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The Comimg Modification of the
Macadam Road.

(From Our Awmerican Correspondent.)

Road construction has had the atiention
of leading engineers for very many years;
the macadam process was introduced into
England by John McAdam about the year
1816, and has been the only form of road
building practicable for eountry highwayvs
that sustained a heavy traffic, and under
the conditions that existed with slow horse
drawn vehicles this was eminently success-
ful. The advent of the automobile has,
however, created a new order of fhings.
The stone. dust and water, bound and held
the macadam road together, but the low-
hung, rapidly moving body of the auto-
mobile sweeps away all dust. and hence, the
cause of the world-wide search to discover
a way to preserve the thonsands of miles of
macadam roads from destruction.

The existence of macadam roads depends
upon the reduction of the road dust formed
by the wearing of the surface; but the
getion of rubber-tired mofor ears moving
at high speed, soon strips the macadam
road ol all fine material, the result being
that the read soon disintegrates. With un-
failing patience and unswerving purpose,
experts have worked at the problem of ob-
taining a dustless road. The experiments
of using oil in road construction carried on
in Southern California for many years,
have proved the most valuable contribution
1o the seience of road building made any-
where in the world in recent years, inas-
much as it is being generally conceded by
eminent engineers and road builders of the
United States, that sufficient evidence has
now accumulated to elearly indicate that
the relief is the California practice. Alout
the year 1900 John Fitzgerald, of Bakers-
field, invented a method of asphaltie oil
road building and a rolling tamper which
seems destined to make his name and that
by which the process has become lknown.
namely the petrolithic process, not only
historie but household words.

Experiment has now given place to prac-
tical experience, after continued test that
the remedy is simple and effective. Tt
eonsists in  giving the road of John
MeAdam, first, a better foundation, and,
second, of binding and compacting his road
with heavy asphaltic oil, into a dustless
pavement. To Mr. McAdam belongs the
broken stone part of the road, and to Fitz-
gerald, the foundation and the binding
properties.

This modern modification of macadam is,
firsr, a better foundation. and, second, a
eementing of the road surface into a mono-
Iithic mass. The ideal counsolidation of a
road foundation has never been secured
with a smooth roller inasmuch as it has a
tendeney to produce a waved surface and
to consolidate a surface crust which in-
evitably bridges over certain spots which.
after the pavement has heen completed.
ultimately settle and cause depressions in
the pavement ifself. A smooth roller must
exert compressive action {rom the surface
downwards, the crusts it forms soon sup-
port the weight of the roller and its com-
pressive action ceases.

The action of the rolling tamper, re-
verses this process solidifying the hottom
of the foundation first, and it kneads,
puddles and compacts the entire founda-
tion layer from bottom to top—produces
no waves, bridges no spots, and gives a

density to the foundation stratum never
hefore attained with any form or weight of
roller. The compression shoes of the roller
tamper are nine mches long, yet their eom-
pressive action is exerted to a greater
depth, for where the opportunity has arisen
to sce a section of pavement and founda-
tion made by use of the rolling tamper. as
in the vasc of wash-outs. it has been ob-
served that the compression of the earth
extended fully three inches below the reach
of the shoes of the tamper.

This sub-foundation tamping is abetied
by the liberal nse of water. wherehy the
surface is kept too wet to solidify, or by the
constant uge of cultivators which keep the
top loose, thus allowing the tamper feet to
sink throngh it and thus work upon the
sub-foundation. In this way the petro-
lithie foundation more homogeneous than
heretofore made, is secured.

The cementing of the road suriace into
a firm monolithic mass is the second im-
portant matter. The Lkneading, mixing
and puddling action of the rolling tamper
secures results towards this end heretofore
never secured.

The surface or wearmg coat of the road-
way is constructed about 6 inches in thizk-
ness, and is solidified [rom the bottom up
by means of the rolline tamper. The top
six inches of the roadway is thoroughly
pulverised, dampened with water, and is
given three separate applications of hot.
heavy asphaltic oil, each application of oil
heing separately cultivated and mixzed into
the soil, The liberal use of water materi-
ally assists in disseminating and mixing the
oil throughout the mass,

When the oil is so thoroughly mixed with
the soil by means of cultivators that it ean
searcely be detected with the eye, the whole
mass is turned over by a plough that thor-
oughly turns over the furrows. and after a
proper cultivation or harrowing, the tamp-
ing with the rolling tamper is begun, the
top being constantly stivred with a cultiva-
tor so that the base only is tamped.

The tamping 15 prolonged, and mean-
time the top layer iy maintained in a soft
condition by the liberal use of water, or by
the constant use of the cultivator, in order
1o sccure as dense a compaction of the sub-
stratum as possible. When the hottom has
been compacted to the farthest limit, two,
three or four inches of crushed rock is
added to the surface, which, after being
sprinkled with water, is coated with an
application of heavy asphaltic oil, and
mixed with the top soil of the street. The
rolling tamper is again brought into action
and by the judicions use of the cultivator
and water. this macadam mass is compascted
solidly from the bottom npwards until the
tamper rides npoun the surface without in-
dentation. Thus the old style of macadam
pavement is cemented into a homogeneous,
tenacious, water-proof, frost-proof, resili-
ent and resisting wearing surface, which
will hold up heavy traffie, withstand the
action of the rapidly driven antomobiles,
and is freer from dust and mud than any
surface heretofore construeted. Upon the
snrface completed in this way, is spread a
light coat of heavy asphaltic oil. This is
covered with a coat of screened gravel or
rock sereenings free from dust, which is
thoronghly sprinkled and rolled into the
oil with a smooth voller This creates a
tenacious and water-proof wearing surface
that noft only protects the roadway, but
forms a firm surface well adapted to all
manner of vehicular and automobile traffic.

This surface is familiar to all who have
yeeently been over the boulevard extend-
ing from Los Angeles to Pasadena. It is
safe to say, excepting only the asphal
pavements within the eities, that this high-
way is the finest speedway in California.

~ The world does not realise that one State
in the Union has experimented for many
vears along this line, and that heavy Cali-
fornian asphaitic oil, which is really liquid
asphalt, is that remedy . !

CORRESPONDENCE.

) (To the Editor Progruss.)

Sir,—Argument often arises as to whether
the top of a locomotive wheel moves at a
different speed to the bottom or not. Will
you kindly tell me per medium of your
valuable paper, whether there is a differ-
ence, and, if so, at what speed would the
top, centre, and bottom, of a wheel be
moving supposing the locomotive to which
the wheel is attached to be travelling at
fifty miles per hour?.

Also would yon kindly say whether
engineers generally agree on that peint
and have they any recognised means of
demonstration whether there is or is not
a difference?, If so, what are these
means?, :

Thanking you in anticipation and wish-
ing you all progress to your exeellent
journal.—Yours, ete.,

H. W. PooLmaxn.

The idea that any portion of the cirenm-
Terence of a locomotive wheel travels at a
different speed to any other portion is
guite a fallacy. 1If we
could neglect the axle and
consider the point of con-
tact between the wheel
and the rail as the turn-
ing point it would appear
to the ordinary layvman
quite possible. Thus, A.BB.
representing the eentre
line of a wheel it would
appear quite possible to
move the centre line of
wheel to C. while A, re-
mained 1In contact with
the rail, but this would
Le rather a hinging move-
ment than a roll.

To prove that all portions of the eir-
cumference of a locomotive wheel move at
the same speed it is
only necessary to carry
the diagram a little fur-
iker. Let A.B. represent
the centre line of wheel y
with centre of axle at D. '
It the upper portion of 4
the centre line be moved !
to C., the centre of axle .
B. must alse be moved to
a point on the line drawn
from C. to A., and as the
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true  point of support ;
for any load on the wheel h
can only be in a direct R
vertical position wnde: {
the centre of the axle, it F

is eagy to demonstrate

that the movement of the bottom and the
top of the wheel is eqnal; by drawmg a
vertieal line B.F. at right angles to the rail
through the altered pesition of the axle at
Y and it will be found that the displace-
ment on the cireumference of the wheel
at F., A. (bottom) js exactly equal to C.B.
at the top—Ed. P. N



