the different municipali-
ties; since the Confederation, the various governments
in Quebec paid no attention whatever to the improvement
of our highways; everything was left to private initia-
tive or to statute labor.

I need not go into any discussion as to this state of af-
fairs; I need only add, that the government helped the
railroads liberally, but did nothing for the roads. The
communication between the large centres was good, but
the rural districts, with their terrible roads, were almost
cut off from each other. In 1907, it was decided to get
to work and accomplish something to remedy this state of
affairs; a law was passed allowing a certain sum to each
county which would undertake to improve the roads; this
law was again amended from year to year; in 1911, the 50
per cent bill was passed, and that gave to all those who
were willing to improve their roads, 50 per cent of the
cost. In 1912, the present system of loans to municipali-
ties was started. !

That revolutionized the questions in our Province; to
satisfy all demands, we shall have to provide, not five
millions, but twenty millions for this purpose. In 1907,
only 21 municipalities took advantage of the ggvern-
ment’s offer of help, whereas in 1915, over 475 munici-
palities took advantage of the government’s offer of help,
whereas in 1915, over 475 municipalities profited by it.

We have been sharply criticized by the press, but I
like criticism; it has helped, in this case, to stimulate the
policy we have adopted. Since 1912, we have spent on
improved highways, the sum of 13 million dollars, over
3 millions a year.

I know you want to ask me, what we have done with
all this money. Well, we have constructed and improved
over 1,700 miles of macadam and gravel roads. Since
1909 2,000 miles of such roads have been made; I am
sure you will acknowledge that we have not been idle.

The entire province quickly realized the importance of
the question, and the demand is practically unanimous to-
day that this policy be continued. We shall do so, be-
cause-we are convinced that, in pursuing it, we are work-
ing for the best economic interests of this province, and
of the whole country.

I am delighted to see so many delegates here to-night:
I wish especially to welcome the representatives from
over the border, from the most flourishing states of the
Republic to the south of us; they are bringing us the re-
sult of their studies; and of their experience; I trust that
the good relations which exist between us will never be
broken, and that our mutual frontiers will never have to
be guarded by cannons and machine guns.

{ expect the very best results from this Congress; as I
said a little while ago, we have been backward in our ef-
fgrts in this matter, but we are trying to make up for lost
time, and soon the Province of Quebec will compare fa-
vorably with any other portion of the Dominion.

Hon. J. Decarie:—

The Hon. Jeremie Decarie, Provincial Secretary: You
have gathered by your own will in this large metropolis
of Canada to talk of one of the best ways and methods
of improving our welfare. It is communication through
the roads, with the pedestrian, with the cart or with the
new fast moving carriage, but it is communication. 1
understand that the Association has extended its invita-
tion to all the Provinces, and even more, to our good
friends of the United States. We have had to practice
on their roads. I only hope that they will come into this
country and come to us and explain the ways and means,
the methods they have used to make their most beauti-
ful roads, that we enjoy, when we go into their own terri-
tory, in absolute freedom. If we could only retaliate not
in freedom, because we are just as free and generous as
they are, and we are trying to give them the material
way of coming to us. /Probably most of you heard what
I said this afternoon, when speaking at the more than
memorable, the historic, assembly, in Sohmer Park, about
the regrets of the Prime Minister. When we talk of pro-
gress, when we talk of political economy, when we talk of
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advancing the welfare of all classes, we think of the Pre-
mier, who appreciates the destiny of this province, and
who is hailed by our friends as the greatest Premier the
Province has ever had. Education, agriculture—he is
master of them all. Let us talk roads. I have explained
to you why the Provincial Treasurer is not here. His Par-
liamentary duties are occupying him more intensely than
mine are, and that is why I want you to believe that if
they are not here they are sorry not to be. I do not want
to speak at any length, you have more interesting speak-
ers to hear. But let us be sincere, let us be honest, each,
all and everyone of us. When we are building roads we
are building up the country, every one, whatever part we
are from. I would like to see on the Orders of the day, that
there should be a paper read on honesty in public con-
tracts. We need workers, every public administration
needs workers.  We need experts, but pray that those
whom we are asking to do the work are honest, that the
conscience of the contractor shall be equal to the task he
has got to do for the public. Make it for roads, make it
for public buildings, and more especially make it for the
national security. Why should T live behind a gun which
has not been made honestly? Why should I throw a shell
which has been laden ‘with sand and salt? We are all in-
terested in our country, our patriotism, our security, our
territory knows no boundary, why should I, with my good
money, lie behind the treachery of a dishonest contrac-
tor. In roads we haye something in common, something
that we each will have to travel on; let us be honest, let
us be fair, to the country that awards us the contract, and
with your minds and brains and your experience give us
the best that is in you, and Mr. Michaud, the president of
this Congress; Mr. Tessier, the Minister of Roads; Mr.
Dandurand, one of the pioneers, all of us, will give the
best that lies in us to promote the welfare between breth-
ren in mankind.

Alderman Leslie Boyd, Montreal:—

Alderman Leslie Boyd, on being called on to speak, said:
This is a surprise to me. I did not come here to repre-
sent the Mayor of Montreal, but to get some information,
on my own behalf, in reference to good roads. Now I am

glad to have the opportunity and privilege of represent- .

ing the metropolis of the Dominion of Canada as such an
~ important congress. I had the privilege of attending your

first Congress in the Arena, and I can say that after that
important Congress the results have been most fruitful.
We have seen a tremendous improvement for.the good as
far as the roads are concerned, in the Province of Que-
bec, and I was pleased at that time to see the Premier,
Sir Lomer Gouin, present, also our good friends the Minis-
ter of Roads, and some of the other ministers. It showed
the interest that the Government of the Province was
taking in the question of good roads. We have listened
with interest to the very eloquent address of our good
friend the Provincial Secretary, and I think we all agree
with him in his remarks, when he says that the Govern-
ment is doing all it possibly can to make the Province of
Quebec the premier province of the Dominion so far as
good roads are concerned. But, as the Minister has said,
we can go farther than that. The Government does its
part in lending the money, but that is only the commence-
‘ment of the work, and it is up to the Government to ap-
point ingpectors to see that that money is well spent, and
that the public get the roads they are paying for. We all
know what communication means as regards progress be-
tween communities, and it has been marvellous the re-
sults that have been obtained since these good roads have
been made in the ‘greater part of the Province of Quebec.
The city of Montreal is the largest city in the Dominion
of Canada, but, as the representative of that city, I wish
to state that Montreal, if it wishes to progress, must have
the lines of communication improved to such an extent
that the people of the other provinces, and of this prov-
ince, will have proper facilities to come into the city of
Montreal. Those of us in the city who have the privilege
of enjoying automobiles, when we start out to take our
trips for pleasure, where do we go? We make across the
river, through the southern portion of the Province to
Plattsburg, and down through the Adirondacks. Now I
think the time has come when the Province of Quebec
should be opened up and its beauty-spots should be acces-
gible by not only the people of the province, but by those
tourists and good friends to the south of us. I ven-
tured at the last Congress in Montreal, to mention to the
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Ministers who were present that when they had finished
p_roviding the people of the province with proper facili-
ties, as far as good roads were concerned in the way of
;nter-communication from one town and village to an-
o.ther, that I felt it was their duty to open up the Lauren-
Flan Mountains, not only to our own people of the Prov-
ince of Quebec, but to our good friends to the south of us.
You all know the mountains, the valleys, and lakes in the
Laurentians, and I am satisfied that if they can build the
roads they have built through the Adirondacks, we can
build the same kind of roads through our own Laurentians,
and open them up to the tourists, and to those people who
care to enjoy the beauties of our scenery. I want to say
that the city of Montreal is delighted that this important
congress should have selected this place to hold its third
annual congress, and I want to add a word about our good
roads in the city of Montreal, because I think I can say now
that Montreal is fast becoming a city which can claim to
having good roads. Our estimable engineer, Mr. Paul
Mercier, whom the city has only had the privilege of hav-
ing as its chief engineer for the past two years, is indeed
an, engineer who has the interests of the city at heart,
and he is using his best efforts and great ability in seeing
that when the roads are laid. We are getting good
roads, and that the contractors are not making a bad job
of it. Good roads are an essential to any community,
for good roads mean intercourse and increased trade be-
tween one city and another. It enables the peoples of one
town to meet and know the people of another town, and,
in that way, I think the advantages to the whole com-
munity are enormous. I am glad to see that the good
roads policy of the Province of Quebec has opened up to
the people of that province great advantages, and I only
hope that you will continue that good work, and not
only will ‘you increase you roads where they are most ne-
cessary, but that you will go to the length of opening up
roads through our beautiful country districts. We enjoyed
and appreciated the remarks of the Hon. Mr. Decarie, and
I am sure you all endorsed what he said, that we must
get our money’s worth when roads are built. Good roads
are no use to the community if at the end of one year
they have got to be replaced, because that means a high-
er expense to those people who have got to pay for it. I
believe that the Government feels its duty is to appoint
such inspectors to see that the roads are properly made,
that the surfaces are put down properly, and will not be
washed away in the course of one season. I may say
also that the city of Montreal appreciates what the Auto-
mobile Club of Canada particularly has done for this good
roads cause. I believe by the coming of the automobile
came the good roads. Those of us who have had the oppor*
tunity of visiting La Belle France know what good roads
mean, and I am sure that those gentlemen who are in-
strumental in building these good roads to-day have had
an opportunity of using those roads, not only in England
and France, but in the United States. I think, if we fol-
low the example of those great countries, that the Prov-
ince of Quebec will rapidly take its place as the premier
province of the Dominion. On behalf of the city I wish
you heartily welcome; I hope your congress will be success-
ful, and that, before parting, your ideas will have been ex-
changed, and that all the delegates here will feel
they have attended this congress to their mutual a lyant-
age, and ‘they will only take away with them thed}nost
pleasant recollections of the city of Montreal.

S. L. Squire, Ontario Good Roads Association:—

S. L. Squire: President Ontario Good Roads Associa-
tion: I wish to express my appreciation of the opportun-

ity that you have given me, to add my testimony to the

democracy of the subject that we are considering. I fancy

that there is no question which comes so close to all of

us and brings us'to such a common plane, as does the -
question of roads. We ‘have to-night with us the Gov-
ernment of Quebec represented by a number of its min-
We have on the other hand, those who are inter-
ested in the construction of those roads from an engin-
eering standpoint, and there are some of us, perhaps in
the minority, who enjoy the roads: simply for the uses
that we may make of them. This, however, shows us

once the breadth of the subject, and no wonder that we
often hear the remark that the subject of good roads 18
an intricate question and has a great many angles. 1. :
believe that, if there is any real good reason why good Al

/ roads present so many difficult subjects or angles, it ‘9';_.“,

because when the Creator made man he made everxofl°".‘

v
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Of us a builder of roads. The sense of this suggestion
Will only be thought out when you consider that whether
- You may come from rural districts, where pathways have
been in vogue or in the city, you will find that those who
are working under the pathmaster know more about !:he
Toad than the man himself, and those who are not working

- at all are able to criticise. And if the Government of
Quebec is not vastly different from the governments of
other provinces, there are many people who have not
Made a study of the question, who are ready to give splen-
did advice on this matter. I would not do my duty to On-
tario if T did not extend to the Province of Quebec our
Congratulations on the splendid advance you have made
; - in thig great national question. I believe that the most
s il brosperous product of every country is its men, and I be-
lieve that, if Quebec has shown an advanc’ement_m' this
Darticular feature more than the other provinces, it is be-
Cause of the splendid calibre of men that you h:ewe had
associated with this work. We in Ontario consider the
Questions perhaps in as large a measure as you, and yet
We have not as yet been able to interest those men of
large calibre to the same degree that you h'ave in the Pro-
Vince of Quebec. For that reason I _beheve that we
Should take off our hats to you, and give you the credit
Which is you due for the premier place that you have tak-
In thig great question. It may be, however, that there is
another reason why you are leading us. Geographically
he province of Quebec is, undoubtedly, the front door of

€ Dominion of Canada, and I am not sure but what it is

& matter of practice that we take a good deal more care
With our front doors than we do with our back yards. But,
if the Province of Quebec is the front door of the Dorflin-
lon, we want to remind them that there is a garden just
behing the front door, and fields behind the garden, and
T we agree roads and paths are necessary in the front,
they are equally necessary in the garden and the" lfack
Yard, which are behind the front door of the DOI!.IIDIOD-
- And so, while we meet with you tomnight, it is with the
Ope that this Congress may be to all of us, an incentive
0 do better in our various professions, that we may weld
this grand Dominion into one continuous system of roads,
feaching from one end of the country to the other. I
thank you for giving me this opportunity to speak fox; the

Tovince of Ontario.

Mr, Levesque:—

Mr. Levesque, M.P., for Laval: I feel quite flattered. at

€ing called upon to propose the toast of the Press, be-

Cause, if this'policy of improved highways has made any

- Beadway at all, it is owing to the strenuous efforts o four

80vernment, but still more so, to‘the energetic and gen-
frous collahoration of the Press.

It has been said to-day, that good schools and good roads

80 hand in hand; I endorse this statement with all my

heart, ang 1 want to call your attention to the fact, that it

‘tha S0n of one of our humblest farmers could become one

o the most gistinguished men in our province, then we

- “8NNOt help hut build the best sort of roads to our
Schoolg, i¢ they lead in the end to Spencer Wood.

* 2m pleased to see Mr. Adams here as representative
;‘ € Federal Government; at the last convention in
Oronto, he stated that the Province of Quebec was the
Only one with a definite road policy. I heard the same
'8 said in Worcester.

'th?u ! all this is not enough; we must go on, and to do
.~ We need the help of the Press. When I say that, I
A °an the Press of both languages, all over the Domin-
i ‘han; t"“t especially of this city, for the Montreal Press
: %vngays most generously seconded the efforts of the
ment to carry out their mission.

'1‘083&9, with this homage I am paying to the Press

)M",ﬂ‘aralw, I should like to mention the name of one man,
¢ early death was such a loss to us all, and whose
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whole -life was consecrated to the welfare of his coun-
try. He often said, in speaking of the Goods Roads
Movement, “You can count on the patriotism and the
co-operation of my paper,” meaning La Presse; of course -
you have realized I am speaking of Mr. Berthiaume.

Every one will admit that the Hon. Berthiaume gave
a tremendous impetus to the movement, when he prom-
ised the staunch help of his paper; it ensured the edu-
cation of the masses on this matter. That is why I wish
to render this tribute to his memory; he helped me more
than any one else in the work of my own county, and I
know of no more devoted patriot and citizen than he was.

I see in one paper to-day a reproach which was levied
at the Senate at the time of our last convention. The
Canadian Senate is accused of having refused to sanction
a Dbill of the Fedéral Government which was intended to
help the different provinces in the construction and the
maintenance of our national highways. When this re-
proach was made in Toronto, I answered that the Cana-
dian Senate had never refused to sanction any measure
of the Government as far as helping the Provinces was
concerned. The only thing the Senate insisted upon was,
that the Good Roads policy should be a national one, and
not a red or blue one. The Senate wished the money
distributed at a pro rata of the population of -each
province, and not according to the fancy or inclination of
any single individual. ‘The bill was to allow 30 millions
to be paid out for this work all over the country; it was
not fair that that should have been left to one man’s
discernment. Last spring, I said in Toronto, “We know
that the population of Ontario is larger than that of Que-
bec, therefore you will get a larger part of this grant;
Wwe have no objection to that, because you have a right
to it; we are also sure that we are going to get what is
coming to us.”

And when I said that ,all the delegates declared: “That’s
all right. That is what we all want. We don’t want this
road policy to be a petty one, we want it to be a national
one.” For this reason, the Press is now asking the Gov-
ernment to divide this grant according to the pro rata of
the population. That is all we ask, and I think we shall
get it, and the result will be most beneficial for the in-
terests of the whole country. ‘

There is another thing I want to mention. As repre-
sentative of a rural county, I want to pay my tribute to
our farmers, who have not been afraid to impose a heavy
tax upon themselves in order to improve their roadways;
and I want to add another thing; may I ask the owners
of automobiles, who run round through our country dis-
tricts, to have a little more regard for the people who
live in the country. As I came from the country, I can
tell you exactly what they are thinking and saying there.
These good farmers are saying to themselves: after all,
We made a mistake in spending so much of our money on
these roads, we thought it was for our benefit alone; in-
stead it was for these motorists, and for their amuse-
ment; our wives and children are no longer able to go
out for fear of being run over. I have seen some dis-
graceful scenes myself, motorists abusing country peo-
Ple because they did not get out of the way quick enough;
after all, it was those people who had paid for their con-
struction.

I am making this appeal to the Automobile Club, to ask
them to see that this state of affairs is put a stop to; the
Press can also help us in this matter; I am very much
concerned in this matter, because if things go on as they
have done lately, our farmers will start up the old mud-
holes and ruts again, in order to get rid of the motorist.
There is a little education to be done here as well.,

Perhaps I have said enough about the valuable services
the Press has rendered; especially in its efforts to ad-
vertise as widely as possible this Congress, which we
Owe to the untiring energy of my friend, Mr. Dandurand.
But I must mention one more hame; we mnever call him
“Mr.”—it is always George McNamee, who has done S0
much for this cause. He works always very quietly in
his office, but we know that his sole ambition for the last
few years has been to secure good roads for this Province
of ours. We owe him a tremendous debt of gratitude, and
Wwe are going to ask the Press to give him first credit
for this Good Roads Association.

Gentlemen, I now ask you to drink the health of the
Press, and of all our newspaper men, to whom we owe so
much. . : .
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H. M. Boland:—
~ H. M. Boland, City Editor, Montreal Daily Star: Had I

known I was going to be called on I might have looked

up some statistics, and been able to prove it was far
better to spend money on good roads than railways. Mr.
Tessier made reference to what good roads could do to
foster the friendly spirit between Canada and the nation

to the south of us across the border. Why go as far as
that, across the border. I know a good roads congress
is not supposed to be local, but why not foster a little
friendly spirit between Quebec and Ontario for example.
Who can tell what might not be the good results if some
person would only build a bridge across Ile Perrot? At
the present time there is quite a discussion going on be-
tween the two provinces, and the only way to get from
one to the other is take a train or swim. If you want to
go by automobile, and looking around at this prosperous
gathering every person owns one, the only way is to go
through Rouse’s Point, or swing round by Ogdensburg,
or, if you want to risk your life, take the two ferries across
Ile Perrot and get into Ontario. That is just -one little
suggestion coming from the Press. Our good friend, Mr.
Levesque, I can assure you, has, in the county of Laval
and Isle Jesus, better roads than I have travelled on in any
other part of Quebec, or Ontario, or elsewhere, but how
are you going to get to them. Aeroplanes are not the com-
mon property of every person to-day. We have our Mr.
Mercier here, and if he can fix up St. Denis street or La-
jeunnesse Avenue, he would earn the gratitude of thous-
ands. Why not build a new way out, and call it Levesque
Avenue? Mr. Levesque has been good enough to thank
the Press for what they have done to boost good rpads.
Why should not they? Good roads mean prosperity to
everybody, prosperity to everybody means prosperity to
the newspaper—there is the answer, there is nothing else
to it. Mr. Levesque also has been kind enough to refer
to our good friend, and my good friend, Mr. McNamee. I
can assure you that while the Press may be given a little
bit of credit for the enthusiasm, and the crowds that this
Good Roads Congress has brought here, I think Mr. Mc-
Namee is the man who deserves most of the credit, if not
all of it, and if there is any gentleman here who knows
any County Council or City Council that is wavering on
whether to spend five thousand or ten thousand dollars
on a good road, he might send a little note to Mr. Mec-
Namee, and he will come up, and I guarantee he will win
them over, because, when a gentleman can come into a
newspaper office, and get the amount of stuff past the
city editor that Mr. McNamee can do, I will leave it to
your imagination to figure out what he could do else-
where. Whatever little efforts the Press has done to boost
good roads has been done most willingly, and the only
regret I have is that we were not able to do more.

Thomas Adams, Commision of Conservation:—

Mr. Thomas Adams, Town Planning Adviser, Conserva-
tion Commission: I might say that, if I were not an old
countryman, I should be ashamed not to speak so as to get
in close touch with the French people as well as those who
speak English. You have a very rapidly growing popula-
tion in the Province of Quebec, ,and the future of the Do-
minion rests very largely on the health of that population,
and the question of good roads is very much bound up with
the question of the prosperity of the people. I notice that
this is a Dominion Good Roads Congress, and I should
like to say, although I don’t wish to be misunderstood—it
is a great pleasure to be here—that to some extent as a
Dominion representative, I feel gsomewhat out of it. I
feel T am here rather on sufferance, because Dominion of-
ficials and Dominion organizations do not seem to be in
it. I do not think any Federal department which is con-
cerned, should be left out of this question of good roads.
They should be encouraged and stimulated to take an inter-
est in it. It ig not a question of whether the Federal Gov-
ernment will vote money towards good roads. I suppose
they might, as this is a question above politics, and the
time will come when we will have spent enough on rail-
ways, if it has not already come, and when we must *de-
vote a good deal more attention to building roads that will
connect our farmers with the markets, and increase the
population of our rural districts as well as the prosperity
of our cities. This is a national question, as it is a provincial

question, as it is a city question, a question for the farm-
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er, and the rural municipality. The- Commission of Con-
servation are -interested in this question of good roads,
and we are anxious to join with you in considering that
question. What are the problems that interest us most?
There are the problems of getting at the comparisons of
standards or road construction. We want to get compari-
sons between the different methods of constructing roads;
to consider the different width of roads, and the planning of
roads. There are three kinds of road enthusiasts—there is,
the man who is fond of a wide road, the man who accepts
any kind of road so long as he keeps the taxes down—he
is for the narrow way that-leads to votes—and the third
the man who wants roads on a proper plan, a sensible

plan, with proper consideration to the purposes to which

they are to be put. The latter consider the economic
question and the efficiency of the industries to be served by
thgge roads. I compliment the Province of Quebec on the
spirit of enterprise it has shown on this good roads ques-
tion. But I venture to say even here you are spending 2
considerable amount of that money without having proper-
ly considered schemeg for the planning of those roads.
We are spending money in Canada according to no settled
prmclples, in the same way as if we were spending money:
in extending our factories without paying some regard to
its connection with future extension. We are somewhat
paphazard in our methods of development, and in consider-
ing which are the main roads, which are the secondary
roads, and which are the lesser roads. 1 venture to say
that among the most important things that will have to '
be conmdgred in the near future, in connection with the
conservation of our resources, is how we can make the
largest gmouut of superficial area of road serve the larg-
gst agricultural territory. In Ontario and ‘other prov-
inces we hav_e as much roads shown on a thirty-six square
mile townshlg as might serve five or six times the area.
We go on laying out a large amount of roads without con-
s1de1:1ng the cost to the community. The farmer cannot
poss'lbly bear the cost of making proper roads over that
territory. = We should consider more carefully the
amount of road we can profitably make of a suitable
character to bear our traffic. And when you come t0
consider that you have to have good main arteries
even though you have to put up with poor secondary
roads, there is a very important question to be settled
in connection with good roads in connection with the
matter of planning. The chief difficulty is not in the re-
mote 'countr)j districts, but at that point of contact be-
tween the city and the rural municipality, and betweel
tpe tgwns and the rural municipalities where the conges"
tion is the greatest, that the question of: good roads
the most serious, because there is dual control, becausé
there _1s the overlapping of interests, and because there 18
the difficulty of determining the apportionment of cost

and responsibility in keeping up these main arteries lead-

ir}g out of great cities. Montreal has responsibilities out-
side of Montreal in regard to keeping up main arteries
just as other towns have, and the question of the cost ap
porti‘onment is a serious matter for the farmer. He has t0
c.ox_as1der how proper planning of these man arteries out of
cities and towns can be carried out, in such a way tha
he can afford to pay for them, and yet get the benefit of
good roads. The farmer is not so conservative as someé

* people make out, but he does recognize he has but a Hm

ited use of the road compared with industries having a large
v_olurr}e of traffic. The question of main roads radiating fro®
big gxties and towns is largely a question for the whol®
province, and .the matter can only be settled by planning:
I think that is a duestion that deserves to come moO
and more to the front. We in this country have to suffél
from bad roads because we are a new country. But Cand’
dian roads, considering the age of Canada as a commel
cial country, are comparatively as good as they are

the States. They are a little further in advance ther®
because they have been a little longer at it, just as they
are stlll'fu.rther in advance in England, because they hav®
been bu}ldmg roads and road making for so many years:
I sometimes feel that those who are interested in gaod
roads look_on town planning as a sort of fad, a gort of joke
and sometimes they forget that the most practica.l‘people i
in the world have been town planners. Town planning i
Paris and Washington were planned by men interested n
great roads. In Scotland they are practical enough
plan their cities, and they do plan them, as they did Edin
burgh and it one of the most beautiful cities in the WOr]d’
We could make Montreal the real metroppolis of Canat " -
if we could set to'and plan it with some regard to the fu-
tur,e and to the great site on which it stands, but we allo®
it to grow “anyhow,” with the result that the sub-divisio?
artist is allowed a free hand to plan the city as he likes:
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President Michaud:—

The President: I would like to point out that Mr. Adams’
Temark as regards the lack of system in road building and
road selection according to their importance is not pre-
I have explained, in Toronto last
Year, that first we had to get out of the slough, we had no
roads at all in the province of Quebec. Now Mr. Adams
has given to this Dominion the benefit of science in town
blanning and road making. When you have to answer the
first necessity of life, often you have to overlook science.

In fact, when a child comes on earth, very often, in a

New country, science has very little to do with it. It is
the case to some extent with this country, which is a
Very young country. Road-making was an entirely new
thing in the Province of Quebec, and I may say that al-
though the classification of the roads has not been made

‘according to a scientific system, there has been some clas-

sification. As I pointed out we had to face necessities, the
immediate needs, and we had no time to go into the scien-
tific side of the matter, and calculate the importance of
Toads according to traffic, population, and so forth. First
We had to give roads to those who wanted to make them,
and so we did. Nevertheless we did obey a certain sys-
tem in our policy of road building. We have provided
trunk roads between cities. This is the classification:
irst, roads for big traffic between cities, and, seconA,
Secondary roads in the municipalities. And through that
System, which I confess is not purely scientific, but Whi.ch
I8 worth something, we have been able to comply with
the first requirements of this province—to provide roads
for the automobile people who have a very great influence
On the development of roads and of industry, and at the
Same time to provide roads for all parts of remote vil-
Iﬁges, and townships, and parishes of the province, which
Were asking for roads to get to the station, to carry th.e
broduce of the farm, and for their local needs. This is
Merely explanatory—you hear a speaker and you always
think he ig speaking of you. I don’t want to think such
Was the intention of Mr. Adams, because I know he is a
Bood friend to our road policy, and has approved it, but
thought it was necessary, on account of the very repre-
Sentative attendance we have here of business men and
hewspaper men, that I should give some explanation.
r. Adams: Having given voice to the expression which
has 1ed to the misunderstanding I must explain myself. I
ad in mind, and I intended to emphasize, the difference
between the province and the city. It is true the prov-
Nce, ag a province, has a plan, and I should have said
50, but what 1 was alluding to was the congested area of
Cities in the province. If the province has a plan how
ery much more necessary is it that the ci\ties should
ave a plan in the congested areas.

»

Mr. Levesque:—

Mr. Levesque: Gentlemen, Before we leave this even-
108, 1 wish to drink to the health of out President, Mr.
Sichaud. A1l those who have had the privilege of meet-
Ing Mr, Michaud, will concur with me in saying that few
Public men have done their duty as conscientiously as
1 . Michaud. After the splendid send-off they gave him
St year in Toronto, where he was unanimously chosen
h Association, it is only right that we
SBould drink his health here to-night.

t' After the President’s health was drunk a short enter-
dilment wags given, /

i The singing of the National Anthem brought the even-
BE t0 a close,
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PROVINCIAL LEGISLATURE AND THE MAIN-
TENANCE OF ROADS.

SECON SESSION, MARCH T7th.

The President, Mr. Michaud, announces the forming of
certain committees.

The President: So as to enable everybody to profit by
the work of this Congress, we have arranged to have al-
ternately French and English papers. Mr. Levesque will
give us a lecture on “Legislation in Quebec and Road-
Making.”

Mr. Levesque: I feel I must crave your indulgence in
presenting this subject before you, because it is a very
dry one. I am going to treat of legislature with regard
to road-making. I think this paper of mine containg prac-
tically all the legislative measures of this Province on that
subject.

J. W. LEVESQUE, M.L.A.

The improvement in our roads in the last lew years has
been wonderful. People have begun to understand the
great importance of the subject; hundreds of municipali-
ties have adopted mew methods in order to develop and
maintain their roads. Many highways have been con-
structed, many others are in course of construction, old
prejudices are disappearing, and we are marching brave-
ly along the great highway of progress. What is the cause
of this change? ‘What influences have been brought to
bear upon it, to bring about such a remarkable turn-
about? I think it is mainly the assistance we have re-
ceived from the Provincial Government—without . the
help and encouragement of the present administration, we
should still he where we were 15 years ago.

If we look back upon the history of road-making in our
country, and particularly in this Province, we notice a
striking contrast between the past and the present. Civ-
ilization began here three hundred years ago ,and yet what
has been done in the way of building roads, has been done
in the last few years. The first laws with regard to the
Subject take us back to the first days of the Colony. Dur-
ing the French rule, the roads were under the control of
a State officer, the Grand Voyer. His duties consisted in
seeing to the construction and repairs of roads and
bridges, the cost of their maintenance being paid by the
tax-payers, on whom he had the right to levy. After the
conquest, in 1796, a law was passed entitled: Law rela-
tive to the construction, maintenance and improvement
of the roads and bridges of the Province. This law or-
dained that all the King’s roads and bridges, open to the
public, should be built and kept up under the supervision
of the Grand Voyer, or his assistant, in each district of
the Province. It was a system of absolute centraliza-

;ison. It was only slightly modified later and lasted till
41,

In that year, the decentralization of the road laws be-
gan, with the creation of municipal councils. This law of
1841, and a few other modifications subsequently added to
the municipal code, in 1845, 1847, 1855, and 1860, form
the basis of our system o-day. From this time on, we
notice that the building an maintenance of the roads be-
longs entirely to the municipality. The government does
not grant any concessions except for new roads to be
built in districts that were being colonized.

A few miles of macadam roads were laid out by some
independent companies near the larger towns; with this
exception, nothing has been done to improve our roads in
any way until the last few years. The first step towards the
establishment of ‘a definite system of road-making, was
the construction of iron bridges at the expense of the
government. In 1911 and 1912, two different measures
were passed which placed Quebec definitely in line with
other countries, which have adopted  modern methods in
road building. Co-operation was the key-note of these two
measures.

Before these laws were passed, a great many tentative
efforts were made to put the question of the improvement
of our highways on a right basis. In the last twenty years,
the cost of the improvement of the roads has risen from
$75.00 to $4,069,307.68. The first figures represent the
Provincial concession voted for the improvement of ru-
ral roads in 1895; the second figures are the sum total of
the cost of all road building and maintenance executed
by the Government in 1914, . You can see by those figures
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the progress we have made. The following table gives
you the list of credits voted at each session of the Legis-
lature, for the last 20 years.

ERBARDG A - S R e $ 75.00
(il e T TG e R L 30.20
RO OT I s R S LRI S S S 5,953.34
BSO8R SR e S 7,795.56
RRIRBOOIC il L S G RS 10,203.29
ESUO0900 oo us v s Sl e L i 14,510.00
HODOOL € 0700 G e b s s Bl st 13,000.00
T R R L R R S 6,000.00
3431 NS S G T B R B P 17,672.79
SIDSIE - o o N SN 11,000.00
A1 BT G AR R I e 18,250.58
s AL s BRI RS A S i IR 9,661.88
EQUBON. & vie Sal i el b S ey 15,404.56
3Rl SR A R e A S R A 20,117.85
BOUB09- e b et s vl s 08 60,146.92
100301 § ) BRI U L S R T 60,000.00
4 £ 110 s ORI RRI RME RR- e e b o 95,000.00
1505 M DR A R A RS A 494,277.66
2o e S S S e s M W M R RS 1,069,810.35
¢ 3 oy ¥ e R e O R A S S 4,069,308.68

In these columns, you have the history of the G.overn-
ment’s efforts for the improvement of the roads in the
Province. In 1897, for instance, $5,953.34 went towards
the purchase of road machines; the expenditure was not
great, but we don’t see that any improvement resulted
from their use.

Later on, in 1908, a new bill was passed, authorizing
the Department of Agriculture to make three grants:
$125, $100 and $65, respectively, to the three first muni-
cipalities of a county buying a road machine, and further
a special grant of $1,200.00 to any county buying a stone
crusher. This effort of the Government was not all ap-
preciated; some municipal councils gaid they would never
use those road machines, and the stone crushers were
laid on one side.

It was merely a question now of educating the people.
The Government did their best to persuade the municipal
councils to take over the maintenance of the roads. In
1907, a law was passed to make a grant of $800 to all mu-
nicipalities adopting this system. This measure had
some success, and ‘that was the beginning of the present
good roads policy. It was amended several times, giving
the municipalities further inducements to improve their
roads, but very little was done practically, as our rural
population is not very fond of innovations.

Something more attractive was 'wanted; in 1911, the
50 per cent bill was passed. According to this law, the
Minister of Highways can make three separate grants Lo
the rural municipalities, for the up-keep, macadamizing
and gravelling of their roads. The following are the prin-
cipal features of this measure:

Maintenance: Any rural municipality can secure an an-
nual grant of $400.00 for the maintenance of all their
roads. l

Any rural municipality can gecure an annual grant of
$200.00 towards the maintenante of their roads.

The first two municipalities in a county whieh under-
take to look after all their roads, shall be entitled to a
grant equal to three-fourths of their expenditure, and
this during 2 years. .

Any village municipality can obtain an annual grant
equal to 40 per cent of its expenses, so long as it does
not exceed $200; and this so long as they take over the
maintenance of all their roads; if they only undertake
the care of the main road, the grant shall be the same,
provided it does not exceed $100.

No village shall be entitled to this grant, if the roads
mentioned are not in good repair.

About 400 municipalities agreed to this arrangement; in
that way, it did away with the repair of “parts” or roads,
and it placed them under a central control, emanating
from the municipal council. i

Macadam: Any rural municipality can secure an an-
nual grant of $1,000.00, equal to 50 per cent of the expen-
diture of a macadam road; if the road is only gravelled,
the grant shall consist of $500.00; if the two are done,
the total shall not exceed $1,000.00.

Any municipality building a macadam road right
through its territory, c¢an secure an extra grant, besides

the above,
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Any rural municipality, not wishing to build a macadam
er gravel road at its own expense, can pass a bye-law di-
recting that this work shall be undertaken, at the expense
of certain tax-payers, provided the latter ask for it by
petition signed by a majority of them; said macadam
road shall be the principal street in the village.

AIl such grants for macadam or gravel roads, shall be
over and above the grants made for maintenance.

Those were the advantages presented by the law of
1911; it is known as the 50 per cent Act, as the Govern-
ment pays half; and the municipality the other half.

It produced very good results; a large number of mu-
nicipalities took advantage of it. The municipality has
to meet its own expenditure by the levying of special di-
rect taxes. Many rural districts, however, do not wish
to go to the expense of very costly works.

If the Government had simply stuck to this 1911 Act,
the gravel and macadam roads would probably have been
built in the course of time, but it was very slow. The
Government, realizing how urgent the question was, drew
up a new plan which was submitted to the Legislature in
1912, and passed at once. This is the Good Roads Act,
so-called of “loans,” whereby the Government undertakes
to find the money for all expenditure made by the muni-
cipalities for improved roads; in other words, the Gov-
ernment lends the money. The municipalities pay 2 per
cent interest on the loan, for 41 years, and the Govern-
ment looks after the sinking fund.

As a result of this Act, the Government has already
borrowed $15,000,000 for this purpose, and more than 300
municipalities have taken advantage of this measure to
build either gravel or macadam roads. The whole Pro-
vince welcomed this measure as most satisfactory. In
order to popularize it and educate the people, the Gov-

‘ernment sent out lecturers in all counties and parishes/

of the Province. The farmers soon grasped the impoprtanec
of the thing, and very soon the Government was besieged
with requests for a loan.

Once the movement was started, a regular staff of’en-
gineers had to be found, road machines had to be bought,
and competent workmen found. A new department was
formed, to distribute and look after the different sum$ -
paid out to the rural municipalities. It was hard work,
but it was done. The men in charge were competent and
most conscientious; the organizing of the department was
slow but sure; our road laws and regulations were studied
and explained to the town councils; by degrees, the new
mechanism was working wonderfully. The President of
this Congress knows something about it. He was the
right hand of the Hon. Mr. Caron, then Minister of Agricul-
ture and Highways, whose untiring energy has contribut-
ed so much to the success of the Good Roads policy in
the Province of Quebec. Together with the Hon. J. A.
Tessier, the present Minister of Highways, Mr. Michaud
continued to work very hard to further this policy. 1 am
gure you all recognize the splendid work he has done in
this respect.

I must now try and give you some account of further
work done by the Government, as regards the construc-
tion of main roads, and the abolishing of tolls.

By Art.- 9 of the Good Roads measure of 1912, the GoV-
ernment was empowered to construct provincial highway$: @
to serve as inter-communication between the great cen-
tres of the Province, and this over and above the credits
voted for the improvement of roads. The total cost of
this construction is paid by the Government, either bY
giving the work out to contractors, or doing the job
themselves. By this law, the Government has the right
to levy a contribution of not over $1,000 per mile for
macadam roads; and $30 per mile for gravel roads. The
average cost per mileage of macadam and gravel for
these provincial highways cannot be compared to the
cost of the work if it were carried out hy the municl
pality. These main arteries of communication are most
important, and the Government has to see that the work
is done as permanently as possible, avoiding steep banks
and slopes and dangerous curves.

The expenditure, of course, is very high on account of
indemnities, purchase of, land, constructing bridges, grad:
ing, altering telephone and telegraph poles, and other
special works in connection with the location. /

On the provincial highroads the width of the macadam
is, as a rule, sixteen feet; with four feet of embankment$
on each side it makes a total width of 24 feet for the road:
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Up to the present moment, the Government of the Pro-
Vince of Quebec has built as a provincial highway, _the
King Edward Highway from Montreal to Rouse’s Point,
37, miles, which is intended to link the metropolis of Can.
ada with the State of New York. Unfortunately, the
Federal Government were going to build a jett_y of about
8,000 feet along the bank of the St. Lawrence, in the par-
Ish of Laprairie, and that work has not yet been done. A
temDorary road made of planks is all there is on the spot
at present, We should have had a jetty long ago.

Besides the King Edward Highway, another one has
been undertaken by the Government, the Sherbrooke-Derby
Line, 32 miles long, to connect Sherbrooke with Vermont.
This new country highway was finished last summer, and
it is one of the finest in the Province.

The main road, Montreal to Quebec, was begun il} 1?13,
and is nearly completed. It will unite the two: grmcxpal
Centres of the Province, and will be one of the finest on

€ American continent. The road from Levis to Jack-
Son, 93 miles, is three-fourths done; it opens up commu-
Dication right through an agricultural country and con-
hects Quebec with Maine. :

Several other routes have been projected: Montr.eal to
Hull; Three Rivers to Grand ’'Mere; Levis to Nicolet;
Nicolet to Rimouski, and many others. In about 15 years,
Quebec will have a large number of main highw:ays', }nter-

_laced by all the local roads built by the municipalities.

I need hardly say that the Government is doing its best
to get ria of the tolls, both on roads and bridges. Those
On Viau and Lachapelle bridges, as well as at Three Riv-
s, and in the eastern counties, have been abolished. Last
Week, a bill was introduced to take over all the toll gates
Ol the roads north of Quebec. This is no easy or 'inex-
Pensive tagk; we have to remember that in 1910 there
Were not less than 20 toll gate companies doing business
10 the province, and controlling 236 miles of roads.

These toll-gates have been a great advantage to the
People of the Province; they gave us fairly good roads at
& time when it-was impossible to get them in any other way;

€Y certainly helped in the development of the country;

€y are quite out of date to-day; the increase in popu-
ation, the expansion of industry and commerce and the
&reat distances between the various centres of trade all
‘qw‘?ltlllland that these old-fashioned obstacles be done away
ith.

I should like to give you some idea of the mileage of

Sonstruction done during the administration of Sir Lomer

Olin. There are at the present time no less than 15,000

Miles of improved roadway which are kept in repair by

the Roadg Department; since 1908, about 416 miles of

. 8ravel roads have been laid; 910 miles of macadam roads;

9,665 Wooden bridges have been replaced by solid concrete

Ab” 865§ several provincial highways have been construct-

» Mmore than 300 municipalities have asked for grants

Under the Good Roads Act; more than 1,000 lectures have

, ieen given in various parts, illustrating the advantages of

Wproyeq roadways; 143 complete plants have been bought

€ municipalities engaged in building their own roads,

7 € Government owning 58 similar plants; from the 1st of

- Wy, 1914, to the 10th of March, 1915, we spent the round

; %“m of $5,087,094.22 for the improvement of roads in the

- .Tovince, and finally, we have a Department of Highways

- ¥OMpoged of experts on the question. That is what the

‘agvemment of Quebec has done for the great and laud-
#Dle ohject, Good Roads. :

. The Pregident: I wish to thank Mr. Levesque for his
?:s_t interesting paper, and also for the compliments he
' to. Showered upon me. I expect he will soon apply to me

°F More money for his county. I think I must add that if
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the Government has done its share in this question, the
members of the different counties have not been behind-
hand in helping us. Mr. Levesque is one of these; his
county has a quantity of splendid roads, and there are
bye-laws which provide for the building of macadam roads
in nearly all parts of the county.

{

However, we did not come here only to get compli-
ments; we have tried to adapt our legislation to the needs
of the country; but we do not pretend that it is perfect;
We are open to any kind of criticism or suggestions.
Sometimes the people on the spot know the local needs
better than we do; and we shall only be too happy to
listen to them.

ROAD LEGISLATION IN ONTARIO.

M. 8. L. Squire: I appreciate very much the opportun-
ity of speaking at this time in defence, perhaps of legis-
lation as we have it in Ontario. As you may know the
manner of handling roads from a legislative standpoint
in Ontario differs somewhat from the lines of the Province
of Quebec. Until recently, we did not have a good roads
department. However, the good roads problem is becom-
ing so wvital in the province that the Minister of Public
Works, Mr. McDiarmid, under the advice of his colleagues,
has already got Mr. W. A. McLean, as Deputy Minister of
Public Works, as far as it appertains to highways. And
as you know the McDiarmid Bill, which was passed at
the last Legislative Assembly, became operative on the
18th of January. And now we in OOntario have aid to
the extent of 40 per cent, if districts go into what we call
the county system. No aid is given to municipalities in
Ontario in any unit smaller than a county. I understand
We, in the Province
of Ontario, deal with counties, and while there has been
some criticism from some of the larger townships, who
Were desirous that a Government\aid might be given to
them, yet we find that the county unit is plenty small
enough, for after all the question of good roads is not a
local question, but must be viewed in its entirety, as it
appertains to the nation. The McDiarmid Bill not only
bays forty per cent towards construction of roads, but it
also contributes twenty per cent to the maintenance or
upkeep. The balance of the money is provided by the
municipalities, so that while we do not have the oppor-
tunity in Ontario of borrowing our money, or getting our
money from the Government in the same advantageous

- Way you have in Quebec, still it is an absolute gift from

the province to the people of forty per cent, without any
repayment clause whatever, and I think if the two Sys-
tems are figured out it may be that there is very little
difference when it comes down to the question of advant-
age. However, the fact that we have now a Deputy Min-
ister who has charge of this department, means that we
are looking forward to Ontario coming to its place in the
Sun so far as good roads are concerned. We have, in the
department, those who are sympathetic, we have an en-
ergetic engineer and there is a general awakening among
the people working towards the necessity of improving
our highways. So that while I perhaps am not in a posi-
tion to make a comparative statement as to the advant-
ages of the law as you have it in Quebec, and the law we
have in Ontario, from the fact that the new law has not
been operative long enough to show its direct advant-
age, 1 hope, when we meet next year, or the year after
We may be able to make a comparative statement trorp
which we will be able to disdover whether your system is
better than ours, or ours is better than yours. It is only
by comparison, by inviting criticism, by co-operation, that
Wwe can hope to obtain that which is best in your system
and in our system, for after all, it is a case of shoulder to
shoulder in order that the ultimate object of good roads
may be furthered not only throughout the Provinces of
Quebec and Ontario, but throughout the Dominion of Can-
ada.
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Macadam Road Maintenance

W. o H HUBER «CH:
. Engineer, Ontario Highways Department.

The revolution in the character of highway traffic with-
in recent years has resulted in a demand for road sur-
faces very different from those which have heretofore
been considered quite satisfactory. This change in char-
acter, and increased intensity, of traffic has also brought
about a marked change in the methods of maintenance,
and has advanced the question of maintenance from a
position of importance second to that of construction
to one at least of equality. Whereas formerly, a properly
constructed road was looked upon as built almost for all
time, the present tendency is to consider no road or pave-
ment permanent, much less that type composed of crushed
stone bound with its own dust and known as macadam.
Formerly, the road-builder looked at the completion of the
road as the end of his work; to-day it.is only the beginning;
for no builder of highways would not claim the ability to

construct a road or pavement that will withstand the severe .

strain imposed on it by present-day traffic. True, one
may read and hear extravagant claims for almost any of
. the expensive types of pavement, some of which are pro-
tected by patents, but how many of them will live up to
these representations? In the case of water-bound ma-
cadam, and even bituminous macadam roads, which are

to carry even only moderate traffic, the scheme of high-
way improvement is considered incomplete if it does not
at the beginning provide for constant and efficient main-
tenance of the roads to be constructed.

Almost every treatise on the maintenance of macadam
roads has for one of its first sentences the statement that
“Maintenance should begin on the day the road is opened
for traffic,” or “The proper time to commence mainten-
ance is immediately after the completion of the road” or
words of like import. The truth of these exhortations is
admitted, and acted on by the municipal official, who
would preserve his investment. The day on which the
road is completed is the proper time to commence syste-
matic maintenance, but many of the plans should be laid
long before this. Realizing that a well-built road will re-
quire much less expenditure to keep it in good condition
than one built to a lower standard, it will be well, before
commencing construction, to consider carefully the rela-
tion between original cost and the cost of subsequent
maintenance. .

The annual cost of maintenance on macadam roads may
be quoted roughly as from one to ten cents per square
yard, depénding on many conditions, such as the nature
and intensity of traffic, qualtiy of material and standard
of work originally employed, character of the sub-grade,
excellence of the drainage facilities, and efficiency of the
maintenance organization, with much emphasis on the
last named. While we havej,come to the conclusion that
roads carrying heavy concentrated traffic must be some-
thing more than ordinary water-bound macadam if they
are to be maintained in good condition at reasonable cost,
financial considerations in many instances decree that
the expenditure on construction' must be limited as near-
ly as possible to the cost of the ordinary type. In such
cages it is well to remember that a moderate increase in
the cost of construction may materially lower the annual
maintenance charge. For example, if an increased out-
lay of 20 cents per square yard will give a road surface
on which the yearly maintenance cost will be reduced 115
cents per square yard, the saving in maintenance will re-
pay the increment in 20 years, and the expenditure will
be justified. And 20 cents per square yard added to the
cost of the average water-bound macadam road will make
a vastly better road. It will, for instance, permit an in-
crease of from two to three inches in the depth of stone,
and a corresponding increase in the strength of the road.
Or it will provide an extra inch or two or stone, and in ad-
dition a bituminous carpet coat to protect the surface and

* others legislation has been brought into play, and further

prevent dust. The latter will result in an improved road,
both top and bottom, and it cannot be denied that the an-
nual maintenance cost of such a road surface will be re-
duced by at least 114 cents per square yard. Or, in the
case of a 12-foot road costing $1.00 per square yard, the,
equivalent of 20 cents per square yard on this width, added
to the cost, would allow for an increased width of from
two to three feet, and would permit of a wider distribu-
tion of traffic over the metalled surface.

To first-class construction must be added contant care
in maintenance, in order that the cost of the latter may
be kept down. The less attention a road receives, the
more it Will require in the end, and the greater will be
the cost of eventually bringing the surface back to its
original good condition. Efficient maintenance consists
in more than keeping the travelled roadway smooth; it
must include careful protection of the metalled surface,
and also the earth shoulders and sub-grade from the nu-
merous aggnc;es which tend to destroy them. Such a pro-
gramme will 1ncl_ude careful attention to the drainage fa-
cilities, and the improvement of these wherever possible.
The growth of grass and weeds on the earth shoulders is
one of the most effective enemies of surface drainage,
and shpuld always be discouraged. Not only does the
vegetation prevent the rapid draining off of all surface
water, but the accumulation of the remains of successive
years’ growth will before many seasons have passed, raise
the shoulder above the metal, and form a basin for the
retention of water to soften the stone surface and sub-
grade, and hasten wear and rutting. The use of the log-
drag is being emphasized in connection with the main-
tenance of earth roads, It may also be used with profit
on the earth shoulders of macadam roads, both in keep-
ing them smooth and maintaining a proper chamber, and
in preventing the growth of weeds. i

By improving the conditions under which a road per-
forms its work of supporting traffic, and by taking such
precautions as are practicable to decrease wear and de-
terioration, and the consequent necessity for maintenance
and repair, much expense may be saved, and the annual
charges materially reduced. Some of the destructive agen-
cies to which the road is subjected are almost entirely
preventible, and may with proper construction be almost
eliminated. Of these the chief is probably the action of
water and frost in the sub-grade. With proper drainage
there will be no water under the road, and where there i
no water, there is no danger of damage from frost. In-
ternal movement and attrition may also be prevented by
precautions to secure a solid subgrade and thorough con-
solidation and binding of the stone. Other agencies, how-
ever, such as the abrasion and pulverization caused bY
horses’ feet and vehicle wheels, the shearing action of
fast-moving automobile tires, and the chemical action
set up on the weathering of the stone, cannot be entirely
prevented, and protection against them consists mainly
in minimizing their effects.

While effective maintenance will depend largely on the
attention given the road and the labor expended on it
there are influences which may be exerted to reduce the
effects of some of the foregoing destructive agencies. Much
of the wear and damage sustained by roads subjected tO
increasingly heavy traffic are due to the inconsideration
of the users of the road. To counteract this negligence
educative steps will in some cases be necessary, while in

steps along similar lines would be justified. In the form-
er class may be mentioned the tendency to drive in &
single track, thereby hastening the formation of ruts. This
is frequently encouraged by building narrow roads with
high ¢rowns, and a partial remedy is found in widening
the metalled portion and reducing the crown. Preventiol
of abuses of the latter class, which can usually be achievV:
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ed only with the assistance of the law, includes limiting
he speed of automobiles and the weight and speed of
Wotor trucks. The advantage attending the use of wider
ti_l‘es for heavy horse-drawn traffic has frequently been
discussed, but the only hope of securing their adoption
abpears to be in legislation prohibiting the use of narrow-
tired vehicles carrying heavy loads on improved roads.

€ same remarks apply to the question of having front
and rear wagon-axles of different lengths.

But when all is said on the causes of road deterioration
41d methods of preventing it, the fact remains that road
Maintenance consists largely of labor expended on the
Toad surface itself. The question of how the road may
be best maintained in the good condition which, we shall
assume, followed construction, is the vital question on
Ousands of miles of road at the present moment. Not
ouly must the maintenance be effective, but it must be
carried on at a cost commensurate with the original cost
of the road, the nature and amount of traffic using it, and

financial capabilities of the municipality on whose
Shoulderg rests the burden of meeting the cost.

0 matter how good the construction, wear will occur,
and it is the chief object of maintenance to take care of
18 wear before it goes so far as to require heavy re-
Pair work. Ruts and depressions will form, especially in
4 newly built road which has been laid on an earth sub-
fil'ade. The second season is usually the road’s worst

me. Ruts, caused by the sinking of the stone into the
:ub-grade must be filled, the occasional ravelled spots
ound on almost any road must be re-rolled, and the con-
our Pf the surface restored if necessary.

It iy frequently desirable to repair ruts which have
ieen formed in the foregoing manner, or which are caused
ectly by the concentration of traffic in one line. Two

Courses are open, either of which will be found effective

and nexpensive. The first consists of spiking up the

Uts with the roller, and filling with new stone, It will

© ‘found that the rear roller wheels just cover the ruts,

t Ich may be picked without moving the roller from its

racks, and without loosening the remainder of the road.

Ort spikes should be used in this operation. Two to

Tee round trips over a given section will usually loosen

teei Stone sufficiently to permit a bond with the new ma-

inr al. In the ruts thus loosened, fresh stone from one
inCh to one and one-half inch in size is carefully placed,

1 Quantity sufficient to restore, after consolidation, t.he
Sope_TOSs-section. This is then rolled and bound with

Teenings and water, as in the case of the original road.

fa,ee Second plan eliminates the loosening of the road sur-
e ¢, and depends on the use of tar or asphalt to kgep
the New stone in place. The ruts or depressions are first

Oroughly swept out till the bare stone is exposed over
pa?ir entire area. The surface of the hollow is then
b ’it?d with bituminous material, usually a heavy as-
nea tic oil, or medium grade refined tar. New stone is

Xt placed over the bitumen in the quantity mentioned,
Dlied,mned' A small amount of bitumingus binder is ap-
chi to the surface and the whole finished with stone
Denps and rolling. This process is an application of the
Sma‘i}ratmn method of bituminous road construction on a
bity Scale, and possesses the advantage of providing a
-0 Winous bound surface on- that part of the road which

€lves the greatest wear.

XDerience has shown that the surface of a water-
macadam road cannot be expected to withstand
efoCts of rapidly moving motor traffic. While still
eo“ﬁina}nstay in the body of thousands of miles of the
Wear-rys main roads, stone screenings as a binder for
io Mg surfaces subjected to much of this class of traf-
IIllmtas Teached the end of its usefulness, and substitutes

™ be, and are being, provided.
in c: use of oils on road surfaces is usually considered
treat Onection with the prevention of dust, but systematic
‘efficiment with a good asphaltic oil ranks with the most
of gt Mmethods of road maintenance. If a good grade
m.opl)halt oil, say, 40 per cent, is applied regularly to a
in , 'y prepared surface, the effects are soon seen to be
on o €asure permanent, the asphaltic base remaining
t‘lentsd Denetrating into, the road after the volatile consti-
Or for ave evaporated, and forming a permanent bind-
“8d fpg the surface. The same penetration may be obtain-
ag m M the use of a light refined tar, the grade known
B, being generally used for this purpose. In

el Via
T of these cases, sand sprinkled on the road after
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the application of the bitumen will furnish a wearing sur-
face which will effectively protect the stone during the
life of the treatment.

The most lasting and generally the most satisfactory
treatment of a macadam surface, particularly when sub-
jected to much motor traffic, is found in what has been
termed the “carpet coat.” This consists of a thin cover-
ing of bitumen, filled with stone chips, pea gravel, or
coarse sand. The result is a surface from one-eighth to
one-half inch thick composed of stone and a bituminous
binder, the former taking the wear of the traffic and the
latter binding the stone together and holding it on the
road.

While more expensive than treatment with light oils,
a bituminous carpet coat is usually cheaper in the end,
owing to the greater durability of a single application;‘
and the better condition in which the road is preserved!
When properly applied a carpet coat may last, with a
small amount of maintenance, for from two to five seasons,
and the road thus treated has many advantages equal to
those of a bituminous macadam road. In some respects
a well-built water-bound road with a bituminous carpet
coat is to be preferred to one with several inches of a
bituminous bound surface. The cost is less, being equal
to that of an ordinary water-bound road plus eight to ten
cents per square yard. The body of the road, if built on
a firm sub-grade, is perhaps more rigid than the bitu-
minous macadam, owing to the danger in the construction
of the latter type of using an excessive quantity of bitu-
men. This is especially true in the case of country roads,
where experience in the use of bituminous binders is not
S0 general as in city street paving. If a suitable system
of maintenance is organized, the only work necessary is
that required for keeping the carpet coat in good condi-
ton, correct practice being to repair any defects in the
surface before the body of the stone is injured. This
follows the principle of maintenance of city streets, where
the concrete base is considered permanent, and the wear-
ing surface, of whatever character, is renewed as occa-
sion requires.

The successful application of a carpet coat depends on
a number of details, neglect of which may result in par-
tial or total failure. ¥

(1) All dust must be thoroughly swept off the
road in order to secure adhesion between the carpet
coat and the body of the road. For economy this
should be done by a horse-drawn rotary sweeper, dust
being removed from ruts and depressions, if necessary,
by hand brooms. The bare stone must be exposed
over the entire area.

(2) Al bitumen which does not penetrate the road
must be taken up with stone chips to take the wear
of traffic and to prevent creeping of the carpet coat
and the consequent formation of lumps. :

(3) Bitumen must not be applied in quantities
greater than just sufficient to cover the road. For a
heavy carpet coat, an application of from one-third to
one-half gallon per square yard is usually made of 80
per cent or 90 per cent asphaltic oil, or medium grade
refined tar.

(4) Care must be'taken that it is hea.ped to the
correct temperature, else its . viscosity will require
the use of more than is necessary or advisable. The
temperature mentioned in the specifications covering
work with any given material must be rigidly ad-
hered to.

(5) Sufficient stone must be used to take up all
the bitumen, and extra chips added wherever “bleed-
ing” occurs.

(6) In order to prevent creeping and to insure
the success of the treatment the stone must be con-
solidated by rolling. During this operation the stone
is forced into the bitumen which comes to or near the
surface. The prineiple on which the rolling is con-
sidered of such importance is that the voids in the
stone chips must be reduced to a minimum, and these
voids be filled with bitumen. If they are not reduced
to the limit, there is an excess of bitumen which will
come to the surface and cause “bleeding” in hot wea-
ther, when, assisted by the crown of the road, it will
tend to run toward the sides and couse lumps. The
roller should make several passages over each por-

. tion of the road, and fresh chips be applied wherever
the tar or oil comes to the surface,
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Results of the treatment described are to a large extent
dependent on the degree of penetration, or at least on the
adhesion between the bitumen and the stone surface. It
should therefore be left undisturbed for some time after
being applied. A warm day assists materially, keeping
the bitumen in a more liquid state. If applied in cool
weather it will become cold and thick before penetration
or adhesion has commenced, and peeling will probably
oceur soon after. Also, the stone chips used in covering
will not enter the bitumen as they should, and bleeding
and movement on ensuing hot days will result. On no
account should any traffic be allowed on the road be-
tween the applications of bitumen and stone chips. The
bitumen will adhere to wheels and horses’ feet, and re-
sults may usually be seen in the subsequent peeling of
that part of the coat which ha sbeen disturbed.

The cost of a heavy carpet coat such as described will
usually be from eight to ten cents per square yard, and
the life of such a coat with careful, though not neces-
sarily expensive maintenance is estimated at from two
to five years. Including the cost of upkeep, the annual
cost of this form of road protection in ordinary cases will
be from two to four cents per square yard. The cost will
be somewhat increased on main travelled and suburban
roads, in which case it may be as high as six or eight
cents per square yard per annum.

Since one of the greatest objections to the carpet coat
as a form of road preservation lies in its tendency to
creep, and as this tendency depends largely on the thick-
ness of the coat, recent practice has changed somewhat
to a preference for a thinner coat, composed of a lighter
grade of asphaltic oil or tar, filled with smaller stone
chips or coarse sand. The durability of such a treatment
is not nearly equal to that of the heavier coat, but the
lower cost at which it can be applied will permit more
frequent resurfacing.. It possesses the additional advant-
age that rolling is not absolutely necessary, and the cost
.of this item may be eliminated. The same care must be
taken, however, as regards cleaning the road surface
prior to the application of the bitumen and the preven-
tion of disturbance by traffic before the sand has been
applied. The cost of this treatment, using approximately
one-quarter gallon per square yard and covering with
sand, is ordinarily from three to four cents per square
yard. With ordinary country road traffic it will last a
full season, and in most cases a moderate amount of re-
pair work will make it good for a second, making ‘an aver-
age cost of from one and one-half to three cents per
square yard per season, g

/

The size of stone chips required will vary, with the
grade of bitumen used, from coarse sand to half inch.
Whichever size is used it must be free from dust. Since
it is to constitute the actual wearing surface of the road
it should be carefully selected, and as carefully applied.
Trap or granite chips should be used wherever obtainable
at a reasonable price. First quality limestone is next in
prefierence, while pea gravel and coarse sand may also be
used.

In order that the benefits of a carpet coat as described
may be continued, and in order that the body of the road
may suffer no deterioration, great care must be taken to
keep the surface completely covered. Bare spots must
not be allowed to develop or pits will form. Experience
has shown that where the stone becomes bare, disintegra-
tion will rapidly set in, due to the fact that the bitumen
has prevented the penetration of moisture to the road. In

the case of an untreated road, the surface will absorb a

certain amount of moisture, which is necessary to main-

tain the bond. Proof of this is seen in the ravelling of:

many macadam roads during continued hot dry weather.
When oil or tar is applied it replaces the moisture, and
the surface bond is maintained, and even improved. When
the bitumen has worn or peeled off the surface, the stone
beneath, robbed of its bond, will ravel, and a pit is the re-
sult. The scheme of maintenance should provide for a

frequent and systematic inspection of all treated roads,
and the application of a small quantity of bitumen and
stone chips, of the same grades as those originally used,
to any spots where bare stone is showing.

The mention of constant attention naturally introduces
the subject of patrol work in connection with road main-
tenance. There is now no question of the economy of
small repairs continuously made, as opposed to periodic
resurfacing amounting practically to reconstruction. The
employment of patrolmen on the main roads is now quite
general, and it remains to have this system extended to
cover the less important roads which must also, in the
interests of econemy, be kept in a state of first-class re-
pair.

The length of road which a single patrolman can pro-
perly cover will depend on the original condition of the
road and the intensity of traffic. Briefly put, his duty
will be principally to keep the road in as good condition
as when it was built. At the first sign of wear or de
terioration steps must be taken to repair it in order that
the work may be done as cheaply and expeditiously as
possible.

Attention to the travelled roadway, while perhaps the
most important, is not his only duty, and the care of the
entire road allowance from fence to fence will be entrust-
ed to him. The maintaining of the drainage, and its im-
provement where practicable, are of vital importance. All
side ditches and culyerts must be kept open and free
from rubbish. No water must be allowed to stand in any
ditch or culvert, but must be carried to its proper outlet:
A patrolman’s instructions should include a positive or-
der to traverse his entire section immediately after each

rain to see that all ditches and culverts are working pro-

perly, and that water is not being held back in any place;
also to look through each culvert at least once a week.

. Weeds on any part of the road allowance should be cut
and' burned before going to seed: On the earth should-
ers, they may be kept far from the seed stage with a 10g
drag, which will at the same time keep the shoulder
smooth.
paired. Approaches to bridges and oJther embankments
should be watched in order that any shifting of earth may
be promptly arrested. Damage to bridges or other pro-
perty on the section, repair of which does not lie within
the patrolman’s field, should be immediately reported to
his superior officer.

For purposes of patrol work, a man with a single horse
and wagon, and heating kettle, is generally employed-
For social reasons it might be preferable to have twoO
men with a wagon, and to double the length of the section
patrolled. This would double the amount of work done

per outfit, and reduce the cost to somewhat less than =

twice that of a single man., In the wagon are carried the
necessary tools for the work, a quantity of stone chips

for repairing the bituminous surface, and a supply of fuel

for the heating kettle. The outfit can start from head-
quarters in the morning fully equipped with tools and ma-
terials for any repair or maintenance work which will be
encountered during the day, and lost time, usually spent

in going for supplies for a particular job, is eliminated-
In efficiency the patrol system has already proved it8

worth, and the organization of such a system, suited in
detail to local conditions, will result in better kept road$
at less cost.

In conclusion, macadam roads form the greateec per:
centage of the heavily travelled roads in this country; theiy

~represent an expenditure of millions of dollars, and it 1%
our duty, as engineers and roadbuilders, to see that thi%

investment is preserved to as great an extent as possible‘
The President: We have built many miles of macadam®

in the province, and we will probably build many more:
And therefore the question is of importance to us, ap

we are indebted to Mr. Huber for his valuable paper 0P

the matter.

Broken guard rails should be immediately re-
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Town Plahning and Good Roads

THOMAS ADAMS.

.

The Chairman:—

We have with us an' expert of the Commigsion on Con-
Servation, who deals with the matters pertaining to town
‘DPlanning, which is a very expansive subject.

Mr. Adams: I want to take your attention for a little
While this morning away from the construction and
Maintenance of roads, which are of great importance, to

€ question of planning and general policy. The good
Toads movement in Canada is chiefly concerned with the
fural municipalities, and I think something more might
€ done to interest the cities and towns in this Congress.

€re are a great many cities and towns interested here,
UL at the same time one always has in mind the
idea that the good roads movement, as it is at present
,advanced in Canada, arouses most interest in rural areas.
€ have in Quebec, and in Ontario, Deputy Ministers of
Roads, but I think these Ministers have not a great
deal to do with the roads within the boundaries of cities,
and their chief concern is with the roads in the rural
Municipalities. Now the question of good roads is not a
Question solely confined to rural municipalities. We want
800d roads within the cities and towns, and particularly
N regard to the approaches to the cities and towns. As
traffic comes in from the outside district towards the cen-
tre.s it is there that it becomes congested. You may do with
& light gravel or a clay road out in the farming districts,
but When you come towards the town you want a road of
better material, well planned, well constructed, well drain-
ed., With a good grade, because there the question of indus-
trial efficiency is affected by the extent to which you have
18h-grade roads. There is no well defined boundary be-
Ween the city and the rural municipality. The city is
Sbreading out into the country in long strips and in iso-
a:t?d Spots. Manufacturers are spreading out from big
Cities into the surroundding country districts. All over
€ American continent there is a tendency for manu-
facturerg to get out of the big cities and to build their

Orks in the country just outside. The cost of land in
arge cities and the cost of taxation is sccelerating that
Wovement. The great manufacturer is not building in

‘hicago or New York, he is building on farm land, out-
Sld,e, Where he can get the land, at agricultural rates,
builg cheap houses for his workpeople, lay down his own
Systems of sewers and water supply—in fact, the big
Manufacturer has become the competitor with the exist-
18 city. He is no longer prepared to pwy for the condi-
t}ons which the city provides; he has become a compe-
titor py creating his own conditions. That means we
have to plan for the population gpread over wider areas.

TOWN PLANNING AND GOOD ROADS IN RURAL
MUNICIPALITIES.

The time seems to have come when consideration
Should pe given to the need for extending scope so“as to
clude all authorities and municipalities interested in

Oad transportation in any class of area. Perhaps the
city roads are not so primitive in character as those in
the country, but they have to meet the needs of a great-
T amount of traffic—which means that in go far as they
are pag, they are relatively more injurious to industry.
Y subjetc requires me to give attention primarly
'tg he rural municipality, but I will endeavour to show
" at the tax payers in rural municipalities are very much
r‘mﬁerned in the question of planning the ‘suburban areas
ound cities and towns. '
1 € rural municipality is the domain of the farmer. It
cithis interests that are dominant in the areas outside the
) les anq towns. In certain districts, such as those with-
ar ten or fifteen miles of Montreal, where building sites
the °Ptainable within easy reach of the railway stations,
V&g SOvereignty of the farmer is encroached upon by pri-
iee residents and sub-division artists and in other dis-
Whe.. there are residential villages and summer resorts
era?"e the interests are not solely agricultural. But gen-
fa \ly speaking it is the farmer and the interests of the
rugmer that we have to recognize and provide for in the
Al munjcipalities.
Cogdre; JArmer is the creator and producer of the first ne-
Cogg LIS Of life, and it is upon his activity and his suc-
'thes that we have to depend most in times of stress. But
toog Cﬁes need the rural districts not only to provide

* e sources of capital, etc., but also to provide the

_ standing—or should be—for 100 or more years.

young, healthy recruits that are constantly required to
keep up the average strength of the army of citizens
crowded together in the comparatively unhealthy condi-
tions of the city.

The city relies more on the farmer than the farmer on
the city, although in the apportionment of the fruits of
the soil it often happens that the farmer is left with the
least reward for his labour. He is not altogether blame-
less himself for this, for he has been slow to appreciate
the value of co-operation and of such luxuries—to him—
as good roads. His fear of increased taxation has always
been a sore trouble to him. In spite of his usually intel-
ligent grasp of affairs, he appears to have failed to appre-
ciate that the success of his business depends on the net
profits he earns, no matter what the taxes are.

But the farmer is awakening to the fact that it is how
he spdends his money, and not, the amount he spends,
that is the important thing. Undoubtedly more must be
spent in the future in getting good roads, and the farmer
will have to bear his share of the cost. We have to see
that he gets fair play in the apportionment of that cost.
Up to the present, our fault has largely been in the direc-
tion of providing too many roads. It has seemed as if we
thought by putting road reservations on the map and call-
ing them roads, they would become roads without artifi-
cial aid. That we have too many reservations and that
Wwe have not planned them properly are two of our diffi-
culties in getting some of them made good- ' The farmer
will have to look at this question from a broad point of
view, and consider the general welfare of his district ra-
ther than his personal interest—what is best for his mu-
nicipality as a whole will in the end be best for himself,

The real efficiency of a road system depends, however,
on its being considered in relation to an area comprising
many districts—and no one district can be satisfactorily
dealt with alone. That is where the aid of the Provin-
cial Department of Highways is so valuable. Provincial
planning must precede town planning, On these things
We are mostly all agreed, but I can imagine the question
being put—what business has the rural municipality with
town planning? What interest can the farmer have in town
blanning anyway?

Unfortunately the term “town planning” is misleading,
as a description of the movement to which it relates. It
means the planning and regulating of the use and devel-
orment of land for all building purposes. Every farmer
has certain rules which govern the use of his land, the
rotation of his crops, etc., and he will be the first to re-
cognize the need for even greater consideration being
glven to the “planting” of buildings on the land. When
bermanent buildings are erected, they are capable of
In con-
sidering their erection we should surely have regard to
the_ development that may take place in the intervening
beriod. We cannot tell precisely what the extent of the
building “crop” will be in any given period, or how many
acres of land “will be spoilt by being covered by stone
and lime,” as a Scottish farmer put it. But the farmer
also, does not know what his apple crop will yield when
he is planting his young trees. None of us can accurate-
ly see into the future, but we have -certain principles and
experience to guide us, and we require to use them in re-
gard to building development, as well as in regard to
farming. 'We also should have regard to the expensive
and permanent nature of the “crop” we are dealing with.
We go on every year destroying building values by our
indiscriminate way of allowing bulidngs to grow up.
This means a loss of capital and waste, and the
man who feels most the result of national waste is the
farmer. The more we waste money in the cities on {in-
efficient and inconvenient methods of transportation, on
unnecessary fire risks, on extravagant local imp!:ove-
ments, on the consequences of bad local government, the
les capital is available to help the development of ou;' ru-
ral areas, the making of good roads, and to purchasing the
necessities and luxuries which the farmer produces

The good government of the city is ag necessary for the
welfare of the farmer as it is for the welfare of the cit:
dweller. You cannot separate the problem of the tow:
from the problem of the country, It is in the rural muni
cipalities that the beginnings of bag development tuke.
blace, and it is only during and before thege beginnings
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take place that you can properly plan and regulate de-
velopment. The healthy development of Montreal depends
as much on the control of development in the rural areas
outside, as on the control inside the city boundaries. We
must have the co-operation of the farmers in preventing
that development going on in such a way as to burden
the future taxpayers with the great losses we have now
to bear—as a result of neglected sanitation, bad suburban
roads, want of planning ,and destruction of natural fea-
tures in the past. All round the small towns and the vil-
lages, there are areas which are in process of being used
for building purposes, or are so gituate that they are
likely to be so used. It is to the farmer’s interest as a
producer and as a taxpayer that there should be regula-
tions to control that development, and .get good roads
made where the traffic is greatest and the profit obtain-
ed from the land is highest. ;

Somefimes one farmer will sell his farm for the pur-
poses of sub-division. He goes out of business at a good
profit. Later on, the other farmers in that district have
to put their hands in their pockets to pay for improve-
ments from which they enjoy no benefits—or perhaps
they have to bear the heavy cost of educating the child-
ren of large bodies of workmen brought into a rural dis-
trict by a manufacturer. The high price obtained by the
one farmer who sells out, has to be paid for out of the in-
creased taxes, which have utimately to be paid by the
other farmers. They cannot prevent that sort of develop-
ment, but they can assist in getting it controlled in such a
way that the burden will be more fairly apportioned, and
that the making of good roads will be borne by those who
have to use them. In Great Britain, the prime movers

_in many town planning schemes are the farmers in rural
districts who want good roads, and who have to protect
themselves from the encroachment of building develop-
ment of an undesirable kind.

This short paper is merely an introduction to some of
the elementary phases of a big subject. The farmer in
Canada has not yet begun to:interest himself in town
planning, because he has not seem how it affects him.
When he is prepared to take more interest in it, and sees
its relation to good roads, I hope there will be many op-
portunities for discussing details. Meanwhile, the fol-
lowing are a few suggestions regarding, the points of con-
nection between town planning and good roads in rural
areas. There are many other questions of interest to ru-
ral municipalities in connection with town planning, but
I will confine attention to road matters only.

(1) The planning of road widths is required so as to
secure that more importance will be attached to the prin-
cipal radial thoroughfares and less space given and
money spent on minor roads in sub-divided areas. We can-
not afford to give up a greater average width to streets
than 60 to 66 feet, but we can arrange so that more width
will be thrown into main thoroughfares and less width in-
to streets of short length not required for through traf-
fic. Nor do we want too many main thoroughfares. What
is important is that they should be sufficient, in the
right place, and that place determined on scientific prin-
ciples of planning by unbiassed experts. The question of
width should have relation to the traffic purposes of a
street, and farmers will gain as much as any other class
from the proper planning of our roads. Perhaps it may
not be practicable to get more than 60 or 66 feet in main
thoroughfares as part of the actual area dedicated to public
use, but there are certain things we can do in a town
planning scheme which will give us a result which is near-
ly as good. Whatever standard of width we may have
fixed in a given area, we can vary the width of our build-
ing lines to secure that no buildings shall be erected near-
er to each other on a main thoroughfare than, say, 100
feet, without any cost to the community, thus enabling us
to widen such a thoroughfare in the future if ever it be-
comes necessary to do so.

In most rural municipalities, however, sub-divisions
have not taken place over large areas, and there is still
time to plan so as to secure a more sensible adjustment
of road widths to our needs and our ability to pay. If 60
or 66 feet is a sound minimum for minor streets, it is an
absurd width for main thoroughfares.
good average, and there is no reason why it should be
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greatly lowered as an average, but there is good reason
why we should increase it in main highways. To enable
us to do so, we must be prepared to allow narrower widths
in short, minor streets. Air space should be obtained by
fixing building lines, and not by fixing width of streets.

(2) The use of road frontage for different classes of-
building should be considered with more care. Manufac-
turers select sites in rural areas without regard to the
effect of their traffic on roads or the increased burden of
taxation they will put on the community. In other in-
stances, expensive streets are sometimes made to pro-
vide access to a few scattered dwellings. That means
that the general taxpayers have to pay for unnecessary
and wasteful improvements. In proportion as the indi-
vidual can throw the burden of cost of construction and
maintenance on the community, the method of develop-
ing land is usually carried out in an extravagant way- The
need of avoiding this waste and securing a more reason-
able apportionment of cost is very great, but it cannot, be
determined satisfactorily without proper planning.

T

(3) The extension of railway systems and the growth
of radial transportation will increase the tendency of
building development to spread into rural areas, it will
cause consideration to be given to securing good access

~py road to stations. The improvement of the road sys:
tem should be planned as far as practicable before new
lines or stations are fixed, and should at least be consid-
ered in co-operation with the railway interests when they
are fixing their lines or stations. Although we have di-
fixed lines' already laid down for most roads, we should
have a scheme of improvement prepared, or at any rate
we should have machinery ready to deal with it as sool
as developments come along.

(4) The fixing of certain areas for residence and others
for manufacturing is even more important in rural areas
than in cities. It.has a bearing on the good roads prob-
lem. We should have heavier roads to accommodate the
traffic of factories and lighter and cheaper roads for re-
sidential areas. Unless we separate the two classes of
development to a certain extent, we cannot make econo-
mical roads.-

(5) Our roads should be designed to make the most Of
natural scenery and there should be control of bill-boards
If the districts through which roads are made are pro-
te(;lcted from injury, visitors and business will be attract-
ed.

(6) Traffic concentrates rapidly as it nears the city of
town. It is the main approaches to the average city OF
town that needs most attention to-day. The problem i
the country is as a rule the comparatively simple one O
providing a reasonably good surface for a small volume O
traffic without any regard to building development tak:
ing place on the road frontage. Near the town the posi-
tion is much more difficult and complicated. In the first
place these roads lie on both sides of an artificial bound-
ary between two different clagses of district—the city OF
town and the rural municipality—with somewhat coB
flicting interests. There you have the evils of what
amounts 'to dual control without, in most cases, any rea
co-opgratmn. Secondly, it is where the road a.pproaches
th_e city or town that roads require to be both good aB
wide. The volume of the country traffic increases great”
ly as it radiates towards the centre, and here is adde
the local traffic. In an area where building operation$ .
are proceeding, this local traffic is ruinous to the roads:
It is along the main arteries that building proceeds most
rapidly and needs most control. ‘We cannot have a 8Y5
tem of good roads leading to our towns without regulat‘
ing ‘the building development along their frontages in &
better way than we do now. ]

These and other questions require urgent considerd
tion by rural municipalities in town planning schemes.
preparing such schemes, they will be able to get
foundation laid for a satisfactory method of apportionin€
costs of road construction or maintenance. The I
for this 19' very great in the interests of the farmer, put
the practical difficulties are almost insuperable un er
present conditions. As already-stated, the border line betyss
tween the city and the country is very indefinite, and it 1
becoming less definite as cities expand. It is along‘ 3
border ‘line on both sides that regulation is most ursen‘
in the interests of good roads and healthy living con®r
tions. The rural municipalities have a great responsibi
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ity to.see that the overflow of the city will be well taken
fare of under their jurisdiction and will not, on the other
and, add unduly to the burdens of the rural community,
and especially of those engaged in agriculture.

We want two things in Quebec. We want to
€opy Nova Scotia in regard to one, and to formulate a pol-
ey for ourselves in regard to the other. Nova Scotia has
a_COInpulsory town planning act for the whole of the pro-

vince, that covers the rural municipality as well as the

big City, and under that act within three years every city
and town and rural municipality in Nova Scotia have to
agree on a, combined scheme of development. What I sug-
8est is we should try to get the government of Quebec to
8lve the cities and towns and rural municipalities power
to Prepare town planning schemes to fit in with the gen-
€ral road scheme of the province. We have at Quebec a
Wistry of Roads. They have prepared a skele-

0 scheme for the roads of the province, and we want in
- 3dition to that, to have powers given to every authority,

Whether city, or town, or municipality, so that they can

Preépare a scheme, and link it up with the scheme of the

Minister of Roads, In that way you get the whole prov-

Ce under one considered scheme.

5 We ought also to have a Department of Municipal Af-
alrs in the Province of Quebec. We have no means of
chlSi(?ering questions of standards of value, standards of
anning, and standards of construction. We need a
€Duty Minister giving his attention to local government
Droblems ang to municipal questions to join and co-oper-
ate With the Deputy Minister of Roads in considering
g}‘llestlons of local government. One or two reasons for
ma- If we are going to have any periods of umemploy-
a,sent in the future you cannot deal with unemployment
or a burely local question. You must deal with it as a
gOOVinm.al question. Yet it is the municipality that has
t to find the money, and administer the expenditure of
o Therefore it is a question in which you want the co-
ispel‘atlon of the province with the local authority. That
of S0 far ag unemployment is concerned. On the question
ﬁlla,nce, there is nothing we spend more money on
% en On roads and maintenance, and we want to regu-
G that more carefully, under the administration of a
stDi!.x'tment of municipal affairs. I appeal to those inter-
sered to get some literature from the Commission of Con-
ee"ation._ which will explain the meaning of what I have
Dov;l urging—a Town Planning Act, which would give
of ti?r? to the local authorities to consider the planning
b €ir areas for the next twenty or thirty years, and a
ellf’al'tmo:-mt of Municipal Affairs giving attention to un-
Ployment, finance and other local problems.

b:;ve Day far too much interest on the money we want
’Barguse we have no sound co-operative policy in re-
Bbe to the borrowing of money. Cities and towns are
clals%mpeting with each other to raise money, and offi-
Ing of at Ottawa are often asked about the stand-
Dle 9 Municipalities in different parts of Canada. Peo-
ask v‘;" e to Government Departments in Ottawa and
[, hat i$ the standing of such-and-such a ctiy. There is
cayer OPET answer that can be given to that question be-
© you have no proper system of controlling finance
rate Securing the money that can be raised at the lowest
q, ao interest. These questions ought to be consider-
they S Well as the question of road construction, because

'muchare of the utmost importance, and, before we get
In pyoiUrther in spending millions and millions of dollars
m Makin

& roads, we ought to apply business principles to
n
80cing them, You should always consider how exten-
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sions are going to affect further extensions, and if you
apply the same principle as you apply to your farm or
factory, to the planning of your towns you will get very
much better results and be able to defeat the Germans
after this war; there is no question about it, and we will
have to fight a country that hag been trained, to the last
ounce, how to economize their energies, and how to sa-
crifice themselves in the matter of food. We are not hav-
ing to deny ourselves now ag they are ‘having to do, and
therefore they will be all the better equipped to fight
us. Let us prepare to fight them and let us have
co-operation between the French and English in Canada,
because 1 believe the future of the country depends on
that co-operation as much as on anything else. Let us
have an entente cordial on the question of planning, and
local government, so that we shall be not only allies in
the trenches, but allies in the battle for the industrial
supremacy of Canada.

The president voiced the feelings of the meeting in con-
gratulating Mr. Adams for his able speech, and asked Mr.
Francis to take up the discussion on the paper read by
Mr. Huber.

{ ROAD MAINTENANCE.

Mr. Francis: This question of highways maintenance is
of the greatest importance to the whole world to-day.
Those who left the banquet hall last night did not dream
of the monumental efforts that the street railway were -£0-
Ing to put forth in order to get us here this morning. And
if there are any congratulations to be paid out it is to the
street railway for the way it got its maintenance system
to work for us bright and early, this morning. In France,
Where the fate of the nation depends on the question of
highway maintenance, on the ocean where Britain, Mis-
tress of the Seas, is maintaining highway commerce for
the liberty of the world, everywhere, highway maintenance
is the most important subject in the whole world to-day.
I want to congratulate Mr. Huber on the very able pre-
sentation of his paper on the subject of highway mainten-
ance. When I was asked if I would lead the discussion
haturally I started to look around for something to fight
about. But I was bitterly disappointed for the reason
that Mr. Huber had covered the very points that it seem-
ed to me were most essential in this very important sub-
Ject. Last night, at the banquet, the Hon. Mr. Decarie
made a reference to the honesty of building roads. I
should like to say that he should have made a reference
to the honesty of the upkeep of roads, for one of the most
important things in connection with all highways is to
See that they are kept up, from the moment they are fin-
ished, or, as he put it, kept up before they are finished. So
it is up to the authorities everywhere to see that there is
honesty in the.upkeep of the roads. Now the tlLings that
force this upkeep upon us are largely two of the great
forces of nature, water and frost. If you are going to
kqep roads right, get your foundations drained, and you
will have little or no trouble. And here we have the -
marked difference between the roads of Canada, and the
roads of Europe, and the Roman roads, and the roads in
the Southern States, where they have not the enemy frost.
The next thing that occurs to me as being of importance
is the reference to the effect of the bituminous carpet,
Which is probably the greatest advance in road making
to-day. The introduction of the bituminous carpet keeps

road, and if it is properly drained
underneath it gives you no trouble, and as Mr. Huber out-
lined in his paper, the very best method of keeping that
carpet in order is the patrol system.

END OF MORNING SESSION.

[— '
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The Hot Mix Method. of Bituminous Construction Using an
Asphaltic Binder

By FRANCIS P. SMITH, Ph.B., M.AS.C.E., M.AILCE.

THIRD SESSION Tuesday Afternoon

Mr. Emmett: Owing to the unavoidable absence of Mr.
Dandurand, who has an important business engageme’nt,_l
have been asked to preside at the third session o@ this
Congress, as representative of the Province of Manitoba.
1 greatly appreciate the honor that has been done that
province in asking me to preside, and whilst I have the
opportunity I wish to extend the congratulations of the
Province to the Province of Quebec for the excellent re-
sults which they are achieving through the good roads
movement, that is being so efficiently carried on by the
government of this province. 4

Paper by Francis P. Smith, New York, on “Hot Mix
Method of Bituminous Construction, using asphaltic bind-
er.”

THE HOT MIX METHOD OF BITUMINOUS CON-
STRUCTION USING AN ASPHAL-
TIC BINDER.

From among the wide variety of bituminous pavements
known at the present time it is almost always possible to sel-
ect one type which will satisfactorily answer any given
set of climatic and traffic conditions. Bituminous pave-
ments therefore come nearer to being the universal and
ideal type of pavment than any other which has yet
been devised by man.

Bituminous pavements, especially those with fine min-
eral aggregates, are smooth, non-productive of dust, al-
most noiseless, waterproof, non-absorbent and easy to

clean. They are capable of sustaining very heavy traf-
fic and also last well under light traffic. They are
therefore well adapted for Dbusiness and residence,

streets and the facility with which they may be keépt
clean makes them especially desirable in tenement dis-
tricts. They are easy to repair and offer but slight
resistance to traffic. They are somewhat softer in sum-
mer than in winter but when properly laid never become
too soft for use even in the hottest weather. When
dry and clean they are not slippery and their slipper-
iness in moist or drizzly weather is largely due to the
presence of a thin film of mud caused by the collection
of street detritus and thig can be greatly reduced by wash-
ing or keeping them clean. For this reason they are
less slippery in a heavy rain than in a drizzle. Horses
accustomed to granite block pavements put their hoofs down
and slide them unti] they obtain a foothold in the crevices
of the pavement. As there are no such crevices in a bitum-
inous pavement, it takes a little time for them to become
acccustomed to it but they soon learn to adapt themselves
to a smooth surface.

While sheet asphalt will sustain a very heavy traffic,
this statement applies moere especially to a traffic lar-
gely composed of quick moving, light to medium loaded

vehicles, such, for instance, as prevails on Fifth Avenue,

New York. It is not the most suitable type of pavement
for a very dense, slow moving, heavily loaded traffic.
Wood block and granite block will outlast it under these
conditions. It will not g,ive satisfaction where there
is practically a total absence of traffic, ag it then is lia-
ble to develop cracks, apparently requiring the kneading
action of traffic to equalize the stresses set up by con-
traction and expansion and to keep it in proper condi-
tion. It is entirely suitable, however, for traffic vary-
ing from the light delivery traffic of residence streets
to the dense but quick moving traffic of Fifth Avenue,
New York, or the Thames Embankment, London.

On account of their smoothness, sheet asphalt pave-
ments are not suitable for use on excesive grades. Gen-
erally speaking streets carrying a fair amount of traffic
can be paved with asphalt if the grade does not exceed
6 per cent, In sore cases where the traffic was very light and
a smooth pavement was considered essential, it has been
laid on grades running up to 10 per cent and 12 per cent,
but this is rather exceptional. Where the traffic is
heavy, a 3 per cent to 4 per cent grade is usually con-
sidered as the limit. In most of the largest cities of
the United States the maximum grades on whick this
type of pavement is laid very from 4 1-2 per cent to 8

per cent, regulated largely by ,jthe traffic and climatic
conditions. :

Depending upon the size of the mineral aggregate used,
they may be considered ag bituminous mortars or bitum-
inous concretes differing from ordinary mortars and con-
cretes, in having a cementing material which is plastic
and which may be classed as a semi-fluid or a semi-
solid. For this reason greater care must be taken in
the selection of the mineral aggregate ‘and its grading
than if a rigid cementing material were employed.

The pavements produced by these mixtures are to
a certain extent malleable and yielding, thus minimizing
the wear of the mineral particles and making them more
acceptable to horse drawn traffic. In summer these qual-
ities are more noticeable than in winter for at very low

‘temperatures the asphaltic binder becomes practically

rigid. This very quality of flexibility makes it neces-
sary to provide a stable foundation. If the foundation

is unstable and sinks after the pavement has been put
down, the pavement will gradually sink with the founda-
tion, thus forming a depression in which water will
collect and eventually destroy it. The wheels of vehicles
passing over such depresions will drop into them, the
force of the blow depending upon the weight of the
load, and this will still further exaggerate the depression
by forcing up a portion of the pavement immediately in
front of 1t It will also set up a vribration in the springs 0

the vehicle which will cause successive blows to be dealt
to the pavement until the spring vibration returns to
the normal. his action, especially in commercial vehi-
cles where the springs are short and stiff, results soonel
or later in wave formation which is unpleasant to ride
over and which, when it once sets in to any consider-
able extent, rapidly increases until it becomes neces
sary to re-surface the street or road.

Hot. n}ixed bituminous pavements differ from each
other chiefly in the size and kind of the mineral aggre:
gate, the b!tuminous,cement or binder being substantially
the same in each case. Sheet asphalt pavements have
a ‘mineral aggregate which contains no particles which
would be retained on a one-quarter; inch sieve. Topek2
mixture pavements consist of a standard sheet asphal
mixture to which has been added from 15 per cent
25 per cent of stones passing a one-quarter inch screen
and setained on a ten mesh screen and 10 per cent OF
less of stone passing a half inch screen and retaine
on a one-quarter inch screen. It is really a type of bitum”
inoug concrete pavement although in certain section$
this term is on_ly applied to pavements having a miner#
aggregate consisting wholly or largely of stone of vary:
ing sizes from 1 1-2 inches down. The coarser the
aggregate used the rougher will be the surface of the
finished pavement. On grades, therefore, where -the
traffic is not excessively heavy, coarse aggregates are
to be preferred. Generally speaking, the heavier thé
traffic the finer should be the mineral aggregate usé
owing to the fact that the coarse particles are moOT
liable to fracture than the smaller particles, Where
fracture takes place to any considerable extent rapid
deterioration of the pavement will ensure, as the biturl‘l‘y
inous cement ordinarily used is not sufficiently ﬂuid
at atmospheric temperatures to rebond and re-coat the
fractured particles.

This brief consideration of some of the characteristic®
of bituminous pavements is necessary in order to intelll”
gently discuss the question of proper foundation aB¢
the selection' of the mineral aggregate to be used.

The character of the foundation required will deIJ‘5"“1

upon the traffic, climate, character of subsoil and draiB’

age conditions. The heavier the traffic the stronger mu

the foundation be. In cold climates where the groul

freezes to considerable depth in winter, the spring thﬂw;
produce & very unstable condition of the subsoil aB¢
in such cases the foundation must be stronger than 2
required in climates where there is little or mo frost
A well drained sandy soil is much less affected by thes®
temperature changes than is a heavy clayey soil.

A number of different types of foundations have bee?
successfully employed, such as old macadam; broké®
stone rolled dry or cemented together with some for®

ki
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of bituminous cement; old cobblestone, Belgian Block
Or granite set pavements; old brick or asphalt block
Pavements; bituminous concrete; natural cement _and
ortland cement . concrete. Where the traffic is light,
a8 on country roads which are not main arteries from or
etween large cities and in some residential streets, old
Macadam roads have proved to be suitable foundations for
bituminous surface mixtures.

In some cases, notably the Thames Embankment in

Ondon, . a foundation of this kind covered with an asphalt

bPavement hag successfully carried very heavy traffic but the
layer of stone has been built up during many years and
IS very thick. Under severe conditions the use of maca-
dam as a foundation is to be deprecated and more failures
than successes have resulted from it.
Many roads are classified as macadam which contain
N0 base course of large stone and are in reglity old
dirt roads which have never been properly dralnegi and
On which fine stone has been dumped and consolidated
by traffic. Before using any macadam road as a fopx}d-
ation, its history, and more particularly its condition
in the spring of the year, should be investigated. A
Sufficient number of test holes should be put down to
etermine the character and depth of the stone and
. Provision made for proper under and side drainage.
It win usually be necessary to rebuild the road in a
Dumber of places and in most instances the crown must
be reduced. Wherever possible this should be done by
lling up the depressions and building up to the shoulders.
Traffic will compact a road far better than will a roller
and a road surface which has been scarified and rolled
Will not be as hard and firm as one which has been
Compacted by years of traffic. Where depressions are
o be filled the road bed should be cleaned and slightly
Oosened to insure proper binding of the new stone
Which should be.of the same size as would be employed

in building up the corresponding portion of a new maca- .

dam road. Tt should be thoroughly wetted and rolled
With a 10 ton road roller with the addition of sufficient
SCreenings until vehicles passing over it do not cause
Isplacement.
Unless this work is thoroughly and conscientiously
one, the foundation will not be of uniform strength
t1'“'Oux?:hout, and settlements will occur where the new
Stone wag put. If it is necessary to scarify the road sur-
face this should be done to the minimum possible depth,
after which the surface should be built up exactly as if
COnstructing a new macadam road and rolled until the
Most compaction is obtained. Wherever possible traf-
fic shoulg then be turned upon the road for a few months
0 develop any weak spots in it, and to secure still better
COmpaction, : :
" Old pavements of brick, granite, etc.,, should not be
ilsed as a base if it is first necessary to re-set them. In
heir original condition they are satisfactory if the traf-
fi is not too heavy. Relaid blocks, until bedded by traf-
® are not rigid, and have a tendency to rock ,and as-
Phalt pavements lald on such foundations in New York

City have rapidly disintegrated wherever they were ex-

Posed to heavy traffic.
4 Concrete foundations vary according to,conditions from
0 9 inches in depth, and in every case before laying
. °m the subsoil should be thoroughly compacted. In
frtain localities in the north-western portion of the U. S.
o Canada very heavy clay soils are found, which in
Oter frequently develop cracks 4 to 5 inches in width,
; shd heave very badly. In such cases cross trenches
Wito}:ud be dug every twenty-five or thirty feet, and filled
al ¢ coarse broken stone and connected with longitudin-
ténches at the side of the street, similarly filled and
Concrete should not be laid
Ctly on such a soil. Sand or gravel should first be
o fad upon it to such a depth that when rolled it will
Moo > layer 3 to 4 inches in thickness and the concrete
Suld be placed on this.

Spr

v 'Genth% mineral aggregate constitutes from 75 to 90 per

;;sistumngthe, pavement, and takes practically all the wear
h

ﬁc;.

from traffic. It must therefore be selected
8reat care. Tt must be hard enough to carry the traf-
g"&inl Mmust have clean grains or particles, and these
118 or particles must be graded from coarse to fine S0
Smayon8Ke a pavement of the maximum density, with the
g‘t‘a'bn?ft sized voids obtainable and with sufficient inherent
ﬁﬁfﬂ ¥ to resist displacement under the shoving action of
Sue !C. The surfaces of the grains or particles must be of
A character that the bituminous cement will adhere

N\
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satisfactorily to them.: Sand, gravel, broken stone or slag,
or combinations of them, are the materials used in the type
of pavements under discussion.

Sand should be clean grained, hard and moderately sharp.
The grains should be chiefly quartz and should have rough
pitted surfaces. Where necessary the proper grading of the
different sized grains must be obtained by mixing several
sands or in certain cases by the addition of unweathered
crusher Screenings. When using the ordinary type of bi-
tuminous mixing plants the presence of clay is undesirable,
either as a coating to the grains or disseminated throughout
the mass. For medium or heavy traffic pavements all part-
icles retained on a 10 mesh screen should be discarded. For
light traffic, three to five percent of 8§ mesh particles can be
incorporated in the pavement with advantage 'or broken
stone of the sizes and in the amounts described under “To-
peka Mixture.” Sands containing a large amount of flinty
grains should be avoided.

Gravel should be clean grained, hard and free from ad-
hering clayey particles. It is lacking in stability owing to
its roundnesg and is usually considerably improved by pass-
ing it through a crusher. Gravel with a rough pitted sur-
face is to be preferred and gravel containing a large per-
centage of flinty particles is to be avoided. It is unsuitable
for the construction of pavements carrying heavy traffic
and inferior in all respects to crushed stone.

Broken stone should be freshly crushed, preferably in
cubical shaped particles. The size and hardness required'
depend upon the traffic which the pavement is to carry.
Dense hard limestone will carry medium and light traffic

“satisfactorily. Where the traffic, even though comparative-

ly light in volume, is composed of heavy iron-tired units,
a dense hard trap is required. Trap is now commonly
used in the manufacture of asphalt block, although in the
past a large number of asphalt blocks made from lime-
stone gave excellent service under light traffic. Granite is
not usually satisfactory as it is too coarse and uneven in
texture and much of it is friable and it is liable to shatter
in crushing. Mesh composition or grading of the various
sized particles is just as important as with sand. It is not
Suitable for use in pavements carrying very heavy traffic.

Slag: Hard, dense basic slag is to be preferred. It should
be stable when exposed to the weather and nct show any
tendency to slack or disintegrate. It is only suitable for
light traffic and should preferably be coated with a very
fluid bitumen,

‘The filler should be finely ground limestone or Portland
cment, the latter being preferable for mixture designated
to carry extremely heavy traffic. For light traffic the speak-
er prefers the limestone dust as it does not have such a
marked drying effect. Whichever is used, it should be
ground so that at least 65 per cent of it will pass a 200 mesh
sieve. Pulverized clay also makes an excellent filler but
is difficult to handle owing to its tendency to ball and cake i
if it becomes the least bit damp.

The bituminous binder, or asphalt cement as it is termed

- In the sheet asphalt industry, must possess such properties

that it will firmly bind together the mineral particles and
resist the disintegrating action of trafic and the elements,
The necessary tests for determining whether or not it is
Dossessed of these properties are fairly well standardized
and are embodied in most standard specifications. The
time allotted to the speaker will not permit of a detailed
discussion of them.

The plant used in the manufacture of the paving mixture
is a very important element in the success of the pavement.
A uniformly good mixture can not be turned out by an im-
perfect plant. The standard type of plant first developed
in the sheet asphalt industry has for a long time been re-
cognized as the best for the purpose. In it the sand or
stone, or both, are heated in revolving driers and fed by
means‘of elevators into a storage bin. The bituminous ce-
ment is heated in properly designed melting kettles,

Measured or weighed (preferably the latter) amounts of
the various ingredients are then mixed together in a twin
shaft mixer of the pugmill type. This mixer should have a
speed of from 65 to 85 revolutions per minute and for ordi-
nary work each batch should receive a full minute’s mix-
ing. Where the service conditions dre ver severe it may
be necessary to increase the time allowed for mixing and
also raise the temperature at which the mixing is done in
order to insure a thorough coating of the surface of all
particles with a firmly adherent film of bituminous cem-
ent, Great care must always be taken not to overheat ei-
ther the mineral aggregate or the bituminous cement, as
this will injure and harden the latter. Toq low a heat will
result in imperfect coating of the mineral particles. Certain
asphalts are fluid at much lower temperatures than others
and certain asphalts are very readily injured by overheat-
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ing while others are not. In the type of plant which we
have been considering clay or clayey particles are object-
ionable owing to the fact that they either become partly
baked on the grains of sand or pieces of stone or form into
lumps which do not detach themselves or break up under
action of the mixer blades. This prevents the bitumen fr?m
adhering to the grains or else results iln coating the outside
only of the clay balls. Under traffic these balls break up and
'the bitumen becomes detached from the coated grains, ténd-
ing toward more or less rapid deterioration of the pavement.

In certain types of plants the grains after heating are
subjected to pulverisation which bLreaks up any clay balls
which may have been formed and which cleang the sand
graing or small stone particles. With this type of plant
practically any desired amount of fine material may he
produced from the mineral aggregate and clay, owing to its
great absorbent power and affinity for bitumen,. is}a. dig-
tinct advantage.

Plants of the concrete mixer type, in which the heating and
mixing are done in one revolving chamber, are not to be
recommended. Ag usually arranged, they are inefficient
driers and very inefficient mixers and are liable to burn
the bituminous cement if the flame is permitted to come in
contact with it. 'The only way to avoid this source of dan-
ger is to heat the bitumen and the mineral aggregate sep-
arately and not to heat them in any way during the mix-
ing process.

The construction of the bituminous portion of the pave-
ment is not the same for all types. Where coarse aggre-
gates are used, from two to three inches of the surface mix-
ture are usually laid directly on the foundation. It is very
difficult to completely close up such a mixture by rolling.
It is usually therefore given a squeegee coat of hot bitumin-
ous cement after which stone chipg are spread over the sur-
face and rolled in, the excess being left to be ground away
by traffic.

Topeka mixture pavements are laid from two to three
inches thick and are frequently placed directly on the
foundation. Much better results are obtained by using a
binder course one and one half inches thick next to the
foundation with a one and one half or two inches wearing
surface. This greatly reduces the tendency of the finished
pavement to shove. With a well graded mixture a squeegee
coat ig unnecssary although it is frequently employed.

The bitumen contents of coarse aggregate mixtures must
be very closely watched and kept within much closer limits
than are necessary with sheet asphalt mixtures, One half
percent above or below normal is about the permissible var-
iation. 'Too little bitumen will make a pavement which is
too open and porous and too much bitumen will render the
pavement very liable to shoving.

The standard sheet asphalt construction of the present
day ig one and one half inches of binder and one and one
half inches of wearing surface. The binder should be of
the ‘“close” type; i.s., should contain approximately twen-
ty-five percent of material passing an 8 mesh sieve.

A close binder properly made and laid will be superior in
many respects to the mixtures which have been laid on a
large number of country highways and will carry a fair
amount of traffic fora considerable time without suffering
any serioug damage. Poor binder will break up very easily
—sometimes it can be kicked up— and the hauling of the
hot surface mixture over it will damage it very seriously.
Surface mixture laid on a binder of this kind which has
been badly broken up might almost as well be laid on loose
broken stone and will not give satisfactory service under
heavy traffic. 'The binder should, of course, be thoroughly
compressed with a steam roller before laying the wearing
surface on it. TLack of compression will produce an
unsatisfactory foundation for the wearing surface, and
binder which is too cold or made with too hard an asphalt
cement or an unsufficient quantity of asphalt cement can
not be properly compressed into a dense, tough mass. In

hauling the binder to the street over long distances or in’

very cold weather, it may become chilled below +1e danger
point. During the hauling process a certain amount of sur-
plus asphalt cement usually drains off of the stone and ac-
cumulates on the bottom of the cart or wagon. If these ex-
cessively rich portions be laid on the street, what are called
rich or fat spotg in the binder course will be produced. As
the name implies, these are places carrying an excess of ag-
phalt cement. TIf these are permitted to remain, the surplus
asphalt cement will be absorbed by the hot surface mixture
when it is placed over them., This will make a soft spot
in the finished pavement which will be displaced by traffic
and eventually produce a hole or depression in the pave-
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ment. They should, therefore be cut out and replaced with
normal binder.

Before laying the surface mixture on the finished binder
course the latter should be dry and swept clean of dirt;
oherwise the layer of wearing surface will not adhere prop-
erly to it. Binder should be covered with surface mixture
as soon as practicable after laying it. In many large cities
it is required that all binder laid should be covered the
same day with surface mixture.

When delivered upon the street the surface mixture
should be of such a temperature that it can be properly
compressed and should be evenly spread by means of hot
In many cases the loads of hot surface mixture
are dumped directly upon the spot over which they are to bée
spread. This is bad prac¢tice as the men trample upon it
while shovelling and raking it and the rakeg do not thor-
oughly loosen up this trampled material when passing over
and through it. Although the mixture is raked to a uni-
form surface and apparently even thickness before it i8
rolled, those portiong which have been trampled on before
and during raking are really covered with a greater quan-
tity of surface mixture than those portions which have not
been trampled on and which are covered wholly with what
might be termed loose or fluffy mixture, When the roller
has completed its work there will, therefore, be a slight
-uneveness in the finished surface. Under light traffic this
would make no appreciable difference, but under very heavy
traffic the slight pounding action resulting from this condi-
tion would be detrimental and lead to uneven wear of the
pavement. Proper and thorough compression of the finish-
ed mixture is very esséntial as this produces a pavement
which in its earliest stages ig fit to sustain the heaviest traf-
fic. It is always questionable whether portions which are
very lacking in compression will be ground out or event-
ually consolidated. Under unfavorable conditions the chan-
‘ces are strongly in favor of their being ground out. In thoseé
portiong of the pavement which are inaccessible to the roll-
er, compression is effected by the use of hot smooothers OF
tampers, or both. If properly handled, the desired results
will be obtained, but if used too hot they will burn the pave-
Hot smoothers
particularly are dangerous tools to put in the handg of in-
competent or careless workmen,

Extreme care should be taken to insure a proper union
between the surface laid on successive days. The first loads
laid in the morning at the termination of the previous day’s
work should be a little hotter than normal so that the hot
mixture may soften the cold edge of the pavement and bond
perfectly to it. The joint should be bevelled and freshly cut
away unless the rope joint or a similar method is employ

The practice of painting the edge of the joint with hot as-
phalt cement is not to be recommended, as unless extreme
care is exercised, too much asphalt cement will be used and
that portion of the pavement will be too rich in bitumen
and consequently softer than the rest, which will result i,
uneven wear and possibly shoving. Great care should bé
taken not to leave any hump or depression where the jomt
is made. :

The following are typical analyses of the various type®
of pavements which have been discussed in this paper:

" Sheet Asphalt Topeka Bituminou® \
Heavy Light Mixture Concrete
Traffic Traffic

Bltgeieh. . ot aialng 11.0% 105%  85% 1.0%
Passing 200 mesh....... ‘140 105 85 5.0
or VOB T Tl VL s 00l 6.0 4.0
gt s S A g 60 2.0
g Sl o1 R AN 1D 80 . BaE
N e RGN O T e S
S e LT T YU
T E R T B S 0 9.0 % 80
e L R 60 5.0
~ o S 6.0 3.0
: L AR e R s L A
. AR R T ) P
R R G e et vl
g A B i

100.0% 100.0%  100.0% 100.0%

DISCUSSION. iy
The Chairman, after thanking Mr. Smith, said that 8%
the essence of a good roads congress was to endeavor

were open for discussion, and Mr. Smith and all the of
speakers were willing, in the event of their wishing 1@
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discuss any features that arose from the papers, to take
the matter up with them.

Mr. Belanger: First. with reference to painting cuts, I
don’t know if you do it in New York, but the experience
We have in Montreal is that, very often, we are required
to repair cuts made by different companies. Would you
recommend in these cases ihat painting should be done?

Mr. Smith: That would depend very much on,the age
of the pavement. If the pavement is an old one, has
dried out and become very hard, it is impossible to soften
that sufficiently to get. a good and proper bond for
your new mixture. If comparatively recent, and more
especially if made in hot weather, I should regommend
Dot painting the edges of thec ut, but laying adjacent to
the new surface mixture, which was fully up to 325 deg-
res Fahr., pulling that up a little above the edge of the
cut, and back on the old pavement, leave it rest there
2 short time, and then pulling it back and working in
With the rake, and you get a joint which will be a per-
fect one, and you don’t run the danger of having a soft
Spot right at the juncture of the new and the ol_d. 1t
it very difficult to take hot asphalt paint in a pail and
apply it with 'a brush or piece of stick. It usually re-
Sults in a bit here and there, and is not satisfactory-

r. Belanger: In regard to grades on sheet asphalt.
Do I wunderstand by your paper, that you would re-
Commend a higher grade than six per cent?

. Mr. Smith: No, six per cent I regard as a feasible

Maximum, except under exceptional circumstances.

Mr. Belanger: But for the ordinary bituminum mixture
You would recommend higher grade?

Mr. Smith: You can go higher.

Mr. Belanger: Do you think twelve per cent would be
too much?

Mr. Smith: Twelve per cent is an excessive grade, if
You have any amount of horse drawn traffic, for any
kind of bituminous pavement. But where you approach
4 Mmaximum grade, and your traffic is not heavy, you
Should make a mixture that is as coarse and as rough
On the surface as possible.

Mr. Belanger: I want to thank Mr. Smith, the well-
‘known New York expert, for his paper. Every one who
hag had anything to do with asphalt, knows Mr. Smith’s
hame; and they know the name of his associate, Mr. Dow.

he latter was employed for a long time by the city ot

ashington, for Washington is the pioneer asphalt city

America. Mr. Smith is consulting engineer New

ork City, and we often see his reports on asphalt, and I

- fan assure you, if you see a report signed by him or by

is bartner, Mr. Dow, you may be sure that yau can put
the utmost reliance in it. Allow me to thank him again
for hig very clever paper, where he told us so many inter-
8sting things in such an impartial way.
¢ Mr. Drinkwater, St. Lambert: Having in view the fact
hat recent prices for asphalt pavement laid on concrete
ane been very little above the actual cost of laying a
siell laid macadamised road, and having in view the pos-
bilities of it being used in rural municipalities, do you
nk that corporations are comparatively secure in re-
8ard to their maintenance when the pavement is made
u° eXpert specification and with expert advice, with the
aSual ten per cent guarantee? Is it sufficient to cover
0y chance of any maintenance the municipality may
© called upon to make? There are sometimes pavements
Sta by contractors who are not staple in their financial
Wh?ding,vand also spmetimes we get spots on pavements
5 ¢h make us feel inclined to wonder if ten per cent
2 sufficient guarantee.
anq I. Smith: There is no doubt about it that bituminous
asphaltic pavements, properly laid under proper spec-

ifi(:mtions and proper inspection, have passed so far be-.

y;nd the experimental stage that there should be no doubt
e e minds of a municipality but what they were going

86t value for their mongy, and not be subjected to
VG“S ‘maintenance cost or an undue amount of repairs,

O if they are covered by guarantee. There are, of
eoﬁf"e' in every industry, the road building as in others,
busil‘actors who have taken up the business as a new
meaneSS, ‘who are not familiar with it, and whose only
i I8 to lay their yardage and get through as soon as
bo . ©an, and do not realise the vital points that must
»hyipaid attention ' to in order to secure the successful
Em.ng and wearing of a pevement afterwards. But with
resleT Specifications and supervision there should be no
Bhlty s hy any municipality should fear for the re-
18 they were to obtain. i i
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Mr. Drinkwater: You stated that in certain kinds of mix-
tures the clay made an ideal filler, for I presume the
sheet asphalt. Would ‘that have reference to the Nation-
al Paving?

Mr. Smith: The National Paving is of that type, and
is practically the only one of that type developed up to
the present time. Attempts have been made to use clay
as a filler in sheet asphalt construction to a limited ex-
tent. The trouble has been that when the material was
dry and pulverised sufficiently fine to act as a filler and
then put in bags, that with the slightest dampness in the
air the clay would absorb it, and tend to form in balls,
and when it was in the mixed you would have balls of
clay loosely adherent and only coated on the outside with
bitumen. With the plants that are in use at the present
day it is very difficult, if not impossible, to use clay.
Recently changes have been made in certain types of .
machinery for manufacturing bituminous pavements, .
which, broadly, consists in the introduction of a pul-
veriser between the exit end of the hot sand drum or
drier and the bin from which the materials are drawn
directly into the mixer. If you take, with such a type of
machinery, a sand containing clay, or a soil composed
largely of clay, pass that through the drum, in its passage
through the drum it balls up, and half-baked balls result.
The action of the pulveriser reduces it to dust again, and
that produces a mineral aggregate which more closely
resembles the type of asphalt pavement which was first
in the field, the French rock asphalt pavement. The
French limestone rock of Paris, and the older cities in
France, are composed of 200 and 100 mesh particles im-
pregnated with a very fluid bitumin, and the wear that
can be gotten from such a pavement is at least as good,
and in a number of cases better, than you can obtain from
the highest type of sheet asphalt pavement as manufac-
tured under the previous methods and with the previous
types of machinery, but you can regulate with great ease
the percentage of fine material in your pavement, and in
a number of cases it reduced its cost very much, because
you can find or take almost any material available at or
near the plant site for manufacturing your pavement, in-
stead of, as in the case of many cities, having to haul their
sand by rail over a hundred miles in order tc get a suit-
able sand. Where the sand mixture is used the type of
pavement produced by the new type of plant under dis-
cussion is very similar to that produced by the ordinary
methods of sheet asphalt manufacture. Where clay or
clay soil is used the type more closely resembles that of
the French rock, although it ig less slippery in this re-
spect, that it does not polish under traffic. The lime-
stone particles take a very high polish under traffic, and
the pavement is less malleable than the pavement which
is made with the clay base.

Mr. Cadieux, St. Hyacinthe: You have talked about the
use of small grade machines with heating attachments,
where it was dangerous that the flame would hurt the
mixture. Do you absolutely condemn those machines
when the stone is very well selected and the asphalt
melted in a separate kettle and mixed after the flame was
shut off, or the flame could not touch it?

Mr. Smith: That is a question which is a little difficult
to answer, for this reason. I would be prepared to take
a plant of that type and with what knowledge and ex-
perience 1 have collected through a good many years I
could turn out a successful and reasonably uniform pave-
ment. But to put that type of plant into the hands of
the average contractor I consider one of the most dan-
gerous practices that can be permitted. And another
thing that makes it more dangerous to the man, is that
the manufacturers of that type of plant have, unfortun-
ately, advertised and spread the idea broadcast that with
that type of plant you do not require as much skilled la-
bor as you do with the other type. Whereas, as a matter
of fact, in order to get good results, your labor must be
more gkilled and experienced than with the ordinary
type. As a mixing plant with small aggregates the mix-
ing effect with the revolving drum is nothing like as good
as with the twin shaft pug mill type of mixer. Where
you have stone to mix you get a better result than with
sand, but the difficulty with mixers of that type is that
it is difficult to get a good temperature of the stone in
the mixing drum. It is difficult to get at it, and when
you get at it it is difficult to obtain the temperature of
broken stone of very large size. The thermometer does
not come into sufficiently close contact with the large
particles to give you the temperature, so there are many
dangers attendant on that type of plant,
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Handling and Care of Road Machinery

By E. FAFARD
Superintendent of Road Plants and Construction, P. Q.

The Department of Roads owns 57 complete macadamiz-
ing plants, besides a special plant for gravel and earth
roads. These plants are placed at the disposal of municipal-
ities, upon request. This allows municipalities, who do not
wish to purchase a plant, to macadamize their roads with-
out spending a considerable amount for the purchase of a
road plant.
‘With each plant, the Department sends an instructor,
whose duties consist in having the work done in accord-
ance with the specifications. He must look after the plant,
be in daily communication with the Department and make
a weekly report, showing the work done during the week.
He must show in detail what each man did, the length of
the haul, the number of trips made by the carters, and the
amount spent for labours for each of these operations. These
reports are looked into and elassified by a civil engineer.
The instructor must alse Jook after all purchases and re-
pairs to the plant and tools. All purchases and repairs
must be asked for, on special requisition forms signed by
him, which are given to the merchants or to those making
repairs. Such requisitions must correspond with the ac-
countg which must be sent, each month, to the Depart-
ment to be audited; otherwise, tae accounts are refused.
The instructor must also keep the Department posted on
the state of the plant and of the repairs made or to be made.
The advantage given to the municipality of either renting
or borrowing the Government plants obliges the department
to move many plants from one municipality to another,
' every year.
Repairs and Maintenance.

. The method followed at present has been studied and
modified, and gives entire satisfaction. We have a head
machine-repairer, who formerly built plants and road ma-
chines, and he has with him another machine-repairer of
experience. They each have a tool-box containing all the
necessary tools to make the repairs on the spot. They also
. each have a portable smith’s forge, because in most cases,
the plants are far from villageg and workshops. They also
have the necessary utensils for melting metals, and cast-
ing babbitt bearings. The larger parts, which cannot be re-
paired on the spot, are sent to the Department’s store of
spare parts, which attends to the repairs to be made. The
repairerg work all season, following instructions of the De-
partment, repairing road plants. They must go only where
the Department orders them to go; they must report daily;
every Saturday, they must, on a special form, report to the
department for each day of the week, the use of their time,
the places where they worked, the work done each day in
each place, the distance covered daily, whether on a rail-
road or in a waggon; they must inform the Department, by
telephone, on Wednesday of each week of the place where
they are what they have done, and what remains to be done
to the plant; they must telephone to the Department as
soon as repairs are finished, so that they may receive ins-
tructions to go elsewhere. At the beginning of the season,
before work is started, and in the fall after work is stopped,
they are accompanied by four men who have experience in
repairing. They are given an itinerary to repair the plants
which have ‘suffered the most damage, and to put them in
good working order, because each in their turn, all these
plants have to be examined and overhauled. The head ma-
chine-repairer, in the Fall, ingpects the plants which he did
niot see during the summer, and reports to the Department
the parts which will have to be repaired during the winter,
and he, himself ships to the Department’s store of spare
parts, In Quebec, all the parts which will have to be repair-
ed. Linen tags are attached to each part, and the number
of the plant from which they come, is written in ink, as well
ag the nameé of the municipality. These tags rémain at-
tached, as mtich as possible, to the parts while they are
being repaired; thus, there is no confusion in shipping the
parts of the plants from which they were sent. At the end
of the season, on a special form, the instructor must make
a complete inventory of the machinery and spare parts
which he has on hand. Moreover, hé must explain in de-
tail, for each machine, the repairs necessary, in order that
should the head machine-repairer be unable to inspect all
the machines, or should the plant be too far, or the travel-
ling expenses are thought to be too high, the Department
knows what repairs have to be made to each machine and to
eaeh plant. The spare parts which can be repaired are
sent to the store. Before they arrive, a new part is shipped
to the plant, and the Department only charges the muni-

cipality with the cost of repairs. Thig is very economical
and also prevents work being stopped, very often, in the
best part of the season. To 6btain this result, we compel
the instructor to telephone to the Department every time
that the plant is in bad order and he is unable to repair it
himself; it is his duty, before telephoning, to find out ex-
actly the number of the part, if it should have no number,
he must be able to describe it, give its size, etc., so that we
may find it in and be sure of sending the right part. If he
is unable to give the information above mentioned, he has
to pay for the telephone or the telegram, and is liable to be
dismissed; and this denotes on his part, carelesness on a lack
of competence. 4

Our store of spare parts carrieg a stock of the parts most
in use, as we know the parts which wear out the quickest
and which are liable to break often: jaws, metals, packing,
fittings, oil, etc., are specially chosen. The store has over
$20,000.00 worth of stock. Three employees receive and
ship goods. By meang of a system of accounts, each part
sent from the store, from the shop, or by the manufactur-
ers, is charged to the plant which has asked for said parts.
They must also keep a record of everything coming into
the store, and deliver nothing unless they have a written
order on a special requisition form from the office.

Shipping of Plants on Cars.

I will here briefly explain the instructions given to our
instructors when it is necessary to ship a plant on cars, to
another municipality. The first thing to do is to order the
cars in advance, generally three flat cars. While waiting
on the cars, all the machines, spare parts, etc., are taken to
the station. When the time has come to load the machin-
ery on the cars, first of all, the wheels of each car must be
blocked very carefully, after which a strong platform is
built long enough to facilitate the loading of the heavy ma-
chines. Too much care cannot be taken in the construction
of this platform which will have to carry loads varying be-
tween 6,000 and 25,000 1bs. Besideg the roller which goes
on the platform under its own steam, the other machinery
is hauled on the car by means of a tackle solidly attached
to the car and to the machinery, and the cable is drawn by
horses. While loading machinery, two men must follow the
hind wheels of each machine with good blocks which they
slide behind the wheels during all the time that the machin-
ery ig going up the platform. This precaution has certainly
avoided serious accidents, both to men and to machinery;
in fact, if the cable of the tackle should break when a ma-
chine weighing from 6,000 to 8,000 1bs. is on the top of the

. inclined platform, I will leave you to suppose what would

happen if we did not take the necessary means to prevent
its coming down. When all the parts are loaded on the cars,
every wheel of all machines loaded on the cars must be s0-
lidly blocked. The best way is to place good blocks nailed
solid on the floor of the car, in front, behind and on each
gilde of the wheels; special care must be taken for the bin
on account of its great weight and the excess of weight it
has on top. The same instructiong apply to the unloading
of the machinery.
Installation.

The first thing to do, is to look over the ground where the
plant is to be placed, choose the driest spot, see to it that
the water is not too far away and is abundant, not to place
the erusher too far from the stone piles and quite a distance
from buildings, on account of the danger by fire and the in-
convenience from the dust and the noise of the machinery-
To set the machinery in place, we have spruce deals from
10” to 12” square, which belong to the plant and are use
for supporting the plant. These deals are much preferable
to planks placed on top of each other.

First of all the ground must be levelled, the deals are set
down and the portable engine placed on top of them. The
machinery is all set plumb with a level, and in a straight
line by meang of a string. In order to avoid all trouble, it
is wise to see that the machines are set plumb very often;
that is to say that if they are not perfectly plumb, there

“will be trouble. When the machines are not plumb, this ca®

easily be remedied to, by means of wooden wedges. After~
wards all the wheels must be blocked,
‘ Care of Boilers.

For the care of the boilers of the portable engine and Of
the roller, we give the following instructions which are
lustrated. As this is the most important part of the ma-
chinery, we insist upon having these instructions carﬂed
out to the letter, and the result obtained, since we have in”

/
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augurated this system, are surprising, in so far as repairs
are concerned, and saving in the fuel. It is the instructor's
duty to watch and also help in the washing and cleaning of
the boilérs every week. He must.also be familiar with the
Working of the machines, he must help to cast babbitt
bearings if necessary, help to tighten the bolts of the boil-
&r, and to block all leaks through which steam is escaping.

hile the work is going on, he must be able to know if the
Machines are in good order by the noise they make; he must
be familiar with the working of the pumps, of the inject-
ors, ete,

The portable engine and steam roller engineers must
haye a certificate of competence; they must carry out to
the letter, written instructions given them by the Dep-
artment in reference to, besides the care of the boilers, the
Most economical way of heating the boilers (heating too
Quickly a, hoiler full of cold water would be sure to cause its
destruction very quickly), that it has sufficiont water, (that
€ Drovision be regular and constant), of the care of mon-
Meters, test at least once a, day the safety valves, how to
Dut out the fire should the water become low in the boiler,

€ care to be taken in emptying the boiler: that is to say,
S€e that the fires are put out and not empty it by means of
Steam pressure.

he bortable engine is always under shelter of a shed

Which can be taken to pieces, built large enough to be able
to place in it, oil, straps, belts, spare parts, etc., This shed
S also used as a shelter for the men during showers, but it
S used especially in keeping the machines free from the
dust Coming from the crushing of the stones. This dust
Very rapidly damages the bearings and the shafts,

(o]

Steam Roller,

To keep a roller in 'good order, the roller engineer has
ore work to do than the portable engine engineer, because
the !'_oller is always going. He must specially look after

€ pipes of the boiler; if they leak, he is given by the Dep-

ment a, tube expander which enables him to repair them
quickly. He must, like the portable engine engineer,
his machine évery morning, while making steam, all

€ Mmechanical parts, the oilers, the grease cups, etc., see

at the bolts are tightened, see that there is no part worn
g See that the exhaust which is in the smoke stack, is
an(;king Wwell. This exhaust is sometimes blocked by rust
the trouble results, but they look everywhere for it except
i re. He must look after the excentrics, pistons and pack-
this- When the spikes are attached to the larger wheels of

er- roller, the instruetor must not forgeét to remove the scra-
th S from the wheels. This is very often overlooked; then,

Clean

exe SCrapers are broken and have to be replaced at great

Nse. The tubes of the boiler must be cleaned every day,
ttaller shonld never be placded in the hands of a man with-
In changing speeds, it should not be done
S s iW en the roller is stopped; by proceeding in this man-
ing: t will prevent the slide of the excéntric from spread-

The Stone-Crusher,

in‘%&er having levelled off the ground, deals are set down,
actly the same manner as for the locomotor, It is plac-

it sperf%ﬂy level. Owing to the vibration of this machine,
e ould be set down solid and be levelled very often. Un-
the gre bottom part of the elevator, a hole must be dug in
Whlch,ou-nd large enough to facilitate the removal of stones
Suppq, Might fall out of the buckets. It is preferable to
tl’om Und thig hole with wood so as to prevent the earth
tiog SHding into it,

My M8 the bearings. The bearings of the connecting rod
Tep € well connected, with the crank and require to be
ten in:;’ in g broper manner. The Department gives writ-
abgy tl‘tmtions with plant and sketch, and all explanations
h"l‘%o' '€ way to do it (copy of instructions and plan, ete.,
Wh Annexeq), ;
“ﬂcu.;,n the crusher is in operation, the instructor must
Ston forbia the men from using sledge-hammers on
It gop Vhich are a little too big to go in between tte jaws,
Jawg aetimes happens that by using these hammers, the
Jawgy '€ broken or else the hammer drops in, between the
%:!;“’”‘hich might cause the jaws to be broken or to break
ame of the crusher,
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Elevator.

The elevator is a wooden frame attached to the bottom
of the crusher and to the top of the bin. It supports a
chain of buckets which carry the stone from the crusher to
the screen which is operated by chains on a shaft above the
bin. The chain which holds the buckets must be greased
often with a special oil. If this is neglected it will wear
out quickly and cut the teeth of the sprocket wheels. The
grease cups on the bearings of the shaft of the screen must
be cleaned and filled with oil every day as well as the teeth
of the gears.

During that time all the stone and dust, in the
screen, is mixed the same as in a concrete mixer. A large
quantity of fine dust is taken up by the wind, and some--
times spoils neighbouring properties. To avoid this loss,
a light frame is put up on top of the bin, and it is covered
Wwith cotton or linen. It is economical to build a large plat-
form close to the crusher so as to enable the waggons to
haul the stone up to a level With the opening of the crush-
er. This system reduces the cost of handling and does away
with laborers to supply the stone crusher.

Sprinkler.

The sprinkler is used for carrying the water necessary for
cementing the stones during the last operation of the cons-
truction of macadam. There is a pump attached to this

. Waggon which is used to fill it when it is empty. As this

Wwork is long and tiresome, it is preferrable to h:ve a gas-
oline engine, with a pump and tank. Moreover this is more
economical. The tank is placed on a solid frame 6 or 7 feet
high near that part of the road under construction and it is
fed by means of a pipe which is attached or taken off when-
ever the gang goes further away. At the bottom of the
tank, there is a connection with valve. This connection is
three inches in diameter. With this system the sprinkling
waggon is filled in a few minutes, and there is always
e€nough water on the road to do good work, and the roller
Is never behind. A plant which is not organized to have
plenty of water always does poor and expensive work, If
there is plenty of water and it is close to the machines, it
Wwould be cheaper to take the pump off the sprinkler and
put it on the locomotor; the latter, by means of wheels and
straps can set it going and it will only be necessary to have
a tank. We have adopted a new system for that part of
the sprinkler which distributes the water, The old sys-
tems were too heavy and were subject to breaking ¢ften
and the cost of repairs each time was very high. The new
System is much ligter, cost much less and does not break.
Iron wheels are replaced by wooden wheels; they are very
much preferable. The gear of the front wheel is disposed
in such a way that it can turn completely under the water
tank., In this way the sprinkler can turn in a very limited
Space without destroying the macadam.

Road Machines.

With each plant there is a road machine which is drawn
by horses; but it is used cheap and advantageously when
attached to the steam roller. It is hard to find in munici-
palities three teams which can give the continued and reg-
ular effort required for this kind of work. With these ma-
chines the road can be put in form, the roadbed made, the
shoulders bevelled and in some places, the ditches cleaned,
much cheaper and quicker than with a shovel or an ordinary
plough, and the work is done much better, It is necessary
to have hag experience to be able to use this machine, and
We therefore recommend choosing a good man and always
take the same man, so as to give him more experience, and
he can render great services to the municipality, for the
maintenance of their earth roads The department gives
to municipalities instructions in how to make earth roads
with the machine and illustrations showing how to use the
split log drag which should be used after the road has been
but in form with the machines. During the construction of
the Levis-Jackman road, a split log drag was used to spread
the gravel dumped from the waggons and to keep the form
of the road which is being rolled. It was also used to ad-
vantage for the maintenance of the road =y, hich was div-
ided into sections from 4 to 5 miles in length, A patrol sec-
tionman was appointed to look after each section. When
the Department deemed it advisable, after g rain storm es-
becially, it gave instructions, by telephone to the patrol
sectionman, to pass the split log drag over the section of
Wwhich he was in charge; in this manner the drag wag pass-

~ €d over the whole road on the same day. The superintend-

ent would go over the road in an automobile, gee that,
one is on the job, etc. The instructions given by the
artment to the patrolmen were to pass first on the
close to the ditch, to level the shoulder, and on the ge

every
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turn to pass the drag towards the center, so as to bring the
loose gravel on the road towards the center. This caused
the surface of the road to be kept very evenly, to fill .in small
ruts made by the wheels and the tracks by the horses
ruts or holes, to facilitate drainage in rainy weather. The
are scraped off, the latter not always passing in the same
place the wear of the road is more evenly divided. Gen-
arally, a gravel road well rolled and cemented is so hard
that it is impossible for the drag to give it a crown when it
has been broken up. In that case, the road machine must
be used early in the spring; that is to say as the earth be-
gins to thaw and before it hardens up. Despite the roll-
ing, certain gualities of gravel take a long time to bind. In
this case, the use of the drag is necessary, S0 as to keep the
crown of the road until it is completely cemented. The
patrolman must bring a shovel with him, and if he runs
across a rut or a hole which the drag cannot fill, he must
use his shovel to fill it. During the years 1914 and 1915
split log drags were used for the maintenance of the Levis-

Jackman road. One man and two horses weighing 1300 1bs.
each, can scrape, in'one day, a section 4% to 5 miles long.

The Department has already distributed to municipalities
an illustrated circular showing how to build and how to use
the split log drag (a copy of this circular is attached to
this document). :

On the road going to Valcartier, at the request of the
Federal Government, in 1914, the Department had taken
charge of the maintenance of a portion of the road, over a
length of nearly 5 miles. The soil was composed of sand
which it was impossible to bind and of the hardest variety
for an earth road. After having put the road in form with
the road machine, this road was kept in good order by using
the split log drag, although there was a heavy traffic of
automobiles, trucks and other vehicles. All the heavy ar-
tillery passed over this road to be loaded on steamers going
across to Europe. I passed a few minutes after them, hav-
ing met them taking down the heavy loads at a gallop, and
the road was not in too bad a condition; there was at the
most 5 or 6 ruts. Generally it is thought that when the
drag has gone over the road once, that it has been repaired
for the whole season. This is a serious error, because in
order to obtain the best result, the drag must be used often,
especially when the weather conditions are most favorable,
that is to say after a rain storm, not when the earth is all
wet and muddy, but just as it begins to dry and before it
becomes hard.

Pick Plow.

The plant has alse a pick plow. This plow is used to tear
up the old macadam or to break up the ground.

Instructions for Casting on the Spot, Bearings for the
Connecting Rod of the Henry Stone Crusher.

Cut a planed board very plumb, of hard and dry wood,
corresponding to the measurements of the small plan (Fig.
1) and on this board, (fig. 1), attach a pivot of dry and hard
wood, which you must have prepared in advance. This pi-
vot must be turned in such a way that its diameter will be
very regular; the diameter must be 1-64 of an inch larger
than the crank-pin which is one of the crushez; attach it to

the board as shown on the plan (fig. 2), making sure be-
fore sawing and planing it that the ends of the pivot are
squared so that, when resting on the board, it will be very
vertical. This pivot must be attached to the board as in
fig. 2, by means of a long screw.

You will see that the covers on each side of the bearings
of the connecting rod are planed. Use a file to remove all
seams and dirt, if there is any. Roll some wire 8-16”, cross-
ways, around the pivot, as shown in figure 2. Place a wood-
en plug in the grease hole of the connecting rod and let it
exceed slightly so that it will touch the crank pin; in this
way, the canals for the oil will be made through the mouth
. and, the grease hole will be made by casting babbitt through
«the plug in the connecting rod. Place the conecting rod on
.the board, as shown on fig. 3, leaving on side “F” a larger

space, because the babbitt must be 1-16 of an inch thicker
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‘ thoroughly the fire box marked “E”, the top of the tubes

. 80 that any accumulation will blow out,
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on the side of the conneeting rod than on the side of the
cover, on account of there being more pressure on the side
of the connecting rod. Place on the block (1) at the end of
the connecting rod, as shown in figure “4” on part “HE” 80
that the planed part at the big end of the connecting rod
will rest plumb on the board. Place the dry wooden strips
3-16 of an inch thick between joints “K’ ’and “L” between
the cover “H” and the connecting rod “F” wide enough SO
that they will touch the crank-pin. Tighten the bolts by
hand only, and cast the babbitt not too hot so as not to burn
the wood. After it has been cast, scrape the inside of it
with a sharp blade or a file, on the side, and try to put it
back in place of the crank pin; scrape until the adjustment
is perfect after which put the connecting rod back in place
in the crusher, making sure not to put anything but the
liners, tin packing, and in sufficient quantity to allow the

just touch the crank pin without tightening it. The adjust-
ment of the bearings of the greasing shaft, at the smaller
end of thHe connecting rod, must be done in the same way.
Do not use other babbitt than the “Imperial”, which you
will obtain from the store of the Road Department, at Que-
bec. In carrying out these instructions, you will under-
stand that it is an easy practical and quick way of casting
bearings yourself. The board and wooden pivot which were
used for this, should be handled with care, and should be
kept in a very dry place. If you take care of them, you can
use them during the whole year.

Care to be Given to the Interior of the Boiler of the Roller:

As it is the engineer’s duty to know how the boiler of the
roller of which he is in charge, is built, a sketch is added to

the book of instructions, which you must study, as to know
every part which it is necessary to clean and to keep free
for the circulation of the water.

You should proceed in the following manner:

1.—Place the roller on a piece of dry road, raise the back
part of it with a jack, block the boiler under the parts A%
which are the extension of the side of the boiler, just high

enough to take off the big wheels; one inch high is guffi-
cient. Take off the wheels and roll them backwards, so a8
to have the sides of the boiler perfectly free. This operatio?
is not necessary for the locomotor.
I
2.—Take off the mud ports marked “B” on each side, not

one or two, but four of them; take off also those at the
ends, marked “C” as well as the plug marked “D”. Take & 4
scrapers and place them in the mud ports “C” and scrap® .

marked “F”, and everything that you can scrape off through
the tubes, between “F” and “G&" ;then, the bottom of the
tubes marked “G”, by the hole “D”, and all that will hav®
been taken off, will go down in the sides “H”. To cleal
both sides and the top of the boiler, introduce pieces of wireé
into the four mud parts “B” or, what is better for this kin
of work, strips of steel 3-8 or 1-2 inch by 1-32 inch thicks
and use them in all directions shown by the arrows on the
gketch. - The earth and dirt must be taken out by these
same mud ports “B”. When you have done this seve
times, proceed with the Wwashing beginning by the top, an
be sure to pass the pieces of wire or strips of steel in all
the mud ports and in every direction. Set the big wheel®
back in place and fill the boiler immediately. Pour into the
boiler 1-4 of gallon of Crest Crown composition, which wi
be supplied to you by the Deparitment. Make use of this
composition every fortnight. Have the water boiling £oF
two hours, put the fire out completely and when there ar®
10 1bs. steam pressure, then blow out the boiler.in the ordi”™
nary way. Let the boiler cool off and fill it up again. ¢
work of cleaning the boiler is now finished. By tollowl
this method you will obtain good results; the boilers wi
not be so overheated, which will prevent leaks and repa.i
resulting from a boiler not properly kept clean, and you ¥ L
produce steam much easier, more quickly and you will 'P’a’
less fuel. MR
Eyvery moring when water is boiling, it is a,&visaﬁw%
blow through the “stop cock” during three or four s bow



I
,‘E
o 24
|
e £

-~ out
- divigiong of the organization. This is especially true in
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Road Maintenance, Materials and Methods

by WILLIAM H. CONNELL,

Chief, Bureau of Highways and Street Cleaning,
Philadelphia,

A good organization is essential, particulal_‘ly in so far
38 maintenance is concerned, as it is practically impos-
sible to continuously and systematically maintain pave-
Ments and roads in first class condition in an economical
Manner, without a good working organization bm}t' up
along the lines best adapted to cope with the conditions
involyed in this important branch of work coming unde_}r
the jurisdiction of a highway department. By this it is
ot intended to give the impression that the maintenance
Organization should be separated from the constructlon,. as
SCparate organizations are apt to result in an overlapping
Of jurisdiction and a tendency to shift responsibility, and
oben up a field for unlimited excuses, as to whether the
Construction or maintenance division is responsible for
any unsatisfactory conditions that may arise relative to
he pavements. Furthermore, it is obvious that the logical
Organization to maintain the pavements is the one that
Saw them laid and is familiar with every detail of the
Construction, as very often a knowledge of apparently
trivia] conditions in connection with the construction bears
an important part in the future maintenance.

It is the intimate knowledge of the details of both con-
Struction and maintenance, not considered separately but
In their relation to one another, that is so desirable as a
future guide in highway engineering; consequently the
COombination of the two organizations in one wi}l accom-
blish far petter results than they would W_orklng more
Or less independently of one another, each with a limited
"esponsibility. Highway engineering may be considered
& specialty, but further specializing in construct}on and
Maintenance is not logical, as the two are dove-tailed and
fannot he considered separately. HEvery engineer en-

- Baged in highway work appreciates the fact that there is

B0 such thing as a permanent pavement for either city
Streets or coﬁntry rogds, consequently, in addition to the
Cost of construction, the maintenance repair charges dur-
Ing jtg life must be included in the final cost, and is a
most important factor in the selection of a pavement.
he main and most perplexing problem of a highway
department, no matter whether the department be a
ate, Municipal, County or Town Department, is, or event-
Yally will pe, that of maintenance. If a large percentage

 Of the roads or pavements are constructed, which is usual-

Y the case, then the /maintenance predominates, and in
act it isseonly in localities where there are practica}ly
10 roads or pavements, that the maintenance is subordin-
ated to the construction. ;
The activities coming under, the jurisdiction of the Mu-
Dicipal and State Highway Departments are not similar
every respect, but the principal functions do not differ
Sufficiently to affect the problem in the main. y
large Municipal Department embracing street cea.g-
18, collection and disposal of ashes, garbage and rub-

b Sh, and snow removal, together with the general prob--
lemS, such as construction and maintenance of pavements,

ete., mbraces a greater variety of work than. does a
sta'te(:%Department, gut- principally of a nature that is essen-
Hally 1maintenance. work. Likewise in a large State De-
Artment with an active organization controlling a large
area of improved highways, the maintenance problem is
£ore inyolved and complicated than in a County or State
'Depal‘tment with a less mileage of pavements or roads
Oder jtg care, so that the perplexity of the problem in-
{reases not only with the number and variety of activi-
°% but with the area of the territory and the mileage
o Toads and pavements coming under the jurisdiction of
the department, It is, of course, a much simpler matter
: Cope with this problem where the work involved is
ek that 1t can be' controlled from & central offide, With-
delegatmg the responsibility to divisions and sub-

Patly g routine nature. They are apt to over-
k themg:t %ﬁgt it is no trick to construct a pavement,
31 Supervising this work they are simply following more
tandard, and well defined principles, where, in
nce work, there is no set specification to fol-
uccess depending upon attention, to a certain

degree, to daily routine and principally to petty details
that present themselves in the actual physical work, and
in this there is an unlimited field for initiative. Personal
experience in observations of the wear and peculiarities
of the different types of pavements and road surfaces is
invaluable as a guide in research work, as there is not a
bavement to-day that cannot and should not be improved
upon. The difficulty of impressing upon the supervising
force the importance of this close personal attention to
detail in connection with the care of the pavements is
probably the most important single factor in the operation
of a large highway department, and must be reckoned
With, and especially in these times when the public are
becoming more and more exacting and virtually demand-
ing that the roads and pavements be kept continuously in
800d repair. This should' be obvious to all engineers in
charge of highway organizations.

For convenience the different branches of maintenance
work will be grouped under the following classifications:

1.—Routine Maintenance,
2.—General Maintenance.
3.—Emergency Maintenance.

Routine maintenance includes such work as the regular
street cleaning in maunicipalities, and the cleaning of
country roads and gutters, and any .other work of this
character that is more or less routine, and should be per-
formed under a definite schedule. The streets in the
thickly populated sections of the city should be cleaned
évery day; in less thickly populated sections, every other
day; every third, and so on until We come to the country
roads, which should be cleaned once a week, once every
two weeks, and some only once a month, depending upon
the amount and character of the traffic which largely goy-
erns the frequency with which the cleaning should he
done. The amount and schedule of work and the force
Decessary to perform it can be determined upon in ad.
vance and carried on in a systematic manner under a re-
gular organization, more or less military.

General maintenance includes repairs to streets and
roads, and involves different characters of work, each re.
quiring special knowledge on the part of those engaged
in the actual performance of the physical work for which
Special gangs have to be organized. Stone block, wood
block and brick repairs, for example, require skilled 1a-
borers who have made a specialty of this work, and are
employed under the title of pavers and rammers; while
repairs to asphalt and bituminous pavements must be
berformed hy men specially trained in this line of work,
in addition to the necessary force engaged at the mix-
ing plants. Macadam road repairs, the care of earth
roads, the bituminous surface treatments, also require
men specially trained, and while it is desirable to train
the gangs for each particular branch of this work, such,
for example, as bituminous macadam built by the pene-
tration method, waterbound macadam, bituminous sur-
face treatments, and the care of earth roads, the three
classifications, namely :

1.—Block pavement repairs.

2.—Bituminous pavement repairs
sheet asphalt, bituminous concrete, etc.,

3—Country roads, ‘macadam, gravel, etc.; bituminous
surface treatments, and earth road repairs,
represent the three branches into which the organization
is usually divided. Further sub-divisions can be handled
by those directly in charge of the different classes of
work coming under these: divisions by training the labor-
ers for the particular character of work to which they
are assigned.

This illustrates the difficulty of handling the work com-
ing under the heading of general maintenance, which not
only requires separate organizations made up of men spe-
cially trained in the different branches of the work, but
the character and amount of the work itgelf is of such an
indefinite quantity that it is very hard to control, and,
furthermore, can only be performed in seasons of ‘the
year when weather conditions are suitable, all of which
tends to make it difficult to maintain g good working or-
ganization, as is always the case when men are not regu-
larly employed all year round. ‘

(mixing method),
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The principal element leading to success in this work
is the application of the theory that “a stitch in time
saves nine.” This not only applies to the patching of dif-
ferent characters of pavements, but to bituminous surface
treatments, particularly when the treatment only consists

of a paint-coat lightly covered with washed gravel or
chips, which is only intended to last for a year or two.
Very often when a treatment is required on a road, and
the performance of the work is postponed for a cquplg of
weeks, the road will deteriorate and require resurfacgng,
so that it not only necessitates a more or less flexible
organization for the actual performance of the work, but
a very thorough study of the probable amount‘ of ma-
terial required, which should be purchased suffic1ent1y'1n
advance to avoid any delay in furnishing the ma.ter'lal-
This requires in addition to an efficient overhead organiza-
tion, composed of engineers well versed in.the art of
carrying on the work, a thoroughly systematized proced-
ure suited to bring about the best results under the con-
ditions to be met.

The third classification, or Emergency Main}enance,
congists of such work as snow removal and taking care
of extensive washouts, both of which require an emer-
gency force, as work of this character must be perform-
ed at once, and necessitates putting on an indefinite num-
ber of men, depending upon the volume of work, usually
for only a short period of time. This makes it necessary
for the organization to keep in touch with all avgulable
sources where men can be employed on short notice.

These are some of the reasons why the maintenance
problem is the most difficult one in a highway depart-
ment. Construction work, in the first place, is usually car-
ried on under contract, and all the cares and troubles
relative to the labor situation are up to the contractor, .tt%e
department requires the contractor to perform a §3pec1f1c
piece of work under definite conditions, ‘a.n'd is only
charged with the inspection, and the responsibility of see-
ing that it is performed in accordance with the require-
ments of the specifications. While, in the maintenancg
work the burden of the responsibility is up to the offi-
cials of the department not only in so far as the charac-
ter of the work is concerned, but for the control of the
organizations engaged in its performance.

The details of the different characters of repair work
including the methods and materials used are, of course,
very important, but nothing like as important as the
length of time that elapses between the origination of the
necessity for the repairs and the performance of the work.
Repairs should be made as soon as the defects, no matter
how slight, present themselves, and not weeks afterward.
The secret of success in highway work is continuous and
systemati¢ maintenance. The upkeep is the real problem.
The highways should be patrolled every week, and often-
er if necessary, and all defects reported and repairs mat}e

at once.

The general methods employed to maintain a system of
highways in good condition are the patrol method and
the gang method. The patrol method usually consists
in having a man with a team and the repair equipmernt
patrol, and be responsible for makinz repairs to a certain,
definite length of highway. The gang method consists
in sufficient gangs being employed, equipped with all the
materials to make repairs where ordered, the difference
between the two methods being that in the first method
the man who makes the repairs also patrols the high-
ways, while the gang method is dependent upon the re-
porting of defects being made by gpecial patrolmen, who
may be inspectors, engineers, etc. There is some differ-
ence of opinion as to the better method, but it would seem
that the reporting of the necessity for repairs by a special
patrol inspector and the making of these repairs by a
specially trained gang would be the better method. A
detailed description of the methods of making repairs to
the various types of roads and pavements would consti-
tute quite a voluminous document. Consequently, it will
only be possible to discuss the fundamental principles.

'Dirt roads should be well crowned and drained. The
shoulders should be kept clear, and the drainage ditches
open. Road drags and road scrapers must also be used
from time to time in order to keep dirt roads in good con-

/
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dition. An application of about a 20 Beaume gravity road
oil once a year will not only lay the dust, but will help to
compact the road surface under travel and form a sort of
crust. ]

Gravel and waterbound macadam roads: should be well
crowned, well drained, and the shoulders and drainage
ditches kept clear. The most effective method of main-

taining gravel and macadam roads is through the use of
bituminous surface treatments. The method and type of

treatment used, however, will depend upon whether it is

to be used for a gravel or macadam road, and the charac-
ter of gravel and stone used in the construction of the
respective types of roads. On other classes of roads and
pavements, such as bituminous pavements by the mixing
and penetration methods, cement, concrete brick and stone
block pavements, it is also important to keep the
roads well drained, the shoulders clear, and the drains
and ditches open. The methods of bituminous surface
treatments used on the city of Philadelphia suburban and
country macadam and dirt roads are as follows:

The suburban and country streets and roads receive
bituminous surface treatments of the character best suit-
ed to the respective roads, which are selected only after
making a study of the type of construction, the traffic and
social and local conditions in each instance. Generally
gpeaking, two methods of treatment are used on the
roads. For convenience they are divided, first, into bitu-
minous surface treatments, intended to eliminate the dust
nuisance and preserve the roads, and secondly a cheaper
method of bituminous surface treatment, used simply for
the purpose of laying the dust on macadam, cinder and
dirt roads, and not intended to preserve the road to any
great extent.

‘ .

The first method of treatment is used only on macadam
roads that have been put in good condition, as it is a
waste of money to put a high class bituminous surface
treatment on a road that is full of ruts and pot holes, and
not properly shaped up. The bituminous materials used in
the city of Philadelphia consist of coal tar treatment, hot
application, known as Tarvia A., coal tar treatment, cold
application, known as Tarvia B, water gas tar treatment,
hot application, known as Ugite No. 2, water gas tar
treatment, cold application, known as Ugite No. 1, and
asphalt cut-back treatments which consist of a mixture
of 60 to 65 per cent of 80 to 100 penetration asphalt, con-
forming to specifications adopted by the Association for
Stahdardizing Paving Specifications at Pittsburgh in 1913,
and 35 to 40 per cent of 53 to 60 commercial naptha. All
of these materials are applied in quantities just sufficient
to paint the road and to avoid possibilities of building up
a pad. In other words, the purpose is simply to have a
film coat of bituminous material on the surface of the
road and to re-treat the road as often as is necessary to
maintain the film cost, and in this way eliminate the
pushing and rolling under traffic, which occurs with bi-
tuminous pads.

The method of applying these bituminous materials,

treatment and the material to be used on the respective
roads has been selected, is as follows: The roads are first
lightly sprinkled with water and then swept with a horse-
drawn broom. They are then swept with hand brooms un-
til the surfaces of the stone are free from dust. This
sweeping, however, should not be done in such a man-
ner that the stone dust or binder will be removed from
between the stones. The bituminous material is thep
applied with a pressure distributor at a certain rate per
gallon, which varies on different roads, depending upol
their condition, and also whether it be a first, second OF
third treatment. The bituminous material is then alloW:

night, after which fine washed gravel—

Passing 4-inch screen .. .. .. .. .. .
Passing No. 4 Screen .. . .. 50 to 60 per cent:
Passing No. 6 Screen .. . 20 to 30 per cent
Passing: No. 10 Screen, not over......viss.. 10 per cent.

. 100 per cent:

is spread over the road at the rate of 13 to 18 pounds t0
the square yard, depending upon the amount of bitumif”
ous material applied. In some cases clean trap roc*
chips passing a %-inch ring and maintained on a 14 -inch
ring are used. !
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The theory of using fine washed gravel in place of
Stone chips isstwo-fold; first, to provide a covering that will
Dot grind up and pulverize before the bituminous material
has set up, and thus incorporate with it and build up a
Pad, such as is the case with the stone chips as they pul-

Verize Very quickly under any appreciable amount of-

traffic; second, it only contains 10 per cent of the fine
Sand and the pebbles constituting the rest of the material
are so hard that they do not grind up and pulverize for
from three weeks to two months, depending upon the traf-
fic. The process of pulverizing is so slow that the fine
Material is washed off the road after each rain, thus do-
?Hg away with the necessity of sweeping the road to elim-

Inate the -dust, which is necessary where stone chips are
used.

These treatments last for a year and have proved to
€ not only the most economical method of preserving
Toads of this character, but the cost is less than the cost
of Sprinkling with water, provided the roads are sprinkled

r'ee times a day and this, by the way, is not sufficient to
lay the dust, and, of course, it must also be understood that
the Sprinkling with water will not preserve the roads un-
€r automobile traffic.

The second class of treatment generally used consists
of asphaltic road oil from 18 deg. to 23 deg. Beaume grav-
Ity. "Phig material is applied to all of the macadam roads
that are not in fit condition for the first-class bituminous
SWrface treatment, and to all dirt roads, and is applied at

€ rate of 2-10 to 34 gallon to the square yard. On some
T0ads, depending upon the amount of traffic and whether
Or not the road is shaded, it is necessary to treat the road
0 May and treat it again in September. Such roads, how-
SVer, are the exception. In most cases this method of
Teatment will last for one season. The roads as a rule
are not swept before the application, nor is any covering
Dut over this bituminous material, as it is applied in such
Small quantities that there is scarcely any necessity fqr
COovering. The purpose in putting on this small quantity is
to insure itg disappearing from the road before the win-
€r sets in, in order to avoid the mushy condition that

-Prevaily when there is too much oil on the road in this

S€ason of the year.

The baint coat method of tar bituminous surface treat-
anents on first-class macadam roads has been a success
OF seven or eight years in this country, and it has also

€en used to g very great extent for a number of years in
Dglang. ‘

The asphalt cut-back paint coat’ treatments are some-
®hat new and have been largely developed in Philadel-
Dhi_a, during the last four years. The successful results in

iladelphia have led to its use in other localities in the
fast thig year, notably by the Highway Department of the

tate of Pennsylvania, where a large mileage of roads
4Ye been ‘treated using this method.

. The asphalt cut-back bituminous surface treatment, was
tv°1V9d through research work carried on with a view to
8 some way to utilize an asphalt in the paint coat

Dethog of treatment which had been so successful with

coe tars. In order to do this, it was necessary to use a
lymparatively stiff asphalt so that it would set up quick-
of O the road. This necessitated cutting back an asphalt
c about 100 per cent pemetration with from 85 to 40 per
tﬂnt; Of naptha. The purpose of the naptha is to make
toe Material of such a consistency that it can be applied
the o Foad when it is moderately warm. In other words,
i Daptha simply acts as a carrying agent, and after it
ots done its work, it evaporates and leaves the paint coat
aSphalt on the road.

ye'l’his Material has proved to be a success under a four-
‘m:r test, retreating, of course, every year or two, Or as
1 ag jg necessary, as is also the case with the tars.

ngh& Mmethods of bituminous treatments described, how-
eﬂ-;’; Te not applicable to all conditions. The roads treat-

try USt be built of comparatively hard stone, and the
“raffic congd

itions must be taken into consideration.

.€d. Where pot 'holes have formed
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The method of bituminous surface treatment described
for macadam roads built of hard stone and in good con-
dition can also be used on gravel roads constructed of
materials similar to what is commonly called Poughkeep-
sie gravel, which consists of large and small sized stones
with fine gravel for a binder. Where the gravel is com-
posed of any appreciable amount of clay, this method of
treatment would not give very satisfactory results. The
dust layer referred to, however, would benefit such roads
to a considerable extent. In discussing these bituminous
surface treatments it will be noted that great stress has
been laid on a paint coat or film coat to be renewed each
year or so, or as often as necessary. The object of this
paint coat or film coat is to avoid the formation of a pad,
but where the road is built of soft stone that would na-
turally be affected more by traffic than would the hard
stone, this point coat or film coat would not be satis-
factory. In such cases, it would be necessary to use a
larger amount of bituminous material and build up a 3%
to % inch pad. It is practically impossible to give any
general description for bituminous surface treatment
work that will apply to all conditions, but there
Is no road that cannot be benefited by the 'ap-
plication of bituminous surface treatments. It is, how-
ever, very important that all the details of the cleaning,
etc., previously described, should be given very careful
attention, and the roads should be re-treated before they
have gone into a condition of bad repair. After these re-
treatments have been applied, that does not mean that
they will not require any attention until the following
year. Some roads, of course, will not require any atten-
tion until the time for the re-treatment, but a great many
of the roads where the traffic is heavy will require patch-
ing all through the winter. The methods used in patch-
ing these bituminous surface treated roads in Philadelphia
are as follows: Where the surface treatment hag worn off
in spots and there is likelihood of a pot-hole forming, the
road is painted with tar used for cold treatments or ag-
bhalt cut-back, depending upon the character of material
the road was originally treated with, and chips or gravel
Spread over the area of the surface that has bgen paint-
a micture of
%-inch stones and a heavy tar somewhat similar to Tar-
via' A or an asphalt of about 100 penetration is placed in
the hole and tamped, and dry gravel or chips spread over
the surface. This can be done by heating the tar or as-
phalt on the road and mixing it with the stone, but a more
effective and better way to handle this kind of patching is

A0 malie up a mixture of the tar and stone, and asphalt

and stone and place it at different locations along the
line of the system of highways. By the use of a suitable
mixture of asphalt or tar cut back with naptha, it is pos-
sible to prepare large quantities of patching material
Wwhich will not set up so that it cannot be rehandled and
used for repair work during the winter, without the ne-
cessity of reheating. This is Bnown and the cold mixing
method of patching bituminous macadam and bituminous
surface treated roads. Such materials as Amiesite and
Bicomac are also adapted for winter patching, and have
given very satisfactory results. The main point that
should be, and has been, brought out in connection with
repairs to roads and pavements of all descriptions is to
make the repairs promptly when there is the slightest
indication of the necessity for repairs, and thus avoid
bot holes in the country roads and necessity for making
extensive repairs to roads and pavements of all descrip-
tions. ' The table on page 258 gives the detailed costs of
the materials and labor and unit cost per sq. yd. in con-
nection with the bituminous surface treatment work in the
city of Philadelphia.

Now that you are building a large mileage of highways
in Canada, it will not be long before your maintenance
pbroblem predominate as it will be looming up larger each
year, and you have a splendid opportunity to avail your-
self of the experience gained by the failures in other loo-
alities where#there has been a great deal of highway con-
struction. 'In conclusion it will not be an unfair state-
ment to say that the failures in highway construction have
been very much exaggerated. The troubel has been prinei-
pally, however, the failure to maintain th
ments after their having been constructed

3
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Cost of Maintaining New York State Highways

By Deputy Commissioner Fred W. Sarr, New York State !
Highway Department. £

Upon receiving your kind invitation to be with you to-
day and address you on the subject of highways, I was at
first reluctant to accept same owing to the voluminous
and important work which has been before the Commis-
sion during the past few months. In finally accepting,
however, I did so with the idea in mind of addressing you
on the subject of the maintenance and repair of improved
highways in the State of New York, which end of high-
way engineering in that State, I am at present associated
with.

The proposition of maintenance of improved highways
in New York State is an enormous one, practically ninety
millions of dollars having been spent by the State for the
construction of roads in the past seventeen years, and yet
with this huge expenditure, the experience gained and the
system now in force, the maintenance of highways, even
in ‘'our great State, is, I might say, still in its infancy. The
evolution in the kind of traffic to which our roads are
subjected, particularly the adoption of the use of motor
trucks carrying very heavy loads, and the general increas-
ed traffic necessitates a continuous study of individual
cases. ‘

General maintenance is comprised of keeping the paved
roadway surfaces in as nearly uniform' condition as pos-
sible, due regard being had for the relative importance of
each particular road and the character of traffic it bears;
keeping the earth shoulders smooth and safe for traffic;
the drainage system free from obstructions; all structures
in good repair and removing obstacles to vision, as brush
or overhanging branches.

If the work of maintenance of improved highways is
consistently performed throughout successive years, it is
certain that the efficient life of such roads will be
lengthened, and it would appear as though it could be
prolonged almost indefinitely, if year by year the ma-
terial added to the paved surface be equal or a little in
excess of the material which has worn away during the
same interval of time. This applies to the macadam type
of construction which constitutes the vast bulk of the
mileage under maintenance.

Maintenance should commence when construction leaves
off, because in order to effectively and economically main-
tain improved roads it is necessary that the roadway be
in a good state of repair at the time the maintenance work
begins.

As an illustration of the magnitude of highway con-
struction and maintenance in New York State, there were
on April 1, 1915, 5,345 miles of improved and accepted
state and county highways, and this mileage was in-
creased as the season advanced, and on December 31,
1915, there were 5,926 miles of improved and accepted
highways which has been maintained and repaired.

The following is a summary of the maintenance and re-
pair work performed during the past season, including
sums obligated on uncompleted contracts:

276 miles of highway resurfaced or reconstruct-

ed at an average cost of approximately $5,471

per mile; total (expenditures and obliga-

tlons iunder this dtem o, oo & liNTELT L 81,510,112
2,086 miles of highway given a surface treatment

of bituminous material and cover of sand,

fine gravel, iron ore tailings or fine crushed

stone, at an average cost of $419 per mile;

total expenditure and obligations under this

ARRIEE o S el R RS R 874,137
728 patrolmen employed in the work of main-

tenance and minor repairs, at a total cost

FRERIRDOY - b S Gl h L R 403,047
Expended for material and temporary labor in

making miscellaneous repairs and supply-

ing material to patrolmen for mainten-

el SRR BT CU GO s e R S SR e |
Expended for rentals of large units of repair
equipment .. .. . 58,136

Expended for purchase of equipment and tools  31.958
Expended for engineering, supervision, inspec-

9

. tion and expenses incidental thereto .. .. 334,724

X

Total amount expended and obligated for all
purposes, approximately .. .. .. .. .. .. $4,210,675

" materials, labor, rental and purchase of equipment and

- cut into at the time of improvement; the construction of
retaining walls to sustain such banks, and for the Pro”

The State Highway Law, or our authority, provides for
the maintenance and repair of improved highways either
by contract or departmental forces, and all work which
can be properly anticipated and foreseen, is incorporated
into contracts which are awarded to the lowest respon-
sible bidder, and emergency work and work of a minor
nature, particularly such repairs as cannot be definitely i
measured or expressed in contract units, is performed b
departmental forces. il

During our past working season there were 230 main-
tenance contracts prepared, advertised and awarded to
the lowest responsible bidder for a sum aggregating $2,-
271,566.59, or 61 per cent of the total amount expended.

There was expended directly by the department for

tools, the sum of $1,604,285.

! A study of the experience of our Maintenance Depart-
ment in maintaining and repairing highways during the
past year indicated that the expenditures are divided .nto
three groups: ;

First. Maintenance, or the act of maintaining and pre-
serving the various features of the highway in the same
or uniform condition; the cost of such maintenance of all
the improved highways of all types was approximately
$350 per mile, which involves the cost of the patrol sys-
tem and the material used by the patrolmen, together
with the cost of the surface treaements with bituminous
materials and cover and supervision.

Second. Repair, or the act of restoring the highway to
its former condition after more or less extensive deter-
ioration during the winter season with the contingent
freezing, thawing, unstable foundation, obstructed drain-
age, floods, washouts, sliding banks, etc., and that, the
cost of such emergency repairs was approximately $140
per mile for roads of all types.

Third. Reconstruction and resurfacing. While on many
of the improved highways it' appears possible, with effi-
cient maintenance, to preserve a standard of improve-
ment from year to year, there are those that show mark-
ed deterioration in spite of efforts at maintenance and ex-
tensive repairs from time to time. This deterioration ;(S
generally due to peculiar traffic conditions, combined
with unsuitable materials used in the original improve-
ments, and is often the result of insufficient foundation
material in the roadbed.

The total amount expended and obligated for all pur-
poses in the year will average $750 per mile when dis-
tributed over the entire mileage of improved highways.

This statement is misleading in that a large percent- "
?ige of the total improved mileage is of recent construc-.

on. '

The first highways improved by the State under the
Higbie-Armstrong Act were completed in 1899, and in
thirteen years, or to the end of 1911, there had been com-
pleted and accepted but about 2,600 miles, while in the
last four years there have been completed and accepted
3,226 miles. In other words, 55 per cent of the improved
mileage has been constructed an average of two years,
while the 46 per cent has been improved an average of
ten years. o

Assuming that no pavements should require resurfac:
ing for a period of four years after construction, it is ne-
cessary to eliminate the 3,226 miles which have been im-
proved during the past four years from the consideration
of the cost per mile for resurfacing and reconstruction.
Therefore, the total expenditure for this subdivision of
the work should be distributed only on such mileage 88 s
has been constructed or improved for a period of four e,
years, and when so distributed the cost per mile for this:
suitl)division during the past year is approximately $560 per g
m e. ¢ e OE

It would seem, however, that the average life of a pave: g
ment after reconstruction would be greater than that of -
the first improvement, as foundational weakness that has '
developed would be provided for in the reconstruction. y
80 the maintenance and repairs for the first five years
after the original improvement are greatly increased bY
heavy items which are properly chargeable to improve:
‘ment, and are really a completion of the improvemen! g
such as removal of slides from banks which have bees .

X o
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tection of the highway from the erosion of streams. Also

€ drainage conditions, as provided in the original im-
prOVBment, are often the subject of much complaint from
the abutting owners and necessitate modifications and
Construction of storm water sewers, all of which develop
and are taken care of in the first few years, after the
OTiginal improvement. It can, therefore, reasonably be ex-
bected that the cost of maintenance repairs and recon-
Structions will decrease in some proportion to the age of
the improvement and that the high cost of $660 per mile
for resurfacing and reconstruction, when applied to all

€ improved highways would never be attained, and that
the reduction in the item of repair would offset the in-
°rease in reconstruction as the improvements increased
D age owing to the gradual elimination of weakness, to-
8éther with the effect of efficient maintenance.

t would accordingly seem by this manner of reasoning
that the improved State and county highways of all types
€ould be perpetually maintained for about $750 per mile.

Our expenditures for the past have been segregated in-
0 groups to determine the expense of maintaining the
roads of various types, the expenditures in each instance
being charged to the type in which the highway was
classed at the beginning of the season or before recon-
Struction,

There were under maintenance during the season 192
Wiles of gravel roads, upon which the average expendi-
ure, including reconstruction to a different type, was
$955 ber mile, and the average expenditure, exclucive of
Teconstruction, was $577 per mile. Gravel roads, while
MWost Susceptible to deterioration under heavy traffic, are
Most easily and readily repaired. Said repairs are gen-
Crally accomplished by scraping and honing in the spring
abd the addition of new material from gravel banks in
he vicinity,

Surface ‘treatments have been given to gravel roads,
but are not generally satisfactory where any considerable

- traffic brevails. The tieated gravel surface is soon converted

o longitudinal ruts and ridges by displacement, and this
“ondition ig not as easily repaired after the surface has
°en treated. Where medium to heavy traffic prevails
th abpears preferable to lay a new macadam surface over
r © existing gravel, and this practice for the past season
tye;glts in the heavy expense for reconstruction of this
22There were under maintenance during the past season
498  miles of so-called waterbound macadam highways,

pon which the average expenditure, including resurfac-

;ng and reconstruction, was $1,055 per mile, and the aver-
tlge €Xpenditure, exclusive of resurfacing and reconstruc-
O, was $564 per mile, .
th he €xpenditures on this type of pavement are larger
coan On any other type, both for maintenance and re-
a’Vllistruction. This is partially. due to the fact that the
ty erage age of this type is greater than that of any other
% De, ‘The maintenance is more expensive owing to the
ecess}ty of more frequent surface treatments and to the
sgcessny for constant patching. The large charge for re-
ml'facing is due .to the large number of miles of pave-
Bt resurfaced, and not to the.cost per pile of the high-
4Ys thug treated. '
23 €re were under maintenance during the past season
1387 miles of bituminous macadam penetration method
Went, upon which the average expenditure, includ-

ang ‘e average expenditure, exclusive of resurfacing
Der Teconstruction, was $448 per mile. A much larger
ma t38e of this type of macadam is located on the
aa&n trunk lines than that of the waterbound macadam

s T in general, the motor vehicle traffic over this type

€ry much larger, in spite of which fact the mainten-
ent I8 less than for the waterbound macadam pave-

wgt the bituminous macadam mixing method type, there

upge 63 miles under maintenance during the past season,

318n Which the average expenditure for maintenance was
AL Der mile.

: ’p“he €Xpenditures on highways of this type during the

dert Season have, in general, been for labor on the shoul-

DProp. 04 gutters and other work outside of the pavement
Per, although in a few instances it was necessary to

) ,gl?;ue"llilsiderable patching to the pavement, but, in gen-
i

T ttle or no repairs were required to the pavements.
mﬂg:e most unsatisfactory type of pavement, from the,
ty iy

doy 2 20d - the construction of this type has been aban-
hed by our state.

\

Dance standpoint, is that of concrete bituminous
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The body of this pavement is formed of a low grade
of cement concrete which was given a light surface
treatment of bituminous material and fine stone chips at
the time of construction. This thin surface treatment
does not adhere to the concrete, is readily removed by
traffic, which then wears into the concrete, necessitating
frequent and constant patching. Numerous experiments
have been tried out with surface treatment of varying
depths, and the concensus of opinion of those who have
endeavored to maintain this class of pavement is that
any surfacing to be satisfactory must be thick enough to
have stability in itself and not less than two inches in
depth.

There were under maintenance during the past season
295 miles of this type of pavement, and the average ex-
penditure, including new surfaces, was $1,050 per mile,
and the average expenditure, exclusive of resurfacing,
was $532 per mile.

There were under maintenance during the past season
84 miles of first-class concrete bavement, and the aver-
age expenditure on highways of this class wac $129 per
mile.

These pavements are of recent construction, the aver-
age age being one year, and the expenditures were nearly
all for labor and materials on the shoulders and gutters,
a small expenditure only being required on the pavement
for filling the frost cracks with pitch.

From the limited experience in the maintenance of this
type of pavement, it would seem that an expression in re-
gard to the efficiency of the type should be reserved for
at least another year.

Under the heading of “Block Pavement” have been
grouped the expenditures for all brick, stone block and
asphalt block pavements.

There were under maintenance during the past season
291 miles of these types of pavements, and there was an
average expenditure on highways of this type of $190 per
mile, including the reconstruction of one section about
one-third of a mile in extent, and the expenditure for
maintenance was $176 per mile.

This expenditure is, perhaps, about evenly divided be-
tween the pavement and the shoulders. The expense of
the maintenance of the shoulders is much heavier with the
rigid pavements, such as concrete and block, than with
the macadam types. This is due to the smooth, rigid
edge which catches and holds the traffic parallel thereto
for short distances, similar to the effect of street car rails.
A rut is soon formed along the edge of the pavement
which is generally filled with crushed stone, increasing
the cost of shoulder maintenance.

On the older brick pavements there has been expended
a considerable amount during the past season for taking
0 pand relaying small areas that have broken down. In
the western section of the state, wherein is locq,ted the
greatest mileage of brick pavement, some 102 miles, the
average cost of maintenance of this type was $245 per
mile.

Summarizing the mileage and the average expendithre
for maintenance, repair and construction per mile per
year for each of the different types, we h.ave:

193 miles of gravel roads cost $955 per mile.

2,298 miles of waterbound macadam roads cost $1,066 per

mile.
2,387 miles of bituminous macadam, penetration method
roads cost $510 per mile.
63 miles of bituminous macadam, mixing method roads,
cost $181 per mile. .
295 miles of concrete bituminous roads cost $1,060 per

mile. -

84 miles of first class concrete roads cost $129 per

mile. '

291 miles of block pavement roads cost $190 per mile.
5,611 miles of all types cost $750 per mile. -

A review of the above summary would indicate that the
various types could be grouped in three classes, namely,
low, medium and high maintenance types, and when so
grouped we have 438 miles of low maintenance type, in-
cluding bituminous macadam, mixing method, first-class
concrete and block pavement, upon which the average
expenditure for maintenance was but $177 per mile per
yéar; 2,387 miles of medium maintenance type, includ-
ing bituminous macadam, penetration met_hoa, upon which
the average expenditure was $510 per mile per year; 2
786 miles of high maintenance type, including gravel,
waterbound macadam and concrete bituminous, upon
which the average expenditure was $1,069 per mile per
year.
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If the low and medium maintenance types are grouped
in one class, we have slightl yover half the improved
highways upon which the expenditure for maintenance is
about $440 per mile per year, and slightly under one-half
the total mileage upon which the expenditure for main-
tenance and repairs was $1,060- per mile per year.

It is contended that with the present system of main-
tenance in many cases the life of a pavement may be ex-
tended indefinitely. The method referred to is that of
treating the surface of the pavement with a light appli-
cation of asphaltic oil or refined tar, and a cover of fine
crushed stone, sand or gravel. This treatment consists
of spraying on the surface of the pavement about one-
quarter of a gallon of oil or tar and covering the same
with from ten to fifteen pounds of cover material per
square yard of pavement. These materials are worked
and kneaded into the existing pavement by the traffic, and
most efficiently by rubber tire traffic, and results in fill-
ing up the small interstices between the larger fragments
of the existing pavement and increasing the thickness of
the pavement from an ®ighth to a quarter of an inch. This
increase in thickness should more than offset the con-
stant wearing away of the surface by th abrasion caused
by the pounding of the iron-shod feet of the horses and
the iront-ire vehicles. The repetition of this treatment
from year to year will gradually increase the thickness
of the existing pavement., The ideal condition being
where this treatment approximately maintains the pave-
ment at its original thickness, as it has been found that
where the treatment has been too heavy or too frequently
applied and the oil and stone mat is built up to a greater
thickness than one-half inch, it is liable to creep and be-
come displaced by traffic, particularly in hot weather.

The experience in our state would indicate that a water-
bound macadam pavement under the average condition of
two years, after construction, then perhaps the treatment
rubber-tire traffic, should be treated once each year for
may be omitted the third year, and in subsequent years
treatment is required two years out of three.

With the penetration type of bituminous macadam, a
surface treatment is not generally required until the sec-
ond or third year after improvement, and thereafter a
treatment every second or third year. The advantage of
this type of treatment is the ability to thereby incorporate
a thin layer of new material with the existing pavement
at a minimum cost and restore, at more or less frequent
intervals, the part which has been worn away by traffic.

The most efficient material seems to be one that carries
65 to 70 percentum of bitumen or pitch and which can be
applied in a spray under pressure at a temperature of
from 80 to 100 degrees F. This grade of material is suffi-
ciently liquid for several days after being applied that it
may be worked and kneaded into the porous surface of
the pavement by the rubber-tire traffic.

A heavier material that requires heating to a tempera-
ture higher than 130 degrees F. in order that it may be
applied, cools after application and before receiving traf-
fic, and assumes a consistency of rubber gum, and while
it may be united with the stone chips by rolling, it cannot
be as thoroughly worked into the body of the pavement,
and simply lies on the surface as a mat which shifts
around under traffic and is worked into waves and hol-
lows. An example of the principle is the painting and
varnishing of wood surfaces. A thin paint or varnish is
applied and is worked into the pores of the wood by
' brushing and rubbing and a more desirable and perman-
ent surface is obtained than by using a heavier or thicker
varnish applied by pouring the same on the wood surface.
The varnish being so heavy it is necessary to heat the
material to make it sufficiently liquid to be poured over
the surface. No one would eXpect such a finish to a hard
wood floor to be very desirable or lasting. The floor could
be opened to use very much quicker, but permanent re-
suits. This would not be expected. This simile is set——
an explanation for the necessity of the disagreeable con-
dition of the road surface for a few days after the bitu-
minous rteatment is applied, during which period the
traffic is working and kneading the more or less liquid
material into the existing pavement.

There is also the necessity for the use of the light ma-
terial in- the subsequent treatments in that the light car-
rier oils soften the hardened material of the former treat-
ments and allow new material to unite and combine there-
with.,

The best results are also obtained where the least
amount of cover material permissible, is used. This can
best be explained by comparing the bituminous mater-

\
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ial to portland cement when used with sand in mortar. A
surplus of sand weakens the cementing qualities of the
cement. The same results are obtained by using a sur-
plus quantity of sand to cover the application sufficiently
to eliminate the disagreeable condition of the freshly-
treated pavement. Where the pavement is not open re-
quiring a filler for the interstices and where previous
treatments have been given, better results will be obtained
where no cover is used, but a freshly-treated surface with
no cover is dangerous to fast-moving vehicles and such
treatment is seldom resorted to in the country districts.

While the best results with surface treatments are ob-
tained with a semi-liquid bituminous product and a mini-
mum amount of cover, the disagreeable features of this
treatment from a traffic standpoint have been given seri-
ous consideration, and changes have been made in the
sp_ecifications for surface treatments, which it is hoped
will materially reduce the period during which the treat-
ed surface is objectionable from a traffic standpoint.

The light surface treatment with bituminous material
and cover does not appear to be suited to pavements
where horse-drawn iron-tire traffic largely predominates.
The iron-tire traffic appears to grind the bituminous ma-
terial with the mineral aggregate and keep the surface
roughened and loosened, allowing the volatile oils to more
;‘eadily evaporate. The bituminous material then loses
its adhesive qualities, and is ultimately ground to dust
and is washed or blown away. 2

The bituminous mat tends to make the surface water-
proof, and as the moisture in the macadam leaches away
through the foundation and not being renewed from the
surface the so-called waterbound macadam is no longer
waterbound and is simply dustbound and is ready to be
loosened by traffic in any spot wheer theb ituminous sur-
tace'mat is worn through and it is necessary to either
provide a heavy mat or constant patching of the area$
where the mat has worn through. The tendency is there-
fore with the waterbound type to give a general treat-
ment more often than should be necessary, which results
in building up a heavy mat which finally creeps and dis-
places under traffic in hot weather, and it is then neces-
sary to remove the entire mat and start over with the
light surface treatments.

With the bituminous bound macadam this precaution
is not as necessary. While the bituminous carpet sheds
off the surface water and the madacam dries out, the in-
dividual fragments are bound together with a bituminous
material and are not susceptible to the loosening effect
of traffic as they are in the dried out, waterbound type:
The results being that a much thinner bituminous surface
can “be maintained without constant patching, which re:
sults in less frequent treatments being required, and the
expense of maintenance of the surface by light bitumin-
out treatments on bituminous bound macadam roads 18
not much over half of that for waterbound roads.

The bituminous macadam, however, being of a moreé

. plastic nature, is more easily displaced by swift moving

traffic, resulting in transverse waves developing in. the
body of the macadam, and are not as pleasing to rideé
over as the more rigid waterbound.

With reference to the cost figures submitted herewith
while they are the result of but one year’s experience,
would seem that the large mileage represented woul

make the data of some value, this can be better appre:

ciated when it is stated that the improved highways ©
New York, if laid down in a continuous line, would pro:
vide an improved highway from Boston to San Franciscos
and from Maine to Florida, and thence to New Orleans.
With reference to the cost as expressed in units of
miles, I would state that the standard width of pavemeﬂt

on our state and county highways is 16 feet with e&r‘.l.‘,

shoulders of four to eight feet on each side of the pave
ment,

Referring to any statements which I have made which
are contradictory to those of some of the other speaker®
1 wish to qualify my statements to the effect that they 8r®
simply the opinion of the speaker as gained by the 0P
servation of the maintenance of some 5,600 miles of ime
proved highways.

As can readily be seen from the above data, the proP
lem of maintenance has not as yet been mastered, bu
believe, however, that the assembling in Congress wd
conventions of this character, of men engaged in rod"
work, where a free digcussion of experience and ideas is
permissible, will tend to and eventually be resultant i
perfecting to a very large extent, the matter of road con’
struction and the maintenance of same, and finally il
ducing it to a practical and economical basis.
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The Attifu‘de of Legislature to the Good Roads Movement

(A. C. EMMETT, Sec. Manitoba Motor League.)

byThe Session on Wednesday morning was presided over

» R. Howland, of Toronto, in the unavoidable absence-

ot 0. Hezzelwood.

Pa_per Tead by A. C. Emmett, Secretary, Winnipeg Auto-
Mopji]e Club, on “The legislative aspect regarding road
Construction.”

The attitude of the Provincial Legislatures toward the
Mpbortant question of road building, is becoming more
A¥orable as the economic value of good roads in the de-
Yelopment of our great Dominion is better realized. The
Tovince of Quebec is to be especially congratulated on
Vineide awake policy that has been adopted by the Pro-
!neia] Government, and which is being so successfully
Carried oui, :

7 9 many years the granting of aid from the Provincial

Yeasuries toward the construction of good roads was of

&13 Mmost meagre character, and it is only in recent years
R:t the Provincial Governments have passed Good

ads Acts under which the various municipalities can ob-

& L substantial grants toward the carrying out of a definite

distr;v?u defined plan of road improvement in the country
cts,

MUndel‘ the present Good Roads Act of the Provincg of
i:‘nit‘)ba, the government on petition from a province
tio S a grant of fifty per cent of the total cost of construc
brig of all roads of a permanent character, including all
hi 8es, culverts, drainage, etc., necessary to place the
8hway in perfect condition.
thi 0 Provision is, however, made for after maintenance, and
ums 0 me would appear to be a weak spot in the Act, as
in tess_ roads are properly maintained, the money expended
Ir construction is to all intents and purposes wasted,
my .tl_lere_ should be a provision in the Act, compfalling
anc’“ClDahties to make some provision for after mainten-
arg 1.0F @ Period of time equal to that of the bonds which
einlswed in payment of the construction work, such bonds
'I‘hg €uaranteed by the Government.
o the © Dresent system of road construction throughout
estelltlre Dominion, is not one that is conducive to the
tieq Tesults being obtained, as the work is generally car-
Out by the municipal councils, who although interested
kng © construction of good roads, have not the expert
ohtw edge necessary to see that the best results are being
alned from the expenditure of the ratepayers’ money.
th\a(t)rder to remedy this state of affairs, it would appear
the the' System of road building would be improved by
mimplacmg of all the main highways throughout the Do-
Who oD, under the charge of the Dominion Government,
the 8¢ engineers should construct the roads, take care of
the . 2Mtenance and the cost of the work be borne from
lfOIlsolmated revenues of the Dominion.
tro] . Second class main roads should come under the con-
Sbon f;f the Provincial Governments, who would be re-
cnetﬂ_ble for their construction and maintenance, and the
v Covered from the consolidated revenues of the Pro-
T sﬂ'ct?' Or in a similar manner to that provided for under
Ol 20 of the Road Laws of the Province of Quebec,
T Ih the Government may construct or recomstruct
{0 the 5 Connecting central points of importance and levy
. Tpe st on a mileage basis on municipalities benefited,
of yro third class of road would come under the heading
roadgmmpal Roads and would consist of the local market
. the . 2nd fgeders forming the connecting links between
w°uld in highways. The cost of such municipal roads
Wajng cOme under the present system of construction and
X eell:nce by local taxation.
thyo, Ncouragement of
eagoﬁlgh("}t the Province
of M:neflt to the good roads movement, In the Province
on OrmtOba, a Split Log Drag competition has been carried
Socig g Several years past by the Manitoba Good Roads As-
hag d‘m, and has been so successful that the government
$Degi  .9¢d to help along the movement this year by a
Will by 8rant towards the cost of the work. Such a grant
Of my Obably take the form of a percentage on the number
i mDeteis kept by each municipality under the dragging
tion, which will commence with the spring break
ast until freeze up. By extending the competition
: Manner it will ensure the roads being left in good
MOSto-n for the winter which, as everyone will agree, is
‘ desirable condition, as the smoothness of a road
v ghe daltel' sets in, guarantees it being in good condition
ﬂﬁs. ‘ling the surface water when the spring break up

taj

Split Log Drag compétitions

hg‘%sl’“t Log Drag competitions conducted by the Mani-
20d Roads Association are governed by rules which

LS
v

&

will also be found of the great-.

have been carefully thought out and are the result of sev-
eral years experience gained in the conduct of previous
competitions.

The competition is divided into two classes, gravel roads
and dirt roads. With the gravel roads competitors have
to enter one mile and for dirt roads two miles.

When all the entries have been received and tabulated,
the secretary sends out cards bearing the words “Com-
petition Stretch Split Log Drag Contest, Manitoba Good
Roads Association.” These cards have to be placed at
half mile intervals and kept in position by the competitor
throughout the competition for the purpose of drawing at-
tention to the work being done and allowing comparisons
to be made by the general public on the road condition dur-
ing the contest.

Score cards are also issued to each competitor and a
duplicate set provided for the use of the Judges who com-
mence their duties by making a first inspection of the
road before the work is commenced and follow this with a
Ssecond examination when the competition period is about
midway and a final inspection during the last two weeks.

These cards provide space for marking conditions at
each inspection and allowing points according to a fixed
scale for condition of road, contour, provision of good
shoulder for drainage, cutting of weeds at side, ete.

The municipalities in which competition stretches are
situated, make their own arrangements for payment to
competitors for actual work done and the competitors
are encouraged to carry out the work in the best possible
manner by the provision of prizes by the Good Roads As-
Sociation. Such prizes, in the province of Manitoba, are
$100 in cash and a silver chailenge shield for the first
prize winner ‘in the gravel class, $50 cash, and a special
prize for second man and $20 cash for third man.

The winner in the dirt class receives $100 cash and is
entitled to hold the beautiful “Banfield” Challenge Trophy
until such time as he loses it to another competitor. The
second man receives $50 cash and a prize of goods, and
the third man $20 and an extra prize. Special prizes for
extra good work and consolation prizes are also provided
by local merchants.

The period of time over which the competition is in"
progress, lasts from June 1 to October 31, or until the
roads freeze up and further work is prevented.

In order to cover the province thoroughly, it is divided
into Good Roads Districts in each of which individual
competitions are carried on and judged by local men or
judges from other localities who may be willing to volun-
teer their services. Such districts may consist of a single
municipality or a combination of two or three municipali-
ties and the latter arrangement is recommended as provid-
ing disinterested judges to cover he districts by inter-
change between the municipalities. :

The Provincial Government is this year assisting the
Split Log Drag movement by giving a grant toward the
cost of the work based on mileage so that the municipality
having a large mileage in the competition is assisted to a
greater extent than those which only enter a few miles.

Owing to changes necessary by the extension of the com-

petition period this year it is not possible at the present
time to give absolutely definite particulars regarding the
work, but the details given will provide a general outline
of the methods adopted in carrying on the annual Split Log
Drag competitions in Manitoba,
t may be said that it is almost impossible to get work
done on the roads when the farmers are busy harvesting
their crop or hauling grain to the elevators, but this only
makes a strong argument for the suggested revision of our
road system, as, if the farmer cannot be depended on to
do the work when it is most necessary and of the greatest
benefit to the agricultural communities, then the work
should be done by means that will assure a continuance
of work at all times. 3

I do not wish to offer any suggestions as to the best
way of bringing about such a radical change as I have
Suggested, as there are many delegates to thig confer-
ence who are more fitted to deal with this question than I

am, and I simply desire to see this question discussed by

the Congress with a view to improvement of our present
road system, which if only considered from the viewpoint
of military necessity, should receive the attention of the
Dominion Government as far as the main highways are
concerned.

In conclusion I would thank the officers of the conven-
tion for affording me the opportunity of blacing these sug-
gestions before you, and trust that the Congress will meet
with the success which such a laudable object deserves,
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The nature of the top course to be adopted for a road
depends, more than anything else, upon the traffic which it
is destined to accommodate. It is useless to insist upon
this fact, so well established by experience and now so gener-
ally admitted. '

The cost of top courses varies according to their qualities
and powers of resistance, and the more solid and durable
they are made, the more expensive, as a general rule, they
are. Incities, it is usual to employ a series of paving having
the greatest powers of resistance and of duration but which
are too expensive for the country districts.

On the trunk 'roads connecting the different cities and
forming the country’s principal arteries of circulation,
resort is had to pavings or top courses of concrete, brick,
bituminous macadam, water-bound macadam: with or
without a bituminous carpet. The choice of these different
top courses depends upon the nature and the importance
of the existing and future traffic, as far as the latter can be
forseen. These top courses are also all of them relatively
costly and require careful maintenance. They are only
used where absolutely necessary. But outside of the cities
and of the trunk roads there are a number of less important
roads. The total length of these latter is generally much
greater than that of the principal arteries above mentioned.
They are really local roads, connecting different villages and
giving communication with these villages and with railway
stations, factories and trunk roads to the farmers scattered
thtoughout the country districts. The traffic on these
roads is much less important than on the trunk roads and
in the cities, and from the economical point of view costly
top courses are not to be recommended for them.

They are generally known under the name of earth roads,
gravelled roads and—the most important of them-—stone
or macadamized roads, dccording to the nature of the top
courses employed.

When the soil is of good quality and gravelly, they are
maintained as earth roads. But when there is good gravel,
as frequently happens, it is sometimes preferable to make
use of it. And it is the utilization of this gravel for im-
proving earth roads, that we are now about to consider.
Even when stone is abundant it may be advantageous in
some cases to prefer gravel, provided of course that the
volume of traffic does not exceed certain limits.

It is necessary to remark however that this refers only to
good earth roads covered with a top course of bank’s run gravel
and not what is generally called gravel macadam roads. The
gravel macadam is constructed like ordinary macadam, but
with certain special precautions.

As this lecture treats only of ordinary gravelled roads,
macadam will not be dealt with. :

Surface Drainage and Underground Drains.

One of the advantages of well constructed gravelled roads
is that they can be made to serve later as foundations for a
more costly top course and one of greater resistance, if
traffic increases and if circumstances demand it. This
fact is worthy of special attention. :

‘Just as gravelled roads may serve as foundations for
water-bound macadam or for a top course of still greater
resistance, so earth roads serve as a base for gravelled roads.
That is to say that in order to construct a gravelled road it
is first necessary to establish a good earth road; in other
words to prepare first of all a suitable substruction.

Before gravelling a road and when all the principal earth-
works have been made and the road straightened, the curves
improved and the bridges and culverts constructed it is
necessary to be assured:

1st—of a perfect drainage of surface water.

2nd—of a suitable drainage of subterranean waters.
These two conditions are indispensable for any road no
matter what covering may be chosen for it.

To attain this end, it is necessary: !
1st—To create a complete system of ditches so as to
rapidly drain the water from the heaviest rains and from
the melting of the snow in the spring. The grade of the
different ditches of this system, their dimensions and their
form, should be such that no stagnant water remains a few
hours after rain and that this rapid drainage causes no
erosion at any point.

2nd—To inspect all places where subterranean waters
goak into the sub-soil and remain there, and to drain them
off by means of subterranean drains emgtying into the
ditches or by other means; to lower the highest level to

¥
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which water rises and remains in the substructure of the
road, to at least twelve or eighteen inches below the surface
of the road before it is gravelled.

There are many means of obtaining this result, but the
study of these means does not enter into the program 0
this lecture.

The large earth works, the bridges and culverts, ditches
and drains once completed, the levelling of the surface an
slope of the road should be proceeded with. A large part
of this work may be advantageously done with the roa
machine. %

If a steam roller or horse roller can be obtained for thi
purpose it may be employed to consolidate the surfacé
of the road and to ascertain that there remain no soft spots
or places not properly drained. ‘

It must be remarked here that it takes some time for the
drains to give the expected result.. In certain soils it 18
§01f11(13t1mes necessary to wait many months before the effeC'F
1s felt.

If by means of the roller, soft damp spots are fouf}d'
they must be drained and hardened before the gravel is 1aid:

It is as necessary to insist on this' question of surfacé
and subterranean drainage for gravelled roads as it is fof
earth roads and even more so. Just as an earth road may
be called upon to receive a covering of gravel or other toP
course so a gravelled road may later be called upon to beaf
a covering of macadam. It is therefore necessary that thi
covering should be protected from accidents caused by 'Fhe
lack of resistance of the substructure without its being
necessary to proceed, before laying said covering with pre:
liminary works of consolidation which should have beef
made at the time of the first improvement of the earth rod
or at the time of the placing of the gravel. :

Yet a covering of gravel placed on a solid substructuré
costs very much less for maintenance than another covering
on a damp and badly prepared ground.

Laying The Gravel Covering.

There are two principal Wways of laying the gravel.
1st—Covering the entire width of the road between the
ditches with one layer. Then it is given a fixed thickr}ess
in the centre which gradually diminishes towards the sidé®
where it is reduced to one or two inches. 0
2nd—Spreading a layer of gravel over the centre of thé
road for a determined width (ten, twelve or sixteen feet _forl;,
example according to the importance of the road) Wit
earthern shoulders three to four feet wide at each side £0
keep the gravel in place. In this case the thickness of the
layer is uniform over all its width or only slightly deepel ‘11; ‘
the middle, and the roadbed may be crowned from a It
to three quarters of an inch per foot. ‘ 15
In this second method a slight layer of gravel may alsg
extend over the shoulders allowing it to spread as far as the
ditches. This. gives the road a better appearance, ma ts
the shoulders more practicable for vehicles and,prevelﬁf"‘
the growth of weeds, facilitating also the maintenance oe.
the roads and also the surface drainage of rains from tgd
cen \ In the first met
it is also a good thing to give a slight crown to the st
structure before placing the gravel. fih
For heavy traffic the system with trenches is best.  y
The system without trenches which is not quite so cost
is generally employed for light traffic. ds
he average thickness of the layer of gravel dependf
?ﬁaoxt; t}&? resistance of the soil and upon the importancé
e traffic. 5
A good gravel on good solid ground may be reducedftgg
an average thickness of four or five'inches measured 2%
settlement. 1In the case of grounds with less powel ;r
resistance the gravel may be as thick as twelve inche8 jp =
more. The s reading of the gravel on the road may a!‘ )
done by first dumping it in heaps close together, which €%
then be spread with shovels, rakes or a horse scraper. Ke
Pebbles exceeding two inches in size are carefully I4% 4.
ahead of the gravel, so that they will be spread on the b ga‘
tom of the trench and be overlaid by the gravel, in Su¢
manner that when the road is completed none will be f0%7
within three inches of the surface. Roads so gravell,ed‘ ';1711’0
be rolled with a steam or horse roller if it can be easily P14
cured. The rolling accelerates the settling of the roa &i
it consolidates more quickly under the influence of trab*
An energetic harrowing of the layer of gravel et
rolling acts in the same manner and is to be recommen®™

J
\



- Pebbles which crush under the wheels of vehicles.

: J Of“ Such

- Corp,
~ Other

oundation for future macadam.

‘Pebbles should be completely rejected.
‘Tansportation even for short distances.
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When gravel is very sandy it may be laid in two layers
by interlacing between the two a third layer of half an inch
t0 an inch of clay, marl or earth. The whole is carefully

arrowed and then rolled. G o

‘The dry rolling of a bed of gravel, is generally difficult,
SSpecially if the roller is heavy. If water can be had it is
Preferable to sprinkle the layer of gravel before rolling.

When the road has been completely crowned it should
have a crown of an inch to an inch and a half per foot, If

€ crowming is left to traffic it is necessary to give a little

-More crowning when laying the gravel, two inches per foot

Or instance, because vehicles have the tendency to push

8ravel towards the sides. . If a gravel road is not rolled at

once it will take season or two to completely settle and

harden and sometimes more according to the quality of the

8ravel and of the soil and the nature of the traffic. During
IS time it is frequently necessary to employ the split log

drag to fill in the ruts, to level the surface and tore-establish
€ crown until the road is completely consolidated.

Gravelling on Stone Foundation.

When stone of good quality and of moderate size, say
4" to 6”, is plentiful in the fields, and when it is difficult to
adVantageously procure good gravel, a foundation of stone

May be interlaced between the bed of gravel and the pre-

Pared surface of the road. When the traffic is light and mo-
derate thig system gives good results and will prove a good
It is economical and per-
Mmits municipalities to await the development of traffic
before going to the expense of water bound macadam or of
€I more costly top courses, while enjoying meanwhile
the advantages of a good gravel road. \

Qualities of Gravel.

The gravel to be employed should not contain too large
2 proportion of sand, 209, to 259 is sufficient. Sand is
here understood to be that part of the gravel which will pass

rough a screen of a quarter inch mesh. Is should not be
t00 earthy. The little pebbles of which it is composed
Should be hard and of good quality.

Certain gravels contain too large a proportion of sand
Or earth. 1In this case, it is necessary to resort to screening

- Dot leaving any more sand or earth than can be avoided,
: 3’ 31186 to employ a much heavier layer of the gravel than
sual,

. In this last case the rain transforms the sand and earth
o mud which may be got rid off by the frequent use of

the split log drag, and through the drying up of the mud into

dust Which is gradually scattered by the wind or scraped or

SYeDt from the road. At the end of 'one or two seasons

there remains upon the surface of the road a layer of small,
hard anqg well cemented pebbles. !

Ome gravels contain a certain proportion of ver}‘rN i%fr&

€ DProportion of them is large the result is the same asin

the two preceding cases. Between these extremes occur

€ intermediaries. All gravel which contains soft

It is not worth its

ertain gravels bind with difficulty; others easily. Quartz
8tavel from the beds of rivers belonging to the first cate-
Ory, However, some silicions gravels coming from banks

 Outside of water courses bind well with time, notwithstand-

€ their freedom from earthy matter,. The same thing
Natura]]y applies to those containing a certain proportion

matter, .
Ome river gravel and some unwashed sandy gravel, which

- Sontain g proportion of soft pebbles, often bind very well.

,lf <8¢ soft pebbles, crushing under the wheels of velicles,
b to cement the union. = - . ; ;
of o1..€1 a hard gravel does not bind well, a certain portion
& Clay or marl or limestone dust may be employed by in-
SEDOrating it with the layer by the use of the hatrow or by
Sconomical means. This use of clay or earthy matters
€ gravel has been severely criticised, but 1 believe

With

G .lt)hat this criticism referred to gravel macadam only and not to

S8 run gravelled roads, .

i thIiE:ﬁs not the same thing in regard to economical roads in

We are interested here. The average distance that

i i‘t Pays tq transport gravel depends upon its quality. First

1ty gravel, which imakes a well-resisting wearing surface

w ithoyt too much loss is worth hauling three miles. For

carqy., Qualities this distance must be reduced, Sandy and
"thy gravel for example, requiring screening or an increas-

A h thicknegg of covering, which adds to its /cost, belongs to

"8 Category.
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The cost of labor and of horses have also an influence on
the minimum haul, to be adopted.

Each case should be studied separately and it is'impossible
to give general rules.

The Employment of Oiled and Other Bituminous
Products on Gravel Coverings.

To give more resistance to gravel coverings and to render
them more suitable for soft tires, oils and other bituminous
products have been tried, spread hot or cold as the
case may be, on “Banks run’’ gravel coverings lilke those
which we have been considering. In this province at least
the results have not as yet been sufficiently satisfactory
and there is little probability that they will ever be for this
category of gravel coverings.

It is not a question here of course of gravel macadam
coverings for which this oiling may be recommended.

Maintenance of Gravel Roads.

The permanent part of gravel roads, that is to say the
ditches, the drains, the foundations when there are any, the
slopes of the fills and excavations the bridges and culverts
are to be maintained in the same manner as in the case of
all other roads. They should have the same care.

The covering is kept in repair by use of the split log drag
which must often be used especially during the first years
to fill in the ruts, to level the surface and to re-establish the
crown, The split log drag is used as it is in the case of
earth roads, and preferably after rain. When for one
reason .or another depressions occur, it is necessary to add
some gravel where these depressions are only due to uneven
settling or to irregular, wear. In'these two cases the road
machine may also be employed to put the surface in good
condition again. But if the depressions are caused by
humidity of the soil it is necessary to resort to subterranean

rainage. ;

When the covering becomes thin and commences to
break up from long usage it is necessary to recover it with
a sufficient layer of gravel to support traffic without injury.

.Coverings constructed with hard gravel of good quality
will last a long time without the addition of new material,
but those which are constructed with sandy or earthy gravel
Wear more quickly and require more frequent additions,

4
Resume and Conclusions.

Coverings of unscreened gravel are a special type.

€y must not be confounded with macadam or gravel
coverings, that is to say with those made of screened gravel,
They may be utilized in a large measure, and Very economic-
ally, to improve earth roads, at the same time diminishing
the cost of their maintenance.
.. They are very suitable for local roads where the traffic
1s not very important.

‘Made with or without a stone foundation, -when they are
well built and well kept, they may themselves serve later
as foundations fer more costly' coverings, thus permitting
municipalities to await the increase of traffic on certain of
their roads before resorting to macadam which is more
costly, and have the benefit in the meanwhile of 'a good
rolling surface. :

The gravels of which they are composed are unscreened
gravel, generally of little value from the viewpoint of the
composition of top coures of great resistance. It is there-
fore important to submit them to as little manipulation as
possible,

All attempts to work these materials, or to complicate
the employment of them for the purpose of adding to the
resisting power of the surface which they are destined to
form generally add to the cost of these top courses of un-
screened gravel in such a proportion, that it would be better
to resort to water boun macadam composed of screened
gravel or of broken stone, with a bituminous carpet or

Ituminous macadam or concrete, but in doing so we depart
from the type which we. are considering’ and of which the
first characteristic is its economy. i
. The maintenance of these coverings is very easy and in-
expensive. It does not call for the use of costly machines
or special labour. The materials are close at hand., How-
ever, they support an active automobile traffic badly, they
are generally é)usty in dry weather, and if the scraping of
them is neglected they become muddy in wet weather,
Oils and other bituminous applications do not suit them
unless the unscreened gravel of which they are composed
18 of the very best %uahjcy. ' They are suitable only for
local roads. In the Province of Quebec they have so far
given good results. The government recommends their
use everywhere where they may be successfully employed,
In view of the results already obtained the government
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has established a branch in the roads department which is
‘specially occupied with these roads.

Some municipalities having first decided to employ
waterbound macadam and having with the aid of the
inspectors of this branch discovered beds of gravel, have
afterwards changed their mind and substituted with great
economy, gravelling to macadamizing.

In a general manner these roads may play an important
part ingthe improvement of the roadways of the country.

DEPARTMENT OF ROADS.

Province of Quebec
Letter sent out to rural municipalities.
MAINTENANCE OF GRAVELLED ROADS

Dear Sir,

The by-laws adopted by our corporation to order the con-
struction of gravelled roads contain a'clause providing for
their maintenance. In order to facilitate the putting into

. execution of this obligation, we give here below certain di-

- rections to be followed for the maintenance of gravelled
roads. (The same directions apply to the maintenance of
earth roads).

The ditches, pipes and culverts must be kept in good or-
der, in such a manner as to insure a complete and easy
flowing of the rain waters and especially of the water re-
sulting from the melting of the snow, in spring time. ;

Pipe sand Culverts—All mud that is liable to accumulate
in the pipes and culverts shall be removed.

Ditches.—Stones and earth that fall into the ditches
through the caving in of their side slopes shall be removed
so that they will not incumber the ditches. ;

Shoulders.—The shoulders should be mown and they
shall never be higher than the edge of the gravel proper, in
order that all water falling in the road can run off direct-
ly into the ditches. These shoulders shall always have a
sufficient slope. &

Caving in of side slopes.—All caving in that occurs in the
side slopes of the ditches shall be immediately repaired and
the side slopes must always be kept in good shape.

Discharges.—All the discharges from the ditches shall be
kept in good order, otherwise the water running in the dit-
ches ecannot find an outlet.

Draining of Subgrade. In all wet spots where it is found
necessary to underdrain the road with transversal drains of
dry stone, with concrete or clay pipes, it shall be done,
..The foregoing refer to the road: bed.

Organic Matters.—As regards the gravel proper, care must
be taken not to throw on its surface organic matters such as
sod, roots, etc.: all such material deteriorates the gravel.

Split Log Drag.—During the summer time, the split log
drag must be run over the road now and then in order to
fill in the ruts and maintain the crown of the road. When
running over the road with the split log drag, it is obligatory
to always begin by the sides in such a manner as to draw
the gravel to the middle of the road.

It is absolutely necessary to have a split log drag for the
maintenance of gravel and earth roads.

Specifications for the Construction of a Split Log Drag.

To construct a split log drag, select a light and sound

" wood. Spruce or cedar is excellent. Do not use hickory
ash or oak if any other wood is available; they are entirely
too heayvy. The most important quality of a split log drag
is lightness. The sketch attached hereto indicates the form
and dimensions of such a drag. This drag is made of a
round cedar post not over ten inches through. The cutting
steel of the front glab at the ditch end shall have a length
comprised between three and a half and four feet. With
gteel running the full length of the slab, the drag develops
a tendency to ridge tke centre of the road over much and
will be found entirely too heavy fer the average team and
with such a length of steel it is very difficult to correctly
shape a road. The half part of the front slab at the ditch
end only shall scrape the surface of the road. The other half
of the front slab is pushing the earth towards the centre of
the road and in order to attain this result, center line of
the drag shall make with the centre line of the road an ap-
propriate angle. In each special case the experience indi-
cates the best angle to be adopted. "The object of the rear
slab is to fill the ruts, the holes and depressions and to level
and harden the surface of the ground. It shall not be shoed
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with steel. This object is also to keep the plan of the split
log drag parallel to the surface of the road. That is, the
d_itch been supposed at the left side (see ‘the sketch) if the
right end of the front slab meets a depression the rear slab
shall prevent this right end to thrust into it. It is the rea-
sintv;hy the rear slab shall be longer, as indicated by the
sketch, :

The lower edge of this slab shall not be sharp but on the
contrary shall be two inches or more thick as indicated. The
steel bar used to shoe the front slab shall be three inches
wide and one quarter of an inch thick. :

A hole shall be bored close to the ditch end of the front
slab. An eye bolt shall not be used and, at the other end,
the chain shall be attached to the cross stake. The drag shall
be safely and completely covered with a platform which
shall present no opening wide enough for the foot. Such
openings are dangerous when the drag meets a boulder Or
a stump.

The front and rear slab are framed by using cross bars
having a diameter of two and a half inches. The distance
between the two slabs shall be two and a half feet. A The
cross bars and the slabs shall be framed together as firm-
ly as possible, using hard wood edges well driven. With
such a slab, use a chain fourteen feet long with links made
of three eights-inch wire.

Each municipality should have a certain umber cf these
split log drags along each road. They can be put in care
of the farmers and left at the disposal of those who will be
named to use them. ¢

Relqading.—When the depth of the gravel course becomes
too thin, the road must be resurfaced, that is the road shall
be recovered with a new course of gravel to a depth varying
with circumstances. The road shall never be allowed to lose
its normal crown of one inch to the foot when rolled.

Hills.—On the hills, a more pronounced crown shall be
given, and that in proportion to th incline.

When the Split Log Drag shall be Used.—The most fav-
ourable time to use the split log drag is after a rain storm,
when the ground begins to dry. However, if there happens
to be too long a spell of dry weather, the split log drag shall
be used all the same.

: Wide Tires.—It must not be forgotten that the use of
wide rimmed wheels diminishes the cost of maintenance to
a great extent.

How To Use a Split Log Drag.

1.—The drag must be placed on the road at an angle of
about 45° or, at such an angle as will permit to carry, to-
wards the center of the road, a small quantity of dirt or
gravel so as to fill up the ruts and the rolls.

2.—Keep the team at the ordinary pace; a greater. speed
is useless.

3.—Stand on the drag. Loading the drag with stone and
walking along side of the drag will give a poor result. The
best result will be obtained if the teamster changes hi$
place quickly, accordingly to circumstances for instance, t0
fill up a hole or to scrape off a greater thickness,l or to in-
crease or decrease the quantity of dirt or gravel to be de-
posited in the center of the road.

4—F'irst, scrape one side of the road, at the edge, close
to the ditch; continue the same way on one whole sectio®
-;md then, take the opposite side going up towards the cen-
re. /

5—See that a little dirt or gravel be carried to the cen-
ter of the road, in order that such center be 10” or 12” high- -
er than the edges and that the crown be maintained. %

6.—Should too great a quantity of dirt or gravel be scrap”
ed off by the blade, this wil. “e rémedied by shortening’ the
chain of the drag. The reverse will be done if the blade
does not carry enough material, b

7—It is the position of the teamster, on thed rag, that
determines the quantity of dirt or gravel.shifted ahead of
the blade. The teamster should always be standing up-
he stands near the sharpened part of the blade, the plade
will be driven deeper; this will cause the dirt or gravel t0
shift easily to the other end of the blade and the quantm"
of dirt or gravel will be distributed more evenly'. :

You are requisted to communicate this letter to your
municipal council at its next meeting and to acknowledg®
receipt of it. :

I have the honour to be, '

Yours very truly,

J. A. TESSIER,
Minister of roads.

]
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The Human Dynamics of National Development

1 5SS ST. JOHN WILEMAN.

The War Civilized Humanity is now engaged in is so
Stupendous it overshadows and conditions every phase of
our life, and for its aftermath history offers no precedure
- O analogies. We therefore felt justification in asking your

On. President and Executive if they would afford the
Obportunity for bringing to the attention of this representa-
Ve, cosmopolitan Congress, a constructive reformbearing
d.lrectly upon the after results of the war, and at the same
Ame bearing distinctly upon the object of your Congress,
Masmuch as it will furnish invaluable machinery for aiding

€ Dractical work of securing the construction of Good

Oads throughout the Dominion. May we tender sincere
Ehanks for the inyitation so cordially extended to plead our

ase. i :

In dealing first with what takes the foremost place in

all oyr minds, the war, I venture to state, that when it

- ends, as matters now stand, the Dominion will be absolutely
acking in any well organised efficient system for coping
With the following vital and complex problems.

(a). Providing permanent suitable occupation for the
Ahuhdreds of thousands of able-bodied soldiers who will
feturn when Peace is declared. Above all others they
deserve the best of your hands—they have freely given

eir bodies as a defence ‘against the Hun wild beast. Pos-
terity in the future will owe to them freedom from the
~XUssian thrall—an unbounded debt of gratitude is their

Ue—expressed by deeds, not words.

(b). The transference of thousands of war equipment

Workers to normal peace industry. Lo
.(€). Better methods for dealing with immigration and
distribution of labour. :

(¢). Publication of regular business-like bulletins as
to induystrial conditions and openings in employment from
Coast to coast.

(0. _
and co-operation with the public schools in placing children
0 suitable openings in industrial life.

- Of your national economic and industrial expansion, and
Jour ability to reap to the full the results of victory; but
3s yet, no organization has been created to deal with them,
ot in g perfunctory peacemeal manner, but in a com-
Prehensive national spirit. No problems affecting a whole
Nation can be dealt with in water-tight compartments, by
Fther individual municipalities or proyincial governments.
®re must be homogenity and activity of principle and
Method and close co-operation informing and guiding the

ole process.

-~ 0 turn to the object of your congress, good roads, have
~ {%U not often found differences in politics, provincial

oundaries and jurisdiction as hampering barriers in the
i-OBTess of your work.? Your efforts would be considerably
18htened if a national non-political organization were in
ex‘St.enCe, having a keen interest in stimulating beneficial
Public works and in keeping the working population as far

S Dossible a regular wage-earning fpopulatlon engaged in
Dl'oductive work of the highest usefulness in the develop-
Ment of the state. . :

Ou are invited to take no wild leap in the dark, to
gssay 10 untried experiment but you are asked to endorse
lg-d Secure the establishment here of a reform first born in
v 65, Which has been dccepted by all the nations in the
iang“ar_d of civilization, and endorsed unanimously at an

A ‘19f§'natlonal congress held in Belgium of glorious fame in

he statistics reports of the progress of the British,

shew Zealand, Australianand French labor bureaus systems
' ofow they have realised expectations in the primary work
acting” a5 clearing houses and of placing employer and

;'forker.m touch with the minimum of delay, the minimum

: The rency, without one tent of cost to either parties. . ¢
s

_8&0vernment reports from the previously mentioned

how > t)
{ Preparations have already been made to place a giant’s
18-5?@? of the work: of reconstruction, re-adjustment of
c

, ‘onditions and replacement of soldiers and war equip-
7 -It?ggt Workers, upon tlll)e respective National Government
‘ o B“!’eau systemgd. ;
of , ubmit to you gentlemen, that the early appointment
adp: Rérmanent commission empowered to organise and
to mlmstrate a chain of free public labor bureaus from coast

ucqa.st. co-operating with all the rovincial governments,
rﬂmcxpalities. and other public bodies, as well as with em-
: bYers and laborer, delegating to the districts where local
O bureaus are establishegl, a reasonable autonomy and

/

The stimulation of manual and technical training, -

hese six great questions vitally affect the very core

share in administration, preserving strict neutrality during
strikes and lockouts staffed by officials chosen for vocational

tness, as well as business ability, would be a potent factor
in developing the country industrially and economically
and in promoting the highest standards of citizenship.

Mayor. Ballantyne: Allow me on behalf of the town of

. Montreal West, and the Council to thank you for the

invitation to attend these meetings. There is no doubt
but what we are going to get good instruction here. I have
with me from our town council, Alderman Elder, chairman
of the Road Committee, and you have the hearty support
of our municipality and all other municipalities in the
island of Montreal, in the good work that you are doing and
are still going to do. There is no question about it that
good roads mean prosperity to cities, municipalities and
the farmers throughout the country. With the advent,
in late years, of the automobile and good roads added to
that, the isolated districts are brought into closer touch with
large cities and centres throughout the whole country, which
means business and prosperity to everybody. We have now
practically anewroad from Montreal to Quebec, and the chair-
man wants one from Montreal to Niagara. Miss Wildman
has explained what thist. esolution is for, and I am sure you
will all agree with what she says. For four years she has
been working strnuously in the province of Alberta for labor
bureaus throughout the province. I have very much plea-
sure in submitting this resolution to the Good Roads Con-
gress:

RESOLUTION.

Yhe Good Roads Congress endorses the establishment of
a Dominion Labour Bureaux system administered perman-
ently by a non-political Commission, as a National organiz-
ation indispensable to the adjustment of post-War con-
ditions, and the replacing of thousands of able-bodied
soldiers in civilian Employment when Peace is declared.
It further believes the system will be invaluable machinery
for aiding the development of Good Roads generally through
the Dominion.

Alderman Munro, Outremont, seconded, saying:I think
that the proposition that has been explained to you by Miss
Wildman is one of the most important questions occupying
public attention.today. It is estimated that at the present .
time, there are in the country over a hundred thousand men
working on munitions. At the close of the war these men
will have to look for employment elsewhere. In addition
to that at the expiration of the war, we will have probably
over 250,000 of our own men come back to this country.

hese men will have to be provided for in some way, em-
ployment will have to be found for them, and experience has
proven in the past, during the last decade when we had such
a large influx of immigration into this country, that they
congregated at certain points—Montreal, Winnipeg, Van-
couver and so on. While at these points there is always a
congestion of labor, at other points throughout the Domin-
ion it is very hard to find sufficient men to carry on the
different works that are in progress. The idea of this
national labor bureau is to have one establishment under
the Dominion Government, non-political, so that the main
bureau would be at Ottawa, and there they would be in
touch with every part of the Dominion where laboriswanted,
and they would have the machinery to direct labor to
wherever it is wanted. In that way strangers coming into
the country would not be at the thercy of quite a number of
the local labor bureaus whose sole aim, I am sorry to say,

as been to get the registration fee, and when they have
got that their interest ceases. These bureaus would be
under one control, that of the Dominion Parliament. Such
a.system has been in operation in New Zealand for twenty-
four years; run under the Federal Gpvernment,l.n Australia
or seventeen years and since 1911 in Great Britain. The
benefit to the community at large has been very great.
This movement is endorsed by all the large employers of
labor in the country. It is one that every municipality,
from the Atlantic to the Pacific will have to deal with
in the future and I would like to see every municipality
endorse this movement, and soon, when the time comes to
send delegations to Ottawa to press the importance of it on
the Dominion Government, every part of the country will
be represented. It is the one question allied closely with
the good roads movement, and a resolution from this con-
gress would carry very great weight. ’

The resolution was carried unanimously.
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Construction and Maintenance of Brick Roads and Streets
J. DUCHASTEL, M. Can. Soc. C. E.

One of the principal aims of Road Conventions of this
nature should be, in my mind, the education of the public
to the general details of the construction and maintenance
of some of the principal standard pavements. This can
only be obtained by honest talks in the simplest terms
possible, devoid of all the exaggerated statements and im-
possible claims which' are frequently advanced by parties
interested solely in the selling of some kind of paving
material.
The common man on the street should be made to
take some interest in the cause we are all trying to ad-
vance here today, and demand good roads and still better
roads, knowing that he can get them if he has a good
knowledge of what he wants.
Since the last fifteen or twenty years, or to be more
precise, since the advent of the automobile as a real factor
in traffic problems, the engineers have been eagerly at
work trying to meet in an efficient manner the very ser-
ious and new problems as they arose in rapid succession.
Hundreds of mistakes have been made through this
period, but we must be very thankful that many thousand
roads builders have profited by these same mistakes, and
today the fertile profession of engineering  has
seen some of its members branch off in a new specialty
as highway engineers. Some o fthese distinguished high-
way engineers are here gathered at this meeting. The
paper I am presenting today is not for their benefit, but
I will be most satisfied if it meets with their approval.
My only object, in complying with the wishes of our worthy
president, Mr. Michaud, is to do my little bit and give to
every day man who follows these Road Conventions, or
read their proceedings, the results of my experience in the
matter. K
. Before going any further I want it distinctly under-
stood that I am not to be classed as a crank on brick
pavements, and that I firmly believe that the merits of
all types of pavements for any special locality should
be carefully considered before any decision is arrived at,
so that my judgment on the matter must be accepted s an
unbiassed one.
The main principles governing the construction of a
brick pavement are as follows:—
1—The proper and efficient drainage of the sub-soil, most
important in our climate;

2—The careful compacting of the sub-soil and the shap-
ing of same to a grade to correspond with that of
the finished pavement; i

3—The construction of a proper concrete foundation. Most
necessary in cold climates and in localities where the
drainage of the sub-soil is sluggish;

4—The adoption of a cushion layer between the concrete
foundation and the bricks.

6—The careful laying of the bricks with the smoothest
surface up and lugs laying in the same direction;

6—The thorough rolling of the ungrouted bricks to an
even surface.

7—The thorough application of a proper cement filler;

8—The protection of the filler from rapid setting;

9—The prevention of traffic over the new pavement for
a period of two to three weeks;

/10—The competent supervision of the whole work by ef-

ficient men.

Allow me to discuss these important items in detail in
describing to you the manner in which a Wire Cut Lug
Brick Pavement was constructed on Laurler Avenue, in
Outremont, last year, under my supervision, by day labor.

Laurier Avenue is the main commercial street in Outre-
mont; it runs in a South-Westerly direction from Hutchi-
son Street to Cote St. Catherine Road. The distance be-
tween the curb lines is 57 ft. 6 in. and its length is 1092

ft. The grades of this street vary from 2.65 per cent
to 452 per cent. A double line of car tracts occuples
its centre.

The paving work was carried out in the folowing manner:

The old macadam pavement on the North-West side
was first excavated and both car tracks were pulled over
to this side overnight; then the Tramway Company in-
stalled new 115 1b. groved rails on new cedar ties on a con-
crete stab 18 feet wide by an average thickness of 8
inches constructed by the City. The pavement between
the tracks was then completed, and after a period of
fifteen days the street cars were allowed to ,run over
the new tracks.
from the North-West side, the paving operations were

After the old rails had been removed

immediately started. Traffic was allowed to ecirculate
throughout these operations on the opposite side, and as
soon as the pavement on the North-West side had pro-
perly set it was transferred over to this side and the pac-
ing operations began on the South-East side.

I shall describe only the construction of the pavement on
the two sections between rail and curb line, the paving be-
tween the tracks being carried out somewhat differently
on account of the presence, of the rails themselves. ;

1—DRAINAGE—The sub-soil encountered in the ex-
cavation was quite varied; bed rock at one end and common
dirt excavation at the other with rock underlaying. This
sub-soil has been many times disturbed by the construc-
tion of sewer, water and gas services in separate cuts
as well as the connections to same from the dwellings
along this street. ' Three lines of porous drain pipe 4 in.
in diameter were laid; two at the curbs at an average
depth of 12 inches below their level and connected to the
catch basins; the third line was laid in the centre of the
street below the concrete slab under the ties and connect-
ed to the manholes. The shallow trenches of these tile
pipes were carefully filled in' with 1 1-2 in. broken stone,
insuring thereby the proper drainage of any ground water.

2—COMPACTING OF SUB-SOIL—The sub-soil was
carefully shaped and thoroughly rolled with a fifteen ton

‘ roller until it was well compacted and.its shape corres-

ponded as closely as possible to that determined for the
pavement itself. Special attention was given to freshly
opened cuts, and quite a number of the old ones were also
thoroughly rolled. We observed that many of these old
cuts settled down considerably under the roller, demon-
strating the necessity of this rolling before construction of
any type of pavement.

3—CONCRETE FOUNDATIONS—A concrete founda-
tion was then laid to a depth of 6 ins. at least; the following
proportions were used—one of cement, two and one-half
of sand, and five of stone. Reinforcing rods 1 in. by 12
ft., spaced 12 inches apart, were laid in the concrete over
all freshly made cuts as a precautionary measure in casée
of further settlement. Twice a day, this concrete founda-
tion was thoroughly watered, and no traffic whatever was
‘allowed over it. !

4—CUSHION LAYER—When the concrete foundation
had properly set, two guide timbers 1 1-2 in. thick by 4 in.
wide were laid directly on the concreéte, one on the curb
line and parrallel to it, and the other along the rail, then
the sand and cement cushion, which had previously been

mixed dry, in the proportions of one of sand to four of cem- ‘

ent, was spread evenly over the concrete foundation to 2
depth of about 2 inches.
exact cross section of the finished roadway was then
drawn over this on the wooden rails levelling down the
cushion and compacting it.to a thickness of about 1 3-4
inch, This operation was carried on in stretches of about
twenty to thirty feet in length, when found necessary
more of the cement and sand cushion was distributed and
the templet drawn over again until an even surface was
obtained. Then, a hand roller weighing about 250 pounds
was rolled up and down the cushion until it was thoroughly
compacted. After this the templet was again put in useé
but this time the 1-4 in. iron shoes at each end being ré”
moved, thus allowing the templet to shape and compact the
cushion to a thickness of 1 1-2 in. When these' operations
were completed, the wooden guide timbers were remove

and the cushion materials placed and compacted in the dé-

pressions they had occupied. The importance of p'z'ope!‘ly

shaping the sand cushion will be readily seen, as theé

final shape of the pavement depends entirely upon it8
success. The addition of cement in the cushion adds but

little to the final cost of the full work, and affords 2

stable foundation for the bricks, which cannot be disturb

- by any ordinary cause.

It affords me great pleasure to bring to the attention
of this convention, the details of the construction of a ne
bedding course described ahove, and which is being rapid-

ly adopted by quite a number of leading engineers acros®

the line.

I am also pleased to state that Outremont is probably

one of the first Cities in Canada, if not the first one, t©
adopt this new type of construction. 5

It is well recognized today that many failures in brick
pavements can be traced to the non-uniformity of the san¢
cushion or the lack of proper compactness of same. It is
claimed by some that a brick pavement should have &
cushion 80 ag to keep its resiliency under heavy traffic. |

i

A heavy templet having the . |
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s vVery doubtful in my mind if the sand contained be-
Ween concrete foundations and the brick pavement has
feally any elasticity, and my opinion is that this plain
Sand cushion can shift or be compacted by heavy traffic,
and that the brick pavement itself may spring some-
What under this heavy traffic, but the sand cushion will
Dot follow and small air spaces between the sand and the
brick payvement may be formed introducing weak spots
Which may cause serious trouble later. It has also been
Claimed that the sand cushion prevents the crushing of
€ brick pavement under heavy traffic; this idea, in my
Ming, js not well founded. If bricks well grouted are not
able to sustain the load of modern pavement, the sooner
;hey are discarded as paving materials, the better it will
e.

The advantages now claimed in using a cement and
Sand hedding are as follows: j ;
Blimination of the hazard to the sand cushion during
Sonstryction’ as the pavement will not be injured at any
ime by rain, the wearing surface, with the exception of
the filler, being completed each day. If a rainstorm in-
®I'Venes no damage is done, as there is no sand to become
::‘tul‘at'ed and cause to worry about rolling the brick sur-
ce, ;

Bach brick in the wearing surface will be assured a
S€ment hond its entire depth, for if the cement sand should
Work Up in the joints, it will set up and prevent the shear-
W8 action which tends to crush the top of the brick.

. There is no chance for the bed to shrink or shift away

Om the bottom of the brick wearing surface, as the
B sty bedded in the cement sand or held in the

f8%0tar of the conerefe base.
€re these pavements have been laid there seems to
L total absence of any rumble under traffic.

u Slight settlements and breaking of bonds due to non-
- Ormity of sand cushion are eliminated.
~he striking example of grouted brick pavements laid
¢ement sand bedding can well be described here, and
T t is — the approaches to the Pennsylvania Railroad
;oMMinal in New York City paved in 1910, the bricks
oe D8 laid on a sand and cement bedding course mixed
" Ne to three, This pavement shows no signs of deteriora-
.jh°11,_ except along the curbs where the wheels of the
e*“’y loaded waggons skidding down the inclines have
Somewhat into the bricks; the traffic on these ap-
“Oaches it must be remembered, is very heavy.

wbe g

,ﬂeat_ly piled on the sidewalk edge or any convenient
"\WO S, were carried over to the droppers or pavers on
A °den pallets, five at a time, and placed behind them
b Plles, five bricks high and in such position that each

€k could be handled so as to bring its lugs always in
n o2me direction with its best edge up. The droppers
‘theidropping the bricks down in place could proceed with
bine YOk by standing on the newly laid bricks and drop-
g the bricks ahead with the lugs away from them on the
Inche Cushion, the brick joints Wwere broken at least three
m

Ng and finishing courses. Every fourth or fifth
w,—c‘e,,where it was found necessary to straighten up
‘Sif ht?se up the courses, this was done by tapping them
ef 1y with a sledge using 4 by 4 timber, three or four
Y long. At all times the bricks were clean and entirely
& from chips, dirt or other foreign matter. SR
a ROLLING—After a certain streteh of bricks had been
ton and the surface thoroughly swept, a small three
' dan:?eam roller was used to roll them down. This was
nﬁar N the following manner: The rolling was commenced
5 the curb at a slow pace and continued back and
Hiry UD to the rail, then the operation was repeated at
:anpker bace; then the rolling was done transversely
anq ,.o08le of 45 degrees with the axis of the pavement
ﬂek"" €n repeated in the opposite direction; then the
ing ‘tS.IWere rolled again parallel to the curb lines. Dur-
T the rolling the bricks were carefully inspected and
°Token or chipped. ones were Jimmediately removed
r?nlaced. Those bricks having settled too much as
'S those sticking up were removed and replaced by
tﬁ}ones' The rolling operation was really a very at-
Mye one to watch as the .Smoothing out of the brick
» . ,Was very noticeable after the first trip of the
or.2he rolling of all the bricks laid in one day was
tted every night, so that if the weather became
ks hel'e Was no chance of the cushion setting before the
> ad been properly rolled. Tt is useless to say that
fHOt mix any more cushion materials than was re-
Or one da’'ys work.

Courg
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>-LAYING OF BRICKS—The bricks, which had been

S, and nothing but whole bricks were used, except in
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T—CEMENT GROUTING. — The grouting was done as’
soon as possible after the bricks had been rolled down.
These bricks were first thoroughly sprinkled with the
double object of .supplying enough water to the cushion
for setting purposes, and the thorough wetting of the
bricks themselves, The sand and cement of the grouting
were mixed dry in equal proportion, one to one, and to an
uniform color. Batches of about two cubic fee: were
placed in specially construated portable mixing boxes,
having one corner lower than the -others, and the water
was added very slowly and the mass thoroughly mixed’
with a hose until its consistency was liquid enough to
allow it to flow without separation of the ingredients.
This grout was then poured on the bricks with large
scoop shovels and spread well into the joints with hand
Squeegees, and the operation gone over until the joints
were completely filled. The grout was always sufficient-
ly fluid to thoroughly fill the lower part of all joints and .
flow several joints ahead of the Squeegees, oozing up
to the surface as more grout was pushed ahead. I am per-
fectly sure that every joint was filled up with the grout-
‘ing from top to bottom, and that none of fthe cushion
material partly filled the joints. i .

8—After the grouting operations were finished, the pave-
ment was well covered with tarpaulins or cement bags,
and kept moist for several days, thus insuring the slow
settling of the grout,

9—Vehicular and pedestrian traffic was, kept off the
freshly made pavement for a period of at least fifteen
days, according to the weather and temperature. When
Pedestrian traffic had to cross a section of the freshly
made pavement, a thick layer of sand was spread over it
and heavy planks laid over this sand, so in no manner did
the pavement receive directly any traffic.

10.—I personally gave this considerable attention, and
aided by my assistants, every detail of the work was care-
fully supervised. No Highway Engineer can expect to have
800d results with brick pavement without the most minute
Supervision of every detail of the construction.

The bricks specified for this pavement were of the
type known as the “Wire Cut Lug Brick.” The main ad-
vantage in using these bricks are that the joints are all
uniform in width on account of the presence of the lugs
Wwhich maintain the bricks at an equal distance from one
another, and also the fact that the bricks have square
corners, and that the joints can be filled from top to
bottom at a uniform width without any danger of the
grouting being chipped at the surface, as in the case of
bricks with chamfer corners. These bricks had to comply

. With the general clauses adopted by the American Society

of Municipal Improvements.
The wire-cut lug bricks that were used were tested as
follows: j

Abresion Test, averaged thin blocks;

¥ A Per Cent.
at 600 revolutions. . .. . Sokrit AR e aD
at 1200 revolutions. . . . ........ WO i 12.00
at 1800 revolutions . . . . SR coee 14.21

Absorption Test; 1.21 per cent.
In conclusion I must state that the advantages of briek
roadways are as follows:

1—When properly constructed with the right materials
they will wear without being slippery;

2—They are the most sanitary pavements known, being
easily cleaned and absolutely dust-proof;

3—They are practically noiseless;

4—They are economic in the long run as they require
very little attention and maintenance.

6—They can be cut through when required and easily
repaired at small cost- without any cumb rsome plant

Details of Cost.

4

B per sq. yd. -
Exeavation: and CartiE I T S $0.490
Sub-drainage at corb Ne « i st sy et 0.042
—$0.43 per lin. yard.
Concreting
Labgst’ . riakiuss A D N bk waniatesaih e 50,2888
SRR Ny S R SRR 0.1388
ISt OTeG R s T e SRR RO o < 7 0.2687
(857w, i R S S e T SR D A 0.3853
Relntapaingrs il iUl ek o2 0.0169
MischHanBanN: . v it RSN e kg it 0.0009
oy oo At SR es G O S SR R 0.0060
. Depreciation on Mixer . ;| ..\....viu0uy 0.0086 7
spreten 1,068

g
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Plastering of }'gails (both sides):

EBhOr s e e 0.050 per lin. yd. of rail ;
Material. .. . . ....c... 0.065 per lin. yd. of rail 0.023
Brick work:
423 o o] b o B el R PR A S Pt AR B $1.418
$1.418
Clamant Lo o L e e e 0.179
Lo rG R S S R Rt el SRR SR R S 0.063
Hauling brick and piling along road.. 0.117
Laying, rolltng, making sand cushion,
grouting, expansion joint, cuiling and
replacing s G e G e i R R R 0.341
Half-inch expansion joint. . . . 0.015
MisceBanieo g i aioiadl s e w0 TN iy 0.015
i 2.148
Sundries (including Accident Fund, Lumber, damage
to trolley wires, and maintenance of lanterns,
L 2Ry e T N SR GO e S e T DT M b T el e S 0.080
$3.841
L]

The Chairman: An important point is the characteristic
of the brick and its density. You take the ordinary bricks
we get from the general run of brickmakers. They vary
intensely in their wearing strength. They may be alright
for rubber tyred vehicles, but for iron tyres I don’t think
they are as good.

F. S. Snyder: I think the Congress is very much to be
congratulated on this excellent paper of Mr. Duchastel.
It is very lucid and gives almost every detail that-a man
wants to know about a brick pavement. But there are
one or two things I would like to ask and that is how he:
has taken care of expansion and contraction. I have not
built any pavement this far north, but I have built a great
many brick pavements in Pennsylvania and have also
indirectly had charge of pavements in Cuba. There of
course we did not have the same climatic condition, we had
practically a uniform heat, but in Pennsylvania we had a
temperature as low as ten or fifteen below zero, and in the
summer we have temperatures on the pavements over
100°, so that we found that with our brick pavements—
there they were put on a cement grade, I have never used
any of this wire cut brick, it was the old matt joint with the
lugs—we had to put in expansion joints along the gutter
of about half to a quarter of an inch, and if the pavement
was wide we had to put one along through the centre.
Transversely we had to put in joints about 25 feet, if we did
not we found that our pavements cracked in the winter
time in about 25 feet blocks. I would like to ask how he
is handling this expansion and contraction? .

Mr. Duchastel: We did use longitudinal expansion joints
along curb line. They were prepared asphaltic expansion
joints, four inches high by half an inch thick.” In the centre
of the roadway, naturally, we could not place any expansion
joint, the car lines having to be there. As far as transverse
expansions go they were not put in at all. The experience,
I understand, of paving engineers in the States is that these
cross joints, or transverse expansion joints are a source of
great trouble and worry, they are really the weak part of
the pavement, and it is very hard to prevent the bricks
from crumbling away at these joints which are of a very
soft material as compared to grouting all through. We
may have a few cracks, the pavement has not been laid long
enough to test that, but I am not anticipating any trouble
about expansion simply because this pavement was laid
in the hotseason. But we may have a little contraction
trouble which I think can bewellcooked after and filled up
with proper material when they develop. But seeing that
the whole pavement is one and that the base forms really
part of the concrete base, I think any excessive variation in
temperature will be disseminated clean through. I bases
this statement on the fact that the concrete sidewalks we
have in Outremont have indicated troubles of this nature.
For instance on the old type of concrete sidewalks built
fifteen years ago the top surfacing was placed two or three
days, and sometimes longer after the foundation had been
laid, with the result that two layers existed, the foundation
course and the top wearing course of one and a halfinches,
absolutely distinct. And in many cases, especially in the
spring time, we had trouble with the wearing course lifting
up completely off the foundation. With the new type
construction of concrete sidewalk, where we are very partic-
ular to have the top surfacing course placed within an hour
of the foundation being laid in place, with the result of hav-
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ing the whole properly bonded together, we have had noné
whatever of this trouble, and probably we have ten times a8
many of the new as of the old sidewalks. I think a great
deal of trouble due to contraction in the old pavements,
where the bricks rested on a damp or moist sand cushiofl
which probably would not transmit temperature as wel
as concrete, clean through to the base, will not occur in this
modern pavement. I must frankly admit that my exper!
ence in that class of construction is very limited, but this
pavement laid by the Pennsylvania railway company goés
to prove that no trouble of that sort has been found. This
pavement has been laid five and a half years, and I have
seen it several times while in New York, and I have nevet
seen anything very important in the way of cracks.

Mr. Snyder: My experience is practically more with con:
traction than expansion and there is one thing I am g ad
to hear and that is that reference to sub drainage of the
foundations. At one time I was assistant supervisor OB

‘the Reading railroad. We have a big bed of springs under

our railroad and I tried to get the superintendent to put 11
drainage under, and he was going to fire me as a damne
fool. But the man is a.damned fool who does-not put propér
provision under-his roadway to get the ground water out
and I think that is going to solve half the trouble.

Mr. L. Hurtubise: About the approximate cost per yard
and the durability of it. I understand he mentioned the
Pennsylvania road which seens to have been built a few
years only. But is it in the knowledge of Mr. Duchasteé
that there are some other towns where they have buil
the same kind of pavement with the same material. And
thirdly, about/the brick.—It must be a brick absolutely
different from the brick we use for building of course, bt
what would be the cost of the brick?

Mr. Duchastel: The cost is the great drawback of that
brick in this country. We paid $40,00 a thousand
F.O.B. cars, the price of that pavement if I remember well
was $3.80, exclusive of the heavy concrete slab, which was
laid under the brick, that is the pavement alone. I havé
an itemised detail of cost of this construction, and will be
only too pleased to send any member present a copy of 1t-
As far as the brick that is being used, it is most extensively
used in the western states. There is quite a lot of it us€
in New York. The brick we used is named the Dunwiré
lug brick—that is not the name of any company making it
it is simply the patents covering the machine to cut thé
brick with, but the great advantage is that the joints aré
perfectly square and thereare no chafing edgesand no chances
of the grouting being broken down to the depth of a quartet
of an inch or more, thereby collecting dirt and dust and
making it disagreeable to ride over in a carriage. It renders
it absolutely noiseless, because the surface is as smooth 2%
an asphalt surface would be. 2

Mr. Cunningham: I express my personal appreciation for
this paper for the excellent information given. Would l'l'
be asking too much if you would add to the paper the deta!
of the cost which you have undertaken to send to arlyone
asking it. I understand all the papers are to be publishe
in a book which can be used as a text book and if this 11
formation were included I am certain it would be apprecia®’
ed by all who take an interest in the question of brick pa"e£
ments. The information given is one of particular intere®
to those in Western Canada where there is one thing
have in quantity, that is clay. We can convert that int?
brick. The density mentioned by you is remarkably goo%
One point is the six per cent of absorption. It is very ver
low indeed, that is one point we will have to overcome.‘h i
the manufacturing of the brick. But if you could publi$
the cost of the road in detail it would be of great value. <

Mr. Duchastel: I will do that, with pleasure. :

Mr. Edwards, Sherbrooke: You will be surprised to kn%’
that in that interesting city we have not one yard of pav®
streets, but this year we are anticipating paving our lqadmg
business street, and our committee has made up its mind >
use asphalt. What considerations led the speaker to U2
brick instead of asphalt or other material? 4

Mr. Duchastel: In the first place this street, Laul’v“% )
Avenue, is the main business street of Outremont. be
had a double line of cars in the centre, which had to i
paved with some type of block pavement and the advantag®
of qualities I mentioned in the conclusion of my paper of
the ones that governed us in the selection of that kin

pavement Wemake it a practice in Outremont to do al o‘f,
work by day labor, and so far we have no asphalt P aélse

All these reasons combined are those that dectded us to
this type of pavement. :

Mr. Hurtubise: I wish to thank Mr. Duchastel for hti: :
most interesting paper on Brick Pavements; it seems i
me this type of pavement could be used more trequen
ly, as it appears to be cheaper in the end than M&™
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other kinds. Mr. Duchastel must have given a lot of time
to the study of this paving, as well as to that of gutters
and sidewalks. I want to ask a question about the bin-
der of cement and sand; this is something quite new to
me; were the bricks directly on the binder while it was
damp? -

Mr. Duchastel: I don’t’ know exactly what you mean
by the binder; do you mean the cushion?

Mr. Hurtubise: Yes, the cushion.
Mr. Duchastel: No, when it was dry, perfectly dry.

Mr. Hurtubise: You said you noticed the bricks sank a
little after rolling.

Mr. Duchastel: Yes.

Mr. Hurtubise: If the cushion was dry, how could the
bricks sink?

Mr. Duchastel: Because it was simply sand_and cement
mixed; the thickness of the bricks varies a little, the un-
der surface is uneven, and the rolling presses them down.

Mr. Hurtubise: ‘What was the proportion of the cem-
ent and the sand?

Mr. Duchastel: Four to one.
(End of Fourth Session),

FIFTH SESSION - WEDNESDAY AFTERNOON.
U. H. Dandurand in the chair: As honorary president of

the Dominion Good Roads Association, I wish to tender the
earty welcome of the Congress to those of you who were
Not present at the opening. It is very gratifying to us to
Notice that the attendance is so large and so representative,

ur first Congress, two years ago, was well attended, at

A leqst we thought it was, but we find we were mistaken as it
IS increasing every year. Last year in Toronto it was very
8ratifying and we find as the necessity and importance of
the good roads movement is being understood throughout

. “anada, that these good roads conventions are being appre-

. CUated and better attended every year. I am rather proud
Of the fact of my foresight, because the first year1 thought

* 1 such a success that I made bold to propose that a Domin-
i lon Association be formed, in order to carry on the good
. Work. I find I am not mistaken by your appreciation so
b 1t g g great pleasure for me to wish you a very hearty

s Welcome, all those of you from Ontario and from other
Drovinces. We have several friends from way out west,
.Man}toba, and the north west, and it is a pleasure to see
the lmportance of the movement is appreciated by men
tl'é\vt?lling a couple of thousand miles to attend the con-
Vention. ' Naturally we had to choose a season when people
ould travel, when the farmers could attend easier, but we
fegret, notwithstanding, that we cannot show them what
€ have done in the province of Quebec. You may say we
lcman boast all we liké and cannot show the goods. But we
ave certainly made a great deal of progress since the first
Ongress. Some of our delegates who attended two years
a0, when we took them over the King Edward highway,
Z&'ere astonished to see the work we were doing. Since that
e we have gone on notwithstanding the war. We have
'11°W bractically completed the Montreal-Quebec highway,

. 8.47 miles nearly finished of beautiful roads, we have changed
aIDCe then thousands of wooden bridges for cement bridges
tl?.d Culverts, we have also finished a very nice bit of road,
\'ty-one miles, from Sherbrooke to the Derby line. Now

% €0 we tell our American friends that we welcome them,
botp oW that we are able to tell them that they are welcome
n;)th. by rail and road. They can visit us with their auto-
Kf’blles, a man can start from New York, and through the
bemg Edward highway, and down from Montreal, to Que-
thc' and from Quebec across to Levis back to Nieuport by
"? ackman road, do a continuous tour of seven hundred
do € on splendid road. Very little of it remains to be
a l_”e- I took the trouble, when I was in the States, to get

* be [Port from the American engineers as to the amount to
£ Completed in Maine, and I found they are fairly well
ov‘ance , and no one can hesitate to undertake that trip
meMOntreal and to go back via Maine. I believe these
precungs have done a great deal of good to Quebec, and our
 cacvInce certainly deserves crodit for they.had a great handi-
Oy .b' h_en people understand the size of the province of
 fortycs With a population of only two million people, and
undy‘ﬁve thousand miles of roads to maintain, you can
Byt otand that the financial end of it is no small problem.
Citige ¥ Ministers are confident in the public spirit of its
~1#€ns and also in the natural resources of the province,
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and have not hesitated a mgir_lute to undertake this vast
undertaking and it is being carried through with every haste.

I am sorry to say that Mayor Church of Toronto, who
honored us with his presence at the first Congress, when he
was then Controller Church, is unable to be with us as he
hoped. When I was in Toronto last year, and they did me
the honor to ask me to address a few worde in the City
Council of Toronto, I was telling them that I knew he was
a fit Canadian to be the mayor of even Toronto because he
was a great good roads enthusiast. When he came to
Montreal he put in a strong bid for the city of Toronto,
and any man who devotes a great deal of time to good roads
is certainly a good citizen and deserves to be Mayor. =He
was to have addressed this meeting this afternoon, but owing
to some military function—the presentation of colors to
battalions going overseas—he was unable to come down.
But we hope he will find his way to Montreal before the
end of the Congress. We all regret his absence, becasue
we all know what a good speaker he is and one who knows
a great deal about good roads. Mr. Hezzelwood was to
have presided this afternoon, and I request Mr. A. C.
Emmett, the secretary of the Winnipeg Atutomobile Club
to read a letter from Mr. Hezzelwood. Mr. Emmett was
very handy around here yesterday, I had an engagement and
Mr. Emmett was good enough to preside in my stead. This

_ afternoon it is turned about and Mr. Pillow being unable to

be present I take his place.

TORONTO, MARCH 6TH, 1916.
MR. McNAMEE, Secy. Good Roads Association,

4 MONTREAL, P. Q.
Dear Sir:

I regret that the pressure of engagements here will
prevent me from being in attendance at the Good Roads
onvention in Montreal. I wish you every success and
hope that the Convention will resuit in an added impetus
to good road making, but really I must confess thut unless
we obtain aggressive action on' the part of our various
legislatures, that I am afraid our present plans will prove
as hap-hasardous and capricious as the voluntary enlist-
ment has been. ‘More and more every day the writer is
eginning to believe in the conscription principle for all
public weal. Just as in the matter of enlistment, many
localities are failing to realize their reponsibilities and some
Provinces are not doing their share, so in the matter of good
roads, the same thing prevails.

~ My own opinion is that every effort should be made
on the part of the whole of Canada to enable the Allies to
overcome the German peril, for now and all time and im-
mediately that is achieved, then.our Government should
proceed vigorously with Provincial-wide or even Dominion-
wide schemes for improving the roads and thus developing
the resources of the Dominion. In the meantime, road
making could be carried on by interned enemies who might
be compensated for their work. I do not think it is wise
to promote great public undertakings now to employ our
manhood to the detriment of enlistment.” The 500,000 men
necessary from Canada will take every available ounce of
The remaining human
potential factor will be needed in the carrying on of all es-
sential industries and production. For instance, I think
it would be folly to divert the energies of a farm laborer to
road making at the present time, but with hundreds of
aliens interned in Canada I see’no reason why they should
not be used in road making.

It has occured to me from reading over the Parlia-
mentary returns of enlistment that there are sections of our
Dominion that for some cause or other are failing lamentably
in realizing the responsibilities imposed upon them by this
war which was not of our Empire’s seeking. Whether is it
an indication that they would prefer the German flag to
the Union Jack, I am unable to express an opinion, but the
result of voluntary effort in connection with road making
and enlistment have combined to convert me to favor some .
form of National Service that will impose upon every
community and every individual, the task of assuming his
or her fair share of community responsibilities and it seems
to me the sooner we recognize this and County Councils
and small Municipal Councils turn the matter of roads over
to the central governing bodies, the better it will be for us
and in time every community will be served with roads that
will not onily be a pleasure to the users but will be a boon and
a means of economy to all the people of the Dominion.

Yourslsincerely,
. OLIVER HEZZELWOOD.
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The Construction of Highway Bridges

LUCIUS E. ALLEN, C.E., Engineer County of Hastings.

A considefation of any scheme of highway development

“must include as a component part of such system its high-

way bridges, which in many highways bears no small part
of the total cost of the road. In view of this fact, a careful
study on the part of highway officials and enginéers should
be given to the designing and construction of bridges that
in point of cost and durability combined with the utmost
safety will best conform to present and future conditions
upon our highways. ;

While the wearing surface of the roadway will wear out
and require renewal from time to time, the bridge structure
should be so -constructed as to be practically permanent.
To attain permanancy in bridges as in other structures
requires not only careful designing at the start, but also
the judicious selection of those materials best adapted for
that particular bridge, and finally experienced workmanship
in combining the materials at hand into a finished structure.

It would be of little interest to miany attending this
Congress to enter into a technical discussion of the engin-
eering of bridge ' design, but there are certain facts
common to almost every bridge that is to be constructed,
which have an ‘important relation to the life of a
bridge, which should be of interest to everyone con-
/nected with highway work. One common error often
made in the construction of a bridge is the lack of atten-
tion paid to securing a good foundation. It matters
not what the superstructure may be, whether of steel or
reinforced concrete, 'unless the foundation is sound, the
superstructure may be damaged beyond repair.. ‘Accurate
and careful soundings should always be taken to determine
the character of the bottom upon which the abutments or
bridge piers will rest. This may be done by the use of
steel rods driven until either solid rock or a sound foundation
is found. In some cases a wash drill outfit may be used
consisting of a drill point attached to short sections of iron
pipe which may be connected togethér as the drill pene-
trates into the soil Water is forced through this pipe by

- means of a force pump and in this way the character of the

subsoil can be determined. In rivers or streams where ice
conditions are severe, it is usually necessary to trench into
the rock bottom so that the pier will have proper and secure
footing to withstand ice jams. This also prevents under-
washing of the pier from the currents existing in the stream.

As a general rule it is not advisable to construct the arch
type of reinforced concrete bridges upon anything less than
a good rock foundation or its equivalent. Where the foun-
dation conditions are not suitable for the use of the arch

~ type of bridge, the girder-beam type of reinforced concrete

may be used. In this type should settlement subsequently
occur in the abutments, the concrete slab would still be
intact, the reinforced-concrete beams acting in a similar
capacity to the steel girders in the girder type of steel bridge.

Due attention should also be given to the size and type'
of piers and abutments. In some cases it is economy to
use reinforcement in the piers and abutments, thereby
reducing the size of the pier of abutment and adding to its

strength and ability to withstand heavy lateral strains.

The wing or reventment walls connected with the abutments
should be constructed of such height and length as to
prevent backwashing of the abutment, and also retain to a
proper slope the earth approaches to the bridge. In some
cases it is advantagous to start the growth of willows along
the edge of the stream adjoining the wing walls to further
restrict washing, etc. It is important to remember that as
in many sections of this country, the forests are being deplet-
ed, the watersheds of many rivers and streams while not
being changed in area, yet the spring runoff of water is
much quicker than formerly, thereby increasing the danger
of washouts to bridge foundations. It is therefore good
practice to anticipate such conditions, and so construct
the foundations of our bridges as to withstand the test of

Selection of Type of Bridge.

Unlike highway construction there can be no standard
type of bridge that will be adapted for every locality.
Local conditions should in every case govern the choice or
selection of the type of bridge. This will in most cases
resolve itself into a consideration of three points: length
of span and head room; character of river or stream as well
as traffic conditions; and the character of the foundation
available. . ; :

The length of span will depend largely on calculating the
relative cost of long spans with fewer piers, or shorter spans
with an increase in the cost of the foundation. . The cost

of the superstructure should be made to balance as near as

possible the cost of the substructure. In some cases the
lack of head room or elevation of the approaches to the
bridge will prevent the adoption of the reinforced concrete
arch type, in which case the girder-beam type may be used
to advantage.

If steel is selected as the best material to use for a bridge,
the length of span will determine the type of truss. Usually
in bridges with spans up to 75 to 80 feet the low truss type
is the most economical, above 80 foot span length the high
truss type is usually used. The use of pin connected truss
bridges is being displaced to a large extent to the use of
riveted sections, either singly or made up of angles, channels
and plates.

The girder-beam type of reinforced concrete bridge above
45 foot span is not usually as economical as the arch type.
In the construction of reinforced-concrete bridges too great
care cannot be exercised in the selection of the best materials
entering into the concrete. Many concrete bridges have
been made failures simply from the use of poor material or
inexperienced  workmanship. The work of pouring the
concrete should be as continuous as possible, especially in
the slab or rib of the'arch. A careful check should be made
during construction to see that every piece of steel reinforc-
ment is placed in its proper location in the bridge. Many
times a careless workmen, not realizing the importance of
the location of a steel reinforcing bar, will displace it from
its proper location, thereby weakening for all time the
strength of the bridge. Sufficient camber and grade should
be given the concrete floor slab to drain the water from the
bridge floor. If solid concrete side walls are used, short
sections of iron pipe may be placed at the bottom of the’
floor and through the side wall to drain the water quickly
away from the floor.

. As before stated the character of the river or stream will
in many cases determine the best type of bridge adapted for
the locality, but the character and amount of traffic passing
over a bridge should always be taken into consideration in
determining the character and width of the bridge. While
it is difficult in all cases to anticipate future traffic conditions
on a.given highway, on main connecting roads or roads
leading into large cities or towns, the traffic is very likely
to increase. For ordinary country roads, a clear roadway
of sixteen feet is sufficient for ordinary traffic. For main
roads, where the motor traffic is heavy a bridge width of
twenty feet is not too great. In England many of the old
masonry arch bridges have in recent years been widened to
accommodate the large increase in traffic. : ,

It may be of interest to note that in a report presented
by Mr. H. Howard Humphreys and Mr. W. J. Taylor,
County Surveyor, ‘Southampton, England, at the Third
International Road Congress in London, it is stated that
of thirty-three engineers of county councils, who furnished
information regarding the use of reinforced-concrete for
bridge work, eighteen reported that reinforced concrete ha
been used for the construction of bridges and culverts carry-
ing main roads within their respective counties, while others
were considering its use.

_ The reasons chiefly advanced by these County Engineers
in favor of reinforced concrete bridges, as compared wit
steel and masonry were ‘“economy in first cost’” and ““econ-
omy in maintenance.” If the floor slabs of reinforced con-
crete bridges are kept properly covered with from five to.
six inches of gravel or crushed stone, there will be little
wear on the concrete surface of the slab itself. :

The artistic design and finish of a reinforced concrete

,bridge should also not be neglected. With little if any

additional expense artistic effects may be given to the con:
crete side walls by panels or open balustrades and suitablé
panelled end posts. If surfaced lumber is used for forms
and the fosms are removed before the concrete is too hard,
the surface can be brushed and given a uniform appearance
v&{hxc}z will add much to the general effect of the bridge
structure. ; !

If steel has been chosen as the best material suited tO
the locality, the Engineer for the municipality should pré=
pare suitable plans and specifications which may be sub-
mitted to the various bridge builders for tender. The
old practice.of allowing each bridge builder to submit its
own plans should be avoided, as in this way there is 100
uniformity of design, and many times price was the main -
consideration. The fabrication of the steel work should
also be inspected, especially the riveted connections. While
ordinary shop riveting is usually well done, the riveting
done in the field in erecting the bridge is often poorly doneé:
All rivets after being driven and inspected shouyld be im®
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Mediately painted in the field, previous to the painting of
he entire bridge. - Two coats of paint in the field in addis
10n to the shop coat should be given the steel work each
Successive coat being of a different color to insure every
Portion being covered.

. Too much stress cannot be put upon the matter of paint-
Ing steel bridges. Many steel bridges in Canada which
When constructed were first class bridges, through neglect
to properly repaint them have practically been destroyed.
€ speaker has examined some steel highway bridges
Which were constructed from 12 to 15 years ago, which have
ad to be replaced by new bridges owing largely to the lack
of proper painting. _Steel is not often put to a more severe
test than when used in bridge work, the action of moisture,
Water, the acids from the bridge floor, etc., all tending to
Contribute to rapid corrosion unless protected by paint.
The matter of the best type of floor covering for a given
bridge js also of great importance. While the use of
Concrete as a floor covering adds greatly to the weight of
€ floor system, and thereby increases the size of the
trusses, etc. It is generally considered to be better than
wood floors on account of the lower cost of ‘maintenance.
N main highways, or in cities a combination of concrete
and wood blocks makes a very durable bridge floor. The
Wood blocks should be creosoted, and the joints filled with
itch or asphalt to seal the joints. One advantage of wood
Ock bridge floors is a reduction of vibration due to traffic
S well as being noiseless. :
he capacity or safe load that a steel bridge is designed
to Carry is an important factor, and should be given atten-
tion before designing the structure. The future traffic
fequirements should again be borne in mind, as it is much
Casier to design a bridge for a 20-ton moving load than
afte,r having been constructed to reinforce or strengthen it
Or increased loads. Owing to the increased use of heavy
making machinery, such as traction road _roll\ers,
gt?-’ Which pass over bridges, |it is necessary to design the
Tidge to safely take a maximum load equivalent to the

Weight of this machinery. :

The load capacity for different highway bridges may very
fveniently be divided into two or more classes, depending

a

Co

. Mr. Duchastel read the paper of Mr. Fraser, Quebec, on
I’Iughway Culverts.”

e The_ limit of application of the word culvert is not exactly
Stablished. ~In the following few remarks I will apply the
fr rd somewhat arbitrarily to all work of whatever type,
clﬁm the circular culvert of 12" diameter to the bridge or
> ‘culvert of 8 feet span. In the province of Quebec these
Tl Yerts are considered as an integral part of our roads and
: hmr ermanent improvement is made in accordance with
De.Plans and specifications furnished or approved by the
. goPartment of Roads. The construction of bridge of
of Ater dimensions is generally carried out under the control
A the Department of Public. Works. But here again
poturally when the question arises of making a work of a
m.'rm.an_ent character on the probable line of a proposed
enorincial road, there is an understanding between the
bﬁglneqrs of the two Departments as to the location of the
'8¢ in view of securing the best possible alignment.

imAS the culverts constitute a permanent part of the

s itepr‘?VEment of our roads and their cost forms an important

i ey ?hm.th,e total cost of that improvement, special attention

i e°°n0er:1n Is therefore necessary together with method and
V.

i 5 (4
aven our provincial roads in the province of Quebec, the
it g%ge cost of the permanent culverts from 12 diameter

€et span has varied from $800 to $1,500 per mile.

Circular Culverts..

: 21& thf’, province of Quebec we make circular culverts of

Culy, 36" diameter. On our provincial roads all the circular

made ¢S are of concrete, and of all the other circular culverts

nepD the province, a little more than two-thirds are of

lay i the rest being of corrugated steel, iron or wtnﬁeq
e

‘saﬁ‘s?ejhe‘fe that the concrete culverts will give the most
Of o actory results if the materials used and the methods
‘i“?‘ﬁtructxon are those commonly known as the best, -

CANADIAN MUNICIPAL JOURNAL

203

upon traffic, and ranging from bridges capable of carrying
10 tons up to 20 tons or mare, which will ordinarily be
sufficient for any heavy moving load as above mentioned.
Allowance should also be made for decrease in strength due
to age, so that at the end of say 50 years what was originally
designed as a 20 ton capacity bridge, may have fallen to
15 tons loaded capacity.

There are many other details which time will not allow me
to mention that must be considered in selecting and con-
structing a highway bridge that combines economy of
design with permanancy. It is however a source of much
gratification to Highway Engineers, that more careful
attention is being given to this important branch of High-
way work than formerly, and great advancement has been
made within the past few years in methods of construction,
so that when the construction of a great Canadian National
Highway from east to west is commenced, as we believe
it will be, the construction of its bridges will conform in
beauty and permanency with that of the‘highway itself.

DISCUSSION,

D. D. Gray, Experimental farm superintendent, Ottawa:
I would like to ask Mr. Allen,what he thinks the deprecia-
tion ?of value would be of a well built concrete bridge per
year? :

Mr. Allen: I always estimate that a properly constructed
reinforced concrete bridge, assuming that your foundations
are good, is practically a permanent structure, the only
depreciation will be in your floor slab. If that is kept
properly covered with gravel or stone even that will be
practically nil. I may say there is an instance of one
bridge in France, which is now probably fifty years of age
which is in just as good a condition today as when it was
built, and the materials of that time, such as cement, were
not as good as the cement which is made today.

Mr. Gray: That is a question I wanted answered because
a great many of us, making roads and bridges, forget per-
manency in the jobs we are doing, and I think that one
of the prime things we should consider is whether it is going
to last for ever.

Mr. Allen: That is the great advantage of reinforced
concrete for bridges, they may cost more, but, if properly
built, they are established for all time.

Highway Culverts

ALEX. FRASER, Highway’s Dept., P.Q.

Concrete today, though it may still improve in the future,

as passed the experimental stages as to the certain results
expected. But our manufacturers of concrete pipes, at
least as far as the province of Quebec is concerned, do not
all use the best methods of manufacture. Fortunately, a
movement is now under way with a view to the formation of
an Association of all the concrete pipes manufacturers like
that existing in the United States whose main purpose will
unquestionably be to put on the market a more uniform
product and one of the very best quality.

The quality of the pipes is not, however, the only con-
sideration that can assure to the culvert its permanency and
its efficienty. It is also absolutely _necessary in place
with care if we want them to give good  results.

any foremen or inspectors since they do not always under-
stand the importance of every detail are frequently inclined
to overlook some of them in order to save time. Consequent-
ly the need of intelligent and experienced foremen is
greater than one is commonly led to believe, because it is
often very expensive.to repair a culvert when, after the
roller has passed or the pavement is sometimes nearly
finished, breaks or dislocation is noticed.

A culvert has two main purposes to perform: to provide
a safe passage to the traffic and to secure a perfect drainage
while protecting the road.

To provide a safe passage to the traffic, we will have to
give to the culvert a length equal to the width of the travell-
ed way. This is specially important at the inter-sections
of roads. A reduction of the width of the travelled way in
a road at each culvert would mean a serious danger, especi-
ally where the culverts are numerous, as they generally are
along a river or a lake. Moreover, the addition of one or
two pipes to a culvert in order to provide an adequate length
can be done in most cases without increasing the cost of the
culvert. The addition of one or two pipes will often allow
us to build a smaller headwall and so economize a certain
qluagtity of concrete which will compensate for the addition-
al sheets. :

. The aligniment of the culvert must be so as to provide a
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rapid flow of the waters. To that end the introduction of
two or four right angles in the line of a ditch for the laying
out of a culvert, as it frequently happened in the old struc
tures, must be avoided. If the line ditch at the upstream
and downstream side of the culvert happen to be on two
different lines of not more than 25 feet apart, we generally
prefer to place the culvert at a.certain angle with the
centre line of the road so that its two ends will meet the
two lines of the line ditch at each side of the road.

We must specially take care not to place the culvert at
right angle or nearly so with the centre line of the road and
between the two line ditches. If those two ditches are too
far apart, it will be better then to place the culvert on the
produced line of the upstream end ditch. By doing so we
will get rid of two angles and we will reduce to the minimum
the underminings which may be caused during the flooding
seasons.

To determine the opening of any culvert we can take the
impirical formulas of Talbot or Kutter which are most
commonly used, but it will also be kept account of the
present dimensions of the old culverts and of the informa-
tion often very important that can be procured from those
living in the locality and knowing perfectly well all the local
conditions.

The trench to be excavated for the culvert ought to be
at least two feet wider than the external diameter of the
sheets to be laid. This is a detail of which I frequently
experienced the importance. If the trench has but a width
equal or nearly equal to the external diameter of the culvert
it will be difficult to sufficiently ram the earth in the lower
part and the latter will seldom be rammed at all. Conse-
quently the culvert will not be held firmly enough in place,
and when the rolling starts-it will tend to move, the joints
will be dislocated and the sheets will frequently break.

We must be careful to give to the bottom of the trench
a concave form suitable to the sheets to be placed so as to
ensure to the latter a greater bearing surface and of a more,
uniform resistance. The minimum grade of the bottom of
the trench will have to be at least of 5 inches per 100 feet,
and be made so as when the culvert is in place to allow the
water to flow freely on a regular grade inside as at the up-
stream and downstream ends. It is very important to
have all the joints cemented on both sides so as to avoid all
washouts and caving in of the soil around the culvert.

A very important detail which is too frequently overlook-
ed in practice is to make the backfill by parallel and succes-
sive layers of not more than 6 inches thick, and to perfectly
ram each of them. This is a most necessary condition to
keep the culvert from moving and breaking under the roller.
The backfilling materials must be carefully selected. The
materials taken out of the trench are not always satisfactory.
They will frequently have to be replaced by a more stable
and more dense material, clay, gravel, or course sand.
Light soils, fine sand or any material containing vegetable
matters should never be used.

1t is necessary to pave the bottom of the ditch at the
upstream and downstream end of each culvert specially
if on account of a steep grade or of a break in the profile
there is danger of erosion occuring.

We must be careful to leave at least 12 inches of earth
over the culvert, specially if we have to deal with vitrified
clay, corrugated steel or concrete pipe. If it is not possible
to give the 12 inches, it will be better to lay a cast iron pipe
culvert. ;

. Other Different Types of Culverts.

Most of the remarks made with regard to circular cul-
verts apply to the other types of culverts of plain or rein-
forced concrete, quadrangular culverts, slab culverts with
or without beams and arch culverts.

A control which cannot be exercised in the case of cir-
cular culverts, control of the mixture, of the quality of
materials and of all the other details in the making of
concrete, can here be exercised freely. To this end, it is
important to permanently keep a competent foreman or
inspector on the work being carried out. His duty should
not be limited to the supervision of the proportion of the
mixture and the time of mixing of each batch. A mechanic-
al inspection is not sufficient, the theoretical reason of the
importance of all the details must be well understood. When
the materials are accepted by the engineer, the inspector
or foreman must see that the stone and the sand are always
kept clean, that the mixture is done methodically, that it is.
not too wet, etc. He will frequently have a look to the
forms, see that they are always kept in line and the dimen-
sions permanent. He must pay atténtion that the concrete
is steadily rammed to provide a compact mass, and that the
stone is always kept away from the forms to insure even
surfaces.
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The"width of the roadway on these culverts should be of
18 feet on local roads and of 24 feet on trunk roads.

The bed of the creek where the culvert is located must be
paved with dry stone if on account of the grade it is exposed
to erosions.

The alignment of the road in view of the location of these
culverts must be made in a judicious way. Except where
unavoidable they should not be located on curves specially
on short radius curves. Too frequently the culverts have
been located to suit the creek and not enough consideration
has been given to provide a judicious alignment satisfactory
to traffic. d

In the.course of the few foregoing remarks I do not pre-
tend that the subject has been fully dealt with, I have only
touched a few main points of which experience has shown
me the most practical usefulness and without which a
culvert will but accidentally possess the necessary qualities
of permanence and efficiency.

The Chairman: We have now with us Mr. E. A. Cunning-
ham, the representative of the Board of Trade and the
city of Lethbridge, Alberta. I am afraid there is a con-
spiracys on, because there are so many members from the
west, who seem very anxious to have the next convention
in Winnipeg. It shows you they think a good deal of these
Conventions when they want them all over, We have
had many applications from the city of Baltimore—they
think we can run Conventions and they want us to go there.
It is very flattering to us, I don’t know what the annual
meeting which takes place on Friday morning will decide,
but I am sure our friends from the west are putting in a
strong bid to get the next Convention there. Although
Mr. Cunningham is not on the programme I am sure you
will be glad to have a few words from him.

Mr. Cunningham: I extend to you the greeting of the city
of Lethbridge, Alberta.- The fact that the city of Leth-
bridge should have requested me to act as delegate indicates
that the noise of this Convention has reached to the foothills
of the Rocky Mountains. The question of good r9ads needs
no enlargement to indicate how important it is to the whole
of Canada. There is a great deal of credit due to Mr.
Dandurand for having inaugurated such a movement as
this. I agree with him that it should be national as well as
international. It has been estimated that we have a crop
of 330,000,000 bushels of wheat in Western Canada this
year, and we will probably realise how important good roads
are to Canada when we say almost every bushe] of that w
have to be put on some highway. The city of Lethbridge
may not be very well known to some of you, but I may say
it is at the entrance to the Crow’s Nest railroad, the centré
of the domestic coal mining of Western Canada, the centré
of a very large, and the first, irrigation system, where some-
thing over 300,000 acres are irrigated at the present time,
and have been for fifteen years past, alse the centre of the
famous Alberta red wheat. It is estimated that two and 2
half million dollars worth of grain will go through that city
this year of the 1915 crop, and the valueof the coaljmining18
$150,000t0$200,000. Agreat deal of interest has been ta
en in the road movement in Alberta, and perhaps one point
which will be interesting to this Convention, is that, just
as soon as the national highway is carried across Canada
the Province of Alberta has its roads from the east and
! € So that you can strike 2
forty-mile automobile clip across that province, and 2%
I know the chairman of this session is an enthusiast 12
automobiling, that may be an interesting point for him. t
goes without saying that the automobile clubs are assisting
in_this good roads movement. Needless to say we aré
going to bring the Congress to Winnipeg next year, you will
probably receive an official invitation before it closes, ai
I think it would be well for the people of Eastern Canada
to come out and see what sort of a country we have, Ther¢ .
is a disposition to be rather local. I think perhaps, we ma¥y
say that there are five grand divisions in Canada—Nové4 -
Scotia, New Brunswick, Prince Edward Island and Cap®
Breton, forming one, Quebec another, Ontario anothél”
the three central provinces another, and B. C. the ﬁfthd'
It would be well to bring all these together, and there wol
be no better medium' than the good roads. The press °§
Canada is doing a great deal to boost different sections ©
Canada in the efforts which are being put forward for
development. We get the Montreal papers in Alberta, i
read them, and the fact that they are read is in part @

Convention. ) f
Mr. Cunningham then took the chair for the balance
the session, which was devoted to an illustrated lecture b§
Prof. Crandell, of Pennsylvania State College on Roa®
Makings
[END OF FIFTH SESSION].
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Mr. Michaud in the Qhair.

The President: We were to have had Colonel Sohier and
Major Crosby with us this morning; unfortunately, these

gentlemen are unable to be present, and we have made

arrangements to replace them. Major Crosby’s paper on
“Foundations” will be read by Mr. Duchastel, and he will
8ive us afterwards some information and explanations in
French on this same subject.

Gentlemen, you are quite able tg judge of the different
types of roads. The question of what type of road to choose
IS very important from a double standpoint. First, how
far will a certain type of road be suited to the traffic it
Will have to carry, and secondly, the cost of the road and
its maintenance.

Every one knows the various types of roads. First of
all, we have the rudimentary or dirt road. Of course, un-
derneath this, we have a path which has not been shaped
at all. Let us take this rudimentary road first. Thig road
has been puilt to a certain extent; it has probably been
dl_‘ained, ditches and culverts have been put in, and it really
is a good road for a moderate traffic, especially if the
SOil-is of a nature to stand the weather and the wear and
tear of traffic.

The clay xoad, which I am sure you all know, is not as
desirahle as the dirst road. In July and August, when it is

Ot, a good clay road is ideal.
harq a4 concrete; there is nothing better. Unfortunately,

s only lasts through July, August and sometimes Sep-
€Mber. When the rain sets in with October, a clay road
€Comes almost impassable; it is the same in the spring.

After the clay road, we get the “sand-clay” road. The:-

0ads Department made an experiment-on a short section
of “sand-clay” road, about two years ago, at the request
Of certain people who had very little money, but a lot of
sand and clay. We sent down an engineer to build this
Sand-clay road, and the following year, we had a block of it
Cut, and we found it to be a remarkably hard paving block.
24e clay, evidently, gave it adhesion, and the sand pre-
Vented the surface from being slippery.

‘HOWever, we cannot always make a road out of sand
anq clay; sometimes we have' a lot of clay and nothing
Blse; or else a great deal of-sand and no clay. All the
Same, it iy worth while mentioning this kind of road, be-
Cause Deople need’ to be told of exceptional cases like this,

€Cause there is a possible chance that money could be

Saved by this combination. We are quite ready to spend

Ohey, we won’t ask any better than to do so. I am speak-
"8 here for the Government and also for the population

thig brovince; we have seen now ready the latter is to

Sbenq money in order to improve conditions, but we are
Obliged to put the drag on sometimes, as our farmers want
t° Sbend too much at times. Of course, that is a good sign;
rhe farmer is getting progressive; he is getting out of a

Ut, and the worst rut you can possibly get into, ig that of
Saving every cent. We have made some sort of pro-
p38anda, and I must admit that our best propaganda has
teen. the good roads we have built; they were something

Angible, and so we gradually got the good people of Que-
mec to see that some money must be spent., Naturally, it
gn‘:st be spent as carefully and as economic?lly as pos-
th le. Now I am going back to a very essential point; if
'/br?re is good material at hand, you must not think of
colBing other materials from a distance, which probably
«St ten times as much. And there we get back to the

and-clay” road, -

After these, we get the gravel road. A gravel pit is as
§?°d as a gold mine. In the States and in Ontario there
me Many sections entirely of gravel formation. In many
.oﬁlces, you only have to use the drag on the road, taking
ro the larger boulders, and you have at once a very good
betse 20d one which will stand traffic well; it even gets
an dter With traffic on it, so long as the drag is used now

golg then. All that at a very moderate cost. There is a

ord Mine to be exploited. In all districts with & gravel

thenation, that is decidedly the road to be built, unless
i y‘o"“’ Is an enormous traffic of motor trucks; with those
u Would not use macadam either. Begin by careful cal-
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look around you and see what you have at
hand; we must do like the savages do, use the smallest
blade of grass, the smallest pebble, if it doesn’t cost any-
thing. .

Gentlemen, let me assure you the government does not
only give advice in political economy and in road build-
ing, but it tries to carry out those same principles. Three
or four years ago, when we began the present system of
improved highways, we had a few general principles on
the subject. We knew perfectly well that a macadamized
road was a permanent one; those were the old French and
English ideas, which have had to be modified with the
change in traffic. We knew that and we said: We are
going to build permanent roads, macadam roads, gravel
roads, and if necessary, we shall do even better than that.

In improving some fifteen or twenty miles of road, the
first idea is the popular one: Let us have a permanent
road, a good macadamized road, the government is going
to pay for it, so it's all right.

Perhaps we encouraged this movement; there is one
thing that must not be forgotten; you must look for your
materials. We ourselves have built some macadamized
highways, and while we were building them at the urgent
request of the public and because they were absolutely
needed, at the same time we were prospecting to see if we
could find some gravel banks. People who g0 around with
their noses in the air, never pick up any money; keep
your eyes on the ground, and you may not find any gold
or silver, but you may find gravel. A macadamized road
can be built for $5,000, $6,000, $8,000 or $12,000 per mile;
you cannot do it for less than four or five thousand dol-
lars; but you can build gravel roads for $2,500, $2,000
and $1,800. Exception would have to be made for pro-
vincial highways, where bridges, culverts and getti the
road into good shape entails additional expense. Ag a
?311636 a municipality can build a gravel road for $2,000 or

,000.

I especially want to draw your attention to the question
of economy. Study your soil well, and see if you cannot
make a good road with it; look around you and see if there
are not any gravel banks within easy distance. If the

ravel is some four or five miles off, then you had better
make some macadam.

We must make some distinctions Here ; You must reckon
up what sort of road is most suited for your purpose, what
kind of gravel it is, how far off it is, and what is the
quality of the stone. _All such questions must be discussed
before you make a final decision as to the kind of road
you want to build. The engineers of the Department of
Highways are always at your beck and call ; it may make
a delay, but I want you to understand that you are all ask-
ing for so many improved roads, that no service can pos-
?ibly keep up with your demand, but we are always ready
0 help.

Now we come to the macadamized road. I am certainly
not gone to give you a lecture on' macadam. The real
difficulty lies ip the foundation; whatever the road be, you
must have a good foundation. For a gravel road, a foun-
dation of broken stone is often better, if the stone can be
had at a reasonable cost, and if the gravel is not food
enough; with a macadamized road, you must have a foun-
dation, unless the subsoil is pure rock. In all plans sent
out by the department, allowance is always made for the
foundation in macadamized roads.

For certain kinds of traffic, macadam is permanent; it
has to be kept up, if there is a great deal of traffic; if I
were speaking on macadam, I should not talk about its
construction, but about its up-keep; I want to draw your
attention to that fact; don’t lose the money invested in
macadamized roads by neglecting the maintenance of
them.

As Mr. Huber said the other day, speaking on macadam,
you have to begin the maintenance of a macadam road im-
mediately after it is finished. There are several ways
of maintenance. In France, there are two systems: One,
a renewal of the surface, and the other, “the stitch in
time.” The latter means mending at once any little defect
that may appear; if one stone goes, it has to be replaced
by another at once. If this system is not followed, the
macadam may last two or even five years, but the time will
come when you will have to resurface it entirely. = The
macadam will have to be broken up, a new upper course of
broken stone must be laid and rolled, in fact, the maec.
adamizing must be done over again. I hope none of our
country districts will let their macadam roads get into that
condition.



206
GOOD ROADS CONGRESS.

Speaking in English, in response to a request, .he said:

““I have just pointed out to the audience the different
types of roads available which may be built, from the earth
or dirt road, passing to the gravel road, the macadam, the
bituminous, and concrete roads. I have stated that as far
as we are advanced in this ¢ountry and in the United States

or elsewhere nobody has come yet to a conclusion as to a

definite road. We are all seeking the definite road that will
not wear out. I don’t think it is possible. If you can make
a suggestion in that sense it would be welcome.

F. A. Snyder: I am afraid I cannot tell you very much,
but I think that one of the main lessons that we want
to impress on everyone is if we cannot get a well-constructed
road, that is, I mean, a semi-permanent road, let us: fix up
the dirt road. And the main thing is to get your drainage
ditches open and to get your water so that it runs off. The
only time to'start is in the fall, get all your weeds cut and
ditches open, so that when the snow melts off and the
weather starts breaking, send a gang up and down your
roads and drainage ditches, and see that the water runs off
quickly. There are lots of places where your ditches are
in such shape that they are practically graded the wrong
way. A little engineering, two men running over these
ditches with levels, is all that is wanted, and instead of
having a section that has to be cleaned out with pick and
shovel, you can alter the section so as to get, not so much a
drag scraper in them, but some other type of cheap light
road grader, to keep your ditches in shape so that the water
runs off. The next thing is, when the roads are in bad shape
to pick out all the bad spongy spots, dig them round and re-
place them with good hard material putting in lots of good
draims. And instead of using a very heavy road machinery,
use a light machine, and you will find that your work will

. go much further. You will not need so many men per mile
and your money will go further. Another thing is the use
of the road drag. The steel and the split log drag both work
very well in certain cases. But I have found, in my experi-
ence, that where your roads begin to get rutty, the best
plan is to run over the road with a very light grader, you
only need two men and two horses, and just merely cut out
the ruts and put your drag on right after. That gives you
better results than to go along with a big grader, with six

¥

It will be assumed that the ‘ Drainage’’ referred to in
the title is that provision made for taking care of the water
so as to improve the foundation or protect it from injury,
and is not intended to cover provisions to be made for the
disposal of surface or storm water to be cared for in any
event. Drainage therefore becomes a consideration in this
paper incidental to foundations and reference to it will be
made along these lines instead of by attempting the really
impracticable separate consideration of it.

Let us, in approaching the subject of foundations, first
divide the foundation into two classes—the natural and the
artificial. The natural foundation njust ultimately be that
portion of the earth’s crust on which the beginning of the
artificial structure rests. It may be some distance below
the surface of the roadway and be separated from the sur-

' facing of the latter by various layers of construction, in-
cluding an artificial foundation.

The requirements for a foundation are (a) that it shall be
capable of supporting, under the most adverse conditions
likely to surround it, the loads coming on it; (b) that it shall
be homogeneous dnd uniform to an extent sufficient for the
probabilities of the case; and (c) that the above qualities
‘a’” and ““b” shall be obtainable at the minimum cost in
the long run. . A

Considering now natural foundations, i.e., road beds on
the soil in situ—when the proper grades shall have been
reached by excavation or embankment it is evident that
requirement ‘‘c”’ is complied with. Questions as to ““a”
and “b’’ above immediately arise. When the material is
ledge, sand or sandy gravel, and perhaps some other mater-
ials, there will be,slight if any need of further considering
“a.” There may be, however, need for considering a
subordinate matter involved in “a,’”’ and that is the ques-
tion of the probable permanence of the supporting power
of the material under such conditions as may later arise.
For instance, the incompressibility and supporting power
of sand may be extremely high as long as there shall be no
chance for the sand to flow. On the other hand, the

{
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or eight horses, each trying to buck against the other, and
really destroying the road instead of smoothing it off.
That is my idea of keeping up a dirt road. As to the other
roads it is a question of watching them. Never let them get
out of hand, and I believe that with most roads, the patrol
system is better than the gang system. The main thing
is never let your road deteriorate, keep at it all the time.

C. D. French: The only thing I am familiar with is the
construction of concrete and macadam, and. that is the
only two questions that I will take up, having personally
supervised the construction of the concrete and macadam
roads last season on the Quebec and Montreal route, build-
ing about nine miles of concrete and about the same quan-
tity of macadam. The macadam has a foundation which
varies from six to eight'inches, with a six-inch macadam top-
Using the concrete it was laid fourteen feet wide, six and a
half inches thick at the side and seven and a half inches at
the centre, with the joints about 25 feet apart. We found
in the construction of the macadam roads that the sub soil
in most cases required a heavy foundation, and in these two '
cases that brought the cost of the road up, so that the con-
crete was practically the same cost as the macadam. In
places it was cheaper, and some of the macadam built in
the spring showed signs of wearing in the fall. Repairs
should start immediately after construction is finished,
but in the concrete that we built in the spring, there was no,
more evidence of wear when the snow came on than there
was the day the work was finished. No wheel marks of
any kind whatever, no cracks—none would appear in the
spring, but as most of the concrete was laid on a sub sol
of sand, we don’t expect any cracks to any great extent.
There might be a few contraction cracks, but we don’t ex-
pect any longtitudinal cracks owing to the sand. In/the
macadam when construction was finished, the road was in
perfect shape, but we found after four or five months use, it
would be sagged in places. It would not be detected when

‘the road was finished, but would appear later, especially
over pipes or culverts. We took all the necessary precau-
tions ‘we possibly could with the pipes and culverts, stamp- *
ing the clay or soil carefully around the pipe and using water,
but in spite of that we found holes or depressions in the
road. But in the concrete there is no depression whatever.

Paper of Major W. W. Crosby read by Mr. J. Duchastel
on Road Drainage and Foundations.

tendency of the sand to flow may be tremendously increased
by the assistance of water. “Consequently the probabilities
of the presence of other conditions which would seriously
injure the supporting power of even such materials as sand
and gravel must be considered, and such precautions taken
by provisions for drainage perhaps as will prevent the exist
ence to a dangerous degree of such conditions.

. Drainage thus enters into the consideration of the founda-
tion. If for no other reason, drainage must be provided in
order that water shall not by its advent into the foundation
injure the supporting power of the latter seriously. Again
if the amount of water normally present in the foandation 18
weakening 1ts supporting powers, drainage may be provided
to take away this water and thus at a moderate expensé
frequently to render satisfactory the natural foundation
material, as well as to protect it from further weakening
against the advent of more water under abnormal or excep:
tional conditions. With earths less desirable than sand 0f
sandy gravel as foundations, in view of their weaker sup:
porting powers or greater liability to weakness under
adverse conditions, the necessities for proper consideration
of their capabilities and of the probabilities and effects ©
adverse -conditions are emphasized. nge. ‘again careful
consideration of the possibilties of proper drainage, towar
an economic and effective solution of the problems, enters:
. So much has been said and written regarding the details
of drainage that the writer will not attempt to go into thesé
matters again here. He believes that, if he has made€
intelligible the reasons for drainage in connection wit
foundations, his readers will be perfectly well able to wor
out the details of construction for themselves, He would
simply add one word of caution, and that is, the drainagé
provisions in every case should be not merely sufficien
for the conditions existing at the time but should, be amplé
to take care of any conditions that may seem possible of
Qeeurenca it o ; . : :
. As provisions for the protection of natural foundation
its most stable form begin to be demanded, and as pro

el
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Visions for protection against adverse conditions are de-
Manded and begin to accumulate, it will be seen that con-
- Sideration of the substitution or interposition of an artificial
Oundation for the pavement enters, in order thaj:, require-
Mment ‘“‘c,” as well as requirements “a’’ and “b,” shall be
met, and a permanently stable, uniform support for the
Pavement surface shall be provided at the minimum cost.
Perhaps a few words regarding requirement “b * should
be said here before proceeding further. The desirability
for uniformity in the foundation for a pavement is going
0 be more generally recognized.. It is important because
b § Otherwise uniform wear of the surface is not likely to take
;@ Place, and uniform wear of the surface, even if somewhat
i more rapid, is more desirable and less expensive to counter-
act than light or slow wear in some spots and heavy or
& Tapid wear in adjacent areas. This latter condition means
£ | fonstant expense and trouble to keep the pavement surface
' satisfactory shape. A uniform wear, however, requires
ittle if any expense for keeping the surface in satisfactory
fondition, and if not too rapid, will not result in as much
€Xpense in the long run. : ; ;
Most natural materials can be made into sufficient
fPundations for pavements if they are of the so-called
: Mineral kingdom.” Vegetable matter ordinarily cannot
g © 26 and must be excluded from the foundation because of.
e IS tendency to instability. The question, ‘however, as to
} § Whether to use the natural mineral material in place, or
s ¢ Whether to substitute something else for it, is often mainly
an economic one, and comprises, as will be seen, the question
. of whether or not the material is, and will be sufficient
Or the purpose in its natural state and the question of
What it will cost to preserve it indefinitely in a satisfactory
ondition, or what it will cost to remove the material and
Substitute therefor something else more satisfactory. The
ecision should be on the safe side, if for no other reason,

€cause of the probabilities of unexpectedly severe strains -

€ventually coming on the foundation. The modern tenden-
Cles are toward the more severe use of roads and street, with
greater demands on their foundations than heretofore, and
eS¢ tendencies should be recognized. On the other
and, the need for economy is equally rapidly growing
8reater, and if, as the old definition has it, ‘‘the engineer
IS @ man who can do with one dollar what any fool can do
With two,” the demands of economy,—i.e., true economy
_n the long run, must be recognized and sought by him.
The decision in this matter at present must be made large-
Iy on the basis of judgment founded on general knowledge
nd experience. There is little scientific data recorded to
8uide one in the matter though there is some. It is ad-
Titted that the stresses from the load on the surface of ‘the
avement passing down through the body of the pavement
- MSelf are distributed over a larger area of the foundation.
© supporting powers of various kinds of earth have been
ﬁpproximately determined. If now, some conclusions can

€ Surface of the pavement, a fairly accurate determination
f the questions concerning the use of the natural material
t¢ the substitution of other material for the foundation of
the Pavement surfacing may often be had. .
umming up in regard to natural foundations for road-
Yays, it may be said that the highway authorities should
€ sure that the supporting power of the material is and
wil] ll)ﬁ continuously sufficient for the purpose, and that
Suffiofent protection against injury to its supporting power
o Provided, that the foundation shall be stable in place and
sufﬁc,lent protection against displacement of it shall be
- Drovided; that the natural foundation shall be homogeneous
. be JUniform in character; and that these results shall
i :fe_ Obtained at the minimum cost. Possibilities of
~ ailyre jp any of these respects should generally warrant
g € authority in prescribing reinforcement by foreign mater-
’ fal O the substitution of other material for the natural
: t?sg‘dation,‘ or in prescribing the use of an artificial founda-

Artificial Foundations. : ;
£ Under the head of artificial foundations will be included
‘ fo'r Convenience all layers of foreign material not naturally

o?“.“‘i’ln place and specifically provided for the purpose
ma Rterposing a layer of some sort between the natura)
; umaterxalp and the pavement surfacing. Consequently
‘n:lde(this head will come layers of sand, gravel or similar
aatenal, macadam (old or new), paving (old or .new),
; as the more common exposition of the term—i.e.,
crete slab. DORG S {

‘the o Yer of sand or gravel as an artificial foundation for
graPdvement is sometimes used to good advantage on sub-
8 ades Whose supporting power is relatively weak, under
Uch conditions as may be expected to prevail around it,

{ e
Ao
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and largely for the purpose of distributing, through the med-
ium of a cheaply installed layer, the stresses coming down
through this layer from the pavement, so that the strains
on the foundation will be within what might be called the
“elastic limits” of the latter. Sometimes, the further
advantages of such a layer are that they assist in providing
drainage and in increasing the stability of the sub-grade in
places. For instance, such a layer may be valuable in
preventing the serious effects of frost “action otherwise
taking place in the Spring. Again with sub-grades of
clayey material, such a layer of sand or similar fine material,
will prevent the working of the sub-grade material up into
the somewhat porous bottom layer of the macadam to the
detriment of the latter. Again, €conomy may dictate the
use of a layer of considerable thickness, say two feet, of
sand for the foundation of a pavement where traffic con-
ditions will be relatively light and yet an insufficient
natural sub-grade exists locally. .

Properly graded gravel with sufficient sand in it to reduce
the voids to a minimum will prove an even stronger arti-
ficial foundation than the sand layer above referred to, as
there will be less tendency toward displacement under
traffic. In the same way, macadam may be superior to
the gravel layer and a thinner found_atxon of macadam may
equal or be superior to a much thicker layer of the best
available gravel. Well compacted macadam igs high in its
supporting powers and in its stability in place. The
difficulties of using it as an artificial foundation are those
always found with materials containing a large ercentage
of coarse particles—i.e., it is difficult to get its s rt%ce suffici-
ently evenso that the surfacing shall be suffici tly smooth,
and at the same time have the requisite degree of uniformity
in thickness. Without going too much into the question of
surfacing, the speaker wishes to ?omﬁ out the necessity,
for the sake of evenness in wear, o uniformity in thickness
for the surfacing layer of a pavement, whether the latter
be sheet asphalt, wood block, brick or stone block. It is’
true that the blocks are now generally made with a reason-
able degree of uniformity in this respect, but if the bedding
material on which they are placed be, as if frequently the
\case, sand, it must be considered as a part of the sur acing
layer. * The necessity for this bedding layer to be of reason-
able uniformity in thickness is now generally recognzied
and a general demand exists rationally for a high degree of
smoothness and evenness in the surface of the foundation,
This demand will exist and even become more severe SO
long as a layer of material quite different from either the
foundation or the surfacing material itself shall continue
to be placed between the two. S ;

any brick pavements have been 'laid using the old
macadam surfacing as a foundation. The failures of most
of them have been directly connected with the uneven-
nesses of the sand layer required for the purpose of evening
up the surface of the macadam and furnishing a bed in
which to set the brick. - Where newly laid macadam was
attempted, to provide for a foundation for such pavements,
some of the failures have been attributed to insufficient
consolidation of the macadam prior to the brick laying and
to subsequent shifting of the sand layer between the maca-
dam and the brick, which shifting was caused or intensified
by the passage of the sand into the interstices of the in-
sufficiently compacted macadam foundation, as well as to
the lack of evenness for the surface of the macadam and
lack of uniformity in the thickness of the sand layer.

Old pavements have frequently been used as foundations
for new pavements and in some cases, an artificial foundation
in the shape of a stone pavement, has been provided for the
new pavement. Such foundations are of considerable
antiquity. The Telford pavement as a base for a macadam
surfacing is a well known instance. There are many cases
in cities of this country where the streets were originally
paved more or less roughly with stone blocks, or so-called
-cobble stones, and these old pavements used, with or without
relaying, as foundations for different kinds of pavement
surfacings. Various degrees ‘of satisfaction have resulted,
Properly laid, the supporting power and stability of such -
foundations is relatively high and in many cases under the
local conditions, their use has been economical. On the
other hand, in some cases, the development of traffic condi-
tions has resulted in such severe strains on these foundations
that.they have failed, and have had to be replaced by the
more substantial concrete slab. Probably most ‘of the
failures of these pavements as foundations have come
through the lack o evenness of surface obtainable on them,
and a consequent lack of uniformity in the thickness of the
pavement surfacing,

Apparently the highest type of artificial foundation is
the concrete slab. The power of such a foundation to
distribute widely stresses coming through it is very high, so
high in fact that it will often carry stresses like a beam,
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Little has ,actually been determined as to its distributing
power and as to its abilities in pavement foundation to
carry indefinitely these beam-like strains. There is great
need for investigation on these points. The cement con-
crete slab, however, has proven its ability to aid weak sub-
grades to carry satisfactorily continuous heavy traffic; to
aid good sub-grades to support the heaviest traffic; and,
within limits, to insure permanency for these effects or
results. ‘““ Within limits”’ is used in this statement because
of the rather recently developed agreement among at least
engineers advanced in the study of the matter, to the effect
that cement concrete slabs used as pavement foundations
are not the rigid masses they were commonly supposed to be,
nor is their elastic limit in any case coincident by any means
with their ultimate strength. On the contrary, they have
a limited amount of resiliency or elasticity, and they have
what is perhaps fully as important, the ability to become
permanently deformed. That is, the cement concrete under
continuously repeated stresses flows and the slab takes a
different position from that which it formerly occupied.
This theory explains the deformation of the surface of some
pavements which has occurred in numerous cases, and which
cannot be explained by any shifting of the pavement surfac-
ing or of any intermediate sand layer.In such cases, the
surface of the concrete foundation is found to be deformed
and yet no deterioration of the concrete itself 1s evident.
Admitting this to be true shows again the necessity of proper
consideration of the sub-grade even when it is to be reinforc-
ed or supplemented by a concrete layer above it. Too often
the practice has been to consider no care necessary in the
selection or preparation of the sub-grade where a concrete
slab was to be interposed between it and the pavement
surface. The contrary should be the real practice, and
not only should the decision as to the use of the concrete
slab be based on careful consideration of the possibilities
with the natural material of the sub-grade, or of other
materials brought in for its improvement, but also when
the concrete slab shall be decided upon for use, careful
consideration of the possibilities of the natural matetrial
for the sub-grade, and even of other materials brought in
for its reinforcement, should be had, so that the ptmost
use of the concrete slab may be developed, as well as’econo-
my had in its introduction.

The standard concrete pavement foundation in America
is 6’/ in thickness. A greater thickness has been advocated
as desirable and even necessary under certain extreme
traffic conditions. It is a fact that the pavement on a
6’/ slab seems to have given way under such traffic condi-
tions'in certain cases, but it is equally the fact that even in
these cases, the fracture of the slab or the actual failure
of the slab itself as such has seldom been found to take
place.” What did occur was the subsidence or deformation
of the slab without fracture and without destruction and
this deformation appears to have been permitted by a
failure of the supporting foundation. It would seem to
the writer that a remedy such as preparing and providing
better sub-grades should be considered in these cases along
with the provision of a thicker slab, and that the decision
might be for one or the other according to the demands of
economy in the case.

On the other hand, the necessity for a minimum of 6’/ to
the concrete slab in all cases may be questioned, and why
even 3" of good concrete would not answer the purpose
under many local conditions and where proper regard is to
be shown the preparation of the sub-grade and the pro-
vision of a permanent and fairly substantial natural founda-
tion, is not apparent. e :

It is impossible in the limited time assigned the writer
to discuss exhaustively, or even perhaps to mention all the
points of interest in connection with foundations, but if he
has indicated to you a majority of the important ones and
done so intelligibly and in a manner which will permanently
impress them on your minds as well as inspire discussion

at this meeting, he is repaid for his effort.

End of Session Six.

SEVENTH SESSION.

(Mr. Michaud in the Chair).

The President: We are honored to-day by the Presence’
of the Mayor of Quebec who takes a great interest in this
question. Omne of the chief problems he has to solve
at present is the improvement of our toll-gate roads round
Quebec. However it seenis that the legislature is going
to take up that question this year. I am sure you will be
pleased to listen to Mr. Lavigueur.

Mr. Lavigueur, Mayor of Quebec:

Mr. Chairman, Gentlement: I wish to thank the presi-.
dent for having aSked me to say a few words to you, as
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I consider it a great honor to address this Assembly. I
must say frankly, however, that I came here to learn some-
thing, and not to talk. I am delighted to see the inter-
est taken in this Association; we expect the best results
from it for the country and for our towns and villages:

The provincial government passed a law some time
ago relative to good roads, and we certainly have derived
a lot of benefit from it. We hope soon to have a law
passed by the legislature abolishing the tolls; they have
alweys been an obstacle to the traffic in and about Que-
bec. As Mayor of Quebec, I can assure you I shall do my
utmost to further this project, as our city will certainly
have to pay its share in the construction and mainten-
ance of the roads that the government will take over;
and I am sure the City 'of Quebec will also help to do
away with the tolls.

Mr. Duchastel: Mr. Michaud has asked me to say a
few words about foundations. I am afraid I can hardly
add anything of importance to what has already been said
here. Mr. Snyder has called our attention, and right-
ly too, to the use of the split log drag and other mach-
ines to get our roads in good order in the spring. In a
climate like ours, the foundation is very important, on
account of our severe frosts.

The main thing in road-making is to build your found-

ation in such a way that the. drainage is as déep as pos-'

sible. The foundation should be solid, built of proper
materials, and drainage provided to take away all water
from the surface of foundation.

I am only speaking of country roads; we have more of
them ,and therefore they are really the most important.
Our ancestors made the first roads, these were gradually
improved, and became later on, the highways of com-
merce. If the work was badly done at first, the upkeep
of these roads was a very expensive problem, so that
really, the financial part of the question is the one to tackle

- first.

We often speak of a permanent road—such a thing
does not exist: any kind of road surface will wear down
in time. The better they are, the quicker they will wear
because they will get more traffic.

How long will these coverings last? That is rather dif-
ficult to decide; of course ,maintenance has a great deal
to do with it. Some parts of thé road are really per-
manent; the banks and earth-works, if they are well
done, are practically permanent, and will not have to be
renewed. The grading must be properly done, the curves
right, and the road built in the right locality.

Then comes the foundation; if the latter is wide enough
to bedr an improved highway which might be construct-
ed later, then we can consider the foundation as an ex-
pense that is done once for all.

Looking over the cost of this work, two-thirds of the -

expense represent permanent structure, and the other
third represents the wearing surface, and that is almost,
like a coat you are buying. If it is a Sunday coat, it may
last you two or three years, but some day, you will have
to put it aside; but if it is a coat for every day wear, it
wont last nearly as long.’ There is a limit to the wearing
surface, and that depends a great deal on the amount of
traffic on the road; however, the average cost of the
surface should not be more than one-third of the whole
cost of construction. 3 ‘

The President: I see Mr, Boyer, from Vaudreuil here ; he
knows a lot about roads; I am sure he can tell us many
interesting things.

Mr. G. Boyer, M.P. I did not come here to speak, but
to listen. I am perfectly astonished at the work accom-
plished by this Congress and I am sure we shall all get
some good results from it.

We are very much interested in good' roads in Vaud-
reuil. Eight municipalities alone borrewed a million dol-
!ars for this purpose; we have about 129 miles of roads
in our county, that makes about $6,000 per mile. From
what I have heard to-day, I am afraid that sum will not
be sufficient. :

Road-making is one thing, but keeping them up I8
another, and the more important of the two. The presi-
dent insisted on this point. But we don’t need only tech-
nical means, if I may say so, but mechanical means. We
cannot expect our roads to last, if we do not inspect them
and do all that is necessary to maintain them in good
condition; but I think we could do something more thanl
that; for instance, the width of the tires of heavy wagon$
should be increased for all heavy loads; we have to keep
up our roads, but we might also reduce the wear and
tear a little. We passed a bye-law, last summer, mak-
ing the width of the tire equivalent to°the load; to carry
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an eight-ton load, the wheel had to be 5 1-2 inches wide.
Such 3 policy would have to be adopted generally, other-
Wise, we should not get many results. This association
Iight take the matter up, and have the legislature pass
a law for the whole province.

I also want to call your attention to the question of
Quick traffic. Some automobiles travel through the coun-
TV at a reasonable rate; others rush along at a break
leck speed, and the farmers find their roads positively

ngerous; surely tourists might remember that the
Toads were not made for them in the first place, and
that the farmers have the first right to them.

CANADIAN MUNICIPAL JOURNAL

209

I haven’t any grudge against automobiles, because they
do represent progress, just the same as the railroads do,
but I should like this Association to call them to task
a bit for their shortcomings. I notice that some one said
that gravel banks are a gold mine—well, I did not know
that we had any gold mines in my county, I'm very glaa
to hear it. Rigaud Mountain is composed of hard gravel,
containing little or no sand. We are going to profit by
this idea, and I can tell you, we shall make some fine
roads with that gravel.

It’s really technical knowledge that we lack; all these
things should be better known, we want more technical
education everywhere.

The President: We shall now have the pleasure of hearing
Col. W, D. Sohier, Chairman of the Massachusetts Highway
OMmmission, who is a very distinguished expert, and who
Will speak before you of the beautiful roads of his State.
~ € will also put before you some of the beautiful expenses
I regard to construction and maintenance.

Col. Sohier

t The selection of the best materials and the proper use of
hose materials in the construction of a road surface that
¥l remain in good condition for a reasonable length of
t‘me,» and will economically carry the traffic that uses that
Particular road, is the most important as well as the most
‘pMicult problem which the highway engineer and road

Uilder has to solve.

Selection Determined by the Available Funds.

of any times and in many places he cannot build the class

road he wants to, because there is not {money enough
available, or the materials which he knows would give the
aeSt results are not available and cannot be secured at

n}l" reasonable expense. ik

sid he engineer, therefore, has to take every time into con-
be _ration, the money available, the best materials that can
bec,ccured within a reasonable distance of the road, and the
r:: d method of using those materials in constructing the

Use of Local Materials.

amsipeaking broadly df both Canada and the United States
b th of my own State, Massachusetts, as well, on the main

ialmugh roads in the country districts the best local mater-
engy, Ut be used, because you could not possibly secure
otf;Ugh money to build the long through routes with any

€I materials within any reasonable number of years.

f.road, like a chain, is no better than its weakest link.
behortions of the road are impassable, the whole road cannot
~ Used, and through traffic will cease.

Goog Location, Alignment and Grades Essential.

of w°r the purposes of this paper I must assume that a right
Withgy has been secured of adequate width, properly located,
8ood alignment, reasonable grades, etc.

Adequate Drainage Essential.

also assume that the road has been constructed
any’ €quate drainage,
bog 102d Will soon be destroyed and will become a series of
myq ¢S and ruts with a horse path in the middle, full of
haye And that does not constitute a road, even if we do

bﬁ,}'ﬁ to travel over many miles of such abominations in
Countries,

T
with st

as without the necessary drainage .

Selection of Surfaces and Materials as Governed by the
Traffic that they Must Carry

[By WM. D. Sonigr]

(Chairman of the Massachusetts Highwéy Commission).

FoundationfMust Carry the Road Surface.

I must also assume that the road has been properly graded
with suitable materials, so that the sub-grade and founda-
tion are strong enough to uphold the road surface) with
all traffic that goes over it without failing, because if the
bottom drops out no road surface will stay up.

Selection of Surface.

This brings me to the question ot the selection of the
materials of which the road surface is to be constructed,
and what methods should be used in its construction and
maintenance.

Here again the road builder has necessarily to consider
how much money can be secured for the construction, and
how much money he can secure for maintenance thereafter.

If he cannot get the money to construct a permanent
road, even though such a road would be the most economical
In the long run, including the yearly interest and sinking
fund charges, but can obtain the money for maintenance,
from the motor vehicle fees or elsewhere, he may be forced
to select cheaper materials and then rely on constant main-
tenance, oiling, tarring, and patching to maintain his road
surface in good condition.

Traffic and Roads.

In the near future, no doubt, the heavy traffic on our
roads will increase greatly, but will be carried by motor
truck instead of by wagon, and then, possibly, as is now
the case in England, the traction engine, weighing from ten
to fifteen tons, may come into general use, hauling several
trailers, each carrying from six to ten tons. The roads may
have to supplement the railroads in transporting the freight
to our larger cities. I believe, however, thatin thie country,
with its tremendous development of trolley roads, the rails
and not the roads will take the bulk of this traffic. ~Certain-
ly I hope so, as the poor road builder has enough hard pro-
blems to solve today without having to care for such addi-
tional and extremely heavy traffic.

Roads Must Carry the Traffic, and Economically.

Naturally, the first and most important perquisite of
a good road is that it shall carry the traffic of all kinds that
goes over it, comfortably, economically both for that traffic
and for that road. The road must be so designed, built
and maintained that it shall be at all times in proper condi-
tion to bear the traffic to which it may be subjected, and
not only at the least cost to the user, but also at the least
ultimate cost to the taxpayers, taking everything into
account, viz.: interest, sinking fund, vearly maintenance
and occasional resurfacing. ‘

Traffic Indicates the Kind of Road Required.

Road builders must consider not only the traffic that is
now using any given road to be built or resurfaced or even



210
GOOD ROADS CONGRESS.

maintained, but also what the traffic will be in the near
future and how much it will increase and what changes
will come in its character and volume. After these premises
have been ascertained the road builder can, if he knows
enough, build or resurface or maintain the road so that it
will economically and satisfactorily carry its traffic in a series
of years. :

Knowledge of Traffic Necessary.

Without that knowledge he is really entirely at sea; he
is likely to make serious and costly errors by determining
upon the wrong kind of construction and by selecting im-
proper or unsuitable materials or methods. Naturally,
also, he must select the type of road to be built, not only
with regard to the traffic to be borne, but also with regard
to the cost of the particular materials in any given locality,
and ‘the amount of money he can afford to spend.

Even were I competent, I could not discuss all these
topics in one short paper, so I will stick to my theme
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“Traffic,” with possibly a few remarks upon our experience, °

failures or successes, with certain materials and certain
kinds of construction and maintenance compared with the
traffic on the road.

Traffic Census on Roads in Massachusetts in 1909,
1912, and 1915.

The Massachusetts Highway Commission in 1909 had a
census taken upon the state highways at 238 stations,
scattered throughout the state; and in 1912 a similar traffic
count made at 156 stations, and in 1915 at 192 stations. A
traffic census was also taken at the same time at quite a
number of points around the city of Boston on roadways
in Metropolitan and Boston park systems. The time and
method of counting was identical at all points, and the
full returns and methods will be found in our annual report
for 1909, and again in the report for 1912, and in the report
for 1915, which will be printed and ready for distribution
next June.

How the Census was Made.

The vehicles actually passing on the road were counted
by observers who were engaged for the purpose. All vehicles
were counted for 14 hours a day (7 a.m. to 9 p.m.) for
seven consecutive days in August, 1909, and again for
seven days in October, 1909, at 238 stations, the daily
census ateach station being tabulated on a card. This same
census was made again for like periods of time in' August
and October, 1912, and again in 1915. At a few important

, COMPARISON OF TRAFFIC IN 1912 AND IN 1915.
——1912 Census, 156 Stations —1915 Census, 192} Stations—

Average Average Per Average Average Per Per cent
total per day cent total per day cent Increase
number per of each number per of each or Decrease
per day , station class per day station class over 1912
Motors:
Rungbouts i © .- sdenan e 5819 302 11 15746 82 13.58 x1122
AT ol B BRI ST B S R e U 27178.5 173.5 49 73207 380 63.0 x 114
iyt Ll o e R S L o ol S e 1800 11.5 3 - 7260 38 6.0 x 230
e 5 o s TR e b T B S TS 34797.5 | 222.2 63 96213 500 82.5 x 129
Horse-Drawn Vehicles: .
Yohorse, Rabt. b o o S olvn BRI 8380 53.5 15 6886 36 6.0 g
1¢horge, heavy ., . o/ vi v Lk Ve L ve 7458 47.6 14 8412 44 7.0 y ‘
9 or.more horsas, light i vaib o 556 3.6 1 613 3 0.5 =17
2 or more horses, heavy................ 3870.5 24.7 7 4417 23 vl il
POTAL FIORSE-DRAWN. . 2 o bim o lasbiela s 20264.5 129.4 37 20328 106 17.6 ~18
FOTRL ALL KINDS ) v W oAt s FLA 3561.6 o 3 606 R X72 o
1909 1912 1915 The above-mentioned figures represent a tra count
Average Average Average A taken in 1909, 1912, and ng15, forpfourteen day?cin each
per tp'::_r tp;;r Increase year, and from 7 a.m. to 9 p.m. on each day. 3
ation station station i : ¢
;te rt:ioay R e Ay ygars _The average number of vehicles passing over the Staté
MOTORS— highways a day was 247 vehicles a day in 1909, 351 vehicles
: i a day in 1912, and 606 vehicles a day in 1915. e
Runabiouts. . .oveva, 20.8 37.2 82 300 Thi A Al
Touring cars. ........ 75.8...178.5 380 *405 is represents the average number at each statiol:
Trucks....... et SR el By e Naturally the number passing a given station each day
Total Vil AR R RS 500 *420 varied from 125 a day, or 20 on a road out in the countrys
----------- to over 2,000 a day on a main highway near Boston. P
HORSE-DRAWN— _ The most important feature, however, is not the total
1-horse, light......... 0 e T e 36 -35 increase but the change in the class of vehicles that afe
1-horse, heavy...l..l.l.. 49.3 47.6 43 —1; using the highways. : .
2 or more horses, light. 4.2 3.6 -2 Motor Vehicles, which had increased in numbers 131
2 or more horses, heavy 26.0 24.7 23 -12 from 1909 to 1912, from 96 to 222 a day, againeirgcreasedv,
Total horse-drawn. ... 151.0 129.4 106 -30 1299 from 1912 to 1915, increasing from 222 a day to 500
Total all kinds........ 247.1  351.6 606 *145 a day. .
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points a count was also made at night, the census at these
places covering the whole twenty-four hours.

Method of Tabulating.

The cards kept by the census takers were printed and had ;
a separate line for tabulating the following class of vehicles:

7am. 9am. 11 am.
KIND OF VEHICLE: to to to
9a.m. 11am. 1p.m.

Single horse (light velticle)
Single horse (heavy vehicle)
Two or more horses (light vehicle).. ......
Two or more horses (heavy vehicle). ......
Automobile (runabout)
Automobile (touring car or wagon)
Motor (truck or omnibus)
Totals
Weather conditions

The cards were filled in by the observers and sent daily
to the engineer, who in turn forwarded them to the main
office of the commission for tabulation.

Tabulation and Computation.

After the cards were received the number of -vehicles
observed at each point was tabulated and computed to show
the average number of each class of vehicle passing the
given point per day, the total number of vehicles, and the
total of each class, both motor and horse-drawn.

When these figures were obtained the percentage of each,
class of vehicle using the particular road was computed,
and the percentage of the total of each class at all stations
was computed as well.

After these averages were computed for each of the 238
stations in 1909 and for the 156 stations in 1912, and for
192 stations in 1915, the total average number of vehicles
at all the various stations was added, the numbers ascertain:
ed, and from this was obtained the average number 0
vehicles passing each day at all the points where the count.
was made, as well as th¢ average number of each class an
kind, and the percentage that the vehicles of each class boré
to the average total number.

Increases and Changes in Traffic in 1902, 1912 & 1915.

In Massachusetts the traffic using our roads is constantly
increasing, but it is changing much more rapidly than it 1S
increasing. This is conclusively shown by the following 5
tables: P 3
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a On the other hand, the number of teams using the roads
SCreased on the average 14%, from 151 a day in 1909 to
i day in 1912, and again the number decreased 18%
! om 129°3 day in 1912 to 106 a day in 1915.
i € net increase in the traffic was 729% from 1912 to 1915.
b | 1 Comparison of Changes in Six Years.
! . The total number of vehicles using the State highways has
Increaged 145% in the last six years, from an average of
Vehicles a day in 1909, to an average of 606 vehicles
ay in 1915. s :
trafﬁhat is even more astonishing is the change in the
¢,

SN T

1 In 1909 the average number of horse-drawn vehicles was
51 a day, and there were only 96 motor vehicles a day.
I‘.‘ 1915, six years later, there were only 106 horse-drawn

A %ehlcles a day, as compared with 500 motor vehicles.
3 he horse-drawn vehicles have decreased 30% while the

Motor vehicles have increased 420% in the last six years.

. t0e decrease in the horse-drawn vehicles during these

3"‘ years has been 359 in the light single-horse vehicle;

i8 o decrease in the two-horse light vehicle; 11% decrease

hn the single-horse heavy vehicle, and 129, decrease in the
avy two or more horse vehicle. _

d In’ these six years the average number of light horse-
fawn vehicles using the roads has decreased from 76 a

iay In 1909 to 39 in 1915, while the automobiles have

fiCresaed from 96 a day in 1909 to 500 a day in 1915.

U 4
=,
% 8

Motor Trucks.
t As we stated in our report in 1912, motor trucks were
a,a idly increasing in numbers and were going over roads
chg distance away from the cities.
tthth- their heavy loads and comparatively great speed,
wiss, Will soon destroy any road that is not strongly built,
g Tath a strong surface on an adequate foundation. 3
o el increasing use of the roads is making it more and
reOre‘ €xpensive each year to either maintain, construct, or
dSurface the roads. They make necessary stronger and
ssefpel‘ foundations, as well as stronger and more expensive
a‘aces on all main roads.
here were practically no motor trucks on the State
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highways in 1909. In 1912, however, there were 11% a
day on the average, and they constituted 3% of the traffic.

In 1915 the average number of motor trucks was 38 a
day, or 69, of the traffic. \

They just about equalled the light horse-drawn vehicles,
of which there were 39 a day in 1915.

One must realize that this 88 a day is the average number
at all the 192 stations. ’

The number of motor trucks on main roads near the cities
was, of course, several times greater. There were over 50
a day on the average on_the State highway in Pittsfield,
Lenox, West Springfield, Deerfield, Hadley, Northampton,
(Ii‘eicester, while Longmeadow had 76 and Chicopee 95 a

ay.

On roads running out of Boston, 15 to 18 miles out, there
were usually between 30 and 70 a day.

Blackstone had 29, Uxbridge 30, Wayland 88, Grafton 44,
Shrewsbury 4, Lexington 60, Tewksbury 41, Andover 70,
Salisbury 63, Lynn 96, Stoneham 5, Salem 139,

These roads fairly represent through, inter-urban motor
trunk traffic, between Boston and cities like Salem, Lowell,
Lawrence, Worcester, etc.

Then you will find certain roads where much of the local

 traffic is carried by motor trucks, carrying ice, coal, hay,

express, etc.

You find in Gloucester 143 motor trucks a day; in Beverly
208; Salem 209; Saugus 151; Somerville 131, on the road to
Medford and 102 on the road to Malden; Boston 120, and
Watertown 339. , :

he same numbers of motor trucks are found south of
Boston on the main roads. ; :

Quincy had 62, Dartmouth 130, Bridgewater 40, Middle-
boro 29, Marion 62, Falmouth 32, Seekonk 70, Harwick 48;
Orleans 35; Attleboro 100, Brockton 70, Barnstable 84,.
Milton 120, and Hingham 132. )

These figures show conclusively that our highways must
be strong enough to withstand motor truck traffic.

Pleasure Traffic Around Boston.

The census around the city of Boston in the Metropolitan
parkways and in the Boston city parks is interesting.

he following figures relate to the census taken in August,

1912, for a week, and in August, 1915, at the same points.
The figures are the average number of vehicles a day.

/ METROPOLITAN PARKS (Mostly Pleasure Vehicles):

R

1912 1915
Total, all Motor Total, all Motor Percentage
L ' Vehicles ehicles Vehicles Vehicles Motor Vehicles
T 1530 1411 2344 2297 98
T Saugns River. . L0 1872 1808 3285 3211 98
,"M;?iervule, lewite Brookuo, o, 0l 491 474 1528 1508 99
S ot At Nain Street, ... 5 . 515 492 1051 1039 99
Migtotville, Wellington Bridge . ... . 2528 2174 4155 3853 \ 93
Med°"' Mattapan Bridge.............. 2383 1717 3907 3535 90
Bostf°fd, Meduidive:. 1884 1848 4614 4597 100
% S NOldiers Bietd L NO COUNT 429 354 83 .
P , BOSTON PARKS (All Classes of Vehicles).
gohee § i i 171 2951 95
B o damaica Plain ;o000 1934 5 3107
\onwealth Avenue, Charlesgate E . . 3009 2634 3023 2848 94
'~C°lumbla Road, cor. Washingtong Bti 1109 671 2428 1536 63

@flt sh"‘ﬂd be noted that heavy traffic is excluded from most

2l ‘H‘ € Parkways except for'local traffic.
ﬁ“cle:é again, on the traffic roads there were many motor
in MSI‘ In Revere there were 96 a day, in Somerville 127,
- ton 365, on Columbia Road 352 a day.

Tog h? Increase in traffic is very remarkable on certain
i for instance, in Medford, from 1884 vehicles a day

!

in 1912 to 4,597 a day in 1915.

Only on one road, Columbia Road, which is a traffic
road, is there a large percentage of horse-drawn vehicles.
and even on that road the motors are 63 % of all the vehicles,

On the parkways proper and §trictly park roads, the
percentage of motor vehicles varies from 959 to nearly
1009 of the total traffic.
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Traffic at Night.
The commission had a count made at a few points for twenty-four hours, and the results shown in the following

tables may be of interest.

DAY AND NIGHT, TWELVE HOURS EACH—(1912 and 1915).

CANADIAN MUNICIPAL JOURNAL
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12 1915
Automobiles Total Vehicles Automobiles Total Vehicles

; DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT

Kexington /o o 302 59 438 104 987 67 1148 83

Watertown, .. ool s 373 72 671/ 141 1028 153 1217 202

Chelsea s iy oh ‘103 10 358 53 248 43 618 111

Somerville. .o o vl 266 70 689 231 311 68 593 101

Bostoniy' > moe o e n g 358 69 513 94 1249 102 1763 122

TOTAL .l <1402 280 2669 623 3823 433 5339 619
Twelve per cent of the traffic over these roads was in the only 689,.

nighttime in 1915, and over eighteen per cent in 1912,
It should be noted, however, that both the day and the
night traffic increased, but the traffic in the daytime
increased more in proportion. The traffic in the daytime
increased about 1849, while the traffic at night increased

CITY OF NEWTON TRAFFIC.

Washington Street, cor. Centre Street
Commonwealth Avenue, and Washington Street

Here again 129 of the traffic was at night.

Computing several of the day and night counts shows
that the average traffic at night is 129, of the total traffic
which passes over a road; consequently about 149, should
be added to the count made in the daytime and printed in
the Appendix of our Report, to ascertain the total number
of vehicles passing over any particular road during the
twenty-four hours.

Increase in Travel Caused by Building a Good Road.

In some instances this is' caused more by a diversion of
travel from other roads in the neighborhood than it is by
creating a new and pleasant route; in other places it is
because a new and pleasant route is furnished, and, of course,
always both causes enter in more or less.

Naturally, automobiles have brought in traveling, and
put many places upon the map whieh were not there before,
especially in New York and New England, where the woods,
lakes, mountains and seashore furnish the great recreation
and vacation resorts for the whole country.

A Few Specific Instances to Illustrate.

I have here used the August census in each case because
it shows the summer travel.

There are two routes to Newburyport, on the main line
for Maine and New Hampshire seashore resorts and also
to the White Mountains via Crawford Notch.

In Rowley on the shore route, in 1909 there were 296
vehicles a day, of which 97 were motor vehicles. In 1912
there were 591 vehicles a day, of which 465 were motor
vehicles, and in 1915 there were 759 vehicles a day, of which
650 were motor vehicles. Motor vehicles had increased
from 97 a day to 650 a day in six years.

Newburyport Turnpike.

The Commission has been improving the Newpburyport
Turnpike, using motor vehicle fees for the last five years.
In 1909 it was a narrow, rough, and hilly country road. It
is now a very fair oiled gravel road 16 to 18 feet in width
for 26 miles.

It makes a second and shorter route to Newburyport.

The figures quoted represent the vehicles using the
Turnfike 20 miles out of Boston, practically all through
travel.

In 1909 there were 11 vehicles a day, of which 4 were
automobiles. In 1912 there were 121 vehicles a day, of
which 94 were automobiles; at that time the road was
reasonably passable but not yet oiled. ;

In 1915 when the whole road was improved and oiled,
there were 347 vehicles a day, of which 341 were auto-
mobiles.

There were 7 teams a day in 1909, and 6in1912;4 auto-
mobiles a day in 1909 and 341 a day in 1915, six years later.

Walnut Street, cor. Washington Street...... .. ......0....

Automobiles Total Vehicles
DAY NIGHT DAY NIGHT

........... 1816 218 2274 258
........... 2798 500 3027 524
........... 1747 219 2343 265
........... ( 7644 1047

‘Ladder route, the main route between Springfield 4%

. motor vehicles could go the whole distance in high speed

In connection with this traffic census which was belﬂgl
made at the different points, the city of Newton ha ‘s
count of the traffic made at three different points on 1 y
main roads, the county covering twenty-four hours. Th
traffic in Newton is shown in the following table:

The Mohawk Trail.

What will happen when a new through route is opened’
especially when the road runs through beautiful §c¢nergé
}slwe}l shown by the opening of the Mohawk Trail in t
all of 1914.

This highway is on the main highway east and west ig
the northern part of the State, and it connects Greenfiel®
with North Adams. . =

Before the trail was built, the road over Florida Mounta!
was very steep, rough, and nearly impassable. S

There are now on this route many miles of only reaSond
ably good country dirt road, but it has all been widened a2
made safe and no grades on the trail are over seven per cet*

It is a most beautiful trip. te

In 1912 on Florida Mountain, on this through rot i
there were 30 vehicles a day, of which 7 were automobilé®
In 1915 there was an average of 287 vehicles a day, of Whl‘ée A
266 were automobiles.. This was in August before the r?‘ies
became well known. In October there were 496 vehiC v
a day, of which 472 were motor vehicles, and on the Suﬂdaed
before Labor Day there were 3,268 automobiles that pass
over the mountain. \ : of

It is not at all unusual to see automobiles from e}ghtthe
ten different states drawn up on the roadside to enjoy
beautiful scenery.

The increase in through travel on the through routé
well illustrated by the traffic count taken on the Jac

5 38
e
md
Pittsfield. this
In 1909 there were many miles of poor road on tas‘
route; in 1912 the whole road was passable and there ¥
no extremely bad road; in 1915 the whole road is in V&!*
good condition. e pich
In August, 1909, there were 115 vehicles a day, of W days |
77 were automobiles; in 1912 there were 325 vehicles a 8920
of which 209 were automobiles, and in 1915 there W
553 vehicles a day, of which 462 were automobiles., 0d
The same thing is true on Cape Cod, where the main f915
to Provincetown in 1909 was extremely bad, but by thﬁt
the whole road has been put in very fair condition s0

In Wellfleet in August, 1909, there were 77 vehicles @ a}’é :
of which 31 were automobiles. In 1912 there wqrelm
vehicles a day, of which 105 were automobiles, and in piles
there were 196 vehicles a day, of which 136 were automo® 0ad

The same thing is true all over the State, and the I ¢ 18
builder must not only build his road for the traffic thatheﬁ
using it now, but he must anticipate and provide fOfaS f
greatly-increased traffic that is sure to come as soon, ris
becomes known that there is a good road on any parti€™
route.

Motorists especially are always trying to find new I
and to see new country, whenever the roads are even
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decent. When a really good road is built they come in
g_“ng,reds and thousands, especially if the scenery is at-
dctive, :

The above statistics of the traffic and the increase in the
traffic caused by the building of the roads and by the
tremendous increase in motor vehicles, clearly show that
the roaq builder must consider most carefully the traffic
that will use the road after it is built, and not the present
traffic alone.

What Traffic Must be Anticipated.
You must expect in Canada that when you get even a
reasOnably passable road leading from New York and the
W England States into your beautiful country, that the
(T)HOtorist will soon find it out and you will have probably

a few main roads as much traffic as we have on the .

average on our State Highways in Massachusetts; to wit,
500 or more motor cars a day during the season.
Ou must anticipate this traffic and build your roads
accordingly,
Width of Road Surface. ;
One thing which we have observed in Massachusetts is
that When the traffic increases you must increase the width
® the hardened surface of your roadway.
for Ar standard width for a macadam or gravel road surface
eac }?ver fifteen years was 15 feet, with a 3 foot shoulder on
side, )
Y€ now find that on any main route, even far out in the
fountry districts, there are so many-motors a day that they
ave to constantly turn out onto the shoulder to pass othgr
ge_ icles. This results in the macadam or gravel surface’s
SIng cut into and rapidly narrowed up, until only 10 or
i Consequently we are now construct-
€ Our main routes at least 18 feet in width of hardened
Sur face,and having 21 feet in width on all corners and curves
S Soon as the use of any tar or oil is made necessary to
Sreserve the road surface, the narrowing up of the road
Surface proceeds very rapidly, unless the tar or oil is carried
‘(’)“t Over at least 18 feet in width, or the road is widened.
therwise the whole hardened surface of the road would

%001 be sheered off and destroyed.

Road Surfaces.
What materials should be used and how? ;
1S brings me back to the question of the money avail-
?ble and to what should be accomplished toaccommodate
he ¢r avel for some reasonable period of time. : :
ab S I said before, generally the best local material avail-
le has to be used.
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If the road is on a route, like many of ours, that has practi-
cally no local traffic in teams, but is merely used for six
to eight months in the year by touring motors, the road
builder will naturally feel that all he needs to do is to build
and maintain a summer road kept constantly shaped and
in repair.

He will build this road of the best material he can obtain *
within a reasonable distance.

Take the 16 miles of new road which we have built over
the Mohawk Trail; the funds available did not allow us to
build anything better than a graded road, using the best
available material. This road has two repair gangs kept
constantly at work in keeping the road in repair.> It s
shaped with a log drag or road machine after every rain.

It now has to carry in the summer months an average of
about 500 motor vehicles a day, and consequently we have
had to coat it for the last two years with about one-fifth
of a gallon of light asphaltic oil Per square yard, each year,
and this oil has had to be covered with sand to prevent
Its being slippery or picking up on the vehicles.

In many places a good dirt or gravel road can be made

‘extremely satisfactory for summer travel if it is properly

maintained.

.., I am going to insert a table that I made up a year ago, to
illustrate what our experience has been with gravel and
macadam roads with various surface treatments,

Surface Coatings of Asphaltic Oils, Tars, etc.

Today nine-tenths of all our State highways that have
not been resurfaced have been coated and kept coated with
some bituminous material and have been kept constantly
patched. Where the heavy hot oil was used, it has lasted
In some instances for five years, carrying a large amount of
automobile travel but a small amount of heavy teaming.
Under many heavy teams it has failed in a month or two.
We have then used a light oil to lay the dust and prevent
the automobiles from tearing the road up, and have left
thedstone to carry the travel until we could resurface the
road.

Because of the automobile traffic on many main routes,
We are now using in our resurfacing a bituminous top two
to three inches deep. We have used refined tars by both
the mixing and grouting method. We have used asphalts
with the same methods, and we believe that use is economic-
al and necessary on any roads that have more than 50 auto.-
mobiles a day and where there are more than 50 loaded teams

am giving a table showing the class and character of
surfaced roads that we believe will stand traffic of a certain
class, kind, and character—we believe it will prove economi-
cal and satisfactory with the traffic.

s 1914—AVERAGE DAILY TRAFFIC. )
Tab] i bservations of traffic on different types of road surfaces in Massachusetts—Standard Road,
§5Stheee?li%g;fgrﬁfsgggw?elsgl;'vwaterbound macadam 5 to 6 inches in thickness, with adequate drainage and proper

foundation, with 3-foot gravel shoulder on each side.

light teams,
carriages,
wagons
B §°°d gravel road will wear reasonably well and
B Comomicalwith .. .ioa 50-76
01135 to be oiled with............... bty L 50-75
&d gravel, fairly good heavy cold oil, % gal. to
the sq. yd,, applied annually with. ... ..... ... 75-100
Coer-bound macadam will stand with ... 175-200
ol or tar will prove serviceable on such
B mwith, L EA 175-200
acadam will then stand but the stone wears, of
B it 175-200
gter-bound macadam with hot asphaltic oil
1 1grtlke3 will be economical with. ... ......... 100-150
b, andatleasty’, v ol e MR
Bout Will crumble and perhaps fail with over. . . . . 150
%vn Jarrow tires, ice, farm and wood teams, etc.)
ater-bound macadam with a good surface coat-, 100-150

requires to be recoated annually with
gal. of tar per sq. yd.

Da{(t:hi.s assumed that all road surfaces are kept constantly
ed, that before applying bitumen the road surface is

"‘%gtf tar (3 gal. to the sq. yd.) will stand with..
1

¢l 3 )
stened ‘ang patched, and the bitumen covered with pea
0;

Dicﬁs flgd sand or gravel and kept covered so that it never

¢ fourse, in connection with this table it is absolutely

R %83"“31 that the drainage and foundation are sufficient

'loédthe Material used is strong enough to crry the heaviest

'raﬁidl Ich goes over the road without the road’s being
- destroyed.

he Materials That Have Not Failed.
Oregoing table has been somewhat changed as the

heavy teams, heavy teams

1-horse 2 or more Automobiles
horses

25-30 10-15 50to75

25-30 10-15 over75

30-50 20 500 to 700 or more
175-200 60-80 not over 50 at high speed
175-200 60-80 50-500
175-200 60-80 500 or more

50-75 - 25-30 1500 and more with fewer teams

- 5 O0trucks
5 30
50-75 25-30§ 1500 or more

result of our experience since 1912 when I first published
a like table. ‘ o g :
It expresses the congensus of opinion of our chief engineer :
and four division engineers and my own best judgment.
The results have all been obtained on many miles of road
where we have used a good grade of asphaltic oil, either
or cold, heavy or light, or a good grade of refined tar.

We have had many failures on short sections of road where
a non-asphaltic oil was used or a poor grade of oil or tar, and
many proprietary so-called dust-layers have failed. Roads
that failed have been resurfaced or retreated, but the results
are not tabulated in the above table.
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The table relates merely to the maintenance of gravel or
water-bound macadam roads, not to bituminous macadam.

It represents our average experience on many miles of
road at over 150 pbservation points.

Certain exceptions should be noted.

Army manceuvers, especially large bodies of cavalry and
?rtlllery, will rapidly destroy any bituminous blanket sur-
ace.

A blanket coat of hot oil on mgcadam will carry a much
larger number of teams if there is a ratio of two to three
automobiles on pneumatic tires to each team to keep the
bituminous surface constantly rolled down when the horses
and teams pick it up. :

But note that a very few teams on narrow tires, or a few
very heavy teams every day, will destroy the surface if
the load is heavy enough to shear down entirely through
the surface to the stone. :

If this process is repeated once or twice a day, a rut soon
develops and the road becomes muddy and the bituminous
surface rapidly disintegrated. ¢

Light oil or cold tar will then be more serviceable, laying
dust while the stone takes the wear. s

We have maintained a few miles of road in reasonably
satisfactory condition with annual applications of a cold
tar or water gas tar. They have required one-half gallon
per squareyard annually, and the results have been about
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the same and certainly no better than where we have applie.d
two quarter gallon coats per square yard off light asphaltiC
oil the first year and one quarter gallon per square yard
each succeeding year.

The cost for the cold tar has been more.

Invariably we clean and patch the road first and cover
the bituminous material sufficiently to prevent its picking
up.

We have sometimes tried dispensing with the cleaning
and covering but shall not repeat that expensive experiment:

We can usually have the light asphaltic oil sprayed ont0
the roads by motor trucks for 1.2 cents to 1.5 cents Pef
squgre yard, using one-fifth to one-quarter gallon per squaré
yard.

The cleaning, patching, and covering costs about theé
same.

Since the above table was made up we have had 1o
occasion to believe it was incorrect, as an approximation
at any rate.

You must use some bitumen on the surface of either 2.
gravel or a waterbound macadam road, if there are any
motor vehicles using the road every day, say over 100.

More Permanent Types of Road.
. We have had, as I have shown, not only a tremendou$
increase in automobile traffic, but the motor truck is con”
stantly increasing. g
I am printing a table of the motor vehicles registered 18
Massachusetts from 1906 to 1915. :

STATEMENT SHOWING THE NUMBER OF MOTOR CARS REGISTERED AND LICENSES ISSUED, 1906-1915-

1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 |
Autos (pl ) 6,572 7,733 18,066 23,011 29,792 36,284 , 4 ook
utos (pleasure). . 5 i ’ y : 4 6,096 56,712 68, 0,6
DealersPautos. i 755 455 1,905 2,455 3,305 4,920 6,301 7,462 7,%83 98,700
T R e G S 960 1,568 2,623 4,036 5,948 8,053 11,960
7,327 8,188 19,971 26,426 - 34,665 43,827 56,433 70,122 84,051 111,338
Operators and ‘ :
chauffeurs...... 10,083 10,696 13,170 18,251 41,259 51,950 66,645 81,034 95577 133,930
ToTAL RECEIPTS.. $33,085 $92,096 $121,488 $169,973 $374,789 $477,417 $616,245 $764,153 $914,119 3—172'0;;120

The traffic on most of the roads has increased even more
in proportion than have the motor vehicles. On many new
routes the motor vehicle traffic has increased from ten to
fifteen times during the last three years. ;

The motor truck has come to us and will undoubtedly
increase in numbers in the near future, especially on any
route near the cities. !

What this traffic costs has been clearly shown in a paper
_ published by Mr. H. T. Wakeland, Engineer for the County

of Middlesex in England. I quoted his figures last year,
but I quote them again as you have not all read my remarks.

Motor Trucks and the Cost of Road Maintenance

Mr. H. T. Wakeland, engineer of the County of Middle-
sex, which is just out of London and has a very large amount
/ of traffic over its roads, has given some very careful figures

showing damage ‘caused to roads by motor omnibuses
weighing about six tons each when laden. He took certain
roads which had heavy traffic and gave the cost of mainten-
ance (not including watering or cleaning) for macadam roads
for three years previous to'the motor bus traffic, and the
cost per square yard for the year 1912-13. I insert a table:

Average cost per yard  Cost per yard super
super per annum for for 1912-13, since
advent of motor

RoAD  three years previous to 1
; motor omnibus traffic. - omnibuses.
(cents) (cents)
IO 13.8 25.8
) LA e e e 112 33.1
AR e 14.1 41.9
By 2t 15.6 16.9
i Dy e 9.1 15.4
| TR S /7 15,1
KoL s 5.9 16.8
1 P g 5.1 ? 0) KV |
R AR 21,5 36.4
4 2 o VR e 16.9 42.9
|l
- AVERAGE. . 12.3 25.6

This shows. that the average cost of maintenance for thréé
years before the motor bus came in was about 12 cen
a square yard a year. Since the motor bus was put o%
the cost has increased to over 25 cents a square yard a yea%;
The maintenance cost to carry one ton one mile in 1911'.12
was 1.2 cents. When the motor bus was put on, the maif”
tenance cost was raised to 1.8 cents per ton per mile. 4
Wakeland’s opinion is that this increase was practically.
all due to the motor bus. The increased cost of ‘the road
up-keep has been found to be about four cents per car Pe§ ‘
mile, or two-thirds of a cent per ton per mile in the case %
a motor bus on rubber tires. In many cases the macada™
surface has been practically destroyed by motor bus tfamg
on hard rubber tires. These were macadam roads in £0°

standard condition prior to the inauguration of the tpot"r -

bus traffic and more than sufficient fo carry the ordin
traffic. The road authorities should be authogizedeto direct
which roads shall and which roads shall not be used P

motor vehicles and motor busses, and Mr. Wakeland state® &

as do the other county engineers in England, teat a licens®
fee of $50 a year for motor trucks is entirely nsufficient 19
pay for the increased cost of maintenance caused by tB®
use of the trucks on the roads. d
We believe that this traffic will increase in the future 2%
that we must provide for it and prevent its destroying °“§
roads by building stronger roads, not only on the surfac
but thicker and on more adequate foundations.
Present Road Construction. in
In our construction work in Massachusetts on all man‘tl
routes we are now building 18 feet wide with a three-f0%,
shoulder on each side. We are making the curves 21
in width, and banking them where possible, and Wé dzgl,

. diminishing the camber to } inch to the foot in Wi

This spreads the traffic and makes the road much less SHP"
pery for horses, and also prolongs its life. fy
We are building bituminous macadam surfaces, usud' %
by the penetration method, using from 13 to 2} gallonsgdi"
tar or asphalt to the square yard of surface.
in under pressure in two or three applications, st SR
. We are building cement concrete roads where the tr80 =
is }ll)e_{wy in loaded teams and trucks as well as in a4¥
mobiles,

feet
ol it

This is spra¥s”
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Gravel Asphalt Road Surfaces.

. We have built some roads that, up to the present time,

8lve every indication of being economical and extremely
4 Satisfactory for any reasonable volume of traffic, that are
E made of gravel (it must be clean gravel almost free from
b loam or clay) heated and mixed with a hot asphaltic residum
i Or asphalt. When properly built these roads promise to
i 3 € very permanent, and they cost about the same as a
i Waterbound macadam road, when this gravel can be obtain-
ed near the road.

Extreme care must be taken to get a good foundation,
L Well compacted, made of Telford or of a good gravel, to

;- Provide drainage where the sub-soil is loam or clay.

G )] We often put up a crusher in the pit and use the coarser

B ) Stone in foundation, rolling them thoroughly before spread-

E 5 Ing the asphalt mixture 3 inches deep on top.

The gravel should be a sandy gravel, and should contain
a sufficient quantity of the finer material to diminish voids
as far as possible. It must be thoroughly_heate_d and mixed,
Using stones up to about 1} inches in size mixed with all
S1zes of finer material down to sand or stone dust.

The asphaltic product is heated and it is then thoroughly
Mixed with the gravel and sand in a mechanical mixer. It
IS then spread as evenly as possible upon the carefully .pre-
Pared sub-base, and rolled with a tandem roller. The
Quantity of asphalt that should be used varies with the
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voids in the gravel and sand, aggregating from 18 to22'of
even 23 gallons of asphalt to the cubic yard of gravel. The
variation is a matter of experience and judgment on the part
of the engineer, but speaking in a general way, when the proper
quantity is used the hot mixture has all particles coated,
and it must spread and rake evenly and without compacting
into lumps. It should, however, have sufficient bitumen to
compact under the roller orbecome pretty well consolidated
if you compress a lump under your foot. ~ A little experience
and experiment will give you the correct mixture. These
roads can be built in many places where the proper quality
of gravel is obtainable, for from $0.75 to $1.17 a square yard.
With last year’s prices for the asphaltic material of 6 to
8 cents a gallon, the gravel asphalt alone cost from 50 to
60 cents a square yard.

Selection of Road Surface.

The engineer who has to select a road surface has one of
the most difficult problems possible to determine. I
believe it may help you to reach the correct decision if
I insert here again some tables published in England.

English Roads.

There is a very interesting and useful paper on construc-
tion and maintenance published in connection with the
International Road Congress in 1913, this paper giving
the experience of five of the most competent road engineers
in England. i ; ;

I am printing a table showing the weight in traffic in
tons carried one mile for one cent of maintenance cost.

ALL WATERBOUND MACADAM WITH OR WITHOUT SURFACE TAR.

—Weight of trafficin tons— —Average cost—  Weightintons . Cost of mainten-
COUNTY. carried 1 mile for ancein cents per
Per day Per annum  Per mile per annum one cent. traffic ton-mile.
? $ c

o RS N L 39 14,200 206.25 1 .70 1.45
96 35,000 80.00 4.50 728
Sliek. 0 d e 1185 67,500 430.00 1.60 .64
i 239 87,200 635.00 1.45 .73
242 88,300 430.00 ‘ 2:15 .49
o R R I S 348 126,700 1,495.00 | .85 1.18
BREIE v R 359 131,000 366.25 . '3.70 .28
385 140,500 281.25 | 5.20 .20
390 142,300 275.00 | 5.35 .19
10T SR B 451 164,600 635.00 2.70 .39
AR N R R 504 184,000 251.25 7.55 .14
BTl T 528 192,100 1,740.00 1.10 .90
AEWiIek ol 609 222,000 . 1,345.000 170 .60
734 268,000 ' 2,095.00 1.35 .78
736 268,600 670.00 . 3.95 .25
IR NS G 796 289,800 960. 00  3.15 .33
I ex o T 984 359,000 1,665. 00 2.20 .46
S TG i A 1,057 386,000 1,090. 00 3.65 .28
PRk S L 3,030 1,102,810 10,500. 00 1.05 .95
‘ 3,030 1,102,810 8,960. 00 1.25 .80
o R R RS 5,694 2,078,300 5,160.00 4.20 .25
5,694 2,078,300 3,020. 00 7.15 .14

i COMPARISON WITH TWO MASSACHUSETTS ROADS.

)

~ Bever] 2,808 1,058,430 3,257. 00 3.25 .31
Westoﬁ' ....................... 1,920 699,924 1,993. 00 3.52 .28

e '
~ "Surface tarred. Period of 14 years.

I have used the English long-ton but have changed the
€Onies to cents. This table shows that the cost on water-
ound macadam roads to carry one ton one mile over the

{l‘)ad varies from about a quarter of a cent to one and one-
i Ialf_cents for the maintenance. This illustrates very well,
think, the necessity of the traffic census showing the class
and character of vehicles which use the road, rather than
cf’y formula which merely uses an assumed weight for each
ass of vehicle.

' Massachusettes Experience. :
o thwe have found on our roads in Massachusetts that
ooe largest cost of wupkeep on macadam road
45 uld come from two causes; first, automobile travel, which
m°“1d disintegrate a plain gravel or macadam rcad in a
- onth if there were many automobiles. This could be
slre‘vented by the use of some bituminous material on the
: w'gface, provided the team traffic was not so heavy that it
: quickly wear the binder out. A large number of

heavily-laden teams, of say three tons or more, would wear
the binder out in a very short time. Also, a very large
number of heavy loads carried on narrow tires would wear
a macadam road out relatively quickly. Some of the roads s
that I am showing would be worn from a half inch to an
inch a year, if of macadam; whereas, when a bituminous
macadam road with a three-inch top was constructed the
amount of wear was very much reduced. ;

The necessity for knowing the kind of travel is well
shown by the English tables. On one road in one of the
counties it cost one and four-tenths cents to carry a ton a
mile, and on another macadam road in the same county it
cost twelve-hundredths of a cent. It appears from the
English figures that when the cost of maintenance exceeded
two-thirds of a cent a ton a mile, it was more economical
to use granite block on a concrete base. The cost for annual
maintenance of a six-inch block on a concrete base near the
docks in Liverpool has been fifty-eight one-thousandths of -
a cent a ton a mile. \
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I am enclosing a table of some of the costs of different kinds of street surfaces and pavements in Liverpool.

Table giving particulars of experience'bbtained in Liverpool with different classes of surface pavement—

including life-tonnage and ton miles per yard width per cent of cost.

Annual cost in-

Tons per sibife, Cost per cluding propor- Ton miles Cost in
PAVEMENT. yard width Life, - Tonnage square tion of capital yard cents per
per annum. Years. per yard yard of and maintenance width traffic.
width. surface. per sq. yard. per cent. per mile.
6-inch Belgium Block.............. 524,000 18 9,432,000 $2.50 $0.17 17 .058
4-inch Belgium Block.............. 150,000 50 7,500,000 1.87 07 12 .08
HardWoed s et e s 162,000 17 2,754,000 3.37 25 8.7 292
Softwoolda: o s e kg e 204,000 18 3,672,000 2,52 15 7T .128
d-inch Pitch Macadam'-... .. ... 120,000 11 1,320,000 75 066 10.3 . 096
7-inch Waterbound Macadam...... 120,000 T 120,000 . .5 18 3.8 . 264
7-inch Waterbound Macadam.
Garsprayetd ol vpa s oo Luans 120,000 2 240,000 25 12 5.7 .18

Tonnages on Roads Board basis, except on exceptionally heavy traffic when it is based on estimated total actual weights.

English Ton equals 2,240 pounds.

From these tables it seems to me to be evident that there
are two ways of ascertaining which road surface will be the
most economical and best in the long run, and which will
most economically’ carry the traffic. First, you must actu-
ally determine what the traffic will be. Then you can figure
your cost including maintenance, interest, and retirement
of debt. ;

From the English tables it seems evident that whenever
on a macadam road the cost of maintenance exceeds some-
where about one-half a cent'a ton a mile, such a road is
not economical. One can better afford to build a more
durable form of pavement and pay the interest and retire-
ment charges and save maintenance.

Another way of stating the same thing is that when your
yearly maintenance, oil, tarring, patching, etc., exceeds
from twelve to fifteen cents a year per square yeard, you
should adopt a more permanent type of pavement and
cannot afford not to do so.

You will see from Mr. Brodie’s table of the Liverpool
pavements that for heavy traffic the granite block on a
concrete base is the cheapest form of road surface, provided
the traffic is so heavy that such a pavement is necessary.

I have merely made some figures to illustrate my ideas

somewhat crudely, taking merely average costs and an
These figures are based upon the issuance
of 20-year serial bonds, one-twentieth of the bonds being
retired each year, interest being figured at 4 per cent.
I have also assumed the maintenance cost of the road

surface, assuming that the gutters, shoulders, and drainage

work would cost the same on each class of road. These
figures are not intended to show the average cost of the
various classes of pavement where such surface should be
used, but to show where, because of too much traffic, they
wear out too quickly and are not economical. ing

Twenty-year Serial Four’s:

Cost for retirement and interest, per $1 per year. .. .071
Granite Block at $3 per yard:
Cost of bond per yard per year. .. . . .. (R 218
Average maintenance (assumed)......... ..... .. .01
4 . 223
Sheet asphalt on concrete base at $2.25:
Cost of bond pervard periyear, . £ oh sl & . 160

Resurface in ten years for $1.25 per yard, plus ten
years’ interest at 49, (cost of resurfacing per
yard pervearis 1s20wl 1.76. < viihin i

Average maintenance (assumed)................ 5
oh st -ty
2 : .2925
Concrete at $1.50 per yard, 7% inches thick:
Cost of bond per yardperyear.................. 1065
Average maintenance (assumed)................ 0275
: : 1340
Assume this road in ten years needs two-inch
bituminous top at $1.25 per yard, plus ten
years’ interest at 4%, (cost of resurfacing per
yard per year is 1-20 of $1.75)..,.,.,..... s 08 E
. 2218

Bituminous macadam at $1.25 per yard: [
Costof bond'per vard peryear. ... .o 08875
Resurfacing in 10 years for 70 cents plus interest at

49 pervardipetivenr - oL s e o B i
Average maintenance (assumed)...............

Macadam with, tar or oil at 80 cents per yard:
Cost of bond per yard peryear. ......... ........
Resurface in 10 years at 50 cents per yard, plus

10 years’ interest at 49, (cost of resurfacing

per yard per yearis 1-200f $1.75. . ... ... . ... . 035
Maintenance, oils and patching) ............. .. . 0565
1408
Gravel Road at 25 cents per yard:
Cost of bond per yard peryear. . ................ L0177
Cost of resurfacing at the end of each 5 years, at
P ot e (e G e A S R S i 375
Cost of interest on first for 15 years, on second for
10 years, and on third for 5 years spread over
Pl Il e e TR A R e R 0150
Oiling, patching and maintenance. .. ... ... . ... .. . 0550
. 1252

I think I have used maintenance cost and resurfacing,
etc., figured at a point where each class or type of surface
ceases to be economical or to make a satisfactory road.

The figures are based in most instances on some average
costs on some of our roads, but in general a more permanent
type of pavement would be better if the resurfacing and
maintenance costs were as high as I have shown.

On many roads with very light traffic, gravel will wear
much more than five years, perhaps with a maintenance
cost of only one cent a square yard. With less than fifty
or seventy-five motors a day it will not have to be oiled.
On such roads it will be economical. / '

So it is with macadam and all other illustrations.

We have old waterbound macadam roads on main routes
carrying an average of nearly one thousand motor vehicles
a day, that are 20 years old. The maintenance cost in-
cluding surface oiling or tarring, patching, etc., is from five
to six cents a square yard a year. These roads are thin,.
and it would take but a few heavily-loaded teams or heavy
motor trucks to break through and destroy them, and they
must soon be replaced with a stronger surface, and often
they will need a foundation as well when the motor truck-

heavy team traffic increases.

g or hea .
827 Again in some places with a certain character of traffic,

cement concrete roads may wear many years without need-
ing any new surface of asphalt or tar, concrete, but I thought
I had better figure my fears rather than my hopes and be
on the safe side.
... I have selected a few places, out of a great many, to
illustrate what the traffic is where the road surface will wear
long enough to be economical, and other places where the
traffic is too heavy and the road surface does not wear an
therefore is not economical. I am giving the average
traffic per day, adding the 1909, 1912, and 1915 traffic
together and dividing by three.

All of these were waterbound macadam roads, and all
have been coated with oll or tar on the surface, recoated
when necessary, and kept constantly patched,
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the following places a macadam road has worn from 11 to 15 years,
Two of them need resurfacing now,

217

without resurfacing and with only enough
and four will probably last several years

TRAFFIC AND ROADS THAT HAVE WORN.—Average Traffic 1909, 1912, 1915.
—Horse-drawn Traffic— Motor Traffic

a8 Built Ligh Heavy Autos Trucks Total
s Bamllton .......................... 1900 83 54 323 35 495
) S R R SO T 1898 33 49 436 39 557
o R e B S R O e 1898 31 15 115 5 166
! R i 1904 54 46 264 17 381
- ¥ €wkesbhy Y o s e i A 1903 43 33 295 29 400

B d . e 1900 25 21 429 13 488

be resurfaced, or needed it, within five or six years:

In the following places the macadam surface, although coated with tar or

oil has worn out rapidly and has had to

AVERAGE TRAFFIC, 1909, 1912, 1915.
—Horse-drawn Traffic—

Motor Traffic

B Built Light Heavy Autos Trucks Total
e e 1896 126 203 402 63 794

Resurfaced in 1908. Resurfaced— Bituminous Macadam—1913-15.

R, Ao Aeidi 1908 76 325 251 92 744
Cost 10c. sq. yd. a year for stone to patch holes. - Resurfaced in 1915—Topeka Mix.

e S s R s 1909 - = 49 106 696 130 981
Constant pot holes. Resurfaced in 1915—Bituminous Macadam.

A 1898 25 233 110 118 486

Resurfaced in 1909 and again in 1915—Trap Rock—wore out $-inch to 1-inch a year under this traffic.

s attIn' selecting the places mentioned above I have not
da €mpted at all to show the total number of vehicles per
thg that could be carried by waterbound macadam with
ma Surface treatment of tar or oil. I could give a great
123}' lllustrations of roads that had carried from 800 to
siill 0 motor vehicles on pneumatic tires each day, and were

In good order. _
cert nat I have attempted to show and what our experience
treq D1y demonstrates is that when you have once had to

a road with some bituminous binder on the top, it is

it Oth_e automobile traffic on pneumatic tires that wears

brusl}l}' you have then got to consider mainly the actual

B B0, Ing weight of heavily-loaded teams and trucks that

-/ out tV}fr the road. If they are sufficient in number to wear
s g = Stone in a macadam road in five or six years, there

buto' Question that such a road is not only not economical

Teag IS never in good condition for the traffic, and for all

shon S, @ more expensive and durable type of pavement
?uld be used.

With On the other hand, the macadam road will wear

ang 0%? resurfacing and with only slight patching, tarring,

roadol ng, for twelve or fifteen or more years, then such a

and surface treatment are economical.

Will note in the tables given of traffic in the Metro-

Parks that there are even 2,000 automobiles "a

is not eavy traffic—meaning heavy teams and trucks—

With Permitted. These roads are wearing extremely well

The ither light tar macadam or surface treatments only.

fromyteafly maintenance cost is not at all excessive, probably

a hree to five cents a square yard a year,
{2 Printing in an Ap%endix a table which was made by

Cost four engineers, Mr. F. C. Pillsbury, giving the original

end of DPavements with the life of the road figured at the

frop EVery five years, and the maintenance cost figured
%‘Htere(;ne to nine cents a square yard a year, with the
 tapje St on the original cost, so that you can figure from the
king J#Pat the total cost per square yard per year of any
ang j,, Pavement is, including the repayment of principal
that ¢ Srest thereon for whatever length of time you assume

n s Foad will wear, : .

s laboregz? neral, may I say to my Canadian friends and fellow-

byt 2 S, be of good cheer. It always seems slow at first,
aAve %U are much more awake, much more interested,

a -*-;ew ;‘g; more money than we had in Massachusetts only
e S ago. ; :
e nthlé)to 8, only eight years ago, it didn’t seem possible to

~ Alopg .- We could ever get our main routes passable, let
fia yeal_o?Structmg them. We were then spending $600,000

- Toaqq - 'Or construction and maintenance and State Aid

L Ay
; tructegdy most of the main routes we were trying to con-
rop, ea’e completed, and at least are in passable condition
Outeg St to west and from north to south, and many other

€ completed or are well under way,

Our Commission is now spending about $3,000,000 a
year instead of $600,000 for construction, maintenance, and
State Aid roads, but this is not the most hopeful sign.

In 1908, just eight years ago, 37 towns appropriated about
$37,000 to go dollar for dollar with the State’s money in
improving their roads. The Commission had then only
$50,000 available for this co-operative work.,

Last year and the year before the Commission had twice
as much available from the State, or $100,000, and it also
had $180,000 to $200,000 available from the motor vehicle
fees to do work on the through routes in the towns in co-
operation with the towns. =

Instead of 37 towns appropriating $37,000 work was done
in over 220 towns, out of a little over 300 in the State,
and the towns and cities appropriated and spent over $300,-
000 of their own money in connection with that spent by
the Commission. Besides this many towns and cities have
co-operated by building the connecting roads through the
villages entirely at their own expense, so that one year over
$600,000 was appropriated by the municipalities themselves
to help in this work, several municipalities appropriating
from $50,000 to $75,000 in one year to connect up the main
roads.

This isnot the onlyhopeful sign: the counties are waking
up and are co-operating with the towns and the State. In
several of our counties the county commissioners are ap-
propriating one-third of the cost of improving any main
road in a poor town where the Commission will give one-
third. The State pays one-third, the county one-third, ,
and the town one-third. I look forward to the near future
when we shall all get together, and when for every dollar
the State spends, the country will give one dollar and the
municipality a dollar, and three miles of road will be built
instead of one. ! i

Take last year alone: 180 miles of road were improved
by the Commission; only 60 miles werr State Highway, and
nearly 120 miles were roads that were constructed by the
co-operation of the state, county, and municipality,

I can say to you here that you have a much better chance
than we had when we started. You are co-operating. The
road may look long, the gaps large, and the task immense,
but constant effort and co-operation will overcome all thege.
Before you realize it you will have cor_npleted.youl_‘ main
through lines and you will be even talking of side lines,

Conclusion. 7

The best ‘argument for a good road is the road itself.
Get busy, build the best road you can afford to build; locate
well, secure sufficient width of location, drain it well and
grade it well with proper materials. -

If that is all you can afford to do, do that and then keep
the road constantly shaped and always in passable con-
dition except for a short time, perhaps, in extremely wet
or frosty weather. Show what a little care, attention, and
money will do, ;4
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where in this country or abroad men who were more interest=

If you can afford it, put on a surface suitable for the traffic 64, more intelligent, or more competent than the engineers
that uses the road and keep that constantly maintained. 3Vr(x)<3kc?rrlnrggt;g%sathat I have met that are doing your roa

One mile of road in good order is a better argument for It has been a great pleasure to me to meet them, and I
good roads, and will produce more votes and more money have learned a great deal from them, much more than
and more good-road advocates in one year, than all the could impart. Mr. McLean and Mr. Michaud are well
conventions and learned speeches that have ever been held  known to us in the States, and we value their advice greatly
and delivered in the last thirty years. on all questions affecting roads and road building.

Table showing annual cost per square yard of various priced road surfaces, including first cost, plus interest
at 4% on serial bonds, life of road equaling life of bond, with maintenance varying from 1c. to 9c. per
square yard per year.

Interest at 49,

Life or | . - Life of
Maintenance Road & $ .25 $ .50 § .60 $ .70 $ .80 $ .90 $1.00 $2.00 $3.00 1st Road & Interest
Bond f Cost Bond
$ .01 5 $.066 $.122 $.144 $.167 $.189 $.212 $.234 $.458 $.682 $ .25 5 $.006
10 041 071,083 .095 " 108 . 120 .132. .2564 ' '.376 10 . 006
15 .032 .054 .063 .072 .080 .089 .098 .186 .274 15 .005
20 7028 - .0481.,0583 .060; .067 /074 081 . 152 1923 20 .005
25 L0256 .040 .047 .053 .059 .065 .071 .132 .193 25 . 005
30 .023 .037 .042 .048 .054 .059 .064 .118 .172 30 .005
.02 5 076 .132 .164 .177 .199 .222 .244 .468 .692 - .50 5 .012
10 .0561 ~-.081 .093 .105 .118 .130 .142 .264 .38%6 : 10 .011
15 .042 .064 .073 .082 .090 .099 .108 .196 .284 15 .011
20 ,038 ¢ .0668 . .063 1 .070  .077 -.084 091 .162. .2383 20 013
25 .035 .050 .057 .063 .069 .075 .081 .142 .203 25 .010
30 .033 .047 .052 .058 .064 .069 .074 .128 .182 30 .010
.03 5 ;086 142, 164 187 .209 .232  .254 478 .702 .60 5 .014
10 .061 .001 .103 . 115 .128 .140 ' .152  .274 '.398 10 .013
15 .052 .074 .083 .092 .100 .109 .118 .206 294 15 .013
20 .048 .066 .073 .080 .087 .094 .101 .172 .243 20 .013
25 .045 .060 .067 .073 .079 .085 .091 .152 .213 L) .013
30 043 .057 .062 .068 .074 .079 .084 .138 .192 30 .012
.04 5 006 152 .174 .197 .219  ,242 264 .488 .712 .70 b .017
10 JOTY 01 0030 0 128 138 160182 284 406 10 .015
15 .062 .084 .093 .102 .110 .119 .128 .216 .304 ; 15 .015
20 .058 .076 .083 .090 .097 .104 .111 .182 .253 20 .015
25 .065 .070 .077 .083 .089 .095 .101 .162 .223 25 .015
; 30 .063 .067 .072 .078 .084 . 089 .094 .148 .202 30 1015
.06 5 108 /0102 - (184,207 22204 260 74 408 Y20 .80 5 .019
10 (OBL 0 11Y 323 .136 148 160 1172 -.294 . 418 10 .018
15 JOT20 004 108 112 01200 120 (13802281314 A 15 .017
20 (068 086 /. 008 100 ;107 114 191 192 a6 20 .017
25 :065 . .080 .087 ,.093 .099 .105 .111 .172 .233 25 017
30 .063 .077 .082 .088 .094 .099 .104 .158 .212 30 . 017 :
.06 5 L1620 A04 0 217 039 989" iag4: 508 (782 2 .90 5 . 022
10 001 21 388 . 140 108170 18215304 1428 10 .020
15 082 104 1R3¢ 1220130 . 139 . 148 . .286 324 15 .019
20 8 096 108 1100 - JATT 194 - 181 202 273 20 .019
25 076 .090  .097 .103 .109 .115 .121 .182 .243 25 .019
30 .073 .087 .092 .098 .104 .109 .114 .168 .222 30 019
.07 5 126 182 204 227 249 (272 .204 518 [.742 1.00 5 .024
10 JHOL 3L 143 0B85 168 70180 L 192 314 . 438 10 .022
16 092 114 . 123 .132 .140 149 158 .246 ' .334 15 .021
20 g O )R R v SRR Doy R 0 ol [ 1 R B 0 B 20 .021
25 S0857 00 L0 118 119,126 188 192,258 f ‘ 25 021
: 30 JO88: 097 Fi R0 108 Al Lrd) 124 1981232 30 .021
.08 5 2136 1920002341 237 02600 282 - .304. .528 .752 2.00 5 048
10 ALY 34k B8 16 h RIS 190,202 L1324 448 10 . 044
180102 124" 138 142 150 .159 . 168 256 .344 15 . 043
20008 118 v1280: 180 137 144 Ui 181 1999 1 908 " 20 0438
95 00 2 N0 L B8 129 i NBE 14 202 208 ) 25 042 ‘
80 088 107 12 T18 124129 134 188 242 ! 30 041 we
.09 A L1460 /202 .224 .247 .269  .292 ..314 .538 .762 3.00 5 07255
10 232000080 0108 A Th G ABE 2000 1212 384704588 10 . 066 :
15 1120134 143 0.152 16D 1689 178 |.266 354 15 064
20 GEO8C EBBL k8% 140 LA S84 G 161 . 282 1 803 20 .063 [
25 108 120 w27 133 A8 o TAR i 168 212 218 25 062

30 108 (137 /122 .128 .134 (180 144 198 252 30 062
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Some examples showing comparisons of various types of surfaces.

1—Gravel vs. Waterbound Mac., 10 yr. life, 5c. maint.
Both directly from table.
Gravel, 1st cost, $ .25, equals $ .081 per year.
W. B. Mac., 1Ist cost, $ .60, equals $ .123 per year.

2—Gravel, 10 yr. life, $ .05 maint., vs.
Tar macadam, 15 yr. life, $ .03 maint.
Gravel, 1st cost, $ .25, equals $ .081 per year.
Tar Mac., 1st cost, $ .118 per year.

8—Tar Mac., 15 yr. life, $ .03 maint. :
vs. Granite Block, 30 yr. life, $ .01 maint.
Tar Mac., 1st cost, $1.00, equals $1 .118 per year.
Granite Block, 1st cost, $3.00, equals $ .172 per year.

4—Gravel road, 5 yr. life, resurfaced at $ .25, at
5 yr. intervals for 20 yrs., $ .05 maint.
vs. Concrete, 20 yr. life, $ .01 maint.
Gravel, 1st cost, $ .25.
From table, annual cost: 1st 5 yrs, $.106 x 5yrs. $ .53

Resurfacing 3 times at § .25 - .75
Maintenance for 15 yrs. at $ .05 - - - .75
20 12,03

;ﬁer;year .101
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Concrete, 1st cost, $1.20
From table under .70 column - - - _ . 060
From table under .50 column, $.046 — $.01 maint. .036

per year § .096 -

5—Asphalt macadam, 10 yr. life, resurfaced, at $ .80 at
10 yr. intervals for 30 yrs., $ .02 maint.
Brick Pavement, 15 yr. life, resurfaced, at $1.60, at
15 yr. intervals for 30 yrs., $.01 maint. .
Asphalt mac., 1st cost, $1.00
From table, annual cost; 1st 10 yrs — § .142 x

101588 o - -84
Resurfacing 2 times at § 80+ ' _ . {54
Maint. for 20, yrs., at $ .02 -~ - _ o ''4p

30 342

Brick pavement 1st cost, $2.50. ... . . .. per year - .114
From table under $2.00 186
From table under = .50—.054~ .01 maint .044

: 230 x°15 yrs.  ~ = i3 4k

Resurfacing 1 at $1.60 - - - _ _ 71'gg

Maint. for 16 yrs.at$.01 - - 0 L e

: 30 5.20

per year 173
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Discussion on Col. SOHIER’S Paper by Col. E. A. STEVENS (Highway Commission), New Jersey

The subject treated by Colonel Sohier in his very interest-
ing paper is one of the utmost importance in the general
duestio nof road administration. In the selection of the
type of road, the cost of maintaining a cheaper structure as
against the interest on the cost of a more expensive one,
Should be given careful weight. It is also necessary to con-
Sider the kind of treatment that the road is likely to receive.
Early, intelligent and thorough repair, especially of the
Mminor defects will greatly reduce the cost of maintenance.
it is to be recalled that if repair is not going to be proper}y

attended to, a more expensive original construction will
* have to pe provided, if satisfactory service is to be e?ipeCt-
ed, y

In considéring the cost of maintenance, it is not enough
to refer merely to the number of vehicles nor to the tonnage
Dassing over the road. The speed at which traffic is car-
ried ig g very important factor, not only in that it entails a
?ﬁgher‘ repair cost but because there is a commercial value
N speed that can be measured, to a partial extent, in dollars
and cents. A truck making a haul of four miles, with 7%
Minutes at each end for loading and unloading, will at 8
Miles an hour make eight round trips a day of 10 hours.

ith the same time allowed for loading and unloading, it
Will make twelve trips at about 13.7 miles, or 15 at about
19.2 miles per hour. Delivery service runs of 90 miles are
duite common. | The average speed being about 15 miles.
While under way, and the time taken is about 10 hours. The
actual running time is about 6 hours. It is easy to see that
at 12 miles the length of run must be reduced about 18

Miles or the time increased one and one-half hours.

-, For ingpection of overhead wire lines, or transport of men,
there are similar increases in the wvalue returned. Thig
Value is the true measure of the service rendered and must
be distinguished fro mthe increased cost of rendering the ser-
Vice. | The latter is due to the increase in wear caused by
MCrease in speed. The difference in wear on road struct-
Ures due to this increase for a given weight transported will
Yary to a great extent with the character of the surface, If
the figures for air resistance correspond with the generally

~ Accepted Beaufort scale, the air pressure against a moving

Vehicle would increase approximately as the square of the

fDeed. The power, therefore, necessary to yield the thrust

g Ogercome this pressure will vary as the cube of the
eed,

At the higher speed it is probable that the air resistance
t‘“‘ms by far the largest absorbent of the power exerted at
g0 rear wheel, It is only reasonable to believe that the ef-
%L of the thrust upon the road structure will vary as the

' Work ahsorbed, and, consequently, that it will be much
BTeater at the higher speeds than at the lower. If the road
;fuﬁture is over-strained, the damage due to high speed
W 11 be very considerable. If, however, the stresses imposed
: d"e Well within the capacity of the material, the damage
U8 to the high speed may not be excessive.

It is also well.

to consider in this connection the extent an ddirection of the
resultant of all forces acting at the rear wheel of a motor
driven vehicle. If the horizontal component is very large,
there will be generated very considerable tensile and com-
bressive stresses parallel to the road surface. If, as in the
case of the front wheel, the forces exerted are almost ver-
tical, the material will give satisfactory service as long as
its crushing strength is not exceeded and the bonding ma.-
terial that holds it is not displaced.

The consideration of these facts will seem to explain the
figures given by Mr. Wakeland and quoted by Colonel So-
hier, as to the increased cost of maintaining English roads
before and after the advent of the motor bus traffic. It
would be interesting to know what had been thé increase
in the total of motor driven traffic during the period cov-
ered by Mr. Wakeland’s observation, and the increase in the
average speed of traffic. Without these, Mr. Wakeland’s
figures lose much of their value.

Our experience in New Jersey, while it has not been re-
duced to sufficiently accurate figures to allow of any close
estimate of the cost, appears to agree very well with that
of Massachusetts. Our gravel roads, however, aré made of
a very different material, Attemps to oil or tear them have
been unsuccessful. The best results on such roadg has been
obtained with the use of lignin binders.

Cost figures alone, however, do not yield a satisfactory
base of comparison, but must be studied in conjunction with
a fairly accurate knowledge of the weight and speed of
traffic carried. It would appear from our experience that a
very considerable sum could be devoted to gaining this in-
formation and that economy, not only in design but in the
System adopted for maintenance, would thereby be made
bossible. I do not, however, believe thot counts taken
three years apart will give enough information for this pur-
pose. In taking any traffic census, it will be necessary to
divide the traffic into classes and to assign certain average
weights to each class. If speed is to be considered the
same. must be done for that factor. It would seem that the
broper recording of each class could be insured, in the mo-
tor vehicle classes at least, by fixing conventional tagg to
the number plates. As to horse-drawn traffic, the observ-
er’s discretion could probably be trusted. Speeds and weights
would have to be combined in each class so as to vield a
moment to be applied to the total number of the class count-
ed to give it its proper weight. %

If value of service is to be considered, a function of the

‘product of speed and weight would yield the correct unit;

if, however, wear and consequent increased cost 1s to be
considered, speed should be given greater weight by using
some power of the speed as a factor.

The above ideas are not original with the writer. They
were, 1 believe, first suggested by Mr. W. W. Crosby, Mem.
ber A, §. C. B. ; S
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The President: We must congratulate Col. Sohier for
his veryinteresting paper. He has told us that to a certain
extent, the Province of Quebec is taking the same steps as
they have taken in Massachusetts years ago. If they have
won success I do not see why we should not win success in
the matter of roads. He has paid a very great compliment
to us, saying that, even in Canada, the progressive American
could learn something. That is a very big compliment,
and we are very glad to put it on record. He says he is
always pleased to come to Canada. I think heis sincere and
I am glad to say that as far as roads are concerned, our
friends the Americans, are not neutral but they are our
allies. We have always worked together for some years.
We have gained by their knowledge and especially that of
Col. Sohier, who has a big reputation, and a well deserved
one, in the States, and who has always been so kind as to
answer our invitation and give us the benefit of his know-
ledge. This morning we had a paper written by Major
Crosby . dealing with foundations, and we had no time to
take up a discussion on the matter: we will do so now.

Mr. Snyder: I think the Congress is to be congratulated
on Major Crosby’s paper. I think that the drainage of
a road and the foundation are the two most important
things that we have. Now the drainage of a road may
roughly be divided into two classes, that is for city roads
and for country roads. In the country road the drainage
is usually what you might call natural drainage where the
water is carried to the nearest water courses either along
the gutters or in ditches, but in your city roads and streets
you usually have sewers and inlets to take care of your
drainage. One of the main troubles in the city streets are
not so much with your new roads and streets as with your
old roads and streets. There are too many of us engineers
who, when we repair an old road, accept the present grades,
and go ahead and put on our surfaces the same as the old.
Now I have found in my experience that it pays to re-run
levels over your road get your gutters the grade of the
streets and the inlets, and try and improve them by raising
the gutters, making them shallower at the summit and
water is going to lie in pools and it is going to deteriorate
your roads. In the roads in your country districts your
main trouble there is not so much the water that falls on
the road from the rain but the water that runs on from the
side hills, so it, in most cases, pays to put in side ditches to
keep the water away from your roadway, and where you
have a steep grade it always pays to put in inlets to keep
your water from running along your roadway and deteriorat-
ing your road. Another thing" I very much believe inis
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under drainage. Drain tiles don’t cost much and in most
city streets we may have sewers, they are very easily put
in and you can connect them to the manholes or the inlets.
Do the same in the country roads, put in French drains
and drain tiles, and do your best to keep the water not only
away from the roadway itself but from the ground under the
road and you will find you will have less trouble with your
roads. There is another thing, and while it is not exactly
part of this paper it is important, that is the cuts and the
pipe trenches in your city streets. One of the worst things
you have to contend with is the putting of trenches for
water and other pipes in your city streets. A by-law is to
be passed that a certain street is going to be paved. That
might pass today, in the summer time the contract will be
let, and the new pavement put down. Within a month
or two the water department, gas company, or other
public utilities will go in and tear the street all to pieces
from one end to the other to renew the pipes. The trenches
will not be half filled and the consequence is that your pave-
ment settles all along and the poor contractor that put in
the pavement is condemned for putting in a bad job ,when
it 1s the fault of the administradtion in not compelling all
the public utilities and the others to have all this work done
at least six months in advance of the pavements. Another
thing there is a lot of trouble with cuts in pavement.
Most of the work I have noticed around here and other
cities is done like this. A public corporation will take out
a permit for a cut, will dig a little hole for a man to crawl
in, and will dig around under the pavement and subsequent-
ly fill it in any old way, and then they wonder why the
pavement sinks. That should be regulated by by-laws, and
they should be very strong. In planning a new road it is

. wise to go over the roadway in the spring, when the frost

is coming out, and notice the bad spots, the spots that
heave, and then when you build your road you can take
these spots and provide some method for taking care of
the ground water. If you do not do this, when you come
along in the middle of the summer you will find that this
ground, apparently is as ‘hard as any other part of the
ground and make no provision to take care of the heaving
action that is going to happen the next spring when the
frost goes out of the ground. Another thing very important
in the upkeep of the road is to keep your drainage ditches
open, to cut the grass and weeds and have your shoulder in
good condition. If you don’t do this you are going to
have trouble—water will not flow naturally through
ditches that are plugged. By taking all these precautions
it is the only way we can get good drainage and good
foundations and if the drainage is good and the foundation
is good, even a poor material on your foundations will
carry a good load.

Snow Removal in Montreal

By PAUL E. MERCER, Chief Engineer, Montreal.

The City. ;

The City of Montreal has a total area of 26,226 acres.
The length of the streets aggregate 485 miles, 104 miles of
whicli have tramways tracks. The sidewalks form a total
length of 622 miles.

The Snow Fall.

The snow fall varies each year, but has averaged, for
the last 41 years: 119.3 inches. :

The number of days on which snow fell in 1915, was 79.
“Out of these 79 days, it rained and snowed on 28 days.

The snow-fall period covers five months: November to

March. The heaviest snow fall we have had this winter
was on the 14th of December, and was of 7.4 inches. The
previous day we had a snow fall of 2.1 inches. On the
14th the temperature was 9.7 degrees, and the wind had a
velocity of 23.7 miles per hour. The following day the
temperature went down to 5.4 ,and the wind went up to
32.6 miles per hour.
Administration. .

The affairs of the City are administered by a Board of
Commissioners. The different departments report to and
receive their instructions from the Board through the
Heads of the Departments.

- The Chief Engineer, known in the Charter as the City
Surveyor, is the head of the Public Works.

The Public Works are divided into roads, waterworks
and sewers, each under a Superintending Engineer.

The Roads have charge of the construction and main-
tenance of the roadways and sidewalks; the cleaning,
watering and oiling of streets; the snow removal.

The snow removal is done entirely by the City, by day
work. The cost of removal of snow from the sidewalks, is

paid by the proprietors at the rate of five (5) cents per
running foot. The cost of the snow removal from streets
with tramway tracks is paid half by the Montreal Tram-
ways Co., half by the City.

The cost of the snow removal in any other streets is
paid by the City.

As the country surrounding Montreal has winter roads,
the City does not entirely remove the snow from its
streets, but keeps, during the winter months, a thickness
of 6 to 12 inches of snow.

Organization of Labor.

The Road Department is divided in three divisions un-
der the charge of a Superintendent, and in sections un-
der a Section Foreman.

We have, therefore, the following organization:

BOARD OF CONTROL.
Chief Engineer.

: | l
Supt. Eng. Supt. Eng. Supt. Eng.
Waterworks Dept. Road Department. Sewer Department.

General Superintendent.
; |
West Division-

East Division. North Division.

Superintendent. Superintendent. Superintendent.
o Streets. S’dw’ks. Streets S’dw’ks. Streets. S'dw’ks.
me-
keepers 2 4 2 4 2. 2

e

Foremen. 21 18 23 19 20 23
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The snow plow, walkaways, etc., are kept in City yards
a8 near as possible to the centre of each section.

Each section foreman keeps a list of laborers and owners
of horses within his section.

The Division, Superintendent keeps a list of owners
of sleighs, single and double, in his divisior_x. Each
Sleigh is numbered and measured. A single sleigh must
Contain 65 cubic feet, and a double 210 cubic feet.

The Superintendents keep at their Offices reliable bar-
Ometers.

At the beginning of a storm, word is sent to all sec-
tion foremen to gather their forces.

Long before the snow season starts, routes are defined
each plow is detailed to a certain route, so that each
man knows where to go and what he has to do.

The Montreal Tramways Company, to keep its tra_cks
clear during a snow storm, has a wonderful organization.

egular routes are mapped out for the sweepers, before
the beginning of the winter. Routes that can be handled
to best advantage from it are given to each depot. These
Toutes are arranged so that each can be covered by its
Sweeper in from forty-five minutes to one hour and also
arranged so as to have one central conveying point for
three or four sweepers. In case of need, it is, there-
fore easy to direct a sweeper from another route, when
it reaches this spot.

In each car, a blue print is posted, giving the detail-

- ed route of that particular car.

The necessary men are appointed to each car_at the

eginning of the winter, and they are kept during the
entire winter. The Superintendent meets all .of these
men hefore the winter season and discusses with them
Proposed improvements on actual conditions.

Their organization is so well thought of, that, as Mr.
Gaboury, the Montreal Tramways’® Superintendent, said:
“Bach man knows where to go and what he has to do,
and it seems that he simply goes and does it.”

Machinery Used.

The Montreal Tramways Co., has 39 sweepers and 12
levellers or wing cars. Most of the sweepers are of the
two-broom type, having on the right side a large iron
Wing to clear the snow from the outside of the track, and
on the left side a smaller wing to clear the devil strip.

Single truck sweeper: 2-50 h.p. motors (G.E. 80), and
1-K10 controller at each end, 1-K10 controller for broom,
length 28 ft., width 8 ft., height 11 ft., weight 31,000 lbs.,
Wing 8 ft. by 2 ft. Used to brush off the snow from the
track and push it towards the sidewalk.

Double truck: 250 h.p. motors (G. E. 80), and 2-K35
Controllers for motors, 2-101 motors and 1-K10 controller
for broom, length 39 ft. 6 in., width 7 ft. 6 in., height 11
ft., weight, 44,500 1bs., wing, 11 ft. Does the same work
as the first one. ‘

Leveller or wing car: Flat freight car titted up with
iron shaped wing 12 ft. long and 2 ft. high. The wing is
Dushed out by reinforced wooden bar operated by chains
and drum—4-50 h.p. motors (G. E. 80), weight of car 43,
400 1bs. Used to push the snow towards the sidewalks.

Single truck leveller or wing car: Made from old box
car, length 26 ft. 7 in., height 11 ft. 1 in., width 8 ft. 6 in,,
2 G. B. 80 motors, wing 16 ft. long, weighted down by
gg‘égle floor filled in with rails and cement, total weight

1040 1bs.

Walkaways to move snow from the road towards the
Sidewalk. Ordinary automobile truck, fitted up Wwith a
Side plow. The plow can be raised and put to any angle.

Snow scarifier used to lower or level the roadway.
Hauled with four horses or by a truck. Cost $165 to $200.
Built by the City.

Wo-horse plow. The plow can be placed at any ele-
&tion or any angle. Bought at $150 and built by the

y for $85. ¥

ne horse plow, same as the former one, but lighter.
Cost $35, built by the city.
$3?113 horse iron scraper “Jumper,”’ built by the City for

One horse wooden scraper, used also as a plow: for
Sldewalks, Built by the City for $18. :The bottom of this
Plow is protected by a flat iron bar, one edge of Which
Is toothed. When necessary the toothed edge is used on

sidewalk to make a rugous surface.

The machineries are divided as follows:

3
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East. North. West. Total.

Truck Levellers- .. 20 4 2 4 10

Wallcaways: e i@ knr v iy 12 15 38

Snow scarifiers, streets .. .. 4 2 6 11

Do.; sidewalks: ti ok 500007 9p 29 3b 84

Plow Sdotible e e 6 18 10 34

Do gifigle el b s iin s 84 109 289

JUMPRLE - S tente i as s w g i 7 35

Wooden scrapers .. .. .. .. 124 208 99 431

At the beginning of the storm, all hands are called. The
Tramways sweepers are sent out -on the route; the City
plows are sent out to remove the snow from the road-
ways and from the sidewalks. The heavier the snow
storm, the shorter the routes are made, so that each plow
can be back at the starting point before the snow ac-
cumulates. Snow shovellers are sent out to keep the
street corners clear of snow. Whenever a section fore-
man feels that his section will be snowbound, he calls
the Division by telephone for more help.

In case of emergency, section or division lines are
wiped out, and everybody works with one ambition: beat
all the others in results.

Working hours are the usual hours in a ten hour day;
but, if necessary, the work lasts as long as the snow.

We are now at another phase of the work. The snow
has been brushed away from the tramway tracks, from
the sidewalks and from part of the roadways. However
strong the snow storm and however cold the wind may
have been, the tramways have never ceased carrying the
laboring class to their work, the office people to their of-
fices, the ladies to the stores; the sidewalks were always
kept in such a good state that even “my lady” could not
find fault with the City employes, the roadway was clear
enough to let the tradespeople deliver their goods.

The work of the sweepers and of the levellers is done,
the Tramways crew may now rest and the cars are sent
back to the yards.

A new phase now appears. . This force is composed of
3,000 men and horses. They attack the snow banks from

all sides and cart it away.
The City is, as you are probably aware, built on an is-

land seven miles wide.

The snow used to be dumped in the river from the
wharves, or on vacant lots. The larger the City got, the
further the northwest boundary was, and the greater the
hauling distance became. )

The residents facing the dumping grounds objected,
with reason, to the snow being left there. There was,
therefore, only one place left: the river. But, in places,
the distance was so great, that the cost was prohibitive.

In 1913, the Chief Engineer of the City, the late Mr.
Janin, thought that the cheapest way to send the snow
to the river was by the sewers. Special manholes were
built and the snow was dumped in the sewers.

The sewers were not designed for this purpose, and no-
body knew what would be the result of throwing such a
large quantity of snow and ice in the sewers. The Depart-
ment of Sewers, responsible for the maintenance and the
cleaning of sewers, took the matter in hand, and studied
the results.

The sewers used were collectors of a diameter varying
from 3.ft. to 7 ft. 6 in. Some were 10 ft. below the road-
way, some 42 ft. The length of the collectors varies from
1 to 4 miles, they are mostly built of brick and cement.
The “snow manholes,” as they are called in Montreal,
were made of steel, with a 8 ft. 5 in. by 7 ft. cover.

To prevent large pieces of ice from falling through, a
grating having openings of 4 in. is employed.

After three years of operation, the results were satis-
factory. The sewers were, of course, found dirtier, and
in some places the invert was crushed by solid ice falling
40 ft. :

We have, therefore, designed a new snow manhole
covered with galvanized iron % in. thick, and the sewer
was also lined with galyanized iron 3% in. thick for a
length of 12 ft. We think that this new manhole will
answer this purpose, and withstand the shock of the fall-
ing ice.

The distance between the manholes varies very much,
but the longest haul is approximately 2,000 ft.

Cost of Work.
The cleaning of sidewalks, including the spreading of

sand, scraping, etc., costs Tlc. per running foot.
The cost of removing snow from streets is $2,500 per

mile.
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Concrete Roads and Pavements

By PELCY H. WILSON.

That good roads are a necessity for any growing com-
munity is a fact that haslong been recognized by all students
of economy, and not only are they advantageous to those
who use them daily for the hauling of produce, or for
general business transactions requiring the use of horse-
drawn or motor-driven vehicles, but their advantage for
military purposes is fast becoming recognized.

To those countries which have shown the greatest and
most up-to-date expansion in the building of good roads,
the words ‘‘good roads” are synonymous with the words
““hard surface road.” This has been forced upon the re-
cognition of those having to do with road construction
by the havoc caused by the increase of motor-driven over
horse-drawn traffic.

While roads built ten or fifteenyears ago, principally of
Macadam or Telford types, admirably fitted the require-
ments of horse-drawn traffic, such roads were considered
the last word in road construction, and a great majority
of road engineers felt that when they had learned how to
properly construct roads of these types, there was no
further information that would be of advantage to them.

A glance at statistics, easily available, showing the
increase in the number of automobiles, gives the reason for
a radical change in road construction.

In the Province of Ontario in the year 1905 there was one
automobile for every four thousand inhabitants; in the
year 1915 there was onhe automobile to every seventy five
inhabitants—an increase in ten short years of over 5,000 %.

In motor driven traffic is the reason the maintenance
charges on macadam roads has increased by -‘leaps and
bounds, and why road engineers are becoming more and
more insistent on a class of construction to withstand
this automobile traffic with a minimum maintenance
charge. The answer is a hard surface road. 4

Our original roads were trails, and those pioneers breaking
the trails naturally picked out the easiest course, that is,
the direction which presented the least natural obstacle.
Such trails were crooked, and were far from economical
in so far as the cost of hauling was concerned.

As the country became’more thickly populated these
roads were straightened, bridges were built and swampy
sections covered with corduroy, but little effort was
made to place a harder material on the surface of the
road. In consequence, hauling was confined to periods
during the year when weather conditions did not make
the road impassable. This was, of course, a great
detriment to the farmer, since he could only haul his
goods to the market at such times as the weather per-
mitted, entirely irrespective of the prices which could be
obtained for his goods when delivered.

We all recognize the fact that the value of a man’s
land depends upon the value of the material which he
can raise on it; if the prices which he can obtain for
his produce are seriously affected by road conditions,
thjs, of necessity, affects the price of this land.

The reason cities and towns have grown is because
“their inhabitants recognize the necessity of having hard
?avements over which to do business, and while this was
orced upon them as a matter of convenience—getting
out of the mud as it were—yet some certainly recognized
the advantages to the town, both from standpoints of
business and sanitation, and took advantage of the
ultimate rise in land values by purchasing property when
they found hard pavements were to be laid, and profiting
by the rise in value. :

Prior to a road improvement, the two most important
items to be considered are the selection of the type of
road, and the method of raising the money to build
such a road.

In selecting the type, the first cost of the road is
a matter for consideration, and in many localities those
having to do with road construction have permitted
their anxiety to stretch the amount of money available
over as great a mileage as possible to cause them to
lose sight of the fact that most roads are built on
borrowed money, and that the time would come when the
municipality would be forced to pay that money back.

Many roads, built from the proceeds of bond sales,
maturing at periods of from twenty to forty years or
over, are worn out at the end of five years. If the com-
munity is to obtain any value from their investment,

a yearly maintenance cost is required to make the roads

passable, taking each year a large percentage of the

taxes. In the meantime, the community is paying
interest on an investment for thirty-six years, which is
of little or no use to the community.

The road, therefore, is no longer an investment but
a cost to the community, and a type of road acting in
this particular way will certainly never be accepted by
tax-payers, provided they are conversant with the facts.

. The combined maintenance and repair costs of roads
in Massachusetts, Connecticut, Rhode Island, New
Jersey, and New York for eight years, from 1905 to
1912, amounted to $698.00 per mile per year on all
improved roads.

These roads averaged originally a cost of practically
$10,000.00 per mile, and based on this cost the amount
that the community was paying for maintenance alone
was something over 6% —an amount greater than'the
interest on the bonds, together with the sinking fund
if the bonds were to run for a period of over twenty
years.

The type of road should, therefore, be moderate in
first cost—not necessarily cheap—and further of a type
of construction where the need of additional money
accruing from taxes would not have to be expended in
maintenance, but could be expended from year to year
in extending the road system.

A road is built for use, not during three, four or

five months in the year, but during the entire - year,
therefore the road must be of such a type as to permit
this use by those paying for it at all times during the
year, and only such a road as will permit of this use,
and as will require the minimum maintenance charge
with a moderate first cost, is the road which any com-
munity can afford to build on borrowed money.
. For such communities as have nothing but dirt roads
it seems a big jump to pass from them to hard surface
roads; from a cost of practically nothing for the dirt
road to a cost of about $12,000 per mile for the hard
surface road. If, however, the taxpayers appreciated
the fact that in building a road, other than a hard sur-
face road, at practically a cost of from $6,000 to $12,000
a mile, loading the municipality with a debt they would
be paying for over a period of forty years, and that out
of the road they would get a maximum of five years’
service, few would hesitate to build less mileage, and
build roads of greater permanence which would not
require continuous repairs.

Other items which should be taken into consideration
are cleanliness, non-slipperiness in wet weather, an
dustlessness. The concrete road or street fulfills all of
these requirements in a very perfect way.

All those who have engaged in building roads realize
that so long as the binder of the road is intact the roa
remains a unit under all conditions of traffic. The
cement in a concrete road is the most permanent known
binder. It is not affected by weather conditions, and
on account of its positive nature presents a surface
available for traffic at all times of the year.

The permanent character of a concrete road is best
illustrated by the conditions of the roads which have
been built for a number of years. One concrete road in
the United States has been in continuous use for almost
twenty-four years, and is in as’ usable shape today as
when laid, in spite of the fact that this road was not
built along the lines of later day practice. ; :

We have many roads of concrete which have been in

continuous service for five, six and seven years, and

these roads have given most excellent satisfaction.
Concrete also requires an extremely low maintenance
cost. The cost of maintaining a concrete road which
has been in use for over twenty three years has been
less than $30.00 per mile per year. Other concrete
roads vary in the cost of maintenance required, but out

of about 34,000,000 square yards, of which there ai€

records, the maintenance charges on none of these roads
have exceeded $50.00 per mile per year in any one year,
and this is considerably higher than the average cost ©
maintenance over a period of several years. Thesé
costs do not include repairs to inadequate drainageé
system.

Some are deterred from building concréte roads, since

they consider concrete a mysterious material, hard to
understand. As a matter of fact, to build a successful

3 )
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foad of any type requires care and attention to detail,
4 Proper selection of material, a proper mixing of it,

The building of a concrete road requires attention
o the same details, but all these details have been
thorOUEhly tried out and the specifications recommended
8Ive those details settled upon as being the best methods
0 €mploy which will give the most satisfactory results:

fment is a wonderful material. It is astonishing
the amount of abuse it will stand and yet give fair results
he concrete which goes into a road is not only exposed
& € ordinary stresses which require strength, but
1 addition must withstand the impact and abrasion of
traffic, Therefore, the concrete and aggregate composing

I, must pe as good as any. !
' In building a concrete road the same care should be
fgiien to select an aggregate which is clean and proper

the C0Mbination with the cement as is taken to select
bh? Proper sand to mix with asphalt or the proper
Tck to withstand traffic. It is no more difficult to
tay Concrete propeitly if ordinary caution is oberved
han jt Is to construct any other class of road.

The following items of construction should be given
Ty careful attention:

F irst—Drainage. Any road which is so badly drained
3 to permit theg water ¥o pass from one side of the road
to the other, or to lie underneath the road surface,
'é‘“u leave i times of frost and the road disintegrate.
oncrete is a little less likely to do this than any other
Class o road, due to the greaier strength given to the

{;?ﬁg surface by tme cement binder than any other known
er, ,

The majority of cracks, however, in a concrete road
tio Produced by the lack of proper drainage caused in
: ¥ the lack of proper preparation of foundations.
a All road builders agree that a proper foundation is
I{l .Essential, so far as road construction is concerned.
af IS no more essential for concrete than any other type
the t2d—perhaps a little less so, due to the fact that
o ® concrete has a strength which permits it to bridge
ti‘gfs to some extent hollows or soft spots in the founda-

The

Ve

o Selection of materials, as has been previously

u°t"—‘d. 18 extremely important. The cement is furnished

o? der specifications adopted by the Canadian Society

b Civil Engineers, and is subjected to rigid tests, both

o4 he Mmunicipality purchasing same and by the cement
Mpany furnishing it.

o The sand, however, is very ‘generally left up to the
sSineer and the tendency is to use the cheapest local
ad wnich can be obtained, regardless of its fitness.
It
and
Part;
Mort,

musi be remembered that the combination of cement
sand forms the mortar which holds in place the
Cles of larger aggregate, and the strength of this
sara2r depends to a very great extent on the class of
and ysed.  Soft sand, fine sand or dirty sand, will
oduce ‘3 weak mortar. The sand should, therefore,
be Well graded in size from fine to coarse, and should
Sang Can, that is, free from loam or clay. Dirt in the
Bd does not permit the particles of cement  coming
. th fontact with the sand, and seriously affects the streng-
of the mortar. ‘

€ coarse aggregate is' depended upon to take the
H}ear W1 a concrete road, as it is depemfed upon_to take
the, Year in every other class of road construction, and

orefore, it should be hard, durable and clean, since
esam the cement must come in intimate contact with
cogy part of the coarse aggregate in order that the

S¢ aggregate may be rigidly held in place.

mar. Proportioning each batch the various quantities of
thateﬂa‘ls should be very carefully measured, including
slset amount of water. The mass should be mi.xed to a con-
u; ®lcy which will spread with comparative ease as
ormped“n()t 80 dry as to permit loose stones to roll out
tlg t-he mass, nor so wet as to cause the concrete to sgt-
roa ) the middle of the slab and bulge at the side of the
8 nxt to the forms after being struck off.

SepBank~run material should hever be used without first

80 arating by screening into coarse and fine aggregates,
s ;%at]'the exact amount of each may be known. This
: SO

utely requisite for first class workmanship, and
-iv{hﬂe It adds a certain amount of cost to the work, yet

Preventg unsatisfactory work and saves money in the

4
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long run by using only the exact quantities of materials
required.

In finishing a road wooden floats are used in order
to give the road a rough finish. As thin a skin coat of
cement and sand as possible should be drawn to the
surface, since the skin coat under traffic rapidly disappears
allowing the coarse aggregate to take the wear.

The most common mistake in finishing a concrete road
is in over-floating. Such practice not only costs the
contractor more money, but does not make as satisfac-
tory a road.

Green concrete must not be exposed to the hot rays
of the sun, and naturally nrust not be exposed to freez-
ing, since concrete requires a certain amount of moisture
to have it set with the greatest speed, and tne greatest
early strength.

Curing is an important item. On bright sunshiny
days, or on days when a hot dry wind is blowing the
surface should be covered with canvas, supported so
as not to touch it. After about twelve hours the con-
crete is hard enough to be sprinkled, and after twenty-
four hours it is hard enough to be covered with dirt.
This dirt covering should be kept wet for at least Jseven
days. The wetting prevents the surface from drying
out with greater speed than the interior of the mass
and avoids hair cracks and also a chalky surface, both
of which are most undesirable.

Another method of curing has been used in high alti-
tudes where the evaporation is considerable, and also
in street pavements where it is undesirable to haul the
dirt on to the concrete and later on have to clean it.
up and haul it away again.

Dikes of earth are built around the slabs and the area
enclosed flooded with water. This has been found a
most effective method of curing.

The time of opening a concrete road to traffic varies
to a great extent with the time of the year the road
is built. Cement sets slower with the temperature
verying from 40 to 50 degrees than it does with the
temperature running up to from 80 to 90 degrees. A
road, if built during cool weather should, therefore, be
kept closed to traffic a greater length of time. All who
have built roads appreciate the pressure brought to
bear on the engineer by the community to force him to
open the road in the least possible time. It seems
ridiculous, however, for a community to pay from $12,000
to $15,000 a mile for a concrete road, and then become
so impatient for its use to force its opening a week
earlier than it should and ruin the road. The proposi-
tion is so absurd that it hardly seems necessary to even
mention it.

There are a number of supposed objections to con-
crete as a paving material. These are very readily
overcome when once a piece of concrete road has been
properly placed. :

There seems to be doubt in the minds of some engin-
eers as to the effect of extreme ranges of temperature
on concrete. A change of temperature, without a doubt,
causes expansion and contraction in the road itself, but
we know of no instance where it has had a bad effect
on the road, provided the condition of the drainage,
preparation of the sub-base and the making of joints
have been properly cared for.

A slab 30-ft. long moves in a range of temperature
of 150 degrees, % inch, but since in such a movement
the concrete is brought into compression no bad effects
are experienced.

The cracks which appear in concrete roads are due
in almost every case to the lack of drainage or the
proper preparation of the sub-base, and not to the
movement of the pavement due to expansion and con-
traction. These cracks are without a doubt unsightly,
but they are not a serious detriment to the road pro-
vided they are properly cared for. . = = =~ "

If the crack is a hair crack it will stand for a very
considerable length of time without any repairs, As
it wears down, under traffic, the edges breaking down,
it should be thoroughly cleaned out and filled with hot
asphalt, and sand spread over the top of the asphalt.
Traffic will smooth this down, and as far as the useful-
ness of the road itself is concerned, it is in no way
impaired. ;

The use of reinforcement is suigested as an insurance
against poor drainage and the lack of Proper compacting
og the fgundations. but the fact that the road is to be
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reinforced should never in any way influence either the
engineer or the contractor in the care which should be
taken in the foundation and drainage work.

As a rule, the greatest objection raised to concrete
roads, particularly in farming communities, is their
effect on horses’ feet. We have many testimonials from
people continuously using concrete roads, showing that
a horse does much better on a concrete road than on
a gravel, macadam or bituminous macadam road.
This is due to the fact that the concrete road presents
at all times an even surface, which is not slippery,
upon which the horse places his feet.

The crown of “the road is so slight as to make side-
slipping, so hard on horses’ knees and shoulders, im-
possible.

My discussion of concrete roads has, of necessity,
been brief, since your time is limited, and I have only
made an effort to call to your attention the most essen-
tial requirements for successful roads, the value of
concrete as a road material and its extreme economy
when consideration is given to the cost of maintenance
in connection with its first cost.

Without doubt a number of items have been entirely
omitted, and I shall be glad to answer any questions
~ which you may wish to ask. :

In closing I wish to call your attention to the tre-
mendous growth in concrete road construction, which
has increased from 561,000 square yards laid in 1909
to 14,500,000 square yards laid in 1914.

One of the most satisfactory tributes which can’ be
paid to the concrete road is that where municipalities
have one laid they have continued to lay them, and in
many cases where a municipality has laid its first con-
crete road unsuccessfully, due to poor specifications
and improper workmanship, they have been so impressed
with the utility of concrete as a road material as to
continue laying this type of road properly in following
years.

DISCUSSION.,

Mr. J. Duchastel, who had taken the chair at the
request of the president said: It is very important in-
deed if some discussion would come out over this paper,
which is a very important one in this section of the
country, in which concrete roads are practically a new
thing. know we have some very good rural roads,
but I have been very interested indeed to have some
particulars about concrete pavements for streets. I have
had many discussions on that point with friends around
here, but the data we have is rather limited and I

would ask if Mr. Wilson can give us specific data on .

the construction of cement roads for cities and the
nature of traffic which would warrant this type of road.

Mr. Wilson: I may say that in 1914 there were over
five million square yards of concrete laid on city streets
and practically 800,000 square yards laid in what might
be called alleyways. The traffic census which has been
made, as Col. Sohier told you, only gives an indication
of the use which either the road or the city street gets
after it is improved. Traffic is drawn to the good roads
and to the city streets and is drawn there very quickly,
after the people once find out that the road has been
improved, therefore never base the type of road on a
traffic census taken prior to the roads having been im-
proved. . Relative to the city street proposition there
are two classes of city streets, one of which have car
tracks and the other of which have no car tracks. A
concrete road for a city street is built exactly the same
as for a country highway with the exception that due
to the greater width, in order to save material the sub
base is crowned and reinforcing is put into the concrete,
not to prevent preliminary cracking, but to prevent
these cracks from opening up, so that they can be
readily dealt with at a minimum maintenance cost.
The method of putting concrete on city streets that have
car tracks on them, as far as the engineer is concerned,
depends to a certain extent on the foundation under
the ties of the tracks themselves. In‘ case there is a
concrete foundation under the ties, and in case they are
going to put concrete between the tracks it is
perfectly feasible to bring your concrete up to the edge
of the rail. If, on the other hand, the car track is
placed on nothing but stone ballast, or the ordinary
sub soil on which the road is to be placed, the concrete
must be kept back of the tie with a joint off the end
of the tie between the road itself and the part which
comes next to the rail. The matter of grades, as far
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face that is worn down two or three inches.

as city street is concerned, is a matter which is ab-
solutely controlled by the grade of the pavement an
the grade of the curb. As a rule it is perfectly feasible
to make a flat grade from the centre of the street to
the curb line and leave out the curb crown which we
make on country roads. As far as the traffic itself
is concerned a great deal depends upon the length ©
time the traffic can be kept off the city street. If con-
crete is to stand in a city street with heavy traffic,
the street should be closed at least four weeks.

is better to put it down in one section and reinforcé
it over the entire width than to have a longtitudina
joint down the centre of the street, although, if only
half the street can be closed at one time, the street
can be built that way.

Mr. Duchastel: I want to know what is the success
of concrete in city streets where the traffic is rather
heavy, and what possible means are adopted in those
cities to resurface concrete roads when tge wearing i8
appreciable? In other words how will you treat the sul_";
will 1
necessitate the whole reconstruction of the road, ©Of
would you advise a new application of a few inches of
material?

. Mr. Wilson: If the concrete road is worn down three€
inches although I frankly don’t know of any road that
has worn down in rhis way, it will not do to put 2 or 3 ins:
of concrete over the old concrete, the material Wl,ll
not stay on the street. The better way, if concrete 18
proving by its wear that it will not stand the sort ©
traffic, is to put blocks on top of the concrete and to usé
the old concrete as a foundation. :

Mr. Drinkwater, St. Lambert: It is a well-known fact
that the lateral cracks in concrete roads are usually thé
most dangerous and cause the most deterioration to the
road. I am asking for information in regard to not
exceedingly heavy traffic streets but residential streetS
which have side walks alongside the pavement. Mos
of the data we get on concrete roads comes from the
United States, where they do not have in many places
the extreme range of temperature we have in QuebeC
where they do not have the same frost penetration:
I would like to know if Mr. Wilson thinks it possiblé
to build a concrete road economically that will withstan
the longtitudinal strains that are put on a concrete Of
any other pavement due to the heaving of the groun
under low temperature caused by the further penetra:
tion of frost. Here, where lines of traffic run in thé
winter, the centre gets a very hard packing of snow, an
you get a very deep penetration, but in the States
you do not get the same penetration. To my knowledge
a pavement not carrying very heavy traffic rises one in¢
and three-quarters higher during the winter in
crown of the street than what it does in the guttel:
Also these streets I have found in that condition aré
perfectly drained with laterals and cross drainagé;
concrete gutters and under the curbs French drains and
tile drain in the bottom connected with street gullies:
I would like to know whether Mr. Wilson can give 48
any means of preventing the lateral cracks which aré
so dangerous in concrete roads under these conditions.

. Col. Sohier: I agree with a lot the gentleman ha%
said. I have a diagram here of about one and a half
miles of concrete roads. It developed some longtitudin
cracks, but did not crack anywhere where it was throW
evenly by the frost. It could take three tenths of 2P
inch throw on both sides of the middle and come baC
without any cracks. But where we had a road throW?
four-tenths of an inch more on one side than on th¢
other, we got longtitudinal tracks. What have we doné
to prevent that? We had a spring on the road on 08¢
side that we could not find in summer, and the road
was thrown ten inches on one side and only two on the
other. That broke it. But what threw our road was t 3
water. Now we have drained the water out that ro2
has not thrown in years. We can stand a two-inR¢
throw over all our road where it is well built and we dfi '
not get any longtitudinal cracks. It was lack of SO
that the water would run through and lack of the drai®
and we think we cured it—it has gone two years sift
we got the gravel away. ; , :
Mr. Drinkwater: In reference to the data I have 3%
to the amount of traffic both vehicular and pedestrlané
it was obtained outside the public schools and P9°
Office, not in one place, but at fourteen points, anﬂ;
the readings were taken from November 21, 1914, to AP"S‘
20, 1915, and where the traffic was heavy the rise W&°
greater than the places where it was not used at all o
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at the latter I had no appreciable rise at all. Where
I had heavy traffic it went up to 13 inches. On the
Sidewalk on one side of the street which had been closed
O traffic by the snow it never moved, but on the other
Side of the street over which people went to the post
Office, it rose 13 inches.

ol. Sohier: I would ask him whether one was not
Well protected by the snow and the frost went deeper
€ other.

r. Drinkwater: That was so, the frost penetration
a0d not had drainage caused it to heave.

I. Wilson: There must have been some water under-
B€ath the road in order for the frost penetration to take
foct. The ground will not heave with frost unless it

48 water in it. Y
t. Drinkwater: The ground in question is very heavy
which carries a very large percentage of moisture.
in +X- Wilson: There is one point relative to the range
1 temperature. You perhaps have a greater range in
sfMperature here in the province of Quebec than we have
the United States, although we have built successful
10ads in the Dakotas and Montana, and I think their
SMperatures would be as great, as far as range is
~ SOncerned, as yours here. But you have one advantage
¥e have mnot, ‘and that is that when your frost starts
to Denetrate it keeps on gradually penetrating and the
grouqd stays frozen practically all the winter. We
Bt six or ten tnches of frost and the next day it thaws
.30d there is more alternate change and quick changes
With us than you havein Canada. Your frost comes
and increases rather slowly and gives the material itself,
Wml(?\}t a doubt, an opportunity to adjust itself to new
gondltlons, as farysas the frost is concerned. We do not
ave that. One day our material is frozen and the
wXt thawed out again. But it seems to me the whole
Matter of heaving by frost is a matter of drainage.
o Drinkwater: The temperatures in the province
by Quebec is very alternate. We sometimes have three
cr four very soft spells, that is where the danger is
“a,,used-by the moisture getting under our pavements.
€ have ‘something like five drops and rises in our tem-
{)eramre during the winter. I would be very plaesed
© $how vou the data. / :
—.'C- Wilson: What is the range of that in temperatute
it is nothing like 103 degrees ?
as pi+, Drinkwater: Yes, over that.
high ag eighty or ninety degrees. g
may . Hurtubise: In the answer you gave to the Chair-
_Wan about city concrete roads, you said that the roads
rors built the same for the rural roads and for the city
in?ds With the exception that the city roads were re-
Orced. Do we understand that you would advocate
Selon-reinforcement of rural roads? |
eni‘gr-i Wilson: The only reason that you make a differ-
; n
is

: Clay

It sometimes goes

the reinforcing between city and rural roads
heol account of the greater width of the city streets.
Wi(fre are very few city streets under twenty feet in
f'eetth' and very few rural roads that are over twenty
the . Width, and it is more a matter of the width of

o Foad than it is as to whether they are used in the

_gte{tm the country that has to do with the reinforce-

Cré\t/I " French: I have been interested in building con-
roacf‘ roads. Last season we built ten miles of concrete
Coupp L, Sand soil. Next season I intend to build a
ar Ple of miles on heavy clay soil Would it be necess-
ch clg QUt a sand cushion between the concrete and

. y? ,

T Wilson: It depends altogether on your sub-
dramaEE, and as to how much water your clay holds.
smgf’“r clay will hold water it is better to put-a very
- if, o Cushion of sand underneath, and roll it well. But

s W the other hand, your clay can be drained there
; 1\’}10 fecessity for putting in any cushion.

heg I French: It cannot be drained very well, it is very
MY day and flat country. : g
o Wilson: Then I think a little sand on top, an inch
nd, and rolled into: the clay sufficiently so that it
Ot act as a sponge to take the water and the cement

adya,,, the concrete when you deposit it, will be an
BN :l.t:a]ge to your road.

~ Weapi Y Y. Rhodes, Montreal: With regard to the street
S ‘:—;l’lng film how is it to be maintained or renewed?
ed uld like to know of any cases where that has happen-

(o
8
o There was one concrete road badly constructed over
Daireq province of Ontario and this road had been re:-
Conerae,Y Putting four inches of concrete over the old
i 'O‘i’n"tete Yoad. The concrete road is economical from the
Congy, of  view of low maintenance cost. But if your
~'®te is worn so thin what is the best thing to do?

)
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Mr. Wilson: Considering that the road has worn for
years it would probably be economy to build another
road on top of that, instead of changing to some other
type of construction. I think if you look up the records
the cost is a quarter to half a cent a year for mainten-
ance.

The Chairman: I am sorry we cannot prolong the
discussion on this topic, but though I am ready to hear
any convincing talk on the matter I don’t wish my statement
of a few minutes ago to go as criticism. It was more to
try and draw out information that I brought up the
subject.

The Chairman: I find that Mr. Callum will not
deliver his lecture till tomorrow morning, so we might
reopen the discussion on concrete roads and pavements.
Col. Sohier says we haven’t had a real good scrap, so
I will be pleased to referee anything like that.

Col. Sohier: Just to start something I asked all my
engineers how many concrete roads we ought to build.
We built 180 miles last year and eight were concrete.
I said if concrete roads last twenty years in other
parts of the United States and don’t cost anything to
maintain, and ours last ten years and we have to re-
build twice, we look like thirty cents. And the answer
they gave was they were not sure that they were going
to last. There is one thing to remember in building
concrete roads. I reported at one time to the Cement
Manufacturers’ Association a case, and it got back to
me after a year through a Municipal Improvement Asso-
ciation. We were going to use concrete in building a
bridge land we got cement of standard specification, and
we got a very good sand, if it was washed, that came
out to not quite the Ottawa test, but very near it.
When we combined that cement—I don’t remember the
nName—with that sand it did not set in ten days. And
we tried three other brands with the result that we
eventually got a brand that set up in 24 hours and would
set pretty hard in seven days and we used that brand.
It was not any better in any way, with the Ottawa :
sand test, and the concrete ‘was very good. But we put
a ninety foot road bridge in and the flood carried out
the false work in seven days. And if we had used the
other cement we would have lost that bridge. The
engineer on some dams told me that on no one of those
dams could he use the same cement with the same
result as to strain, initial setting and so forth with the
local sand, and they used five different brands of cement
and everyone of them came up to .specxﬁcatlor_l, but with
the particular sand they were using they did not get
the set or strength, and I have never known why. I
want to tell you that you had better adopt what we
have adopted many years on our bridges, always try
your sand and cement and test it in the laboratory itseif
and break it and find out when they do set. ~Don’t
say that because you have sand and cement coming up
to specification that it is going to set up“in time, or you
will find as we did, there is quite a difference in the
chemical quality of the sand. It was not the fineness
of the grain or the size of it, the sand was perfectly
good. We have tried concrete roads, and are going to
build more of them, and I am getting to believe more in
them. We built a road we are not at all ashamed of
and it has got quite a number of three-quarter inch
cracks, every time that we did not drain the side' of
the road enough, so that one side was not thrown four
inches more than the middle. Where it was we got a
good crack, but I don’t blame the concrete for that.

here ' we reinforced we got a crack but it did not
open up 'so much, but we got just as many cracks
proportionately. What made me a believer in concrete
roads was Wayne County. It was a jroad that failed,
it was a road that-the state engineer says is 85 per
Six years laid it has a great many—too
many-—cracks about twice as many as any decently
built concrete road today, but it has a thousand horse.
drawn vehicles and more than a thousand motors using
it everyday. I did not know what we were going to
do to a concrete road when it had cracked, and that
the side would crumble off and in a very little while it
would be like some of our concrete roads around Boston
eight years old, and they are not there. Our bituminous
roads just beyond are still there. They let the pothole
develop and in a little while you could not g0 over the
road and it was a patented pavement too, with a grouted
No. 1 stone concrete road. It developed the holes in
the cement first, it was not strong enough to carry it
against the big stone but, had it been taken care of, it
would have been on the job today. In one county I
found the same crack and the same hole that I marked
five years ago, and it had been filled with tar and sand.
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It looked like a rag on a sore thumb, but the thumb was
there’ and the road is there still, carrying the traffic.
They have a few machines and it costs twenty dollars
a yard to put the patches on, and it does seem to prevent
the further breaking up of that road. I will say that
we are just as sceptical in Massachusetts. We built
a concrete road that was thirty feet wide, and we re-
inforced a part of it, on what is nearly a city street,
carrying heavy team traffic, and we were so uncertain
as to whether it would wear uneven that we laid it
seven inches below the curb line, and when it does break
out we are going to put two inches of topeka bricks on
the top of it and take care of it whenever necessary.
We have a road built in 1906 which has absolutely gone
to pieces and that began to go into potholes. That is
a farming country through road, and twenty seven teams
and fifteen hundred cars a day. We gave it a half
gallon tar coat covered with pea stone and have had to
repeat that once. The cost of maintenance is two cents
a square yard a year and it is just as good today as in
1906. If we had not put that coat on we should have
developed large pot holes and probably thrown the road
away, but the tar carried the traffic, In Springfield,
the tar lasted two months with 250 heavy teams a day.
The road was not well built, it was rough and not even
on the joints and the first job we tried. And now we
have covered part of it with two inches of bituminous
mixture. The half gallon. tar surface will not - wear
with 250 large teams a day, they cut through it and
carry it off. Butgthat does not say the concrete will
not carry it, because it is going to if it is built well.

Mr. Wilson: I would like to speak for just a moment
on the road which Col. Sohier referred to as the Wayne
county. failure. The first part of this road was
built in 1908. As Col. Sohier described it, it is very

much like a sore thumb with patches on, but the thumb

is there and the patches are also there, and have con-
tinued to be there. It gets extremely heavy traffic,
something over four thousand vehicles a day. The road
is in first class condition 'and the man to whom the
Colonel refers, who says it was a failure, also made some
very careful tests on the wear which has come on the
road, and he has determined that the road since 1908,
up to and including 1914, has worn down in all about
three-eights of an inch. It is one of the best failures

that I have ever seen in my life. Relative to the aggre-
gates for concrete roads I quite agree with Col. Sohier,
they should be tested- out, and there is a clause in our
specifications which, if followed, would cause much less
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difficulty in the selection of materials. It provides that
the cement which it is proposed to use shall be mixe€
with the sand which it is proposed to use, and regulatiol
‘tests made to determine whether the strength is equal
to the strength obtained with Ottawa sand or not.
have only one more word to say about these doubters:
Two years ago the state of Massachusetts built two mileS
of concrete roads, last year they built about twenty
miles of concrete road, and next year I am not quite suré
how many they will build, but it will certainly be moré
than twenty, and if all others engaged in road constru¢
tion were the same class of doubters we would have
nothing but concrete roads.

The Chairman: I was not a doubter for concrete roads
in country districts. I have been over the Wayne
failure myself and I was very much enthused with 1t
But the point I am trying to get at is this, to wha
extent have concrete roads been built in large cities:
What traffic are they supposed to accommodate. W
have an example of one neighbouring municipality 1%
the island of Montreal that has built 4 very heavy con”
crete pavement and possibly somebody may give
information as to cost, wear and so forth.

Mr. Rhodes: With regard to how concrete takes heavy
traffic in the Montreal district I might point out that
St. Catherine street, Ontario street, and Notre Dam¢
street in Maisonneuve are concrete. As to the wearin8
of these streets they were built under a system simild
to the Blome system, in that they were built an
I They were built in 1912-13 and have
carried traffic similar to that using the streets of Mont:
real, and you will find very few places where the tra
marks have been worn or are visible today. Aloné
the line three to four feet from the trolley tracks, VYh.erl‘
the traffic is concentrated, the marks are just Vil ¢
These streets are cracked some, but they are built Veﬂf
thick and very strong. The cost of the street has not
ing whatever to do with the wearing surface—the W
it stands up under traffic. The wearing has nothing t(t)
do with the thickness of the concrete—a cheaper stréé
that was laid with a thinner concrete would wear equd:
well. There is another sample in Brantford, Ontarlo:
‘That was built in 1912-13 and has carried the tra
from the station, has a line of tracks, one line like 9
Notre Dame street, and they had to recorrigate that lvi
spots last year. I think that will tell you about hoe
well concrete is standing up under traffic—on Notr]
Dame street they have a very large percentage of steé

" tyre traffic in one-horse carts through the streets.

[ENp OF THURSDAY AFTERNOON SESSION]..

Legislation on Roads Before Confederation

(Dr. Desaulniers)

JINAL SESSION - - FRIDAY MORNING.
The Presidént, B. Michaud, in the Chair.

The President: First we have a French paper by Mr.
Desaulniers, memberjg for Chambly, and afterwards
papers by Mr. Blanchard, Mr. McCallum, and Mr. Dean.
We have during this week taken up the matter of our
roads; now we are going to hear about the roads before
Confederation, which 1is the very interesting subject
Mr. Desaulniers has chosen for this morning.

Mr. Desaulnier’s Paper.

Mr. President, Gentlemen,
I wish to express my thanks to the officers of this third

Good Roads Congress for their kindness in inviting me to
take part in their discussions. I wish also to congratulate
the President and the honorary secretary and the other or-
ganizers of this Association for the splendid work they
have done, and for their untiring efforts to make this Con-
gress a success, and to get together such a large number of
delegates interested in the improvement of our roads.
_ A Congress such as this one, of vital importance not only
to our own province, but to the whole of Canada and the
United States, certainly shows a great advance in the his-
tory of road making, both from a legislative standpoint as
well as from that of their improvement.

Ever since 1908, a very energetic and effective campaign,
has been waged on behalf of our highways. This has been
80 successfully done, that our rural population have now a

’

very good idea of the necessity of building and men.inti%l»ming
our highways according to the latest methods. More th is
500 of our rural municipalities have fallen in line in th
respect. I o8
I may say further that at the present moment, all clas8 ¥
of society are agreed on the subject of good roads, and th;_
are all willing to help in making this tremendous undel"“”ds
ing a success and in giving our province a network of rod
equal to those of Europe and of the United States. de-
Every one admits that good roads tend to further the
velopment of all our natural resources and that they &
o fthe greatest benefit to our agricultural communities: o
we consider for a minute the work that has been done ift
last few years, we shall be enthusiastic for this Good R0
movement, and for the results it has already accomplish ial
We thoroughly appreciate the initiative of our proVir‘c 3
government, their energy, and their generous financial sul;e
port in this great work. And I do not want to forget tho
who have been preaching good roads to us, giving us 8 at
an admirable example of energy and public spirit. for
while I mention all these men who have worked so hard *~
this cause, we must not forget that they are but the ® st
cessors of those who first started this enterprise, the fi
legislators of our country, :

u
In looking through some old books and documents ab‘;ﬂ,

teresting to me, I found a little volume written in 184 ont
Jacques Viger, entitled: “Observations on the Improve®="
of the Laws relative to Roads in Lower Canada, 1820

)

this Good Roads question, which has always been Veryo by
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Ths book is written in old French, and contains some
Very interesting information on the subject of our high-
Wways,

Jacques Viger tells us that the first parliament in Cgn-
ada, 1791, took up the question in 1796 ‘and passed a bill
Called the “Roads Act”. This measure consists of about
one hundred articles, decrees and regulations, Jacques Vi-
8er tells us further that, in 1709, another bill was passed
N parliament, whereby he himself became inspector of the
roads, streets, alleys and bridges of the City and Parish
9f Montreal. He also speaks of his predecessor, Louis
Qharland, who occupies the same position for 14 years pre-
Viously, -

Some of the observations of Mr. Viger are so.interesting
at I will quote a few passages from them:

OBSERVATIONS, ETC.
- I have been Surveyor -of Highways, Streets, Lanes, a_,nd
Bridges, for the City and Parish of Montreal during
the Jast eleven years. An assiduous practice of the du-
tieg and obligations of that office, during all that period,
Under the direction of zealous and active Magistrates, in
80 industrious city, among ‘inhabitants distinguished by
their good taste, liberality and anxious solicitude to pro-
Mote anq give every encouragement to its progress and
Mprovement of every kind, have in fact led me to dis-
Cover deficiencies in those Acts, without doubt originally
SXcellent, and to wish that they were in part new modell-
<%, in order to render them, if possible, more analogous to,
Or hetter adapted to the present time. My small experi-
gﬁ‘;e in this behalf is chiefly limited to the wants of the
My jurisdiction in the county not extending beyond the
limitg " of the single parish of Montreal, and my prede-
Cessor in office, Mr. Louis Charland, having been actively
oployed during fourteen years in giving there the agsist-
8ce required, little remained there for me to accomplish,
therefore fewer opportunities of forming a judgment
erein those Acts are defective, respecting the country
c&rts in general. I have nevertheless ascertained in the
i :ﬁlrse of my practice that it would be beneficial to the par-
:1€8 circumjacent to the cities, were some of the Sec-
1008 of those Acts reduced, and others corrected. I shall
Doing oyt the defects, yet with diffidence, and shall pro-
DOSe the amendments wih all possible submission to the
etter judgment and enlightened prudence of the Mem-
tio. Of the Committee. I shall also offer some sugges-
of‘ms Which, to me at least, appear worthy the attention
the Committee.
¢ he Committee mentioned here by Viger met on the 10th
arch, and made the following report to the House:

The 2 NOTE.

H hese observations were printed in the Journals of the

digu!se of Assembly of Lower Canada, in 1825, (Appen-

Hay X.), with the Report of a Committee of the same
Use, dated 10th March, viz:—

; “HOUSE OF ASSEMBLY.
COMMITTEE ROOM, March 10, 1825.

“PRESENT:
“MESSRS. CULLIVIER,

-
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TASCHEREAU,
QUESNEL,
BUREAU.

“MR. TASCHEREAU in the Chair.

“Read the Order of Reference.

“Ordered, that Mr. Jacques Viger be examined as a Wit-
ness.

“And the said Mr. Jacques Viger forthwith appeared,
and the following question was put to him:

“Q. Is the existing Road system susceptible of improve-
ment? are the laws respecting the same defective? What
are the inconveniences thence arising; and have you any
plan of improvement to propose to the Committee, espe-
cially respecting the Highways of the Cities and of the
Parishes in which the cities are? z

“Mr. Viger accordingly made answer as follows:”

(Here are inserted my Observations, as Evidence. Then
the Committee proceeds thus:)

“Your Committee, after having attentively considered
the object of the present refersnce, and the evidence pro-
duced thereon, is unanimously of opinion, that the Road
Acts in force in this Province, admit of being altered for
the better, and that it is necessary to consolidate them
into one Act; but that the labour which this would re-
quire would take up more time than it is possible for
your Committee to extend to it in the bresent Session;
but that these Acts should be the subject of the considera-
tion of this House at the commencement of the next Ses-
sion of the Legislature.

“That nevertheless there are inconveninces resulting
from the obscuriy of certain classes of the Road Acts
now in force, which render the execution of them more
difficult, and which it is easy to remedy in the present
Session, and which require that such remedy be immedi-
ately applied.

“Ordered, that the
and report progress. :
“The whole nevertheless respectfully submitted.”

In consequence of the Report of the Committee, the
Parliament passed in the same Session (1825), an Act, in-
tituled “An Act to make certain Alterations to he Road
Laws,” (chap. 3.) y

Many of my suggestions have since been adopted, either

Chair'man do now leave the Chair

by Acts of the Legislature, or by Rules of the Magis-
trates of Montreal. TV
Montreal, December, 1840.
The President: We thank Mr. Desaulniers, not only

for his work but for his active co-operation in the good
road movement in the Province of Quebec. He is a
promoter of good roads in his county of Chambly, and
has assisted in the work of road construction in a
district which is very interesting and very important.

M. J. Stack, of Stack and Leger, road contractors,
Montreal, on behalf of the contractors and supply men,
presented the President with a gold mounted cane as an
indication of their appreciation of the keen interest he
had taken in the Congress and in the Good Roads
movement.,
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Pavements

Arthur H. Blanchard, M. Can. Soc. C. H. Professor
in Charge of the Graduate Course in Highway Engineering,
Columbia University, and Consulting Highway Engineer,

Vol. XII., No. 5.

New York City.

Before proceeding with the discussion of the many im-
provements in the construction of bituminous macadam and
bituminous concrete pavements which have been develop-
ed during the period from 1914 to 1916, it is advisable, in
order to avoid misunderstandings, 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 Engineers.

“Bituminous Macadam Pavement. One having a wearing
course of macadam with the interstices filled by penetra-
tion methods with a bituminous binder.”

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

: General.

Certain developments which are common to both classes
of bituminous pavements will be discussed prior to con-
sidering improvements which specifically refer to each of
the geveral types:

! Foundations.

There has been a general acknowledgment of the ulti-
mate, economy of constructing adequate foundations to
support the amount and character of traffic which the sev-
eral types of bituminous pavements are able to carry. In
the case of bituminous macadam pavements, this develop-
ment usually hag been characterized by the construction
of well compacted and, in many cases, thoroughly filled
broken stone foundations. In the case of bituminous con-
crete pavements, due to numerous failures which have
occurred where this type of pavement has been built on
old macadam or poorly constructed broken stone founda-
tions, there has been a general tendency 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 not exceed the cost of
well compacted and filled broken stone foundations of
equivalent strength. Furthermore the use of cement-con-
crete foundations renders repairs and renewals more satis-
factory and much easier of accomplishment,

Non-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 Im-
provements covering bituminous macadam pavements
state, with reference to the physical properties of the stone,
that the rock employed must meet the following require-
ments:

“The broken stone shall be subjected to abrasion tests

+and toughness tests conducted by the Engineer in ac-
cordance 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 co-efficient of wear of not less than
7.0 and its toughness shall be not less than 6.0. The
broken stone used for the construction of the third course
and for the first and second applications of No. 1 broken
stone shall show a French co-efficient of wear of not less
that 11.0 and its toughness shall not be less than 13.0.”

The necessity for more carefully drawn specifications
covering the sizeg 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 pro-
ducts passed over a section of a rotary screen having cir-
cular holes of 1% inches and through a section of a rotary
screen having circular holes 214 inches in diameter.

Sample Sample
“An “Bl’l
Pagsing 14 inch screen 0.29% 0.19%
‘@ 1/4 “« “ 0.1 0.1
i B o 0.4 1.1
% odl i 2.2 12.6
o « A 5 8.0 37.5

AN LS o 28:0 05 g o

B e ey 7.1

Kol ean el s Tani 0.0
100.0%  100.09% '

It is hence obvious that for many forms of bituminous
construction, in order to secure successful results, greater
care must be used in the writing of specificationg for pro:
ducts of broken stone. As an illustration of an improve:
ment in specifications covering this det: ‘1, there is cited
those adopted at the at the 1915 Convention of the Ameri
can Society of Municipal Improvements covering broken

stone to be used for the aggregate of one type of bitumin-
ous concrete payvement.

“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
mechanical analysis, using laboratory screens having cif*
cular openings: All of the broken stone shall pass a oné
and one quarter (11%) inch screen; not more than ten
(10) per cent nor less than one (1) per cent shall be ré
tained upon a one (1) inch screen; not more than ten (10)
per cent nor less than three (3) per cent shall pass @
one quarter (1) inch screen.”

i 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 mad®
to secure a carefully graded aggregate but simply a pro
duct suitable for the type of pavement in question &nd‘,
uniform in character. For example, the following mechan!:
cal analyses show three products used in the successf“l‘
construction of three different bituminous concrete pave’
ments of the type mentioned. '

Sample. Sample. Sample:

HA" I'IB" UC!’

Passing 14 inch screen 1.29 2.7% 1.0%
4 B e e 4.2 5.6 2.5
g R e 45.0 30.8
< fg Lo et e 35.1 34,2
» 1 B T 10.1 23.4
R RN 2.0 1.5 8.1

100.0% 100.0% 100.0%

Bituminous Materials.

There has recently been considerabl? discussion pel‘“'m
ing to the advisability of the adoption’of so-called “alt ]
ate type” specifications in preference to the so-call it
“blanket” specifications for bituminous materials. BY 2
ternate type specifications is meant a series of speciﬁ,c
tions, each of which covers the physical and chemi¢? 4
properties of the most desirable grade of a given type
bituminous cement for the purposes for which it is t0 !
used. On the other hand a blanket specification coV
in one set of requirements, pertaining to physical &~
chemical properties, all the types of bituminous ce el
which are to be used in connection with the construct
of a given kind of pavement. For example, in the ¢ase?
specifications for asphalt cement for bituminous concr
pavements, .it would be desirable under alternate
specifications to have not less than five sets of 13113'5i
and chemical requirements, the limitg for each red¥:
ment being as narrow as the several processes of m’f,n
facture would permit, while on the other hand a blaPh,
specification would cover with a wider range of limits

same chemical and physical properties for the five
mentioned. As an illustration will be cited the limit8

the cases of Specification “A” to “E” inclusive under ;.
alternate type specification method for specific 8ra¥

and the penetration at 25 deg. C. (77 deg. F.).

\

IIA” . IIB" [{Tatl] “D"
Sp Gr... 0.97-1.00 1.00-1.03 1.03-1.04 1,02-1.05
75-90 90-100  70-90 86-95

Pent. .



)
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In the case of a blanket specification to cover the same
8rades of the several types, the limits for specific gravity
Would have to be 0.97 to 1.06 and the limits for penetration
Would be 70 to 160. The penetration test, for example, can
only be of maximum value when applied to the grade of a
Specific type of bituminous cement which is most suitable
for the type of pavement in question. In the case of the
bltuminousr, concrete pavement of the type mentioned, the
Droper penetration limitg for a California asphalt lie be-
tween 79 and 90 while for a fluxed Bermudez asphalt to be
Used in exactly the same type of pavement and under the
Same conditions, the penetration limits should be between

0 and 160. It is evident that to attempt to cover the
‘Denetration limits for both materials in one specification is
Wpracticable. In the first place such limitg as 70 to 160
are so wide as to insure but little uniformity in different
lots of the same material and in the second place an en-
tirely unsuitable material of one class could be supplied
cln €r the maximum or minimum test limits of the other

ags, :

The proper use of alternate type specifications allows
the contractor to bid to supply so many tons ot. bitumen
Which will comply with any one of the sets of requirements.

Will be noted, therefore, that the contractor is in exactly

€ Same position as in the case when he bids to supply
any agphalt cement which will comply with the require-
ments of a blanket specification, \

Guarantees.
There has been a general tendency to abandon the use

Buarantees on bituminous pavements as it is believed

that, with proper specifications and efficient supervision
a4 inspection, guarantees are not necessary and that the

: Tequirement of a guarantee materially increases the price

on a given pavement. The subject of guarantees is too
broaq to discuss in thig paper, but it should be noted that
Under the title “The Economics of Guarantees of Pave-
Ments on State and Municipal Highways,” it has been ad-
Jirably treated by Mr. George C. Warren in a lecture in
€ Graduate Course in Highway BEngineering at Columbia

Niversity, which lecture has been published under the
aUspices of the National Highways Association, Mr. Charles

®nry Davis, President.

{ Bituminous Macadam Pavements,

In addition to the improvements noted above, the most
Dotable recent developement in the construction of bitu-
Minoyg macadam pavements has been in connection with
the Compaction of the road metal and the distribution of

he bituminous materials. -

As a result of the numerous failures of bituminous mac-
adam bPavements which have occurred due to the improper
Tolling of wearing courses of road metal prior to the ap-
Pleation of bituminous material, there has been a general
Tecognition of the necessity for more thorough compaction
gt € road metal. . This principle hag been recognized

Y the Special Committee on “Materials for Road Con-
?ttmcﬁon" of the American Society of Civil Engineers in
; ]o;slsm Report, the conclusion referred to reading as fol-
“An important factor for successful results is the proper
f°mbaction by rolling of the road metal before the spread-
BB of the hituminous material” :

..ol above Committee emphasizes another improvement

e Which is aimed at the use, in some cases, of an excess
’Th unt of bituminous cement in this type of pavement.

Sy conclusion ig as follows: i
hity,.coent indications are to the effect that the use col

i"jotuminous materials in quantities of more than 2% gal-

ad S Der square yard where the upper course of the mai:-

e I8 to be 3 inches in thickness after compaction is

- Mdvigahle under the penetration method.”

©re hag heen a general recognition of the advisability

th U8ing properly designed distributors in connection with
©.20plication of bituminous materials in order to secure

OTm  distribution economically. Some specifications

} the requirements which a distributor must meet.

clap,2Xample, the 1914 Specifications of the American So-

oy of Municipal Improvements contain the follov‘ving

.&‘{fagpaph pertaining to the pregsure distributor.

Y “The bressure distributor shall be designed and overat-

o to distribute the bituminous material gpecified uni-
Mly under g pressure of not less than twenty (20)
égms nor more than gseventy-five (75) pounds per square
Deo In the amount and between the limits of temperature
octied. 1t shall be supplied with an accurate stationary

t,ar{m Meter in the tank containing the bituminous ma-

ubal and with an accurate vressure gauge so located as

e g a8ily observed by the Engineer while walking beside

Stributor. It shall be so operated that, at the ter-

tion of each run, the bituminous material will be at

\ ] ) :
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once shut off. - It shall be so designed that the normal
width of application shall be not less than six (6) feet and
8o that it will be possible on either side of the machine to
apply widths of not more than two (2) feet. The distributor
shall be provided with wheels having tires each of which
shall not be lesg than eighteen (18) inches in width, the
allowed maximum pressure per square inch of tire being
dependent upon the following relationship between the
aforesaid pressure and the diameter of the wheel: For a
two (2) foot diameter wheel, two hundred and fifty (250)
pounds shall be the maximum pressure per linear inch of
width of tire per wheel, an additional pressure of twenty
(20) pounds per inch being allowed for each additional
three (3) inches in diameter.”

This specification provides for a distributor by which
it is practicable, under competent supervigion, to secure
uniform application of the bituminous 'material and allows
the use of a pressure distributor without danger of rutting
of the wearing course of broken stone by narrow tires
carrying excessive weights. |

_ Bituminous Concrete Pavements, o

The improvements in the construction of bituminous con-
crete pavements to which attention should be called will
be considered under the following classification of the
three types into which bituminous gconcrete pavements
generally may be divided. These types are designated as
follows: ;

(A). A bituminous concrete pavement having a mineral
aggregate composed of onme product of a crushing and
screening plant.

(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 screening
plant and a certain number of parts hy weight or volume
of fine mineral matter such as sand or stone screenings.

(C). A bitumihous concrete pavement having a prede-
termined mechanically graded aggregate of broken stone
or gravel, either alone or combined with fine mineral mat-

. ter, such as sand or broken stone screenings.

Patents.

Unfortunately the present status of patent litigation
has to be considered in connection with the discussion of
the several types of bituminous concrete pavements. The
majority of engineers and highway officials are interested
In the types of bituminous concrete pavements which may
be constructed without danger of litigation rather than in
a prolonged discussion of the probabilities of successfully -
defending suits for Infringements. There is ample evi-
dence at hand that bituminous concrete pavements of type
(A) may be constrncted without danger of litigation pro-
ceedings provided that the mineral aggregate is of the gen-
eral character heretofore mentioned in this -paper under
the section “General. Non-Bituminous Highway Ma-
terials,” ;

The “history of litigation cases indicates that the con-
struction of bituminous concrete pavements of type (B)
on a large scale will in all nrobability lead to litigation.
The same remarks apply to the construction of bituminous
concrete pavements of type (C) except in the case of the
80-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 Improve-
ments.

Type (A) Materials. ;

Practice has demonstrated that broken storie, hecause
of the satisfactory mechanical bond securgd. makes the
most suitable aggregate for this class of bituminous con-
crete 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 con-
struction of the vavement. The development of the char.
acter of materials used in current practice has been cov-
ered in this paper under the title “General”” Much more
care has been taken in recent vears with reference to the
auantity of bhituminous cement to be used in the mix.
There has been a general recognition that the amount used
denends upon the kind of road metal and the bituminous
material, the character of the agsregate and the climatic
conditions. For the product of broken stone heretofore
mentioned. it has been found that bituminous concrete mix-

itures should contain between 5 and 8 per cent by weight of

bitumen.
. Mixina.

Many improvements are noted in the methods employed
in the mixing of bituminous concretes. There has been
general evolution from hand mixing methods to the utiliza-
tion of mechanical mixers especially designed for the many.
facture of this type of bituminous conecrete. The large
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contract for thirty-five miles of bituminors concrete pave-
ment of this type around the Ashokan Reservoir, construct-

ed 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 prac-
ticable and economical to usé a self-propelled plant, con-
sisting 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 re-
pair work, mixers which provide for 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 pertaining to the
proper type and weight of roller to be used for the com-
paction of the wearing course. Experience demonstrates
that in order to secure an even surface and edequate
~compaction by thoraugh interlocking of the, particles of
broken stone, a tandem roller weighing between 10 and
12 tons should be used.

Seal Coat.

Many methods have been developed for the applica-
tion of the seal coat of bituminous material. It has
been found that seal coats of from 1-2 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 hag demonstrated that
bituminous concrete of this type should mot be mixed or
laid when the air temperature in the shade is below 50deg.
F. as otherwise it it 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 bit- -
By the use of this specification, unless -

uminous cement.
employed under unusual supervision, it hag been found to
be impracticable to secure a well graded aggregate. In
many cases the mixture has contained an excess of broken-
stone with insufficient fine material to fill the voids there-
in, while in other caseg 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 pave-
ments are to be employed either type (A) or type (C)
should be selected.

Type (C)

During recent years, the bituminous concrete pavements
of this type which have been most extencively employed
are known as Bitulithic, Warrenite and Topeka.

Bitulithic and Warrenite. Differentiation.

The general use of Bitulithic and Warrenite bituminous
concrete pavements throughout America has brought up
for discussion the matter of the fundamental differences
between these two types of patented pavements. Tt is
believed that it will be of interest and value to the engin-
eering profession to submit the mollowing statement, pre-
vared 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 TUniversity.

“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 pro-
duced’. Bitulithic is designed to meét the conditiong gen-
erally prevailing on city streets, and Warrenite is to
meet such conditions as may arise on country roads so as
‘to meet the physical and economic conditiong and publie
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 sep-
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aration_og sizeg of the aggregate, after heating, and then
recombining by weight.

“Warrenite i's, generally speaking, mixed by a plant so
portable that it may be set up either alongside the rail-
road; along the side of the road being constructed, or in
the quarry or gravel bank from which the bulk of the ag-
gregate.1§ being procured as may be most economical in .
any particular case. This plant ig constructed on the
principle of proportioning 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.

“Ggqerally speaking, crushed stone predominates in
the fire 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 crughed stone) for the coarse aggregate a greater lat-
itude is permitted in the case of Warrenite to practi-
allsf meet the conditions of less opportunity for selections
which are liable to prevail in localities considerable dis-
tances frorp railroad centres. This latitude is allowed, be-
cause, while the traffic conditions on country road thor-
oughfares are in point of weight and concentration of
traffic rapidly becoming fully as severe as on most city
streets, there is the important difference that on country
roads gengrally the traffic is more exclusively of the
mogor vehicle }‘ubber tire type and consequently less ex-
action in physical properties of the quality of the stone
forming the basis of the agregate is necessary. Also, upn-
fortunately, many city streets are abused by constant ex-
cessive 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
:lih%llilggl;ltltyhéoswer qualiltistr in Warrenite on a country road

ame qua ston
in Bitulithic on a city str?;et." TR ol 7

Topeka.

In many specifications the mineral aggregate for the
Topeka pavement specified hag been that contained in the
decree of 1910, namely:

“Bitumen, from 7 per cent to 11 per cent.”

e |

Mineral aggregate, passing 200-mesh screen,

fromse o e e e 5% to 11%
Mineral aggregate, passing 40-mesh screen,
from .. b . 189 to 30%

Mineral aggregate, passing 10-mesh écréen,
ot B . 259 to 55%

Mineral aggregate, passing 4-mesh scr;aex;,

e D L e T
Mineral aggregate, passing 2-mesh screen,

Iomaethay sy oo gicionim e e .. 10%

Many unsatisfactory pavements have resulted by the un-
intelligent 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 final material
which shall be employed in order to secure a satisfactory
grading. Many specifications now cover the sand grading
with almost the same care ag in the case of sand grading
requirements for sheet asphalt pavements. In, order-to
encourage the use of a more satisfactory grading for this
type of pavement, the American Society of Municipal Im-
provements in 1915 recommended the adoption of the fol
lowing grading:

Passing 200 mesh screen, 7.10%
e 2004 “ but retained on a 200, 10-20%
@ 40 “ “ «“ “ “ o 80, 10025%
“ 20 “ “ ‘“ ‘@ “ «u 40’ 10.25%
“ 8 « “ “ “ vt R | 10_30% :
“ 4 “ “ “ “ “ 8, 15_20% ®
“ 9 “ “ “ “ 4, 5_10%
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Highway Bridges

By Geo. Hogarth.

5 The subject of highway bridges is broad and to cover
v Completely and in detail would take considerably more
flme than there is now at my disposal. 1 shall, there-
iOre, endeavor to present to you some of the more
fibortant points with reference to the type and design
Py highway bridges now being built in the Province
O Ontario,
th € have to-day, sections in the south of the Province
inat have been settled for over a hundred years; and
fir D€ north, there are vast areas where the axe of the
strSt settler i1s only now being heard. Our bridge con-
uction, therefore, varies from the most primitive types
t timber construction suitable for the lightest of traffic
wh'the more enduring structures of concrete and steel,
¢ Ich are capable of safely sustaining the weight of a
Wenty ton road roller.
witr L Tivers of the north are usually broad and deep
b‘th nothing more secure than a shifting, slippery, clay
croes:. upon which to build abutments or piers. The
10ssing of such rivers is an expensive undertaking since
€ river bottom is frequently soft and very liable to be
beeply _Scoured if the current is in any way deflected
e a pier. In Ontario hundreds of bridges are required
each year, and those large structures which are more
r"penSWe and serve only a small population must
feq.uently give way to less costly smaller structures or
‘.:r“eS, which furnish communication till bridges are
arranted,

In deciding on the type of bridge to build,
fonsideration g

b must be given to the lumberman who is
edlnglng sawlogs down the river, and piers must be-locat-
saf Or omitted with a view to avoiding log jams. The
br‘e location of the piers usually governs the length of
all g€ span to use, since the crowding of logs cannot
tiWaYS be prevented, and a heavy jam will often pull
ismber plers clean out of the river, piles and all. There
1 also the ice to contend with and it works almost
nceasmgly to destroy any timber structure with which

»;’g lc Omes in contact. Late in the fall when the water
,theow In the river, the ice forms and sticks solidly to

piles or cribs for a depth of probably three to four
wat Should a sudden thaw come in "February, the
thr r lifts the ice and gives the piles a heave that
reag’S the entire structure out of grade. For these
w'tions: it has been found advisable to bridge the rivers
me one span wherever possible, and to place the abut-
‘Dlan't S or piers out on the banks of the stream. The
Sivcmg_ of piers in the river channel is usually an expen-
xnue Plece of work, and the maintenance money that
spr~St be spent to protect them from logs and ice in the
& of the year is frequently considerable. The use
O0g span bridges is therefore an economy.
sectj ere is very little gravel or rock to be found in some
of ons of Northern Ontario and concrete abutments
thoy rS cannot be considered. Practically everywhere,
Wh'ugh: there is standing timber of fair size and quality
fc can be quickly cut into piles and roughly hewn
sor portions of the piers and flooring. The design
- ca] fPCtures has thus developed along the most econom-
the o €S, and to-day, you will see on the highways of
. forth steel bridges resting on timber piers and having
dWn or hewn plank floor. i
DOstnbthe smaller creeks and rivers, the timber queen
or ridge is still built and is supported by pile piers
be ngber, rock filled cribs; but where the bridge must
Cheane.cet OF over in length, a steel span is the best and
of Japest .type of structure that can be built. The cost
of a°F In remote sections of the north is sometimes out
Congt Proportion to the work done, and these types of
‘ag pdction have been developed from actual experience
Wity N8 the most economical under present conditions.
Dierg Such a type of bridge, the building of the pile
fiye , reduires comparatiyely - little work, and four or
the s‘tnen and a team will finish the timberwork, erect
_in p-C€l span and lay the floor of an ordinary structure
in |, Out three weeks time. Many such bridges are built
ang lcatmns which are 25 and 30 miles from a railroad,
D10ye3°a. men accustomed to the country must be em-
Clagg o SINce the ordinary discouragements of life on that
3 of work drive the new comer out of the business.
dogg . traffic on some of the newer roads of the North
 Tiye, Tot warrant an expensive bridge across a broad

feet,

ba ta“d. in such a case a wire rope is stretched from
. traye 2 bank and a scow provided, by means of which
1 °IS may ferry themselves across the stream. Such

[& : lerl ;
.°nt“Vance is cheap and is of great use during the

summer months of the year, but the crossing will be
impassable to all ordinary travel for a week or so during
the spring and fall. T

The highway bridges built in the settled districts and
counties of older Ontario are of a more advanced type
of construction. They must be capable of carrying
heavier loads and be built so as to withstand the wea,
and tear of greater traffic. Since good sand, gravelr

and crushed stone are easily obtained and cement is «

cheap, it is economical to build the structures of con-
crete. For the longer spans where concrete is not as
serviceable, the steel bridge is used, and it is customarily
supported on concrete abutments and provided with a
concrete floor.

For short spans, the concrete beam bridge is a very
desirable structure, and for spans of medium length,
where local conditions admit of its use, the concrete
arch is of pleasing appearance. Such work when well
designed and properly built is very durable, but great
attention must be given to the foundations and to the
surrounding conditions in order that damage to the struc-
ture may be prevented. Concrete is easily adapted to
almost any foundation, but it is not in the best interests
of such construction to use it in important locations
where settlement of the piers is to be anticipated, or
where the river channel will be cramped, due to a low
bridge being required. -The safety and enduring qualities
of a concrete structure depend to a great extent on the
stability of the foundations. The slightest movement
of the footings will result in cracks opening in different
parts of the structure, and while such cracks may not
seriously affect the strength or safety of the bridge, they
are unsightly and indicate an undesirable condition of
affairs. Concrete is a splendid building material and
will give good results even with very indifferent work-
manship. It is particularly well adapted to certain loca-
tions and designs, but if used indiscriminately failures
are bound to occur. In the case of small concrete
bridges, the placing of the footings at a sufficient depth
below the ground or water surface is frequently disregard-
ed. As a result, the rush of water during a freshet
undermines the foundations and the entire structure may
be lost. It is good practice to carry all footings down
to a depth of at least four feet below low water level
since at that depth the foundation will be safe from frost
as well as from the scouring action of the water. There
are so many vital considerations entering into the design
of a highway bridge that the selection of the type and
nature of the bridge should be lift entirely to the engineer
and his decision should be final.

Within the last 15 years there has been a gradual
development and improvement in the general design
and construction of steel bridges. The tendency has
been toward strong and rigid riveted construction, and
the' light types formerly built have been abandoned.
This progress is best illustrated in the cities by the use
of heavy plate girders, and in the country by the build-
ing of fully riveted bridges in place of the pin-connected
structures formerly erected. With riveted details, a
longer life is to be expected of such bridges. There is
still, however, room for further improvement in the
design of typical connections, but the overcoming of
prejudice against new methodsfalong such lines Is a
slow process. Details that were considered good design
20 years ago, but which are now obsolete, may be used
in structures build today, if care is not exercised in
checking the plans. _ :

Our highway bridges are now designed to carry a
concrete floor and a 15 or 20 ton road roller, or alive
load of 100 pounds to the square foot of floor surface.
The structure which is built to carry such loading is
of good proportions with fairly stout members. In the
past, insufficient quantities of metal were used in many,
bridges and they were built so light as to be unable to
sustain for many years the wear and tear to which they
were subjected by the traffic and the elements.

The tendency of the times indicates that a 20-ton road
roller will be the maximum load for bridges for some
time to come. In some locations it is proposed to limit
the weight of road rollers and auto trucks allowed
to pass over highways and to make the maximum
permissible weight of such machines ten or twelve tons.
Legislation along such lines appears to be advisable
since with an unrestricted weight of auto trucks we
would soon see excessively heavy vehicles doing con-
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siderable damage to highway bridges. Some timber
and concrete floors have already received severe treat-
ment and have been partly destroyed by the heavy
rear axle weight of loaded trucks, and unless steps are
taken to curtail such weight the damage will greatly
increase. It is advisable, therefore, to enact laws which
will set a limit on these heavy loads so that the highway
bridges can be built in the security of knowing the
heaviest load they will be called upon to carry. Other-
wise great confusion may result, and a condition might
arise where all our bridges would be too weak the mom-
ent an auto truck manufacturer increased the capacity
and weight of his product. The establishing of a definite
maximum load gives the auto builder and the bridge
gngjneer a basis upon which to develop and improve all
esigns.

While we now build what is believed to be a fairly
stout bridge, the required minimum thickness of metal
of 5-16 inch causes nearly all highway bridge work to
be known as tinwork in the shop where it is fabricated,
If durable structures are to be constructed, no skimping
or trimming out of metal should be allowed. It would
appear to be a step in the right direction if no metal
less than 3-8 inch thick was permitted to go into a high-
way bridge. Steel highway bridges are still built too
light and flimsy to give a long length of life. Many
steel bridges in use ‘25 years urgently require renewal
today because of the serious rusting of the thin material,
and if our work is to be enduring and have a fair length
of life, it is absolutely essential that a sufficient quantity
of metal be used in the new bridge. ~ |

There are several types of flooring used on highway
bridges built today, and probably the one most frequent-
ly placed and which gives good satisfaction is the re-
inforced concrete floor. The plank floor and the creosot-
ed wood block flpor are also used in cases where concrete
materials cannot be had, or where it is desired to lighten
the dead load on a long bridge. In laying a concrete
floor, too much care cannot be exercised to see that all
stone, sand, or gravel is clean and the best to be ob-
tained, since otherwise the result will be a poor concrete
which will soon show signs of wear and disintegration.

The office methods and specification data used .in the
design of bridges call for little or no comment, but many
of the methods of obtaining first hand information in
the field during the original survey or inspection of the
site of the bridge, might be profitably reviewed. In-
experienced men should not be sent to measure up the
location of a proposed bridge. Each crossing of a river
is surrounded by widely different conditions and an
engineer well versed in building and maintaining bridges
should make the original surveys and examinations.

When a bridge is to be built, accurate information is
required respecting the width of the river, the depth of
the water, the height of high and low water, the naviga-
tion or log driving to be provided for, the manner in
which the ice goes out in the spring, the quantity of
driftwood brought down by the freshet, the nature of
the banks of the river, the character of the foundations
that will be required, the local materials available for
concrete or timberwork and the distance to the nearest
railway station. This information is necessary, be the
bridge small or large, and in addition the judgment of
the engineer comes into play when the question is put
as to what structure is best adapted to the site. Many
instances could be cited, owing to incomplete information,
where a bridge pier was placed in the middle of a river.
The amount of money required to protect and maintain
that pier, together with ifs first cost, would have paid
for a steel bridge long enough to completely span the
river. In some cases, bridges of insufficient length have
been placed at crossings of wide rivers and as a result
they have been swept away on the crest of the first
serious flood. The position of the banks of a river is
very significant. They are standing evidence that,
at one time or another, the river possessed sufficient
force and power to sweep away everything between
those banks, and a structure which cramps that wide
waterway is putting up a losing fight with nature. The
pages of our engineering journals continually record the
washing away of bridges, and the lesson frequently
glz}ced before us is that the waterways provided at
ridges should be of a sufficient size to pass the floods.
The creek of today may ‘be the roaring torrent of to-
morrow, and provision should be made for that excessive
rush of water. It is only natural to build bridges as
small as possible and to construct them with the least
expenditure of money, but in building a bridge the first
consideration should be the safety of the completed
structure and the size of the waterway to be provided
Bust govern the design. y
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The nature of the foundation on which the abutment
of a bridge is to be placed, deserves mention. An
engineer is called upon to construct bridge footings in
every kind of location from one that is a bottomless
bog to one that is splendid solid rock. There are be-
between those extremes a number of different classes of
material all of which require close attention in order
that a secure footing may be obtained. A solid rock
foundation is ready for the concrete as soon as all the
loose and decayed rock has been blasted and cleaned
away. It is well to have the rock footing fairly level
and yet rough enough to give the concrete a good bon
to prevent any possibility of sliding. ‘

With a foundation of gravel, boulders, or hardpan, the
concrete of the footing may be deposited when the ex-
cavation reaches a depth of four or five feet, since at
that depth scouring of the material cannot occur and
frost will have no affect.

Where the foundation is sand, silt, muck, or soft clay,
the bottom will require that piles be driven, and sound-
ings should be made to ascertain the depth or length of
pile required to bring up against hard material. In
driving piles, good judgment and experience is require
to know just when a pile is sufficiently driven. Many
specifications require that driving shall be continued to
refusal, and this is much to be preferred to under
driving. The preparation of a pile foundation requires
Just as much care as any other part of the design of 2
bridge, since with improper or insufficient driving settle-
ment will occur and the abutment or pier will be des-
troyed.

. In some locations where an exceptionally soft founda-
tion occurs, it is advisable to divert the road to a better
crossing, where a more secure bottom can be obtained.
With a highway bridge, however, there is a lack of
vibration and impact and the loading is comparatively
light, so that in almost all soft locations a good pile
footing will be found to be all that is required to safely
carry the abutment.

For short bridges up to say 40 or 45 feet in length,
and where the bottom is soft, a steel beam bridge gives
a very satisfactory structure. The small cost of the
entire work does not' justify expensive pile foundations,
and a mat composed of long timbers may be laid in the
bed of the river so that each timber extends under both
abutments. )

A slight settlement is to be expected with such a
structure, but no harm or damage to the bridge will
occur.

. The maintaining of the many steel bridges now on the
highways is a work requiring considerable experience
C . A bridge is like any other structuré
built by man, it is not everlasting. In the case of stee
structures, it has practically been a custom to neglect

them and they are seldom painted. This neglect hastens

the rusting' and decay of the metal, and the day soon
comes when another bridge is necessary. It is frequently
a difficult matter to have councils appropriate money
for painting bridges when they have seen indifferent
and expensive work done on bridges in their own or il

an adjoining municipality. There is no doubt whatever '

that money spent for painting is real economy, and theré

is no defense that can be offered for allowing a bridgeé
to go to ruin. If a structure is painted every four years
it will take five complete paintings to protect it for

or 25 years, and at the end of that time it should D€
in a good state of preservation. It could then be
removed to a highway having lighter traffic and woul
probably be of good service in that new location for a
number of years. Experience with bridges that have

.

been uncared for for 25 years, indicates that they aré.

just about ready for the scrap heap, whereas propéel
painting carried- out at comparatively small cost wqulcl
have rendered them still useful for an indefinite period:

A competent inspector should examine all bridges @
least twice a year. The inspections should be in thg
spring and fall, and every portion of the structure shoul
be examined to discover any defects. The older bridges
have many welded members and experience has show

that such details are liable fo fail while in service:

Where there are two bars in a member and one breaks
there is still sufficient strength available to carry

structure, pending immediate repairs, but no chance$

should be taken, and if there is any doubt as to thg T
ability of the structure to stand up it should be closed

till repairs can be completed.

Notice boards calling attention to a speed limit ,.o;l i

but are in all probabilit

the bridge may be in place,
Such boal

illegible due to disappearance

l of the paint.
are still necessary. They should be

( painted with ea@m
read type and placed conspicuously in order to obtai?
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fompliance with the stated request. The fact that a
Notice board cannot be read usually results in a lack of
Observance of a very necessary restriction on the speed
of horses crossing a bridge. - :
he practical test of observing ‘the bridge during the
Dassage of a heavy load may result in the discovery that
€ various parts appear to be loose and that the entire
Structure appears to be working or moving. If there
are a number of adjustable members in the trusses and
IOW_er laterals, it is probable that the tightening of such
While no load is on the structure will cure any apparent
O0seness, while if the bridge is fully riveted it is desir-
‘able that close attention be given the various joints to
S¢€ that rivets are still tight. If a number of loose rivets
are found, it is best to cut them out and redrive so as
to produce a tight joint. :
Should any member of the structure be accidently
Crippled while in. service, the best method of repairs
Tequires careful consideration, but as a general principle
It is advisable to remove the damaged part and renew
ections which have been subjected to heavy bending
are not reliable, and a new member completes the repair
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in the most satisfactory manner. The danger to struc-
ures from fire due to nearby material or buildings requires
attention, and driftwood ‘should not be permitted to
accumulate near the bridge.

In Ontario, we have many concrete bridges, and where
such structures were originally well built there are no
maintenance charges and little or no inspection required.
The first concrete arch bridge built by the Department
of Public Works was constructed in 1907. It is founded
on solid rock, and to date not one cent has been expend-
ed for maintenance.

In conclusion it may be said that the highway bridge
is today in an important stage of development. The
knowledge gained in using the various materials of con-
struction is tending to modify and improve the design
and general appearance of such structures, and a more
artistic type is being aimed at. With an established
system of loads for all structures, and a greater public
demand for permanency in construction, a considerable
improvement in the character and type of bridges is to

e expected. !

Creosoted Wood

Block Pavements

By Andrew F. Macallum, B.A.Sc. & C.E.

For ‘a number of years untreated wood block pave-
ments were laid in this country and the States, and after
“®Peated failures attention was directed to the use of
Preservatives.

~Ahe first experiments ‘made simply placed thoroughly
dried blocks in a bath of creosote heated to a tempera-
;ure of about 210°F. until about three pounds per cubic
00t of creosote had been abgorbed. 4
ile these pavements were fairly successful it was
realized that the best results could not be secured
Y dipping the blocks and the blocks were then treated
With creosote under pressure until they absorbed from
to twelve pounds of oil per cubic foot. = Such a
Pavement laid in Indianopolis in 1898 gave such good
eSults that City Engineer began td appreciate the
bossibilities of treated wooden blocks and better results

€re obtained.
traa Tremont Street, in Boston, a wood block
% ated with creo-resinate process composed of one-half
weosote oil and one-half resin was laid in 1898. The
st¥1t§r saw this pavement about a year ago and it was

Ul in good condition after sixteen years of heavy traffic.
lag Small piece of similarly treated wood block was
F.0 on the west side of Yonge Street, Toronto, at
N}‘Ont Street, opposité the head office of the Bank of
h l(:ntreal, in 1896, and was &till in good condition when
Tahen up for a new pavement about two years ago.
5 € Writer also examined such pavements in New York
un Church and Warren Streets, after they had been in
tSe for nine years under the heaviest kind of traffic and
i ¥ Y were still in good condition. In the city of Hamil-
bewr. Probably more treated wood block pavements have
ﬁle'en laid than in any other city in Canada, and the
ang Pavements laid in 1909 are as good: as when laid,
ma although subjected to the heaviest traffic in that
maWfacturing city have not to date cost a cent for
Antenance,
fow —o¢ examples, which I have mentioned are but a
suit Ot the numerous examples showing permanence and
he. ability of this form of pavement for streets carrying

avy traffic -

Soon

avement

Streedy also say that it has also been laid on residential
‘as;}fts where the residents assume its greater cost to
u alt for the added comfort through its quietriess
Nder traffc. ‘

Wwood principally used has been long leaf (yellow)
I'n » pine whic\h from experience has been found
owgl"e excellent ‘results, Most specifications, now,
of epch. admit Norway pine and tamarac as a result
shm%xx)enmental avements laid in Minneapolis, which
specicd the suitability of these woods. No doubt other
accf,‘es of wood make satisfactory pavements but on
 payiet of the incomplete knowledge of their value as
that §_Dblocks, city engineers as a rule prefer a wood
'Thhas proved satisfactory. 3 :

ary & Plocks are from three to four inches wide, and
Y In depth from three to four and one-half inches,
ok length of from 5 to 10 inches. The depth of
h f.Should not vary more than one-sixteenth of an
for a given size. As for all timber specifications

Solltl%e

the blocks should ‘be sound, free from large or loose
knots, shakes, worm holes and other similar defects.

The annual rings are usually specified as to average
not less than six to the inch and the blocks to average
809% of heart wood or one block not to have less than
50% heart wood.

The preservative used is usually a pure coal tar pro-
duct free from petroleum oil or ‘its products having a
specific gravity of 1.10. Water gas tars have not proven
satisfactory and should not be used.

The writer has been corresponding with a number of
City engineers with a view of obtaining opinion as to the
most  satisfactory amount of treatment required per
cubic foot of block according to the experience of each
ity and in replies from twenty cities in the United
States has ascertained that six of these cities use 16
pounds, two of them 18 pounds, and twelve of them
20 pounds depending to some extent on local conditions.

The percentage of treatment will vary with the block
as the denser and heavier the block the smaller is the
quantity of oil which it absorbs. The sapwood will
absorb a large percentage of the oil but if the block has
not: had the moisture first removed from the sapwood,
the oil will not be able to penetrate. Thus it is invari-
ably found that a block which fails does so in the sap-
wood, and the cause is insufficient amount of oil or poor
Peénetration of the sapwood. , ;

Laying the Pavement.

The base for wood block pavements should be of
concrete, from five to six inches deep, having the crown
parallel to the finished crown on the blocks. An uneven
or irregular base is detrimental to any pavement as it
is liable to cause a depression in the surface to hold
water which the repeated impacts of waggon wheels ig
certain to increase, giving an uneven surface. Upon
this concrete base is placed either a sand or mortar
cushion, usually one-inch deep with its surface struck by

_templates to a surface parallel to the contour of the

finished pavement. A Where sand is used the sand is such
that it will all pass through a quarter inch screen,
besides being clean. If a mortar cushion be used, some
engineers use a proportion of one of cement¥to three
of clean sand to which sufficient water is added to
insure the proper setting of the .cement, while other
engineers obtain good results by mixing and placing the
cement and sand dry. This cushion is simply a means
of securing a uniform surface for the blocks to rest
upon and distribute the load. Alongside or between
street car tracks, however, or on grades, sand cushions
are apt to become uneven or flow, caused by the vibra-
tion of the rails or by water getting in alongside the
rails, so that under these circumstances a concrete cush-
ion should be used. Away. from the car tracks the ques-
tion of whether a sand or mortar cushion should be used
is a matter of opinion. Sand gives a better cushioning
effect and the blocks do not have to be rolled SO soon
after laying as when a mortar cushion is used, but
the present tendency seems to favor a mortar cushion,
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European practise does away with this cushion alto-
gether, but the concrete base is finished off as smooth
a a concrete sidewalk and to the exact coutour of the
surface of the pavement. This extra care and workman-
ship obtain results that are excellent in as much as the
finished surface of the blocks have no depressions and
consequently the wheels cause no impacts.

In most cities it is not possible to lay the blocks
shortly after coming out of the treating plant and the
hot sun and wind during shipment and before laying is
apt to check the blocks and cause oil to exude. The
blocks should be piled closely when delivered on the
street and sprinkled or dipped in water before laying.

Generally the blocks are laid at right angles with the
curbs with an expansion joint at each curb of from three
quarters to an inch and a half according to the width
of the pavement. Alongside the curbs three rows are
laid parallel to the curbs with the expansion joint next
to the curb. Placing a longitudinal row of blocks with
an expansion joint on each side is sometimes done, but
is not good practice as the single row of blocks between
the joints will almost certainly rise up about the level
- of the adjoining pavement as the joints close up. Cross
expansion joints have been used also by the writer when
the treated block had been piled on a street for several
months, but for fresh blocks properly treated they are
not necessary on streets of heavy traffic. On streets
of light traffic, however, there should be cross expansion
joints placed from thirty to fifty feet apart and having
a width of about three quarters of an inch. It is hardly
necessary to say that the blocks should be laid with
the grain vertical and having the joints in adjacent
rows, broken by a lap of about 2 inches. The blocks
should be laid neither too loose nor too tight, so that
a block can be raised without disturbing the surrounding
blocks, or one-eighth of an inch apart.

After the pavement is laid it should be rolled thorough-
ly with a roller varying from three to five tons until a
perfect surface has been secured with no depressions and
the blocks firmly in place. There should be no difficulty
in this as the usual specification for blocks allows of a
variation of but one-sixteenth of an inch in depth so
that if the foundation and cushion have been properly
laid there is usually very little trouble about depth of

the blocks.

Alongside street railway tracks and about manholes,

special care should be taken in laying the blocks. It
is usual in such cases to thicken the cushion so that the
blocks shall be about one-quarter of an inch above the
wearing surface of the rail or cover and in a very short
time the traffic will rub these blocks down to the level
of the rail Alongside rails to prevent water flowing
down and under the blocks two methods are used:
one is to place specially cut creosoted plank under the
rail head to give a vertical surface against which the
blocks are paved, and the second and usual method is
to plaster the web with a rich mixture of sand and
cement to the width of the rail head and the blocks are
then laid against this. As with other pavemeénts, it has
been found that the girder lip rail is more satisfactory
than the ordinary tee rail, unfortunately in use in most
towns, for the permanence of the block on the inside or
gauge side of the rail. Incidentially it may be said that
no pavement will be satisfactory alongside a street rail-
way track if the rails lack sufficient weight, stiffness
and foundation to prevent movement, especially at the
joints.

There is diversity of opinion among engineers as to the
best joint filler to be used. The American Society of
Municipal Improvements, of which the writer has the
honor of being President, recommend a suitable bitumin-
ous filler when the blocks are laid upon a sand cushion
and a sand filler when laid on a mortar cushion. It is
claimed for the bituminous filler, which fills the joints
between the blocks two-thirds their depth (the remaining
depth filled with sand) that makes an absolutely water-
proof pavement and that it eliminates all expansion
difficulties as such block is surrounded with an individual
expansion joint. Unless the filler is a suitable asphaltic
cement with a high milting point and low penetration,
there is apt td be a stick surplus left on the surface.
This filler will cost about 15 cents per square yard
more than a sand filler. ‘

A cement grout filler has been used but unless the
traffic. can be kept off the pavement for at least ten
days it is little better than a sand filler.

The sand filler is generally used on street of heavy
traffic; the sand being coarse and sharp fgrained, and
p P ;

CANADIAN MUNICIPAL JOURNAL

Vol. XII., No. 5.

preferably heated before placing. The writer has used
with excellent results a bituminous filler between and
one foot outside of street railway tracks and a sand
filler to the curb where three rows are again treated with
a bituminous filler. From results obtained he ( does
not consider the extra expense in using bituminous filler
justified for such streets unless the traffic be very light.
On bridge floors, it is better practise to use a bituminous
filler with the blocks. After the pavement is rolled,
sand to the depth of about a quarter of an inch is sprea
over the surface and the street is thrown open to traffic.

This method of construction is satisfactory up to a
three per “cent grade, beyond which the blocks are laid
in a different manner. The crown should be as light
as possible, being just sufficient to shed the water freely,
which applies also to the pavements between street rail-
way tracks.

When the grade of a proposed pavement exceeds three
per cent, the question of a ‘suitable pavement, and the
method to be adopted in laying it, to meet the require-
ments of the traffic, becomes of interest. With the
variability of conditions to be met with due to our
climatic changes, the limits of most paving material is
soon reached, so far as the. inclination of grade is con-
cerned unless specially manufactured.

The writer inquired from twenty-four cities to as-
certain the maximum grades upon which creosoted wood
blocks had been laid, and found that one city had laid
t}us pavement on a seven per cent grade, one on
six per cent, three on five per cent, and five on three
per cent grades. The five to seven per cent pavements
were laid under two methods, described below.

_The first method used was probably originated in this
city, and was used on upper James street with the block
pavement laid there in 1909 on a five and a half per
cent grade. Each block had a piece one-half inch in
width, and one-half inch in depth, cut off one face so that
when the blocks were laid at right angles to the centre
line of the street there was a space of a half-inch between
each row of blocks giving a good foothold for the horse
drawing "traffic. These blocks were pitch filled and the
crois grade of the street was sufficient to drain out any
water.

The same method was adopted on King Street west,
n this city, during the same year, and I may say that
both of these pavements have been very successful in
meeting the conditions of heavy traffic on two of our
main streets without a cent being spent for repairs or
renewals since being laid. \

The special cutting of the.blocks in the manner des-
cribed added considerably to the cost of the pavement,
and to obviate this, the ordinary rectangular block was
used with creosoted laths, 3-8’ x 2, laid between each
cross row of blocks. This was pitch filled as in the
first method and has been just as successful, being today
in first-class condition although subjected to fairly heavy
traffic for four years. :

On Ravenscliffe Avenue, a purely residential street,
hav1pg a 6 per cent grade, blocks spaced in this manner
were laid. The reason for putting such a pavement on
a street like this having very little traffic was that the
residents insisted on a creosoted wooden block, suitable
for such a grade and it has fulfilled expectations.

One of the criticisms made of treated wood block
pavements is that it is slippery, but in the writer’s
experience he has found that there is very little difference
between these blocks and sheet asphalt pavements:
When covered with a light frost or snow, or when the
weather if foggf{ and damp, the pavement may becomeé
objectionably slippery. 3

In traffic observations made at Philadelphia, Newark,
and other cities, the evidence shown by the engineers
at these places indicated that where treated wooden
block and granite blocks were on parallel streets 70%
of the teaming went on the wooden block.

On Stuart Street in the city of Hamilton, the writel
laid treated wooden blocks between the street car rais
and granite block between the outside rails and curb$
the pavement being on a 5 per cent grade. Although
most of the traffic was of heavy truck teaming naturé
it was found that fully 80 per cent of the traffic except
on wet days was on the wooden block.

_The first cost of wood block pavement is undoubtedly
higher than that of most of the other paving materials
averaging in -the city of Hamilton from $2.85 to $3.00
per square yard, exclusive of grading. When its cheap”
ness of maintenance, ease of cleaning, low tractive I¢ -
sistance and durability are taken into consideration thiS'

avement with its relatively high first cost will compaf®
favorably and prove ultimately cheaper than one lower
in first cost. !
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Penetration Methods with Refined Tars

- By A. W. DEAN, M.A, S.C.E,, Chief Engineer,
: Massachusetts Highway Commission.

The inventive minds of many men have for several
ears been engaged in conceiving practical low cost road
Surfaces that will withstand, without prohibitive mainten-
ance expenditures, the modern mixed vehicular traffic.

tone block, brick and other durable pavements
are economical under very heavy traffic, but their first
oSt makes them prohibitive on streets and roadways
Where the traffic consists largely of comparatively light
Motor or horse drawn vehicles,

. The sudden or gradual wearing away, of water-bound
Macadam surfaces which, previous to the advent of the
ootor vehicle, were considered the best surfaces for
Suburban roadways, called for immediate action by
Maintenance engineers. Innumerable experimental meth-
9ds have been tried during the last decade, but the most
€xtensively used in many localities, of any semi-perman-

surface, has been ‘and is the bituminous bound
Surface, applying the bitumen by the so-called penetra-

10 method. In such a surface properly constructed,

€re is combined low cost of construction and mainten-
fiCe, good tractive qualities and cleanliness. :

roken stone roadway surfaces built by the penetration
Method, using refined tar or asphalt as a binder, are
Quite generally, and for the sake of brevity will be here-
4 termed “*bituminous macadam.” Theoretically, as
bsually built, they are faulty, but practically they have
en sufficiently economical in construction and main-

fenance to warrant continued use of such construction

h ;?Cacllities where the materials can be conveniently
ned.,
thwhﬂe comparatively easy to construct, care in both
2 € selection and application of material is absolutely
SSentia] for proper results.. First, as in all pavements,
Wiﬁre must be a good foundation, properly drained, that
iti be firm under all climatic conditions. In some local-
wﬁ.s the natural sub-grade furnishes such a foundation,
tioue In others the soil must be excavated and a founda-
comr X stone, gravel, slag, or other proper material or
Wbination of materials substituted and thoroughly
OMpacteq,  °
pact. s foundation, broken stone is spread and com-
OrCted and the voids thoroughly filled with stone dust
an ;and. This course should be brought to a true surface
Necac ¥ surplus stone dust or sand above the amount
u Cessary to fill the voids should be removed, leaving the
€r surface of the stone fragments bare. The depth
tione © ,course may be varied according to local condi-
thins. a heayy stone foundation has been constructed,
It ShCOurse need not be more than two inches in depth.
ness W eVer, it is laid on a natural foundation, the thick-
fros should be greater, the customary depth varying
natm three to six_inches, depending upon the exact
ed Ure of the subsoil and weight of traffic to be support-

is ’I;l}:)et detex;gnirllat{on of sizes ?f storie used int }I:hls %gurr;sg
articularly important so long as ere

e, & :
Spresol this surface a second layer of broken stone is
Coy ad and rolled. The customary thickness for this
it irse 18 two inches after rolling, although frequently
deptsh built two and one-half or even three inches in
that It is in the construction of this upper course
Ston, Sr€at attention to details is necessary. If the
be 1.\S soft the large size output of the crusher should
to fuseq, as the roller will crush the stone sufficiently
véryumlSh the necessary small particles. If the stone is
Upop harq, small stone may be used, depending somewhat
Way Whether it is desired that the finished traveled
The Shall be absolutely smooth or somewhat rough.
frop, US€ of stone in this course varying in diameter

One and one-half to two and three-quarters inches
‘Toygy > OF DProduces under proper treatment a somewhat
If “Gtoourface, thus providing some foothold for hosres.
diamon€ one-half inch to one and one-half inches in
Very CtT is used, the finished surface will tend to be
Useq 33 m00th and’ slip{)ergr. Whatever size of stone is
be (it Must be entirely free from dust or dirt; it must
Pread evenly with the different component sizes

Qisty;
routeréb“tEd and not segregated; it must be properly

" Stap to reduce the voids and make the surface as
Ie a

S possible without the aid of a binder, yet not

Suffips d
LA ﬂimenﬂy to unduly crush the stone if soft; and it must

el §
ig ‘abrc".‘ght to a true and even surface before any binder
Dplieq,

Upon this surface refined tar or asphalt is spread uni-
formly in sufficient quantity to fill the voids without
leaving a surplus on the surface. The voids in the lower
course having been filled, all of the bitumen remains
in the upper course, practically filling every void in this
course so. that when cooled it constitutes a stable surface
of stone and bitumen. :

Great care needs to be exercised in spreading the bitu-
men to insure an even distribution. If the crude method
of hand pouring is used, only skill in pouring will prevent
undesirable results. If single pressure nozzles are used,
skill and intelligence sufficient to secure uniform distribu.
tion of essentail importance. By far the best method
for spreading the bitumen is by means of a pressure
machine, forcing the bitumen onto and into the surface
through a series of nozzles that insure an uniform amount
on each square yard of surface.

The exact amount of bitumen to be used depends
upon the size of stone and the thickness of the course.

00 much bitumen needs frequent subsequent covering
and tends to cause bunches, and too little permits water
to penetrate the surface and is otherwise detrimental.
While three-quarters of a gallon per square yard per inch
thickness of stone is frequently very close to the amount
used, it cannot in any way be used as a rule. Skill and
experience (or the lack thereof) will here show results.

After applying the bitumen there should be spread im-
mediately a sufficient amount of pea stone (one-half
inch stone) to cover the exposed bitumen, followed by
thorough rolling. A second application (or seal coat) of
bitumen is then spread, using about one-half gallon to
the square yard, which should be covered immediately
with pea stone and rolled.

Every application of any material in the upper course
must be uniform, otherwise good results are not obtained.

The bitumen used, if refined tar, should have a specific
gravity at 60°F between 1.22 and 1.28, and should have
a viscosity of 125 to 200'at 212°F, using 100 c.c. with the

ngler viscosimeter. If of asphalt it should preferably
have a penetration between 100 and 130, using the
Dow penetrometer.

The maintenance of a properly constructed bituminous
macadam roadway is very simple. If slight depressions
or small holes occur, they are usually due to imperfec-
tions in construction and may be repaired by painting
with bitumen and filling with chips or pea stone, or they
may be filled with coated stone, and tamped or rolled.

Traffic and climate govern the demands for more
extensive maintenance. With moderate traffic, perfec-
tion of surface is maintained by spraying the surface
about once in two years with a lighter grade of tar or
asphalt. The process consists in sweeping thoroughly
the surface, spraying at the rate of about one-fourth
to three-eighths gallons per square yard, and covering
with pea stone. If the surface becomes worn too much
for such treatment, it may be restored by lightly scarify-
ing, smoothing by rakes or harrow, adding more stone
and rolling it into place, and then treating the same as
previously outlined for new construction.

This last method of resurfacing, provided the road
foundation was originally properly constructed, may be
subsequently repeated as often as mnecessary, thereby
utilizing the permanent base and first course and main-
taining a semi-permanent surface good for any except
extremely heavy vehicles.

The cost of grading, drainage and foundation will of
course vary greatly, being “governed entirely by local
conditions and necessities. ith local stone conveniently
available the cost of the first course three inches in
thickness should not exceed forty cents per square yard
and might not exceed thirty cents per square yard.
Under the same conditions the first cost of the wearing
course, if made two inches in thickness, should not exceed
fifty cents per square yard. This is based upon the as-
sumption that the cost of the bitumen, including heating
and applying, does not exceed twelve cents per gallon,

The cost of patching holes and depressions will, of
course, depend upon the perfectu_)n of material and work-
manship in the original construction. The cost of placing
one seal coat is from eight to ten cents per square
yard, consequently, if required only once in two years,
this would call for an average annual expenditure of
four to five cents per square yard. If such a seal coat
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were only needed once in three years, the average annual
expense would be reduced proportionately.

The cost of renewing the surface by scarifying and
adding new stone and bitumen would not be far different

Specification for Bituminous Macadam :

APPLICABLE TO CITY STREETS A

Submitted by J. VINTON DART, Engineer in Charge,
Highway Department, Providence, R.I. -

The old street is first scarified and the gravel or stone
is thrown to one side to be used later. The roadway
is then brought to the sub-grade; the gutters are then
repaved and the curbs reset if necessary. During this
delay, all connections to sewer and water pipes are made
and all other work of the sort done in order that there
will be no need of digging the  streets up again. A
foundation layer of five inches of the old broken stone
is then laid and rolled thoroughly. Either broken stone
or gravel is used for this course, preferably the former.
While rolling, the street is shaped to a surface parallel
and 2 3-8” below the finished grade.

After the rolling is finished, the surface is covered over
with sand, which is broomed into the voids as much as
possible, and a half-gallon per square yard of refined
tar is applied hot. Over this is spread a three-inch layer
of 2-inch stone.and this is rolled thoroughly, compacting
it to about 2 inches. On top of this course, is spread

about 1.35 gallons of hot refined tar per square yard.

Enough 1%’/ stone is applied to cover the refined tar
and then the whole is thoroughly rolled.

The stone varying from one-half to three-quarter
inch dimensions is then broomed into the voids and
another coating of about three-eighths gallons of refined
tar per square yard is applied, the surface then being
lightly covered with the same size stone. Then the whole
is thoroughly rolled.

Annual Meeting of Dominion Good Roads Association

The Annual Meeting of the Dominion Good Roads
Association was then held, Mr. W. Huber taking the
chair at the request of the President, who had to leave
to catch a train. R

The report of the Committee on nominations was
presented and stated that the following names were
submitted as officers for the coming year. The Chair-
man stated that the names were not final, the members
were at liberty to suggest any others, which they desired

or add to them:
Honorary Presidents: U. H. Dandurand, Montreal;
B. Michaud, Quebec; O.

. A. McLean, Toronto;
Hezzelwood, Toronto. /

President: J. Duchastel, City Engineer, Outremont.

Vice-President: S. L. Squire, President Ontario Good
Roads Association. |

Secretary-Treasurer: Geo. A. McNamee, 909 New
Birks Building, Montreal.

Committee: E. A. Cunningham, Lethbridge, Alberta;
A. C. Emmett, Secretary Winnipeg Automobile Club,

Winnipeg; Howard W. Pillow, President  Automobile
Club of Canada, Montreal; J. Sanderson, Hon.
President Ontario Good Roads Association, Oxford

Station, Ont.; R. S. Henderson, President Manitoba
Good Roads Association; Thomas Adams, Town Planning
Advisor, Commission of Conservation, Ottawa.; E. M.
Desaulniers, M.D., M.L.A., Chambly County; J. W..
Levesque, M.L.A., Laval County; A. F. McCallum,
City Engineer, Hamilton; Geo. Hogarth, Chief Engineer,
Highways Department, Ontario Government; Paul E.
Mercier, Chief Engineer, City of Montreal.

Upon motion of Mr. A. Janin, seconded by Mr.
A. C. Emmett, the nominations were unanimously
accepted, and the officers named declared elected.

The new President, J. Duchastel, took the chair and
in acknowledgment said: I want to thank you 'very much
for the honor you have conferred upon me in appointing
‘me your president for the coming year. Once or twice
in my life, I have prepared a speech to deliver on occa-

CANADIAN MUNICIPAL JOURNAL

-a telegram from the Hon. T.

Vol. XII., No. 5.

from the cost of the original construction of a two-inch
surface. Such surfaces have not been in use under
varying traffic for a period sufficiently long ‘at the present
time to permit even an estimate of the frequency at
which such renewal would be required, consequently,
an estimate of the average annual expense of renewal
might be misleading.

The road is then thrown open to traffic for about 2
week or ten days. A final coat of one-eighth gallon of
refined tar per. square yard is then applied and a thin
layer of sand is spread over the road with a rotary sand-
ing machine using about 11.0 cu. ft per 100 59 yds.

~ Every detail of this work is subject to a rigid inspec-
tion.

The cost of this kind of pavement varies, depending
on the material found in the street for the foundation,
and the distance from the municipal plant. The total
costs per square yard were from $0.993 to $1.415. The
average cost is about $1.25 per square yard. ]

The refined tar used in the first three applications
shall conform to the following analysis:

Specific gravity not less than 1.22 at 60°F. :
Melting point (by 3" cube method in water) between
100 and 110° F. o ‘
Free carbon between 12 and 25%. :
Viscosity (Engler): Time required to discharge 100 cc:

at 212°F. about nine minutes.

The refined tar used in the fourth application shall
conform to the following analysis:

Specific gravity between 1.14 and 1.18 at 60°F

Free carbon not less than 4%. :

Viscosity (Engler) not more than 100 seconds for
100 cc. at 140°F. - !

sions somewhat similar to this and when I got on the
platform my speech was quite different. Nevertheless:
I want to assure you that the association will, as far as
I am concerned, work on the same lines as it hag in the
past, and one of its principal aims will be to strive to
educate the masses to the value of good roads. Natur-
ally we will always welcome discussions and papers on
high grade roads and street pavements, but I think
that one of the great aims of an association of this
kind is to educate the rural communities to get an
interest started up in the cause of good roads and to get
the farmer to understand that our work is not only to
provide good roads for automobile traffic, but that it
is in his interest, before all, because his farm will increase
in value, and his products will be sent to the markets
cheaply, if good roads are provided. ;

I think that one of the main questions we will now
have to consider is that of the selection of the city iP
which we are to hold our next annual meeting.
discussion is now open to any gentleman having any
suggestions to make. SO

r. A. C. Emmett: As representing the Government
of Manitoba, we have always taken a very keen interest
in this ‘annual canvention and some of our representat
ives have always attended it. We are now of the opinio®
that, in order to promote the good roads movement tO
the best possible extent throughout the Dominion that
we should hold the next Convention at some point moré .
central than Montreal. And our suggestion is that the
next Convention should take place at Winnipeg, or 18
Western Canada, and then, in after years, the Conventio®
should be held alternately east and wect. I have hef?‘ ‘

| H. Johnson, Minister 0%
Public Works, who says: You are authorized by thé
Government of the Province of Manitoba and also bY
Mayor R. D. Waugh on behalf of the city of Winnipé8
to extend a hearty and official welcome to the Conéfess:
to hold_their fourth Canadian and International Good
Roads Congress in Winnipeg in 1917.

.
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Mr. E. A. Cunningham: If I may. be permitted to
$ay a few words in support of the last speaker—the
ams of this Congress are very very good, and it concerns

estern Canada to a very large extent. As I mentioned
he day before yesterday, I would like to see it national
3 well as international. In order to bring that about,
It is advisable to have meetings at widely separated
Centres. I have attended Conventions in the city of

Ylnnipeg, and all I can say is that they dre very good
fellows, They have had any amount of practice in the
handling of Congresses and will be in a position to take
€are of this Congress in a splendid way. They have the
' 8ccommodation, the halls, the industrial organizations to
take care of Conventions no matter how large they are.

Peaking for Alberta, I naturally would like to see the

onvention go still further west, but I quite agree that

1S coming year, it is too far away. Because of the
8€ographical location, it would take four days trayelling
to get to Alberta and two days to Winnipeg. And I am
Sure with the interest which would be awakened in the
West, as well as the interest which already prevails in the
fast, and also among those south of the international

Oundary line, it would not be too much to expect a

Onvention of five or six hundred delegates at Winnipeg.

would like therefore, to very much support the last
Speaker, and to promise that the reports of this Con-
Vention will be submitted by me, not only to the city
of Lethbridge, but to the city of Calgary, and to the

Overnment of Alberta.

The President: It has been proposed by Mr. Emmett,
and seconded by Mr. Cunningham, that our next annual

ongress be held in Winnipeg. We have the assurance
of both the provincial and municipal authorities that a
€arty welcome will await us. What is your wish in

€ matter?
€ proposition was carried unanimously.

r. Emmett: On behalf of the Province of Manitoba,

I Wish to thank you for the honor you are doing us in
b“ngmg your next Congress to Winnipeg, and to assure
You we will do everything in our power to make it a
Perfect success.

Mr: Desaulniers: It is a very agreeable task to me to
Submit to this meeting the following motion: That a
farty vote of thanks be offered to the president and
Oﬂicerg for the past year. I have no doubt that .every-
one will admit they have done good work and deserve
that motion of thanks.

The motion was carried with acclamation, and the
Third Canadian and International Good Roads Congress
Was then declared closed.

RESOLUTION:— ‘

It is Resolved that since the employment of returned
Soldiers will be a national and a patriotic duty, that the

—_—
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Federal Government be asked to consider the advis-
ability of constructing national highways.

Moved by Oliver Hezzelwood, President, Canadian Auto-
mobile Federation, Toronto, Ontario.

Seconded by Squire, President, Ontario Good
Roads Association, Waterford, Ontario.

Passed unanimously at the Good Roads Congress, on
March 10th, 1916.

RESOLUTION i

Department of Municipal Affairs

This Congress petitions the Provincial Legislatures to
consider .the urgent need of setting up a Department
of Municipal Affairs in each Province, to co-operate
with each Department of Highways, in securing an
equitable and uniform system - of administering the
expenditure of public monies in connection with the
planning, construction, maintenance and -apportionment
of cost of roads and streets.

Moved by S. L. Squire, President, Ontario Good Roads
Association.

Seconded by Thomas Adams, Town Planning Advisor,
Commission of Conservation, Ottawa, Ont.

Passed unanimously at the Good Roads Congress, on

March 10th, 1916. }
RESOLUTION

Town Planning

Having regard to the need for the preparation of
comprehensive plans of systems of principal roads and
Streets in cities, towns and rural municipalities in each
Province in Canada, especially in respect of land in
course of development or likely to be used for building
purposes in the near future, it is hereby resolved that
this Congress petition the Provincial Legislatures, which
have not already passed Town Planning Acts, to give
early consideration to the question of giving greater
powers to cities, towns and_ municipalities, to prepare
Town Planning schemes, with the special object of
seeming more adequate and efficient means of communi-
cation by road within and between all populated areas.

Proposed by S. L. Squire, President, Ontario Good
Roads Association, Waterford, Ontario. !

Seconded by Thomas Adams, Town Planning Adviscr,
Commission of Conservation,  Ottawa, Ontario.

‘Passed unanimously at the Good Roads Congress on
March 10th, 1916.

TORONTO AND GOOD ROADS.

m"TOr'onto has been the centre of the Good Roads move-
St in the Dominion of Canada. In 1909 the City Council
b oronto took the first step towards.Good Roads move-
B °ht in Canada. Canada has not kept pace with the im-
o:r'tance of this particular question. The railway policy
- Canada did a great deal for the people and for the rail-
aYs that were presented with the roads by the people of
ahada, But Canada has not had one copper to spend on
°;’°d Roads since confederation. Prior to the last three
four years, when the question has been taken up by the
- o Minion Government. The only time the Government of
aNada have expended on Roads was an old wagon road
:‘fl‘oss the Rocky Mountains, and the remains of it are
n"" to be seen. It is deplorable to think that Canada has
Ot had one red cent to spend on the King’s Highway. The
:d"antag‘e of Good Roads to the farming communities and
b" an communities is very important because Good Roads
ring the customer and the product together.”—Mayor
hurch, of Toronto.

i

ROAD BUILDING BIG PROBLEM. |

“In road building we are dealing with one of the most
important questions which we, as a people, have to solve.
It is unnecessary for me, to call attention to its magnitude.
The problem we will have to face is difficult; the immense
area which we possess is sparsely peopled, while the rev-
enue of the other provinces is well defined and limited.
Comparing our position with some of the States of the
Union or with some of the countries in Europe it will be
found that our position is exactly the reverse of theirs.
They have a limited area, a dense population, and almost
unlimited revenue.’—Hon. Finlay G. Macdiarmid, Minister
of Public Works, Province of Ontario.

COLONIZATION FOR SOLDIERS.

The C.P.R. has decided upon a colonization plan for sol-
diers after the war, involving the preparation of a thous.
and farms in Western Canada for occupation this year.
Returned veterans’ colonies will be established by the com-
pany, so that ex-soldiers can obtain improved farms on
terms which, in time, will enable them to become land-
owners and create homes for themselves and their families.
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OFFICIAL.

To all Municipal Councils:

By the cordial invitation of His Worship, Mayor Martin, the Board of Com-
missioners, and the City Council, the Annual Convention of the Union of Canadian
Municipalities will be held in the City Hall, Montreal, August 21st, 22nd, 23rd, and
24th, Monday, Tuesday, Wednesday and Thursday.

Your Council is earnestly invited to send one or more delegates, and to take an
active part in the proceedings which will be of more than usual importance this year
on account of the new conditions facing our civie life.

The . Programme is now being arranged, and a copy, with other information,

will be sent to you at an early date.

It has been well said that the government of our cities and towns is the most im-
portant problem we are called upon to solve in the interest of efficient democracy.
It can only be solved through a general appreciation of this fact by our municipal
\ councils, and through careful, thoughtful, organized and unremitting co-operative £

effort.

v

Yours faithfully,

W. D. LIGHTHALL, )
Hon. Sec. Treas, U.C.M.

’ 4 e

CITY OF EDMONTON.

Edmonton, Alta., April 5th, 1916.

The Editor:

I am pleased to see that you are about to devote an
issue to the consideration of the building of a Canadian
National Highway and good roads generally.

On the return of our soldiers from the war there will
be many engineers available for work of this kind, and
no doubt there will be many men who have developed
into practical road builders.

This is a most opportune time to revive interest in
the construction of a Canadian National Highway, and
the connecting up of the principal cities of Canada with

such a Highway. Canada, at the present time, is well sup:
plied, at its principal centres, with magnificent hotels aﬂl
such a Highway, besides giving easy access to the naturd
resources of the country, would also develop resource®
whieh would be of great value to the country as a who l
No doubt a great number of our returned soldiers W'!ll
be ‘seeking an outdoor life and not all of them wil
care to become farmers, but would take a keen interest
the development of the country by taking part in d
building of a National Highway, as has been advocat®
for the last two years.
Yours truly,
A. G. HARRISON,
City Commissioner
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Good Roads Exhibition, Montreal, March 6, 7, 8, 9, 10
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CK AND L 3..R, CONTRACTORS, BOOTHS OF J. H. McCARTY, CONTRACTING ENGIN.
MONTREAL EERS, MONTREAL AND RENE TALBOT, QUEBEC,
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g Municipal Finance
JAMES MURRAY. i 8 2
Municipal Financing
OTTAWA SINKING FUNDS.

Mr. Thomas Bradshaw, just before his appointment as

¥ fiﬂance commissioner of Toronto, completed a report on As Fiscal Agents we are
i © condition of the Sinking Fund of Ottawa, which he pre-
Dared on the solicitation of the City Council. The report prepared to place at the
éads partially as follows: ; g ot L
he city’s gross debenture debt total $14,417,577. There dlSpOS&l of municipalities
5 ) are 249 sSeparate debentures current. The sinking fund as-
) | (S)etS, according to the bond requirement, should total $3,- the advantages of our long
] 20147, but they actually total $3,320,515, made up as ;
tollows: experience, expert knowl-
Ak Ottawa debentures in fund .. .. .. .. .. $1,855,229
SREArIo honds’y. o W S ot T s0000 edge and valuable connec-
@iindon boadi .0V VG L 50,000 )
feeriiad inferest i w B E 41,180 tions throughout Canada,
; Ll nthankvr b 0l 108 106 R
: : e e, Great Britain and the
Totaliain b hs a5 88.890.515 y
I a surplus above requirements of $317,438. The sur- United States. il
Plus hag accumulated largely from miscalculations of inter-

est €arnings made with regard to the earlier debentures. .
Correct accounting is to be kept it is essential that the
sﬁa(’t amount of each levy applicable ‘to each debenture
all pass to the credit of the sinking fund. The levies for

® Sinking funds should be made on the issue dates of the

®bentures and not on July 1st, as the city has been mak- w d G d & C {
ing 5 Dbractice of doing. In justice and fairness to the fund 00 ’ un y ompany

T

this Practi »
I tice should be changed.
3 as 1 & number of sinking fund accounts there is as' much Head Office :—Toronto
3 iu $10,000 more than required, which should now be ad- 0 L
exsted S0 that they will show on December 31st, 1915, the Westera Office British Office:
4ct amount that should stand to their credit. ' Sushatosn;. Sk 1 JECornkill. Fondon

; Proper Investment of Fund.

slhﬁ{}mmber of city debentures have been sold to the zity’s
. 4ng funds at par, even though the market price at the —
© was much lower. Such a practice, he says, is un-
Id and improper.

moste Sinking funds are entitled to purchase bqnds at the
fanyt fayorable terms obtainable. This practiee is due to a

F'y recognition of the elements of trusteeship.

witlftY-slx per cent of the sinking funds are taken up
high t:e city of Ottawa debentures. This proportion is too

mop 0d in future the city should invest its sinking fund

.y in the debentures of other municipalities.

0 funds are not being invested to the best advantage. ; ‘ s
Y are only earning 3.74 per cent, because of the fact . ]

§8t $1,124.000 of ¢ is i i
»124,000 of the amount is in cash and only drawing
f’ml‘)er cent interest from the bank. If outside investments INVESTMENT BANKERS
earr:nOst of this amount were sought, it might be made to Established 1889
Caygg . © 5% per cent. The cash is left in the bank, be- stablishe
banlf by leaving it there the city gets better terms from the
I8 ¢ Ol its own current account overdrafts. This practice :
Bhoulndemned by Mr. Bradshaw, who says that the city UNION BANK. BUILDING : ;
4 not trade on its sinking funds. : b/
0 ‘ ‘Treatment of Funds. TORONTO ‘
ik 'thm?ere appears to have been considerable confusion of
~_ trepiont 85 to how individual sinking funds should be
P fgg-d In some {_:aset:;l the I::cc((;ulx)ltssf shov;'leiadhtlixtat thebségxlg
£ekal Wwas greater than the debt for svhic was
{1 n'mulated, notwithstanding that the debt womd not be PURCHASERS OF
‘ “%lat ‘t’iesofmedtime yet.1 In (Jtheri cases thehacc??ntg SI;gW:g
i und was only approximately what it shou . -
ag;ig“egmarities appear to have arisen from an attempt to : GOVERNM ENT
th

ate certain investments with certain sinking funds,

Soy

: slnki:l“’eStments carrying one rate of interest, while the AND
it egn fléllg was calculated at another. D : TR lge
St -+ Uebentures are issued a pro forma sinking fun
i exztetment should be immediately prepared setting forth the MU N ICIPAL
"oy amount of the sinking fund on each anniversary date
: city;: debt, as well as the exact amount at the end of the I SSU Es g

he Dancial year, i
. Samgy JUIDlus of $317,868 is due to the fund, having-
 Tate g for some years'a higher rate of interest than the
- the gy Was assumed it would earn and to the payment into
~ Ovep U of premiums received on sale of the citys’ bonds 25
ag&ms:.r. At present the surplus constitutes a protection Corvespondence Solicited.
rse OBV depreciation of loss which may arise, It is, of
OF Jikejo ;PYODEr question to ask whether the fund is now
Logg to be in need of the whole of such protection.
8 may occur by maladministration (but this is un- &
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likely), by investment losses, by depreciation in interest
earnings, and by failure of the city to pay the annual levies
to the sinking fund.

Conservative corporations, such as life insurance, and
trust and loan companies, think it desirable to build up an
investment reserve fund as a protection against contin-
gencies and losses. It would be desirable to have such, a
fund for Ottawa. It need not, however, be unduly large.
A 5 per cent reserve would probably be sufficient, which
would require the city to carry $167,211 of a sinking fund
reserve. =

The balance of the surplus, or $150,000, might be used
for some definite, useful and important work, one which
will benefit the whole community.

The administration of the fund should be placed in the
hands of a small permanent commission of, say, three or
.four absolutely independent citizens, persons of irre-
proachable character, and who are known to have a knowl-
edge of financial matters, such as a judge, a bank manager,
trust company manager, etc., and someone representing the
city council.

INSTALMENT BONDS FOR TORONTO.

Finance Commissioner Bradshaw, of Toronto, is losing no
time in putting into practice the ,nstalment bond schemes
he has so ably formulated in these columns and before the
Ontario Society of Municipalities. @ Toronto has recently
passed a number of money by-laws providing for bonds to
be issued to bear interest at the rate of 4% per cent with
a sinking fund provided to retire the debt. As yet the bonds
authorized have not been sold. Mr. Bradshaw has now
recommended to the board of control that all of these by-
laws be rescinded, and that new by-laws be passed, stipulat-
ing (a) that the bonds to be issued shall carry interest at
the rate of 5 per cent, and (b) that the debt shall be paid
in annual instalments during the currency of the' bonds.
The commissioner gives the following reasons for this
change:—1, A 5 per cent interest rate is more in accord-
ance with current market conditions than 4% per cent, and
consequently in effecting a sale a minimum discount loss
would be sustained; 2. The amount of the capital debt
created would be substantially less; 3. The annual levy

« for debt purposes would be much smaller; 4. There would
be no necessity to erect and maintain a sinking fund; 5.
The gross debt would be gradually reduced each year, in-

stead of remaining stationary as it does under bonds is-

sued under the sinking fund system.

To show how the scheme would work out Mr. Bradshaw
directs attention to by-law No. 7459, which is one suggest-
ed to be rescinded. It provides for the issue of $1,166,666

of 4% per cent, 30-year sinking fund bonds for school pur-

poses. ;

If, instead, bonds were issued at a 5 per cent interest
rate and the principal repayable in 30 arnual instalments;
(a) the amount of capital debt created would be $1,094,000,
instead of $1,166,666, or $72,666 less; (b) the annual levy
for interest and sinking fund would be $71,166.28, instead
of $77,022.15, an annual reduction of $5,855.87; (c) the sav-
ing to the taxpayers throughout the currency of the loan—
30 years—would be no less than $175,676.10.

Apart from the foregoing, says the finance commissioner,
there is no doubt that the city’s bonds would command
a better price and market, if issued under the instalment
system, than under the sinking fund.

Instaiment Bonds Not Always Preferable.

The report adds: “It is not to be inferred, that I con-
sider it would, in every instance, be preferable for the city
to issue its bonds according to the annual instalment
system. The question should be determined according to
market conditions, etc., at the time bonds are being nego-
tiated. At present, there is no doubt whatever but that it
would be preferable in the city’s interest, to adopt the in-
stalment principle.

“The municipal act prévides for bonds to be issued under
both systems, and the city’s request to increase the rate of
interest, was a#pproved by the private bills committee of
the Ontario legislature, so there is no difficulty in putting
the recommendation into effect.” "

” N

’

“Railways and canals are, the absolute backbone of any
new country, but it is just as absolutely necessary to have
Good Roads. The one is a compliment to the other, and
it is astonishing that we in Canada have built the railways
and canals and not the roads. We must have the roads.”
—8ir Edmund Walker.
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SASKATCHEWAN MUNICIPALITIES IN GOOD
FINANCIAL POSITION. *

twiaﬂkatchewan’s rural municipalities, of which t_here are
¢ hundred .and ninety-seven, find themselves in a for-
Unate condition, largely as a result of the abnormally
s?‘ge'crop of last year. Many of them can boast of a sub-
aantlal cash surplus. This benefit has spread to the yil-
itges, towns and cities. A few urban municipalities find
hﬂeqe§Sary to severely retrench until they catch up_with
ede Visions of a few years ago, but the percentage s situat-
e 18 Small. No municipality in Saskatchewan has ever
& budiated its debentures. War conditions seem to benefit
A8ricultural areas excepting in the securing of labor.

VANCOUVER AS GRAIN ROUTE.

thIn a recent interview Mr. Grant Hall, vice-president of
the C. P. R, stated that: “Regardless of all that is said to
.8 Contrary, it is unquestioned that grain will have to find
ms Way out by way of Vancouver and it would seem to
coe that now the government had built an elevator at Van-
shuvel‘ of one and a half million bushels capacity ithey
m?uld fill it with commandeered grain to be moyed just as
5 U as the Panama Canal is re-opened, which is expec@ed ;
thgruy'- This would be a practical way of demonstrating
; advisability of shipping grain via Vancouver. It may
© asked how this could be done and in reply I would say
ioat the government must have at least six or eight mil-
thél bushely of grain, which they commandee.r{ad, now at
13 head of Lake Superior. There is no possibility of mov-
18 all thig grain via the Atlantic ports for some time and
el: gOV_ernment could arrange to sell several million bush-
. of it and then buy an equal amount in Western Sas-
Chewan and Alberta to move through to the coast.”

TAXES IN ARREARS.

oThe brovincial municipal law committee while declining

£ I.l’el‘mlt the city of Edmonton to hold a sale of property

charftil‘rears of taxes has given liberty to have the city

Sueq €r amended to allow short-term debentures being is-

Teap! and sold and made a first charge on all taxes in ar-
T, including schoil taxes. ;

RED DEER SEEKS CHARTER AMEI:JDMENTS.

it lzﬁd Deer is seeking amendments to its charter, whereby
the 11l receive power to establish minimum tax rates. If

0 e&tm éndment goes through, the city will be given power
ho) Stablish a minimum two-dollar tax against all property
bur ers and a minimum tax of one dollar for educational
nesgof:,f' 1t is stated the city will also establish a busi-

WAYS AND MEANS.

By, : :
i els It not any longer necessary to take up time to discuss
! v: Vantages, social and economic, of Good Roads; we
‘thnalpassed that point to a very large extent. Some educa-
this Work may yet remain to be done, but on the whole
it qlfestlon meets with a favorable reception wherever
discussed. The important matter to discuss now is
uonse‘“sing of ways and means to meet the different situa-
thy Which arise and to finance the different proposals
May come: forward.”—Thomas Adams.

. 1y .TORONTO AND NEW TEMPERANCE ACT.
Angg |crerence to the clause in the new Ontario Temper-

. Crigg ?Qt exempting hotels, shops, distilleries and brew-
- dyeq throm a business taxation, the effect will be to re-
) ty € assessment and borrowing power of Toronto, says
\ Olicitor Johnson.
 feoy , Treasurer says that while this might be the ef-
B0 Lhe ity has ample margin ‘on which to come and
,ghgedn-stnking the tax rate the assessment will be re-
Ty, PY $3,554,954, making it $582,415,094.
35 343 assessment gives the city power to borrow up to
dueeg 5,667. The exemption of the liquor business tax re-
e ﬂ‘lt to $51,093,207.
 Ing 0 city’s debt $37,193,174 is not counted in comput-
139 75&m0unt it may borrow. This leaves $48,953,350,
0607 of a margin, which is further reduced by the
he vV Tepresenting capital expenditure authorized by
i C8islature and the liquor business tax exemption,
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MUNICIPAL BONDS AWARDED.

Listowel, Ont.

3 $29,000 various maturities, to Messrs. C. H. Burgess and
WM. C. BRENT. MO e SNT Company, Toronto.

Midland, Ont. % :
$25,000 512 per cent 20-instalment bonds, to Messrs. R. ;{
C. Matthews and Company, Toronto. .

: Murchison and Lyell Township, Ont. ;
BREN I NOXON $6,600 6 per cent, to Messrs. Graham, Macdonald and

Company, Toronto.

& CO. PRINCE RUPERT BOND ISSUE.

The City of Prince Rupert has entered into an agree-
ment with Spitzer, Rodrick and Co., of Toledo, Ohio, t0
purchase a bond issue covering all the short-term issues
. outstanding and taking up practically the entire bond issue

DOMINION BANK BUILDING, of the city. The deal involves $1,600,000 worth of bonds:

TORONTO BERLIN, ONT.

The $88,909.13 534 per cent local improvement bonds were
awarded to the Imperial Bank of Canada at 100.53 and
interest.

DEALERS IN A L
QUEBEC CITY, QUE.

The $475,000 issue of City of Quebec five-year gold honds,
bearing 5 per cent was sold to the firm of Brent, NoxoB

MUNIGIPAL DEBENTURES | == o™

Two issues of North Bay, Ont., bonds $7,721 6 per cent 16
instalments, and $22,234 6 per cent 30 instalments, have
been awarded to Messrs. A. H, Martens and Company, Tor"

Highest Market Prices Paid ik

LITTLE OWING BY NON-RESIDENTS.

City Assessor Wallace, of Calgary, recently reported t0
Correspondence Solicited 5 the city council that out of a total of $2,695,662.59 ta¥
arrears at the close of 1915, only $258,805 was owed DY
non-residents of the city, the balance of $2,436,857 wa®
owned by residents. 3

‘ H. OHARA & CO.
ﬂ[MlU”S JAHV 5 & [:ul . MEMBERS TORONTO STOCK EXCHANGE.

MEMBERS TORONTO 8TOCK ?XCHANGE STOCK & DEBENTURE |
‘ ~ BROKERS

WESTERN CANADIAN MUNICIPAL, e
GOVERNMENT SCHOOL DISTRICT AND RURAL i

TELEPHONE DEBENTURES
MUNICIPAL SPECIALIZED IN.
AND :
: BONDS SUITABLE FOR INVEST-
CORPORATION . MENT OF SINKING FUNDS, ETC.,
SECURITIES ALWAYS ON HAND.

f

Correspondence Invited

NS BULDE - TORDNTD | | Reva Bk it Kin & Yonge st |
3 . TORONTO ‘

AND LONDON, ENGLAND.
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MUNICIPAL AWARDS.
WILSON RIVER, MAN. . -
; . Wilson River, S. D. No. 688, Man., bond issue amount- BANK OF MONTREAL
¥ ' ;ngtto $4,000 was purchased by H. O’Hara and Cto., %t() ’Ii‘o-
G onto, T 7 ent, and run for n- ;
. Stalmentsl,lese bonds are at 7 per c Established 1817
T n‘ ———————————————— e S
£ ' SARNIA, ONT. CAPITAL PAID UP = = - $16,000,000
1 Brent, Noxon and Co., Toronto, were awarded Sarnia’s RESERVE FUND - $16,000,000
latest bond issue, totalling $132,000. This issue was made UNDIVIDED PROFITS $1,293.952
‘ o> Of $120,000 gas and electric light plant purchage, and | TOTAL ASSETS @ - - ’$3o’3 980,554
$12,000 waterworks’ extension 6 per cent 20-instalment IMEN
d onds, Price, 104.43.
: I BOARD OF DIRE
‘ SALTCOATS, SASK. CTORS
J 0 The town of Saltcoats, Sask., awarded its issue of $17,- H. V. Meredith, Esq. President
9 5 per cent 30-instalment electric light bonds to W.
4, MCKinnon and Co., Toronto. R. B. Angus, Esq. C. R. Hosmer, Esq.
A L E. B. Greenshields, Esq. A. Baumgarten, Esq.
WESTERN ISSUES AWARDED. Sir William Macdgnald C. B. Gordon Esq.'
W. L. McKinnon Co., Toronto, have purchased an is- Hon. Robert Mackay H. R. Drummond, Esq.
SUe of Basswood, Man., $18,000 6 per cent 1b-instalment Lord Shaughnessy, K.C.V.0. D. Forbes Angus, Esq.
. 5¢hool ponds. The same firm has lately secured $60,000 William McMaster, Esq.
9f Western Telephone bonds.
NEW WESTMINSTER, B.C. Head Office : MONTREAL .
Wooq, Gundy and Co., Toronto, have purchased $152,150 ; S !
5 BErlcont bonds tesded for 1odal improvements. These General Manager -- Sir FrederickWllllams-Taylor, LL.D.
$3(l)'171ds Wwere issued in the following lots: $80,500 due 1945, Assistant General Manager -- A. D. Braithwaite, Esq.

%00 ‘due 1943, and $54,150 due 1944. \
o T TS AN Throughout Canada and Newfound-

SASKATOON, SASK. BRANgHES land;
4 Wood, Gundy and Co., Toronto, were awarded the Sas- b Also at London, England;
¥ katoop, Sask., issue, totalling $160,000. These bonds AGENCIES | And New York, Chicago and Spokan e
i 3 ;‘71%1‘06005 per cent 30-instalments, in the following$ 1%0331;) in the United States. :
00 for street railway, $35,000 for incinerator 4
: T I A ot b A GENERAL BANKING BUSINESS TRANSACTED
3 : ' : ‘
' 1 P

MUNICIPAL LOANS MUNIGIPAL DEBENTURES

BOUGHT AND SOLD

Having our own offices in Mon- s

treal, Toronto, Boston and New SPECIAL FACILITIES IN THE
o York, we offer exceptional facili- UNITED STATES AND ABROAD
0 ties to municipalities desiring g
i money in the form of long or COMMUNICATIONS FROM
short term loans. 5 o, - MUNICIPALITIES SOLICITED -

We invite correspondence

| N.B.STARK & COMPANY | || R. C. Matthews & Co.

Montreal New York 3
Toronto' Boston C.P.R. BUILDING

- MURRAY, MATHER & CO. T

Cable address: “MATCO.”
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Canad: Bond

Corporation
Limited
59 Yonge Street Toronto
—BUYS—

MUNICIPAL DEBENTURES

AND ACTS AS FINANCIAL AGENTS FOR
MUNICIPALITIES

CONSULT THEM

LOANS MADE TO:
BONDS BOUGHT FROM:

MUNICIPALITIES

A. P. LESPERANCE, Manager

City and District Savings Bank
MONTREAL

Government and Municipal
Securities

BOUGHT and SOLD
000000

W. A. Mackenzie & Company,

CANADA LIFE BUILDING, ' TORONTO

S—

DDWW“BECWMWWGDM“QDW“
BUSINESS FOUNDED 1795

AMERICAN BANK NOTE COMPANY

ENGRAVERS and PRINTERS §
MUNICIPAL DEBENTURES AND CHEQUES §

A SPECIALTY

HEAD OFFICE:

208-228 WELLINGTON STREET, OTTAWA

Branches: MONTREAL, TORONTO, WINNIPEG.
mmmmmmnm

W. L. McKinpen. Dean H. Pettes.

W.L. McKinnon & Co.

DEALERS IN

Government and
Municipal Debentures

McKinnon Bldg.,Toronto, Ont.
PHONE ADELAIDE 3870
Cable Address: *“‘MAKINOPET,” Toronto.

Codes Used: “FIFTH MONTGOMERY,”
“LIEBERS,"”
“WESTERN UNION.”

Branch Office: Western Trust Bldg., REGINA, Sask.

/

A. H. MARTENS W. W, BALDWIN

T. S. G. PEPLER,

Manager Gov’t and Municipal '
Bond Department

A. H. Martens & Co’y

Mombor- Toronto Stock Exchange

and
Dealers in

Government and Municipal
Debentures

Highest market prices paid

for this class of securities

Correspondence = Solicited

Royal Bank Building, Toronto, Ont. |

60 Broadway, New York, U.S.A. ;
i
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| THE ROYAL BANK
OF CANADA

Capital Authorized.................... $ 25,000,000
Capital Paid Up... .. . 0.0 11,750,000
Reserve and Undivided Profits. ....... 13,236,000

Total Assets.........c................ 210,000,000

HEAD OFFICE - MONTREAL

BOARD OF DIRECTORS:

Sir Herbert S. HOLT, President. E. L. PEASE, Vice-President
E. F. B. JOHNSTON, K.C. 2nd Vice-President

Hon, D. MacKeen Hon. W. H. Thorne W. J. Sheppard

Jas. Redmond Hugh Paton C. S. Wilcox
- R. Crowe T. J. Drummond A. E. Dyment
D. K. Elliott Wm. Robertson C. E. Neill

A. J. Brown, K.C.

OFFICERS ;
E. L. Pease, Managing Director, C. E. Neill, General Manager,
Koo Js Sherman, Asst. Gen.-Manager, W. B, Torrance, Supt. of
Branches.

Branches in every Province of the Dominion of Can-
ada and in NEWFOUNDLAND; in HAVANA andthrough-
out CuBa, Porto Rico, Dominican Republic andCosta
Rica; ANTIGUA, St. Johns; BAHAMAS, Nassau: BAR-
BADOS, Bridgetown; DOMINICA, Roseau; GRENADA, St.

eorges; Jamalca, Kingston; St. KI11's, Basseterre;

RINIDAD, Port of Spain and San Fernando:
BRITISH GUIANA, Georgetown, New Amsterdam and
Rose Hall (Corentyne); BriTISH HONDURAS, Belize.

LONDON, Eng., OFFICE—Princes St., E.C.
NEW YORK AGENCY—Corner William and
Cedar Streets
Savings Department at all Branches
B S

The Canadian Bank

of Commerce

PAID-UP CAPITAL............ $15,000,000
REST ot ch il S Dy, o . 13,500,000

HEAD OFFICE - TORONTO

BOARD OF DIRECTORS.

Sir Edmund Walker, C.V.O., LL.D., D.C.L., President
Z. A. Lash, Esq., K.C., LL.D., Vice-President
J. HosgiN, Esq., K.C.,LL.D.,D.C.L. WiLLIAM FARWELL, Esq, D.C.L.
J. W. FLAVELLE, Esq., LL.D. GARDNER STEVENS, EsQ.

A. KINGMAN, EsQ. G. G. FOSTER, Esq., K.C.
HON. SIR LYMAN MELVIN JONES CHAI%}I‘I:SD CoLBY, EsqQ., M.A.

HoN. W. C. EDWARDS .D.
A. C. FLUMERFELT, EsQ.

E. R. Woop, Esq.
SIR JoHN M. GiBsoN, K.C.M.G., G. W. ALLAN, Esq., K.C.
.C.,LL.D. H. J. FULLER, Esq.

o LL:D.
ROBERT STUART, ESQ. F. P. Jongs, Esq.

G. F. GALT, Esq.
JOHN AIRD - -0 -
H. V. F. JONES -

Branches in every Province of Canada and in the
United States, Mexico, Newfoundland, & England

Montreal Main Office: H. B WALKER, Manager

London (England) Office: 2 Lombard Street, E.C.
C. CAMBIE, Manager

New York Agency:\l(i Exchange Place
J. P. BELL and H. P. SCHELL, Agents

This Bank with its Capital of $15,000,000 and Reserve Fund of
$13,500,000 affords every security to depositors, and its large
number of branches and :J.ntl in all parts of the world
enables it to offer unequalled facilities for the transaction of
all kinds of banking siness, which will receive the most
careful attention.

General Manager
Assistant General Manager

e, AR

IMPERIAL BANK OF CANADA

CAPITAL PAID UP .......$7,000,000.00
RESERVE FUND. . .. .77,000,000.00

g DIRECTORS: .
WELEG HOWLAND, President;ELIAS ROGERS, vm-:reﬁ;

Alm' Ramug: of Bowland, J. Kerr Osborne, Sir J.
Riking, K.C., M.P., Winnipeg; Cawthra Mulock; Hon.
ichard Turner, Quebec; m. Hamilton Merritt, M.D.,

St. Catherines; W. J. Gage; Hon. W. J. Hann :; John North-
Way; and J. F. Michie. ; ¢

HEAD OFFICE - - TORONTO
BRANCHES:
A Ontario Nashville Quebec Alberta
; A::o“ New Liskeard (4) Athabasca
Bdhentburg Niagara Falls (4) Montreal (2) Banff
Wood Niagara on the  Quebec (2) Calgary
B0 Lake Edmonton (4)
C'Tntford ' North Bay Manitoba Millet
C‘bedon East Ottawa Redcliff
g alt Palgrave Brandon Lethbridge
cottam Port Arthur Portage la Prairie Red Deer
Ejorane  Port Colborne  Winnipeg (2)  Wetaskiwin
Lake Port Robinson . 4
FE"‘" o reston British Col’ba
Fouw. Ridgeway Saskatchewan .
Fothill Saulte Ste. Balgonie Arrowhead
G:tlt William Marie (3) Broadview Chase
q t Sth, Porcupine  Fort Qu’Appelle Cranbrook |
_ Fomilton Sth, Woodslee  Hague Fernie I
FIION St. Catharines (3) Kandahar Golden
Sy Mberstoge St. Thomas (2)  Mooseraw Invermere
] m',g:"’“ St. Davids #Nth. Battleford Kamloops
Vi n- Sparta Prince Albert Nelson
Ke neland Thessalon Regina a
i Timmins Rosthern Revelstoke
Lorowel Toronto (17) Saskatoon Vancouver (3)
Mapon Welland (2) = Wilkie Victoria (3)
ville Woodstock Wynyard

Inter SAVINGS DEPARTMENT: !
st allowed on all Deposits at Branches of the Bank throughout
: the Dominion of Canada
Draft Money Orders and Letters of Credit
Issued Available in any Pant of the World -
th:am' in England and Scotland: Lloyd's Bank, Limited, and
mmercial Bank of Scotland, Limited, and Branches with whom
of é‘:‘; andy be deposited for transfer by letter or cable to any part

Som Compares, '8, United States: New York, Bank of the Manhattan

; Chicago: First National Bank; San Francisco: Wells,

"A"" eveda National Bank. -
ents in France: Credit Lyonnais; Germany: Deutsche Bank

The Merchants’ Bank

OF CANADA
HEAD OFFICE - - - - MONTREAL

Capital Paid-up.....cco0tenn veereses. . $7,000,000
Reserve Fund and Undivided Profits. . ... 7,245,140

/

BOARD OF. DIRECTORS:

SIR H.'MONTAGU ALLAN, C.V.O., President
K. W. BLACKWELL, Vice-President
THOS. LONG ANDREW A.ALLAN F.ROBERTSON
ALEX. BARNET C.C.BALLANTYNE G.L.CAINS
F. ORR LEWIS F. HOWARD WILSON A. B. EVANS
A. J. DAWES

E. F. HEBDEN, General Manager
T. E. MERRETT, Supt. of Branches and Chief Inspect:

A GENERAL BANKING BUSINESS
TRANSACTED

The Accounts of Municipalities kept and advances
made in anticipation of the collection of taxes; also
loans for improvement purposes in anticipation of the
issue of debentures. i :

206 BRANCHES AND AGENCIES IN CANADA
Extending from the Atlantic to the Pacific
SAVINGS DEPARTMENT AT ALL BRANCHES

Deposits received and Interest
allowed at best current rates

New York Agency: 6% and 66 WALL STREET
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CONSULTING
MUNICIPAL ENGINEERS

WINNIPEG CALGARY VANCOUVER

THE JOHN GALT ENGINEERING CO., LIMITED

Consulting Civil Engineers
SPECIALISTS IN ALL KINDS OF MUNICIPAL
ENGINEERING WORK
Waterworks, Sewerage, Electric Lighting, Steam and Water
Power, Concrete Construction

JOHN HADDIN E. L. MILES

‘Mechanical,

R. A. ROSS & CO.
CONSULTING ENGINEERS

Steam, Electric, Hydraulic,
Examinations, Reports, Valuations

80 St. Francois Xavier St. - MONTREAL

THOMAS H. MAWSON & SONS

LANDSCAPE ARCHITECTS AND
-~ CITY PLANNING EXPERTS -

Canadian Representative: i
J. W. MAwsoN, Diploma Civic Designs ;
Liverpool University.

Also at London, Lancaster & New York
1100 Rogers Building, Vancouver, B.C.

CANADIAN INSPECTION & TESTING
LABORATORIES, Limited

INSPECTING AND CONSULTING ENGINEERS AND
CHEMISTS
Inspection and Tests of Waterworks and Municipal Supplies
TORONTO WINNIPEG VANCOUVER
Head Office - - MONTREAL

CHARLES BRANDEIS, C.E.

A.M. CAN. SOC. C.E.
CONSULTING ENGINEER to Provincial Government, Municipalities, &ec.

Estimates, Plans and Supervision of Hydraulic and Steam
Electric Light, Power and Railroad Plants, Waterworks
and Sewers. Arbitrations, Reports and Specifications

4 PHILLIPS PLACE - - - . - - MONTREAL

T. Aird Murray, T. Lowes,
M. Can. Soc. C. E. C. E.

AIRD MURRAY & LOWES

CONSULTING ENGINEERS

Reports, Plans, Estimates, Specifications, Surveys, etc., for
Municipal Sewerage, Water Supply, Sewage Disposal & Water
Purification. Analyses of Water and Sewage Effluents.

186 King Street West - TORONTO

T. LINSEY CROSSLEY

ngineering Chemist
Asphalt Paving, Inspection‘and Analysis.
ChHemistry.
318 LAGAUCHETIERE STREET, WEST

Municipal

MONTREAL

R. O. WYNNE -ROBERTS

Consulting Engineer
310jTemple Bldg., Bay Street, TORONTO
Water Supply, Sewerage, Sewage Disposal, Civic and

General Engineering, Arbitrations, Investigations, Valua-
tions, Reports, etc.

e

Walter J. Francis, C.E.,

Frederi y , M.Sc.
M.Can So0 . rederick B. Brown, M.Sc

M.Can.Soc. C.E.
VI.Am.Soc.C.E., Mem.Am.Soc, M.E.,
M.Inst.C.E. Mem.A.LLE.E.

WALTER J. FRANCIS & CO.
CONSULTING ENGINEERS
Head Office—232 St. James Street, MONTREAL
Long Distance Telephone—Main 5643
Cable Agdren——" ALFRAN, MONTREAL.”"—Western Un. Code

Rc s. & w. 'S- LEA
CONSULTING ENGINEERS

Water Supply and Purification, Sewerage and Sewage Dis-
posal, Water Power Development
Tel. Long Distance Uptown 6740—41
New Birks Bldg. MONTREAL

EDWARD C. CLEMENT

ATTORNEY AND COUNSELLOR AT LAW
Solicitor of Patents
ELECTRICAL EXPERT

McGILL BUILDING - - WASHINGTON, D.C.

BURNETT & McGUGAN

(Successors to GEOFFREY K. BURNETT)
Civil Engineers and B.C. Land Surveyors
Plans, Surveys, Reports
NEW WESTMINSTER,

P.O. Box 107 British Columbi#

MRS

W. CHASE THOMSON

M. CAN. SOC. C.E. M. AM. SOC. C.E.
STRUCTURAL ENGINEER

Steel or Reinforced Concrete Bridges, Foundations,
Buildings, etc. A

o L MONTREAL
e -

New Birks Building
. R R

A. L. McCULLOCH, M. C. Soc. C.E.

CONSULTING ENGINEER

Hydro-Electric Power Installation
Water-Works, Seweragl; and Sewage Disposal
Examinations, Plans, Estimates & Reports

NELSON, B.C. |
—
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GOOD ROADS—

The Season for Building Roads is nearly here.

Now is the time to decide on the present year’s
Telephone road work.

Main 756 What kind of a road will give the maximum
service at the minimum cost?

Talk over your road problems with our Engineers.

STACK AND LEGER

PAVING CONTRACTORS

167 McCord Street g : Montreal

The Principal Cities in Canada
are using our

. Enamel Steel Street Names

and House Numbers

THEY LAST A LIFETIME
MADE IN CANADA BY

g
:
-
:
g
]
:
3
The THOS. DAVIDSON MFG. CO., Limited E
-
:
:
:
:
:

Selling_ Agent, J. N. WARMINTON,

207 St. James St., Montreal, Que.
Write for prices and samples
Can a Stranger find his way around your City or Town

without difficulty ? \
Are all Streets named and houses nqmbered up todate ?

e
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LT ‘ y 5 5 5 L 1 D O R 0 6 6 6 N 5

N G 6 6 ) 6 ) ) 6 K 0 6 ) 0 0 O B L o EEEEy

SEWER PIPES

SALT-GLAZED and VITRIFIED
True to size
Impervious to water
Will never disintegrate

Sizes manufactured d
in stock, 4 in. to.;; il‘l!w.y.

- CHIMNEY TOPS
- FLUE LININGS
WALL COPINGS

Ask for Price'Lists
and Discounts

ion) PARK 1809
T O Giee  SWARSER

s iozkssad Otice:  THE DOMINION SEWER PIPE CO., Limited ~  mepsrmwen

ANSEA, near Toronto
.’lllllllllIllllllllIiilllqlIiIIIIIIIIIIIIIIEHIIIllllllIl!IIIIHIIIIIIIHUIDIIIIIII
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B0

, 4
MADE - IN - CANADA

s

SAWYER - MASSEY

COMPANY, LIMITED

'ESTABLISHED 1836.

THE OLDEST MANUFACTURERS OF A FULL
LINE OF ROAD MACHINERY IN CANADA

Contractors and Municipalities‘

YOU ARE CORDIALLY REQUESTED
. TO INVESTIGATE OUR

Double Cylinder Steam Road Roller

With Renewable Rear Rims, and D1fferent1a1 Gear (the only
Steam Road Roller built in Canada, thus equipped). Also our
Steel Frame Crushers, Road Graders (large and small), Dump
and Spreadmg Wagons for Stone or Gravel. Screens and Bins,
Contractors’ Plows, Drag and Wheel Scrapers, Vertical Boilers
(6 to 25 h.p.), Horse Rollers, Tile Moulds, Steam and Gasoline

Tractors. .
SEND FOR CATALOGUE

AND CONSULT US AS PRICES ARE CERTAIN : &
TO INCREASE IN THE VERY NEAR FUTURE ‘

HEAD OFFICE AND FACTORY:

HAMILTON : CANADA

Branches : Agency :

WINNIPEG, Man., REGINA, Sask., BUENOS AIRES,
CALGARY, Alta, ARGENTINA
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Power and
Telephone Cables

250,000 c.m. ‘Three
conductor paper in-
sulated and plain
covered cable for
a working pressure
of 13,200 volts.

CABLE FOR TOR-

ONTO HYDRO-

ELECTRIC SYS-
TEM.

—upplied by—

EUGENE F. PHILLIPS
ELECTRICAL WORKS, LHVHTED

MONTREAL TORONTO . WINNIPEG:
CALGARY  VANCOUVER
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IS YOUR MACADAM ROAD A
DUST BIN? RENOVATE IT!

‘Have you a macadam road which motor
traffic converts ‘into a dust bin m dry
weather ? '

The best way to renovate it 1s to use our

Re-Surfacing Asphalt.

IMPERIAL

CANADIAN MADE

ASPHALT

99.8% PURE , BITUMEN

“Imperial” Canadian-Made Re-Surfacing
- Asphalt, like all our other grades of binders
and paving asphalts, is refined directly from
Mexican asphaltic petroleum and does not
contain, any slippery lubricating clement.
It builds upon the top of the road metal a
firm, resilient, dustless and ‘durable ‘‘traffic

mat,’

The Asphalt Department of this Company is in charge
of an experienced road-building engineer who will be glad
to furnish full information as to prices, deliveries, etc.

THE IMPERIAL OIL COMPANY
: Limited :
BRANCHES IN ALL CITIES

Vol. XII1., No. 5.
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Any investor or manufac-
turer who wants the

about any CANADIAN
CITY or TOWN with the
view of investing or estab-
lishing an industrial enter-
prise, may have full informa-

tion — without one cent of cost
—by applying to the

Bureau of Information

CANADIAN MUNICIPAL
| JOURNAL

221 Coristine Bldg., Montreal, P.Q.

{
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Economy ‘
in Installation and Maintenance

proven by many years of exacting service tests has won
for StaNDARD C.C.C. Wire a permanent place in the
electrical industry. Millions of pounds of it have been
sold to large and discriminating buyers annually for many
years.

STANDARD
Colonial Copper Clad Wire
TRADE C C C MARK

has satisfactorily met their requlrements, as is evidenced
by the numerous “repeat orders’ which are constantly
being received. It stands among copper clad wires as
does E.B.B. among galvanized iron w1res, that is for
extra best best in quality.
For further information wrile our nearest branch
office for Bulletin No. 202

Standard Underground Céble Co.
of Canada, Limited
Hamilton, Ont.

, Que. Winnipeg, Man.

Montreal
Hamilton, Ont. Seattle, Wash.

Jall Cells

We are Headquarters for all Classes of

‘ PRISON WORK

PY Our Villlp and Town cells are all «ullPP“
8 with our Patented Automatic Locking Device

No Padlock to bother with.

Inquirles Solicited

Canada Wire g Iron Goods Co.

| HAMILTON, Ont.

\"
\ i
— "Nt L Sis
LIGHTHALL AND HARWOOD
{ H J R O S S BARRISTERS, SOLICITORS, ADVOCATES, &c.
° ° Chambers — QUEBEC BANK BUILDING
ACCOUNTANT TRUSTE Place d’'Armes ol B AT T MONTREAL
(Member, Special Committee of the
U.C.M. on Uniform Municipal
Accountlnz)
Municipal Audits a Specialty Crushed
Municipal Bonds Negotiated Stone
Estates Managed
180 St. James St., Montreal BRICK,
R
T
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', PEDLARS
) Texwo-Dovera PLares

.

The Pedlar Exhibit
Captured the Congress

Any who attended will tell you how much the educative Pedlar’s ‘“Perfect” Products for “Good Roads” Construc-
value of the Good Roads Congress, Montreal, was tion include.

s ¥

improved by the Pedlar Exhibit on the Main Stage. “Perfect’’ @gﬁ Cilviria

You who are expert in the technicalities of road construc- Rib Fabric for Reinforcement

tion would readil.y approve the enthusiasm displayed in Ferro-Dovetail Plates for Reinforcing Bridge
the Pedlar Exhibit. Floors. :

You who only want to know that the roads of your Clinton Electrically Welded Wire for con-
community will Look “Good” at first and Stay “Good” for tinuous Bond Reinforcement. .

generations—you too would re- The new Pedlar Booklets and pamphlets explain fully the
cognize what this Exhibit means Saving and Permanency they accomplish. At least give
yourself the satisfaction of knowing how “Good” your
roads Can be at small cost by writing for the Pedlar
Booklets and Pamphlets. Use the Coupon NOW!

The Pedlar People, Limited

: (Established 1861) :
Executive Office and Factories—OSHAWA, Ont.
BRANCHES—Montreal Ottawa Toronto London Winnipeg

to economically-permanent road
construction.

I Check the Booklets You Want and Mail Now. | : J 1 :
l The Pedlar People Limited, Oshawa, Ont. SN ] J ]
i o

~ Send me without charge or obligation the Pedlar
I Booklets and Pamphlets as marked.

uers s Perfectd Culverts. ... .. ... Ferro. Dovetaiy

Plates. .......Rib Fabric. .. .....Clinton Electrically
Welded Wire.

lName............

[Address, e ,: l

-~ — V— ———— — — p—— — — — p— — — p— p— — y— —.

1

2F, CLOTR COMPANY:
LLINTON WASS.

|
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DOMINION BRIDGE COMPAN Y, Ltd.
Head Office and Works: Branch Offices and Works :
MONTREAL, P.Q. Toronto, Ottawa, Winnipeg

ENGINEERS, MANUFACTURERS & ERECTORS OF STEEL STRUCTURES
§ CAPACITY - 135,000 TONS

RAILWAY AND HIGHWAY BRIDGES RIVETED PIPE, CAISSONS, BARGES

SWING AND BASCULE SPANS TURNTABLES, ELECTRIC AND HAND POWER CRANES
BUILDINGS OF ALL KINDS ; HOISTING APPLIANCES, LIFT LOCKS
HEMISPHERICAL BOTTOM AND OTHER TANKS HYDRAULIC REGULATING GATES, ETC.
TRANSMISSION POLES AND TOWERS GEAR CUTTING AND GENERAL MACHINE WORK

Large Stock of Standard Structural Material at all Works

The Canadian Bridge Co., imm
WALKERVILLE, ONT.

Semgiees Railway ad Highway Bridges

Locomotive Turn Tables, Roofs, Steel Buildings and Structural Iron Work
: of all descriptions

[
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LONDON BATCH MIXER

BUILT LIKE A No pounding the T H E

BATTLESHIP g o=y | "
LOOK HOW HIGH i LEATHER
the Skip Raises!
Empties Perfectly Clean. §
- THATS
KNOWN
A

CREAMY
MIXTURE

T

the London Batch Mixer will produce a Batch per Minute.

Will run for years without repairs.

Yoy can’t
Machine i

afford to experiment; it costs money. . This
§ the latest word in Concrete Mixer Construction.

Scn.d for Catalague No. 1.

LONDON CONCRETE MACHINERY Co.

LIMITED

MONTREAL TORONTO
WINNIPEG VANCOUVER

LONDON -  ONTARIO

World’s Largest Manutacturers of Conerete Machinery
and Cement Working Tools.
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Our Designers and Engineers

ARE READY TO CO-OPERATE WITH
- YOU IN YOUR CAMPAIGN FOR -

Better Street Lighting |

WE WILL BE PLEASED TO SUBMIT
- - DESIGNS AND ESTIMATES - -

Cast Iron Standards
Cast Iron or Wrought Iron Brackets
N Multiple or Series Fixtures
Underground Cable Material
Station Equipment

A. H. WINTER ]OYNER LIMITED

100 Wellington St. West, TORONTO, Ont. Lewis Bldg., MONTREAL, Que.
‘““ CONSULT A SPECIALIST”

CHOHOHCHEHCH CHOHOHOHCOHOHCHOHOHCHOHCS KHOHOHOHOHG méuwnumwammuman 555“0“55“00“500“59“&02

§ KAHN ARMOR PLATES FOR CONCRETE ROADS

~Kahn Armor]iPlate |

Armor Plates with

Cross sectional view showing ioint protected by Kaho . The Beveled EdgeProtects the' Concrete

Straight or Curved Bars
Unit of Plate and Anchorage.

Substantial Steel
K g H CURB Protection.
BARS Rigid, Positive

Anchorage

The scientific, practical, efficient and economical protection
for edges of concrete curbs, columns, walls, No Splitting of
entrance posts, platforms, ‘ Concrete

Write for Highway P:mphlet describing Curb Easy to Handle
Bars and Also Armor Plates ‘and Install

TRUSSED CONCRETE STEEL CO. OF CANADA, LIMITED, Walkerville, Ont.
mmmmummmmmmn&mﬂmmﬂ”
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Building and Maintaining Roads with Refined Tar

Abstracted from Address by JOHN S. CRANDELL, C.E.

Of theé various binders used for road purposes in the
last decade only the bitumens have been successful. There
a;'e. two classes of bitumens so used, and they may be
dl"!ded into asphalts and tars. The former are fouqd
ABative or may be produced by the distillation of asphaltic
OUS. Tars are obtained from a number of sources, but
those made during the destructive distillation of bltl_m}m-
;’1‘38 coal have given the best service and most satl;tac-

on, .

Refined tars for surface treatment of roads have beeq

USed during the past fifteen years. With the advent of
the automobile came the dust nuisance and it was in
8reat measure to alleviate this that experiments with re-
tmed tars were begun in HKurope by Dr. Guglielmmetti
al the beginning of the '20th century. These experiments
Were very successful and led to the tremendous develop-
Ment of the road tar industries of today.
t Lars are refined for roads and pavements so as to ob-
4l materials suitable for cold application surface'treat-
lent, hlanket-coat (hot application), the construction of
4 bound macadam and paving pitch filler.

Bituminous Roads may be constructed either by the
Penetration or the mixed methods. By the penetration me-

0d is meant spreading and rolling crushed stone to__ the
Proper depth, crown and grade, after which hot refined

S sprayed over the surface of the broken stone, then
fe Voids are filled with chips and a second or seal coat
2 Tefined tar is applied. By the mixed method is meant
mlx{ng the heated aggregate and binder together before
gacmg in the road. Both methods give satisfactory re-
alllts Wwhen the construction is properly done, and it is

Matter of judgment on the part of the engineer which
€ selects,
en,etration and requires greater skill and care.
tio € construction of a tar macadam built by the penetra-
b B method will first be taken up. This will be followed
tena description of mixed work, and a discussion of main-
alg. e by using a cold surface treatment which can
Dal?expe used on water bound macadam, will conclude the
: an% I8 assumed that the drainage problem has been solved
the adequately taken care of before the comstruction of
any Savement is begun. The purpose of a pavement of
aay kind is to distribute the load over the foundation
muWell. as to provide a waterproof wearing course. The
apldation is the earth on which ‘the pavement rests,
sofg .t should be thoroughly compacted by rolling; all
surt Spots should be made firm and unyielding, and the
to .ce of the foundation after rolling should be parallel

at of the finished road.

0 Base Course. :
sm-n Such a well-compacted foundation broken stone is

€ad to a depth of from four to eight inches depending
"Oadth~e kind of stone, and the character of traffic the
Dagg 18 to carry. This is large sized stone, such as will
Ting. & 3 1-2 inch ring and be retained on a 2 1-4 inch
may 1, The harder the stone the smaller the size that
ed g € used. This base course should be thoroughly roll-

30 that no movement takes place when the roller passes.

n 12 ton roller is best.

Order to make the base course more stable; to keep
":tinedf)undation from working up; and to prevent the re-
fro tar, that is applied later on fo the next course above,
-~ bety leaking through and thus being wasted, the spaces
Fio G, rseen the stones should be filled with fine, clean gravel,
tihue3 Sand, or stone screenings. Rolling should be con-
the g always beginning at the side and working up to

Teseﬁf}?tel‘- The rolled surface of the base course should
on 2le a water bound macadam free from dust.

May this hage course either a penetration or a mixed top
be placed.
Wi T Wearing Course Penetration Method.
; ihéhee Wearing course is made up of stone 2 1-2 to 1 1-2
. The > and after rolling it should be 2 1-2 inches in depth.
 Surgy.°R€ is carefully spread, and rolled so that the
Wity C© I8 smooth and firm. This course is to be filled
~ Stop 4r, 80 that great care, must be taken when soft
Urfy., . USed to avoid crushing and thus sealing the
tion .o With rock dust which would prevent the penetra-
. Refjy he bitumen. ; ]
 forg tﬁled tar will not stick to dirty or wet surfaces. There-
* © Wearing course stone must be clean and dry.
“Notl‘ Refined Tar for Binder.
g;; era‘iSS than 1 1-4 imperial gallons nor more than 1 1-2
de Ballons of refined tar at a temperature of from
- °8. F. to 275 deg. F. are then spread uniformly over

Mixed work costs about 5 per cent more than -

each square yard of the wearing course. The tar is best
applied by pressure distributors, but hand pouring pots
may-be used if it is impossible to secure suitable appara-
tus.

It is very important that the tar be uniformly applied
so that the resulting pavement has neither lean nor fat
spots in it.

Filling and Sealing.

The spaces between the stones of the wearing course
are now filled with 3-4 inch clean stone. This should
merely fill the voids and not form another course.

Roll again. Sweep off any excess stone.

The road is now ready to receive the seal coat, which
consists of 1-3 to 1-2 imperial gallon of tar at 200 deg. F.
to 275 deg. F. temperature, and is covered with sand and
peastone.

Roll for the last time, and the road is then ready for
traffic.

Mixed Method.

On the base course, constructed as previously des,
cribed, can be placed a wearing course made by the
mixed method, or such a wearing course may be placed
on a concrete base, or on a Telford base.

It is necessary to have a mechanical power mixer to
properly mix stone and bitumen. There are many such
mixers on the market. Some of them heat up the drum
with an open flame. The flame should never be allowed
in the mixer after the bitumen has been introduced. Por-
table plants can be had as well as stationary plants,
and it is important to choose one that has a capacilty suit-

able to the job.

The advantages that refined coal tar have over other
bitumens are that it is easily used in the cold mix type
in which the stone is not heated, that it requires less
heat, since the tars have a lower melting point than
asphalts, and that the same number of men can turn
out a greater yardage per day.

The greatest care must be exercised to see that the
temperature is right and that no batch is burned. A
burned batch means a bad spot in the pavement that is
bound to show up in time. ,

About 2 1-2 inches of wearing course material is placed
on the base course and rolled until it is compacted to
two inches, judgment being exercised as to time and
amount of rolling necessary.

Maintenance.

There is no such thing as to permanent road. There is
nothing permanent in the universe. The sooner that
fact is realized and given due thought by our taxpayers
the sooner grumbling over unmaintained roads will cease.
The most enduring structures in the world, whether nat-
ural or erected by man, are not proof against the ele-
ments, and a roadway, exposed as it is at all seasons of
the year to the weather, needs and should recéive the
best of acre.

Just why it is so difficult to make the average man
realize that a road needs more maintenance than his
house or his office or his barn or his farm machinery is
impossible to say. Yet the popular notion still obtains
even among officials who should know better that once
a road is built it is there forever, although their common
sense and observation should tell them otherwise.

Maintenance of a tar macadam is such a simple matter
that there is little or no excuse for failure to keep the
road once properly constructed in excellent condition for
years to come. All that is necessary is the patching of
such few depressions as may need it and the cold ap-
plication of a light far yearly, or by-yearly, as the traffic
may dictate or the condition of the surface may indicate.

The amount of tar necessary to maintain a tar macadam
varies from 1-8 gallon per yard to 1-2 gallon per yard.
It is seldom that the latter amount is needed and where
maintenance is the rule the former figure is nearer the
average amount used. In order to get such a small amount
as a pint to the yard a pressure distributor is absolutely
necessary. Such a distributor may be made by attaching
a system of gearing onto the rear wheels of a horse drawn
sprinkler and connecting this to a pump which forces the
tar out under pressure, or an auto truck may be used,
or even a man driven pump attached to a barrel may be
employed. !

The means of application are so many and the cost
is so slight that it is wasteful economy not to treat bit-
uminous bound roads when they need it.

‘Water bound macadam may be treated and maintained
in the same way. : ;
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Good Roads Exhibition at Montreal, March 6, 7, 8,9,10

BOOTH OF CANADA CEMENT COM PANY, LIMITED, MONTREAL.

Mr. W. H. Connell’s Table referred to on page 187 will be published in June issue
of the Canadian Municipal Journal

FORD COMPANY O F CANADA, LIMITED
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Goods Roads Exhibition

THE FOSS AND HILL MACHINERY COMF"ANY, MONTREAL

WARRENITE

Is the solution of the country road problem, the ideal pavement.

WHY?

It is mechanically mixed, noiseless, dustless, non-slippery, and CARRIES A GUARANTEE.

Any water bound Macadam can be re-surfaced 'with this particular form of pavement,
which immediately after the surface has been laid, makes a permanent roadway.

The total yardage now in existence on this continent is 4,198,714 square yards, which is
equivalent to 575 miles of roadway 15 feet wide.

- BITULITHIC

Is the ideal pavement for city streets. .

Over 340 cities have adopted Bitulithic asa pavement and contracts which have been
awarded year after year most forcibly'illustrate the satisfaction it has given under all the
Varying eclimatic conditions of Canada and the United States, from El Paso, Texas, on the
south, to Edmonton, Alberta, on the north, and from Atlantic City on the east to Portland,
Oregon, on the west. 3 .

Tge total yardage now in existence on this continent is approximately 87,115,370 square
yards, : ‘ .

(]

Licensee Company,

BITULITHIC PAVING CO.

LIMITED | 142 Berkeley Street
+ 745 St. Catherine Street West : = =
! BOSTON, Mass. ‘

MONTREAL, P.Q.

Warren Brothers Company
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A CHY BEAUEFUL oo

Vol. XII., No. 5.

On these pages we publish four illustrations of
how a municipality can become the ‘‘City Beauti-
ful.”” The flowers and bulbs have been planted by
the St. Thomas Horticultural Society, of which Dr.
Bennett is the very much alive president. We under-

stand that in the public beds, in the centre of the
boulevards and along the streets, 20,000 tulips of
every color have been planted this year and over
200,000 in the public parks and private gardens;

and all this in addition to the many other kinds of
flowers. This public spirit on the part of the citl-
zens and the encouragement of the council of St
Thomas in thus beautifying their city must have @
large influence on the community for good. Eastern
Ontario is specially fortunate in the beauty of the
streets of its cities and towns, and if only. other
municipalities of Canada would follow such a lea

what blessings would acerue to the ecitizens who
hardly ever see a flower-except in a florist’s window:

The Boulevards of St. Thomas
Ont., are planted with tulips this
season,

Flower Beds are made along the
tracks. )
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Public Spirit animates St.
Thomas citizens.

200,000 Tulips are in bloom in St.
Thomas.

CHATEAU

meer®  Tour Picturesque Quebec on New

1!ﬁ4am Government Roads, stopping at the

o Place Viger, Montreal, and the Chateau
Frontenac, Quebec, also the Algonquin,
St. Andrews - by - the - Sea, New

"*“** Brunswick, reached via Bangor, Me.

(=
£
H
: 4
-

f" NEW HAMDSHIPE\
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An EXample of Artistic Street Lighting

Up-to-date System Installed at Stratford, Ont.

The subject of Street
Lighting is attracting

time. The great strides
which have been made
by incandescent lamnp
manufacturers in the
past few years have
revolutionized illumina-
tion of = all kinds.
The producers of street
lighting equipment have
been quick to turn their
attention to the latest
illuminants and many
examples of highly ef-
ficient and orpamental

installations may be
seen throughout the
country.

A good example of
this will be found in
Stratford, Ontariog,
‘where the Stratford
Light, Heat and Power
Commission have made
an addition to  their
street lighting system.
There are a number of
features which are of considerable interest at this time.

CANADIAN MUNICIPAL

attention at the present,

JOURNAL Vol. XTI, No. 5.

of a neat cast iron column and base with a wrought iron
crook to harmonize with the other brackets, mounted di-
rectly on the top of same.

The pendant fixture consists essentlall] of a cast iron
ventilated body having suitable ground and line insulation
of porcelain, and supporting a Moonstone globe designed
with very careful attention to correct illuminating proper-
ties. The globe is supported by means of a solid stamped
steel ring giving a line contact and free from ' binding
screws.

Fig. 3 is a view of the main street taken with the illumi-
nation from the new lighting at night.

The wiring of this system consists of three circuits run
overhead from the main station and on the trolley poles,
but where there are no troliey poles the connections to
the cast iron standards are made underground with single
conductor lead-covered paper cable laid in fibre conduit.
The conduit is laid on a natural trench bottom and covered
with 3-in. of concrete., The circuits are so laid out that
two of them can be cut out at midnight and the all night
gervice carried on one circuit.

The current is supplied from three constant current
Adams Bagnall repulsion type transformers, two of which
are 32 K.W. capacity and one of 22 K.W. HEach transform-
er is controlled by a separate standard panel.

In the base of each standard is fitted a G. & W. combina-
tion absolute cutout and pothead. These devices are also
fitted with a film cutout arranged to operate when the lamp
is open circuited.

Most of the equipment, including the constant current -
transformers, panels, G. & W. combination potheads, cast
iron standards and lighting fixtures were supplied by the
firm of A. H. Winter Joyner, Limited, of Toronto and
Montreal.

‘8

MAIN STREET OF STRATFORD, ONT,, ILLUMINATED.

The installation consists of 193 units located 'in the
business district of the city., Without doubt it represents
one of the most advanced types of street lighting on the
continent and is moreover one of the first installations
in which large units of nitrogen-filled tungsten lamps have
been used. 500 watt, 6.6 amp. series nitrogen units have
been used ‘throughout. They are appropriately supported
in a new type of pendant fixture mounted on brackets of
serviceable and artistic design. The general style of

brackets and fixtures is illustrated in Fig. 1 which shows

the bracket mounted on steel railway poles. In certain
localities there are no railway poles available and it was,
therefore, necessary to instal a standard for lighting pur-
poses only. This standard is shown in Feg. 2 and consists

The wellkhomn street lighting firm of A. H. Winw‘;
Joyner, Limited, of Toronto, has opened a branch Ofﬂct,
at Lewis Bullding, Montreal, with the idea of giving & be"
ter service to Eastern municipahtie&'

\

CHANGES IN BRANCH OFFICE|LOCATIONS.

The Standard Underground Cable Co. of Canada, LiM
ited, announces that its Montreal branch office is now lo*
cated in the McGill Building, mstead of the New
Building, as heretofore.
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Road Equipment
Of All Descriptions

Have you iried the

“RANSOME” |

CONCRETE MIXER?

Rollers
Sprinklers
Sweepers

¢

Scrapers
Dump Carts
Plows

Loy
Engines
Boilers
Ciushers

Enjoy the pleasure
of this famous 800 mile
trip through America’s
greatest and most in-
teresting vacation
Waterway.

The service is unexcelled on
our palatial steamers, leaving
Niagara Falls or Toronto for
Kingston, Thousand Islands
. ports—through the St. Law-
fence Rapids to Montreal, quaint ' old Quebec,
Murray Bay, Tadousac and the famous Saguenay
ver. Trip may be started at any point. Stop-

, Overs allowed en route.

S 9,“1” beautifully illustrated booklet ‘‘ Niagara to the

mia tells all about this delightful vacation trip, every

o) nute of which you will enjoy. With your request en-
08e 6 cents to cover postage.

Canada Steamship Lines, Limited

97 R. & O. Building, Montreal
Or any Ticket Agent.

F. H. HOPKINS & CO.

Montreal - St. Catharines

2= TO MUNICIPAL OFFICIALS
True Economy in your Tire Bill is met by Buying 5 @gg@

THE DIAMOND TIRE | .. .

(NON-SKID) G teed f
rantee
The Most Durable and Cheapest on the Market e Miles 53

Write for particulars to

The Goodland Rubber & Tire Co., Limited ¥

16b Cathcart Street, Montreal Solid * Truck Tires
We supply the best

i ﬁ on @i@m®ﬁ@ All Solid Tire

Sizes Sizes

":s:.,Tb e Canadian Municipal Journal is the Best Municipal Advertising
e Medium in the Dominion
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AN UP-TO-DATE TARVIA R'OAD.

" TRIANGLE MESH
|ConcreteReinforcement
PAVEMENTS AND ROADWAYS ,

ALSO FOR

BUILDINGS SEWERS 'BRIDGES : - WATER TANKS
CHIMNEYS LEVEES RETAINING WALLS SILOS

Awarded Grand Prize at Panama Pacific International Exposition.

Write for our books on Reinforced Concrete Pavements and Roadways, & our Engineer$
Handbook of Concrete Reinforcement.

" UNITED STATES STEEL PRODUCTS COMPANY

NEW GLASGOW, MON TREAL,‘ - TORONTO, WINNIPEG, VANCOUVER:




