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KARDWOOI) PAVEMEtiTS.
Mr R. W Rîiril.'ds, City Surveyor of

Sydney, New Sonth Wales, who lins had
ant active connection with the well-known
hardwood pavements in Sydney since their
inception in i8Sa, contributed a valutable
paper on their construtacion and manage-
nient tu the English Association af Muni-
cipal and County Engincers.

The îvood pavements ini Sydney noîv
covernca-rlv 3ý7.OOO squircvards of surface,
cxtending OVer 20 miles af strects. Vie
first pavement îvas laid with various kinds
oi tituber %vith the blocks cut in sires .3 x 6
x 9 inches of well sc.îsoncd hardwood.

Thte foundation %vas of 6 ta i concrete
laid tri a thickness of 6 anches, floatcd
witb cernent ruortar. Upon this the
blockswiere laid i inch apara, the joints
being filleil in with bluestone screenangs
and tar , when tborougbly grouited, flush
witb surface, a top dressing of dlean,
coarse sand and tar ivas spread tua atbîck-
ness of 3,f inch over the entire surface ;
then the roadway was thrown open for
traflic. Each kindof wood was separated,
and încluded classes known as red gum,
black buts, asli, box, llaltic, blue guru,
broîvn pane and cedar. In less than five
yea.rs about one-saxth of the ash tambers
ivere rernoved, and renewed îvath spotted
guru and black butt ; about one-tenth of
the box, one-hail of the laltic, onse-fnurth
of the brown pîne, and ail the cedar bloc.ks
were removed, and blocks of blue gum
laid ; and by 1893 the wliole af the
original blocks liad been remnoved and ahie
pavement relaid with black butt and tallow

.-od. Tliese pavements cost about S6.5o,
. square yard, tite filling between the

blocks accounting for much of this ex-
pense.

In iSy the îv'dth of the joint ivas te-
duced to from )4 ta " inch, and in 1888
the svadth of tne joint ivas rcduced ta >
inch when grouted and tharou>ghly
rammed, complairts having been made af
the noisiness and slipperiness aithe wider
joint. The blocks are laid with a butt
joint, the blocks being dapped an tar, ham-
mered up at every îîvelfah row, and alter-
ward fiuslhed with boiling tar and river
jand. It îs iound that the expansion ai
the narraiw joanted pavemer t as less than
in the *; ide jointed unes. To allow for
any possible expansion, however, a 2 inch
seam uf 5and or day ib laid parallel îvath
and close ta the curbing. outside thas
layer hardwood planks 3 inches thck, ô
inches deep and 12 feet long, are fixed su
as ta break joints w4~h eac.h other on eacb
sade of the street. Nu trouble fram ex-
pansion bas been bad îvith tlîis arrange-
ment. Thte cast cf these pavements now
as about $3.8o per squat( yard, ivages be-
I, 4 $à 5o' pet day inbtead ai $2.o0 as in
iMX' . 1, P.Cei sippe iness. the pavse

anents are sandcd when occasion alemands
nearly $6,oao a year bting expended in
this wvay.

As the result ai 17 years' experience,
Mor. Richards lias caine ta the conclusion
that a carriageway pavement laid upon a
good founidation of concrete witlî New
South Woales laardwcads, with slape or
biitt joints, %% Ah Lnnvexity oi i In 6o or i
an 8o, as the longitudinal gradient may
suggest,praperly clearised and nvuntained.
is thîe best and most suitable(tortuaipave.
ment for heavy and continual traffic ; and
tbat tbe best timibers for such wvork are
tallow ovood, black butt, bîie guin, red
gum andîmahogany. These timibers, atter
having been so laid in Sydney streets,
have, upon examination, shown wear at
tlhe rate ai irom J, inch ta le inch per
annum, and have not rcquired repairs ai
any kind, althougli the traffic on one 36.
foot street in Sydney bas been iotind by
caunit ta amount ta 330 vehicles per hour,
averiging one ton it weight, and on
another street as many as 5o0 vehicles an
bour have been abserved. Mr. Richards
cansiders the jarrah and krirri waods ai
Western Australia very good paving ma-
terial, but not comparable ovith the tallow
wood and black butt ai New South
WVales.

ROAD-MAKING MACHINERY.
A feso days ago a trial ivasmaen

Springfield-road, Chelmsford, ai anc ai
the new scariiying machines recently pur-
cbased by the Essex County Cotîncil, -ici-
ing under the advice ai the cbiei surveyor.
A section ai roadway ivas selected for the
trial in front af thîe Chelmnsford Prison,
and the scarifier, whicb ivas aatached ta
and formed part ai ane ai Messrs. Ave
ling and Porter's ten-tan steam-rallers,
was set in motion. The raadway, whicb
is of bard granite, readily yîelded ta the
tearing up pragress ai the ccariier, whicb
cansists mainly ai a ro.v bi bigh-tenîpered
steel teetb, set ta ovhatever depta ai break-
îng up is requîred, and easily regulated
and adjîîsted by the driver in charge ai
the roller. In a iew minutes a large area
of roadsvay was thoroughly torm up and
made ready tu receive iresb metal, and
owithin three hours ai the 'vark being com-
menced, the -aad was re-coated with gran-
ite and stcam-rolled, an aperation wbich
under the aid systeni ai band labor wauld
have entaild several days' wvark. Entîre
saaascaction ivas expressed by the experts
present.

USEFULNESS 0F VARIOUS KI1NDS 0F
STONE FOR HIGHVAYS.

A rnost important matter ta consider in
the choice ai stone for raad metaîs, in
highway îvork, as ils resistance ta wveather
and friction. The ainaunt ai traffic, the
value ofithe material considered sinmply as
niaterial, independent af price, and the
puice atself, are the tbree elernents ta be
carefully cletermined and weighed with
and against eacji other. German statistics
are nat îvanting ta show the comparative
resistance of various road materials ta
wear caused by sirnilar conditions.

Taking as a standard i cubic meter
1.3 cubic yards ai basaIt, îvithi a crushinR
strcngtb ai i,5oa kilagrams per squart
centimeter(2,335 pounds per squareincb),
the equavalent necessary quantities ai
ather staneç are as iollows:
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The extraordanary decrease in durability
carn pared îvaah crusbing strength shows
the necessity of great care in testing and
choosing stonefor road-metaling purpases.

In the table, average values are givçn
and the canditions ai climate, traffic, etc.
are the sai-ne in ail cases. Under differ-
ent othier canditions it may be said th ar
the différences in durability are less, the
less the traffic and the more favorable the
weather and the position ai the road.

With good weather conditions, favor-
able position as regards dampness, and
laght traffic, more àttention should be paid,
ta cost than when contrary conditions.
prevail.- Robert Grimshaw, C.E., in
Municipal. Engineering.

In France, where a national systent ot
highways is maintained at the expense of
the general goverament, strangent and
compulsory regulations for the width ai
tires are eniorced ; fram tbree ta ten inches
is the rule, depending on-flac weight ai
the laad. These regulations are ragidly
and impartially enforced.
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