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Foreword. 
R u  T.T.-COL. THE HON. M. F. BRUXNER, D.S.O., M.L.A. 

Minidrv ,for Txcal Government. 

w e  liy the Main Roads noartl of a monthly 
TIqEi journal which will give tletailctl inforniatioii of 

the work being done on the mnin and tlevelol). 
mental roads of the State, adds another landmark to 
tlie history of road progress in  Ncw South \Vales. 
Roads are of vital colicern to everyone. “ I t  is thc 
Road.” says Hilaire Relloc. ‘‘ which deterniines the 
sites of many cities aut1 the growth ;und nourishment 
of all. I t  is the Road which controls tlie tlevelo~~nicnt 
of stratcgics antl fixes the site of battles. It is thc 
Road that gives its f r a i i i c ~ o r k  to all economic tlevelop- 
nient. I t  is the Road which is the channel of all 
trade, and, what is more important. of all ideas. In 
its most humble function it is a necessary gnide with- 
out which progress from place to l h c e  would h a 

ceaseless experiment ; it is a sustenance witllout whicli 
organised society would be impossible ; thus. and with 
those other characters I have mentioned, the Road 
moves and controls all history.” 

In this State. with its wide spaces and widcly dis- 
tributed population, the road constitutes in many in- 
stances the only liulc the settler has with the world at 
large. \\‘ithout g o d  roads. industry can scarcely 
proceed antl agricrilttrre barely exist. Anything then 
that will help in solving the road problem of this State 
merits our warmest approbation. This attempt by 
the Board to bring the work of improving the main 
and tlevelopmental roads of the State under the closer 
notice of tlie coniniunity is a valuable step in this 
direction, and meets with my cordial eutlorsement. 

The Purpose of the Journal. 
R O M  year to year. an annual report. reviewing 

the operations of the Board during the preced- 
ing year, is submittctl to Parliament. This is 

necessarily a comprehensive work. Its objective is 
primarily to account for tlie expcuditut-e of the funds 
voted by Parliament for majii and developmental 
roads, to explain the policy that lias guided the Board 
in the application of the principles of ‘the Main Roads 
Act. antl to direct the notice of Parliament to auy 
matters affccting main or  developmental roads which, 
in the opiuion of the Board. need attention. Inci- 
dentally, soiiie rcview of the many iswes aff Ccting thc 
prohlem of roads is attempted. with a view to inform- 
ing Councils and their engineers of the Roard’s ex- 
perience, so that the standards of work shall be im- 
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proved not only 011 the main roads, but on roads 
generally throughout the State. The variety of the 

.work, and the many subjects which call for comment. 
involve that an annual report shall deal gcncrally with 
basic principles. It is not possible to rlescrihe in any 
detail many of the indivjdual works that arc under- 
taken from time to time. and which are most interest- 
ing in themsclves, nor to indicate how a particular 
local problem of. perhaps. high technical interest, but 
not of State-wide concern, is heing dealt with, and the 
reasons for this. While’the value of an annual report 
is enhanced hy the 1,reatlth o f  its outlook. it loses by 
that very hroadness the intimatc touch which is so 
valued by many readers, who arc more anxious to 
know what is being done in their areas, or what is 
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involved in a particular work, than they are to con-  
prehencl the general problems of highway aduiinistra- 
tion. The conviction has been growing upon the 
Board for sonic months that something more than a 
wries of annual reports is required in  so large a State 
as New South Wales to keep tlie comm~inity ade- 
quaiely informed as to the activities of tlic Board antl 
the Councils on main atid tlevelopmental roads. In- 
formation at more frequent intervals and in mor<: 
acceptable form than an annual report is required. 

In addition. the organisation of the country work 
into sis~divisions. antl the Metropolitan work into one 
division. all of \vhicli divisions. as explained elsewlierc 
in  this jouriial. are more or less self-contained. makes 
it a matter of necessity that there shall be some iiieans 
by which caclr division shall be kept fully informed 
of the operations of the other divisions, and how main 
antl tlcvelopniental road works are proceetlitig througli- 
out tlie State. The Couiicils within each division are 
encouraged to tleal directly with the divisional engi- 
neers. rather than with the Board, as with the volume 
to which the work has now grown, it is no longer 
practicable for the Bbartl to do this, as it did in the 
early days of its existence. This means that except on 
special occasions. when deputations come to '  Sydney 
or the Board visits the Councils in their own domains. 
the Board is not i n  persoiial contact with the Council< 
to the same ciegree as heretofore. I t  needs to have 
some means by which it can restore this contact. 

'The Roard. therefore. has decided to issue a monthly 
statement of its activities in which will be set out the 
expenditure of the preceding month. and topical article-: 

on all phases of its work. The majority of thc  articles 
will he writtcn by menihers of the Board's stari wllo 
have specialised in the subjects with which they tleal. 
antl will, therefore. it is hoped, be of conwiderahlc 
tecliiiical interest. :\U entleavour will, liowcvcr. Irc 
made to writc thcm i n  a manner which will I J ~  accept. 
able to the non-technical reader. and to give him a11 

intelligent insight into the prohlcnis of road coiistruc- 
lion. maiiitenance. at1niinistr:itioii ant1 finance. 

'L'here iirc maiiy sirks to tlre road probleni. 
I f  it is 4 to be tackled adcquately. and if both the State a i d  the 

Board are to keep alireast of the neetls, tlic fullest 
information on all its phases is necessary. The Board 
willq therefore. welcome any suggrstions that are put 
forward in a constructive spirit for r1e;iling with the  
pro'blem. It  may h r  that it will be unable to adopt 
some of them; it trusts that it will be able to ztlopt 
others ; but whcther they are adopted or not, notic will 
lie idly disregarded. 

The Hoard desires that these motitlily statements 
sliall be regarded as supplenientary to its annual re- 
ports. which v d l ,  after the issue of the Fourth Report 
now in course of conipilation, be confined for tlie 
future to general matters. I t  is proposed, therefore, 
to issue singlc copies. without charge, to all Menillers 
of Parliamcnt. to Councils, the Board's Staff, antl the 
Press. in tlie same manner as i n  the case of the annual 
report. Further copies will be available. upon applica- 
tion to tlie Acting Secretary, to any of these. and 
to members of the general public, at a cost of sispence 
for a single nuni!)er. or five shi l l in~s per year 

The Organization of the Main Roads Board. 
HE operations of the Main Koads Board are, 1 assisted from the Country Main Roads Fund. Thus 

for purposes of administration, divided into , a definite safeguard is established Iiy the Act to pre- 
two parts-Country and Metropolitan. Separ- I vent either nic:ro~iolitan or country interests pre- 

dominating in the distribution of blain Roads revenues. 
Not onlv does tlie Act urovitle for two funds. but it 

T 
ate fnntls. called the Countrv Main Roads Fund. and ! 
tlie County of ~ n n i ~ ) e r ~ a n t ~  dMain ~ i o a t ~ s  F I I I ~ ~ I .  have 
been established by the Main Roads Act to deal with 
the main roads in the country antl the metropolitati 
area respectively. Thc  tiietropolitan area consists of 
the County of Cuniberlantl. the Shire of Blue Moun- 
tains, the Municipalities of Katoonilia 2nd Blackheath, 
and portions of the Shires of Bulli and Colo \vhich 
arc outside the strict boundaries of the County, but 
which, for 11urposcs of road finance. are  considered 
to be itiorc of metropolitan than country concern. ani1 
are so included by the Act. 

\\'arks on maitr roatl.: in  the rountry cannot be 
assisted froin the County of C'tiniherlantl Main Koads 
Fund, nor can mnrks in the metropolitan area bc 

also lays t~own tlifferent' mctliotls for the cocthcils to 
share i n  the cmt of main road works. In the metro- 
politan area. Councils contrihute to the County of Cum- ( 
hcrlaiitl Main Roads Fund at a rate fixed each year 
by the Roarrl, hut not exceetlitig gd. in the L on the 
uiiiniproved capital value of lands within their areas 
(reduced to lialf this i n  rural areas devoted to primary 
production, and in the City o f  Sydney) ; while i i i  the 
country. Councils coiitrilinte in  definite ~~roportioii.: 
with the Board (nil on Statc higlirvays, one-third on 
trrmk roads. antl two-fifths on ortlinaty m i i i i  ro:i(ls). 
and cannot, cxccpt of their ow11 volition, be required 
to cotitrilmte in any oiic ycnr more thnii &I. in the f 
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TJpper Northcm ... 
Lower 170rthcrrt . . .  
Ontrr Metropolitan 
Crntral Wrstern .., 
Southern ... ... 
Riverina ... ... 

i ~- ~ _ _ _  ~~ 

on tlic iiiiiiiiprovc(i capit;il v; i~uc of 1m1t1s ivitiiiii their 
areas. The amounts expeiidetl by comitry Cc~tuncils 
on n~a in  roads are, therefore, except in very specid 
cases. entirely at their own discretion. 

These two tlistirictions o f  f u n d s  antl ~iictlitrtl.~ o f  con- 
tril)utioii by Coui1cil.c have resulted in two somewhat 
different organisations to tleal with theni. In the 
nietropolitnn area. it is not necessary for the Board 
to ascertain \vIietlier any Couticil Miill coiitritmte to- 
war(Is any work before initiating it. Provicled the 
Board is satisfied that the wort; is I-equiretl and that 
it can provide the cost from its own furitls, it is pas- 

This re- 

i 
i 

1 
~ 

~ D sible to autliorisc it lxiiig 1)roreetIetl witli. 

Glrn lnnrs . ._ >fr. A. L. Hominian. 
Tamw+wrtli _.. MI. J .  A. L. Shaw, U.JC. 
Sydney _ _ .  nlr. 1). H .  Ingram (acting). 
Parkrs _ _ .  3Ir. H. XI. Hak(,r. 
Queanbeyan blr. T. A. Lhnnldson. 
\Vaggn Wagga Mr. V .  C;. J .  Hardin#, I3.E. 

Mi-. D. Craig, M.lnst.C.E., M.1nst.E.. Aust., C h i d  Engineer. 

Mr. Craig is a Member of the Institution of Civil Engineera. 
London. and a Member of the Institution of Engineers, 
Australia. He  received the earlicr part of his training and 
experience in Scotland under a private firm of Civil EnEi- 
neers and afterwards with a Public Works Contractor. 
For ten years he was engaged an Assistant Engineer and 
Inspecting Engineer with the Railway Construction Branch 
of Victoria and afterwards for four years as Chief Engineer 
to a firm of Public Works Contractors operating in New 
South Wales and other States. He Waa appointed to the 
Board's Staff in February. 1928. as Engineer-in-Charge of 
all Country Construction work, and three months later as 
Chief Engineer to the Board. He has had extensive ex- 
perience on all classes of Road and Bridge Constructional 
work. 

the division. The insprction o f  the works carried out 
by the Councils on either main or developinental roads 
is also made I y  the divisional engineers and their 
staffs. Any works carried out directly by the Board. 
either by contract or day labour, are under the control 
of the divisional engineer. 

The advantages of this systein. over that which 
prevailed up to 30th Julie, i@%before which time 
all work was dircctetl from Head Office-are obvious. 
The Councils and the Board's responsible ollicers are 
hrou&t into closcr touch. many things can be settled 
by inspection on the ground wliicli would otherwiqe 
take a good tleal of col-respondence to clear up. antl the 
Board gains the atlvantage of having the members of 
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country division, though on account of the greater 
complexity and volume of the work, is considerably 
greater in size than any of them, and is organised 
somewhat inore elaborately. Here again Councils are 
encouraged to deal directly with the divisional e'n- 
gineer rather than with the Board. 

\\!liile the hletropolitan anti C'ounti-y atlmiiiistratioiis 
operate quite separately, antl thcir respcctive heads 
are responsible only to the Board. care is taken. both 
by the Hoard and these officers, to ensure that, as 
far as pssible.  both work on uniform lines antl on 
unifoi-m specifications. 
aiitl officers also takes place between the two, as may 0 1  
be necessary from time to timc. 

It remains to explain that, so far as the engincers 
crigaged oil country work and esta1)lishetl at IHead 
Office arc concerned (not  including tlie ofticers of the 
outer metropolitan division, who. although having 
their quarters in the saiiic lmilding as Head Oftice. 
are not part of the Head Oflice organisation), their 
duties are to co-ortlinatc the activities of the divisions. 
This is done both I)y correspondence atid iiiapectiriti. 
atid from time to time by cunsultation at Hea l  Ofice. 
111 addition. as it is not practicable to miintain \vithin 
each division a sufficiently skilled staff to (leal with 
all types of bridges that may occur, the design of :dl 
important hritlgr structures is carrictl out at Head 
Office by the hit lge engineer and his staff for both 
Country and Meti-opolitan ai-cas. l)ascll oil the [lata 
supplied l ~ y  the divisional engineers. 

A free intcrchange of plant .. 

Mr. A. E. Toyer, B.E.. Engineer-in-Charge, Metropolitan 
Division. 

Mr. Toyer is a graduate in Engineering of the University 
of Sydney and an Associate Member of the Institution of 
Engineers. Australia. He  received the earlier part O F  his 
training and experience in the Public Works Department of 
this State. He was one O F  the earliest officers appointed to 
the Board's Staff, which he joined in 1925. Since then he 
has held the poaitiono of Assistant Engineer. Designing 
Engineer, and Metropolitan Construction Engineer: and 
when the Metropolitan Division was constituted on 1st 
January, 1928, he was placed in charge. He  has had a wide 
experience of all phases of Metropolitan road work. 

its staff in positions where they reatlily get to know 
thoroughly the locality in which they arc working. 
1 he tlivisioiial boundaries and thcir headquarters are 
shown on the map which is portrayet1 on the cover 
of this jourtial. 'fhey havc becn sPlrctctl so that i f ,  
at smile future date, it shmiltl I)ecome necessary- to  
divide up the State further. this can lie done witltout 
having to shift the present lieatlqiiartcri. 

The metroliolitatl division is older i n  p i n t  of his- 
tory than m y  of tlie country rlivisims. It is uiider 
tlie charge of Mr. A.  1,. 'l'oyer, 13.E. It comnictlcctl its 
operations as a division 011 rst January, r p 8 ,  and the 
success which it very quickly acliievetl in co-ortliiiatitig 
the whole of tlic activities in  the nictropolitat~ area 
gave tlie Board. in  a largc ~iieasure. confidcncc to 
establish the country divisions some six to nine months 
later. I t  is mxle up in a similar manner to the 

,. 

Danger Signs at Railway Crossings. 
A ('ONFRKENCE of representatives of Australian rail- 
way and highway authorities has atloptctl a uiiiforni 
series of warning ant1 danger signs for use at railway 
crossings throughout the Commonwealth. 

The sign to be tlisplayed at unattended crossings not 
equipped with gates or hootns consists of a cross, carry- 
ing the words '' RAIL\ CROSSING '' iii black 
upon a white ground on gonal arms at a height of 
I O  feet a1)ove grountl level. On the same post, the 
familiar retl triangle clanger sign is tlisplayetl at a 
height of 5 feet above grouiid level. 

At attended ol)en level cros.;ings. the crossing-keeper 
will display a bariiier r (lap and a recl light by night. 
Tlic l)anner is a retl tl , carrying the word " STOP " 

in white. and is moutitcd CIII a staff 6 feet high. 
I\'licre the approach view of a crossing is restricted. 

a warning sign will be displayed at the roadside, at 
ahoiit roo yards from the crossing. This sign consists 
of ii Lvliite disc. carvyiiig diagonal black bars. and, 
mouiitetl iinnictliately beneath tlie disc. thc retl triangle 
clanger sign. 'The height of the sign above ground level 
is 7 feet. 

'l'lie two first-meiitioncd signs will be provided antl 
maintainetl at existing crossings hy the railway 
authority. The third sign will he provitletl by the rail- 
way authority. antl crectetl and maintainetl hy the roall 
authority. IVliere new roads are conitructetl to cross 
euisting railways. the eq)ctisc of sign posting \vi11 he 
wholly defraycd by tlie road authority. 
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Expenditure from 1st July to 3rst August, 1929. 

COUNTY O P  c.U>lBERI-AND 3 l h T N  I<OAIlS F l T N D  
Construction of I<oadn and Urirlgcs 
Cnst [if Lmd Rcsumptinns . . . . . . . . . . . . . . .  
Maintunancc of Roads and Rrirl#rs . . . . . . . . . . . .  
l icpaymrnt of Loans . . . . . .  . . . . . . . . . . . .  
cost  of Survey, Design, Snpcrvision mil .\ilministration . ._  
Purchasr of Stock and Asnrts . . . . . . . . . . . . . . .  
3fiscell;incwus . . . . . . . . .  . . . . . . . . . . . .  

. . . . . . . . . . . .  

Total . . . . . .  

COUNTKY STAIN RoAL>s F U N D -  
CnnsirucLion of Roads and Rridgcs, including I<esoniptions 
Maintmance of lirrads and Bridges . . . . . . . . . . . .  
('ost nf Siirvey, Design. Suprrvision and Adrriinistratiuri .._ 
Purchase {Jf  Stock ;ind Asscts . . . . . . . . . . . . . . .  
l I i s c c l l a n r ~ , u ~  . . . . . . . . .  . . . . . . . . . . . .  

'l'iital . . . . . . . . . . . . . . .  

FEDERAL ,\in ROADS E'r-rn 
Construction of Itoads a n d  Hrirlps, including I<csuinptioiis 
Purchase nf Stock and .4sscts . . . . . . . . . . . . . . .  
Miscellancous . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . .  

DGVELOPMINTAL ROADS F L X D  - 
Constniction of Roads and Rridges . . . . . . . . . . . .  
Miscellaneous . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . .  

Grand Total . . .  ... . . . . . .  

SUMMARY, ALL FUNllS  

Construction of Roads and Kridges (including K~.sumpiions)  
Maintenance nf Koads and Rriclgcs 
KPpavment of Luairs . . . . . . . . . . . . . . . . . . . . .  
Cost Gf Survey, Design, Snpcrvision and Adrninistratioll . . . . . .  
Purchase of Stock ant1 Assets... 
hriscrllaneous . . . . . . . . . . . . . . . . . . . . . . . .  

... 
. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

GrandTotal . . . . . .  

l -  
I s.  d .  

j j , ( , K . , T i  2 

... 170 I 8 
" ' 1  . . .  1,675 8 0 

,' 5 .  d I S .  rl. 

News of the Month. 
1 METROPOLITAN DIVISION. 

FTli necessary resutnptions have been gazetted to 
provide for the extension of T.ane Cove Koa~l,  
North Sydney. to Junction-street, linking up 

with the Sydney Harbour Bridge approach on the 
northern side. The lands will be cleared and available 
for the road constructioll work so that this may be 
completed to coincide with the opening of the bridge. 

The contract for the rccoiistruction of tlre Prince's 
Highway at Icing-street, St. T'eters. is coinplcte. m t l  a 

T 

'43,737 9 7 

736,729 18 9 

736,729 18 9 

highway So feet wide now exist5 liptween St,  Peters 
Station and the l)ridge. 'l'he work h;is resulted in ;L 

coiiiplete tr;iiisfoi-in;rtiori c i f  d r a t  \vas. two years ; i f i iJ .  

OIK of the worst arterial roads in  Syt111ey. 
Travellers from the northern sul)urbs to the city who 

come in by road via Fig 'l'rec lrritlge and the " Five 
Bridges " road arc now able to make uninterrupted 
progress along the whole of the route in  Hunter's Hill 
and Lane Cove. The reconstruction in cement con- 
crete of the paveinelit in Salter-street ani1 Y1aiinitlg.- 
road (,Hunter's I l i l l) ,  ant1 of Hurns nay ro;itl Ixtwecn 

I 



\-iew-street antl Beatrice-street ( Lane Cove) has been 
complete?. ant1 the whole has becn thrown open tn 
traffic. 
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Construction work on the Cliarlesto\\.n-Speer’s I’oint 
road ( IkvclopmeIital Road No. 1.140) is conipletc. 
:nid the road has becn oi)ened to traffic. This will 

Tlie reconstruction of the rcmaiiiing sections of this 
route along Gladesville-road and Joubert-street in 
Hunter’s Hill, and tlie remaining sections between Fig 
Tree Ixidge antl Longueville-road. in Lane Cove. will 
be unctertaken as part of thc 1029-30 constructioil 
programme. 

\\’orlc has been commenced on the widening and re- 
constructioii of the bridge ant1 road at Grainger’s Hol- 
low. 011 Parramatta-road. Iiyde. Tlie tram tracks will 
he centralised at this poilit. This work will, whe-1 
completed. remove one of the most awkward and daw 
gerous hentls on tlic road. 

Following the recent proclamatio~~ as a main road of 
the ucw circumferential route from Strathfield ti1 
Hurstville. reconditiouing, antl other work has beeu 
carried out hy the Board’s staff. and b y  Hurstville 
Council. ’flie work carried out by the Board has coli- 
sisted mainly of resheeting with premixed biturninou.; 
macadam the existina foundation of Punchbowl-road. 
from its junction with State Highway No. 2 (Liver- 
~roo1-road) at Entieltl. to the bridge over Cook’s River : 
improvements over the railway bridges-the surface 
of which \vas previncisly in a very rough condition. and 
the wirleninq of Canary-road. Canterhury. The Hurst- 
ville Council resheeted the continuation of this road 
(, Dumhletori-road) within its municipality. using pre- 
mixed bituminous macadam. This work has madc 
available a most useful route for traffic from the 
\Vestern Sulmrbs to the FTurstville district. which. with 
its continuation via b‘oniora-road. gives access to the 
Prince’s Highway antl  the George’s River bridge. 

Tlie work of constructing the approaches to the new 
hridgc ovcr the railway at Morgan’s gate. 011 the Liver- 
pool-Appin-Bulli road near Caniphclltown. is nearing 
completion. Tlic earthworks. comprising over 34.000 
cubic yards of filling. have been carried out under con- 
tract by Mr. J. C. Rowcrman. antl the placing of R 
temporary gravel pavement. for use during the consoli- 
dation of the filling. w i l l  shortly I)e undertaken hy 
the Board. 

At Parramatta-road. Petersham. Annantlalc. anti 
12eichhardt. tlie sections not rcconstructctl laat year 
have heen conililctctl very exl)editiously by the c m -  
tractors. Messrs. W. B. Carr Constructiou T.imitet1. : 
tlie use of quick hartlening ccment i u  the concrete fouti- 
dation contributing in no small measure to this result. 
i\lthough this is a very heavily trafficked roa(1. not :. 
single complaint has reached the Board of any niiiieces- 
sary inconvenience. 

OUTER METROPOLITAN DIVISION. 
The construction of a subway to eliminate the levci 

rrossing on the Great \Vestern I Iighway near Howct1- 
fels in the municipality of Iithcow. the cost of \\-hicl1 
is being shared Ixtwecii the liailway Coniniissioners 
and the Roxrtl. is in hand. 

cquarie. antl be of great convenience to tourists. 

The tar re-surfacing of tlie Sydney-Sewcastle road. 
hetween Swansea and the end of the concrete road. has 
been completed. 11 first-class sui-face now exists ovcr 
practically the whole length of tlie road from New- 
castle to Swansea. Oiily a few years I)acli, this roall 
was almost nntraficable. antl particularly dusty under 
traffic. A regular bus service between Newcastle am1 
Swansea is niaintainctl. 

1 
;\rrangements Iiavc been cumpletetl with the Mere- 

wether Municipal Council by which, in the constrnc- 
tion of IJnion-street, which forms part of the Great 
Northern Highway. provision shall he made for any 
future extension of the tranilinc from the present ter- 
minus to Rifle-street. The central I X  feet of the mail 
will be left with a temporary pavement, which (lie 
counril has undertaken to provide and keep in order. 
antl two permanent strips of pavement 12 feet wide will 
be laid by the Roartl on either side to carry the through 
traffic. In order to accommodate t h e  side strips to 
possible tramway cstcnsion. they are being constructed 
in cement concrete with an asphaltic wearing coursc. 

The road between Cessnock and \Vest Maitlan~l 
carries heavy local traffic, which has renrlcrctl the roqt 

of maintenance i n  the Kearsley Shire area. in its pre- 
sent class of construction. prohi1)itive. A f in t  stcp to- 
\wrds the laying o f  an improved ~~avcn ien t  has been 
made hy thc construction of a length of 2 miles he- 
tween Neath ant1 i\bermain. by the Kearsley Shire 
Couiicil. and a contract has now been let for the re- 
construction in cement concrete and tar penctration o[ 
a further length of ahout 2 miles between Abermain 
and I\’eston. 

Traffic hetwccii Bathurst antl Ilford at present 
crosses the Turon River at Sofala hy a ford, ant1 i,i 
times of flood is held up. i\ reinforcetl concrete brid:c 
is Iicing built over tlie river to ohviate this. The con- 
tractors. Messrs. McIntyi-c and Cable. have tlie work 
well in hand. antl i t  is anticipated that the I)ridge will 
he open to traffic about the 1)eginning of tlpril, 1930. 

Reconditioning of .l’runk Iioatl No. 53, from \\‘al- 
Irrawang tonwtls Mudgee. is pi-oceetliug in Rlaxlan~l 
Shire. 

1 
UPPER NORTHERN DIVISION. 

The  ctrntractors. the Fountlatioii Co. 1.td.. have c o n -  
mcncetl the construction cif a high level stcel truss 
IJritlge over the f;\vytlir River at Gravesend, on tlic 
Oxley I Iigliway ( State Highway No. I 2 ) .  Tlic pre- 
sent crohsiiig is seldotii trafficable. trxvellers bet\vecn 
\\‘arialtla aut1 Moree generally proceetling hy a I)nsli 
11-iicli via Pallainallawa. I’hc site of the WI\- structure 
is aliout I O  chains upstream from tlie preseiit rai1wa.v 
Ixidge. 
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The erection of a reinforced cmcrcte Iiritlge over 
thc Rrunswick Rix-er. ncar Mullumbimby. on the North 
Coast Highway (State IHigli\vay No. I O ) .  has been 
comnienced. The condition of the existing timhcr 
structure has caused concern amongst travellers for 
some time past. 

Mcssrs. Model Homes Ltd. are \vel1 forward with 
the construction of 4 niiles of Iiitumen penetration on 
tlic North Coast TIighway (State Highway No. I O ) .  
near Glen Innes, ill tlic Municipality of Glen Innes 
and the Shire of Severn. 

The MLuiicipality of ~ ~ u r ~ ~ - i l l u ~ i i l i a l i  has decided tu 
p a w  all the main roads within the municipality- in  
cement concrete. The  North Coast llighway (Statc 
Highway No. I O ) .  withiti the town. has already heen 
opened to traftic. 

Messrs. ’4. RI. Blacl: and Co., contractors to the 
Shire of Tivvetl. are hying 2 miles of concrete pavc- 
mcnt on tlir Nortli Coast Highway (State Hiqliway 
No. io ) ,  between Murwilluml,ah antl Tweed H e a d r .  

LOWER NORTHERN DIVISION. 
The three-span reinforced concrctc hritlge over Car- 

lyle’s Gully. on the Great Northern Highway (State 
I 1  ighway No. 9).  in  the Shire of Coclihurn. has lieen 
taken over from the contractor. This bridge replaces 
a timber structure burnt tlown some years ago. and 
eliminates a sandy crossing. 

The  three-span reinforced concrete bridge over 
Jacob and Joseph Creeks, on Main Road No. 129, i n  
the Miniicipality of Quirindi. hns been opened tci tr:iI?ic. 
This bridge carries a footway. and is lighted hy four 
globe lights 011 dignified concrete stantlartls. 

The tlescent from the Tahlelantls to thc Macleay 
River (Main Road No. 110) has been greatly im- 
pro\wl. Travellers betwcen .\rnlidale antl Kempsey 
will note the grxvel surfacing and drainage work re- 
cently completed I>!- the Shire c i f  Duniaresq on tlie Big 
Hill. “ 1; ” gutters have been eliminatctl and the snr- 
face improvecl.. so that tourists may now enjoy in coni- 
fort  the magnificent vie\\- from this road. 

A survey has been comliletetl for a high lcvcl Iwidgz 
over the north arm of the Bellingen River at Raleigh. 
on the North Coast Highway ( State Highway No. I O ) ,  
ii! the Shire of Bellingen. The  prese’nt crossing is hy 
petrol-tlrivrn ferry. Traffic is increasing. antl the coti- 
structioii of a liriclge will lie acclaimetl hy travellers. 

Twenty chains of ‘‘ retread ” surfacing ( tar  aiul 
crushed slag. mixed in place). has Iieen constructed on 
tlie Great Sorthern Higliivay ( State l-ligh\yay No. 9 ) .  
7‘liis lcnqtli is imnietliately adjacent to a length of tar 
penetration with bitumen seal. and a length of hitumeil 
snrfaciiig with tar primer. The section carries heavy 
traffic. and a record is heiiig kept of maintenance costs 
on the three types of pavement. The “ retread ” has a 

CENTRAL WESTERN DIVISION. 
Mr. S .  \ \ .  Down was acting Divisional Engineer, 

Central 1Vrstei-n Division. from 5th August to 1st Sep- 
tember. during the absence on sick Ieavc of Mr. H. M. 
Baker. 

The  tender of Messrs. Silk and Press has been all- 
proved for the construction of a reinforced concrete 
bridge over Sandy Creek near Yeoval, on Main Koail 
No. 233. in tlic Shire of Amaroo. The neiv bridge 
replaces a very old timber structure. 

Twenty niiles of clearing. grubl)ing. and earth for- 
niation has Iiccn comtiieiiced on the Barrier and ?Jort!i 
western Highways, westwards from Nyngan. Tlle 
Shire of Rogan is operating two ho-horse power cater- 
pillar tractors and two 12-feet blade graders loaned by 
the Board. The wot-li will he continued i n  successive 
years. and. with the coiistruction of necessary culverts, 
will nltimately remove the terrors of black soil to 
travellers 1)eyontl Kyngaii. 

A steel truss bridge is being built ovcr thc T.achlan 
River at Forbes. This structure replaces Fitzgerald’s 
Iiridge on the ~orl~es-Contlol~olin road (Trunk Roail 
No. h i ) .  

One of thc Board’s stantlard danger signs has been 
erected at 174% miles. ne;ir Molong. 011 tlie Nortli- 
wcstcrn Highway. to warn traffic of a bad curve. 
I’ight similar sign-, are being erected in  the Shire of 
Amaroo. between 194 niiles atid ~ y j  miles. on the same 
highway. at the Scrlicntine. tiear the Bell River. 

Contractor Keir has commenced tlie construction of 
miles of earth forination. iticlutling corrugated iron 
-erts. on tlie 11~~algett-C‘oonamble road ( Trunk Road 

No. g6) .  cnninicncing near \\‘algett. This is a further 
stage in the offensive against the black soil blockade i i i  

this district. 
The Shire of Gilgandra has completed 6,Sw feet of 

:ravel pavement. including concrete causeways and 
1)ipe culverts. near 26 niiles on the (;ilgantlra-r)ubbs 
road. (‘Trunk Road No. 5 6 ) .  This section was pre- 
viously unformed. antl almost untrafficahlc in wet 
weather. 

SOUTHERN DIVISION. 
Australian Roads Ltd. have started the rcconstruc- 

lion iii I)itunien penetration of 3 miles of the Hum. 
Iligliway- near Yass. 

:\ contract has been let to Concretc atid General Coti-- 
itructions T.td. for the erection of a concrcte hridge 
over Cringalla Creek. near Marulan. on the Hume 
Highway midway between Berrima and Goulburn. 
‘l‘lie work is in progress. This bridge replaces a worn- 
out timber structure which had hecome a soiirce of 
claiiger to traffic. 

Work is in progress on the dcviation of Trunk Road 
No. 55 at Stringyhark TIill, near Queanbeyan. This 
(leviation eliminates the heaviest length of continuous 
grade between Queanbeyan and Cooma. noti-slippery surface. ant1 rides smoothly at high speeds. 

I t  appears to offcr tlcfinite atlrantages fot- country nrorl; 
011 sections carrying moderately heavy trafic. 

The construction of Monaro-street. Queanbeyan. 
under the supervision of the municipal council. has 1 
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been practically completed, and the street has been 
opened to traffic. The work comprises two ao-feet 
strips of cement concrete. with the reniaintler of thc 
roadway in bitumen surfaced waterbound macadam. 

RIVERINA DIVISION. 
Extensive reconditioning and surface treatment with 

bitumen or tar has been carried out on the Hume Hi$- 
way in (~untlag-ai Shire during the last two years. A 
further length of over 20 miles of bitumen or tar sur- 
facing has recently been completed. Exhaustion of local 
pravel supplies has precluded thc further resheeting of 
this road, ant1 surface treatment has been adopted on 
this account. 

Progress is being made by the Hardy Contracting 
Co. Ltd. in the construction of a z%-mile length of 
Trunk Road No. jq. crossing Bullenbong Plain. be.. 
tween T.ockhart and Wagga. Rullenbong I'lain is re- 
cognised as the m o t  treacherous section on this road. 

Developmental 
NI- of the most valuable and vital parts of any 

roads policy, so far as the man OIL the land is 
concerned. is that which provides for assistancc 

in the construction of developmental roads. Rssistance 
in this direction was first granted by the Comnion- 
wealth and State Governments in conjunction in 1923, 
when an amount of fz76,ooo-onc-half to be found by 
each Governmen--was provided for  grants to Coun- 
cils, frcc of any repayment obligation. Similar assis- 
tance was given for the financial years 1924-25 antl 
I ( ) z ~ - z ~ .  the total amount provided thus being fS28.000. 
of which f430.6Sj was allocated for expenditure on 
main roads which were developmental in character. 
and f397.315 was set down for cxperitliture on develop- 
mental roads. 

This assistance was given without special State legis- 
lation. but in  the Main Roads Act of r p l .  a section was 
devoted to the estal)lishnient of a Developmental Roads 
Finid antl the definite 1)roclaniation of selected roads as 
tlevelopmental. l'he Act followed to a degree the pro- 
visions of a prior Victorian Statute. and described the 
roads eligihle for proclamation as those wliich- 

( a )  serve to develop or further develop any diq- 
trict o r  part of a district; or 

( I , )  serve to develop any area of Crown or private 
land by providing access to a railway station 
or a shipping wharf or to a road leading to n 
railway station or a shipping wharf. 

0 

The main provisions in  regard to tlie financinp o f  
works carried nut on thrw iiroclaitr 

iuld pay intcrcst at 3.3 per cent. for twenty year? c)ii 

2,400 feet of hiturnen penetration macadam has been 
completed bp Contractor (;. M. \Vatson, in  Green-strect, 
Lockhart (Trunk Road No. 59). completing the pav- 
ing of the main street in either bitumen or tar-sur- 
faced macadam. 

A five-span reinlorccd concrete bridge 011 Main Road 
No. 243, over Rocky Ponds Creek, in the Shire of 
Demondrille. was recently complctetl and opened to 
traffic. 

Piers and abutments are heing erected for a fivc- 
span bridge over Barmrtlmaii Crcck. on 'l'runk Koad 
So. 57. in tlie Shire of Bland. The work inclndes 
concrete piers and abutments, timber superstructure. 
and approachcs. 

On the Monaro Highway. I)ctween Tumut and Yar- 
rangoidly Caves. dangerous curves have been wideneil 
antl super-elevated. Rctwccn I\ilelong and Tumut,  
antl I~etwccn Talbingo xntl YarrangoMly. long leiigtlis 
of table drains on stccp gratliciits Iiave been stone 
pitchetl. 

Roads Policy. 
any loan money voted. antl should also be responsiblc 
for the adequate niaintenaiice of roads constructed. 

The  Main Roads Act comnicnced on 1st January. 
1925. and i n  addition to tlie State subsidy of thc 
192 j-26 Conimonwealth grant aninunting to fr38.rn0, 
two further sunis of f 1gS.000 each were provided from 
loan and re\-enue during 1926-27, as well :is amouiits 

Steam Shovel at Work on Mt. Darragh Road-Developmental 
Road No. 1041-in the Shires of Imlay and Bibben- 
luke. 

of fSS.493 ancl f107.435 inclutletl for proclaimed tle- 
velopmental roads (as  distinct from any maiii roads ut' 
a tlevelopmental character) i n  thc Federal i \ id  Roads 
programmes of 1926-27 atit1 11p7-28. towards which 
the Cnmmonn.,-alth contribntrtl four-sevcntlis of ihc 
cost. and tlie State three-sevenths. 

'1s from 1st July. 192s. the contlition by which Couii- 
cils piid interest on loan motiey for twenty years was 
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DrvelopmPntal Road No. 1007, Shire of Macquarie. Water- 
bound Macadam Road between Arthurvillle and Geurie, 
showing base course completed and ready for surface 
COUTSC.  

removctl. antl all grants for rlc~~clopniciital roads arc 
now free of obligation escept as to future maintenance. 
An appropriation of fz50,000 was passed I y  Parlia- 
ment for the year 1928-29 fo r  expenditure 011 develop, 
mental roads. antl in addition an amount of $43330 
was inelutled for this purpose in the :qqiruved Federal 
Aid lioatls prograiiiiiic for T()ZX-Z(), 

Apart froin thcsc general provisions. the Govcriinlcllt 
has from time to time made available sums for the 
relief of  uncmploq'iiient. antl coiistruction work oil 
developmental roads has been put i n  Iiacitl in three in- 
stances from this source, viz., for the Ellalong and 
Paxton to Cessnock roads in Ccssnock Shire, an 
amount of f2.492 ; for the Mount 1)arr:tgIl deviation in 
Imlay and Bibbenluke Shires, an amount of figz.000 ; 
and for the Koreelah Creek-Url)enville road in Tell- 
terfield Shire, an amount of fzs.ooo. 

Drvelopmentnl Road N o  1007. Shzre of Cobbora. Gravel 
Road hrtween Arthurville a n d  Geurie. 

.'he full amount so far made ava1lal)le for the con- 
qtructioiv. of develnpmental road. 15 fr,?&?,ohj, 1.c , 
tlie total of the items shown in  the whjoined table. 

'3'995-B 

/\mount proviclcd equally by Common- 
wealth and State from 1923-24 to 
192~-2f%portioii of f 8 z 8 , m  . . 3 9 7 ~ 1  j 

hniount provided by Conmionwcalth 
antl Statc as portion of Federal 
Aid Roads programmes 1926-27 
to I ( ) Z S - Z ( )  . . . . . .  . .  239,258 

Amount provitled from State l ~ u ~ ~ d s -  
General . .. L .  .. f;z6.ooo 
Viieiiiploynient relief . . 159.4')~ 

f 

6%,492 

Total . . . .  . .  . . $1,322,065 

In the allocation of tlie money that has been en- 
trusted to its administration sincc 1st July, 192j, the 
Board has. from the many applications that have been 
inade to it by Couiicils, selected for recommendation 
of proclamation, 141 roads having a total length of 
2,340 miles. These rccomnientlations have been ap- 
proved by the Governor antl the roads proclaimed. 

Completed Work on IIPYPIO~IIIPIII.II Road Nc,. I 103. Garema- 
to Pinnacles, in the Shire  of Jemalonp. This privel 
road cost 51 ,630  per mile. 

It is now estimated that an amount of at least. 
fr,ooo,mo \vi11 be reqiiircd i n  order to complete the 
construction of roads already proclaimed as develop- 
mental, i n  addition to tlie funtls already provided. Ap-. 
plications continue to IK made to the Board by Councils 
for new developmental roads, numbers of which have 
claims equal t o  those already proclaimed. 

There is no legal obligation 011 the Government or 
tlie Board to provide assistance to any particular de- 
vclopmciital road. by virtue of its proclamation as  
such. Imt there is a clear implication that after pro- 
claniation, assistance shall not be long deferred. 

Tt is. thcrefore. a matter for determination whether 
it is atlvisable for the Roartl to continue to make 
reconiiiietidatiotis to the Governor to add to the length 
of proclaimctl t1evelol)mental roads, and for new 
roads to lie procl;iimetl, or whcther it would be pre- 
ferahlc to romplete the construction of those already 
proclaimed before ncw roads are added to the  list. 
Tliis is delxiitlent largely on the total aniount of the 
funds which can hc providecl for  developmental roads, 
antl will be referred fo r  the consideration of Parlia- 
ment in the Roartl's fourth annual report now in. 
course of preparation. 



The Proposed Bridge Over Parramatta River 
Between Concord and Ryde. 

BY A. E. TOYER, B.E. 
Engineer-in-Chap, iZletro$olitan Division. 

PRELIMINARY NEGOTIATIONS. 
PROPOSAL for  the construction of a bridge 
in lieu of a ferry over the Parramatta River A between MeadowLank and Rhodes, connecting 

the Municipalities of Ryde and Concord, was first 
submitted to the Minister for Public Works in 1913. 
Owing to funds being unavailable for the purpose, no 
action was taken until, in 1920, a deputation from a 
joint committee of the northern suburbs from Strath- 
field to Hornsby waited upon the then Minister for 
Works and Railways, the Hon. R. T. Ball, M.L.A., 
and urged that the matter be proceeded with. As a 
result, the Minister arranged for  an investigation to 
be made towards the selection of a site for the bridge 
in  this locality. Borings and soundings were taken. 
The site selected was between Uhr’s Point, Concord. 
and a point near the Ryde wharf. This is illustrated 
on sheet I of the plans accompanying this report. 

In  July, 7924, the Minister for Public Works an- 
nounced in Parliament that he was prepared to intro- 
duce an Enabling Bill to  give to the Ryde antl Concord 
Councils the power to build the bridge on the same 
lines as the authority given to the hlanly and Suther- 
land Councils, in respect of the Spit and George’s 
River Bridges. A further deputation on the matter 
waited upou the Hon. E. A. Buttenshaw, M.L.A., as 
Minister for Public Works antl Railways, in Decem- 
ber, 1927, at which the Councils of Ryde and Concord, 
i.e., the two Councils primarily interested, urged that 
the bridge should be built at  the site selected by the 
Public Works Department, iwhile the Couacils of 
Dundas, Ermington and Rydalmere, Eastwood antl 
Hornsby desired that the bridge should be constructed 
at  the site of the ferry. They agreed, however, that 
they were prepared to  adopt either site, whichever 
should prove the more desirable from all points of 
view. The Minister promised that “ an investigation 
would be made as to the best place for  the bridge to 
be constructed ; together with the cost of construction 
and the liability that will have to be incurred in con- 
nection with the resumptions, with a view to  the intro- 
duction of an Enabling Bill to permit of the bridge 
being constructed.” Subsequently the Concord Coun- 
cil indicafrd that it was inclined to favour the site 
adjacent to the ferry. Following on the arrangements 
made by the Government by which the Main Roads 
Board took over the responsibility of all works on 
main roads (the ferry is part of hlain Road No. ZOO).  
the completion of this investigation was transferred 
to the Board, in July, 1928, 

INFORMATION OBTAINED. 
The sites and approaches thereto shown on sheet I 

of the accompanying plans have been investigated, 
and statistics taken of the traffic using the ferry, with 

a view to ascertaining the sources from which the 
traffic arises and to which il proceeds on the north 
side of the river. The results of these are illustrated 
on sheet 4. All schemes provide for a minimum clear- 
ance under the bridge of 50 feet and a clear waterway 
of 150 feet, as required by the Sydney Harbour Trust. 
The railway bridge immediately upstream of the ferry 
crossing has a clearance of 38 ft.  6 in. only, but the 
plans of the Harbour Trust contemplate that this will 
be ultimately increased to  50 feet. 

TRAFFIC DATA. 
Broadly, there are  two schemes-one crossing be- 

tween Uhr’s Point to a point near Kyde wharf, and 
the other at the existing ferry site. As investigation 
proceeded, it became apparent that either scheme was 
practicable. and that there were alternative routes of 
approach from the north in  the case of the ferry 
site. The selection of which route is the more appro- 
priate to regard as the bridge approach, should, it is 
considered, be determined by the source of origin or  
the destination of the traffic from o r  to the north for 
which the bridgc mould cater when crec’ted. The  
Board therefore arranged for a censns of the traffic 
using the ferry to be taken from 7.30 a.m to 6.30 
p.m. each day during the week zoth--&th March, 
1929. inclusive. The areas north of the river were 
divided into four zohes, three of which are  as shown 
on sheet 4, and the fourth described as ‘‘ Ryde,” and 
the traffic from the north was requested-to say whence 
it had come, and in the case of that going to the north. 
whither it was going. The results were as follow :- 

Date. I Zone A. I Zone N. I Zone D. 1 Ryde. I Total. 

1929. 
20 March ......... 51 

59 21 ,, ......... 
22 ,. ......... 39 
23 ,, .. ... . ... 50 
24 .. ......... 73 
z j . .  ......... 65 
26 ,. ...,..__. 78 

Total ...... 415 

247 
244 

,248 
297 
322 
238 
277 -- 

1.873 

138 ~ y r  
146 192 
I18  182 
136 I93  
‘73 231 
1 1 2  1.59 
127 I55 

950 1,304 
______ 

628 
64 I 
587 
676 
799 
574 
637 

4.542 

From this, it is apparent that the major portion of the 
traffic is to the immediate north and north-east rather 
than to the west. On this basis, a’ny route which 
would directly connect Main Road No. zoo with the 
junction of Main Roads Nos. 191 and 139 would have 
advantage over any other route, particularly when the 
level crossing over Main Road No. 165 at Ryde Sta- 
tion is eliminated, which should not much longer be 
delayed. 



September, 1929. M A N  R.OADS. VI 



12 MAIN ROADS. VoL E, No. 1. 

SCHEME 1. 
Uhr's Point-Ryde Wharf Crossing. 

The  site recommendetl for the bridge i f  tlie IJlir's 
Point-Ryde crossing is to be adopted is indicated by 
the line A-R on sheet I .  This crosses the river at 
a slight angle, instead of square, but this anglc is such 
that the piers may be placed squarc to the bridge 
and will be in the direction of the current of the 
river, owing t o  the bcnd in its course at this point. 
It leads directly on to Cropley-street on the south 
rind Church-street on the north. with the minimum 
of angle in  the approaches. The points of coniiiieiic~- 
merit on both sides are a little used reserve, and a 
small park, respectively ; the portions of these which will 
not be occupied by the bridge could be used for the 
storage of materials. &c.- during construction, without 
inconvenience to the public. Tlic ground rises rapidly 
from the water's edge 011 either side-iiiorc particu- 
larly on the northern side-a'nd affords an admir- 
able take-off for the hridg-e, although as will be seen 
from the longitudinal section, it is necessary for a 
ramp to be used at either eiirl to reach the deck level 
prescribed by the clcaratice over thc river. The  total 
length of the bridge rerpircd woultl be 1,340 feet, 

coiisisting of six 160-foot trusses a'ntl two jo-foot 
plate girders, and six 4o-foot R.S.J. spans. The esti- 
mated cost of such B work. allowing for a 30-foot 
carriageway and one 6-foot footway. including 
approaches, i.e., for all work between the points A 
and B shown 011 the plan is f 125,429. 

A n  alternative site shown by the line C-D. as selected 
antl examined I)y tlic Public Worlis Department, prn- 
vides a somewhat shorter crossing. but involves carved 
approaches. antl would entail more extensive diver- 
sions atid improvement of existing side roads on each 
shore to preserve access to tlie Uhr's Point and Rydc 
wharves than would be the case i f  the line A-B were 
atloptetl. The site reconinicnilttl has been selected 
with a view to sccuring as straight approaches as pos- 
sible. The boriiigs shown on sheet 2 of the plans are 
on the F'uiblic ll'orks lkpartmeiit's line C-D. They 
indicate that rock foundation is probably available 
across the whole width of the river. at a rlcpth which 
does not exceed 75 feet below M.J~,lI'.L. Check bor- 
iiigs on tlie actual site of the crossing and in the 
vicinity of the piers would be necesiary, if this cross- 
ing is adopted. heforc the design of the hrirlge is 
pi-eparctl. 

1 
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. .The soiithern approacli from the angle in Concord- 
road at the north-easterr co~-iicr of 'L'rilloch's Iroli- 
\vorks would lie by a new road skirting Bray's Uay 
tw tlie. junction of Llewellyn-street and Cavell-avc'nuc, 
tlicnce :ria Cavcll-avciinc to C'roplcy-street ; from this 
point by a straight cut through subdivitletl, lmt uti- 
lrtiilt on. allutiiietits t n  tlic junction of Cropley antl 
Denliaiii streets. antl finally rici  Croplcy-street to the 
bridge. .\ccess to Llewcllyn-strcct ani1 Ulir's I'oint 
mliarf ivoultl he provided by ;L low level rontl from 

. the foot of the 'bridge :ippro;di. ( ) t i  the nortllerii 
side of thc rivet-. the route \ v o d d  proceed r%r a short 
section of \\:atcrvie\v-.;trcet str;iight througli I)ctwccii 
.t\vcr Iiorises to C'liurch-street. along which it would 
1rrnceetl to l'arr;iiliatt:i-ro;t(t. 'fhc coiniection for  tlic 
traffic proceeding to or froiii tlic portion of  M:iiti lioatl 
Yo; 165 to thc cast of ("hurcli-street woul(t lie atle- 
quate. Imt atltlitional w i d <  woulil lie 'necessary to 
sectire I)ropcr connection to tlic north and west owing 
to the lrentl in  T';lrram:~ttn-ro;itl ;it this point antl to the 
disposition of Main lioatls Kos. 139 and 191. This 
wr~ultl Ire ol)taiiietl by a short tleviatioii from Church- 
street south of 1~'ai-rarnatta-roarl tu a point opposite 
ncvlin-ctreet ; thence vir l h~ l in - s t r ee t  to Parkes-street 
(Main liontl No. 139). ant1 hially I i y  another short 
tlcviatinii to tlie junction of Main Iloatls Nos. 139 .and 
191. Tlie witltli of any existing roads traversed on 
the south side of tlic river is 66 feet. but on the 
northern side the widths of \\':itcr\-icw-strcct. Church- 
street antl 1)evlin-street are Cw feet, 4s feet .and 
33 feet to 4,; feet. respectively. l'arr:ilnatt;1-r(r;lil i q  

also only s j  fcct wide at this part. I t  would be neces- 
sary to provide ultimately widths of not lcss than 

'66 feet throughout. and whenever atltlitional lands have 
t o  be acquired for this Imrpose. it \roultl bc tlesira1)le 
to take steps to provide for  a width of So feet. This 
greater width would not lie required immctliately. Imt 
where any laiitl Iias t o  I)c acquired in connection with 
any tleviatio'ns. the So feet witlth shoulrl, it is con- 
sidered, be provi(lct1 at the outset. Tlie lands shown 
sliatletl oti sheet r represent. therefore. the laiids u~liicli 
would be inimctliatcly required in connection with the 
lridge crossing. Those nortli of the Parramatta-road 
( Main Road No. 76.; ) antl between Killonla-street and 
Loch l laree par;ide ;ire necessary for citller scheme. 
and as their acqnisitioii wociltl be necessars whether 
the bridge is Iiuilt or not. this tized not he cousitlered 
as part of the 111-idge scheme. The lands Irrovi(ling 
for  tlie ultininte \vitlening of i iarrnw sections of road 
a i i t l  for the deviation between Church-etrect ; ind  
Parramatta-roatl, estiniatetl to cost fr,~?.76&. \voultl I)e 
acquired hy the Ro:crtl as soiiii :is fuiitls could be 
made :ivailalrle. lrut as they are not imnietliatel\~ re- 
quired for 1)ridgc purposes should 'not form a charge 
against tlie Irrirlge proposal. The grades on this route 
generally do not exceed I i n  IS with thc exception 
of a length of (p feet iii Church-street of I iii 12. 
which it m:iy he possilde to itiipimve. The estimated 
Lvnss cost of acquiring the lands shown shntletl on 
sheet I is f9.3hh. aiitl the net cost after tlisposin? of 
resirlucs not required for road purposes fg.7Sr. I'he 
cost of constructing tlie roads from the tiortl7-eastern 
corncr of Tulloch's Ironworks to the junction with 
the esisting pavement in Church-btreet to a width 

of 20 feet of ceincnt concrete pavement is fioS33. 
'l'lie cost of tlie work which may Ire considered an 
essential part of the bridge p ropsa l  is estimated at 
f r 4 3 . m .  tilade n p  as follows :- 
Bridge and wtrrli between points .\ and B .  . f L z S , ~ ~  
Net cost of resuinptions . . . .  . . 5.7Sr 
l<emaining road \York ( including f j m  for 

road tlivkrsions ) . .  . .  . .  77,533 

f142.743 
Say, fl4j.ooCJ 

If cithrr o f  these lines A R  or C-D is adopted, it will 
be possililc to inidertake the construction of the bridge 
m t l  ;ipproachcs witliout interference with the existing 
ferry ant1 tlie roads connecting tliercto. I t  will, there- 
fore. involve iio pulrlic inconvenieiice. This route also 
makes tlic type i J f  coniicctiou which the traffic census 
iiit1ic;itetl ;is the most t1esirnl)le. .\s Morrison-road, 
which connects with Church-strrct on tlic east side, 
taps the whole of the area in this direction between 
3laiii Road No. 16.; and the Parramatta River. and 
Constitutioti~roatl, with its connection to Church-street 
?'in Relinore-street- and ]iniction-street, taps the cor- 
responding area on the west side, the route proposcrrl 

___ 
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provides admirably for the developinetit of these areas. 
It a p p a r s  advisable, however. that, at a later date. 
Constitiition-road should be extended straight through 
to Church-street to improve its coii'iiection. This 
would involve resumptions estimated to cost t1,60o 
and a pavement between Belmore-street antl Churcli- 
street costing f~ ,300. 

SCHEME 2. 
The Ferry Crossing. 

The site recommended for tlie bridge, i f  a crossing 
adjoining thc ferry crossing is to be selected, is indi- 
cated by tlie line E-F on sheet I .  Two alternatives 
were esaniinetl--market1 E-F and E-G. Both of 
thesc are between the ferry crossing and tlie railway 
bridge, antl differ primarily in thc manner i n  which 
they conncct with the northern road Pystem. Tlie 
former (1;-F) aims to re-establish tlie connection 
which the ferry supplies. leading- the traffic on to 
Rowden-street ; from which. at the crossing with 
Constitution-rontl, traffic has the alternative of pro- 
ceeding zlin tlic Iattcr to the west or.north-west, or of 

continuing along Bowden-street until it joins Parra- 
matta-road, when it can go in any direction north- 
west or south-east. To provide that it may get on  !o 
Main Roads Nos. 139 or 191 readily. the route zuu 
Devlin-street, &c., as previously described, must be 
improved. Tlic alternative of Relinore-road between 
Parramatta-road and Parkes-street. which is admirably 
located for this purpose so far as direction and width 
(66 feet) are concerned, is quite impracticable on 
account of the grades ( I  in ID generally. and I in 6 
in one place). The  site E-G would be suitable if con- 
nection on the north side of the river with the west 
was more important than to the east, as it would lead 
easily by a short deviation to Railway-road ; thence 
into Co'nstitution-road, where there is an overhead 
bridge ,over the railway at Meadowbank; and thence 
via Station-road to Main Road No. 165, although the 
alignment of this route in the vicinity of Meadowbank 
Station leaves much to be desired. The  traffic census 
previously referred to indicates, however, that the 
route via Bowden-street would be preferable to this. 
Tlie bridge crossing would be square in the case of 
site E-G and hearly so in the case of slte E-F. O n  
account of the ramped approach to the ferry on the 
south side and the elevation of the bridge, tlie latter 
would have to be extended beyond the southern bank 
for a considerable distance. On the northern side the 
river banks are much higher. The total length of 
bridge required at the site E-F would be 1,330 feet; 
consisting of five 160-foot trusses, three 70-foot plate 
girders, and eight p f o o t  R.S.J. spans. The estimated 
cost of such a work, allowing for the same widths 
of road and f.ootway as before and including 
approaches. i.e., for all work between the points E and 
F shown on sheet I of the plans, is f I 18.914. No bor- 
ings have been taken at this site, but the .particulars 
available in connection with the railway brldge alohg- 
side have been adopted. Check borings on tlie actual 
site of the crossing and in tlie vicinity of the piers 
would be necessary, if this crossing is adopted, be- 
fore the d+gn of the bridge is prepared. 

The  major difficulty in connectidn with the con- 
struction of a bridge at this site is the .interference 
which would result to the ferry during Its construc- 
tion. Owing to the distance to which the bridge and 
its approach embankments extend on the southern 
side the southern ferry ramp would have to be moved 
dowhstreani. The most appropriate position for this 
during construction is that shown on sheet I of the 
plans, and would involve tlie reconditionirig of Cavellr 
avenue, the resumption of an area of land from C. R. 
Mackenzie and Sons, the co'nstruction of a new road 
over the resumed strip and the construction of two 
new ferry docks-involving in all an  expenditure estl- 
mated at t 4 . m .  Furthermore, acccss to the timber 
yards belonging to Messrs. A. and E. Ellis would be 
seriously affected. and would have to be provided by 
internal re-arrangement of the yards and offices with 
etitrancc on to Leeds-street. Similarly the direct 
access from Concord-road to John Darlitlg's mills on 
tlie west side of the railway would be blocked, as the 
approach emhankment would necessitate the closing 
of the existing subway under the railway. 'The  only 
access to Darling's mill. and other  business premises 

I- 
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on the western side of tlie railway would be via the 
level crossing at Rhodes Station and l\’alker-street. 
The adoption of tlie ferry site would. thercforc. involve 
serious business disturbance in Concord. 

The appearance of the road bridge at  a considerably 
higher level than the railway bridge alongside would 
give a somewhat incongruous appearance until the 
railway bridge \vas raised; and the presence of the 
railway along the western side of the road approaches 
in Concord \voultl reduce tlie comniercial value of the 
road, only one side of which on the southern side of 
the river could be used for shops. 

The width of Concord-road atid Rowden-street is 
66 feet ‘and the grades generally do not exceed I in 
IS, with the exceptioI1 of a length of 400 feet of I in 
14.8, and another length of 403 feet of I in 12.9 
in Bowden-street. 

This scheme w0uld reduce the iniinediate resunip- 
tions to be made to a minimuin. These are shown 
by shading on sheet I .  and are estimated to cost a net 
amount of L5.239 (gross cost fg,$S9). The total 
cost of the work which would be immediately rcquirctl 
and may be considered an essential part of the bridge 
project. from the north-east corner of Tulloch’s Iron- 
works to Bowden-street is estimated to be f141,ooo, 
made up as follows:- 

Bridge and work between points E and F . . f i 18,914 
Net cost of resumptions . . . .  . .  5,239 
Removal of ferry service downstream . . 4P33 
Alterations to Messrs. Ellis’ yards . . . .  2.500 
Remaining roadwork (allowing for retcn- 

tion of existing pavement on main 
road on south side of river, for two 
years) .. . .  . .  . .  . . 9,967 

$140,620 
Say, L I ~ I , ~  

In addition, the existing pavement on the south side 
of the river from the end of the deviation north of 
Tulloch’s Ironworks to the bridge would have to be 
replaced with a new pavement within two years of 
the bridge being opened. Its cost, estimated at  f 6 . m  
for  a cement concrete pavement. should be included 
as one of the essential works required by the bridge, 
although carried out after the hridge is completed. 

COMPARISON OF SCHEMES AND RECOMMENDATION 
OF SCHEME 1. 

It will be seen that the initial cost of qcheme I is 
f r 4 3 , m  as compared with that for  scheme 2 of 
f 1 4 7 , m  ( f 1 4 1 . m  plus $6,000). If, however. allow- 
ance be made for maintenance and renewals, the vir- 
tual costs, or the costs of establishmerit in perpetuity 
(which is the proper basis for  comparison) of the two 
alternatives are fr69,ooo and f171,000. When the 
possibilities of error in the assumptions which the 
figures have been calculated are considered. the cost 
of the two schemes must be regarded as practically 
identical. The basis of choice between the two alter- 
natives must therefore be: which will give the best 

service ? This is intlced the fundamental considera- 
tion irrespective of tlie relative costs of the various 
scheme.. On thc grotinds of- 

( i )  The desirable routing indicated hy the traffic 
CCIlSIIS ; 

( i i)  thc relation of this bridge to  other projected 
bridges acrosh the Parramatta River, notably 
at  Silverwater; 

(iii) the ability to carry out the improvement with 
the minimum of inconvenience to traffic and 
business ; 

( iv) the increase in the be’nefited area in Kyde and 
Concord between the main road in approach 
to the bridge and the railway. of which the 
values will lie increascd by the two bridges 
being some distance apart instead of closc to- 
gether ; 

(v )  the better aesthetic appearance while the rail- 
way hridge remains at its present level; 

the Uhr’s Point-Church-street route is considered to  
be superior to the other and is strongly recommended. 
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FINANCING OF PROJECT. 
It remains I ~ O W  to consider whether. since the bridge 

aiitl approaches are to he tinanced under a toll system. 
the aniouiit of traffic is such as to n8ke  tlie work a 
sound financial proposition. 

For the purponc of investigation. a toll 1)criotI of 
twenty ycars has heen assuiiictl and a schedule of toll 
charges, simplifieil ant1 somewhat retlucetl, as operating 
on the newly-opened bridge over the George's Tciver. 
has been adopted as follo\vs :- 

... 

... 

... 

... 

... 

... ... 

... 

Motor Lorries- 
Up to I& tons capacity 
r(-3 tons capacity . . . 
Over 3 tons capacity ... 

Motor Omnibuses 
Charabancs } ' ' +  

Motor Cars ... ... ... ... o 6' 
Motor Cyclcs ... .., ... ... o 3 
Horse-drawn vehicles- 

r horse ... ... ... ... 0 3  
Each additiona? 'horse ... ... 0 3 

'The volume of tr:l%c \vhich would use the hridge 
has been estimated from the number of vehicles using 
the present ferry crossing. as obtainet1 from the Ferry 
Master's records. allowing for a 30 per cent. increase 
on these figures on the opening of the bridge. atid 
thereafter a further annual increase iii accorllance 

with tlie probable increase i n  motor traffic registra- 
tions in New South \\'ales. Curves showing the 
probable traftic wing the bridge over a period of 
twenty years are shown on sheet 5 of the plans. 

Sheet 6 of the plans is it graph showing the expected 
revenue from tolls after allowing for  tlie cost of 
collection ( wliicli lias Ixen estimated at fgo per week j .  
This graph also shows tlic annual expenditure that 
will be necessary 011 account of interest on the initial 
cost. annual maintenance chargcs. and various replace- 
ment items, 

Sheet 7 of the plans is a gralh sllowing how thc 
aiinual surplus o f  toll revenue. after meeting all 
other charges. builds up atid provides a f rec structure 
for posterity. /\ curve has also been plotted on this 
grapli sliowing the toll rcrenue wliicli it will  be neces- 
sary to collect eacli year iu order that the surplus may 
1)uiltl up to the virtual cost of the scheme in :t period 
of twenty years. From this graph it will lie seen that 
the application of a toll schetlule similar to that operat ~ 

ing at George's River Rritlgc \vi11 he more than sul'li- 
cicnt to provide tlie virtual cost of the schemc withiii 
;I period of twenty years. am1 that the toll could he 
waived. in all probability. at the end of eleven years. 

Tlie investigation has shown therefore that the 
fitlancing of the bridge 11y ;I toll system is ;L soancl 
financial proposition. 

The Principles of Road Location. 
BY H. M. SHERRARD, M.C.E., Assoc.~~.INsT.C.E. 

Assistant Clrirf 13 yn g '  inerr. 
HE location of a road is primarily governetl t)y 

the nature of the country traversed, atid by the 
imyortauce, o r  l~rospective importance, of thc 

route. 
The  bullock-team may follow np a valley, crossing 

atid re-crossing the creek by fords. antl then plunging 
~ i p  a steep spur and along a rocky ridge. Imt such a 
route. with its poor visibility.. steep grades. and ab- 
sence of bridges. is unsuitable' for present-day traffic 
conditions. 

The  traveller to-day demaiicls a siiiooth pavement 
to give comfort, ancl. to give long life to his costly 
motor vehicle, antl a dry " all weather!' road. El< 
also demands an absence of sharp or screened ciirves, 
with their hitlden perils. and their need for slackening 
speed. Tlie danger of sharp and " blind " turns is 
greatly accentuated after a road pavement Iias lrcen 
rccnnstructctl, as with better travellitig coiitlitions. 
traftic travels at higher speeds than before. and the 
curve that was formerly unnoticed becomes a potenti;tl 
tlaiigcr point. From tlie point of view of safety in 
use. an alignment as straight as is practicable in  any 
situation must. therefore. be the first consideration of 
location. Such a location will. other things being 
equal. also make for ecoiioniy in operation of thc 
vehicles using it. \\'here a new road is being locatctl. 
it is usually tint difficult to arrange reasonably wide 
curvcs unlcs.; there arc  special features \vhich closely 
confine the location. In the case of existing roads 
requiring such itiiproveinents. one of three methods 

T murt be adopted : a cr)n~itlerable length of the road must 
be relocated, o r  exch particular curve w dealt with. or 
the existing curves retained atid simply superelevated. 
'These conditions apply whcrc tlic road and the railway 
follow tlie same routc as between Blaxland and 



Katoomba. Here the railway. 011 account of its need 
for flatter ruliug gradients and wider curves has had 
preference over the road. which has beeu located on 
thosc parts of the ridge traversed uot rcquired hy the 
railway. 

This has resulted in the road being carried first on 
one side of the railway and theu on the other, crossing 
sometimes over the railway and sometimes under-~ 
when the latter, generally by dangerous blind turns 
which, at this stage, are difficult antl costly to improve. 
\\%ere it is possil)le to overcome these difficulties by 
carrying the road through wholly on one side of the 
railway. this is being done, as at Valley Heights, but 
elsewhere the alterations are being confined to the 
improvement of the existing bends. 

111 many cases sharp turns are of such nature as to 
render the matter of relocation ont of question on the 
scorr of cxpcnse. and the best that can be done is to 
superelevate the roadways. improve the surfaces, and 
provide casily visible warning signals. The curve at 
the I'icton subway will he knowu to many as an 
csailiple of  this nature. 

O f  secrmtl importatice conies the elimination of 
steep grades. The  existencc of a short length of 6 per 
cent. ( I i n  16) or 7 per cent. ( I in 14) grade. occa- 
sions 110 particular hazard to traffic i f  succeeded by an 
opposing grade or by a flat gradc. A length of very 
steep grade prccedetl or succeeded by othcr fairly 
steep grades i n  the Yame direction is a marked danger 
to descending traffic. however. antl a long leiigth of 
steep grade will inatcrially increase costs of asccnditlg 
trafic, 011 account of increascd petrol consumptiorl 
and retlurcd speed in low gear. 

Apart from traffic contlitiolls, however. the location 
of roads in siich a way as to avoid steep grades is 
often justified in ortlcr to avoid the excessive maill- 
tenance costs which occllr 011 such grades in certaill 
classes of country due to scour after rainfall. 

A third matter of importance in locating a new road 
is to avoid unnecessary height. In many cases. i t  \vi!: 
be more econotnical from the point of view of opera:- 
ing costs to travel around the obstacle than over I t .  
This will acmetimes add length to the road. 

111 comparing a nctmber of alternative routes, con- 
sideration must then Ire given to their length. ruling 
grade ant1 height reached, and a rcasonahle halance 
arrived at. 

The Eoginecr dealing with location, and design of 
roads needs to keep before him three prime aspects. 
viz., alignment, drainage, antl grading, and the ignor- 
ing of any one of the three will mean unsuccessful 
location. 

Modern traffic demands a reahonable straight road, 
LP. ,  good alignment ; it demands an ' +  all weather " road, 
i .e . ,  good drainage ; it demands a " top-gear " road, i.e., 
long lengths of grade not steeper than I in  20, though 
shorter lengths allowably steeper. It is f o r  the Loca- 
tion Enpinccr to meet these requirements. 

New Main and Developmental Roads 
Proclaimed. 

The following new Main Roads have been pro- 
claimed :-- 
Main Road No .  187.-The proclamation of this road was 

amcndcd i o  connect with Main Road No. 63 (Waria.lda t o  
Goodiwindi) a t  a point approximately 15 miles south of 
Yetman, instead of direct t o  Yetman, as previously pro- 
claimed. 

Main Rood No.  306.--From the Lismorc-Nimbin Road (Main 
lioad 1-0. 142) within thc Municipality of T.ismore, via 
h n o o n ,  rhrroughby and Rosebank, t o  thc  North Coast 
Highway (Main Road S o .  IO) at Mullumbimby. 

Main Road No.  31 I.-From Hunnerong Road (Main Road 
No. 1 7 1 )  near Smith Street, via Hogue Street and Fi tz-  
gerald Avrnne, t o  Maroubra Beach. 

Main Road No.  318.-From the Great \Vestern Highway 
(Main Road No, 5) via Marlborongh Road and Richmond 
Road, to  Rookwood Cemetery. 

The follo\\ring Main Road has bcen de-proclaimed :- 
Main Road No. 306.-From State Highway No. IO, west of 

Byron Bay, t o  a point outside Mullumbimhy. 
The following new Dcvelopmental Roads h a w  been 

proclaimed :-~ 
Developmentol Road N o .  1 OOS.-Extcnsion of existing 

Ikvelopmental Road from C.urnnock-Eurimbla to  link up 
with the A-01th-western Highway (Main Road So.  7) in the 
Macquarie Shire. 

Developmental Road No. 1045.-The road from Main Road 
No. 276.  near Towamba to  State Highway No. I ,  at Kiah, 
within Imlay Shire. 

Developmental Road No.  1087.-Extension of existing Ut-  
velopnicntal Road from Cowpasture Road wcsterlyeo 
Luddenham. 

Developmental Road No. 1095.-The road from Boggabri 
Ikiilwny Station towards hIanilla. Within Samoi Shire. 
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Testing and Experiment. 
BY A. C. MACK, B.E. 

Testing r :n g '  mw. 

T 1-11s is a scientilic age. The old rule of thumb 
methotls antl checks that sufficed in the days 
of our grantlfathcrs are 110 longer adequate. 

New materials antl new processes are  continually I)eing 
brought forward. ant1 we nrcrl tu have some means 
of ascertaining whether their use is likely to prove 
successful or otlicrwisc. ()It1 materials. of no substan- 
tial difference in appearance among themselves. have 
been tried. Sonic have bcen successful-some have 
failed. \\'e need to have some method of ensuring 
that only those that have proved successful will be 
iitilisetl. I t  is practicable to analyse and discover those 
characteristics of any matcrials whicli make for their 
snccess o r  failure. and then to apply this analysis to 
any materials ivhich are proposed fur use in  the future. 
This is the function of testing- to discover the 
prospective usefulness of new niatcrids. or of old 
materials in iiew situations. and to check up the 
iii;mner in  1\41icli any niateri;il; supplied to any work 
conforni t o  the rcquirciiieiits of tlie specification gov- 
erning the work. Hy taking sainples of any conipleted 
work antl testing tlictii. it is also I'ossihle to gauge 
whether the correct processes are heing used i n  its 
cotiitruction. Tcntiiic. tlicrefore. ciitcrs very fullv into 
the proper coiitlcct of any engineering work. 

-? 
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Main Roada Board T P s t i n p  LoLoratory. Briquette Machine 
for measuring the tensile strenxth of cement mortar. 

The Board has cstahlishctl in the basement of its 
oficcs at 3 q  Castlereagh-street. Sydney, a well- 
equipped laboratory for the testing for road materials, 
rocks. gravels. soils, bitumens, tars, oil, cement, sand, 
cement concrete and asphaltic concrete. In  conjunction 
with the Testing Branch of the Ikpartnietit of Public 
Works antl tlie Testing Laboratory of the Engineering 
School of the University of Sytlney. i t  is ahle to con- 
duct any tests or experiments that inay he necessary 
in connection with hixhmay materials. Some measure 
of the extent anrl rapid growth of the testing worli 
sincc the inception of the laboi-atory may be gauged 
iroiii the fact that tluring the six niontlis ending 30th 
.lune. I ~ J  721 samples were suhniittetl for test, on 
which a total of 1.936 scparate tests were made. Dur- 
ing thc nlonth of !itIy. 197 samples were reccivctl. on 
which 644 tests were rarried out. 

;\Ithough the laboratory has been established pri- 
marily to assi'st with main road works. its use is not 
confined to these. Tests arc also untlertaken on behalf 
of Councils or tlie general public at fixed charges 
which are based on actual cost. 'l'lie scale of fees is 
set out on M.R.B. Form No. 169. which may lic had 
on application to the Acting Secretary, or the Testing 
Officer. Any materials for testing should be addressed 
to the Chief Fngineer. Main Roads Board of New 
South Wales, 3oi) Castlereagh-street. Sydney. Par- 
ticular care should be taken that any information 
describing the source from which they have heeti oh- 
taincd. by whom forwarded, antl what tests are re- 
quired should be set out. and the paper on which this 
is given enclosed in  an envelope. Tt is soiiieti~nes found 
that these particulars are placed on loose papers among 
the samples. These become worn during the transport 
of the sample and are oftcn almost illegible on receipt 
at the laboratorv. Hence the need of placing such 
papers in stout envelopes. 

Use of Diatomaceous Earth in Concrete. 
H KOUtiH the courtesy of Sir John Sulman. the 

Board's attcntion has recently been directed to 
the use in tlie State of North Carolina, U.S.A., 

of diatomaceous earth for the improvement of the 
streiipth of concrete pavements. This material coil- 
sists of tlic siliceous cases. or " ft-ustulcs." of minute 
l)lmits linowii ax d ia tom.  which inhabit fresh and 
salt water. antl i n  some instances, datiip soil. I t  is a 
very light, porous suhstancc. gciierally white to grey 
in colour. LVhen pure, it contains silica antl watcr 
only. but in  most deposits. clay and other impurities 
arc present. By virtue of its finely tlividetl nature. its 
atltlition to any concrete mixture increascs thc  strength 
atid promotes workability. and so permits the use of 
drier consistencies in field concrete. 

T 
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The North Carolina experiments liave shown that 
by the arlditioii of quatitities ranging from I pcr cent. 
to .j per cent., by weight. of the cement content. the 
average compressivc strength has been increased 3 per 
cent. i n  twenty-eight days. and X per cent. in oiie year. 

Deposits of diatomaceous earth occur in New South 
\\'ales, near Barraha, Cooma, Coonalxuxhrati, Lis- 
more. Orange. Braidwood. Rungoma. Cobhadah, Glen 
Innes. Newlrridge. Paddy's River, Tweed River, ancl in 
tlic \\~elliiigtoii district. 

The Bridge over the Wagonga Inlet 
at Narooma. 

BY F. LAWS, B.E. 
Assislant Designing Engtnccv. 

HE little seaside village of Narooma. which is 
respoiisilile for many tales of fish. big antl other- 
wise, lias f u r  many years been hantlicappetl by 

poor iiicaiis of communication with the metropolis. 
The original means of crossing the \C'agong-a Inlet was 
by iiicaiis of a haiid-punt holtling- two vehicles. 'lhis 
was later convertctl to a power punt by the installation 

T the liiiigetl type of opening s11;iii with attaclietl counter-. 
balance was selected. The mechanism on this tylic, 
though Iieavy. is simple ant1 in this particular instance 
lias lieen arraiigcd so that operation will I J ~  pcrfornietl 
by hatid by one man. tlue to the intl-otluction of Ila11 
aiitl roller bearings. The opening spau is located in 
the ii>itldle of the stream and the crossiiig is completcd 

.. . 
I .  

% ', . .  , ,  
$, ': 
? ,  

I ,  
, .  

- .  , -.. '._ AN ELEVATIONOF THE PROPOSED BRIDGE 
LOOKING DOWN STREAM 

of an oil engine. but was still only caliahle of carrying 
two vehicles. \\'lieu the general improvement of the 
Prince's Highway was cornmeiicerl with the operations 
of the Main Roads Roard. this wvas o m  of the points 
which tieetled attention. .4 hridge \vas fouiid to be 
the most reasonable mentis of improvemetlt. as it would 
avoid the possil~ilitics of delay to traflic tlue to conges- 
tiou. atid possible I)realctlomns. ant1 stoppages nccessi- 
tatetl by rough weather, which the fcri-y involves. 

The width of h e  river at the bridge site is approxi- 
mately 370 feet. antl the maximum depth of water is 
15 feet at low level, the range of tide heing 4 ft. 6 i n .  
Rock occurs practically at the surface on the northern 
I)aiik p i  tlic river. thc surface of the rock gradually 
dipping to a depth of 4; feet at the southern bank. 
-The requirements for navigation purposes. as laid tlo\vn 
by the Ilepartment of Kavigation, call for a liorizontal 
clearance of :o feet. and a vertical clearance nf 60 feet 

by two 160 feet through steel truss slians. which pro- 
vide I O  feet clearancc I)etween the unrlcrside and high 
water for barges m t l  othrr light water-bornc tratic. 
7'lie sn l , i~rur tu~-e  consists of reinforced concrete aliut.. 
ments ant1 pier?, the noi-tliern ai)utmcrit Iieing fountletl 
on tlic rnck. The piers in the water are carried down 
to rock which is about 26 feet I ~ l ( r w  low water. with 
1 2  feet of overlying sand. Tlic southcrn ahutment 1s 
istablishcrl on timl)er I'ile.; d1-ivc.n 3.; fcet in the sand. 

above high water. 011 accuuiit of the low southern 
hanli. these conditions made it necessary to include an 
opening span in the structure. A comparison of costs 
of vertical lift spans and single leaf bascule spans I 
tlcmotistrated that tlic latter should be adopted, and ~ 

Existing Ferry over Wagonga River. 
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Truss for Wagonga River Bridge in course of assembly at 
Contractor's Works. 

On the fixed spans. the (leek is of reinfnrcctl concrete, 
but tirnher has been used for the deck on the opening 
span to reduce the dead mciglit. The britlgc necessi- 
tates the formation and paving of apl)rosiniately r,ijo 
feet of approaches, with sul)sitliary works. Owing to 

the high north and low south bank, the earthworks are 
fairly heavy. The north approach provides for a curvc 
with a radius of 120 feet, which is the largest that 
could he provided at reasonable cost. On  the south 
side, the approach is straight in the immediate vicinity 
of the bridgc. 

The  construction of the bridge has been divitlctl into 
two parts :- 

( a )  The manufacture and supply of the steelwork. 
( b )  The construction of the foundatinns and all- 

proaches, the erectinn of the steelwork, and 
the completion of the bridge. 

A contract for the former has heen let to Messrs. 
Morison antl Bearby. of Newcastle, for the sim of 
L12.267 2s. 6d. JVhere possiihle, Australian material. 
produced by the Broken Hill Proprietary Works at 
Newcastle. is being used-only tlie large plates. xhaft- 
ing, and bearings being imported. The fabrication is 
now in hand. 

The construction of the piers. erection of steelwork, 
and the halance of the work is being carried out by the 
State Monier Pipe antl Rcinforced Concrete IVorks. 
fo r  the suni of L q , 4 ~ 5  16s. 7d. 

V T .  . The Prince's Highway. 
Works Done to Date and Proposed 

Programme. 
BY D. CRAIG, M.INsT.C.E. 

Chief Engineer. 

HE Prince's Highway (State 1 lighway No. I )  is 
one of the four main arterial Iii,uhways ratliat- 
ing from Sydney, atid is the Coast Road be- 

tween Sy(1ney atit1 Rlelboume. It  passes through 
sotne of the most beautiful coastal scenery of the 
Corninonwealth. antl on this acco~int alone attracts 
great numhers of travellers. In addition. on account 
of the absence of railway facilities south of Nowra. 
it acts as the main feeder between the South Coast 
and the capital. I t  is, therefore. one of the most im- 
portant highways of the State. The  highway cum- 
niences at tlie City of Sydney and passes over George's 
River Hritlge (opencrl to traffic by the Sutlierlantl 
Shire Council earlier in the year j  at Toni Ugly'.: 
Point. thence through Sutherland. Bulli Pass, J4~olloii- 
gong, ICiama, Nowra. Hateman's Bay. Moruya. 
Narooma. Bega and Eden to thc Victor~an border. a 
total tlistauce of 351 $ miles. 

As sot111 as possible after its inception in 1925, thc 
Hoard traversed the Prince's I-Iighway and arrangetl 
with thc Councils of St. Peters, Sutlierland. Bulli, 
North Illawarra. \\'ollongong. Central Illawarra, 

T Nowra, South Shoalhaven. Clyde. and Imlay for the 
reconstruction or construction of portions of the high- 
way that were in urgent need of attention. Work was 
commenced towards the end of 1925. and has been 
consistaitly ~ ~ u r s u e d  since that time. 
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In the nietropolitan area, City-road, 1)arlington ; 
King-street. St. Peters : Arncliffe Hill in Rockdale, 
and the road from Sutherland to Heathcote havc been 
reconstructed, while work on a numlier of deviations 
for the improvement of tlie gradient antl aligtiment 
hetweeii Waterfall and the turn off of the Lower South 
Coast road. at 1 lelensburgh. is now proceeding. \\'it11 
the cuiiipletion cif these deviations. the whole of tlie 
road in tlie county of Cuiiiberlatid-a length of ali- 
proxiiirately 41 miles-will have been placed in a 
location apliropriate to modern trafic conditions. =\ 
special iiiveitigation was iiiaile recently with a view to 
seeing whether it \\-oultl be practical)le to avoid the 
steep grade of the Bulli Pass section. h i t  this ha5 
proved abortive. 

Clutside tlie county of Cunihcrlancl (with which i t  
is the primary objective of this article to deal). exteii- 
sive works havc also been carrictl out. 

Froni Bulli to Macq~iarie Rivulet. a distance of 
approximately 20 miles, the road has heen almost 
entirely rcconstructetl. The work involvctl some minor 
deviations as \vel1 as tlie reconstruction of several 
small I,ridges and the rcbuilding of culvcrts. The  
railway level crossing at Yallah has heen replaced by 
an ovcrhrirlge. 

From Macquarie Rivulet to Miniianiurra Uritlgc. 
the higli\vay is Iieing deviated from the existing road 
via .-\lIiion Park and Shellharbour for the greater part 
of its length. The distance along the old route is 
approxiinately 10% miles, and along thc new route 
7% miles, thereby saving about 3$ miles in length 
and at the same tinie eliminating sevcral sharp bends, 
steep gradients. antl two railway level crossings. The 
constructional work along thc dcviatctl road is i n  hand. 
and it is anticipated that it will be completed with a 
permanent pavcment towards the end of 1930. A sum 
of i60.000 has beeti allocated to the work for this and 
next tinaricial year from Federal Aid Funds. 

From Minnamurra Bridge to Kiama, a distance of 
about 4 miles. a new pavement has been laid with the 
exccption o f  oii Bombo Hill and on the approach to 
Kiama where. owing to the heavy grade of the existing 
road. deviations are under consideration. preliminary 
surveys having already heen carried out. 

From Kiama to Kowra, a distance of '7 miles, the 
existing road has many sharp turns and steep grad- 
ients. i\ preliminary survey of this section has been 
made wliich lias intlicated the feasibility of construc- 
ting several minor deviations to improve the gradients 
and alignment. The pcrrnancnt survey of these devia- 
tions is i n  hand. Meanwhile. the existing road surface 
is being improved atid will be maintained in fair traffic- 
able condition pending geiicral rccanstruction as funds 
hccomc available. The  construction of a bridge at 
Tullian Creek, between Bcrry a'nd Nowra. is nearing 
completion. 

For a distance of about 9 miles south of Nowra. a 
new pavement has been laid arid work is at present 
in hand extending it a further 3 miles. Beyond this 
point, three short deviations have been completed in 

tlie vicinity of \\-atidantlian, and three new bridges arc 
in course of erectiun. :Z siiiii of f30.000 has been pro- 
vided from Fctleral :\id Ynntls for the current year 
for the pnrpose of constructing a pavement. 

Between \\~':uidantli;m antl Bega, a system of inten- 
sive maintenance has been institutetl, which has in- 
cluded the widening of the road at sharp turns atid 
the improvement of the running surfacc generally. h 
new liridgc, rlescril)rtl elsewhere in this journal, is in 
course of constructioii uvc r  IVagoiiga River at Nar- 
ooma. which it is anticipated will he coinpleted early 
in 1y3r. Mlranwhile art-angemetits have been made for 
the tratisfe? of the eight-vehicle fcrry at Batenian's 
Bay to Narooma. and a twelve-vehicle steam fcrry has 
been provided for  Datcnlan's Ray. These ferries arc 
now in use at their respective placcs. A permanent 
survey lias becii carried nut of the road up to a point 
< .  1 j miles south of  Noivra. 

From l3eg.a towards the Victorian border, a ~ x r -  
manent sur%-ey of tlie road has beeti made for a dis- 
tance of over 25 miles, atid approximately ~ 3 ; i  miles 
of new road with a gravcl pavement has been con- 
structed together wit11 :I reinforced concrete bridge 
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Widened and Super-elevated Curve, with cutting cleared to 
improve visibility, on Gravel Road near Moruya. 

over Frog's Hollow. Beyond this point. intcnsive niaiii- 
tenance has Ixen carried out antl a great deal done 
towards witlening the sharp curves and the iniprovc- 
nient of the surfacc; fzo,ooo has been allocated from 
Fcdcral Aid F'untls for new construction work for tlic 
vear 1930-31. 

Altogcthcr B total leugth of 5 niiles in  the metro- 
politan area. and $)< miles in the country lias beeti 
constructed. while I O  and I 1% miles respectively are 
i i i  course of construction. 

'Hie whole of the road, with the exception of those 
portions i n  the Bulli Shire helow the foot of the Bulli 
Pass, and in thc Municipalities of Wollongong. Xowra. 
Berry and Bega. is being maintained dircctly by thc 
Board. 

On tlie mninten;uice worli from south of Bulli, Shire 
to thc \;ictorian border. the Board has. at present. eight 
rollers. fourteen graders of various kinds, three road 
drags and various smaller items of plant employed, antl 

I x  
i '  

Layins Pre-mixed Bituminous Macadam at Kiama 

approximately f j5.000 has been allocated for this maim 
trnance and improvement work tluriiig the present? 
financial year. 

\\'licre\;er the alignment and the gradient of the 
existing road are satisfactory. the maximum advantagc 
is being titlicii of the existing pavement to form a hare 
for a wearing course in  any reconstruction operations. 
Similarly. wherever intensive niaintenance is untlcr- 
takeii. the existing pavement is being witleiled and re- 
shaped so that it will ultimately form a base for a 
wearing course. 

From Bulli to approximately 20 miles south of 
Nowra. the type of pavement adopted has coiisisted of 
a wearing course of premixed o r  pcnetration bitu- 
minous macadam wit11 a foundation course of broken 
stone or Telford base. \A%en reconstruction south of 
that point is about to be undertaken. the fullest coil- 
sideration i d i ,  following the Roartl's general policy. 
be given to the iisc of auy local road-making materials 
availal)le, antl the nature of these materials will tleter- 
mine tlie type of pavement to be adopted. 

In order that the traffic along the highway may be 
protected ant1 guided to the fullest extent. it lias Iwcn 
decided to erect route, aligtiment. danger aut1 direction 
signs and mile posts throughout, a id  this will be given 
effect as soon as arrangements can be made. 

Reconditioned Gravel Road neur Moruya. 

Since the road has become a State highway (1st July; 
1928), the Board has endeavoured to place the surface 
of the road in such a condition as to permit of com- 
fortahle travelling. while at the same time it has under- 
taken construction works where the alignment or grades 
required irnprovemcnt to make the road safe and econo- 
mical to transport. 

Work yet remains to be done to hring tlic wholc 
length of the highway up to the desired standard, but 
on the whole, the objective aimed at lias been achieved, 
and tlie road is now in  a hetter and safer condition for 
travcllcrs than it has been for nianx years. 

The Federal Highway. 
Tenders have been called for the construction of 

earthworks and culverts on ten miles of the Federal 
1 iighway, between Collector and Canberra. This sec- 
tion extends southwards from contracts, totalling rq 
miles, on which work is in  progress. or has been coin- 
pleted in thc last twelve months, and is the greatest 
Icngth so far included by the Board i n  one contract. 
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Work or Articlc. 
Name of 

Succes.f ,LI 'renderer. 
Ucscnptiun. 

I 

Tenders and Quotations Accepted. 

Amowit 
Accrptcd Tender 

t S .  d .  

Thc following Tonilers arid Qnot,at,ionn wcrc acceptcd by thc Board clnrinc thc  rnorith o f  :\ygwt. 1929 :- 

TENDERS. 
... 

... Ahercromhi~ 

Gunning . . . . . .  
Tenterfield (Shirc) ... 
Boree . . . . . .  

Imlay . . . . . .  

. . . . . .  Granville 
Erina . . . . . .  

7 

3 

224 

1041 

.=I 

9 

Erina ... 

Zoonstruction of 1,577 Ieet of dcvi;ttion on N~irth-wr.;tcrn 

Construction of 3 miles of earthworks, gravel bax  cnursc, 

Taking delivcry of steelwork and construction of Marylm~~l  

Highway a t  Rock Creek Bridge. 

and bitumen penetration macadam surfacr cvursc. 

lliver Urirlge. 

Maiidagcry Crcck. 

Creek. 

ronstruction of h-span concrete bridge and approach?.; at 

Construction of 3-span concretc bridge ovrr 1lat;rganah 

Reniuval and rc-crcction of W.B. cottage . . . . . . . . .  
Ilaolage of 1 0 . 4 ~ 4  tons of materials . . . . . . . . .  

( 
Ilire of up t r r  six ?-ton motor trncks . . . . . .  { 

. 704 IX 0 \\-. 11. Berry ancl Srm.. 

J o h n  Fowlcr S: C o .  I 1  . X j i )  8 7 

11, I<, Hornibrook, T.td I 1 . ~ 7 1 ,  0 n 

'Y,r,ro 7 0 J .  Jamicson . . . . .  

\TT. L?. Rlcl )on:ild ... 3 , 5 3 6 7 3  (1 

... 6.; 0 0 H.  H .  I2ohrrts 
_ . .  ?.letal and coal. C! F. 11. I<?ckIrss 

3s. pcr ton. 
(hke  ancl bitumrn, 

( ( I !  3s. Gd. per 
ton. 

(Aus.) Ltd.  

G. Goodman . . . . . .  fir1 7s. 9d. pcr hour. 
I\. C.. Irwin . . . . . .  ( r r  8 

Work. 
IT.,me of 

n r r o m m ~ ~ ~ l e d  Tenderer. 
Description. 

The acceptanre by the respectiw Conncils of the  following Tenders has bcrn nppru~rcl hy tliv I h m l  dur ing  thc n i u n t h  of 
Aupst ,  1929 .- 

I 

Amituut of 
Kecorninciidcd 'Tcnder. 

Wakool . , . 
Yanko ... 
Boree ... 

lh .., 
Merriwa ... 
Patrick Plains 

Yallaroi . , . 
Tweed ... 
Murrungal . . , 
Merriwa , , . 
Patrick Plains 

Tomki ... 

Do ... 

TI0 

110 

Tnm hnrumha 

Hume . . . . . .  
Wyaldra ._ .  
Porl Stephens 
Invprell ... 

U0 ... 
Nymboida ... 

Do 

... 

... 

... 
_ . _  

_ . _  
... 

... 

... 

... 

... 
_. 

... 

... 

... 

.... 

... 
_ . _  
... 
... 
... 
_ . _  
... 
.. .  

... 

... 
Kyogle ... 

Do ... 

1,IOj 
1,108 
1,104 
1.104 
1 . 1 0 2  
1.124 
1,124 

63 
14' 

1.oj8 
1.102 

213 
213 

64 

6q 

1.143 
1,117 
1.ohz 
1,037 10s 
1 , 1 1 9  
1.002 

I 2 1  

I.IL9 
1,050 

1,500 c. yds. gravelling .._ . . . . . . . . . . . .  
Forming and gravelling . . . . . . . . . . . . . . .  
Construction of two culverts . . . . . . . . .  ... 
Construction of 15 in,  pipe culvert . . . . . . . . . . . .  
Forming and gravelling . . . . . . . . . . . . . . .  
108 chains, formation and gravelling . . . . . . . . .  
Construction and eravelline . . . . . . . . . . . . . . .  

... 

... 

... 

... 

... 

... 
in. 

J .  and F. Wilson ... 
\\'. J .  Jackson 

Debcnham Pipr ( 'o.  . . .  
C.. A .  T.rahry . . . . . .  

... 
T. E. lhv ic s  . . . . . .  

. . . . . .  F. PrWJr 
n.  Shearer . . . . . .  

3,900 f t .  
5,767 lin. f t .  c ~ n s t r n c t ~ o n  between 3 m. 3,589 f t .  and 4 in. 

Construction of 3 concrete box cnlvprts 
Forming. gravelling, &c. . . . . . . . . . . . . . . .  

Clearing, forming and ~oarning . . . . . . . . . . . .  
Gravelling, culverts, &c. ... . A .  . . . . . . . . .  
Construction between 2 m. 2,000 f t .  and 3 111. 3,050 ft. 
Gonstruction in watcrbound macadani between 6 2  and 

9.310 lin. f t .  sandstone construction 
1.584 lin. ft. construction . . . . . . . . . . . . . . .  

4,100 ft .  
. . . . . . . . .  

do do . . . . . . . . . . . . . . .  
do do . . . . . . . . . . . . . . .  

... 

63 m. 
. . . . . . . . .  

Excavation, filling, itc. . . . . . . . . . . . .  
Construction. section 2 ,  Murwillumbah to  I3Ine Knnh 
Forming and gravelling. 12,400 lin. f t .  _ . _  
Vorming and gravelling . . . . . . . . . . . .  
Bridge iiver Huiiter River at hlaison lhrn _ . _  _ _ .  
Bridge nvrr I lnnter I<iver at Howmarl's CrusHing ... 
1(,,808 lin. f t .  construction between ,j In. 500 ft .  and U 

d i )  . . . . . .  

T. McLrirg . . . . . .  
MI. Jackson . . . . . .  
L. J .  Baker . . . . . .  
F. 7horlry . . . . . .  

T. Hcwitt . . . . . .  
r\dd1stm & Rkcrcgor ... 
F. Gilbert . . . . . .  

J .  Ilronry 
B. Murray c t  C 

(;ox i r n c ~  blciiiven . . . I  

1.. ('lcal . . . . . .  I 
J .  C,iolcy . ._  

\\'. I < .  Oshmic 
I .  .\. Iackwn k Sons 
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QUOTATIONS. 

Vol. I, No. 1 .  
~ _ _ ~  ~ 

No. of 
Quotation, 

540 
565 
567 
570 
571 
575 
577 
580 

581 

585 

586 
590 
5'9 
544 
598 
548 

587 
59' 
595 
596 
597 
m i  
56? 

555 

613 
b i b  
599 
602 
606 

Description of Article. 1 Namc of Successful Tenderer. 

2 traversing screw jacks . . . . . . . . . . . . . . .  Consolidated Pneunat ic  Tool Co. . . . . . .  
... 12. Fowler, Vianini, Ltd. . . . . . . . . .  

I dessicator, 25 x 30 x 25 cms. . . . . . . . . . . . . . . .  Elliott Bros., Ltd.  . . . . . . . . . . . .  
1,670 1. ft.,. j in. x 3 in. trachyte sets . . . . . . . . . . . .  Lovrridge & Hudson . . . . . . . . . . . .  
I steel vertical filing cabinet . . . . . . . . . . . . . . .  Chartres. Ltd. . . . . . . . . . . . . . . .  
Mastic jointing, 240 pieces type .. A." joo 1. ft.  type .. B . . . . .  Stuart 8: Sun . . . . . . . . . . . . . . .  
1,600 1 .  ft . ,  deformed metallic jointing, 18  gauge . . . . . .  Malleys, Ltd. . . . . . . . . . . . . . . .  

Mastic jointing, ZOO pieces type .. -4,'' 180 pieces type .. B," Stuart 8: Son . . . . . . . . . . . . . . .  
Chain wire fencing, boo ft.,  8 gaugc galvanised, 24 in .  x 2 in. Cyclone Fence and Gate C o .  . . . . . .  

Reinforced concrete pipes, 90 ft. x 30 in., 30 ft.  x 11 in. 

Reinforced concrete pipes, 89 ft. x 15 in., 151 f t .  x 30 in., 41 ft .  State Monier Pipe Works . . . . . . . . .  
x 2 1  in., 63 f t .  x 2.1 in., 248 ft.  x 30 in. 

420 picccs type '' C." 

mesh. 
8,000 f t .  galvanised chain wire fencing. 24 in .  x 2 in. mesh 
Reinforced concrete pipes, 30 x 15 in. . . . . . . . . . . . .  l<. Taylor, Ltd.  . . . . . . . . . . . .  
1,200 tons bitumen, Gol70 penetration Shell Co. of Australia . . . . . .  

Reinforced concrctc 6 ft .  x 2 1  in., b4 f t .  x 24 in. . . .  I< Taylor, Ltd. . . . . . . . . .  
Petrol driven watcr . . . . . . . . . . . . . . . . .  Cameron, Slitherland Srward, 1,td. . . .  

Air vessel . . . . . . . . . . . . . . . . . . . . . . . .  Glebe Engineering Works . . . . . . . . .  
HPinforcrd concrete pipcs. 240 f t .  x 15 in. . . . . . . . . .  1%. Taylor, Ltd. . . . . . . . . . . . .  
6bo f t .  metallic jointing . . . . . . . . . . . . . . . . . .  F. G. Kerr 8: Co. . . . . . . . . . . . .  
2 7 0  tons 6 in. ballast ... :.. . . . . . . . . . . . .  Sellen and Sellen . . . . . . . . . . . .  

... Cyclone Fence and Gate Co. . . . . . .  
. . . . . . . . . . . .  

zu,ooo sets of 6 Order Forms . . . . . . . . . . . . . . .  Lamson Paragon, Ltd. . . . . . . . . .  

2.100 tons blue metal spalls . . . . . . . . . . . . . . .  Ncw South Walcs Associatrd Blue Mctal 
Quarries, Ltd. 

8 in. mastic jointing, 14 picccs 8 ft. x 7 in. . . . . . . . . .  Ormonoid Roofing and Asphalts, Ltd.  ... 
Reinforced cuncrete pipes, 400 f t .  x 18 in., quo f t .  x 15 in., R. Taylor, Ltd.  . . . . . . . . . . . .  

300 tons sand . . . . . . . . . . . . . . . . . . . . .  River Sands, Ltd. . . . . . . . . . . . .  
Boat, double tuck, Clinker hnilt . . . . . . . . . . . . . . .  White & Co. . . . . . . . . . . . . . . .  
Reinforced coiicrctc pipcs, 1,103 ft. x 1 8  in., 165 f t .  x 21 in., State Monier Pipe Works . . . . . . . . .  
Turntable .._ . . . . . . . . . . . . . . . . . . . .  Arnlstrong Holland, Ltd. . . . . . . . . .  
Fencing, hardwood posts, 3 x 10 in. dia. x j ft. 0 in., 163 x 8 in .  A. S .  Craig . . . . . . . . . . . . . . .  
200 tons 21 in. metal . . . . . . . . . . . . . . . . . .  Ncw South Wales Associated Blue Metal 

330 ft .  x I Z  in. 

193 ft. x 30 in., 66 ft. x 36 in. 

x 3 in. x 7 ft. 6 in.. 330 x 7 in. x 24 in. s 8 f t .  I O  in. 

... 

... 

... 

... 

... 

... 
vletal 

... 

... 

... 

I Ouarries Ltd 
2.040 1.  f t .  6 in. x 4 in. trachyte sets . . . . . . . . . . . .  Bowral Traihyte Quarries Syndicate 
350 tons 8 in. hallast . . . . . . . . . . . . . . . . . .  Sellen and Sellen . . . . . . . . .  
Rcinforccd concrete pipes, 24 ft .  x 15 in., 18 f t  x 3n in. ... State Monier Pipe Works . . . . . .  
12 j cubic foot scoops, 48 wooden handles . . . . . . . . .  Gihson Battle & Co. . . . . . . . . .  
Reinforced concrete pipes, 1,080 f t .  x 18 in., 78 ft. x 21 in., State Alonier Pine Works . . . . . .  

82 f t .  5 in. x 30 I<.,-IOO f t .  4 in. x 36 in. 
' 

Reinforced concrete pipes, 132 ft. x 18 in. . . . . . . . . .  R.  Taylor, Ltd. . . . . . . . . .  
Blue metal, 200 tons 1 in.. 100 tons 14 in., 50 tons in. ... New South Wales Associated Rloe 1 

12 galvanised steel concrete lest cylinders, 6 gelvanised concrete Chown Bros. and Mulholland, Ltd,  ... 
slump cones. Alalleys, Ltd. . . . . . . . . . . . .  

500 tons 13 in.  blue metal . . . . . . . . . . . . . . . . . .  Statc Mctal Quames, . . . . . . . . .  

Quarries. Ltd. 

Amount of 
Accepted 
Quotation. 

s. d. 
40 o U 

59 5 0 

79 5 6 
I 2  I O  U 

I J  5 0 
16 18 5 
3' 2 3 

247 3 3 

0 2  15 o 

27 0 0 

146 5 0 
5 2 0  

9.000 o o 
58 0 ' 0  

40 18 9 
45 10 0 

393 ' 5  0 

5 12 6 
40 10  o 
I 1  g 2 

103 IO  o 
' 8 7  

186 4 4 

105 o n 
26 IO o 

428 6 I 

317  0 0 

46 5 5 

50 U o 

89 s 0 
103 I O  10 

14 2 3 
32 16 5 

357 I5 11  

'5 I O  5 
112 I O  U 

I O  19 0 

3 '5 0 
129 3 4 

Nambucca River Bridge, Macksville. 
'I'IIE Board has approved of the preparation of plans 
and specifications for a fixed bridge over the N a n -  
bucca River at Macksville, on the North Coast High- 
way (State tligliway No. I O ) .  in the Shire of Nani- 
bucca. 

The  selected crossing is in line with Cooper-street, 
with approaches via Bent, Wallace, and Cooper streets, 
and the structure mill he 700 feet long, made up of two 
140 stcel truss spans, with steel girder approach spans. 
The  Department of Navigation has approved of tlic 
preliminary design, and Messrs. Allen Taylor and Co. 
have agreed to remove their wharf. which is above the 
selected site. Funds are available for an early com- 
mencement of the work. 

Sackville Ferry. 
TENDERS havc hccn called for the snpply and delivery 
of a six-vehicle petrol-driven punt for Sackville Ferry, 
on Main Road No. 182, in the Shires of Baulkham 
Hills and Colo. The present small hand-operated two- 
vehicle punt has served for many years, and the in- 
creased capacity and specd of the new vessel will allow 
traffic to take full advantage of recent improvements to 
main roads leading to this crossing. The  new- punt 
will he in operation before the commencement of the 
holiday season, and, by way of adding further to the 
safety and convenience of traffic, the ferry approaches 
are heing equipped with a set of the standard reflecting 
warning signs recently adopted by the Board for use 
in connection with ferries generally. 

Sydney: Alfred Jmcs Kent. 1.5.0.. Qwemrnent Printer-1029. 
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