Aprll 9, 1914.

Specification for Tar No. 2.—Tar should be heated
10 260° 16 280° F, It should be derived from the carboni-
Atlon of bityminous coal. Specific gravity at 15° C.
should pe 1.5y o may vary from 1.18 to 1.24. The tar
lshal} be free from water and shall yield no distillate be-
W 140° C., nor more than 3% of distillate up to 220°
M Between 140° and 300° C. it shall yield not less than
5%, nor more than 21 7% of the weight of the tar.

At this point it might be convenient to mention that
::)mGreat Britain there are over 231,000 miles of roads,
fo € Of which, it is said, are the finest in the world, and

T Which the cost of upkeep in 1892 was $42,500,000.
4t last year (1913) the cost of upkeep was over
90,000,000,  The number of motor cars is estimated
At 240,000, i

to_gari?"s Kinds of Roads.—The engineer’s problem of
Y Is how to build and maintain good roads.
maj Ml.lcadam Roads.—These, when properly built and
‘Otained, form the safest, pleasantest and cheapest
B SSurface known for suburban streets and country
resm;rh_e Telford and Macadam methods have given best
in_b; S In a rather wet locality where the water has aided
t 'e Nding the materials, and its removal by dramage_of
in roadb(_?d and surface was the most 1mpo§'tant point
Cappie, 2intaining of a good road. The said methods
i ed out in a locality having little or no rain, drainage
acl:‘_lmportam, and the preserving of a well-bonded sur-
Sec I of :Che greatest importance. This bonding may be
Ured with a bituminous binder.

foadg OInts to be ohserved in construction of macadamized

m (I) The removal frdm roadbed of all vegetable
atter,

(2) Subsurface drainage. }
(3) Use of the very best material afforded by locality,

and if ‘
e i i i f suitable
Materjy) ffic warrants it, the importation o
hi (4) Classification of stone, 214 in. down % in.
Ppings,

(s) Complete exclusion of loam and clay from stones.
f Sto se of stone dust and screenings, same quality
€ used to fill interstices. ,
Rl horough consolidation of stone by using a 10-
am roller. ,
of _Ogélality of Stone.—The material used for. this class
Stone Must naturally vary according to locality. Local
Shoufdowmg to cost of haulage, must generally be used.
Scong the traffic be excessive it will be found more
Cost ical to procure a superior stone, even at a greater
8regy an the local stone, in all cases where traﬂi.c is
» the best material obtainable is the most economical.

abijy Be qualities required are toughness and hardness—
'O resist the breaking up action of the weather.
im rviwen'made and formed limestone road will be more
Whi, . US “to wet than any other, having a detritus
ot by, aCts like mortar in binding stones together an.d will
toggp, K Up S0 soon in dry weather. Hardness without
bri eness is of no use, as a stone can be hard, yet so
Whey, *S t0 be crushed to powder under a heavy load,
& Stone not so hard but tough will be uninjured.
o eaehe author advocates the rolling of foundation and
Of ohy 2oat or layer of stone, the finished surface to be
© be PPings and dust of same quality of stone used, this
atered and rolled until consolidated.
leSSen atering.— Water expedites the consoliqation,
S Crushing under the roller, and aids the filling of
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interstices with binder. The spray should be fine, a
sprinkler being used, and not thrown on in quantity or
by use of hose. Excessive watering tends to soften
foundation and great care should be taken in applying it.

Rolling.—A steam-roller has proved to be the most
economical. There is no rutting by wheels of vehicles,
or holes wherein water can lodge; resistance is reduced
to a minimum, saving wear and tear of horses and
vehicles, and comfort of people using the roads. Roads
should be made for the traffic and not by it. The use of
a 1o-ton steam roller for all purposes except asphalt con-
struction, is strongly advocated.

Breaking of Stone.—Stone should be broken by
hand, a practice which finds favor with many engineers
in Britain. With this method of breaking, stones are
more uniform in size, have sharper edges, are not flaky
with rounded edges, and are therefore better for com-
pacting.. The installation of the machine breaker or
crusher has effected a great saving in cost and also in-
creased the output considerably.

In Canada, where labor is very expensive, the break-
ing of stone by crusher is undoubtedly the best method.
The hand-breaking method, though the best, is very ex-
pensive. The wear and tear of crusher and also the
initial cost are very great.

To be a paying factor, the crusher must be kept in
almost constant use. Great care must be taken in feed-
ing and must be placed so as to reduce to a minimum the
cost of handling the broken and unbroken stone.

In many places a fixed plant is used for crushing,
the stone being brought to the crusher. The haulage in
this case may be very great, which increases the cost
considerably. It is, therefore, generally more economical
to take the crusher to the stone, and this is done by
having a crusher of portable type and using the steam-
roller to haul it. G

Surfacing of Macadam Roads.—The methods em-
ployed in re-surfacing are:

(1) The surface is tleared from dirt and new stone
spread on and rolled in the same manner as a new
construction.

(2) The surface is scarified before new stones are
spread on.

The object of this is to enable the new stones to
become more compacted with old material.

As to its advantage much difference of opinion ex-
ists. Some engineers maintain that it is not good to touch
the compacted surface for the questionable advantage of
securing better union of old stones with new. Others
are of the opinion that the surface should be scarified,
the stones sorted and cleaned, and relaid with the addi-
tion of new stones. In deciding which of these methods
should be adopted it is necessary to consider all the cir-
cumstances. The thickness of existing surface and nature
of roadbed must be considered. In the case of a thick
surface, the surface should be scarified, but great care
is necessary, as should surface be broken through tc
roadbed the foundation is liable to be injured.

With a thin surface and weak foundation scarifying
should not be done as it is liable to make the road weaker
than before. The author having had experience in both
methods has had good results from each, though he is
in favor of not disturbing the existing surface, which is
the general principle carried out in Britain.

Maintenance of Macadam Roads.—The opinion that
no road is a good one unless when once laid it will take
care of itself is ridiculous; there is no such road. The




