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MAI}t LINE R.AILW AY C O l\I M I S 8 I O N. 

(Seal.) VroromA by the Grace ot GoD of tlw United Kingdom of Great B1·itain and Ireland 
Queen, Defende1· of the Jiaith. 

To our trnsty and well-bel!:>ved CnARLES STUART CANSDELL, Esquire, WILLIAM DoDERY, Esquire, 
· ADYE · DouGLAS, Esquire, the Honorable PHILIP OAKLEY FYsn, Esquire, the Honorable 
FREDERICK MAITLAND INNES; Esquire, DAVID LEWIS, Esquire, and the Honorable JAMES 
MILNE WILSON, Esquire. · 

GREETING: 
WHEREAS We have thought ·it expedient for divers good causes and considerations Us thereunto moving 
that Enquiry should forthwith be made as to the probable Cost of constructing a Main Line of Railway to 
connect Hobart Town with Launceston, and providing such Hail way with sufficient and effective Locomotive 
and Rolling Stock: Know ye that We, reposing great trust and confidence in your fidelity, discretion, and 
integrity, have anthorised and appointed, and by these Presents do authorise and appoint you the said 
CnARLES STUART CANSDELL, WILLIAM DoDERY, ADYE DouGLAs, PHILIP OAKLEY FYsn, FREDERICK 
MAlTLAND INNES, DAVID LEWIS, and JAMES MILNE WILSON, or any three or more of you, to make 
diligent Enquiry into the probable Cost of constructing a Main Line of Railway to connect Hobart Town with 
Launceston, ancl providing such Railway with. sufficient ancl effective Locomotive ancl Rolling Stock: And 
for the betterdiscovery of the truth in the premi_ses We do, by _these Presents, give and grant unto you or any 
three or more of you full power and authority to call before you all such persons as you shall judge necessary 
by whom you may obtain information in the premises: And Our further will and pleasure is, that yon or 
any three or more of you shall reduce into wr~ting under your _hands what you shall discover in the premises, 
and do and shall, on or before the Thirtieth day of June, One thousand eight hundred and sixty-eight, 
certify unto Us iri Our Executive Council in Tasmania, in writing under your hands respectively, your several 
proceedings by force of these Presents, together with what you shall find touching or concerning the premises 
upon such enquiry as aforesaid: And We further will a:qd command, and by these Presents ordain, that this 
Our Commission shall continue in full force and virtue, and that you Our said Commissioners or any three or 
more of you shall and may, from time to tim•e, p:roc·eed in the execution hereof, and of every matter or thing 
herein contained, although the.same be not continued from time to time by adjournment: And We do hereby 
command all and singular Our loving subjects whomsoever within Our said Colony of 'l'asmania that they 
be assistant to you and each of you. in the execution of these Presents: And we clirect and appoint that 
Humr MUNRO HULL, Esquire, shall be Secretary to Our said Commissioners, and We command that he 
shall be assistant to them in the execution of these Presents. 

In. testimony whereof We have cau.sed. these Our Letters to be made Patent, and the Public Seal of 
Our Colony of Tasmania to be hereunto affixed. · 

Witness Our trusty and well-beloved Colonel TnoMAS GonE BnowNE, Companion of the 
Most Honorable Order of the Bath, Ciiptain-General and Governor-in-Chief of Ta8-
mania and its DependenciEs,· at Hobart Town, in Tasmania aforesaid, this Second day of 
November; ·o-n·e thoi1sand ·eight hundred ·and sixty~seven. 

T. GORE BROWNE. 
By His Excellency's Command, 

· Tnos; D'. CHAPMAN, for the Colonial Secretary. 

GOVERNMENT NOTICR 

No. 76. 

Colonial Secretm·y's Office, 30th llfarcli, 1868 .. 
THE Governor in Cnuncil has been pleased to appoint the Honorable ALFRED KENNEHLEY, Esquire, 
M.L.C., to be a Member of the "Main Line Railway Commission." 

By His Excellency's Command, 

RICHARD DRY. 





REPORT. 

To Bis Excellency Colonel THOMAS GoRE BROWNE, Companion of the 
Most Honorable Order of the Bath, Captain-General and Governor­
in- Chief of the Colony of Tasmania and its Dependencies. 

MAY IT PLEASE y OUR ExcELLENCY. 

WE, the undersigned Commissioners appointed by the Commission of Her Most 
Gracious Majesty to enquire into the probable cost of constructing a Main Line of 
Railway to connect Hobart Town with Launceston, and providing such Railway with 
sufficient and effective Locomotive and Rolling Stock, respectfully submit our Report 
thereon. 

We have deemed · it' ad~isable,. considering the small sum of money voted by 
Parliament for the s~rvi~e, qf t4is C~mmission, to limit our enquiries chiefly to the 
country lying between Hobart Town and Oatlands, through which that part which 
may be distinguished as the Southern section ·of a Main Line Railway would probably 
pass : and we have been confirmed in this course by the knowledge that it is only in 
that portion of the proposed line that any difficulties of construction may be expected ; 
and because, while the part. from Longford to Launceston which will form the Northern 
section of it has already received the sanction and assistance of Parliament, and is now 
in process of construction, the remainder of the line, which lying between Oatlands and 
Longford will probably form the Midland section, is of a very easy character, and may 
well be left to be the subject of future enquiry and survey during the construction. of 
the Northern and Southern sections. 

The evidence which we have taken, and the plans, sections, Engineers' reports, 
and other documents which accompany this Report, have, therefore, main and almost· 
exclusive reference .to the Southern section of the proposed Railway. . 

Report chiefly limiteff 
to Southern Section 
of proposed Line from 
Hobart to Oatlands, 

The point which, more than any other, will be found upon enquiry to govern the Speed-effect of upon 
· cost of a Railway, is the maximum speed at which it is intended to be capable of being coBt of conStruction. 
profitably worked. The difference between the cost of a Railway capable of being 
worked at a high rate and one capable of being worked at only a low rate of speed, 
where constructed upon table.land and no wide streams intervene, is inconsiderable, and 
would not much, it is alleged, exceed £1000 per mile extra : but if the country to l_>e 
traversed be mountainous, and yet its requirements demand a high rate of speed, the 
line must be constructed with ruling gradients and curves of such a favourable character 
as could not possibly be obtained without extensive cuttings, embankments, tunnels, and 
other earthworks involving great cost. If, however, only a medium rate of speed be 
required, less favorable gradients and curves may be ·adopted, and so heavy earthworks. 
avoided, and the cost of construction considerably reduced. · . -

It will therefore be apparent that tlie rate of speed being fixed will, to a very large 
extent, affect if not actually determine the gradients and curves : these being fixed will 
determine the choice of route ; and it is the character of the earthworks and bridges 
to be encountered on that route which will chiefly affec_t the cost of construction. 

Hence it is that the transit requirements of old and new countries being so different, 
Civil Engineers have of late years recogajsed two classes of Railways, technically known 
as Heavy and Light Railways ; the one being constructed for the transport of the 



High rate· of speed· 
not of primary im­
portance •. 

Rates of speed in 
England, Europe, 
America, and Aus-­
tralia. 

Glieap rather than· 
fust transit needed. 

. 
VI 

heavy traffic of highly developed countries at high rates of speed, _and the carrying 
power of the other being restricted to· the lighter traffic of new countries at lo,ver 
rates of speed. 

We have, therefore, addressed ourselves very diligently to the consideration of the 
rate of speed which would be sufficient to meet the requirements of the traffic of a 
Main Line Railway in Tasmania. · 

In some countries where the seats of manufactures are situated at great distances 
from the ports and principal markets, tlrn highest rate of speed is found to be desirable,­
can be made remunerative by an extensive and constantly increasing trade,-and may, 
perhaps, be necessary to maintain competition with other markets. 

Hut in an insular country of very limited area, and of partial development, where 
the greatest distance from any inland· district to a port cannot exceed 70 miles, and 
where the necessities and competitions known only to advanced countries do not exist, a 
high rate of speed cannot be a matter of primary importance. 

And, indeed, even in the most wealthy arid advanced countries, where·the Railways 
are constructed in the most perfect manner,. the bulk of the traffic. is not conducted at 
high.rates of speed .. 

_ .Miles per Hour.-
In England the Express-Trains· run from ...•............... -. 34 to 47 

Ditto the Fast Trains average about . . . . . . . . . . . . . . . 36½ 
Ditto the Ordinary Trains run from. . . .. . . . . . . . . .. . • . . • 18- to 30 
Ditto the Slow Trains average ....•.....•......•. , . . . 19t 

In France. the Express Trains run from . ,- . . . . . . . . . . . . . . . . . 25 to 35 
Ditto the Ordinary Trains run from.-.................. 16 to 25 
Ditto the Slow Trains average .................. ,.. . . . 18 

In Belgium-the Quickest Trains-run from.................... 29 to 35 
Ditto the Slowest Trains run from . . . . . . . . . . . . . . . . . . 18 to 23 

In Prussia the Quickest average .. . . . . . . . . . . . . . . . • . . . . . ... 29' 
Ditto the Slowest run from . . . . . . . . . . . . . . . . . . . . . . . . 17 to 21 

In Austria the Q"uickest run from. . . . . . . . • . . . . . . . . . . . . . . .. 20 to 29i 
Ditto the Slowest rim from • . . . . . . . • . . . • • • • • • . • . • . • 14 to 21. 

In Bavaria and along the Rhine the· Quickest Trains.run from 24 to 32-
Ditto- the Slowest Trains would run from . ... . . . . . . . ... 13 to 24· 

In Italy the Quickest Trains run from........................ 24 to 30-
Ditto the Slowest Trains run from . . . . . . . . ... . . . . . . ... 15. to 24; 

In America the Quickest Trains run from. . . . . . . . . . . . . . . . . . 20 to 25· 
Ditto the Ordinary Trains run from ............... -. . . .... 15 to 20 

In New South Wales the Quickest Trains run from. . . . . . . . . . 25 to 27 
Ditto the Ordinary 'L'rains average .......... _......... 20 

In Victoria the Quickest"Trains average .-....... ·.......... .. 25· 
Ditto the Ordinary Trains-average .......... ,...... ... . 20' 

It will be; seen by the foregoing Table, which we have- compiled from the latest 
authorities, that the English Express Trains average, including· stoppages, 40 miles per 
hour; but it must be remembered that so hig·h a speed, is only attainable on ways and 
with locomotives constructed ·in the most perfect manner, and at so great a cost for 
construction; fuel, and wear and tear of machinery, carriages, and permanent ways, as to 
favour the opinion -entertained by many that Express Trains are run at a loss,. which has 
to be covered by the profits made_ out of the running of slower. Trains.-

But if the Express Ti·ains be-excluded from the foregoing Table, it will be seen that 
the l.Julk of the passenger traffic-in England is conducted at an average speed of less 
than 25 miles, and on the Continent at speeds varying from 17 ½ to 20i miles per hour; 
while very much of the goods traffic is conducted, even in England, at about 15 miles, 
and on the Continent at rates as low as-13 miles per hour. And in our sister Colonies 
of New South Wales and Victoria, where the Railways have been constructed at an expense 
scarcely below the best examples in the Mother Country, and in- a manner which would 
permit of their being worked at the highest rates of speed, an average rate of 20 miles 
per hour is found to be sufficient to satisfy the ordinary demands of the public. 

' ..Assured by these facts that in a new country- cheap rather than: fast transit .is 
needed, and satisfied by our enquiries that to construct a Railway capable_ of being 
worked at a very high rate of speed would entail an- extra expenditure of from £2000 to 
£2500 per mile, according to the gauge adopted, beyond what would otherwise be 
necessary; and bearing in mind also that agriculture is the industry mainly capable of 
development in Tasmania, and that the amount of traffic from such source is necessarily 
limited in quantity as compared with manufacturing or mining pursuits, which have yet 
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to :be developed :here, ,we deem it -to be our duty to recommend that the Main Line 
Railway should •be constructed to be worked ,at a~·,maximum ·speed of 25.miles:foi· 
passenger traffic, and of 15 miles per hour for -goods._ 

· The next point to which we have directed our attention is that of the.,- Gauge Gauge-effect of 
which ought to be adopted for Railways .in Tasmania. upon-cost of con­

struction and work-. 

The choice of gauge affects the subject committed to our :enquiry -in :two ways : 
firstly, as to the c_ost of construction; and secondly, as to the cost of working the railway 
when completed ; and -we ·hav,e been extremely fortunate in .having had the -opportunity 
of examining an Engineer of great authority upon this particular question. 

The ,gauges mostly in use ar.e the 4-8½ and 5~3, and ,recently the na1Tow or 3-6 has 
obtained the favourable .. opinion of many Engineers as ,suitahle for ,use in very 
mountainous countries. 

Gauges, some much narrower and 1others very mu:ch broader than these, are 
in use, in exceptional cases, and have their ,special advocates: :but we are satisfied 
that a gauge of less than 3-6 would not. be admsable except for a railway to be .carried 
through very difficult and mountainous .country, and intended mainly for the.transport 
of minerals ; and _also that a :broader gauge than 5-3 ·can give no advantage 
which would compensate for .the necessarjly iiicreased ,cost of .construction and working. 

ing. · 

The gauge chosen by the pioneers of railway .construction in· England was 4-8½, English gauge of 
and that ~,auge has b~en .contin~ed there, :and .adol?ted by .the whole c?ntinent of ;d~~ J~~erally 
Europe, with the except10n of Spam, where tlre gauge -IS 5-6, and :by the Umted States, P 
with the exce_ption of the New York and Erie,· .whid1 has a 6 .feet gauge. One 
exception only is to be found in England......,.the Great W estern.-the qriginal gauge of 
which was fixed at 7 feet, but the example has never been copied ; and even that line 
is now laid almost throughout with a third rail, so that it may. be worked on the 
smaller gauge of 4-8½. · · 

The gauges of the Irish railways, which at .first .varied from 6-2 downwards, were 
finally fixed by Parliainentary authority at 5.3, and this gauge has :been adopted by 
our sister -colonies of:Canada and Victoria. · 

During the last few years the 3-6, or narrow gauge, has been introduced into 
Sweden, Norway, and Queensland, and apparently with great advai1tage as to cost 
there, but at the expense of .considerable loss of speed. We have .consulted with -the 
greatest .care all that :has been advanced both for and against .this gauge, and ·haye 
collle to .the .conclusion .that, though it .offers great .economy in the construction of 
railways in countries where · extensive mountain ranges have to be crossed, and other 
physical difficulties encountered, it would not be desirable to adopt it in countries where 
those difficulties do not exist . 

. The data by.which to determine the choice of a gauge are var~ous. T:he :practical 
datum is found in the requisite .dimensions of carriages intended for the .convenient and 
safe conveyance of passengers : the scientific .data are mainly supplied by the fact that 
the narrower :the gauge the less will be the friction of the wheels, especially on curves 
of sharp radii; and the financial datum is the additional.cost which must be incurred 
in avoiding or working unfavourable curves. 

These data point to different results, and any settlement of the questio_n .1nust be a 
compromise oft4e solutions to which they would separately lead; but we .believe that the 
requisite conditions of comfort, ,speed, construction, and cost haye been fou.nd _to combine 
most perfectly _in the 4-8½ g?'uge, and, fortified by the examples of England, Scotland, 
Europe, America, and our Sister ,Colony of New · South -Wales, we beg to recommend 
the adoption of that gauge as the standard gauge for Railways in Tasmania. 

Upon the question .of Route, we have availed ourselves of the Report upon a 
Preliminary Survey made some years since by the late James Sprent, Esquire, Surveyor­
General, under the authority of Your Excellency's predecessor ; ai1d we .have had several 
trial Surveys made of the ,country near a difficult -part of the xoute laid \iown in ,that 
Report .to .see whether the extrem,e gradients encountered there could be avoided. 

Data by which gauge 
should be determined. 

Routes surveyed­
Sprent's Line. 

We have also had a ·Plan and Section ,made of the Main Road from .the third Main Road. 
1nilestone .on the New Town ~Road.to Ross-street, Oatlands. 

We have also had a Preliminary Survey made of .a Route via Au!:]tin's Ferry, Austin's Ferry to 
following the Old Beach Road, to Brighton. Brighton. 
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We also had this Survey extended. from Brig·hton, to ascertain whether a favo~able 
line could be found by which, while avoiding the difficulties of " Spring " and 
" Constitution" Hills, it could be taken nearly along the course of, and ultimately 
connected with, the Main Road at some point on the Southern side of Oatlands. 

The same extended to 
Sprent's Line. 

We also had the Austin Ferry route extended from Brighton in a north-easterly 
direction, to ascertain whether it could be connected by a favourable line with the line 
surveyed by Mr. Sprent. 

Valley of the Jordan 
Line. 

Routes from third 
milestone to 
Southern Terminus. 

Advantages and diffi­
culties of each route. 

Sprent's Llne. 

Austin's Ferry to 
Brighton. 
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Valley of the Jordan. 
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Desirous also of making our enquirie~ as complete as possible, we deemed it 
advisable to have the Valley of the Jordan examined, to see whether a favourable route 
could be obtained in that direction: and we regret that the inclement weather which 
immediately followed the commencement of this work so delayed the Surveyors 
employed, that we were not able to report to Your Excellency as early as we hoped 
to have been able to do. 

And, as a necessary supplement to all these prelimina1;y sm-veys, we have had 
plans and sections prepared of two routes from the third milestone into town, to ascertain 
the probable cost of reaching a suitable Southern terminus .. 

The result of these enquiries is shown by the following summary of the engineering 
difficulties which would have to be encountered on each route. 

By Mr. Sprent's Line the ruling gradient would be favom-able, but there would be 
a tunnel near K_angaroo Point, which would be a very expensive work, and besides 
this a gradient of 1 in 12 would have to be encountered for a length of about one mile 
and a half. This we have, however, found by a barometrical survey might be reduced 
to about 1 in 30, but by a very objectionable rise of about five miles. 

By the Austin's Ferry route a very favoumble line can be obtained, which has the 
advantage of avoiding the difficulties of Pontville. . 

The extension survey of the Austin's Fefry i·oute, by which we attempted to obtain 
a favourable line, which, while running near to the main road, would avoid the difficulties 
of Spring and Constitution Hills, was ab~ndoned, as after repeated trials no practicable 
route could be found. · 

The extension survey of the Austin Ferry route, by which we sought a favourable 
line to the eastward, was more successful. In this direction a favourable line was found 
by which the difficulties of Spring and Constitution Hills may be avoided, but only by 
running into and adopting the before-mentioned objectionable rise of 1 in 30 for a length 
of about five niiles. 

The route via the Valley of the Jordan is reported to promise favom-able gradients 
from Pontville to Picton ; but beyond that a good line could not be serured except by 
an expensive tunnel, several viaducts, and consi.derable earthworks ; and even with such 
an outlay there would be long lengths of gradients of from 1 in 36 to about 1 in 50 ; 
besides which the line has the disadvantage of running away from the Main Road 
traffic for upwards of 33 miles, and, in making the necessary detour, of increasing the 
length of the line by about twelve miles as compared with any other route. 

We are aware that the choice of-route forms no part of the duty directly entrusted to 
us by Her Majesty's Cominission ; and we should not have caused any preliminary Sur­
veys to be made if we had not found the questions of route and cost of construction so 
inseparable as to make it impossible to determine the one without considering the other. 

Route recommended, As a mere question of cost of construction and maintenance, no less so as regards the 
charges for transit, and of time in getting across the Island, the shortest line ought, of 
course, to be preferred unless it presents greater engineering difficulties than would have 
to be encountered elsewhere, or unless it would leave the principal townships without 
railway transit: and we have satisfied ourselves that the survey we have had made of the 
Main Road indicates that a line in its vicinity will present no greater length of objection­
able gradients than will have to be encountered in any other of the surveyed routes. 

_ Assured also that it would give a line as short as any that can be found,-that it will 
afford the advantage of railway transit to the greatest number,-and that the Bridge­
·water Causeway presents the most economical means of crossing the river, we have 
deemed it right, in estimating the cost of the Main Line Railway, to assume that the 
Southern and Midland Sections of the line should be taken as near to the l\foin Road 
as is found to be practicable. 
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Our enquiries have also satisfied us that, whatever route may be ultimately chosen, 
only about one-fifth of the length of the line between Hobart Town and Oatlands will 
present engineering difficulties involving extensive earthworks. · 

. -
Assured as to this important fact, and assisted by the numerous estimates which 

have been placed at our service showing the average cost of Colonial Railways upon 
lands presenting only ordinary undulations, and also the cost of additional earthworks 
in parts where the contour of the country presents more difficulties than would have to 
be encountered here, we venture to submit to Your Excellency the following ap­
proximate estimate. 

We find that, upon land presenting only ordinary undulations, the construction of Estimate. 
a Railway of the 4-8½ gauge can be accomplished for the sum of £3500 per mile. To 
the whole length of the line, at this rate, must be added the cost of the additional 
earthworks which would have to be encountered on difficult portions of the line, and 
the cost of Bridges and Rolling Stock. 

The extra earthworks will not in this country exceed £3000 per mile ; the cost of 
Bridges must depend upon the number and breadth of the streams to be crossed ; and 
the amount of Rolling Stock may safely be left to be increased as traffic is developed. 

On these data our estimate is based ; and we have divided the work into Sections, 
so that Your Excellency may readily see the great difference in the cost of constructing 
the several parts. 

MAIN LINE RAILWAY. 

SouTHERN SECTION.-HoBART TowN TO OATLANDS. 

( Distance, 51 · 34....:_say 52 Miles.) 

Cost of constructing 52 miles on table land, at £3500 per mile 
Cost of extra earthworks in difficult parts, averaging }rd = say, to 

14 miles, at £3000 per mile ..•••••• , ••••••.•.•••.••.•••• , •.•• 
C9st ofadapting Bridgewater Causeway or of a Steam Ferry to carry 

the Railway Train, say •.••••••.•••....•.•••••. ~ •••..•••••••• 
Cost of Terminal arrangements ..............••••...•.••....•...• 
Cost of Bridges above, 35 feet span, say •••..••••••••••••••.•••••• 
Cost of Railway Stock, say •.••••••••••••.••••••••••••••••••••• 
Contingencies, say •.•... ; ..•...•..............••.....•...•.... 

MIDLAND SECTION.-OATLANDS TO LONGFORD. 

( Distance, 55 Miles-say 56 Miles.) 

Cost of constructing 56 miles on table land, at £3500 per mile ..•••••• 
Cost of extra earthworks in difficult parts-say 10 miles, at £3000 per 

mile . . . . . . . . . . . ...........................••...•.......... 
Cost of Bridges, say •.••••• , •••.••• , .••••••• .- ..••••••••.•...•.• 
Cost _of Ro~ling Stock, say ..•••• , •....••....•••.•••••.••••••...• 
Contingencies, say ...................•...•....................•••• 

NORTHERN SECTION-LONGFORD TO LAUNCESTON. 

(Distance, 18 Miles.) 

Cost of constructing 18 miles if on table land, at £3500 per mile 
Cost of extra earthworks, assuming two-thirds of the whole length of 

the line to be of very difficult character, say 12 miles, at £3500 per 
mile ••.•.•..••••••.•.••••••••••••..........•.•.••.•.••••.• 

Cost of Terminal arrangements : ...•••.. : : ... .' .. : : ... : .....•••• : ·. 
Cost of Bridges, say •..•••....•.•.•.•.••••••••••.•••••..•••••• 
Cost of Rolling Stock, say •.••...•••• ., •. : ••.••.•...•..•••• ; .•••• 
Contingell:c~es, say ...... _. ... a . ....................... _ •••••••••••••• 

£ 
182,000 

42,000 

30,000 
15,000 
15,000 
30,000 
36,000 

£350,000 

£ 
196,000 

30,000 
15,000 
20,000 

9000 

£270,000 

£ 
63,000 

42,000 
15,000 
28;000 
15,000 
17,000 

£180,000 

Southern Section. 
(Hobart to Oatlands.) 

Midland Section. 
(Oatlands to Long-
ford.) 

N orthel'n Section, 
(Longford to Laun-
ceston,) 
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SUMMARY. 

Southern Section, (Robart'Town to Oatlands) ........•... 
Midland Section, (Oatlands to Longford) .............•.... 
No1,thern Seption, (Longford to Launceston) ............. . 

£ 
350,000 
270,000 
180,000 

£800,000 

Average per mile. · The foregoing estimates give the sum of £6730 as the average cost per mile of the 
Southern Section; £4821 as the average cost per mile of the Midland Section; £10;000 
as the average cost per mile of the Northern Section : and the totals, making the above 
sum of £800,000, give £6349 as the average cost per mile for the whole length of the 

Probable revenue 
from traffic. 

line, the ,same being calcuiated as 126 miles to allow for sidings. . 

All the items in the detailed estimates from which these averages have been struck 
have been so carefully considered, that we feel assured they will be found sufficient for 
the construction of a Rail:way capable of the heaviest goods traffic and of passengers at 
a rate of speed should it be found necessary beyond th_at recommended by us; and we 
desire to add that, if extreme economy were deemed essential, we believe that a Railway, 
sufficient in all respects for the present requirements of the Colony, could be constructed 
for a sum not much; if at ,all,.exceeding £700,000. _ 

In conclusion, we have the honor to report to Your Excellency the result of our 
enquiries as to the revenue which may be expected from traffic to meet the working 
expenses of the Railway, and the interest on the capital which would be employed in its 
construction. 

,ve have availed ourselves.of Traffic Returns taken by the Government which, 
though obtained for another object, are not the less valuable for, and must be 
beyond all suspicipn when applied to, this purpose. We have supplemented these 
Returns by others, some taken under our instructions, and some from the evidence taken 
by a Joint Committee of both Houses, as to the traffic which may be expected to pass 
along the Launceston and Western Railway. 

But beyond the Traffic shown in these Returns, which it may be fairly assumed 
would soon more than double itself if the advantages of Railway transit were within 
reach, we beg to _remind Your _Excellency that a large saving would be made in the 
conveyance of Her Majesty's Mails, and in other matters connected with the adminis­
tration of Her :Majesty's Goyernment, and.in the .maintenance of the Main Road. 

And besides these items, which may be taken as representing the present traffic, we 
believe that a large development of it in cattle, sheep, meat, bark, and especially in coal, 
may be expected, of which no account whatever has been taken by us in our enquiries. 

We therefore feel justified, upon .a careful review of the retmns obtained, and of 
the evidence taken by us, in assuming that at least 100,000 tons of goods now pass every 
year along· -the Main ];toad for an average distance of at least 20 miles. This tonnage, 
at rates averaging· 5d. per ton, (a rate considerably under the average rates charged in 
the adjoining Colonies), would yield a revenue of upwards of £40,000 ; and we believe 
that the passenger traffic would supplement this by a further sum of £47,000 at the 
least. 

The financial result of the proposed work based on the foregoing estimates would, 
we believe, stand thus :__: 

Receipts from Goods Traffic for 100,000 .tons at an average charge of 5d. 
per ton for an average distance of 20 miles (say) .................... . 

;Receipts from Passenger Traffic for 14,000 journeys between 
f[obart Town and Launceston, at an average of £1 10s. each 
journey (say) ..........••.......•••••.........•.•...... £21,000 
· For 40,000 intermediate journeys at 10s. each journey (say) £20,000 

F.or 60,000 short jomneys from each terminus at 2s. each 
journey {say)..................................... £6000 

Saving to Rer Majesty's Government in the conveyance of Mails, in 
matters connected with the Judicial and Police Departments, and in the 
_maintenance of the ·Main Road (say) . . . . . . . . • ..•....•••.......... 

£ 
41,000 

47,000 

12,000 

Car1·ierJ. forward . .....•••.•. £100,000 
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Forward ... '••• •....•............•.•.........•............. 
Working expenses taken at 50 per cent. on gross receipts •.••.. £44,000 
Interest on capital £800,000 at 6 per cent' •••• , • , • • • • • • . . . • . 48,000 

Surplus ....................•... I •••••••••.• I ••••••• 1), • •.•••••• - ••••• ~ ....... o· 

£ 
100,000 

9~,000 

£8000. 

These financial results show' that; ta:kin:g.· into consideration· the - saving which 
will be made by Her Majesty's·Government in the,conveyance-of.Mails;- and matters 
connected with the Judicial Departments, and in the maintenance of the Main. Road,. 
the receipts of a Main Line Railway· may not only be expected to discharge its· own 
working expenses, and interest on the capital- employed in its construction, but. to 
leave the above surplus, or, what in effect is the same, relieve the Government of an 
equal amount of expenditure. 

And finally, we have the horror to conclude our Report by· adverting·to the fact 
that, besides the direct advantages which will flow from: the construction·of tlie Main: 
Line Railway,. there-are others which,. though indirect, are scarcely less important 

All which we respectfully submit to .Your Excellency's consideration. 

HUGH M. HULL, Secretary .. . 
14th Augu~t, 1868. 

CHAS. STUART CANS DELL. (L.S:). 
P. 0. FYSH'. (L.S.) 
.ALFRED KENNERLEY. (L.S·.). 
JAMES MILNE WILSON: (L.S.) 
D. LEWIS. (L.S.) 
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DAYS OF MEETING; 

PRESENT, 

1. November 13, 1867. Mr. Cansde!I, Mr. Fysh, Mr. Wilson. 
2. December 20, 1867. Mr. Cansdell, Mr. Fysh, Mr. Wilson. 
3. February s; 1868. Mr. CansdeII; Mr. Fysh, Mr. Wilson. 
4. February 10, 1868. Mr. Cansrlell, Mr. Innes. 
5. February 19, 1868. Mr. Cansdell, Mr. Fysh, Mr. Wilson. 
6. February 28; 1868. Mr. Cansdell, Mr. Fysh, Mr. Innes, Mr. Lewis. 
7. March 5, 1868. · Mr. Cansdell, Mr. Fysb, Mr. Lewis, Mr. Wilson. 
8. March 7, 1868. Mr. Cansdell, Mr. Fysh, Mr. Lewis. 
9. March 12, 1868. Mr. Cansdell, Mr. Fysh. 

10. March 20, 1868. Mr. Cansdell, Mr. Fysh. 
11. March 25, 1868. Mr. Fysh. 
12. April 28, 1868. Mr. Cansclell, Mr. Fysh, Mr. Kennerley.,. 
13. May 5, 1868. Mr. Cnnsdell, Mr. Fysh, Mr. Kennerley, Mr. Lewis, Mr. ,vnson. 
14. May 12, 1868. Mr. Cansdell, Mr. Fysh, Mr. Kennerley. 
15. May 19, 1868. Mr. Cansdell, Mr. Innes, Mr. Wilson. 
16. May 26, 1868. Mr. Cansdcll, Mr. Fysh, Mr. Wilson. 
17. June 2, 1868. Mr. Cansdell, Mr. Fysh, Mr. Kennerley. 
18. June 8, 1868. Mr. Cansdell, Mr. Fysh, Mr. Kennerley. 
19. June 16, 1863. Mr. Cansdell, Mr. Fysh, Mr. Lewi_s, Mr. Kennerley. 
20. June 19, 1868. Mr. Cansdell, Mr. Fysh, Mr. Innes, Mr. Lewis, Mr. Kennerley, Mr. Wilson. 
21. June 23, 1868. Mr. Cansdell, Mr. Fysh, M~. Kennerley, Mr. Lewis, Mr. Wilson. 
22. June 25, 1868. Mr. Cansdell, l.\fr. Kennerley, Mr. Lewis. 
23. June 30, 1868. Mr. Cansdell, Mr. Fysh, Mr. Kennerley, Mr. Lewis, Mr. Wilson. 
24, July 14, 1868. Mr. Cansdell, Mr. Lewis, Mr. Kennerley, Mr. Wilson. 
25. July 23, 1868. Mr. Cansdell, Mr. Innes, Mr. Wilson, Mr. Kennerley, Mr. Fysh. 
26. August 4, 1868. Mr. Cansdell, Mr. Innes, Mr. Kennerley, Mr. Fysh, Mr. Wilson. 
27. August 8, 1868. Mr. Cansdell, Mr. Kennerley, Mr. Fysh, Mr. Wilson, l\fr. Dodery. 
28. August 14, 1868. Mr. Cansdell, Mr. Kennerley, Mr. Innes, Mr. Douglas, .Mr. Lewi~, 

Mr. Dodery, Mr. Wilson, Mr. Fysh. 

• The Honorable Alfred Kennerley, Esq., M.L.c., was added to the Commission at this dale. 

WITNESSES EXAMINED. 

1, William Hanson, Esq., C.E., Adelaide, South Australia, ...•.•••••...•........•..•........ 
2. Edmund Hodgson, Esq., Glen House, Macquarie~street .......•...• , ••• ; .•..•...•........ 
3. James Erskine Calder, Esq., Surveyor-General .•..•.....•....• , ............. ,., .....•.•.. 
4. 'fm. Ro~e Falconer, Esq., C.E., nirector of Public Works ...••• , •.• , ....•..••... ,,, .... . 
15. Henry Bilton, Esq., Claremont, J.P .. ................................................ , 
6. \Vm. Hogan, Esq., C._E., District Surveyor .......•.••••.•••••••.••.....•.•• , •.•.......... 
7. Rowland Davies, Esq., C.E., Stone Buildings ...........• , .. , ..•• , ....••..•••... , • • • . . . 
8, E. C. Nowell, Esq., Government Statistician .•..........••...••...•.• , , ••................ 
9. T. T. Watt, Esq., Collector of Customs ........•.••.. , ................................. . 

10. George Innes, Esq., C.E., District Surveyor ..••• , ••. , ••• , •.•...•..•.•.•.•••. , ........ . 
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PROCEEDINGS of the RoYAL CoMMISSION appointed to consider the probable Cost 
of constructing a MAIN LINE OF RAILWAY to connect Hobart Town witlt Launceston. 

WEDNESDAY, NOVEMBER 13, 1867. 

·Present-C. S. CANSDELL, Esquire, M.H.A., in the Chair; the Hon. J. M. WILSON, Esquire, M.L.C.; the Hon. 
P. 0, FYsH, Esquire, M.L.C.; H. M. HULL, Esquire, Secretary. 

I. The Royal Commission was read appointing C. S. Cansdell, Esq., W. Dodery, Esq., A. Douglas, Esq.' 
the Hon. P.O . .Fysh, .Esq., the Hon. F. M. Innes, Esq., 'David Lewis, Esq., the Hon. J.M. Wilson, Esq., to be 
Commissioners, and H. M. Hull, Esq., to be Secretary. 

2. Un the motion of Mr. Wilson, Mr. Cansdell took the Chair. 

3. Letters were read from Mr. Douglas and Mr. Dodery, stating that they were unable to attend the meeting: 

4. Resolved, That the meetings or'the Commission be not open to the press. 

5. Ordered, that the following papers be prepared for next meeting, if possible :-
1. Mr. Sprent's Map of proposed Line. 
2. Mr. Sprent's Reports in Gazette 1856, 
3. County Maps showing the Line marked in red. 
4. All papers connected with the Launceston and Western Railway, 

6. Mr. Falconer,- Director of Public Works, to be summoned for next meeting, 

The Commissioners adjourned at 5·50 to Monday next at 4, 

FRIDAY, DECEMBER 20, 186i. 

Present-C. S. CA~SDELL, Esq., M.H.A., in the Chair; the Hon. J. M. WILSON, Esq., M.L.C.; the Hon. P. 0, 
FYsH, Esq., M.L.C. 

The Commissioners met in Mr. Fysh's office. 

I. Resolved, That Returns of Traffic should be obtained from certain parts of the main line of road. 

2. Resolved, That authority be given to Mr. Cansdell to apply to the Survey Office for the fulle~t information 
respecting the present main road, its width, curves and gradients, where it could be improved for rail 1_:mrposes, and 
the class of land adjoining the road. · · \ 

WEDNESDAY, FEBRUARY 5, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. J. M. WILSON, Esq., M.L.C.; the Hon. P. 0. 
FYsH, Esq, M.L.C. 

1. The Chairman stated, that since the last meeting of the Commission he had applied by letter addressed to the 
Honorable the Colonial Treasurer, requesting the Government to have the goodness to instruct the Survey Depart­
ment to furnish the Commission with tracings of such maps relating to the main road in the possession of that 
Department as the Commissioners may consider will be. of assistance in thefr inquiries; and further, to direct that 
Department to have a survey made of the main road from Hobart Town to Oatlands; and further, to instruct the 
Surveyors employed to report as to such alterations of, and deviations from, the present main road as would reduce 
the present gradients and curves, and otherwise improve such.road. 

2. The Chairman further stated, that subsequently Mr. Calder had, by direction of the Honorable the Colonial 
Treasurer, enquired of him, and he had furnished that gentleman with full particulars as to the various points upon 
which the Surveyors employed on the survey of the main road sh·ould be requested to take notes and report. 

3. The Chairman further stated, that subsequently he had had several interviews with the Honorable "the Colo­
nial Treasurer and Mr. Calder; but being without any official reply from the Government to his former application, 
he had that day written again requesting an answer, to enable him to advise the Commission as to the course the 
Government would pursue in the matter, and that just previously to the meeting he had been favoured with a letter 
from the Honorable the Colonial Treasurer enelosing a report from Mr. Calder as to the probable expenses of such a 
survey, and as to-the utility and prospective profit to be obtained by, converting part of the main road into a railway, 
and suggesting how, by providing cheap means of transit, new markets might be opened up for agricultural produce 
in the neighbouring Colonies, and furnishing in support of such suggestions very elaborate Tables as to the nature and 
quantities of various articles of farm produce now imported by the adjoining colonies from other places, which with 
cheaper transit could be supplied by this Colony. · 

4. Read-
. Letter, (copy) C. S. Cansdell, Esq., to the Honorable the Colonial Treasurer, 16th January, 1868. 

Lett!)r, (copy) C. S. Cansdell, Esq, to the Honorable the Colonial Treasurer, 5th February, 1868. 
Letter-, the Honorable the Colonial Treasurer to C. S. Cansdell, Esq., 4th February, 1868. 
Report, J, E. Calde,·, Esq.,. Surveyor-General, to the Honorable the Colonial Treasurer, 2ith January, 

. 1868. 

Memorandum by C. S. Cansdell, Esq., as to the points upon which the Surveyors employed ought to 
be required to report; 



5. The. Commission de~berated as to. the sever.al. matters which,, having regard to .the. s.mall amount yoted·. by 
Parliament to defray the expenses o_fthe enquiry; 'ouglit'iirst to engfl,ge the. attention of.•tlie Commission ; and' the 
(fommissfoners present being of- opinion •than it woultl be, desirable, before ·entering U:pon: tlie consiileratfon of any 
other route, to consider how .far the main road could be made available for the purposes of a railway, the Chair-
man entered at great length into his views upon that matter,_stating_ that he should propose- • 

(1.) That the road now presenting an average width of about 50 feet shop.Id be increased at the least to an 
uniform width of 2 chai_ns.~132 fe,et), out of which the present road, increased when and where necessary 
to one chain in width, should'be reserved for the railway, leaving a public road on each side of the 
width of 33_ feet,. '1,nd. preserving- the present hedges and fences. · · 

(2.) To prevent the expe~s0' of r,~rchasi~g · the frontages, two chains,might be required on one side only of 
the main rpad,-o_n_e chain to.be. 1:eserved for the railway, and.the other for a road giving-access to the 
adjoining laµds. · . . . . . . . 

(3.) That for the present only one line of rails shoul1Lbe laid down: for by· working• the railway on what is 
· known by en~ineers as the reciprocal system of starting and running the trains, one line .would, with 

sidings at var10us places, be found sufficient for-all the traffic·'whicli'would.'be-likely to 15e developed for 
years to come. . . · 

( 4.) That as traffic is developed;· the wiiltli· of cine chain (66 feet) reserved for the railroad would be sufficient 
to allow of ultimately laying dpwn fo_ur lines oqull gauge railway. . .... ' . 

(5.) That neither the main road.nor the route of the main roarl should .be adopted by. the railway in entering 
Hobart Town; but tµat. a separate line should. _be constructed from some .point. c:,n the main road about 
the third milestone beyond New Town, and then tak~rig a c.ourse which would be parallel to and 
between Campbell-street and the Domain to a ·passenger terminus there; and then.ce crossing Macquarie­
street b.y a _bmlge, and continuing pr_obably- alimg 'the course:•of the- creek and• exteudiug to a jr,t~y or 
goods terminus on the shore of the river, from,the same pomt at·.New To;l}'n,through the Domam to 
the same terminus on, tl;ie shore of the river, .so as to afford. the greatest facility for shipping arnl unsl1ip­
ping cargo. The line'miglit afterwards be extended 11long'the Hobart Town Creek tip to the Cascades. 

(6.) That, to avoid too great_anfoterfer.ence with private property,_the_road railway on this system, instead 
of passing through tlie main streets of the inland townships, might be constructed so as to pass round 
behind,-the up line on one side and the downJine on the other. • : · · · • 

The. Chairman also entered at great length into explanations _c;,f tlrn advantages· and disadvantages of the narrow 
(3 feet 6) gauge; and having shown that th.e route adopted and"the working speed required would to a great extent 
determine the gauge which could be most advantageously and proHtably used, aml that if the main road could, by 
being considerably widened as proposed by· him; be made available for· the substratum of the railway, that t110 
difference of expense between lnying_down a 3 feet 6 or 5 feet 6 ~au~e w.onld probably not exceed.JO per cent., while 
if a route were adopted· away from the main ro'ad the difference m tne cost of" construction would be at the least 30 
per cent. in favour of the narrow or 3 feet 6 gauge: and: havin"' stated that he had been favoured with letters, 
reports, and estimates from M. R. Scott, Esq., Secretary of the 'indian Tramway Company, H. W. Wickes, Esq., 
Secretary and Engineer of the Indian Branch Railway Company (now t4e Oude and Rohlicund Railway) and Sir C. 
Fox, C.E., which would support-his views thereon,- ' . · · 

6. Read-. 
Letter·from M. R'. Scott, Esq., to C. S; Cunsdell; Esq.; 26th June, 1866. (See Appendix.) 
Ditto, the same to the same, 26 July, 1866. (See Appendix.) 
Report by Sir C. Fox to C. S. Cansdell, Esq.; 19th July, 1806, on the construction of Colonial railways. 

(See Appendix.) · . - · 
Letter, M. R. Scott, Esq., to C. S. Cansdell, Esq., 22nd May, 1867. (See Appendix.) 
Repcirt·and estimate, Sir C. Fox tb C; S, Cansdell, Esq., 16th May, 1867, on the construction of rail-

ways in Tasmania. (See Appendix.) · · · 
Copy Heport, C. D. F.ox, Esq., C:E., to Sir C. Fox; .24th August, .. 1804, on· the.Norwegian Railways, 

f<>rward_ed by Sir, C. Fox .. to, C. S. Cansdell,: Esq.. (See Appendi,x.) · 
' . 

7: Th(l Commission .then deliberated up<>n the letters, reports,, and estimates just read ; and the Chairman . urged 
upon the Commissioners that the at!option of the main road as the route.and basis of the Main Line Railway would 
not only cons~rve the _interests of per~ons resideµt on the main :road, and afford the advantages. of cheap transit to the 
largest number of p·ersons, but save· at least 75 per .cent. of the cost .of surveying .and enginePring, and of the earth-: 
works, bridg.es, culverts, walling, and ballast, as against a new route, and the whole also of the otherwise necessary 
outlay, for ,an electric telegraph and· inland stations; while, on the other liand, a route away from .the main road would 
de~troy_ the trade of all the townships on the present route, and render transit also very dear, if.not destroy it altogether. 
And the Commiss~oners, on consideration, being of opinion. that. whether or. not the main road (widened as suggested· 
by the Chairman) sh?.uld _be _found ~o be av_ailable as th~ basis o_f' the railway, yet that any .main li~e _betwe~n Hobai,t 

· Town and. Launceston shouli:l. certamly take tho route of the mum.road for at least a large part of its way, 1t was, on 
the motion of. Mr. Fysh, ~ec.onded _b~ . Mr. Wilson,-. · 

8,. Resolved, 'fhat a.plan and se·ction of the main road is necessary to assist the. Commissioners in tlleir·enquiries; 
a,nd that the CJiairman· do prepare,, or cause :to. be prepared, the draft ,of a specification for a. staff and ltvel survey ot 
tµe main road, t'rom some point .to. be a(terwards agreed· on, between Hobart To:wn and . Oatlands, to be completed 
with plans, sections, and cross sections to a scale, and in the manner as usually required ·for deposit.and known as a·· 
Parliamentary and Engineering Survey, such survey to contain notes of all the points set forth in the Memorandum. 
prepared by Mr. Cansdell and read at,tbis meeting, and particularly that the Surrnyors in making such snrvcy be, 
required to report specially as to the gradients exceeding 1 in 30, and as to· .curves of less than.5 1!hains, and the best· 
means of improving them, and that advertisements be issued for tenders for executing such survey. · 

9. Traffic Returns.-Tlie Chairman reported that he had not, taken any further steps to obtain returns of the 
traffic on the road; p·artly because the expense would be altogether beyond the sum voted, and partly because he had 
had handed to him,the ori2:irtal·returns ot traffic on- the-main'road·taken, ·hy order of the' Government in 1863, to 
ascertain whether it }VQuld be advis!l,ble to. put up more.,toll-bouses on. the main road. And the Chairman having 
stated that he was.preparing.t!1b~lated statements from. these returns, the question was alfowed to.stand over. 

The Commissioners adjourned at 6·15. 
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MONDAY, FEBRUARY iO, '1868. 

Present-C. S.'CANSDELL, Esq., M.H.A.; ,the Hon. F. M. INNES, Esq.,:M,L,C.; H. M • .ffuLL, Esq., Secretary. 
There being no quorum, at. 5·5 the Chairman adjourned the ,Commission, and requested the Secretary ,to Write to 

the ,absent Commissioners, urging their aitendance at the next meeting. 

WEDNESDAY, FEBRUARY 19, 1~68. 

Present-C. s. CANSDELL, Esq.,' M.H.A., 'in the ·chair; the Hon. P. o. FYSH, Esq., M.L.C., the' Hon. J. M.' 
WILSON, Esq., M.L.C.; H. M. HuLL, Esq., Secretary. · 

1. Read the specifications for a plan and.section of.the main line of road from the third milestone to Oatlands. 

2. Resolved, That the Chairman be authorised to prepare an advertisement calling for tenders for the said plan 
and section of the main line of road, the specificatio~ to be placed in Mr: Cansdell's office for reference by intending 
Surveyors. 

3. Read a Letter addressed by Mr. S. V. Kemp to Mr: Innes, on the subject of the advisability of a survey 
being made. 

4. Read a Letter from Mr, D' Arey Murray to Mr. Cansdell on same subject. 

5, Read a Letter from Mr. Edmund Hodgson, offering his evidence on the subject of the road between Hobart 
Town and Jericho. , · · . 

6. Ordered to be acknowledged, and asked whether he. is prepared ~ith ·information: on the subject for the 
Commissioners. 

The Commissioners adjourned at 5·55. 

FRIDAY, FEBRUARY 28, 1868. 

· Rresent--C. S,:CANSDELL, Esq., M.H.A., in ,the Chair;· DAVID LEWIS, Esq., M;H.A. ; the-Hon. F. M. INNEs, Esq., 
M.L.C.; the Hon. P. 0. FYsH, Esq., nI.L.C.; H. M. HULL, Esq., Secretary. 

I. W. Hanson, Esq., C. E., fromSot1th Australia, was called in and examined, 

The Commission atljourned at 12. 

THURSDAY, MARCH 5, 1868. 

Present-C, S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. J. M. WILSoN,.Esq., M.L.C. ;. the Hon. P. 0. ]'.YSH, 
. Esq., M.L;C,; DAVID LEWIS, Rsq., M.H.A.; H. M; HULL, Esq'., Secretary. ' ' 

I. The Chairman opened five tenders for the survey of the main line of road between Oatlands and the third 
milestone, in·accordanc:c·with specifications issued by order of the RoyaJ.Commission. 

l. Francis Butler, £9 a mile. 
2, Gordon Burgess, £450, 
3. John Thoma~, £4.00. 
4. Hogan, Sorell, and Davies, £300. 
5. Edward Innes, £2 17s. a mile. 

2. Resolved, That the Chairman do consult to-morrow with the Surveyor-General as to •his opinion of the capa­
bility of the parties tendering to do the work well, and report to the Royal Commission at next meeting. 

The Commission adjourned. 

FRIDAY, MARCH ·7, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. P •. O. FYsH, Esq., M.L.C.; DAVID LEwrs, Esq., 
M.H.A.; H. M. HuLL, Esq., Secretary, . 

1. The Chairman reported that he had consulted with the Surveyor-General as to the capability of the gentlemen 
who had tendered for the survey, and that Mr. Calder had stated that they were all competent surveyors. 

2. Mr. Lewis m?ved that the tender of Mr. Innes be accepted. Mr. Fysh seconded. Question put and passed. 

3. Ordered, That the Secretary write to Mr. Innes, informing him that his tender has be~n accepted by the 
Royal Commission, and that the Chairman wishes to confer with him on the subject. · 

4. The Secretary to writ~ to the unsuccessful tenderers informing them of the non-acceptance of their tenders. 

The Commission adjourned •. 

THURSDAY, MARCH 12, 1868, 

Present-C. S. 0ANSDELL, Esq.; M.H.A.; the'Hon. P. 0. FYsH, E·sq., M.L.C. 
There being no quorum at 5 o' cloc~,, the Chairman requested the Secretary to write to the absent Commissioners, 

requesting their attendance at the next meeting, and adjourned the Commission, • . • _ 
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FRIDAY, MARCH 20, 1868. 

Present-C. S. C.A.NSDELL, Esq., M.H.A.; the Hon. P. 0. FYsH, Esq.,-M.L.C.; ;H. M. HULL, Esq., Secretary. 
There being no quorum, the Chairman adjourned the Commission. 

WEDNESDAY, MARCH 25, 1868. 

Present-The Hon. P. 0. FYsH, Esq., M.L.C. 
· No quorum, 

TUESDAY, APRIL 28, 1868. 

Present-C. S. CANSDELL1 Esq,, M.H.A., in the Chair; the Hon. P. 0. FYSH, Esq., M.L.C.; the Hon. A. 
KENNERLEY, Esq., M.L.C.; H. M. HuLL, Esq., Secretary; 

1. Read-Mr. F. M. Innes's letter of25th March, 1868, suggesting that Mr. S. V. Kemp should be examined. 

2. Mr. Edmund Hodgson was called in and examined. 

8. Ordered, That Mr. Flexmore be summoned for half-past 4 on Tuesday next. 

4. Ordered, That a Map showing the Roads in the Island be called for from the Surveyor-General. 

The Commission adjourned at 10 minutes to 6. 

TUESDAY, MAY 5, 1868. 

Present-C~ S. CANSDELL, Esq., M.H.A., in the Chair.; t.be Hon. A. KENNERLEY, Esq., M .L.C.; DAVID LEwrs, 
Esq., M.H.A.; the Hon. P. 0. FYsH, Esq., M.L.C., the Hon. J.M. WILSON, Esq., M.L.C.; H. l\'.l. HULL, 
Esq., Secretary. 

I. The minutes oflast meeting were read and con.firmed. 

2. Ordered, That a Map of the Colony showing the lands alienated, and also the roads of the Colony, be prepared 
at an expense not exceeding £10. , 

3. The Chairman reported that Mr. George Innes, the surveyor, had completed his survey of the road, and that 
he will have the plan and section completed and sent in with the field notes, &c., in three weeks. 

4. Mr. Hodg,on's evidence of28th April was read over for the information of the Commissioners who were not 
present on the day the evidence was taken. 

5. Ordered, That Mr. Calder be summoned for next meeting, and to be informed that he will be examined as to 
the advantage of the Valley of the Jordan as part of the route for a railway, and generally on the question. 

6. Ordered, That Mr. Falconer be summoned to give evidence as to the expense of road-making and other 
matters. 

7. The Commission deliberated on the discussion of the question of having a survey made from the third 
milestone to a southern terminus by two routc>s, one via Park-street, and the other via the Domain, to MaL:quarie­
street, and the Chairman was requested to mak_e enquiries as to the cost thereof. 

8. On discussion of the traffic returns taken f9r the Government some years since, it was arranged that in cal­
culating the tonnage carried on the road carts and waggons should be assumed, for traffic, to be ii of a ton per horse, 
or ! of a ton per bullock. 

The Commission adjourned at 20 minutes to 6. 

TUESDAY, MAY 12, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. A. KENNERLEY, Esq., M.L.C.; the Hon. P. 0. 
FYsH, Esq., M.L.C.; H. M. HULL, Esq_., Secretary. 

I. Mr. Calder, the Surveyor-General, was called in and examined. 

2. The Chairman reported that the Map referred to at last meeting could not be obtained at a less expense 
than £12. 

O1'dered, that that amount be sanctioned. 

3. The Chairman reported that he had seC'n Messrs. Sorell and Davies as to the two r.outes into Town, and they 
had offered to do the work on the same specification as that of Mr. Innes for £20 . 

.Resolved, That the Chairman be authorised to employ Messrs. Sorell and Davies accordingly, the work to Le 
done within a time to be fixed by the Chairman. . ' 

4. Ordered, That Mr. Falconer Le summoned for next meeting, to be examined as to the cost of road-making 
generally, and as to the expense of widening the present main. line of road. 

The Commission adjourned at 25 minutes past 5. 
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TUESDAY, MAY 19, 1868 . 
. Present-C. S. CA.NSDELL, Esq., M.H.A., in the Chair; the Hon., J. M. WrLsoN, Esq., M,L;C.; the Hon. F. M. 

· · INNES~ Esq., M.L.C.; H. M. HuLL, Esq., Secretary. 
I. The Minutes of last meeting were read and confirmed. 

2. An apology for the absence of the Director of Public Works, who is on a visit of. inspection to Scottsdale, 
was read. 

3. Resolved, That Mr. Falconer be summoned for Tuesday next. 

4. The Commission having deliberated upon the advisability of the plan and section of the two routes to a 
southern terminus via Park-street and via the Domain being reduced in scale ; 

Ordered, That the Chairman do make arrangements with Messrs. Sorell and Davies as to the reduction in the 
scale of their plans of the routes into town. . 

5. Ordered, That the Chairman do communicate with the Bridgewater Commissioners as to their willingness to 
arrange for the utilization of the Causeway for the purposes of the railway, and as to the desirability of the Commis­
sioners avoiding the expenditure of moneys on the repair of the Causeway until the point has been determined. 

The Commission adjourned at 5 l',M. 

TUESDAY, MAY 26, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. P. 0. FYsH, Esq., M.L.C.; the Hon. J. M. 
WILSON, Esq., M.LC.; H. M. HULL, Esq., Secretary. 

I. Ths Minutes of the last meeting were read and confirmed. 

· 2. The Chairman reported that he had seen Messrs. Davies and Sorell, and that their plans would be on the 
scale of ten inches to the mile. 

3. The Director of Public Works was called in and examined. 

4. Resolved, That.a copy of the Return of Tolls taken on Bridgewater Bridge, for the same period as those now 
in possession of the Commission for the other parts of the main road, be procured for the information of the Com• 
mission. · 

5. Resolved, That the Chairman do arrange for a Return of the Traffic on the New Town Road near the Queen's 
Asylum, for the month of June next. . 

6. Resolved, That the Chairman do see Mr. Hogan, the Surveyor, as to the survey of the line proposed by Mr. 
Hodgson, and to report the result to the Commission at its next meeting. · · 

7. Read copy of the Letter addressed by the Chairman to the Commissioners of the Bridgewater Causeway, 
in accordance-with the Resolution passed at the ~ast meeting of the Commission, 

'l'he Commission adjourned at 10 minutes to 6. 

TUESDAY, JUNE 2, 1868. 

Present-C. S. C.A.NSDELL, Esq., Jµ.H.A., in the Chair ; the Hon. A. KENNERLEY, Es4:, M.L.C.; the Hon. P. 0. 
FYSH, Esq., M.L.C.; H. M. HULL, Esq., Secretary. 

I. The minutes of the last meeting were read and confirmed. 

2. Henry Bilton, Esq., was called in and examined. 

3. The Chairman reported that he had seen Messrs. Davies and Sorell, who had informed him that their plans 
would. be ready for next Tuesday's meeting. 

4. The Chairman reported that he had arranged with a man at the Police buildings, near the Queen's Asylum, 
to take the Traffic Returns at that point for a fortnight, or for the same time that the other Returns were taken, 
charging 25s. a week for his services. 

5. Mr. Hogan's Letter read, offering to survey the line of road up the Valley of the Jordan for £100-. 

'l'he Commissioners declined to accept his•offer. 

6. Ordered, That Mr. Hogan be summoned to attend and give his evidence on Thursday at 4. 

7, Ordered, That Mr. Flexmore be summoned to attend on Tuesday next, _at 4. 

8. Resolved, That the porti:ons of the Appendix and Evidence be at once placed in the Printer's hands, so as to 
prevent delay in its preparation to lay before the Parliament at its ensuing Session. 

The Commission adjourned at 5 minutes to 6 o'clock. 

MONDAY, JUNE 8, 1868. 

Present-C. S. CA.NSDELL, Esq., M.H.A., in the Chair; the Hon. P. 0. FYsH, Esq., M.LC.; ·the Hon. A. 
KEN:SERLEY, Esq., M.L.C. ; H. M. HULL,. Esq., _ Secretary. 

1. Th11 minutes oflast meeting were read and confirmed. 
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2. Read Mr. Bilton's Letter expressing regret-that he foi,d not yet revised his evidence, on account of illness. 

3; Read the Bridgewater Commissioners' Letter in.reply to that addressed to them by the Chairman. 

4. Mr. W. Hogan, Surveyor and Civil Engineer, called in and examined. 

5. Oi·dered, That Mr. Hodgson and Mr. Flexmore be summoned for Friday. 

6. Resolved, That Mr. Nowell the Statistician, Mr. Oldham, and Mr. Nichol be summoned at a future meeting. 

The Commission adjourned at 10 minutes past 5 to Friday next • 

. 'l'UESDA Y, JUNE 16, 1868. 

Present-C. S. CANSDELL, Esq. M.H.A., in the Chair; DAVID LEWIS, Esq., M.H.A.; the Hon. P. 0. FYSH, Esq., 
· M.L.C.; the Hon . .A. KENNEltLEY, Esq., M.L.C.; H.-M. HuLL, Esq., Secretary.· 

I. .'The minutes oflast meeting were read and confirmed. 

2. Read a Letter from Mr. George Innes, on the subject of the unavoidable delay in his sending in his plans. 

3. Read a Letter from Mr. Hodgson, suggesting that Mr. Falconer should go over the line with him. 

4. The Secretary reported that he had written to the Government for authority for the papers of the Commission 
bein~ printed at the Government Printing Office; and that he had also written for information as to the cost of 
carriages and tariffs of traffic from the other .Australian Colonies. 

5. Mr. Edmund Hodgson was called in and examined.-

. 6. The Chairman read to the Commission various Reports and Papers on the subject of light railways, gradients, 
and gauges, as to locomotives on ordinary roads, and Reports and _Estimates as to the construction of railways in 
New Zealand, which were ordered to be printed and annexed as Appendices to the Commissioners' Report. 

7. Ordered, That Mr. Nowell, the Statistician, be summoned for Friday. 

The Commission adjourned-at 6. 

FRIDAY, JUNE 19, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon . .A. KENNER.LEY, Esq., M.L.C.; the Hon. P.O. 
FYsH, Esq., M.L.C.; the Hon. F. M. INNES, ·Esq., M.L.C.; DAVID LEWIS, Esq., M.H . .A.; the Hon. J. M. 
WnsoN, Esq., M.L.C.; H. M. HuLL, Esq., Secretary.· . 

]. The minutes of last meeting were reacl and-confirmed. 

2. Read the Colonial Secretary's Letter, approving of printing being done in the Government Printing Office. 

3. Mr. Rowland Davies was called in and examined. 

The Commission having deliberatecl as to the advisability of further surveys ; 

4. Resolved, That the Chnirman do make arrangements for a reconnaissance survey of the lines pointed out by 
Mr. Bilton and Mr. Hoclg,on, ancl that Mr. Hogan be asked to undertake that rnggested by Mr. Hodgson, at an 
expense not exceeding £100,-and Messrs. Sorell & Davies to be asked to undertake the other. 

In the event of none of' the above Surveyors being able to undertake the work, then the Chairman be authorised 
to treat with other Surveyors. . 

5. The Statistician to be summoned for next meeting. 

The Commission adjourned at 6·5 to _Tuesday next at 4. 

TUESDAY, JUNE 23, 1868. 

P1'esent-C. S. CANSDELL, Esq., in the Cha~r; the Hon . .A. KENNERLEY, Esq., M.L.C. ; DAVID LEWIS, Esq., 
~'I.II.A.; the Hon. P. Of FYSH, Esq., M.L.C.; the Hon. J. M. WILSON, Esq., M.L.C.; H. M. l-luLL, Esq., 
Secretary. 
1. The minutes of the last meeting were read and confirmed. 

2. The Chairman reported that he had made arrangements with Mr. Hogan for the reconnaissance survey of the 
line up the Jordan Valley: 

3. The Statistician, Mr. Nowell, was called in and examined. 

4. Ordered, That the Uollcctor of Customs be summoned for next meeting, and to be prepared to give evidence 
as to the weight of packages_ of im1Jorted goods. 

5. The Chairman produced Tenclers from Messrs. Sorell and Davies for a survey of the line by Austin's Ferry, 
for a sum of £135. -

Resolved, That the Chairman be authorised to make the necessary arrangements as to the survey. 

The Commission adjourned at 6 o'clock. 
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TH:1TR8DAY., JUNK 25; 1868: 

Present-C. S. CAN~DELL, Esq., M.H.A., in the Chair·; D:AvID, LEWIS; Esq., M.H.A.; the Hon. A •. KENNERLEY, 
. Esq., M.L.O.; H. M. HuLL, Esq., Secretary. 

I. ·The. minutes· of last' meeting were-read and· confirmed. 

2. The Collector of Customs was called in and examined. 

3. Ordered, That the Statistician Le ·summoned for next meeting. 

The Commission adjourned at 5. 

TUESDAY, JUNE 30; 1868; 

Pi·esent-0. S.' CANSDELL, Esq., l\'I.H:A., in the Ohair; th~ Hon. A. KENNERLEY, Esq,, M.L.C.; the Hon. P. 0. 
FYsH, M.L.O. ; the Hon. J; M. WnsoN, Esq., Esq., M.L.O.; Mr. Alderman DAVID LEWIS, M .H;A.; H. M. 
HULL, Esq., Secretary. · · · · 

1. The minutes of the last meeting were read :and confirmed. 

2. Letter from the Colonial Secretary read, extending to 31st July the time for the Commission to bring up their 
Report. . 

3. Letter from Messrs. Sorell and Davies read, asking for information as to bench marks to connect their survey 
viii Austin's Feri•y with main road and Valley of the Jordan surveys. 

4. The Chairman reported that Mr. Innes, the surveyor, had been written·to,.urging him· to send in' his plans 
and report, from which information was required for the other surveyors. 

5. Mr. Nowell, the Government Statistician,.was called in and examined •. 

6. Ordei·ed, That the Collector of Customs in Launr.eston be requested to furnish information with regard to that 
port, similar to that supplied by the Collector in Hobart Town. 

7. Read a Letter from Mr. Sorell, claiming additional remuneration for preparing the m~p of. the Colony, 
showing the alienated and Crown lands and the roads of the Island. · 

Resolved, That the claim be referred for the opinion of the Surveyor-General. 

8. The Commissioners deliberated on the heads of their, proposed Report. 

The Commission adjourned at6·20. 

TUESDAY, JULY 14, 1868. 

P1;esent-O. S. O:ANSDELL, Esq., 'M.H.A., in the Ohair; Mr. Alderman DAVID LEWIS, M.H.A.; the Hon. A. 
KENNERLEY, Esq., M.L.C.; the.Hon. J.M. W1LS0N, Esq., M.L.O.; H. M. HULL, Esq., Secretary.· 

I. Mr. George Innes, surveyor, produced his plans oftlie survey of the main line of road between• New Town 
and Oatlands, which were carefully inspected by the Commission, and he was examined fully thereon. 

2. Resolved, That Mr. Innes be allowed to draw £100 on account of his contract. 

3. Resolved, That Messrs. Sorell and Davies's account for preparing a map of the Colony, shewing the Crown 
lands, leased lands, and alienated lands, and also the roads of the Colony, for the sum of £18 18s., be paid. 

The Commission adjourned at 6 .. 

THURSDAY, JULY 23, 1868. 

Present-0. S. CANSDELL,. Esq., M.H.A., in the Ohair; the Hon. F. M. INNES, Esq., M.L.C.; the Hon. A. 
KENNERLEY, Esq., M .L.O.; the Hon. J. M. WILSON, Esq., M.L.O.; the Hon. P. O. FYsH, Esq., M.L.O.; 
H. M. HuLL, Esq., Secretary. 

1. The Minutes of the last meeting were read and confirmed. 

2. The Report of' Mr. Surveyor Innes was read. 

3: '!,'he Report of Messrs. Sorell and Davies, surveyors, was read. 

4. The Commissioners proceeded to discu~s the several. points of their Report, as follows :-1. Speed ; 2. Glass of 
railway; 3. Gauge; 4. Traffic; 5. Route. 

Resolved, That a speed of from 20 to 25-miles per hour for passengers, and of 12 to 15 for ,goods; is sufficient to 
meet the requirements of this Colony. · 

Resolved, That the English gauge, of 4ft. 8!in,, be recommended. 

Resolved, That the class of railway technically known as light railway is sufficient for the requirements of the 
Colony. • , 
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Resolved, That the Chairman be requested to draw up a Draft Report to be considered at a future meeting. 

5. Resolved, That Mr. Hogan be examined on bis plans at next meeting. 

6. Resolved, That the Chairman do apply to the Government fo_r a further extension of time to bring up the 
Report: a fortnight fiuggested. 

1·. Resolved, That the Chairman do write to Mr. Surveyor Innes, expressing the satisfaction of the Commission 
at the diligence and ability with which he has prepared his plans and report on the main line of road. 

The Commission adjourned at a quarter to 6. 

TUESDAY, AUGUST 4, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the C~air; the Hon. F. M. INNES, Esq., M.L.C. ; the Hon. A. 
KENNERLEY, Esq., M.L.C.; the Hon. P. 0, l•YSH, Esq., M.L.C.; the Hon. J.M. WILSON, Esq., M.L.C.; 
H. M. HULL, Esq., Secretary.· · 

l. The minutes of last meeting were read and confirmed. 

2. Read Mr. W. Hogan's Letter of 3rd August, reporting on his survey. 

3. Ordered, That the balance of Mr. Innes's contract money be paid. 

. 4. Ordered, That a small map be prepared, showing the various routes proposed for the railway. Mr. Fysh and 
the Chairman to arrange the matter. 

5. The Chairman laid upon the table an elaborate and carefully prepared cliart, showing the traffic on the main 
road. 

6. The Draft Report, so far as relates to speed, traffic, and route, was read and approved. 

7. Resolved, That the Draft Report be printed, and a copy of the proof sheet sent to each member of the Com­
mission for further consideration. 

The Commission adjourned at l ·10. . 

SATURDAY, AUGUST 8,· 1868. 

Present-C. S. CANSDELL, Esq. M.H.A., in the Chair; the Hon. A. KENNERLEY, Esq., M.L.C.; the Hon. P. 0. 
FYsH, Esq., M.L.C.; the Hon. J. M. WILSON, Esq., M .L.C.; W. DoDERY, Esq., .M.H.A.; H. M. HULL, 
Esq., Secretary. 

I. The minutes of the last meeting were read and confirmed. 

2. Rend Mr. Hogan's Report on his Survey of the Valley of the Jordan route. 

3. Discussion on the Draft Report resumed, and the remaining paragraphs relating to the vrobable cost of 
construction and revenue having been read, the Commission deliberated thereon, and having approved of the same, 
ordered that it be printed in draft and circulated amongst the members. 

The Commission adjourned at I ·25. 

FRIDAY, AUGUST 14, 1868. 

Present-C. S. CANSDELL, Esq., M.H .A., in the Chair; A. DouaLAs, Esq., M.H.A.; the Hon. F. M. INNES, E~q., 
M.L.C.; Mr. Alderman LEWIS, M.H.A.; the Hon. A. KENNERLEY, Esq., M.L.C.; the Hon. J. M. Wnso:i,,, 
Esq., i\'l.L.O.; W. DonERY, Esq., M.H.A.; the Hon. P. 0. FYsH, Esq., l\LL.C.; H. M. HuLL, Esq., 
Secretary. 

I. The minutes oflast meeting were read und confirmed. 

2. Read Draft Report. 

3. Paragraphs 1 to 42 were approved. 

4. On the consideration of Paragraphs 43, 44, 45, and 46, relating to the estimated cost of constructing the Main 
Line Railway, it was 

Resolved to increase the estimate by the sum of £100,000, to make greater provision for earth-works, terminal 
arrangements, and contingencies. 

5. The remaimle1· of the Report was approved, subject to such alterations as the foregoing Resolution to increase 
the estimate would render necessary. 

6. Resolved, That the Report as amended pe approved as the Report of the Commission. 

7. Resolved, '!'hat the Chairman do report to His Excellency in accordance with the terms of the Commission. 



ROYAL COM.MISSION ON THE MAIN LINE RAILWAY. 

MINUTES OF EVIDENCE TAKEN BEFORE THE COMMISSION. 

FRIDAY, 28TH FEBRUARY, 1868. 

PRESENT. 

The Hon. P. 0. FYSH, Esq., M.L.C. 
The Hon. F. M. INNE'S, Esq., M.L.C. 
Mr. Alderman DAVID LEWIS, M.H.A. 

.. H. M. HULL, Esq., Seqretary. 
C. S. CANSDELL, Esq., M.H.A., in the Chair. 

WILLIAM H.A.NSON, of Adelaide, Esq., O.E., examitted. W, Hamon, Esrz 
O.E. 

I_. By the Chairman.-! believe, Mr. Hanson, you are a member of the Institute of Civil Engineers, of ~ 
England? Yes; and I have been connected with railways, in England and in the Colonies, since the year ' 
1836. I was seven years under Robert Stephenson, and have since been engaged for upwards of twelve 
years in the construction of railway& in South Australia and New South Wales. 

2. And I think, Sir, you have given particular attention to the question of the gauge of railways? 
Yes ; and I was examined in England by the Committee of the House of Commons on the special enquiry 
into the relative advantages of the broad and narrow gauges. By the broad gauge I mean the 7 feet 
gauge, upon which the Great Western Railway from London to Bristol is constructed; by the narrow gauge 
I mean the English gauge of 4-8½. . 

3. I think, Sir, I had better intimate that the Commissioners, to prevent any misunderslandin"' as to 
the evidence taken in this enquiry, have determined to distinguish the 3-6 gauge as the narrow gaug~, the 
4-8½ as the English gauge, and the 5-3 as the Victorian gauge. I believe you were the advocate of the 
4-8½ or English gauge in that enquiry before the House of Commons 1 Yes, J was specially examined in 
favour of the 4-8½ ~auge, as I was of opinion that goods could be carried more economically on that than 
on the broad (7 feet) gauge. · 

4. Have you formed any opinion as to the construction of railways upon what is called· in the Colonies 
the narrow or 3-6 gauge 7 Yes; and if you purpose using nothing but horse-power you may adopt it; but 
I am disposed to consider that if. you intend either presently or ultimately to use a locomotive engine, 4-8½ 
should be the_ lowest gauge adopted. · 

5. Will you state to the Commissioners the main objections_ which you entertain against the adoption 
of the 3-6 gauge? Yes. The 3-6 gauge does not afford sufficient room for the proper gearing of the 
locomotive, and necessitates the placing of the cylinders outside, by which you get so much more outward 
weight, which produces a wabbling or, as we call it, a fish-tail motion, and more wear and tear; while the 
4-8½ or, better still, the 5-3 gauge gives more room for the gearing of the locomotive, and, by permitting 
the cylinders to be placed inside, saves oscillation. The Irish and Indian railways_ are constructed on the 
5-6 gauge. · 

6. Is it not the fact that, even in locomotives constructed for the 4-8½ gauge, Engineers have in some 
instances recently returned to the old plan of having the cylinders outside? Yes, I am aware that it is some­
times adopted, but it is not generally approved. 

7. Apart from tq.e question of cost, have you any preference for the 5-3 over the 4-8½? Yes; I 
think 5-3 would be the best gau~e: 4-8½ affords sufficient room for the proper gearing of the locomotives, 
but theoretically there is more ad vantage in the 5-3 gauge. 

8. But apai:t from the mechanical advan,tages which you consider the.4-8½ or 5-3.gauges have over 
the. 3-6 gauge, would not the adoption of the narrow gauge considerably reduce the cost of the construction 
of railways in Tasmania? . No, I think not. · . 

9. Would it not permit of great saving in the cost of embankments-, cuttings, viaducts, and bridues? 
No; the saving in cuttings or earth-works by adopting the narrow gauge _is almost. nothing. In making 
these in.South Australia I adopted a greater width than I now believe to be necessary. Instead of24 feet 
at the bottom 18 feet would be sufficient, and in low banking 16 feet would do. · 
. 10. Are you not aware that Sir Charles Fox, in a discussion before the Institute of Civil Engineers on 

Light Railways, recently expressed himself very favourably on the narrow or 3-6 gauge as best adapted 
for Colonial Railways, and stated that the adoption of it in Queensland had reduced the cost of difficult 
portions of the country on the · Main and Little Liverpool Ranges by two-thirds ? No. I have never 
·understood Sir Charles Fox to be in favour of the narrow gauge, and I am not disposed to believe that any 
such saving could be made. 

11. Then, notwithstanding the physical difficulties which Tasmania would present to the construction 
of Railways, you would prefer the 4-8½ gauge ? Yes ; the 4-8½ or 5-3, but I should prefer the 5-3. 'l'he 
3-6 gauge would have its advantages, but I think the other would be the best. 
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12. But, supposing that by the difficult nature of the country, and to avoid heavy earthworks, we were 
obliged to adopt curves having radii of five chains or even Jess, would you not in such case use the 3-6 gauge ? 
No; I should prefer to use the 5-3 gauge. I would advise that the curves be made to fit the gauge, 
rather than the gauge the curve, It is true the narrow gauge would allow sharper curve:;, You would. 
use wh;i.t ~!! caUeq the ~ogie engin!3 or All)eric!!,-n engines with 3-6 wheels, but in the long run it would be 
cheaper to use the 5-3 gauge ; and I am of opinion that by adopting engines on the A"merican system you 
might do, as in America, work round a four-chain curve on the 5-3 gauge. 

13. Would not the narrow 3-6 gauge permit of steeper gradients than the 5-3 gauge ? No ; there is 
not much difference. It would depend op the. weight of the engine. 

14. Are you aware that the advantages of th~ 3-6 gauge, as tised in Norway, Queensland, and other 
parts, were very recently discussed at a meeting of the Institute of Civil Engineers in London, and approved 
by several oft.he most eminent engineers of the day? Yes; but I adhere to my own opinion. I have 
said the 3-6 gauge has some advantages-it will permit of sharper curves-but by that you would have a 
longer line, and though you would save in the wOl'ks you would lose in the distance and permanent way. 

15. Are you aware that Mr. Mallet, the President of the Irish Institu"te of Civil Engineers, l1as 
declared himself very strongly as to the great saving effected, by adopting a narrow gauge, and has given it 
as his opinion that not only the cost of constructing two similar lines differing in gauge, but also the cost of 
working them, would approach the ratio of the cube of the length of axle, or, what was the same, of the 
breadth of gauge ? I have not tested Mr. Mallet's opinion, but I believe he is very wrong. I go broadly 
on the system that carriages and engines are. to be fitted to the loads they should carry. The point to 
consider is how to carry a ton of goods for a mile at the lowest cost, and I believe you can carry on the 
English 4-8~ gauge cheapci· than any other. ~ 

16. Would not the 3-6 gauge permit a considerable reduction in the cost of the rolling stock ? No ; 
the narrow gauge \\lill not save anything in the rolling stock, but would probably be more expensive, The 
light epgiIJ.es CQSt_more to keep in order. The heavy engines are not near so expensive. 

17. But will not the use of the 4-8:½ or 5-.3 gauge necessitate the adoption of a heavier rail, and so 
increase the cost of construction ?· No ; . r can use any weight of engine. In South Australia the 401b. 
rail is used, on tbQ 5.3 gauge. I used·a (il5lb. rail in South Australia- for a 22 ton engine. With a 10 ton 
engine 40lb, would do. . 

18. Would not the narrow gauge effect some saving in the cost of fuel ? No ; it would rather 
inc1·ease it. 

19. Would not_ the adoption _of the narrow gauge, by reducing the weight of engines and rolling stock, 
enable a railway to be worked wi~l1 l_ess hands, and so reduce · the cost of maintenance. of way ? No ; I 
think not materially, because to carry an equal tonnage you would require a larger number of carriages, and 
for the same rea~on there would; be no saving in the cost of locomotive powe1'., while at the same time the 
narrow 3-6 gauge will not permit high speed. 2.5 miles an hour. ought to be the maximum speed when the 
engine is running, but you would' not get more than an average of 12 to 15 miles an hour out of light 
engines. Considering also that you would have to carry wool and other bulky articles, the English 4-8,½ or 
5-3 gauge would be the· best foqhe Colony. 

20. Hut that fact has not prevented the adoption of the 3-6 gauge in Queensland, where they have a 
l_arge quantity ofwool to carry?· No; but I am notwithstanding of opinion that bulky produce requires a 
broader gauge. ,,. 

21. r ·believe you have given speciai attention to the relative advantages of horse traction as against 
locomotives? Yes. I'n branch. lines horses would be bes_t, and I would prefer the narrow 3-6 gauge; but 
in view of a probable increase of traffic,. and the subsequent employment of locomotives, the advantage of 
having· all the stock in one gauge would' more than. counterbalance the advantage of using ho1:ses instead of 
locomoti-ves in the branch lines. r would advise the use of horse traction on a branch line. 1 should 
certainly begin with it. 

22. I believe you. have compiled tables showing the relative· cost. of tract.ion by horses and locomotives? 
Yes; and you may take it as arough but ready estimate that a:, long as 26 horses will work the line it is 
cheaper than a locomotive, if you estimate the horse and· driver to cost from 6s. to 7 s. a day. The locomotive 
has, however, the advantage of speed;, and when the tonnage to be carried is above 60 tons, and the distance 
:i.b.ove 12 miles, locomotives·should be preferred. · . 

23. ·would you arlvise any particular difference in the construction of lines intended in the first instance 
for horse traction? No; I should liave all the lines made in the same manner, but horses would require 
Jjghter· sleepera. £1000 a-mire• would' be-saved" by horse power. 

24:. Have you given your attention to the question of ia;ying down rails on ordinary roads ? No ; but 
I believe that in India tbere are rails on m_acadamised roads, but my own impression is that they will throw 
the road aside, and· go in for a railway. For instance, a gr_adient of 1 in 20 on a road is not thought much 
of, but on a ra.iL it wouldr be, frightful. In England railroads were begun with gradients of 1 in 330, and I 
1<.now of one now· which is l in 23, but it is frightfully expensive. ·As to the feasibility of using some 
portion of the main line road for a railway; I might employ it· as· a guide, but I would not use it. Were a 
locorp.otive employed on the•!Il~in line of road, no:horses co.nld trav.el on it. I should be sorry to meet a 
traii. ev.en, wi.th. the best horse._ Yott can, as far· as my· eye goes,, :fincl a much. better line of road- than the 
present main line,, more tp, the, west of' Oatlands .. 

~5. I: suppose, you are aware that besides the· adoption of the plan of-rail ways on the ordinary roads by 
the_ authorities in India, Mr. Bridges Ad·ams· and M-r. Page have both recommended the conversion of the. 
highways of England into railways, a11d that that course has been suggested in the H.eport of the Royal 
Qom.!Ilission, on· Rail-ways whi_ch: hasjust concl'uded, its sittings, in England? Yes; but I am still of opinion 
that the rail an.d the road ar.e not: fitted. to, go. together, even with, a screen. It could not be put on, yom· 
roads, the gradients are excessive,...,..,look at Pontville, for instance, . 



3 

26. Your objections to road railways seem fo be chiefly limited .to the difficult gradients which· would. w.Ha~'°"• Esg. 
be encountered, and to the effect of locomotives on horses. As to horses, are you not aware that a Committee c.E. 
of the House of Commons in-1831 reported most favourably upon the use of th_e loc_omotives on the high:ways, -----..,---_., 
and that before and since that time many such engines h_ave been rtin loaded wit_h passengers th_rough the 
streets of London, apd-many of the main roads of England, without accident? . Yes ; but in all such cases 
the speed was limited to about 15 miles an hour. · · 

27. If locomotives on roads have not been found to be productive of accidents, wo~ld not the putting .. 
of. them upon rails laid down upon the i:oad considerably reduce the chance of accident? Obviously so, 
but still I ~hould prefer putting the railway away from the road • 

. 28. Have you formed auy opinion as to the. probable cost of constructing rai.lroads,- considering the very 
difficult nature of this country ? Yes; allowing £1500 a mile more . in this colony for earth works than -in 
South Australia, a light railway could be made for about £7000 a mile. 

TuF.BDAY, 28TH APRIL, 1868. 

PRESENT, 

'I'he Hon. A. KENNER.LEY, Esq, ML.C. 
The Hon. P. 0. FYSH, Esq., M.L.C. 

H. M. HULL, Esq., Secr'etary. 
C. S. CANSDELL, Esq.,_M.H.A., in-the Chair. 

MR. EDMUND HODGSON, ef Glen House, Macquarie-street, examined. 

29. By the Chafrman.-You are, I believe, Mr. Hodgson; particularly acquainted with the Valley of 
the Jordan? Yes, I was formerly a farmer and stockholder in the Lovely Banks District, where I lived 
for five or six years; and I have personally inspected the country from ·New Town to Oatlands, of which I 
know ever nook and corner, having once possessed much stock and having to ride over the country. 

30. What, in your opinion, is the route which should be adopted for that- part of the Main Line of 
Railway between Hobart 'l'ow.n and Oatlands? The line on which a railroad could be beat carried. from 
New Town to Oatlands would be alongside the Main Line of Road to Bridgewater. 

31. At what part would you suggest ·the ·river ·should be crossed? .The line should cross the river on 
the· causeway. · 

32. Will you state the route which you are desirous of suggesting to the Commission? After passing 
the river, instead of keeping along the line of road, it should turn to the left soon after crossing the bridge, 
which would bring you to the back of the Crooked Billet, and thus the Horseshoe Bridge would be 
avoided. In passing from the Crooked Billet the hill going down into Pontville should be avoided by 
crossing the road and keeping to the right. Pontville would form a station, being central, as regards 
Rfohmond, Tea Tree, and Bagdad. '.l.1he road should then be crossed near Cavey's Inn, and the route 
should keep up the valley of the Jordan on the Bridgewater side, and continue on the course of the valley 
as far as Elderslie. From Elderslie the line should go up the Jordan, through the Black Brush and 
Hunting Ground, and come out at Picton, near Mr; Kemp's, on the opposite side of the Jordan. From 
Picton the line should.keep,Berthon's Marsh to the left, an'd go up to the head of the marsh, then on to the 
foot of the Serpentine Gully, and thence up Quoin Creek into the Little Lovely Banks, and on. to Hollow 
Tree Bottom; from thence it is an easy road aU the way to Oatlands, after crossing the road and keeping 
away near Lemon Springs and down by Anstey Barton, or keeping to the right of the main road from 
Fourteen 'Tree Plains. 

33. What advantages do you claim for the route you ,have suggested·? My line would avoid the 
difficulfres of tµe. Horseshoe Bridge, Pontv-ille Bridge, Constituiion Hill, -and Spring Hill .. When Mr. 
O'Connor was Director of Roads, I pointed out my 'line near Spring Hill; but he remarked that it would 
min the new innkeeper at the London Inn, then just erected at a great expense. Besides the advantages.of 
avoiding those difficult parts of the main road, Elderslie would command the country within 10 miles of 
Hamilton, to which there is a tolerable road now through_ extensive ;igricultural lands.. Picton station 
would come within two or three miles ·of Green Ponds, and within 10 of Bothwell; and when it reaches 
Hollow Tree Bottom it would be within seven miles of Jerusalem to the right. 

34. What would oe the difference in length between the line you propose and that of the present road? 
· The.difference in. the dist_ance from Pontville to Picton, I think, would be about three mil!Js longer, and 
from''Picton to Oatlands the line would be the same as by the main road. Another great advantage of this 
lirie over· that of the road, which would have to be widened, w:ould be to cheapen the cost of constriiiitiou, 
~nd ibat it' would ·embra:ce·a large portion of the agi'icultural country ·on ·this side of the Island, aiid the 
most populous part of the. Colony. 

35. Are you informed as to the nature of the gradients wl1ich would have to be encountered in the 
route. suggested. by you? I am convinced that in the distance from Pontville to Picton,. which is 18 .miles_ 
bv my ·proposed line, there is no gradient of more than 1 in 100, and the country abounds with timber and 
road-making materials. · 

36. Where would your pr<;>posed line. join Mr. Sprent's proposed route ?' At Mercer 1u1d Guest's 
· lands in. the Hollow: Tree Bottom. · 

·37 •. Have you formed-any opinion- as.to the nature and quantity of the· earthworks'which,would· have 
to be encountered if your proposed route were adopted ? Yes. From Picton to Hollow Tree Bottom ,there 
would be only hill0 side cuttings, and; no bridges or culverts of,any m\!,gnitude. · Tl1~ gradient, would. not. be 

Mr, E. Hodgson. 
~ 
28 April, 1866. 

'Ill 
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Mr, E. Hodgson. more than· I in .. 50 or 60 in any case. It. is soinewhat scrubby from the Back Bottom or Little Lovely 
~ Banks to Hollow Tre.e Bottom, 

J.E. Caldcr,E,q, 
~ 

12 Moy, 1808. 

38. Have you anything to add to your evidence? Yes; I recommend that a survey should be made 
of the line. It is at present practicable for vehicles carrying produce, and has been for years past. The 
only difficult part is· from the Hunting Ground to Picton, or about a mile or so. I should be willing to 
undertake the survey myself. 

39. By JJ,Ir. Fysh.-Whatever reliance tlie Commissi9n might place in your capabilities, neither the 
Parliament nor ·the public would be satisfied with a sm·vey conducted by you, as you are not a Civil 
Engineer. I understand road engineering and levelling, and have occasionally exercised myself therein 
during upwards of 45 years that I have been in Tasmania; and in 1826 I suggested and sent in a plan to 
Governor Sir George Arthur of the present line of road over Constitution Hill. 

TUESDAY, 12TH MAY, 1868. 

PRESENT, 

The Hon. P. 0. FYSH, Esq., M.L.C. 
The Hon. A. K~~NERLEY, Esq., M.L.C'. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq .. M .H.A., in the Chair. 

JAMES ERSKINE CALDER, E~qui1-e, SU1·veyo1·-Genm·al, examined. 

40. By the Cltairman.-Are yori well acquainted with the valley of the J 01·dan, and can you afford 
the Commission any information as to whether it would be desirable to adopt it as pai-t of th_e route of the 
Main Line Railway ? · I was pretty well acquainted with the country round about the Jordan in former 
times, but I have not formed any opinion as to its advantages as a line for the Main Line Railway. Indeed 
I paid no attention to the subject when there, which was in 1835. 

41. Have you any knowledge of the gradients which would have to be encountered by adopting that 
l'Oute? My knowledge of the gradients along that line is excessively general. I have not been through 
the country at the back of the Crooked Billet from Bridgewater Causeway since 1835, ( except as a me1;e 
traveller) when I was surveying in this quarter, Of the gradients hereabouts I can give no positive opinion. Mr. 
Sprent, I believe>, considered that this part of the country woulcl be open to great objection~, and evaded it 
in his survey. I also fear that the Jordan route would be an objectionable one in another point of view, 
namely, by running a way from population. With regard to the physical difficulties of the Jordan route, I 
beg to refer you to Mr. Sprent's Report of 18th February, 1856. 

42. Have you formed any opinion as to the route which it would be best to adopt for the Main Line 
Railway? Yes; my opinion is that the route should be taken along the main line of road or w:ithin a few 
miles of it. Under tlie present improved construction of engines, many difficulties which would have 
prevented the adoption of that route a few years since could probably be got over now. 

43. Do you think that the plan of utilising the present main road by convertiug some partfi of it into a 
railway is open to objections? No; I should see no objection to the main road or a part of it being used 
for the railway, say by taking one side of it; the crown of the road need not be taken, or the whole of the 
road, but the rail might po~sibly run on one side of it. 

44. Supposing it should for such a purpose be deemed advisable to widen the main road, can you 
inform the Commission as to the probable cost of widening it to an uniform width of 2 chains, reserving the 
present road for the purposes of the 1·ailway, with the present hedges and fences, and making a half-chain 
l'Oad on each side ? No ; it is not in my power to give an idea of the cost of widening the main road, nor 
do I think it would be necessary to do so, as it is already a chain. wide in most places, and almost all through 
above 60 feet wide, and only in a few places is it under 50 feet. Its nano)vest parts are at O'Brien's 
Bridge, and the southern entrance into Green Ponds. 

45. ·Would not the route indicated along the Jordan valley avoid the severe gradients at Pontville>, 
Constitution Hill, and Spring Hill? Yes; but even by the Jordan route there would be cuttiugs which 
would be expensive; and as Oatlands has an elevation of1337 feet, and the Jordan but a very slight fall 
dm>ing much of its course before it enters the Derwent, you would have to encounter a great rise somewhere 
to the south of Jericho. · . . · 

(Mr. Hodgson's evidence, taken by the Commission on the 28th April, was here read to Mr. Calder.) 
46. Having heard Mr. Hodgson's evidence as to his suggested route, do you think he is correct in 

believing there is an easy gradient all the way, and a practicable cart-track throughout? I should think not: 
a great part of his line is in the valley of the Jordan, and as the fall of the river is vrry trifling between 
Bridgewater and some point near El<lersli_e, the gradient would be all the more· severe beyond. There are 
.no doubt, summer roads or cart tracks in some parts of the rnute, but as I have not been there for 33 years, 
I coilld give no; idea of the roads. By taking th.e Jordan route you, of course, abandor1 much of the present 
main road and ·its population. · 

47. Will you inform the Commission as to the quantity of crown lands whicl1, lying within 10 miles 
of each side of the main line, ar~ now unalienated? There is not much crown land unalien·ated lying within 
that distance of the main r1yad, and, with slight exceptions, it is very inferior. To illustrate the main road 
settlement I produce a map showing all the land alon,g the line, alienated and otherwise: beyond Oatlands 
tJ1ere is no unaliennted land within 10 miles of.the main line. . 

48. What in ·your opinion would be the effect of a rail way upon private property? I believe a rail road 



would be of great advantage tQ private pr.operties;.its tendency would be to increase their value. It would, in my 
opinion, be far more profitable to ~he community to run a railway through private properties than through 
the c_1·9wn land of the unsettled districts at preseIJt . 

49. Is there any foundation for the statement which has several times appeared in print, thaf there ar.e 
two .millions:of.acres of unalienated l_and within easy distance of the main road? It is not true; but, if such 

. statements have been made, it possibly arose from a misconception of facts. Some years ago our· Surveyors 
valued nearly 1,200,000 acres of crown land which it may have been thought lay near the main road; but 
none of it was near to it. 

50 .. What in ,your experience has been the effect of constructing good roads upon the subsequent 
alienation of lands adjacent to such roads? It. has invariably happened that the land on each side has been 
rapidly.taken up.· The main road was begun in 1817, before much-land was granted; and now on either 
side of the road, for 10 miles and more, nearly every inch is taken up. You will see by the map, that 
wherever there is a principal road all the land is taken up along it, 

51. With reference to giving the advantages of railway t~ansit to Hamilton and Bothwell, would it in 
your opinion be best to take the main line ·round by these places, or to reach them hereafter by means of branch 
lines? It would, I think, be better to adopt the main road, or a line near to it, as the route for the Main Line 
Railway, and to reach Hamilton and Bothwell by branch lines. I believe the general opinion of the country 
w-0uld he in favour of this. ·· · 

52. What in your opinion is the average value per acre of the land lying on each side of the main 
road? If we include all towns its value is about £4 per acre; this valuation relates to more than a million 
and a half acres. · · . 

53. By Mr. Kenne1·ley.- Suppqsing a Main Line Railway were constructed across the Island, are there 
.any agricultural distl'icts, now almost shut out from a market, from which pl'oduce could then be sent into 
market with increased advantage? Yes; for example t_he Eastern Marshes, York .Plains, &c., and by 
feeders or branch lines the valley of Brighton and Richmond, where there is much beautiful land not at 
present brought into cultivation, which could then be most profitably farmed.- Again, beyond and north of 
.Oatlands there are large tracts nearly all along the main line, now devoted to paflture, that could be easily 
put under crop, if any inducement arose to encourage the spread of agriculture. _ 
· . 54. By Mr. Fysh.-Would any portion of the land on each side of.the main road, now devoted solely 
to sheep farming, be capable of profitable cultivation if it had the advantage of cheap transit? Yes, I thin~ 
so,-there is a great deal of sheep land which might b.e cultivated within eight or nine miles ofthe road. 

QUESTIONS subsequently submitted to the Witness by the Chairman. 
55. Have you for~ed any opinion as to the probable increase in the value of property by putting a 

Railway through it? · . . 
. 56. Have you formed any opinion as to the probable result of the construction of a Main Line of 
Railway upon the condition of the Colony ? . . . . · 

57; I presume you look to Agriculture as the chief means for the advancement of the Colony, and to 
.our sister Colonies as the purchasers of our surplus produce ? · 

58. Can you inform the Commission what amount of supplies of farm produce are purchased by the 
sister Colonies ? · · · 

. ~9. I believe you do not share in the opinion that Victoria , is getting more ind~pendent of outside 
supphes every year? . .. . 
' 60. Will you have the kindness to furnish the Secretary with a copy of the Statistics you have prepared 
for the use of the Commission ? · · . 

Srn, 
Survey Office, 8t_h July, 1868. 

· IN reply to the five questions which you have done me the honor to ask of me (which are .transcribed 
above) on subjects connected with the contemplated construction of a Main Line of Railway~ I take leave, 
in the way of reply, to hand you an extract from a letter written by me to the Honorable Colonial 
'l'reasurer on the 27th January last on the very subjects ·that your questions· relate to, and which embraces 
exactly the information that your queries would elicit from me. 

The Statistical Tables t~at you a~k for I need hardly say are quite at your service. 

I remain, Sir, 
Your very faithful Servant, 

· J. E. CALDER. 
The Chai-rman, lYiain Line Railway Royal Commission. 

., 

EXTRACT from a Letter written 'by me to the Honorable' Colonial Treasurer,._27th January, 1868. 

* ,i,· * . * $ * • 
W'ith regard to that part o± our conversation that turned on the utility and prospective profit of converting the 

:Main Line from an ordinary road into a railroad, it is possible that under a contingency such conversion would have 
a beneficial effect on the income of the Colony, as well as on the value of a large proportion of the private lands of 
the sam_e, which might in no lengthened period _equal the cost of that conversion. • . 

Thils contingency, put in the shape of a question, is this :-Are we likely to find profitable markets for any 
considerable increase of our agricultural ~roductions ? For if we are, then no doubt cultivation might so extend itself 
as to increase the-utility of the line considerably; but if,. on the other hand, we are not likely to find outlets for a 
largely increased production, it is difficult to see what we can require a through railway for, when the produce of 
about sixty miles of the country lyhig right and left of' such line would be ce>nfined. as at present chiefly to wool. 

J.E. Calder, Esq , 
~ . ·--

0 
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. Let us look round us and see whether such markets exist or not, and we shall then discover what our neighbours 
take of the farm produce of other countries, which no doubt some of the lands that lie ·within ten or a dozen miles 
of the existing main line of road could be speedily put into a condition to contribute to the &upply of in a considerable 
degree ; for within the ai:ea alluded to there is much good _or fair land, ~ither open or so lightly timbered that might 
be put into crop at no great co_st, if any inducement arose to encourage it. 

.. 

ff'". R. Falconer, 
Esq. 

~ 
~6 ~lay, 1868. 

The supplies of farm produce :requireq in the last hvo years, for ,~hich i'eturris are pubiished, viz. 1865 and 1866, 
by the five Colonies of Victoria, New South Wales, South Australia, Queensland, and New Zealand amounted in 
value to £8,225,810 worth/' whereof Tasmania furnishes only £709,533, or only about one-twelfth of it. Now if a 
railroad would-enable us to export at a profit half as much more farm produce as we send away at present, the subject 
of constructing one becomes worth consideration. 

The figures.above
0

given prc>ve that there is no want of markets near at hand to go to in which a vast quantity 
of farm produce is annually disposed of, to which (with the lands we possess) we might contribute in a larger degree 
than we do at present. · 

That we furnish only one-twelfth of the farm produce required by our neighbours is doubtless traceable to several 
causes ; but the chief of these, as it seems to me to be, are two, namely the high prices of labour and of land 
carriage. 

. Of the former, considering our proximity: to so many gold-producing Colonies whose prices must govern our 
own, tliere seei;ns no prospect of any abatement of its cost for some years to come, if at all ; but not so with the other 
obstruction to farm progress, viz., a high-priced land ca'rriage, which a railway might do a good deal to modify 
(though of course at the expense of additional taxation), and if it lessened it in any considerable degree, as is the 
:p.atural tendency of such a means of transport, then agricultural farming might be carried on, even in the interior, 
with a fairer chance of profit than it offers at present. If the country is to advance, it must be by extending its 
agriculture. ·we have no mineral wealth that we know of to assist us forward. Our pasture3, unless improved, will 
carry but little more stock than they support at present, and of manufactures, except of the simplest kind, we have 
none, and are in no condition to engage in any yet awhile; but we may advance our agriculture, and thus increase 
the income of the country: but this object is not likely to be achieved unless our means of transport are so improved 
as to enable our farmers to send their produce to market at a inuch lesser cost than they pay at present for its trans­
port; and whenever this state of things is b1'ought about, it must have a beneficial influence on the value of the ·lands 
that He within easy reach of any thoroughfare which provides a cheap means of carriage to market. 

That the existing main line of road has already increased the value of the land lying within ten or a dozen miles 
of itself, (perhaps 1,600,000 acres,) many fold is too obvious to be d_enied. Tlie present annual rental value of the same 
is much about £400,000,t that of the 'whole Colony having been computed by the Official Valuators at £700,488 
for 1866.; it is therefore worth, at 6 per cent., six or seven millions of money, even though so much of it is still waste, 
and p1;dduces only a minimum instead of a fair return. Its worth per acre is therefore about £4 all towns included: 
w·ould a railway further increase this value by one per cent. per ·an~um? If it will, then this increase will be equal 
to double the interest of the money required for the conver,don of a narrow strip of the present land, (say a fifth or a 
fourth of ifl into a railway, that is if the gradients which are severe on about seven. miles of it interpose no insuper­
able objection to the work. 

Reverting to the subject of markets for farm produce, the chief of which is Victoria, I have observed that it is 
usual to say she is becoming more and more independent of outside supplies every year; but this is not exactly true, 
at any rate _up to the end of 1866, which is the latest date for which her official returns are made up. Taking the 
three years which preceded the close of 18~6, her r~turns in~eed show a s~rious fallin~ off in her 1,urc~ases ~f Brnn, 
Flour, Potatoes, and Preserves, but a considerable mcrease 1s observa)Jle m the supplies she has recmved of several 
other important articles of consumption. Of Bacon, Butter, Fruit, Oats, Wheat, and Hops she has received a largely 
incrnased supply, and of every article 'of Live Stock also. But with· the other Colonies our farm produce trade is not 
maintaining its ground, though our general trade shows a fair inc1ease in all, except New Zealand, where in 1866 it 
was not quite it fourth. qf whlit it was in 1864. 

That such a railway as the one now proposed will at present pay for its own construction ·and maintenance I 
fancy no. one seriously believes ; but if we are to have one, it must be in consideration of the indirect advantarres it 
may confer on the country, by enlarging the agriculture of the districts it passes through, and perhaps als

0
0 by 

increasing the value of the land in the neighbourhood; and if for these prospective advantages the Colonists of 
Tasmania are content- to incur the cost and resp·onsibilities ot' the undertaking, no one, I presume, has any right to 
object to their determination. 

In conclusion l take leave to say that this letter would have been forwarded to you several days ago, but as I 
have had to make extensive references to numerous Statistical Returns to enable me to deal with one part of the 
subject, the results of which are respectfully presented to you in tables at the end of this letter, its completion has 
been unavoidably delayed till this day. . . 

N. B.-Mr. Cansdell's letter of the 16th instant is herewith returned. 

TUESDAY, 26TH MAY, 1868. 

P!tESENT •. 

The Hon. J.M. WILSON, Esq., M.L.C. 
The Hon. P. 0. FYSH, Esq., M._L.C. 

I have, &c., 

H. M.-HULL, Esq., Secretary. 
C. S. CANSDELL, Esq., M .H.A., in the Chair .. 

WM. R. FALCONE:;Il,, Esq., Director of Public Worlts, examined. 

J. E. CALDER. 

61. By tlie C/iaiiman.-The traffic returns now on the table, and which yo11 some time ago.handed in' 
to this Commission, were taken by order or· tlie ·a-overument·? Yes; for the purpose of seeing whether 
any furthe1: tollagates should be put ur on the. main road. 

. . ' 

* See Tables at end sh·owing the demand of thbse five Colcinies for·twent'y-one articles. 
t TJie rental cif Hobart .. Town, ·and Launceston 'is £204,889. 
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62. I obser.ve that they do not include the t~~ffic_. on this .side of Bridgewat~r. Cquld that de:(iciency be 

supplied·? !'do not think Mrs. Joseph keeps a daily retum at the New Town toll~gate, bµt iii> dpubt sh'e 
would give the Commission a return for a week or two on ·being paid for her servi'?es: . . . . . . .. ···. 

63. ~ow far on this siµe of Launceston is the Cqcked Hat . .toll~gate 1. The C()ck_ed Ma'f S_tati_on_ is 8 
miles from Launceston, _a_t the end of the Evandale Road. There is no· toll taken there, though a toll-_house 
was erected. · · 

64. Can the traffic taken as passing that toll-gate be considered as part of tlie main line road: traffic ? 
The returns which were taken at the Cocked Hat would be swelled' by a portion of the traffic from Longford 
and Evandale, but no portion 'of the Westbury and Deloraine road traflic could come in by that pa,rt of the 
ma,n road, for they would join the main road within the boundary of th_e to:wn. ofLau~cestcm~ · · · 

9/5. Oan yoll inf<>r,W tl;ie C9nuµi13~jon. a,s to w)lat would b(tl).e proba!;>le expense of w~d~ning the mai11 
1•oad to an unifo1;i:n wid,th qf two chains ? I can11ot say, without a survey. The co_st would Vf!rY v~ry 
Il.J. uch,; ,in spme parts. t)le roaq. is flat,. in others, steep and difficult for cuttings. I can. form no opinion of 
the cost. On the flat table land the cost of widening the road. would· be very· little, fo,r_-there woul'd be no 
excavations. On all the road through by ·Tunbridge· _and Saltpan Plains there would . pe a comparatively 
trifling expense ; but. where c_uttings are required it would ~e ·expensive. In some places, say at Spring 
Hill, it would be cheaper to make a new r9ad altogether, and iµ other pla~es to deviate· from the line; · 

66. What is the average cost of a macadamised road of one chain in width? The cost of constructing 
a road·. such as our main line, taking it at a chain wide all through, and metalled say on an average of 30 
feet, would cost not less than_ £3000 a. mile. . 

67. What j~ the, u_suai width of the country roads-? About half.a chajn. w.ide; few of them ar.e metalled, 
they are mostly gravelled; where they -are metalled o:r gravelled it is only about 12 feet wide. I cannot. 
S\J.Y what is their average cost, for they vary so much. From Deloraine to Elizabeth Town the road would 
probably cost ,£2000 a, ll!ile; there is plenty of metal along the l_ine. 

68. What has the New Huon Road cost per mile? The New Huon Ro.ad down to Leslie cost .nearly 
,£2000 a mile, including the numerous culverts, and the clearing of the road, whic_h .was heavily tiru.:bered. 
'l'his road is a chain wide at this end, and half a chain elsewhere, . · 

f39, I believe you have had considerable experience in the· construction of tramways in Scotland, ·as well 
.as here. Can you inforJII the Commission as to their average cost of construction? . .I.have had some little 
experience jn tramways in Scotland~ and here also.. Their cost varies considerably .. We have had. plans 
given out for tramways here and have received tenclers varying from £200' to £700 and ,£800 a mile,- all 
to be made of wood. I consider slab roads preferable to tramways for the .general wants of the community, 
except where saw-_mills exist, and then tramways would be more-suitable. · 

70. What is the condition and bearing strength of the bridges and. culverts.on the main. road.? Some 
of the bridges on the main road which are '!milt.of wood are not at present in good. repair,. and coulc:l not be 
trusted to c~rry heavy k~ads, such as ~t Pontville and Bagda4; the culverts ·are moatly in fair orq.er, with 
stone walls; they were q_uite safe w_hen tl;ie traction engine passed over them. 

71. Can you inform the Commission as to the best way of avoiding the heavy gradients of Constitution 
and Spring Hills ? I hand in a map of the old main road, and a proposed deviation between Oatlands and 
Jericho by which ·the gradients would be reduced, but which was not carried out on account of the expense. 
At that time (1838), even with the aid of prisoners, it was not considered necessary to ·make roads with the 
easiest gradients. I believe the deviation proposed would be cheaper than widening the present road, and 
better gradients would be obtained. It would' increase the length of the line by only about 55 chains. 

72. Do you think that a better line than the present. main road could be found via the valley of the 
Jordan ? I know some parts of the valley of the. Jordan, but _not sufficiently of the part near Bridgewater 
to speak with certainty; but no doubt. a, better line could be obtained. than the present main line. I cannot, 
however, speak of it with confidence.. There. is no question that the main line between this and Bridgewater 
could be much improved by deviations. • • • ·. 

73. By JI.fr. Wilson.-If the main road were· used for railway purposes, would it interfere with the 
ordinary general traffic? It would, at first, v~ry much. 'It would have the same effect as the railways had 
in. England when. they first started, but in time the horses. would- becoil_le. acc_ustomed to ~he, noise. 

74. Can you give any opinion as to the difference in the expens.e of laying a line of rails· on the· main, road 
and making a new route? It is quite impossible to say without a survey. · . 

75. Do you think it would be more economical in the end to lay out a line of railroad with. improved 
g~adients, or confine it to1 the main road ? Some portions could be considerably improved. by deviations, and 
other portions could be u_sed, or the railway might be kept a little, way from the line. A new line could be 
made with much easier gradients,. and. I consider would be a. great irnpro~ement upon the. present mode. 

'Z6. Between the terminus of the Bridgewater• Causeway and Green. Ponds would you recommend an 
entire deviation from the main line of road? I could not say· without: a previous survey. · The Brighton 
hill. is a vecy bad place, having, a gradient of about 1 in 13. . · 

. 77,. Are the difficulties less after you pass the Half-may House than between Green Ponds ancL that 
. part?. Yes, from Antill Ponds to Cleveland it is almost a leveLall the way, and. from Cleveland to Perth, 
the roaµ _is slightly undulating. . 'fhere.are no great difficulties to. be overcome. The worst: half of the road 
is from Hobart Town to. Antill Ponq.s. I believe that a line .. could be carried from Tunbridge down th.e 
Macquarie ]liver to· Lpngford, and go through a much richer portion of the Country than; that betwe~n 
Cleveland.and Perth. .· . . 

78. Woulclany:thing short.of a.complete engineering survey ofan entire line give any data of its cost? 
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I do not think it necessary to have so complete_ and expensive a survey at once. Trial surveys could be made 
correctly for; about .£15 a mile ; the tramway from Deloraine to the Mersey cost .£10 a mile, and that was 
partly through bush country, more troublesome than that between Hobart Town and Launceston. 

79. Are you of opinion that the Bridgewater Causeway would be sufficient for the ordinary traffic and 
the line at the same time? It is quite wide.enough for the two, but another bridge would be required, 

80. Could sleepers for tlie railway be found along the line of road at a reasonable cost? Yes, at a few 
miles back from the road. We pay, on the main road, about 8s .. each for telegraph poles, and on the George 
Town line, where timber is plentiful, we pay 3s. each. 

81. What is your general opinion ·as to the railway travelling on the main road? I think a new line 
preferable, if i~ can be constructed at a reasonable cost, and thus leave the present line for ordinary traffic; 
but a new line would open out new country and traffic: the going away, however, from the main road would give 
rise to claims for compensation. Some ·of the gradients on the main road must be avoided, and hence the 
whole line could not be used. · It would be cheaper to have a new line at some of these places, 

82. By tlte Ghairman.-The objection to use the main road at Constitution and Spring Hills is, that it 
would cost less to make deviations than to widen the present road. · 

83. By Mr. Fy~lt.-Given we have a main road on which to place a railway, what would be tl~e 
difference of cost in forming a new line ·of railway? Having the road formed, a great portion of the expense 
would be saved ; the sleepers would lay on the road, and only ballast and rails would have to be put in. 

84. By the Gliairman.-Can you state the average cost of ballast here? Hand-broken metal costs 
from 2s. 4d. to 4s. per cubic yard; or when carted and delivered on the road, from 5s. 6d. to 9s. per cubic 
yard, according ~o the distance from the quarry. If the metal were broken by stone-breaking machines it 
would cost somewhat less. Such ballast would, however, be ve1·y expensive, and it would be requisite to 
look out for gravel quarries, and use gravel wherever it can be procured. 
· 85. What is the average price of sleepers here ? Sawn sleepers not less than lOs. per 100 feet. The 
sleepers would be 9 feet long, and 10 inches broad, and 5 inches thick. These could be got for about 3s. 4cl. 
to 5s. each according to locality. 

86. Referring to the Traffic Returns which you have handed into the Commission, would all the 
Longford traffic pass through the Cocked Hat Hill gate ? A great deal of the Longford traffic goes by the 
Hagley road, and this traffic :would not come into the Cocked Hat returns. 

87. What has been the average cost of maintaining the main road? The cost used formerly to be about 
.£12,000 a year. It is now reduced to .£4000 on the whole line of 121 miles. 'l'he average co,t for 10 
years has been from seven to eight thousand pounds. 

88. Will not so latge a reduction in the cost of maintenance necessitate a considerable expenditure 
hereafter? No; £5000 a year will keep it in good order,-we could manage with .£4000, but the Epping 
Forest road, which is all made with gravel, is now being metalled. 

89. How do you account for the present economical maintenance of the main road ? 
of men were kept on the road, "'ith ovei:seers, even where the numbers were only 6 and 7 
have men distributed all along the line with from 4 to 10 miles to each, and each man is 
for his section of the road. 

TuESDAY, 2ND JUNE, 1868. 

PRESENT. 

The Hon. A. KENNERLEY, Esq., M.L.C. 
The Hon. P. 0. FYSH, Esq., M.L.C. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq., M.H.A., in the Chair. 

HENRY BILTON, EsQ., J.P., Coroner, called in and examined. 
. . 

Formerly gnngs 
men. Now, we 
held responsible 

90. By the Gha·irman.-You have had a very lengthened Colonial experience, I believe, Mr. Bilton? 
Yes ; I have resided in Tasmania for upwards of forty years, and during a great part of that time I have 
been largely engaged in agriculture and sheep farming. 

91. You.are well acquainted ,\·ith tlie line of country between Hobart Town and Oatlands, and I 
believe you have given considerable attention to the question of the best route to be adopted for a main 
line railway between Hobart '.L'own and Launceston, and especially as to the point where the Derwent 
could be most advantageously crossed? Yes; I know the country well between the Derwent and Oatlands; 
and many years ago I was coosulted by Governor Arthur as to the point where the main road ought to 
cross the Derwent, . and· I recommended that it should cross from a point called Abbott's or Emmet's 
location on this side to the base of Mount Direction on the other .. 

92. What would be the advantages of crossing at this point? _It would afford the best opportunity of 
bridging the river, and by following the route of the Old Beach Road to the east side of Brighton you 
would avoid the difficulties presented at Pontville. 

93. How did you propose to utilize this neck of land for that purpose? I proposed to bridge the river 
at the part nearest to the main road, and then blast and remove the ground underneath, and with the debris 
:fill up the old bed of the river on the other side. The force of the stream would soon clear a passage under 
the· bridge; and the whole expense, if Government labour were employed, would not be very great. I alsci 
proposed that that neck of land should be purchased, which could at that time have been done for .£500; 



a township laid out and sold in allotments, which would have realised a considerable sum;· the new channel 
bridged over, and the· road carried to its termination. There ·would be plenty of material for filling· up. the 
old channel. Circumstances have, however, now materially altered the labour par.t of the business, which 
at that time was only a secondary consideration. . . . . . 

94, 9upposing the river were crossed at this point, in which direction ·would ·yo~ continue the route? 
I suggest that the line should be continued, after crossing the river, into the Old )3each district. The land 
there is favoiirable tor road making, being a clay subsoil. This line will pass alon·g .the lower Old Beach 
road, through Ransley's, Pearce's, Fitzgerald's, Reynolds's, . Cl.ark's, to the Tea Tree ro"ad before it reaches · 
Brighton; then through Butler's, Kimberley's, passing to the right of Pontville Hill, entering the main 
road near the 17th milestone. The• whole .of these -1'oads may.be considered qush roads, scarcely any of, 
them have beeri marked out, and but little done to them at any time; ·. I originally sugg~sted that the line 
should be carried through the Tea Tree Brush,· :Evans's, Elliot's, Griffiths's, the Ring, Tills, &c., to the 
junction of the ·Jerusalem and Richmond roads; thence along the former, leaving the Colebrook· Dale a 
little on the left; passing on ·to the Flat-topped Hill, which. is the only difficulty of any consequence in this 
line, and would require, to be met by some extra power,_ unless a more favomable track could be found 
along the west. The line should then pass through Stokell's, leaving Lake Tiberias on . the left, through 
Ladd's Paddock (formerly Meredith's), Willson's, Blue Ifill. Marshes, Hudspeth,'s, Roberts's, to York 
Plains; or by turning off after crossing Ladd's Paddock through. Harrison's, Clark's, Broad Valley, and 
Foord's (having Lake Dulverton on the right), and tbrpugh the. Oatlands township to the mafo road. 
I suggested to Colonel Arthm· · the great advantages that woulcl be secure<l to the Colony by.constrncting 
a tramway through it, and I proposed. this route as presenting· less engineering difficulties than any,I aµi 
aware of, and having at the same time the advantage of passing _through lands adapted to agricultural 
purposes. · 

95. Would not Austin's Ferry offer a very favourabl~ :route? Yes, but the width of the river and its 
great depth at that point would preclude your attempting to bridge it. . ' · 

96. It is scarcely likely the Commission will report. in favour of bridging _ the . river except it were 
done by utilizing the pi·esent causeway; if, therefore, an·y · other route than that _via Bridgewater were 
adopted, the river would have to be crossed by a steam ferry capable of carrying the .entire train of carriages, 
as is done in Scotland and America. In that case would a route· vi!l Austin's Ferrv offer an\' advantages? 
Yes, you would get into the Old Beach road at once, passing through the Compton.estate, Reynolds's, and 
Gage's, by the Old Black Boy to the T~a Tree road to Brighton, avoiding Pontville altogether. 

97, Can you give the Commission any information as to'·_the ·route via B1·idgewate{·? If you cross at 
Bridgewater you must, 'in order to avoid Pontville, take the old Brighton Road, and theri 8trike a new line 
through Butler's and Kimberley's to Brighton skirting the;Jordan. By taking the old road you would 
avoid Pontville altogether. . · · · ·'. · 

98. What gradients would have to be encountered in takillgithe line via Abbqtt's oi: Austin's Ferry? 
There would be easy gradients throughout; at one point (Bedford's) you could avoid0 the hill by going to 
the west. 

99. Austin's, or Stony ·Point Ferry, was; I think; at one ti_me used as the_ main road? Yes; after 
being for many .years used as a cross road. 

100. Do you know the width of the road? It is not, I think, a chain wide. It is not as wide as the 
main road ; that is usually a chain wide, 

101. Is this old road fenced at the present time ? On the line I recommend it is partially fenced. 
102. Are there many streams or creeks to c_ross? No; non~_of.consequence. 
103. Which of these routes, Abbott's Point or Austin's Ferry; would offer the best gradients? If a 

steam ferry were used to carry the train instead of. bridging .the Derwent, Austin's or Stony Point, or 
Forsyth's Point, Heathercombe, further up, ·would afford bette_r gradients than Abbott's Point-the land 
on the Cove Point side, being more level, would, not C()St so much in construction. 

104. These routes ultimately unite in one; at what point would it strike the main road? It would 
join the present main road about two miles from Bridgewater: unless a turn were made you C'ould not avoid 
Pontville. · · _ 

105. Do you consider that either of these i·outes, via Abbott's or Forsyth's or Austin's Ferry, would 
give a better line than. the main road? Yes; either of _them would decidedly be preferable to the present 
main line of road: but you might, ifit is desirable to adopt the route ·of the main road, cross at Bridgewater, 
and by taking the old Brighton road, which turns off the maiil'road to the right near the Broadmarsh road 
about three miles from Bridgewater, avoid Pontville ; and if the Bridgewater causeway and bridge were 
utilised by the railway, a considerable portion of the difficulty would be avoided. 

106. Would it not be possible to cross the river above ·Bridgewater? No; not with.out great expense, 
unless you went up to New Norfolk. 

107. Are you well acquainted wi1h the country round the valley of the Jordan? No; I don't know 
much of it .. 

108. Are you acquainted with any part of the opposite bank of the river beyond Bridgewater which 
would offer a favourable route? I imagine a line could be carried along the Back River Valley on· to.wards. 
Green Ponds ; but I cannot speak accurately, and it would be too far to the west for a main line route. 

109. Can you offer any suggestion as to the best means of avoiding Constitution HiH? I am not able 
to say how you could avoid the difficulty of Constit'ution Hill. Spring Hill could be avoided by verging off 
to the Stony Hut Valley, passing away from Picton and coming into Jericho near the Church. 
. 110. You are well acquainted with tbe quality of the lands on both sid~s of the road to Oatlands: can 

you say whether any and what amount of it now devoted to sheep farming would be cultivated if it had the 
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advantage of cheap transit? There is no question but that much. of it would be brongl1t into cultivation if 
they had cheap transit. It would be used more for agricultural than for· any other purpose. On the line 
through the Tea Tree to Jerusalem there is a large extent of land available for cultivation independently of 
crown lands; There are holders of locations of 400 or 500. acres who would let out their lands tu small 
farmers for cultivation. At present the difficulties of transit take away all the profits on hay crops, and the 
greater part of those on cereals. · 

111. You think then ifa railway were pierced through the Island, sheep-farming would give place to 
agriculture? Yes ; my decided opinion is that if there were cheap transit, the large proprietors would 
encourage that valuable class, a small tenantry; and a farmer could obtain a livelihood for his family on a 
very small farm, which, unless cultivated, would feed barely any stock. Without cheap transit it is hopeless 
to look for such results, and I am sure the want of easy transit for produce to market has driven many of 
our best farmers to the adjoining Colonies. Whilst wool remains at its present high price the larger pro­
prietors will look to wool as their staple produce, for sheep-farming is the best employment for capital at 
the present time ; but if a railway woulrl enable them to cut up some portion of their lands into farms, the 
fact of being able to get a better return for their money than wool, would give them more inducement to do 
so. 

112. By .1111•. Fyslt.-As you are well acquainted with the country between Hobart Town and Bridge­
water, will you inform the Commission which in your opinion would be the best route to take? I believe a 
better route cannot be obtained for railway purposes than from Macquarie Point through the Domain to. 
Carnelian Bay, cro~sing New Town Rivulet and the road leading from Glenorehy to the Risdon Road, 
through Alcock's, the Race-course, and Dunn's to the fourth piilestone on the main road, or it might be 
carried through Butler's and Read's, crossing Humphrey's rivulet Iower down through LestP.r's nnd 
Berresford's to the bridge near Overall's on the main road, thence to the Seven Mile Hill, which should be 
1>assed on the right, and along at the back of the Traveller's Rest through Chigwell to the main road at the 
bridge which crosses Fawkner's Rivulet. - . 

113. By tlte Cliairman.-Do you know the route up Park-street across the saddle by Mr. Chapman's 
to New Town Bay? Yes; the difficulty would be the saddle : if that could be a voided, the gradients would 
be easy down to the right through Mr. Roope's and across the upper part of New Town Bay, then passing 
Alcock's and the Race-course, and coming out near the fourth milestone into the present main road. 

MoNDAY, 8TH JuNE, 1868. 

PRESENT. 

The Hon. P. 0. FYSH, Esq., M.L.C. 
The Hon. A. KENNERLEY, Esq., M.L.C. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq., M.H.A., in the Chair. 

w.Hogan, Esq,, WM. HOGAN, Esq., C,E., and-District Government Surveyor, examined. 
C.E •. 
~ 114. By the Ohairman.-Your name is William Hogan, and you arc a District Government 

s June, 1808, Surveyor ? Yes. · 
115. I believe yo11 were engaged for some years on the Ordnance and Contour Surveys in England? 

Yes; and I have been since for 15 years attached to the Survey Department of Tasmania. 
116. In what Disti·icts of the Colony have you been principally employed? My knowledge of the 

lands of the Colony is confined to those about the Huon, a1;d along both sides of the Main Road np to 
Oatlands. 

[Mr. Hodgson's Evidence was here read to the Witness] 
_ 117. Having heard Mr. Hodgson's evidence, do you think the gradients might be improved between 

Hobart Town and Oatlands by takiug the line suggested by Mr. Hodgson? Yes; I think so. 
118. Do you know Mr. Sprent's Line by Jerusalem, and are you well acquainted with the contour of the 

land in that neighbourhood? Yes; there is one part near the Hollow Tree Bottom where a deviation or a 
stationary engine would be necessary. 'l'he gradient there is about 1 in 12. This difficulty cannot be 
avoided if yon keep Sprent's Line, because the hills shut in the land until you get to the table land on 
which Oatlands is situated: but ihere is a rise up to the head of the Coal River, leaving Flat-topped Hill 
and Hollow 'l'ree Bottom to the west, up to Lake Tiberias,-then there is a complete level to Oatlan<ls. 
This would be a total distance of about 17 miles. 

119. By }}fr. ICennerley.-Have you hea1·d the inlrnbitants of your District complain of their great 
outlay for want of cheaper means of transit? Yes; such complaints are general among the small 
agricultural farmers, and particularly in the winter season. 

120. What rffect, in your opinion, would a Railway have upon agriculture in your District? I am 
sure that, if cheap transit were available, there would be 100 acres cultivated for every 1 now under the 
plough. At the present time the cartage eats up the profit on their produce. 

121. What parts are comprised within your District? My District is part of the County of Monmouth, 
-from Oatlands to Richmond and Pittwate1· on the East, and the Jordan Rivet· to the West. 
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TUESDAY, 16TH JUNE,· J868.' 
PRESENT, 

The Hon. A. KENNERLEY, Esq., M.L.C. 
The Hon; P. 0. FYSH, ·Esq., M.L.C. 
Mr. Alderman DAVID LEWIS, M.H.A . 

. H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq., M.H.A., in the Chair. 

MR. EDMUND HODGSONjU1·the1; examined. 

1~2. !3y tit~ Oltainn_an.-I be!ieve, Sir, you have made s?m.e calculations as to the proba~le traffic of ~ 
- a Mam Lme Railway whrch you wish to lay before, the Comm1ss10n? Yes,· I have taken pams to ascer-. h · 16 June, 186~. tarn .t e weight of crops in Tasmariia, and I have taken the statistics of the crops of 1863 for my ground-

work, and I find little or no change in the i:eturns for 1865 to need any fresh calculation. . The crops give 
a gross weight of about 163,476 tons; and deducting the quantities required for seed and for internal con-
sumption, I find that about 85,088 tons of surplus produce would probably be carried to market by railway. 
The present cost of carfiage of goods on the main road is from £6 to £7 a tcin across the Island, but I 
have only taken the probable charge on the railway at 20s. a ton : thus from Hobart Town to Bag~ad, 5s. 
per ton; to _Green ·Ponds, 7s. 6d.; to Oatlands, 10.~, and so on, Assuming an average rate of 10s., the 
goods traffic would yield £42,544. As regards passenger traffic:,. I find that in Victoria a number equal to 
the whole population of the Colony travel twice a year, and the charge there is per 100 miles, 1st class, 
31s. 6d. ; 2nd class, 23s. 6d. : and ·yet the Victorian railroads do not reach more than lwo-thirds of the 
population,_ whereas a Main Line to Launceston would come within the reach of nearly the whole 
population of thiS' colony. Here I take two-thirds of the population travelling once· a year the 120 miles 
there and back, and £1 the charge each way, or divide the population· into· three different fares, say 
40,000 at 5s. trips, 40,000 at 10s. trips, and 20,000 to and from Launceston at 20s. each way,-this would 
give from passenger traffic a further reven'ue of £70,000. I have next considered the meat supply of 
Hobart Town and Launceston with the adjoining districts, and calculate the population so supplied to be 
about 45,000 persons, and to consume 1 lb. each per diem; and if we take sheep at 45 lbs. each, this would 
require 365,000 sheep, the carriage of which to market at 6d. each would give a further revenue of £9125. 
Then there would be om· wool, 5 millions lbs., to be carried to the ports ( say) at one-eighth of a penny per lb., 
which would give £2600; then there is the mail contract £2000, and. the goods now carried by sea between 
the two ports 8600 tons, which (say) at lOs. would amount to £4300, making altogether the_ sum of 
£130,568 annual revenue from traffic of all kinds. _ 

FRIDAY, 19TH JUNE, 1868. 
PRESENT, 

The Hon. P. 0. FYSH, Esq., M.L.C. 
The Hon. F. M. INNES, Esq., M.L.C· 
Mr. Alderman DAVID LEWIS, M.H.A. 
'l'he Hon. A. KENNERLEY, Esq., M.L.C. 
The Hon. J.M. WILSON, Esq., M.L.C. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq., M.H.A., in the Chair. 

ROWLAND DAVIES, Esq.~ O.E., called in and examined. Rowland Davie& 
Esq,, C,E, 

123, BJJ tlte Oltairman.-You are a Civil and Mechanical Engineer, and I believe, 
have been admitted an Associate of the Institute of Civil Engineers? Yes.· · 

Mr .. Davies, you .__..._,,,...__ 

124. May I ask upon what Engineering works you were engaged while in England? During my 
apprenticeship to Messrs. Simpson & Thompson, Mechanical Engineers of Pimlico, I was employed chiefly. 
on water-works or machinery connected therewith,-works such as those at Stoke N ewington, _ Lambeth, 
&c.; and while a' pupil of l\'Iessrs. Saunders and Mitchell, and Henry Martin, Civil Engineers of 
Westminster, I was employed in the "screw-pile" business, Broughton and: Coniston Railway, various 
detail surveys in the Locomotive Department of the North London Railway; and at Manchester was 
Engineer to the East India Company, to which Company Mr. Martin was Consulting Engineer. 

125. The plan and sections now on the table, showing two practical routes into the city from the third 
milestone, were prepared by you and your partner, Mr. Sorell, for this Royal Commission ? Yes. 

126. Are they the result of actual survey, and were the levels all corl'ectly taken ? The lines of the 
suggested routes were the result of actual surveys; and the surveys have been made and the levels taken 
with an accuracy beyond that usually adopted by Engineers in making a reconnaissance or trial survey. 'fhe 
lines of Rail have been traversed by us .with offsets and other details, and those portions of 6urvey 
comprising the levels and obJects surrounding and intermediate to the routes, as laid down on the plan, are 
compiled from accepted surveys by Messrs. Sorell, Thomas, and others .. 
• 127. In surveying the Domain route you have, I believe, av9ided going through the Government 

House grounds. We have: we never i::upposed the line would be allowed to go through the Government 
House grounds, and we therefore took th_e levels along the existing road, indicating, however, by dotted lines. 
such deviations as we thought desirable, including a viaduct across the Royal Society's gardens. 

19 June, 1868. 
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128. What are tlie ruling gradients on that line? The ruling gradients are about 1 in 65: the gradiente 

along the road are steeper, say 1 in 50, but a railway following a line as near as possible to the road need 
not have gradients steeper than 1 in 60 to 65. It is impossible to be accurate in the matter of gradients 
until the line itself is surveyed and staked out,-in fact they must. be, to a large extent, guesses. 

129. Could you not obtain a more favourabie line by running closer down to the river bank? Yes 
undoubtedly; there would be a good practical curve round by the Battery, and the gradients by such 
route would be improved, but then we should have to carry the line through the Government House grounds. 

130. By the grounds I suppose you mean the meadow by the road side? Yes; we could get through 
by a short cutting into the slope of the meadow, and a short tunnel under the carriage drive, just at the 
entrance to the grounds. 

131; You would i·un through in.to the quarry on the other side of the drive? Yes; and then pass 
through the Royal Society's garden,s, probably by a cutting which would destroy the gardens to a great 
extent. 

132. Both the routes now under discussion-this via the Domain, and the othe~ via Park-street-meet 
at New Town Bay? Yes; and we have avoirled crossing cultivated lands, for which a heavy rate of com­
pensation would be required. The line would cross at the head of the bay, but there would be a difference 
in the levels of the crossing according to the line chosen. · 

133. If the route by Park-street were adopted the minimum gradient would, I think, be about 1 in 60? 
Yes; the levels might be reduced to that; but to get so favourable a_ gradient would necessitate a tunnel of 
a_bout 25 chains. 

134. And an extensive viaduct at New Town Bay? · Exactly so. 
135. rt; then, the route through Park-street were adopted you would have to apJJrOach New Town 

Bay at a high elevati~n ? Yes. 
136. And if the route hy t.he Domain were adopted you would be able to croi;s New Town Bay on a 

level? Yes, upon a dead level all along by Page's and Carnelian Bay to Risdon bridge. In one case 
there would be a simple viaduct on piles over New Town Bay, in the other case a long embankment and 
viaduct, and, generaHy speaking, heavy works. 

137. You have said the two lines unite at New Town Bay. What direction would· the line take after­
wards? . It woulcl pass through Pitt's farm, and join the main road at a point between the 4th and 5th mile­
stones, passing behind the Racecourse. 

138. "What gradients would be encountered after passing the Ris<lon bl'idge ? They are all favourable : 
there are no engineering difficulties: it would be a very easy line all through to 0' Brien's Bridge. 

139. Supposing the ordinary rise and fall of Park-street would give you a gradient of 1 in 40, could 
you avoid the peak of the sadclle by a small cutting? 'l.'he maximum gradient which, by goocl manage­
ment, we could get on the north side would be 1 in 25 or 30. I consider the steeper gradient best. You 
would pay too much to get the lower gradient. 

140. Supposing the Commission to recommend that Hobart Town be approached by Park-street, and 
by means of a tunnel, what gradient would be obtained? 'l'he tunnel in that case would be 25 chains long, the 
maximum gradient from Macquarie-street would be 1 in 60-and on the other side l in 45; but I cannot 
be sure of the gradients, they can only be approximate till the line is surveyed. 

141. If the route by tunnel in Park-street were adopted what would be the depth of cutting? There 
would then be about 60 chains of cutting besides the tunnel, a maximum depth of 60 feet, average 25 feet. 
The saddle is sharp, not double; the present road runs along the ridge and goes down abruptly into the 
gully. 

142. What is the ruling gradient by the Domain? It requires survey. I cannot say: it is not more 
than 1 in 60. 

143. I believe you entertain some special views as to the best route to be adopted for the Main Line 
Railway. Will you be good enough to. make them known to the Commission? I should say take tlie line 
from Launceston down to Bridgewater, there put the engine and train on a steamer and float them down to 
the New Wharf. This is the course pursued at the Forth in Scotland,_ where the sea in the Frith is rough. 
You would only lose aboub half an hom in time. _The steamer with apparatus would, cost say £30,000; at 
the Forth it cost £~6,000, at the Tay £17,000. You would lose the traffic between town and Bridgewater, 
but the loads would not be unshipped, they would be brought down to the ships at the Wharf, and then the 
waggons could be drawn on the whar,f and traverse tl1e streets as in New York. The expense of a line from 
here to Bridgewater would be, I imagine, £10,000 a mile, making a total of at least £120,000 to Bridae­
water ; then a bridge over the Derwent at Bridgewater would cost at a rough guess £120,000 more, at a 
total of £240,000_ to get to the north side of Bridgewater. Or instead of a bridge have a steam ferry, as at 
the 'l'ay in Scotland,-the ferry bridge might be sent out in compartments from home and built up here, 

144. Though you estimate the cost of the line as far as Bridgewater at £10,000 a mile, I suppose a line 
beyond could be constructed for less? Yes, at a cost of about £5000 a mile. The increase in the cost 
would be on this side, on account of the heavy cuttings and the valuable properties the line would run through. 

145. As to gauge what would be the difference in the cost of the line if constructed with the 5-3 feet 
gauge as against the 3-6 feet gauge? '.!.'he 5-3 feet gauge would cost about 50 per cent. more than the 3-6 feet 
gauge, and the 4-8½ feet gauge in proportion ; because in the 4-8 or 5-3 feet gauge with heavy traffic yon 
wouldrequire rails of from 70 to 85 lbs. to the yard. With the narrow gauge you would have lighter 
rails, say 40 to 50 lbs., the embankments would not cost' so much, the cuttings much less, the bridges not 
two-thirds of the expense. Engineers in England are now going in for Light Railways with steel rails a11d 
spring tires, &c., all suitable for light traffic, The question of speed would depend on the weight of t1atlic. 
In India the speed on light rails has reached 40 miles an hour. 



146. What is the usual runningfspeed ofaJigl1t,railway? - A .light rap way would average a good 20 
miles an hour. In America the average is not 20 miles an hour, except on the express trains, which 
average 25 miles an hour. On light rails you would have 4 or 5 tons per wheel, you could secure sharper 
curves,-for whilst a. 3-6 feet gauge would take.a Q.chains curve, .. a,5-3. feet gauge would require 8 chains 
curve. Then, again, when the com,mon iron. rails. wear. out.they ar_e Ullsaleable, but steel rails are always 
-saleable when no longer available. for. railway purposes, · -

147. By Mr. Lewis.-Have you examined any-other._entrance to,:the city, say following the Rivulet 
up to the Queen's Asylum ? I ha:v:e 11ot, but, it i&. -possible, .that another and a straighter line could be 
obtained into town, but then. we should have, to take down ho_use,1;1. Ho.wever, I am not now prepared to give 
an opinion on the subject. There is one way bf which the rail might be taken the Domain route without 
injury to the Royal ~ociety's Gardens.or the gfounds.of G,overnm,1mt H_guse, that is by aJlowing tlie line to 
follow the !Jea-shore where favourable,_ cut_ting only through abrupt points; and where the bank W,l!S unfavour­
aole,; the line, supposing- the bottom to be rocky; might i•un, on tre_ssels,_ if. the- bottom be mud· or s~nd on 
piles;~as acros~, for instance, such places· as CQrnelian and New T.own !Jays. 

TuESDAY, 23Ro, JuNE; 1868. 
J;>l!,ESENT. 

T,he Hon, .. P:_.O. FYSH:,. Esq:,;M.L.C, 
The Hon. A. KENNERLEY, Esq.,M.L.C, 
The Hon. J.M. WILSON, Esq., M.L.C. 
Mr. Alderm3<n DA V:ID LE)VIS, M.H.A. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq_., M.H.A., in the Chair. 

E. C. NOWELL, Esq., Government Statistician, examined. 

148. By the Ohairman.-Are_ you pr~p~red' to fu_rnish to the Connnission the Agricultural Statistics 
of the districts adjacent to the mai_n road; part of the produce-which it may be assumed will pass along 
some part of the main road, made up to the 3lst- March last 7' Yes; I now lay the paper on t~e table. 
(Paper handed in, see Appendix H 2.} 

149. Have you prepared.a retum sho_.wihg the expElnditure on,the main line of road for the last five 
years 7 Yes; I now produce it. (See Appendix H 2-) · 

150. Will: you he,good enough: to pomplete th_El retuws. cl tl!.e weight obgricultin·at.pro_duce bf the year 
1867, and of the land in cultivation for the before-mentioned districts ? Yes, I will clo so. 

151. Can you also furnish the Commission with- taple_s of. the_ population. calculated' up• to. thl':l present­
time? Yes; I can,easilv give y,ou the popuhition of Hobart Town ai1d Launceston and other places on the 
main line road, by allowing for the increase- since the last; censll.3, b.ut' it would' only· b.e- approximatively 
correct, as I believe that the Devon and North Coast districts have recently·· taken away a large number 
from the-south. · · · 

THOMAS 

THURSDAY;- 25TH JUNE,' 1868,. 
PR_ESENT, 

The Hon. A., KENNERLEY; Esq., M.L,C_. 
M1:, Alderman DAVID LEWIS,,)1.H.,A.-

. H. :\\_f~-HULL,,Esq., s:ecretary •. 
G_. S._CANSDELL, Esq.,,M.H.A.,.iii the Qhaif •. 

TRAILL WATT, Esq., Gollector oj Customs, examined; ,,. 
152. By the Chairman.-Have you prepared an approximate return of the amount of goods entered 

inwards by sea from Launceston 7 Yes; it amounts to 1822 tons in 1867. I put in a telegram from the 
Collector at Launceston, which shows that the tonnage inwards there was 1965 for the same year. 

153. What is the rate of freight between Hobart Town and Launceston 7 30s. a ton; and the average 
voyage is three weeks, there and back. A vessel has just been wrecked in the l'iver Tamar, having on board 
a large cargo of sugar, &c. for the Hobart Town market, despatched from Launceston. 

154. Can you infol'm the Commission as to the tonnage entered inwards to the port of Hobart Town in 
1867? Yes; it was 43,127 tons,-but if you deduct cattle vessels, and the City of Hobart, and whalers, 
there would not be more than about 15,000 t<?!!§l of ~oods inwards. · 

155. Have you estimated the gross weight of package goods brought into this port in 1867, which are 
charged by measurement of 40 cubic feet to the ton ? Yes ; I take the gross weight of apparel and soft 
goods at 5700 tons, ironmongery and hardware at 7500 tons: this does not include coals. 

· 156. Can you furnish a similar estimate for the port of Launceston 7 I imagine a similar return could 
easily be obtained from Launceston, on application to the,Collector of Customs there. 

157. Can you inform the Commission as to what proportion of these goods go up the country? Some 
say half go up, others say one-third j but I think the latter estimate too low: Many bulky articles go into 
the interior, and I should say an estimate of one-half would not be far off the truth. Sugar and tea, bagging, 
implements, &c. am all bulky articles, and are largely sent into the country districts. 

Rowland Davies, 
Esq,, C.E. 
~ 

19 June, 1868. 

E. a. N ()Well, 
Esq. 
~ 

·2s J'une, 1868, 

T. T. Watt, Esq. 
---v-----,-

25 June, 1868. 



E. C. No1vell,&q. 

~ 

30 June, 1868. 

GtorgB Innes, 
Esq., C,E. 

---------v----, 

27 July, 1868. 

14 
TUESDAY, 30TH JUNE, 1868 .. 

PRESENT, 

The Hon. P. 0. FYSH, Esq., M.L.C. 
The Hon. J. M. WILSON, Esq., M.L.C. 
The Hon. A. KE!'.NERLEY, Esq., M.L.C. 
Mr. Alderman DAVID LEWIS, M.H.A. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq .. M.H.A., in the Chair. 

E. C. NOWELL, Esq., Government Statistician,jurt!ter examined. 

158. By tlte Cltairman.-These papers which you now hand in, Mr. Nowell, are the amended returns 
of agricultural produce for 1867 ? Yes; but there are many articles not included in these returns, such as 
bark, bacon, dairy produce, &c., the means of obtaining the weight of which are deficient; I have estimated 
the weight of the other articles according to the best information at my command. 

159. Have you formed any opinion as to the effect which a railway would have upon agriculture? I 
am of opinion that the construction of the railway will be the means of inducing agriculturists to extend their 
operations, as it will afford them cheaper means of transit for manures from the ports, and for their grain, 
&c., to the ports. As to the returns I have handed in, I may mention that last year the crops were considerably 
below the average: to represent an average crop, one third should, in my opinion, be added to the quantities 
given in the return. 

MONDAY, 27TH JULY, 1868. 
PRESENT. 

The Hon. A. KENNERLEY, Esq., M.LC. 
The Hon J. M. WILSON, Esq., M L.C. 
Mr. Alderman DAVID LEWIS, M.H.A. 

H. M. HULL, Esq., Secretary. 
C. S. CANSDELL, Esq., M.H.A., in the Chair. 

GEORGE INNES, Esq., C.E., District Surveyor, called in and examined. 

160. By tlie Cltairman.-Your name is George Innes, and you have been, I believe, for a long time 
in the service of the Government as Disfrict Surveyor? Yes. 

161. The drawing;; now produced by you are the plan and sections of the main road, prepared by you 
under contract with this Commission? Yes. · 

162. Are these plans and sections laid down in strict accordance with the terms of the specification for 
the survey as issued by this Commission? Yes. 

163. And the Reference Book you now also produce has been prepared with the same care ? Yes. 
164. Will you have the kindness to describe to the Commissioners the nature and character of the l'Oad, 

and of the land adjoining each side of the road? Yes. 
[The Witness here entered into a very full explanation, sheet by sheet, of the plan and section, describing 

the gradients, curves, cuttings, embankments, bridges, culverts, and other particulars of the roa~, and of the 
gradients and-character of the lands adjoining on each side of it, and of the improvements which could be 
made therein by certain deviations; but as all the evidence given is contained in the Report and Reference 
Book accompanying the plan and section of the road, both of which are hereinafter printed, the further 
evidence of the Witness taken at this sitting is omitted.] 
• 



A P P EN D I C E S. 

APPENDIX A. 
SPECIFICATION FO.R A SURVEY OF PART OF THE MAIN. LINE ROAD. APPENDIX A. 

1. THE Main Line Railway Royal Commissioners require an accurate Survey and Section of part of the Main Line ~~;~';,;. ~~dll!ain 
Road commencing at the third mileston,;i near Cooley's Inn, New Town, and terminating ~t Ross-street, Oatlands. Line Road, 

2. The Plan and Section must be accompanied by the Cross Sections hereinafter mentioned, and by a Reference 
Book containing the particulars hereinafter set forth, · , 

Plan, 
· 3. The centre of the Main Road to be assumed as the centre line of the pro'posed Railway. 

4. A scale of 'distances to be marked along the whole length of the plan of the road, showing each mile and 
furlong from the commencement of the centre line. 

5, All radii of curves which do not exceed one mile are to be written on the Plan in chains. 

6. The position of all needful cuttings, embankments, viaducts, and tunnels which would be necessary to im­
prove the road, so that no part thereof should present a gradient exceeding 1 in 5l', nor a curve having a radius of 
less than 8 chains, to be distinctly shown on the Plan, and to be also distinguished thereon by numbers or II!arks 
corresponding to like numbers or marks in. the Reference Book, wherein is to be entered the length and other 
necessary particulars of the same. · · 

7. Wherever the Surveyor meets with any gradient exceeding I in 30, or with any curve of less than 8 chains radius, 
he will be required, after completing his survey of that part of the road, to examine the aqjoining country and report 
how such gradient or curve, as the case may be, can be best avoided or improved, and a better road obtained. All 
suggested deviations must be indicated on the Plan in the manner usually adopted, and with reasonable accuracy. 

8. The Surveyor must take note of any difficulties which may be anticipated in increasing the width of the whole 
road to two chains, and particularly as to the side cif the road where such increase of width could be best made; the 
lines of suggested increase of width must be indicated on the Plan in the way deviations are usually distinguished. 
The parts of the roar! presenting any such difficulties to be marked on the Plan, and distinguished by numbers or 
other marks corresponding with the like numbers or other marks in the Reference Book, wherein must be entered 
full particulars of such difficulties and any other information or, suggestion which may be necessary in relation 
thereto. 

9. Of this Survey a properly fini~hed Plan, with field notes, must be furnished to the Commis~ioners on a'scale 
of one half inch to the chain; every object lying within one chain of each side of the centre of the road, such as is 
usually shown by Surveyors on their plans, must be carefully and neatly delineated on such Plan,-namely, all 
houses and outbuildings, distinguishing those of wood from such as are constructed of brick or stone, the former by 
being coloured brown, and the latter red. Hotels and public buildings to be distinguished by their particular desig-
11ations; water and fences to be coloured in the usual way. Gardens and ponds to be shown, and all bridges, culverts, 
drains, &c., to be also shown and distinguish~<l by numbers corresponding to numbers in the Reference Book, 
and their descriptions therein noted, whether of brick, stone, ot: timber, and their widths and bearing strengths: 
cultivated lands to he distinguished from ordinary bush lands. Water runs crossing the road or such portions of 
them as approach it within one chain, with all diverging roads, whether cross, bye, or private ones, (stating where 
they lead to,) to be carefully laid down. The width of the road under survey to be very exactly represented, and 
also expressed in figures on the Plan, Existing road cuttings and other earth works to be indicated with reasonable 
accuracy. The nature of the soils on each side of the road to he described in a general manner on the Plan, stating 
whether they be of sand, clay, gravel, agricultural, loam, or of what, antl. whether bouldery or otherwise, and whether 
cultivated, or capable or-not capable qf cultivation. The position of all fixed rocks, where they are exposed, to be 
shown with distance from the surface as nearly as pos,ible. They must also be described as shottery or solid, as the 
case may be, and whether sandstone, slate, or ironstone, (as we call the prevailing rocks that lie along the main 
road.) The surface slopes to be sketched in as billy land is usually shown. 

10. In the field the Surveyor-will be required to mark every station with a short sound peg not less than two 
inches through and six long, to he driven in to its full length, so that it shall not• be displaced without difficulty; 
and its position ~hould be so indicated that it may be easily found either by marking: the nearest fence with a notch 
or notchee, the distance of which from the station must be given in the field notes. 

· ll. Permapent bench marks, indicating the level of the spot, to be left at the rate. of about three per mile; such 
bench marks to be marked and described in the field notes nnd on the Plan in such a manner as to be easily found. 

~2. The line to be laid down with reference to the true meridian, the magnetic being shown. 

13. A fair copy of the field book and notes taken in making the Survey to be deposited with the Plan. 

Sertion. 
14. The centre of the main road to be assumed as the line of Section. 

. 15. The horizontal datum line of the Section to have marked upon it a scale of distances corresponding exactly 
with those marked along the centre line of Plan. .. . · 

16, In laying down the sectional line the heights of all points above the datum line of which the level has been 
taken to be marked on the Section according to scale. The levels and different rates ·of inclination of the road, and 
the length of all bridges, causeways, and culverts, to be laid down in the Section and marked according to scale, 
Levels to be reduced in th,e field as the work proceede, so that errors may be immediately detected. 
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17. In laying down the Section care must be taken that the measurements of all distances be made as nearly 

horizontal as possible, or they must afterwards b_e reduced ~n a proper manner. 

18. The Section to be taken with a good spirit level, and drawn on the following scales. 

19. Horizontal distances to be shown on a scale of 6 chains to one inch ; vertical distances on a scale of 40 feet to 
one inch. 

. Cross $e!)tiqn_s. 
20. Cross ~ect~ons are to be ma_qe whenever the grou~d has _a steep slope in a direction transverse or oblique to 

that of the centre luie of the· road. · · · · · · · 
· · . · Reference Book. •. . · . 

· 21: The Reference Book t~ co~tain the'following particulars as to that part of the main roa~ under survey:-

1. A table of the lengths of all straight lines.' 
2. A table of the lengths and gradients of each rise. 
3. A table of the lengths and radii of all curves •. 
4. A tablr of the lengths and <,1haracter of all c~ttings, em:bankments, _viad~cts, and tunnels, which would 

be necessary to keep the gradients and curves within the limits mentioned in paragraph 6. 
5. A table of the bridges, caus'eways, and culverts,' showing their respective length, width, and bearing 

s,train, and whether constructed of &tone, brick, or timber. · 
6. A table of the roads crossing the line of survey. 
7. A table ~f the lengths of the 'road formed by rock cuttings. 
8. Reports as to suggested deviati~ns·and improvements as required by paragraph. 7. 
9. Reports as to widening road as required b); paragraph 8. . 

22. The work to be completer!, and the Plan, Sections; ·cross Sections, and Reference Book lo be delivered to the 
Commissioners on or before Wednesday, the 13tb May, 1868. · 

23. Each cqntractor is to state in his tender the day when he undor~akes to deliver the Plan, Section, Cross 
Secti?ns, Reference Book, and copy· of field book and notes· to tbe Commissi_oners. 

24, The whole work to be done to the perfect satisfaction of J. E. Calde1·, Esq., Surveyor-General. 
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APPENDIX B ). APPENDIX 'B I. 
Light Railways 
in India. Indian Tmmway Company, Limited, 

62, Moorgate-street, London, E.C., 26tlt,Tune, 1866. 
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D:EAR srn; , 
ON the· 18th instant I had the pleasure of receiving your note under date 23rd April, 1866, and in.reply I shall 

be happy to give you the best intbrmation in my power, as well as put you in possession of the means of gettincr 
fuller information if you so desire it, and assist thereby your views of introducing' effective Light Railways into you~ 
.Colony at a reasonable but sufficient expense. · · 

Our primary and firm· decision and stipulation has h~en to be free from Government interference and super­
vision, excepting only so much as is necessary for public safety. This we have found practically (though now 
avowed) stands much in the way in India, where nearly all_ officials are Government men, and there is certainly a 
jealousy of any independent power coming upon the stage. Hence we have only made 1 short line of 18 miles and 
'55 chains from the Arconum J_nnction, where the Madras Railw!ly (a guaranteed standard line) bifurcates N. W. 
to join the Great Indian Peninsula Railway from Bombay, a,nd. the continuation of tbe Madras Line across the 
Continent to Beypore. Our little Line runs south from Arcanum Junction to Conjeveram. · 

This Line is so laid for 14 miles 43 chains; tl10 remainder of the Line is wherP. no road previously-existed. Of 
the former part some portions of the ordinary-road had to be widened where it was not wide enough to accommodate 
the Railway and road traflic. Tbere are also many other points which are producing constant negotiation, witb the 
usual and almost unavoidable official efflux of time in getting matters settled and completed. · It has been decided 
undei· all circumstances, and from past experience, not in future to lay Rails upon any ordinary road. 

In reply fo this portion of your enquiry. These Light Railways ~how (b.ey will fully answer tb.e objects and 
intentions of the Promoters; viz. that of effectual opening up the connt~y at a moderate cost. In proof of tb.is I 
would refer to the Queensland Government in Australia, whose Railway system on 3 feet 6 gauge at a very moderate 
cost is quite a success. 4 feet 8 gauge does the immense work of this country (England); and ,vith double lines, no 
present man's life would find 3 foet 6 gauge insufficient in Tasmania, while the ligbtness and facility of managing 
the Rolling Stock at the Stations necessitate tbe minimum of hands at Country Stations, and with ordinary traffic 
where 100 tons of goods for transport in one day is a large collection. We have for trial carried 95 tons at 35 miles 
per hour safely, with an expenditure of l llbs. of coals per mile. 

For a Colony o~eni11g a Railway system I would suggest the plans and experience of the Queensland Govern­
ment, doing it a5 a Government matter in preference to a Company for the facility of getting the thing done, nnd the 
Colony to have the advantage of a Railway. system. That Government is so much nearer your Colony, you could 
not do better as 'a well-wisher to yourself and co-Colonists than confer with them. Their work has been done 
through Sir Charles Fox and Son, of 8, New-street, Spring Gardens, London, who are also one of our Engineers, 
and mosfolever and responsible parties, thoroughly efficient. 

;r enclo~e printed copy of their report in our early days, which ~ill ~fford_ you much information, 

I enciose also copy of Mr. Charles Douglas Fox's Report on the Norwegian Light Railways. Also, as asked 
for, the last Report to our Shareholders in November, 1865, with the Board's experience of the results-of -our-little 
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experimental line. The arrarigements•with the Government of· India for the extension of our line to Pondfoherry 
are not yet completed, but nearly so,it is hoped; for the portion which runs through British Territory, The arrange­
.ments with the French Government are also in a foi;ward state., · When completed, this line, supplementing ,tlie Great 
Trichinopoly Trunk Road, will be the best paying line in India. This line, howe:ver, in deforen'ce fo' the requests 
and co-operating subsidy of the_French Government,· will be of standard g· auge, 5 feet 6, so a$ to afford tliem a through on Light :Rail• ways in India. 
traffic without breaking bulk or change of carriages from Pondicherry to all parts of India, as the maps will point, 
out to you, and completing. the inter-communication whenever the line is again extended.from Beljmr, or as some 
maps call it VigoupClorum, 120 miles to Trichinopoly, on the-Great Southern of India Railway. . ·_ 

Any further assistance I can be of I shall be happy to render upon hearing from you, ·" for,-the giine~al :benefit 
of all," which should be the earnest wish of every one desiring to be useful to his fellow man. 

I am, d!Jar Sir, . . , 
, , Yours very truly, 

M. R. SCOTT, Secretary I. T. Company (Limited.) 
CHARLES STUART CANSDELL, Esq., Hoba.rt Town, . 

Member of the House of Assembly, Tasmania. 

APPENDIX B 2. APPENDIX B2 

Indian Tramwiy 

d O b 1 Company. 
Lon on, cto e1• 17tr1, 1862. Report by Sir c. 

ENGINEERS' REPORT. 

To the Chairman and Directors of the Indian Tramway Company, Limited. 

GENTLEME:ti, 

'IN compliance with your instructions, we have now the honor to report that, having given the subject of 
constructing Tramways iu India-us Tributories to_ the Trunk Lines of Railway, or as a cheap ·mode of connecting 
towns in districts through which the Trunk Lines do not pass-our careful consideration, we have arrived at the 
following conclusio~s :-

The question of the highest importance connected· with this subject is the one of width of gauge, or in other 
words, shall these branch lines be of the same gauge as the Trunk Lines, (5 ft. 6 in.); or shall they be of some 
smaller gauge, and if so, what shall it be? . 

There can be no doubt that if some such dimensions as 3 ft. 4 ins. be adopted, an important reduction on the 
cost 9f construction as compared with that of the 5 ft. 6 ins. gauge would be effected, amounting to a saving of 30 
per cent. ; but the use of so small a gauge·will be attended by serious inconveniences, such as transhipment of all 
passengers, goods, and cattle at the points of junction, a much greater number of engines, carriages, and waggons, 
for carrying on the same amount of traffic, and consequent upon this, a correspondingly large number of Company's 
servants, from which it will, we think, be evident that traffic carried on the narrower gauge cannot fail to be much 
more costly thon on the wider one. · · · 

' . . 

We are, however, of opinion that the difference in cost of the two gauges need not exceed the per-centage 
already given, because the use of the wider one does not necessarily entail. the use of such a :rail and sleepers as 
those used on the 'rrunk Lines, and that in fact those of a much lighter description may be used if the following 
condition be strictly complied with, viz.-that the Locomotives used on these branch lines should be so constructed 
as never to have a greater load on any one pair of wheels than that which is placed· upon a pair of wheels under a 
fully loaded carriage or waggon, which in this case would be a maximum of about 6 tops, arrived at as follows:-

W eight of 4-wheel waggon in use on Indian Railways 4 tons. · 
Full load carried by such waggou .. _. . . . • • • • . . . • . . 8 ,, 

•rota! weight on rail by four wheel~ •••••.•. ; . . . . . . . 12 tons, 
or 6 tons on each pair of wheels ; so that an engine

1 

having three pairs of wheels would be so constructed and 
balanced as to have 6 tons only on each, and as we would certainly not recommend an average speed of more than 
20 miles an hour-and we would not desire less-an engine of this kind and weight could be made to draw a very 
satbfactory load over ordinary gradients with great economy. 

,When it is borne in mind that on Railways in England, and Trunk Lines in India, engi!)es weighing upwards 
of 30 tons, and often having a load of 14 tons on one pair of wheels, are allowed to run at the velocity of 40 miles 

Fox, C.E, 

Difference of 
cost of 3-4 and 
5-6 gauge on 
level land. 

an hour on rails of not more than 70 lbs. a yard, it will be obvious that when the load on a pair of wheels is reduced 
from 14 tons, and is never permitted to exceed 6 tons, and the velocity is b~·ought down from 40 to 20 miles an 
hour, that rails weighing, say, 40 lbs. a yard, and n·ot more, will, under the circumstances above given, be com­
paratively stronger, and actually as durable as the heavier one~; for it must be remembered that the·-heavy rails are 
not required for carrying the carriages and waggons, but are rentlered neces8ary only by the extreme weight placed 
on the driving wheels of the locomotive, and the high speed attained. We, therefore, report that if the maximum 
load on every pair of wheels be limited to 6,tons, .and the speed_ to 20 miles an hour, a rail of 40 lbs. will s11tisfactorily 
answer every purpose with safety and durability, and it follows as a matter of course that if light rails only are , 
necessary all the appendages may be correspondingly light also. . . _ 

Should it be objected that engines of 18 ton~ will ~ot _ obtahi adhesion enough to enable them to draw sufficient 
loads, then, by employing another pair of wheels with a load of 6 tons also-raising the -total weight of.r.ngine to 24 
tons-an additional proportionate load may, by this means, be dealt with ; and the best proof that no difficulty now 
exists in constructing an engine with four pairs of wheels, driven by being coupled together, is that many such are 
workin15 at the present time; and if engines of this kind are found to answer the purpose of ascending steep inclines 
with fair loads, there can be no reason why they should not draw heavy ones on easier gradients. 

- . 

* * * * * • 
On the perusal of this Report you will naturally say, why, if the necessity of using heavy rails and expensive 

permanent way be so ~asily dispensed with, has it not been already done on lines in England? And our reply is 
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[4] 
simply, that notwithstanding our opinion frequently expressed, it bas been impossible to prevail on Companies to 
try the experiment, simply because there is a feeling prevailing, and in which the Government Engineers fully 
coincide, that all the works of Branch Lines should be strong enough to bear the heaviest engines used on the Main 
Lines. Had it, however, been otherwise, we are confident that very many shareholders in Tributary Lines, who 
now get little or no dividend, would at this mom~nt be in receipt of satisfactory incomes. 

We are obliged to confess that it seems strange that matters apparently so small ns restricting the load upon 
each pair of locomotive driving wheels to, 6 tons, and the speed to 20 miles an hour, should exert so important nn 
influence over the cost of branch lines; but such is simply the fact, and the results here exhibited will, we believe, 
bear the fullest investigation. · 

It is manifest that if, instead of using waggons of 5 ft. 6 ins. gauge, capable of holding 8 tons, those or the 
smaller gaug-e btJ adopted, holding but 2. tons, four times the number of woggons will be required for transmitting 
the same weight of goods, and something like the same proportion will be found to obtain with regard to passengers; 
and as the aggregate weight of four small waggons will certainly exceed that of one large one, the iiroportion of tare 
and tret will obviously be in favour of the latter, a11d n,s the load drawn by a .locomotive may be takeu to be in great 
measure represented by its weight, or in other words· by the adhesion of its wheels upon the rails, the one weighing 
18 tons on the wider line will draw nearly twice as much ns the oue weighing 10 tons on the narrower one, 
consequently double the number of enginAs with their enginemen and firemen will be required, and the number of 
working parts to be kept in repair, both as regards engines and waggons, greatly augmented. 

The comparison above is made, assuming the speed to be the same on both gauges, but if the wider one be 
worked at 20 miles an hour, as against the narrower one at 10 miles an hour, then in the latter case as the time 
absorbed in making a journey will be doubled, a still larger quantity of rolling stock will be required for working 
the narrower line. , 

From what has been stated it appears to us the most economical gauge for railways is that on which the largest 
load can be conveyed on one pnir of wheels, without permanent injury to the surface of the rails; for it must not be 
forgotten that it is the surface of a ritil that first wears out, and not its substance : and further, thv,t the surface of a 
heavy rail bas no more power of endurance than that of a light one, and in a small degree 11ot so much, nnd as a 
40 lb. rail is quite sufficient for the pass»ge at 20 miles on hour of wheels bearing no greater load than 3 tons each, 
it becomes perfectly clear that the use of the heavy ones is only called for to meet the additional stress of higher 
velocities and the greater, though often unnecessary, load placed on the driving wheels of engines in general use. 

To meet these conditions we have long been of opinion that a gauge of 5 ft. 4 'ins. would practically be about 
the best, and the two extra inches, which added to this make up the Indian gauge, is in fact so small a difference as 
to need no remark; nay, rather ought we to rejoice that the standard gauge of India npproaches so very nearly to 
the exact gauge which we would now adopt for both Trunk Lines and Branches if called upon to decide that 
important question. 

Referring to the paragraph in the prospectus in which it is stated-" It is proiiosed' to work the traffic with 
bullocks and a superior cldSS of waggons, and the passenger traffic with carriages and horses, and where iiracticable 
with light engines of a form and description specially applicable to the purpose,"-we 1,eg to observe we are of 
opinion that in all cases the use of locomotive power will be found the most convenient nnd profitable. * ~' << s> 

Taking it for granted that the Indian Government gives the Comp»ny power to lay their permanent way on 
the surface of the existing roads, which have already received 12 inches of ballast, or that they grant such a sum of 
money as will enable the Company to construct such a road, then we estimate the cost of constructino- a branch 
line with 40 lb. rails, laid to a gauge of 5 ft. 6 ins;, including iron, fencing, stations, telegraph, lO pc~ cent. for 
contingencies, and all charges for management, engineering, and incidental charges at £4000 a mile (sec Appendix), 
and as we have taken the cost of a branch line, with 30 lb. rails, laid to a gauge of 3 ft. 4 ins., at £2800, it appears 
that a saving of 30 pe_r cent. in outlay would be made by adopting the latter plan. 

In conclusion, however, we beg to say that, upon a review of all the circumstances of this important matter 
we are prepared to recommend the use of the present gauge of 5 ft. 6 ins. in the construction of the 'fributory Line; 
of India, being persuaded that the additional outlay of capital will be much more than countervailed by the savincr 
in working expenses, to say nothing to the many important points of. increased convenience which the use of such 
gauge will present. 

)Ve have the honor to be, 
Gentlemen, 

Your faithful Servants, 

CHARLES FOX. 

APPENDIX. 

ESTIMATE of One Mile of Branch Line of 5ft. 6 in. Gauge. 
£ s. d. £ s. d. 

Fencing of five wire strands, with wrought iron standards ......• 
Forming, preparing, and draining surface of road ... , • . • • . . • . 
Ballast, 1 ½ cubic yard, per yard lineal = 2fl40 C. yards at 5s • ..• 
Sleepers, creosoted, No. 1760 at 7 s • ••••••••••••••••••••••••.• 
Rails, 40 lbs. per yard= 63 tons at £14 ..................... . 
Fastenings, say .............•••........••............•..... 
Laying, 1760 ynrds at Is. 3d .. ...•••••..••.•..•.•••••••..•••• 
Stations, proportionate charge per mile, say ...•.....•••....•.. 
Telegraph, with 2 wires and instruments .........••....•..•..• 

Contingencies, 10 per cent. . •....••..•.......•••••....•..... 

Expenses of management and engineering and incidental charges 

Total cost per mile.. • • .. .. . .. .. .. • 

280 0 0 
200 0 0 
660 0 0 
616 0 0 
882 0 0 
100 0 0 
llO O 0 
400 0 0 
50 0 0 

3298 0 0 
329 0 0 

------
£3627 0 0 

373 0 0 

£4000 0 0 
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. . . _ Trondhjem, 4,ugust 24th, 1864, 
DEAR Sms, 

Through the kindness of Mr. Pihl, the Engineer of the Government, I have been enabled to carefully inspect the 
works on the various Railways in this country. · 

On Light Rail­
ways in Norway. 
Report by C.D. 
}?ox, E.sq., C,E. 

The Railway from Christiana to Eidsvold,'which was constructed by an English company, is of the 4-8½ gauge, 
and of ordinary construction. Its chief peculiarity is a long incline of 1 in 42, which is worked by the use of a bank, 
or assistant engine, at the back of each train in· ascending. The permanent way on this line consists of bridge rails, 
fastened by wood screws to inferior longitudinal timbers, kept in gauge by frequent cross sleepers. _ 

The Swedish Government having adopted the 4-8½ gauge, the Norwegian Government has, in the construction 
of the line from the above-mentioned Railway to the Swedish frontier, been compelled to make use of a similar gauge. 
-The works on this line are very well executed, but do not call for special remark. 

The Norwegian Government have constructed, and have in full operation, two Jines of railway of the 3-6 gaue-e, 
one of.which has been open two years, from Grundsett to Hamar,· on the Miosen Lake, a distance of 24 English 
miles, and one which has been opened for some months from Trondhjem to Storen, on the road to Christiana, a 
distance of 30 English miles. Having passed twice over each of these lines on the locomotive, and having examined 
their details with much care, I would report as follows :-The Grundsett and Hamar line runs through a fairly easy 
country, has considerable lengths of 1 in 70, with curves of l000 feet radius, and has cost, including rolling stock and 
stations, £3000 per mile. The train, on which I was, consisted of six carriages and a brake van, and we ran, with 
great ease and perfect steadiness, at the rate of 32 miles per hour; the working speed, however, does not exceed 15 
miles per hour, including stoppages. The engines, which are almost identical with those sent out to Queensland, with 
the exception that they are tank engines, and provided with arrangements for coal burning instead of wood, weigh, in 
steam, 14 tons. They were constructed by Messrs. R. Stephenson & Co., are without bogies, and run with great ease 
and steadiness, and with great economy of fuel. They with ease take a gross load of 90 tons upon this line, running 
at 18 miles per hour, and using 120 lbs. steam. The works on the line generally are of a substantial character; the 
bridges are, however, strongly constructed in timber. 'fhe line is kept in a most creditable state of repair, not sur- • 
passed by any English railway, and my impression certainly is that the running of the trains is particularly free from 

· any vibration. Two trains e;wh way are run during the summer,-and one train each way during the winter, in each 
case being mixed passenger and goods. 

The Trondhjem and Storen line runs through a difficult country, has but very small portions of horizontal, and 
chiefly gradients of l in 100; there are, however, 5 miles of 1 in 52, and in the.opposite direction from the summit, 
4 miles of 1 in 42, followed by 4 miles of 1 in 65, and 1 in 100. Frequent curves are found throughout the line, but 
especially on the heavy gradients, where they are chiefly osculating curves, ranging from 700 f'.eet to 1000 feet 
radius. 

The earthworks on tlie line are heavy, including several rock cuttings, and some embankments of very bad clay. 
There are 12 large bridges, on the length of 30 miles, 3 of them of great height and length, the largest being the 
"Sloppen" bridge over the river "Nid;" which is 620 feet in length, and has b principal spans, of 70 feet each, the 
piers being 100 feet in height. The piers to high water level are of masonry, to resist the ice, but the rest of the bridge 
is entirely of timber, substantially and securely constructed, and showing but very slight vibration during the highest 
wind. Th~ timber girders are 10 feet in depth, and 11 feet apart, and are upon Warren's principle. 

There are two terminal stations and six intermediate stations, and three stopping places. The stations are well 
arranged, and are buildings of wood, substantial, and carefully constructed. There is also a considerable length of 
sidings and workshops at the Trondhjem terminus. The rolling stock consists, at present, of 3 locomotives, 2 brake 
vans, 6 passenger carriages, 40 goods' waggons of several kinds, and 50 ballast waggons. The total cost of the Rail­
way, including rolling stock and stations, has been £6000 per mile. The working speed does not exceed 15 miles an 
hour, including stoppages, or an average running speed of 12 miles per hour, on the steep incline, and 18 miles per 
hour on the remainder of the line. The train with which I came consisted of 6 goods' waggons, full, 1 ditto, empty, 1 
cattle waggon, full, 4 passenger carriages ne,arly full, and the brake van, or an aggregate gross load with the engine 
of 118 tons, which we ran with at, sometimes, 30 niiles per hour with perfect ease. Nothing can exceed the steadiness 
of both engines and carriages. In ascending the steep incline of 1 in 52, an assistant engine was attached, increasing 
the gross load to 133 tons, or 66½ tons of gross load per engine, which was taken up with the greatest ease, at from 12 
to 15 miles per hour. It is not found necessary to have horizontal portions on the inclines, except where a station 
occurs, in which case it is advisable, in order to facilitate stopping and starting. Although the curves on these lines 
are not very sharp, yet in the stations they have curves of 330 feet radius, and these are taken with great ease. The 
engine on which I rode was made by Messrs. Slaughter, Gruning, &, Co., now the Avohside Engine Company, 
Limited, Bristol, and, with the exception of being a tank engine, and for coal burning, is made from the same pattern 
as those for Queensland. It is fitted with a Bissell's bogie, which acts beautifully; when first received on the line, 
not long since, it had considerable swaying movement, and this was found to arise from the driving wheels not having 
the balance weights properly adjusted; this having been done, the engine has given great satisfaction since, and can, 
with ease, take a gross load of 75 tons up the inclines of 1 in 42, and I in 52, at 12 miles per hour. The traffic _in 
winter is very large, and two trains a day are then run each way, which in the summer are reduced to one mixed 
passenger and goods. . 

Upon both of these lines I would remark as follows:-'fhe permanent way ·consists of rails of almost exactly 
Queensland section, weighing 37 lbs. per yard on the level portions, and 40 lbs. on the inclines, fished at every 21 
feet with fishes 11 inches long and secured to transverse sleepers 2 feet 6 inches apart from centre to centre by dog 
spikes only, no bolts or joint plates being used. 'l'he sleepers are of pine, 6 feet 6 inches !orig, uncreosoted, 9 inches. 
by 4¼ inches, half round, laid round side up, and this is adzed so as to increase the bearing of the rail to from 4 inches 
to 5 inches, and an inward cant of 1 in 20 is given to the rail. The ballast, which is of good quality, is 8 feet 6 inches 
-uide and 1 foot 8 inches thick. The crossings are reversible, and the switches self acting. The fencing is it very 
substantial post and 4 rail fence, of ordinary design. The lines are 14 feet wide at formation level; semaphore signals 
are only used at important stations, flags sufficing for every purpose in other places. The engines are very nearly all 
alike, with the exception of the bogie, which is only fixed on that made by Messrs. Slaughter, Gruning, & Co. They 
make ample steam for the tractive and adhesive power of their driving wheels. The rolling stock very much re­
sembles the Queensland stock. The passengers' carriages are 19 feet_ long, on 4 wheels, without bogies, 6 feet 6 inches 
wide, and 9 feet 3 inches high, outside. The goods' waggous are 21 feet long and 6 feet 6 inches wide, but are found 

Grundsett Line 
3-0, cost, £3000. 

Trondhjem Line 
3-0, cost £6000. 
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.Railroay,. also the draw bar, but I still think the usual double buffers are preferable. The under frames of the stock are of wood 
. APl'ENDrx B a. that being so cheap here. · : · · · 
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Fox, Esq,, C.E. 

. . 

The-general repairs on the line only employ one man to every mile, and I wonld again testify to the ,excellent 
~ondition- of a,ll the works :on the .line. The permanent way, some of which has stood the test of two Norwegian 
winters, is, without exception, the smoothest road I have been on, ·and. though: the dog spikes se·em insecure, when 
compared with the bracket chair, yet they have never been known to fail, and I should recommend their being used, 
execpt on _very.-steep inclines, 

. These lines~ whic_h_run through a thinly populated districi; already more than pay their .:expenses, a result f~r 
beyond what was_ anticipated (or the_ present. . . . . . , · , 

The Government are now busily engaged in the con,struction of a-further length of 56 miles of these railways, and 
I have the assurance of Mr. Pihl that so thoroughly satisfactory have the results proved, that nothin~ but the 3 feet 6 
inches gauge will be used in this country, on any. lines which may' be. independent of the SwedlSh gauge. The 
Government have just ordered two more engines, of similar design, from Messrs. Slaughter, Gunning, & Co. 

I have pleasure, in conclusion,.in recording my ~pinion that thes~-:li~~s are capable· of carrying a very consider­
able traffic with economy and safety, at speeds ,exceedh;ig 12 miles per hour, and tliat these light railways are fully 
equal to the necessities of this or any other rising coµntry. . . · 

Sm CHARLES Fox AND SoN, 
8 New-street, Spring Gardens, London, S. W. 

I have the ·honor to be, 
Dear.Sirs, 

·' Your obedient Servant, 
CHARLES DOUGLAS FOX. 

APPENDIX n 4. APPENDIX B ·4, · 
Letter on Light 
Railways from 
l\I. R. Scott, Esq., 
Secretary of 
Indian Tramway 
Company, 

Suggests that 
Go,·ernment 
should construct 
the Line. 

DEAR SrR, 

Indian Tramway Company,•Limited, 
62; Moo1ifate-street, London, E.G., 22nd klay, 1867. 

YouR letter of 25th.August, 1866, in reply to mine (with enclosures) dated 26th June, 1866, came to hand 15th 
October, 1866. In compliance with your re.quest in that letter I forwarded by Southampton mail on 18th Dece_mber, 
1866, three copies of the Board's Reports to our meeting of -7th December, 1866, containing copies of the Report of 
our Resident Engineer, which I ~m sure conta,ined information interesting to you in reference· to the powers and 
efficiency ·of the narrow gauge of 3 feet 6, and the co'nsequent smaller expense than lines of wider gauge. I hope 
these reached you safely, but'! have not heard from you since the letter of 25th August, nor have I anr advice of the 
arrival ofmy letter of26th July, 1866, enclosing an important communication from Sir C. Fox and Son, upon the 
subject of your first ·communication to me; viz. the opening up of Tasmania with Light Railways. 

. Presuming, however, that all these are in your bands, and the subject has still your earnest attention,' I now 
forward for your consideration two letters from the same gentlemen, pointing out the best modo of getting your 
object accomplished, with drawings to illustrate the rails and fixings recommended; and the rolling stock alluded to 
in the letters. The rough estimate and detail in the ·letter not marked private will help and guide you in getting out 
and maturing any arrangements you may find wanting· to lay your plans in form before the Government for their 
consideration, previous to entering upon a matter of so much importancd to your Colony and the community in 
general. . · . . . . · · . . . • 

My only object is the general welfare of your Colony, which must accrue from the introductio:n of a Railway 
system economically and efficiently carried out; I have no. other interest, as this Company's operations will be 
confined to India; and I have also pointed out in my letter ·of 26th June; 18G6, it would be better for the Govern­
ment to undertake the Railways than. any Private. Compuny, more especially as illustrated by the success of thi, 
Queensland Government, and the:Railways.introduced there with the co-operation of Sir Charles Fox & Son here. 
By book post I send you also two copies of a paper on Light Railways, by Charles Douglas Fox, (the son) published 
under the authority of tue·Institution of Civil Engineers here in London. · 

I hope you will advise me of the. arrival of-all these, ·and add·a few lines to say how you are advancing; and 
if any further-information will be useful I am quite at your service. · 

My fourth: son is an officer on board H.M.S. Ghalle~ge1·, the Commodore's ship, which was lately (the early part 
of this year) at Hobart To\l'n. His name is" Munro Scott;"· he is only a Master Assistant, but he is a very.steady 
good son. If it is in your way to show him any attention in compliment to me and my interest in the subject under 
my pen, it will be a great gratification to me. 

To resume my subject. A reference to the officials'of the. Queensland Gover~ment will, I am sure, satisfy you· 
I1ow the plan detailed in the private letter to me from Sir C. ,Fox- and Son,.now enclosed, dated 16th May, 1867, 
has answered, and how they have-been served satisfactorily by those gentlemen under a similar arrangement. 

I am·, dear Sir, . 
, .Yours very truly, 

M. R. SCOTT. 
CHARLES STUART CANSDELL, Esq., Hobart Town, Tasmania, 
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. THE· INSTITUTION OF CIVIL ENGINEERS. 
NOVEMBER 27,. 1866. 

CHARLES HUTTON GREGORY, VICE-PRESIDENT, in the Chair. 

_No. 1166.-0n Light Railways in Norway, India; and.Queensland.*· By CHARLES DOUGLAS Fox, M. Inst,' C.E. . . . 

THE subject of the construction of Light Railways is one of daily increasing importance. In Great Britah;i; the 
trunk lines have been made with a ·view t_o carry an immense traffic at high speeds; and, in inost instances, in· a 
massive manner well suited to their purpose. Other countries have followed this example; and .throughout Europe, 
first-class railways may be found, with ruling gradients of 1 in 100, minimum curves of 20 chains radius, and rails 
weighing from 60 lbs. to 84 lbs. per yard, worked by locomotives having from 10 tons to 16 tons on a pair of wheels; 
and weighing from 30 tons to 45 tons each. But, on the other hand, railways have been constructed, especially in 
_America, to be worked_ by locomotives equally heavy, although with general works, and especially_permanent way, 
unsuited for such traffic ; and thus have arisen heavy working and mainteuan_ce expenses, _and numerous accidents. 

A demand is now arising for railway intercommunication between places not of sufficient importance to justify 
the cpst of a first-class railway; especially in colonies and other countries where such communication fa required for 
the purpose of attracting population, and where," fol' inany years, the traffic is sure to be of a comparatively light 
character, · · · 

By the term "Light Railways," the author would wish to be understood such as, either being branches from 
existing trunk lines, or being intendPd for districts requiring the development of their traffic, should be constructed 
in a thoroughly substantial and durable manner, equal in their details as to quality to the best trunk lines, but with 
every part made only of such strength as to carry loads represented by the rule, that no pair of wheels should be 
allowed to have more than 6 tons upon it. This would enable these lines to carry the rolling stock of all other 

- railways of similar gauge, with the exception only of the locomotives. ' 

The first railways constructed upon this principle, which have corrie under the author's notice, are those of the 
Norwegian Government; the designs for which were prepared, and the works carried out, under the guidance of Mr. 
Carl Pihl, the State Engineer. The author visited these lines in 1864, and was struck with their efficiency and 

·economy. With the exception ofthe line from Christiania to Eidsvold, which was constructed some years since by 
Mr. G. P. Bidder (Past President Inst. C.E.), and the branch therefrom to the Swedish frontier-both of which are 
of the 4 feet 8½ inches gauge,.that being the gauge adopted in Sweden-the railway system of Norway is upon the 
light principl'e, and of the 3 feet 6 inches gauge. The two lines visited by the author may be taken as types of the 
system. The first, from Grundset to Hammar on the Miosen Lake, a distance of 24 English miles, passes through an 
easy undulating country, has ruling gradients of 1 in 70, with curves of 1000 feet radius, and has cost, including 
rolling stock and stations, £3000 per mile. The second, from Trondhjem to Storen, a distance of 30 English miles, 
passes through a difficult country. The earthworks are heavy, including several rock cuttings and embankments of 
bad clay. There are 12 large bridges on the length of 30 miles, three of them of great height and length, the largest 
being the Sloppen Bridge over the River Nid. This is 620 feet in length, and has five principal spans of 70 feet each. 
The piers are 100 feet high, making the 'total height of the viaduct llO feet. Up to high water level the piers are of 
masonry, to resist the ice, but the rest of the bridge is of timber. The timber trusses are 10 feet in depth, and 11 feet 
apart, and are constructed upon Warren's principle. These structures are so carefully put together, that there is 
scarcely any vibration during the highest wind. The gradients on this line are chiefly 1 in 100 ... There are, however, 
5 miles of 1 in 52, and in the opposite direction from the summit, 4 miles of 1 in 42, followed by 4 miles of I in 65 
and of 1 in 100. Frequent curves are found throughout the line, but especially on the heavy gradients, where they 
are chiefly reverse cur:ves, ranging from 700 feet to 1000 feet radius. There are two terminal stations, six 'inter­
mediate stations, and three stopping places, with workshops and engine and carriage sheds at Trondhjem.. The total 
cost of the line, including rolling stock and stations, has peen £6000 per mile. 

The permanent way upon these lines consists of flat-bottomed rails, weighing from 37 lbs. to 40 lbs. per lineal 
yard, fished at every 21 feet, with plates 11 inches long, and secured by dog spikes only to transverse sleep_ers, 2 feet 
6 inches apart from centre to centre; no fang bolts or joint-plates being used. The sleepers are of pine, 6 feet 6 
inches long, by 9 inches by 4l inches in section, uncreosoted, and half-round, laid the round side up, and adzed, to 
increase the bearing of the rail, to 5 inches. An inward cant of 1 in 20 is given to the rail. The ballast occupies a 
space _of 8 feet 6 inches wide, and 1 foot 8 inches thick, and is of good quality. The crossings are reversible, and the 
switches self-acting. The permanent way, after having stood the test of several Norwegian winters, forms a very 
smooth road. Its repairs employ one man per mile. The general works are thoroughly substantial, the bridges and 
stations being of pine timber. The lines are 14 feet wide at the formation level. ,r, "'· *' ,;, '~. '~ 

The ordinary working speed required by the traffic does not, howeYer, exceed 15 miles an hour, -including 
stoppages. In ascending the incline of 1 in 52, an assistant engine _was attached, increasing the gross load to. 133 
tons, or 66½ tons of gross load per engine, which was taken up with ease at about 12 miles to.15 miles per hour. The 
passenger carriages are 19 feet long, on four wheels, without bogies, and 6 feet 6 inches wide, by 9 feet 9 inches high 
outside. The goods wagons are 21 feet long, and 6 feet 3 inches wide. A single central ·buffer is adopted; forming 
also the drawbar. The under frames are of wood. These lines, which run through thinly populated districts, already 
more than pay their expenses, and the results of their working have been so satisfactory, that this system is being 
rapidly extended. · 

The railway from the Arconum Junction of the.Madras Railway to the town of Conjeveram, 19 miles in length, 
and of the 3 feet 6 inches gauge, was constructed by Sir Charles Fox (M. Inst. C.E.), and Mr. G. Berkley, (M. Inst. 
C.E.), as Engineers, and by Mr. B. Holloway, as Resident Engineer, for the Indian Tramway Company, Limited. 
It bas nGw been working eighteen months with most satisfactory results. 

The line, which runs over a flat- country, is formed chiefly of a.low embankment, with frequent culverts for 
drainage, and with two iron bridges, on screw piles, of considerable size, to cro~s rivers exposed to heavy floods. 
The works are substantially executed. The permanent way consists of flat-bottomed rails, 35½lbs. to the yard, 
properly fished, and secured by dog spikes to transverse teak sleepers, 2 feet 6 inches apart from centre to centre, and 
well ballasted. The locomotives and other rolling stock are nearly similar to those used on the Norwegian lines, 

" The discussion upon this Paper occupied portions of two evenings, but an abstract of·the whole is given consecutively. 
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adap~d, however, to the difference ~f climate: The cost of this line, which ,~as constructed by the Comp~ny's officers, 
was £3200 per mile, including telegraph and stations, or £3900 per miJe including all management and rolling stock. 
Although the traffic does not require a greater working speed than from 12 miles to 15 miles per hour, the trains have. 
at times been run, with perfect safety, a~ upwards of 40 miles per hour, including stoppages. During'the Festival 
Days, in May, 1866, twenty-two thousand persons travelled on the line. The relation of the cost of working to the 
gross receipts does not exceed that of an ordinary line. _ , , 

The Government"railways ofthe·colony of Queensland...:.:to which Sir Charles Fox (M. Inst. C.E.), together with 
the author, are the Consulting Engineers-form at present the most extensive system to which this principle has 
been applied. These lines have been laid out by ·Mr: A, C. Fitzgibbon, (M; Inst. c:E.), the Engineer-in-Chief to the­
Colonial Government, who, upon his arrival in the. Colony, founrl that the chief want of the country was l_lleans of 
intercommunication, and that _it would be better supplied by. constructing light, but substantial, raihvays, than by 
continuing to s11end something like the same amount on roads. Careful surveys we~e accordingly made, and it was 
found;:that whilst the country both above and belo,v th_e main range of hills was of an easy character, yt>t to surmount · 
this• range, cut up as it is by·numerous and deep ravines,· would require works of n·o ordmary character, and such as, 
for a line with ordinary.curves and gradients, would be simply prohibitory in cost. The matter excited much interest 
in_ the Colony; and the Government h_avfo.g, upon the advice of their Engineer, determined upon adopting a system 
of Light Railways, with a gauge of 3 feet 6 inches, much opposition was.rais~d, resulting in the final adoption of the 
Government plans. · · 

The Southern and Western Railway of Queensland ,vill run ·rro!Il the town of Ipswich to Toowoomba, a distance 
of 78 miles, and will then divide into two branches, one running.to Dalby, a distance of 52 miles, and the other-to ,v arwick, a distance of 62 miles; making a total of 192 miles. About 50 miles have been opened for traffic, and the 
1·emaining 142 miles are in course of construction, partly by Messrs. Peto, Brassey, & Betts, and partly by local 

. contractors. A further length of upwards of 200 miles is under survey, The Little Liverpool incline on this line, 
which passes a ridge 700 feet in height, is 3 miles in length, and has ruling gradients of 1 in 50, with curves of 6 
chaius radius._ . The main incline, which crosses a ridge 1400. feet high, is 16 miles in length, and has ruling gradients, 
of 1 in 50, with frequent curves of 5 chains radius. 'l'he earthworks on this portion of the line are very heavy, with 
cuttings in rock, and 11 tunnels, also in rock, which have been lined with brick-work, and of which one is 27 chains 
in length. Ther13 are also about twenty iron bridges, with lattice girders, 12 feet wide between the girders, and in spans 
varying from 60 feet to 100 feet, with an amount- of water-way almost unparalleled on a similar length of line. One 
of the chief works is the bridge over the River Bremer close to tlie Ipswich terminus, for carrying a single line of 
narrow-gauge railway, and a public road 25 feet wide. It has a width of 37 feet between the parapets, and consists 
of three spans of 150 feet each. The abutments are of stone. The piers, whicl1 are 60 feet high, consist of cast-iron 
cylinders, 6 feet in diameter, sunk into the bed of the river, and filleri with concrete. Both the main and the cross 
girders are of lattice construction, the former being 12 feet deep. The top flange is composed of cast iron in n, tubular 
form, the bottom tie of Howard and Ravenhill's rolled links: The cross girders are 6 feet apart from centre to centre, 
are 37 feet long, and I foot 9 inches deep. 'l'he strains upon the vn.rious parts are in all cases within the limits fixed 
by the Board of Trade, the rolling load being taken at ¾ of a ton per lineal foot of single line. Thf' total weight of 
the superstructure is only 12 cwt. per lineal foot of the bridge, which is less than one-third the ·weight of bridges of 
similar span and width sent out to the Colonies for raih~ays of ordinary construction. 

The stations on these lines are of an ornamental and somewhat extensive 'character. · 'l'he termini at Ipswich aud 
Toowoomba, several of the roadside stations, the · engineering workshops, and the engine and carriage sheds, have 
been sent from England, Messrs. Fisher Brothers having been the contractors for them. They arc framed in iron and 
wood, and.covered with zinc. and are fitted with traversers, turntables, cranes, weighbridges,. tal}ks, and pumping 
engines, of tbe same description as those used in England. * * * * * * * ~- " * 

The ballast, which is very expensive in Queensland, consists of broken rock, * 
The sleepers are cut out in the forest, and at once adzed, to give accurate bearing-s for the rails, by a machine 

sent from England, which, accompanied by a portable engine, can run on the railway to the nearest point, and then, 
havinir moveable flanges on its wheels, is drawn by,horses to the site where the trees are felled. In this way great 
saving in haulage and in labour is effected. The 'cost of the permanent way, including ballast of broken stone, is 
£2162 per mile, as compared with £2996 per mile, the cost of the permanent way on the railway of a sister colony. 

The cost of these railways taken from Mr: Fitzgibbon's estimates is as follows:-

Total, including Surveys, Land, 
Superintendence; Stations, 
Sidings, and Rolling Stock. 
Pe1· mile. 

Ipswich to foot of Main Range, omitting Little Liverpool Range 
Little Liverpool- Range ••.•....•.....••.•.•...•....••...... 
Main Range. ......••............•••........•.•...••.....•• 
Toowoomb11 to Dalby ......••.....•. ,,,.; ••• , .••.•• , . , .••• , 
Toowoomba to "\-Va1•wick •.••...........•.•.•........•..•.. 
Actual -a verago cost •••••......••• , • , , , ••••• , .••••......... 

£, 
7732 

12,532 
11,132 

5589 
5990 
8600 

Wo1·ks only 
Per mile. 

£ 
6660 

l_l,400 
10,000 

4567 
5445 

From this it will be seen, that these lines may be cons1ructed, under the most difficult circumstances, for between 
£11,000 and £12,000 per mile, and under ordinary circumstances for £6000 per mile, including everything, and this 
notwithstanding the rates oflabour ruling in the Colony; being from six to seven shillings a day for an unskilled 
labourer, and from ten to twelve per day for a skilled workman. -It must_ also be remembered, as remarked by Mr. 
l<itzgibbon, that "the con~truction of'the road and the various appliances employed are in all respects equal to _anv 
railway in the world, excepting only that they are limited in power to the wants of the case." ,. ., * i, 

' It so happens that, in the three cases referred to in this Paper, the gauge is 3 feet 6 inches. nut the author 
considers, that the gauge is after all !L matter which must be entirely pependent upon surrounding cil'cumstan~es, and 
which, if kept within certain limits, will not affect the cost in ordinary countries to nearly so great an extent as that 
which, the author would repeat, is in his opinion the basis of the Light Railway system-the reducing of the weight 
upon every wheel in tbe train (includi11g the engine wheels) to 3 tons, the limitation of the speed to 25 miles per hour, 
and the adaptation of every detail to these conditions. In Queensland, the gauge of 3 feet 6 inches was determined on 
for the following reasons :-fir$t, there were already two gaugesin Australia, so·that uniformity was out of the ques­
tion ; secondly, a curve of 5 chains radius on this gauge is nearly equal to a curve of 8 chains radius on the 4 foet S½ 
inches gauge, and the country, on the Main and Little Liverpool Ranges, is of so peculiar a chara,cter, with frequent 



ravines and spurs running:out from the main•range, that.it w:as found, lJy a careful sury(ly and estimate,,t_hat to•adopt 
curves of' 8 chains: radius,·as used upon the Blue Mountains, New $outh Wales, -upon this por,tioil of the line, woµld 
he_ to increase the cost ~ore than three-fold.·. In the item of' viaducts ,alone ·the c_ost ·would have been £3_5,040 per 
mile as ,against £6100, an amount quite lJeyond the means of the Gol!my. The, gauge was therefore fixed _at 3 feet_ 6 
inches, and the, minimum radius of the curves.was reduced to:li ch~s., · ' 

In a ·country, however, where the trunk lines aire~dy exist of eith~1i tb.~ 4 feet 8}. i.tiches or sonie. other gauge, 
and where the country through which the branch line has to pass is not of a peculiarly difficult character, requiring 
've_ry sharp curves, it ·w.o.uld, in the author's. opinion, b.e: generally found advisable to avoid break of' gauge,:con­
str?cting the branch upon the Iii;rht system, so that it may take all the rolling s_tqck which the par(lnt line.~ay bring 
to 1t, with the one exception of the locomotives. 

' . . 

In conclusion, the author trusts that this Paper may elicit· a discussion which shal! bring forward m.ore forcibly 
than he has been able to do, the importance of' a system which be believes will be found before long to have much 
influence upon· railway construction:for branch lines, both in this and other countries, especially. where the amount of 
traffic is somewhat limited, and where high speeds are not required. ;! 

APPENDIX B 6~ 

DEAR S1R, 

Indian Tram,way Company, Limited, 
.62, ]!foorgate-street, London, E.C., 26 July, 1866, 

AFTER my letter to you. by last mail, in reply to yours of23 April, '66, I applied to Sir Charles Fox & Sons if' 
they could afford any further information, and they have entrusted me with the. enclosed paper upon the subject 
addressed to you, which I _have much pleasure in forwarding. I 'shall be at all times 'interested in hearing how you 
get.on with the introduction of Lii;ht Raihvays into Tasmania. · · · · 

CHARLES STUART ,CANSDELL, EsQ., M.H._A., 
Hobart Town. 

Srn, 

I am, .dear Sir, . 
· Yours truly, · · 

. . M. R. SCOTT, Secretary. 

APPEND!~ B 7. 
Spring G~rdens; Lo1,1don, S. W., 19th July, 1866. 

THROUGH l\Ir, ·Scott, the Secretary of the Indian Tramway Company, we· have received your enquiry with 
reference to Light and Narrow Gauge Railways. We shall be most happy to give you the -result of our experience 
as Joint· Engineers to the Indian Tramway Company, who have constructed 18 miles of 3-6 gauge; and as Engineer­
ing Agents to the Queensland Colonial Government, who are 1 constructing abou,t 300 miles of similar gauge, Mr. 
Fitzgibbon and Mr. Plews being the Chief Engineers, the one in the Southern and \>Vestern, and the other in the 
Great Northern Districts. . . · 

. We.also.understand from Mr. Scott that he has forwarded you a copy ofa report prepared by a member of' our 
firm upon Norwegian rai~ways. . , , . 

The question of so constructing railways as to meet the requirements of countries having but ·a sparse· popu­
lation, and a traffic requiring development, ha_s long engaged our attention, 

In many of the Colonies the grave error has been committed of constructing first class English railways equal to 
the heaviest traffic, and to speeds of from 40 to 50 miles per hour; whilst when opened the requirements of the country 
have been found not to demand a higher speed than 20 mil(ls p(lr h_our, which has, in consequence, become the work­
ing speed. The cost of these lines, say £20,000 per mile, has been such as to render them unremunerative, and to 
throw a. serious impediment in·the way of further progress. . . 

. In. the United· States, and -other foreign countries, on the other ha,nd, an equally grave error has been committed. 
With the view of economising, .the railways have been most badly constructed, with permanent way quite unsuited fQr 
the heavy trains passing over it,-and the result has been to make the working and renewal expenses so <lispropor-
tionately heavy as to render profit in most instances very difficult to obtain. , · · 

· The real requirement, it appears to us, is to construct a railway having all its details of first-rate quality, b,u:t made 
in every part only sufficiently .. strong and h,eavy to adapt it for the traffic of the country. through which it may be 
intended to pass, and thus, whilst keeping. down the. ffrst cost, to also 1)rovide for economical maintenance. 

, We find by ~x~erience- that a ·railway of.~ither 4-8~ · ~r 3-6 gauge, as the case may be, ,vill be. foirnd of. ample 
capacity for the traffic of any newly opened country for at least 59 years to, com(l, if it be constructed in all its parts 
to transport loads represented by a maximum weight of 6 tons upon any pair of wheels, and at speeds not. exc_(led~ng 
25_miles per hour. 

The railways constructed and at work both in India and Queensland are based upon th°L9_ principle, and ai:e found 
to answer admirably. Although the working speed is kept down, yet trains have often travelled upon them with the 
greatest comfort and safety at .35 miles per hour. · 
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Speed. 

Bridges. The substructure of the Queensland lines, which may be taken as an example, is of the usual description, bu·t 
proportioned properly. to the general light character of the works; _the bridges, some of which are very large, '!>eing 
chiefly constructed of iron with masonry or bri!)kwork foundations. · .The ear.thworks on the main range po_rtion of Earthwork,. 
the line are very heavy, including several long tunnels. The permanent way is laid with rails weighing 40 lbs. to the Rails 40 lbs. 
yard, flat-bottomed, fitted with check:rails on the sharpest curves, secured to cross sleepers and ballasted ii;i the :usual 
manner. The terminal and roadside stations, which are.usually composed of iron, zinq, wood, . and glass, .havi:i been 
sent from this country complete ready tor erection, as have also the repairing shops, tools, engine and carriage sheds, 

Stations. 

and complete fittings for every department. · · · 
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DJOJ' 
· The' li11~ is worked geiiefally'by eilgin.es'iveigliiilg 1,5 to~s, li.ild•capable of drawing 60,tons of gross·load up i in 

120 at 20· miles, cir up l ii'\ 40 at:12 iniles per hour, 'l'.}iese ·engines have · four Wheels driven and two other wheel~ 
fitted in ·some ·c.ases with :Bissel's bogie,: in ·others with Adams' ·radial' axle, ·boxes. To,. work the main incline some 
15 miles in .Jerigthi aild'ha'virig ninilerous'gradients 'of.i· in• 50,-aqd ·curves of·5 chains or 330 feet radius, special enp:ines 
are provided having 12 wheels, driven and yet capable 6f-passinground·the sharpest· curves with ease. 'l'hese engines, 
which are very powerful, ~nd. equat to. at le!t5t do1,1bl.e the duty ,of the ot~er class, weigh_ 30 tons; a~d it will thus be 
seen that in both ·cl11sse,s the ·weight. on each:pair:of ,vheels does:-not exceed from·5 :to 6·tons. · • • . • 

, ·•· 1,·•· • • , 
1

1 

. . The 'rolling stock fbr bqth passengers and g~ods is-equal to,th~fofthe best·:E~glish railways, a~d supplied with 
every comfort, bu_tmade'aslightiispossible." · ' .. :,.: :' , . ··., _ .... ·:; · .. :, - · ·. 

' '1,.•• ·111 ' 

.. 'l'he first class passenger Gar,riagE)s are 3_2 feet long, 1vith five compa~tments, and hold 30 passengers; the second 
class, of similar· length, h9ld 40 pMsengers; ··. . ·. , :· .. ·. · - .. · ' ·_ · · · · · : , · · ·: · ·: · · , . · 

' . . '. . ' ~: . ' . ' . . . ; . : ' " ' . 

It is found that in ordinary.country wbere=the_earthworks·are light and :the:bridges small the total cost of tl1ese 
railways, including stations, rolling stock, and all expenses for a single.!ine·with passing places, is £7000 per mile,­
and this takes into account the heavy rate of wages payable in the colonies, and the cost of freight and carriage of all 
materials from this side. In India, where the -G~vern,ment have provided roads, the cost bas not exceeded £,1000. 

The cost of the Queensland railway for the few miles crossing the main range, and meeting with unusual diffi-
culties, is £15,000 per mile including everything.· :. .·. ·-· ' : • · -· · . · 

. : · So far. as the Queensland° r.ailw~ys h~ve been w<;>rked the result shows a return of about 8 per cent. on the capital · 
expended. . . . - . . . 

. . , I, . , . ' . . . . ". . . , ,; ..... , , ' 
. · ?,'be question of_g~uge is one ~hich very riiuch.depE)nds.~pc;m circ_ums,ta~ces. If, as in Queensla?Jd, 'there is no 

E);x:1stmg gauge,. !).nd 1t ;is· necessary ,m. order. to ,construrt the h_ne .. flheaply ,to use very. sharp cur.v.es. m order to run 
round the mountain spurs, then the 3-6 gauge is:by far 1?°refera~le ;. , but $f thefe. i~ alrea~y a ;railway existing, say of 
4-8J or 5-_0 _ga1;1g;e, a:1d the co1;1n,try th:ough which the lme proposed would p~ss 1s of· an ordm~ry character, ~hPn it 
would be lllJ ud1mous m our opm1011 to nitroduce a second gauge, and the cost m easy country will not be vrry different 
~or an_y of the.~bove gauges. · The' great saving lies in making the railway light in all its parts . 

.As we take a deep interest in this question, and are busily engap:ed,-·as' enginee'rs fa the construction of light 
railways, we should be very happy to co-operate in their introduction into your Colony. ·· · 

We cannot suggest any better way of making yourself thoroughly acquainted with the details of the system than 
by a visit to Queensland, where we are sure the able ,Governme_nt . .Engineer, Mr. Fitzgibbon, who, acting under the 
orders of the Hon. A. Macalister, the Minister of Lands ·and W o'rks, was the chief mover in their introduction, will 
b'e happy,to give you every •particular; · ·H.is•hea:d quarters are at Ipswich. 

· .,we are. quite aware'that what are called railways,are,sometimes constructed for less sums than those mentioned• 
but whilst on the one' hand .we de11recate extravagant• and. uunecessary expeuditure,' we equally object to so con~ 
struct·a.line as that it ,becomes a.constant source.of expense antl,annoyance,--:and, after lengthened exper . .ience, we do 
not believe that a railway to give satisfaction can at· colonial rates be .constructed ·for less than we have named. 

. : ' ·. . VI' e' ~e, Sir, · ' 

Your most obedient Servants, 

CHARLES STUART CA.NBDELL, EsQ., 
Hobart Town! Tasmania •. 

. , I·· . 
.- ,[ ,·•· 

. CHARLES FOX & s·oNS. 

APPENDIX B 8. • 

Letter from Sir 
Charles Fox and 
Sons, with esti­
mate for Light 
Raihva)'8 in 
TllSmania. 

T ASM.ANIAN' RAIL w .AYS •. 
·· - · ' · · : Sp;ing Gardens, S. W., 10th May, 1867. 

DEAR Srn, 
'\VE feel some diffi~illty, in the absence of 'more ·detailed 'local'information, iil giving you definite:views as fo the 

best policy·to be adopted with reforenc!J to the coilstruction of. railways in ,_this Island, but we will endeavour tci lay 
before :you, as briefly -·as· possible, the chief ·points -.which we consider should· receive the careful attention of those 
inlerestedinthedevelopmentoftheColony. · · · :; . ·. , =•:• • • . · • ·._ •. · 

Th'e:policy _of raihvay cimsiruction adopt~d in England• and America respectively ,has been very· different. In 
En~larid first-class raihv!).ys, costing from £25;000 to £40,00Q per •mile;·, have been constructed for ,carrying heavy 
loads at speeds of 30 to 50 miles per· hour, •which ·railways are ·•worked at. a·per cei:ifage of about 45 per cent. of the 
gross receipts. In .America, where it was imperative to keep down the first cost, the railways were many of them 
'originally mer!J trac~s consfr1;1c_ted, i1_1 the. most -te~porary mari,ner, and', therefore maintained and .worke~ ,~t ·a very 
heavy per· centage. These railways, havmg developed the· traffic;· ·were gradually replaced. by more efliment·con-
structions. ' · : .. " · · 

The wise course app~ars to us to lie between these two extre_ m_e, s,_. aud_ we would lay down the following 
fundamental prin'ciples :~ , .· _ , ' .: · ;. , · , , , .· , · 

1st. That, whilst care is. taken to construct lines in ever'j way adequat~ to prov:ide for }ho traffi~, the strictest 
ecc;momy should be practised in _all matters connected with their construction. 

'. . ' . ' . 

. : · 2_nd. That, at the same time, it will not be fou~d truly' ·economical to,construct lines which, though their first 
cost ·be low, shall te·very expensive·to work arid maintain. · • ,·, .: • : · . 

· · · · •3rd; That therefore the rail ways should be in 'their details of material• and workmanship of the very best 
·9.uality; but proportioned in every part to the light traffic which may be ·expected. 

, 1 , I : 1 '. ,·, 

4th. That the materials of the Colony should be made use of wherever practicab_le. 
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· . We understand.that a:t.·pre'sent no··gauge is established .in the Colon_y, _th_at the·~ou_n_try is mo_u, ntaim:m_s., _that the Papers on Light 

d Baifrvay:s~ · 
proposed railways will run through districts comiµanding ,but a sma,11. traffic, and that great sp,eed _IS not require . . __ 

Under these circumstances we should recommend the adoption of the gauge of 3 ft. 6 ins., as being wide enough 
to ensure safety at moderate speeds,• and yet-allowing- of. the. use .of sharper .cur:ves, narrower ·bridges, tunnels, and 
earthworks, smaller 'sle_epers, and less ballast than. a broader .gauge;, and this.gauge being adopted, we should then 
propose as follows·:-:< · · · · 

1st. To limit the load on• any-wheel in the trains to-2 tons .. 

Al'l'EN DIX 11 B •. 

Gauge.· 

Lond. 

2·nd. To limit the. working speed- to a maximum of ·20· ·miles . per· hour,· or say a speed of 15 miles per hour Speed. · 
including s.toppag·es. · - • • - - - - · • - - . - - . 

, r ., •. 

3rd. To make the embankments 13 feet, and the cuttings 14 feet wide .at the formation level, and to fence the Earthworks. 
line throughout with native or wire fencing. - . . . • · , . • · 

4th. To make the maximum gradient l in 30, and the sharpest curve on the main line of 300 feet radius. 
. . . ' 

5th. To construct all-bridge~ with a width of 11 _feet between the parapets, and to carrr a rolling_load eq1;1-al 
to three-fourths of a ton· per lmeal foot. Such bridges when above 40 f~et span to be of' wrought iron lattice 
construction, manufactu:red and fitted here, so as to give as little trouble as possible in the Co1ony. 

The total cost of the- ironwork for a bridge of 50 feet .. span, delivered in the Colony, would not exceed £350, 
and for a hridge of 100 feet span, £800, !Himber suitable for the smaller bridges cannot be obtained on the spot, 
these also could be made of iron. 

Gradients and 
curves. 

Bridges. 

. 6th. To construct the permanent way with rails of the best manufacture, ,flat bottomed, and weighing 30 lbs. Permanent ,my. 
per yard in lengths of 20 feet, properly fished at the points,· ·and· secured to sleepers 2 ft. 6 ins. apart from centre 
to centre. If durable timber can be obtained, then these sleepers should be 7 ft. 6 ins. long, rectangular 6 inches 
wide by 3 inches deep, and the rails secured to the?1 by dog spikes. If, however, the native timber i~ not d0:rable, 
then we should recommend the use of De Bergne's iron sleepers, as shown on the sketch sent herewith,· 14 mches 
diameter, the rails being secured to them by tf1e patent _fastenings.: _'1Ve have had considerable experience of these 
sle!lpers, and they answer admirably, make a smooth road, are easily packed, and are of course most durable, 
wearing out many timber ones. 

The ballast should be of gravel o;'brok.en ~tone; and amount to 2000 cubic yards ,per mile of single way. Ballast. 

We append an alternative price for iron · ·or steel rails.· If the increased mileage rate be. not an insuperable Steel rans. 
obstacle, we most strongly urge the adoption of the latter. No iron rail is ever free from lamination, in consequence 
of its being manufactured from a .bundle of bars; but the· Bessemer steel rails, rolled as they are from a solid steel 
ingot, are homogeneous and have no such tendency to laminate. 1Ve have now had several years' experience of 
these rails, and they are found to wear out, at least twenty -of the!• best -iron rails.- The durability of t_he rail is of 
double importance where, as in Tasmania,• the. frllight. and carriage form- a considerable propqrtion of the cost 
of the rails .. 

7th. To establish st~tior.s and 1p~ssing piaces. about every ten mile~ unless local circumstances· require them Stations. 
oftener. Each of these stations should consist of a dwelling for the railway servants, a small waiting -room, goods 
shed, -sidings, and water supply for .the locomotives. The termini should further be. pro.vided with offices, stores, 
workshops, and shelter for the whole of the-rolling stock; small.dwellings would also be required, one to each mile 
for the passengers,-with a foreman's house every five miles. It is important to provide thus for the men, as they 
are kept near to their work and are at. hand when-.wanted .. The signals, switches, and crossings, turntables, tanks, 
pumps, tools, &c. would probably• be sent from this side, but the bui).dings should be of the simplest form_ possible, 
and of timber or other .suitrlble native.material.. . · 

8th; To erect a telegraph line throughout, ,as the capabilities of a single line are thereby imi;nensely increased. Telegraph. 

9th. To work the· railways with- locomotives weighing eith.er ii tons. on q wheels or 16. tons on 8 wheels, Locomotim, 
according to the traffic; all the wheels to be driven, and the engines to be capable. of passing round the· sharpest 
curves. w· e have many similar engines at work with the very best results; both as to steadiness of running and 
economy of working. 

10th. To provide passengers; carriages comf~rtably fitted up, and to hoid from _50. to 60 passengers each, ;nd Carriages. 
goods' waggons to carry from 5 to 6 tons of goods, as well as timber trucks, horse and cattle vans, carriage trucks, 
.and all other descriptions of rolling stock; .the whole to b,e-made :as light as possible,. adapted to the sharpest curves, 
and fitted with wheels of 2 feet diameter. The stock to be 6 feet 6 inches wide, ,the centre of gravity being as low 
as possible. · 

We append a drawing giving some ~f the. proposed. ·details, and an ;pp.roximate es_timate for such a line of 
railway through ordinary country,-of course if' the earthworks are very heavy, or_the bridges very numerous and 
large, items 2 and 3 would have. to be increased, but this can only be judged of on the spot. '.l'he .amounts taken by 
us would certainly suffice unless the country were very mountainous, as the steep gradients and sharp curves pro-
po_sed would enable the_ contour of the country to be foUowed very closely. · · 

Our estimate includes an amount of £4 per ton upon all materials from this side for freight and carriage.· If •Freight, · 
tbe land carriage were short this amount would be greatly reduced. 

We are, dear Sir, 
Yours faithfully, 

. . . 

CHARLES FOX & SONS. 
M. R. ScoTT, Esq., 62, 1,foorgate-street, E.G. 



[12] 
Papers on Light ESTillfATE for' a, Light 'Railway 3 ft. 6 ins. Gauge,· not •less than 60 Miles in lengtli, through levercoU1ltry 

Raihaay,: ' ' ' ,,_ . ' . ·. • ' . ' • ,;:" ..... -- •without large -Rivers. I . : 

Al'PENDil< D 8. 

Estimate for 
Light Railway, 
3-6 gauge. 
With steel rails 
nnd iron sleepers, 
£4500 per mile. 

With iron rails, 
£4135 per mile.-· 

With timber 
sleepers, £3035 
per mile. 

APPBNDL"l: BO. 

Discussion on 
Liqht Raihvays 
before Institute 
of Civil Engi­
neers ; extracted 
from the pro- · 
ceedin;s of the 
Societ,. 

Queensland lines 
a ,·erage £8600. 

Norwegian £3000 
to £6000. 

Indian £3900, 
the rood being · 
given by the 
Government, 

Fen'cing .~: ... ,,. ... ~ .. • ., . • i.·r •••• ··• •• ••• 1. ~.' ••••• ~ •• .'.: ~-~ •• •.•:• .. • ••••• ~ ••••.•.• ~ 
Forming and levelling .••• : ..•• , • -.•• ·. ; .••• ·. · ... -. , •. , ••• _; •.••. , -_. ••••••• _ •• 
Bridges and culverts •.•••••••.•••• , •••.•••....••••••••••••..••.•••• 

_ Side ditches .•.•..•...•••••.••••• · ••••••••••••••••••••.••••• -••••••.•• 
· Level crossings ••••...••.•• -••• ; •••.••••• ·_ ••.•.• _. ·, .-••.••• ~;. ~;. -.••• -•••• 

Telegraph ••••••••••••••••••••.• ; ••.• .- ••••.•..••••••.•••.•••.. ; ••. 
· Permanent•way with steel rails and iron,:sleepers .• · •• ;-••••• , • -. ; •.... -••.•• -
Contingenc.ies, 5 per cent. on above • • . • . ••..••••••••••.•••••...••••• -
Locomotives and rolling stock, plant, and machinery ................... , 
Stations'and sidings •• :.,.;·,· •.• ; .••••.•.. i • .-•• , .• •.; •••• · ••••• _. •.•••• :._ ••••• _.-.:., 
Management, engineering, and sundries .. ; •..•••••••••••• -., •• _ •.•••••••• 

· · ·: Say,£4500 per mile." . . : :- · .: ; _ · - . 
If iron rails are 1!-sed, deduct ••••••.•• ~ •..••••••••.•••.•...•••••••••• 

. · , · : . Say £4100 per mile.· .· _ , . - ·. , , : • 
If timber.sleepers are-used, deduct;,.,.- •..••. ; ••.• ,.-~ •• -•• !, ••••.. -._., ••.•• _ •••. • 

: . , :Say ·£3900 per mile.. 

£ s. d. 
250 0 0 
700 0, 0 
300, 0 0 

50 0 0 
50 0. 0 
50 0 0 

-2015 0 0 
170 0 0 
400, 0 0 
300 0 _ ,0 
250 0 0 

·£4535 0 0 
400 0 0 

.£4135 0 0 
200 0 0 

-----
·£3935 0 0 

'' .. · --~-=-

APPE~!DIX B .9. -

INSTITUTION OF civIL ENGINEERS. 

. :4. ,DECEMi13ER, 1866. 

Discussion on Paper No .. B.66, on Light Railw~ys • 

. Mr. ·c. D; FOX said, sin_C!J the Papl'r wa!l written ~- few facts bad co~e to his knowledge resulting from the 
system which l1e'auvocated·havirig·been:at·work Six months·-longer. The -system he was there to support was,· that 
a Railway should be made proportionate to the traffic which was to be carried on it; and in order so to .proportion 
the Railway for a light traffic, it,should be .constructed in such a manuer ~s to carry safely, at a speed of from·l5 
to 25 miles per hour, ajollin&" load in· Iio ·c11sfexceeding· 3 tons on each wheel. · '• .. • 

· If -tbe railway sy~tem· waid;o·be-extencled nobnei'ely to the highways· but-to the byways of traffic, it ·would be 
'i:iece,ssary to find out some means ·of reducing-the cost·ot construction. The lines·in -England--had cost from £29,000 
to £33;000 per· mile;· those in Frailce.,.-about £27,000 per mile. The Railways in Ireland had·cost about £15,000 
per ~ile; 'im~rthose in India a:b<iut the same. It was -difficult to make ·a satisfactory comparison because some were 
double ·and others single line·s, and in'inany·cases the prices ·ofland varied considerably; but in Queensland, wherethe 
rates of wages were excessively high, the average cost of' the line ,'vus only £8600,per mile. The ~ orwrgian lines -have 
cost about £6000 per mile through the. more diffi_cult country, and over .the ordinary country only £3000. The line 
constructed by the Indian Trani.wily Company had=been made·at-an·average cost of £3200, or including rolling stock 
for a large traffic £3900, per mifo,-the land being_ granted- by the Government, and tbe earthwor~s being generally 
,very light. He wished to add, that' he-was ·not here speaking of •line·~:in .iny way inefficient.· He ·believed those 
lines were as well constructed ·I\S any that could be,found. · • · " * "' · .. .. · * 

Light railwnys had been constructed in America but had yielded difl'erent results; inasmuch as it was a common 
practice to make the works light and. then run he>1vy engine:: over them, and that was not the way to get good 
results. This question had ·now· become an impor.talit ·on_e in this country; Thne were many places in -England, 
-Ireland, and Scotland in great'need of railways which could not bear ~he ,co,t of an ·ordinary line, but if they could 
be inade .at'from £4000 to £5000 -per mile including· everything, no doubt there ·would' soon be a rapid extension 
of the raihvay system; ,;,. *' *- * *· " ,,,_ • * 
_ Mr. G. W. HEMANS said, it .seemed at the first view that the reduction of thEi gauge_ofarailway from 4·8½ to 
3·6, being only ·a difl'erence of 14½·inches,-could not possibly result· in such·an enormous saving as that ·which had 
been mentioned.· 1t was stated that an·efficil:lnt railway·could be made'coniplete,.and doing all the work as well ~s 
·a·more costly one, for £3000 per mile; including sth.tions·aud: ·rolling stock. That no doubt was a solitary instance, 
'but either facts were given 'which. brought out the cost of these narrow-gaugr, light railways, constructed under the 
most formidable difficulties, only as high·as £12,5_00 ·per mile, with long viaducts of grettt height and· heavy work' 
of all kinds. * * _ .., ,;, * *. • * : <» •• 

:Mr. G. B. BRUCE ·could not quite agree in the· presumed nece~sity:for introducing. these· light railways into 
England. His own impression was, that there was_ really very little difference-in the cost between making a line 
which would carry moderately heavy"'rolling' sto"ck and making a line to carry very light stock. The bridges might 
perhaps be a little lighter, and:to that,extent there would be a saving. The permanent way, again, would be lighter, 
_and that would _sav,e something; but when it came to the question of stations nothing really was saved, because 
whatevermi12:ht be-the gauge of the railway the Rtations must be in accordance with the traffic which had to be 

-carried: and if a comparison were to be made' between two railways,. and it'was s_aid the stations relatively cost 
only so much, it conveyed no definite impression to the mind, because the number an<l extent of the stations depended 
on the traffic to be accommodated which might be very different in the two cases. The other elements in the case, 
such as land, signals, and all the apparatus connected with· a railway, must be the same, aml he believed the same 
would apply to the rolling stock; viz., that it would cost more or less in proportion to the number of tons to be 
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ciirried and the number of.passengers to:lie conveyed, whetl:Jer.the stock.was light or -heavy. Therefore, in all that 
constituted the capital of the"line, he thought" the saving was little or nothing when the amount of pass!)ngers and 
goods which had to -be carried were taken· into consideration_. · With. regard to the adoption of a narrower gauge, 
the question had been in a great measure answered by Mr. Fox, who said he did not insist upon -the gauge, but it 
was rather depend_ent on the amount ofloa'd bro_ught: upon the permanent way. * · _ • · · * 

He thought that the idea of introducing a· narrower gauge than 4·8½ was 8: mistake. There would be a little 
saving in the cost of construction;and little or nothing in· foiling stock, because the engines might be just as light 
,as the engines in the 3·6 gauge ·if desired; therefor~ he thought it would be well to hesitate before introducing 

. the system elsewhere. _ · • · 

Mr. BLAIR submitted that the expense and construction of a· first class railway with a single line of way had 
been greatly overstated. Mr. Fox had 1'epresented that" the· cost of English railways had been about £30,000 a mile; 
and, by way of comparison, represented the colonial railway referred to in the Paper as costing only one-fifth of 
that sum or thereabouts. Now; under ordinary· circumstances; for lines executed tb.rough poor districts, such as the 
north west of Ireland and parts of Scotland, £6000 per mile had been found ample for every expense of construction, 
including commodious stations, extensive sidings, complete signals, and suitable appliances for the traffic being 
conducted in an economical manner. As an •_instance of this, lie ineritioned the Great Northern and Western (of 
Ireland) Railway of about 85 miles in length, the cost of which, including every preliminary and executive 
expense, had been orily £6000 a mile. That railway had superior fencing, numerous road bridges, and other 
works that in a new country might be dispensed-with. · · 

Mr. EDWARD WOOD thought the author-was right in principle,and it was satisfactory to find that the system 
had been worked out.on so large a scale with such economical results. "' · * • . · * 
He had in fact for many years adopted the principle Mr; Fox: had enunciated, viz., that of fixing a limit to the 
weight to be placed upon the driving-wheels of the engine. The first case he had to deal with was _a line of the 
ordinary English gauge, the Copiapo Extension Railway, origina_lly designed for horse traffic. He had to design_ a 
locomotive to run without injuring the rails, which weighed 42 Ibs. to the yard. Locomotives of 32 tons weight had 
worked upon that line for six years, and the road was now -in as good order with regard to the rails as -it was after 
the first six months' working. * * ,;; '* * * * * 
In the case of two other railways in Chili he had to deal with the rolling stock _i~ the same way. '* * 

. The Tonjoi railway, with curves of 187 feet radii, gradients of 1 in 19 "for four or five miles, and a· gauge of 3°6. 
The gauge of the other lin~, the Carrigal railway, was 4-2, and the same class of engine worked on it, · · · 

*· * * * * 
lVIr. HODGE remarked that "in. the·early days of railways he had considerable experience.in makµig light roads, 

especially in the United States. . In a country like Australia cheap railways were essential, involving curves of short 
radius and steep gradients; ·but looking at the nature of the traffic he did not think this description of gauge suitable 
for English lines, excepting in cases .like the Festiniog line,-and even then he believed the gauge of 4-8½ might have 
been adopted with ad vantage, as the cost ·would not have been .much greater, and the disadvantages of so narrow a 
gauge were considerable. · · 

.,r.- * * * -:If * * * 
Mr. F. W. SHIELDS agreed that the permanent way, stations, and other matters must remain pretty much alike 

on either system ;.·and he considered the only way to account for ,the great e~onomy in the cost of the Queensland 
railways must have crmsiste\l in _the reduction of earthworks and masonry, caused by the adoption of sharp curves 
and steep gradients throughout the line. ,. If curves of 5 chains radius, and steep gradients of 1 in 50 were used, a 
large amount of cutting and embankment would of course be saved: in fact, by that means the earthworks would be 
reduced to a minimum. Taking the cost of earthworks at 20 p~r cent., and the bridges at 15 to 20 per cent. of the 
whole expenditure, there would be a margin of 35 to 40 per cent. on which a great saving could be made: and in 
earthworks alone he dare say three-fourthd of the ordinary cost would be saved. In short the reduction oftbe gauge 
admitted of the curves being decreased, and that seemed to him-the chi~f point in.which this system was productive 
of economy. With'regard to the advantages of this system-in Australia as compared with· England he could say a 
few words. He had laid out lines in Australia, and had found a remarkable difference in the two countries. Australia 
was a new country with few other lines of communication of_any ki_nd; whereas in England provision must be made 
at every step for passing other railways, roads, and canals to either over or under the line, involving cuttings, em­
bankments, and other heavy works which could not be obviated by the adoption of any curves or gradir.nts whatever. 
In Australia therefore the benefit of the economy resulting from the use of sharper curves allowable on the system 
under discussion could be fully realized; and it seemed to him that '.this system could be applied with greater 
advantage in Australia than in England. It occurred to-him also to. remark that in his own experience in Australia 
he made it a rule to use the materials of the country as far as he could. · * " * '* 
The timber of Australia was amongst the best in the' world. He _had never .seen any woods which exceeded in 
strength and durability those of New South Wales; and he should be inclined to use them in construction as far as 
possible. He would suggest that Mr. Fox should be asked what was_ the average_ amount of earthwork per, mile on 
the Southern and Western Railway of Queensland, in order to enable an estimate to be made how far. its low cost 
per mile was due to the circumstances he had_ endeavoured to explain • . - * 

., 
* * 

Capt. H:·w. TYLER said, wlien he was on the Giovi incline in June, 1866, the engines were worked foot,:-plate to 
foot-plate. He thought there was one important saving which had not been referred to, but which had been effected 
by adopting ·a narrower gauge in certain localities; namely, in 'the avoiJance _of heavy works in mountainous 
countries. In flat countries very little saving could be effected by reducing the gauge from 4 feet 8½ inches to 3 
feet 6-inches. But in mountainous districts sharper curv"es, which worked-more easily .on the narrower gauge, could 
be better employed. By climbing round the sides of hills instead of passing tbrough·them, an enormous amount 
of ·rock cutting, of embankments, of viaduct, and even of tunneling-costly works, which were almost prohibitory, 
if the object were to make an inexpensive railway,-might frequently be avoided. · 

* * * • 
Mr. T. E. HARRISON said, he had been accustomed.for many years past to study the statistics of the traffic of 

railways. In a purely agricultural district, without either manufactures or minernl productions, the calculation of 
,what the cost of the line ought to be, to make the• traffic pay, was of a very simple kind. He.was satisfied that the 
results of actual traffic to be produced from an_y line of that nature were not _more than from £7 to £10 per mile per 
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week; arrd he.took that traffic return as the basis of what the cost of the line ought to be, which to pay 5 Rcr cent., 
and with 50 per cent. for worki,ng expenses, ought no.t t(\ exceed £3600 and £5201) per mile respectively. Generally 
speaking, in this country a mistake was· made at the cornmcocement. Instead of estimating what the country was 
likely to produce, and then saying, unless the line could ,be.construct/id for.a certain price it would not pay. 5 per 
cent., lines were laid out without regard t<:> the que~tion whether the. traffic was likely to pay or not. He was 
satisfied, if promoters would take a more commercial view of the matter, and if the lines were constructed only at 
such a cost as to afford reasonable prospects of the traffic .giving a.fair return upon the capital, there would be found 
even at this time abu111Jance ol' people ready to inve;t tlu,ir money; ,but when a line was made at a cost commensurate 
with a traffic .ot: £20 .per mile per week, whilst the actual traffic only produced £10, then, he thought, people would 
be acting an insane part to put their money into it. 

Mr. W. B. ADAMS said, with regard to the general consideration of light and heavy railways, it involved chiefly 
the question of cost. He agreed that a line should be constructed.in reference to the traffic that was to come upon 
it, puy.ing 10 per cent. on the. outlay, with one half for working expenses; but ifit was supposed that railways could 
not be .made for lr.ss than £30,000 a mile, then o.f course it, could not be expected that, such lines would be 1irovidcd 
in poor or ~parsely 11eoplcd districts. If it was worth whi\c to improve the traffic by a cheaper kind of haulage, 
substituting .the locomotive for the horse, regard.must be paid to the work to be done. With reference to the curves 
one would hardly venture to say what they might ult,imately be broug,ht to. Captain Tyler had given an account of 
what was don.con the Festiniog Railway; but an engine was now being built in Wales to go round curves, not of 
chains, but of feet, and of so small a radius as 17 feet 6. iuchcs. The gau~e was 3 feet, and he supposed that it was 
thought that it would pay. With regard to the saving in width of gauge, 1t could only have reference to the lightness 
of the rails, the extent of interval between the sleepers, and the amount of earthwork. Others being equal, a less 
cost marle the 11arrow gauge desirable; but whatever.the gauge was, the bodies of the carriages to run on it might be 
made twice the width of the gauge. 

,;,. * •.. * ·,;:. ,., * 

Mr; FOX, in rep1y upon the discussion,.said, ·with reference to the enquiry as to the quantity of earthwork per 
mile on the Queensland line, he would.state that of'the total cost of that part which came out at £9000 per mile, the 
proportion for excavation was alJout £2500 .. On the part costing £6000, the excavation was £1050. 

& * i,j;. ~- ~;. ~t ~ 

It was estimated that the minimum traffic on the Queensland line would pay S?r per cent. on the capital 
expended, and letters from the Colony stated that 8 per cent. had been realised. It seemed there was an apprehension, 
that he advocated break of gauge, and the introrluction of the narrower gauge in England. He did no such thing, 
though this might in certain cases be desirable. His object was ·to lay down an important principle. the reduction of 
the weight on the driving wheels, by using an increased number of wheels, and by making the rolling loads as light 
as possible. He believed, with due care, railways might be made in England, through an ordinary country, for 
£5000 per mile. As to the sharp curves and steep gradients, they were only used on particular parts of the line­
over mountain ranges-therefore much of the saving in. an ordinary country could not.be attributed to sharp curves. 
If they had nol been adopted on the Main Range, the expenditure would have been ruinous; and if the minimum 
radius bad been 8 chains instead of 5 chains, the cost of that portion of the line would have been at least £30,000 per 
mile more. But that was not the general reason why these light lines had been cheaply made; it was because nll the 
parts were properly proportioned, and made as light as they could be. In earlier days, when labour was cheap, it 
wo'uld no doubt hnve been better to use the excellent native timber, than to have sent out iron structures from this 
country'ready to be fitted up. ;1c. ,r, ., "' 

Railways should be proportioned to their traffic, and it was important to have as light a weight on the drivinrr 
wheels as possible; as by so doing the weight of every part of the structure might be kept down. 

0 

PAPERS ON STEEP GRADIENTS AND SHARP CURVES. 

APPENDIX C · 1 . 

No. llG0.-" On t!te working of steep Gradients and sharp Cu1-ves on Railways." By Captain HENl,Y WnATELY 
· 'l'YLER, Associate Inst. C.E. 

THE comparative terms steep and sharp have acquired al the present day it significmtion' very different from what 
· they _convey."cl.to engineers a few years since. The locomtJtive engine has. been grac'ually trained a11d adopted to 
gradients of l 1~1 100, l in 50, 1 in 25, and I in 12; co111bined witl1 curves of from 30 chains down to 15, 10, 5 a11d 
even 2 c~ains r,uliu~; and during all 't!1is progres~, the result of so much labour and ingenuity, the system ot· bite 
or adhesion by plam surf'nC('S hos steadily triumphed as 'a means of converting steam pow()r into tractive forrc. 
~'he well known rack-rail of Blenkinsop, as well. as th!') archimcdian screw of Grassi, and the grooved. wheels of other 
rnventors, have all succumbed before it. The co-efficient of adhesion was al way~ in the first instance under estimated. 
Legs or fe_et were most cleverly contrived to enable engines to walk, ~o to speak, before they could run ; and tho 
central rail system of' Vignoles and Ericcson, patented so far back as 1830, was intended to provide extra ndheswn 
on what are now considered moderate gradients, in place, apparently, of the ra~k-rail. 'l'he defects of the rack-rail 
appear to h_ave been,-the risk of fracturing the teeth, the liability of the teeth to be choked with dirt, snow, or ic,i, 
the shp winch resulted as the teeth began to wear, and. the continued blows which they occasioned to the locomotive 

:causin~ it tu be, in fact, always" on the rack.'' ' 

Groov~d wheels afford obviously increased bite; but there Illust be, when they are used for locomotive pur­
poses,.contrnu~l abrasion from unequal travel of the surfaces in co11tact, with increased friction on curves, and some 
loss of power, rn prop .. rtion to the increased bite obtained, from what may be termed back-adhesion. 

-Iii- • • • * * s * * !Ji:• • $ 

. . In this _country the Lickey Line of I in 37, the incline of 1 in 30 on the Folkstone Harbour Branch, the Oldham 
mclme of l.rn 27; and the navigation incline of the Taff Vale Railway of I in IS, have, with others, been worked for 
a ~rcote~ or le~s number of years with what may be called engines of ordinary construction. Anrl it was stated in 
tins I~stltution in 1858, that an eight-wheel coupled engine, weighing 24 tons, was in the habit of taking its tender 
and a carload of iron; togethe1· weighing :!5 tons, over a·gradient steeper than 1 in·10, at a·spccd from 8 to 10 miles 



/ 
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an.hour, This required, however, as will be observed, an adhesion ·of between one~fourth and one~fiftlr of the weight 
of the engine, which is more than could be.relied upon, at all events in this climate; But in conveying heav:y loads 

-up gradients much less steep than those ·referred to, a want .of .extra adhesion has been -seriously felt, and various 
expedients have been resorted to for obtaining it. The most comprehensive prop!)sal with this view was that of M. 
Flachat, who, in a paper laid before the Society of Engineers in_ Paris,. in 1859, desired, in .constructing railways 
over the Alps, to utilise the adhesion, not only of.all the wheels of _the _engine and tender, but also, by the use of 
additional cylinders, &c. to them, of all the. vehicles composing a train. M. Flachat says, "La puissance motrice, 
au lieu d'etre concentree sur six rone~, s'appliquerait ici a 32 ou 40 roues; elle sera done clans des conditions 

· d'utilisi).tion bien superieures. Ce qui. manquera a,ux unes, par une diminution eventuelle d'adherence, sera reporte 
snr· les autres, de telle sorte que cette puissance ne pourra s'annuler a la fois entierement pour tout urr train, comme 
cela a lieu par le patinage de la machine." ·Mr. Sturrock has. acted in this country, sed longo intervallo, in the same 
direction, having contented him8elf with adding cylinders and the necessary apparatus to his tenders, which be.has 
now for some time employed as assistant engines on certain parts of the Great Northern Railway., The engine and 
steam tender together weigh, when.fully loaded, bet_ween·60 and 70 tons. M. Thouveno_t, on the continent, and Mr. 
Fairlie-wbo has published a most,interegting pamphlet on. the subject-in this country, employ two· tank engines_ in 
one, placed as it were back to back, and _united as to tneir boi_lers and fire-boxes. 'l'hey thus obtain double engines, 
which are intended to be worked by two meu only, wbich_have double power intended to ruri either·_end"foremost, 
and which are adapted for sharp curves. There being four cylinders, the wheels under each engine are coupled 
together, independently of those under the other engine. M. 'J'houvenot's engine .weighs upwards of 80 tons; while 
Mr. Fairlie estimates his heavy goods engine.at 60 tons, and states that it. would draw (including its own-weight) 170 
tons, up a gradient of 1 in 12, at I O miles a~ hour._ 

• * * * * * * • ~ • • 
In the ordinary system.of obtaining adhesion by beal,'.ing-wheels only, whether of .an engine and tender, cir of a 

double engine,. or of two engines co\lpled together, the weight of :tlie motive power·. requires to be increased for a 
given amount of adhesion, in proportion to the load or to the steepness of the. gradient. The limit of the ~adierit up 
.which such an engine ~an take a load_iI1ay,roughly_be defined by the co~efficient allowed for adhesion." 

* : * . ·, * *. .. * * !II * * ' *. 

. The central-rail ~ystem was first patented, as already stat~d, for extra adh~sion by Mr. Yigl)ciles and Mr. 
Erfocson, on the 7th Septemb'~r, ~83~-; and next, on the 15th _Octob~r, _ 1840, by_ Mr. H. Pinfus, in England, It 
was proposed by the Bar.on Seg,uer, m December, 1843, to "L Academie des Sciences," as a means of_ safety for 

· general application, and patented by him three years later. It was again patented in Engknd by Mr. Seller, under 
the name of A. V. N ~wton, on the 13th 'July, 1847; _and lastly by Mr . .!;ell, who has, with .the assistan·ce and influence 
_o_f Mr. Brassey, peen the first to carry it into practice, in January and December, 186a. It bas been trie_d with t'wo 
engines, and upon two ex]Jerimental lines. The first experimental line, 800 yards long, containing 180 yards of 
straight lin_e, on a gradient of J in 13·5, and-150 ·yards of curves with radii of 2½ and 3½ chitjris~ was· _on the Ci;omford 
and High Peak Raihvay, in Derbyshire. The second a _mile and a quarter long, on an average gradient of 1 in 13, 
containing besi!]es others 480 yards of curyes with radii varying from 4 to 2 chains, llnd tern:iinating at an elevation 
of 5815 English feet above the sea, was laid on the road over the Mont Cenis. .. -

* * * * * * • * * * * 
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The programme submitted to the_.French and Italian Governments, to serve_ as a basis for the locomotive trials Mont Ccni• 
to be made on Mont Cenis, is as follows:_;__ . . . Railway. 

MONT .CENIS RAILWAY. 

January, 1865. 

Length of experimental line ••••••••••.••••••••• 
Elevation above the sea., •••••••••. .-•• , . .- ••••.•• 
Mean gradient ..•...••••...•••••••••••••••• -•• 
Maximum. g;radient ••.••••••..•.•..••• -••••••••• 

. Curves, m1n1m um ••••••••••••• · •.• ~ •• •• •••.•••• 

2 kilometres 
1773 metres, 5815 English feet 

1 in 13 
1 in 12 

40 metres radius.· 

In the demand for the concession presented- to the French Government, the traffic of the Mont Cenis Railway 
'was estimated at 2,500,000 francs per annum, consisting of 48,000 passengers and 30,@00 tons of goods; or 132 
passengers and 82 tons of goods per day. It is proposed to perform this service by three trains per day each way, 
in the manner described belo\v :- ' · · 

I NO, PER DAY, NO. PER ANNUM, 

' ·• Trains, Passengers. Good,, , Paisengers. Good,, 

No. I. One train per day each way, carrying 40 passengers, viz., 
Passengers. T1·ains. Passengers, Days.· 

40 X 2 - 80 X ·.365 ············· 2 80 .. 29,200 .. 
No. 2. One train per day each way, carrying 26 passengers, viz., 

Pa88engers. Trains. Passenge1·s. Days. 
26 X 2 - 52 X 365 ............. 2 52 .. 18,98!) ' .. 

Also 20 tons goods, viz., 
Tons. Trains. Tons. Duy,, 

20 X 2 - 40 X 365 ............. .. .. 40 ••' 14,600 

No. 3. One train per' day each way, carrying 24 tons goods, viz., 
Tons. Trains. Tons. Days, 
24 X 2 - 48 X 365 ............. 2 ._. 48 .. 17,520 

.. 
Total per day ........................ 6 132 88 -'.rotal per annum ....•..... ~: .... ;-, •... .. .. .. 48,180 32,120 

'. 
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. The weight and speed of the above trains will b~ as follows :-

No; 1. · Weight of train ..•..•••••••• ;· .•...•.• .- • • • • • • • • 16 tons. 
. Mean speed per.hour , .••..••• , • • , • , • • . . • • • • • 12 kilometres. 

No. 2~ Weight o~ truiri .....•.... ; . . .. • . . • • .. .. . . . • . . 40 tons. 
Mean speed per hour . • . . . . • • • • . . • • • • . • • . • • • • • 8 kilometres. 

No. 3. \Veight of train . . • . • . • • • • • • • • . . . . . • . . • • . . • • • • 48 tons. 
Mean speed per hour ~. . • . • .. • • .. . • .. . . • • .. . .. 6 kilometres. 

The results of the different experiments with these engines are all given in the following Tables, which show 
that considerably mo1'e could be performed than had been proposed in the programme handed to the French and 
Italian Governments. * ''" * *· ' ~- :~~ . j~ * :t- * -!i:· 

It does not appear that this system, or any other yet developed; can compete with the central rail system for 
general traffic on very steep gradients up to l in 10 or 1 in 12; and the 1irincipal questions that remain to be 
considered are, the relative economy 'of summit lines with steeper gradients and tunnel lines with less steep gradients, 
and the limit from which the centre rail may be profitably employed. The best comparison that can at present be 
made in regard to the former poiiit is between ,the Mont Cenis Railway and the Grand Alpine Tunnel. 

The Italian Commissioners who reported on the experiments on the Mont Cenis, themselves admit a saving of 
84,000,000 frs. out of 123,000,000 frs. in favour of an improved ·and permanent summit line us compared with the 
tunnel line which the Italian Government is engaged in constructing to connect Modam with Susa. 
. * * • * iv ~-=- -ii~ ~; $ ~~ '!' 

' ' . 

The Italian PStimate thus modiffed shows a saving in favour of the summit line of 104-,800,000f. out of 
133,800,000f., or in other words places the total co~t of constructing and permanently working this particular summit 
line at less than one-fourth of the tunnel line. The Italian Commissioners who reported to their Government upon 
the best mode of crossing the Swiss Alps, took considei;able pains .also to calculate the relative cost of conveying 
passengers and goods by tunnel lines or summit lines such as that over the Mont Cenis. Taking into account the 
total capital to be expended and the cost of working in each case, they came to the conclusion that the cost of the 
tunnel line would be--for goods 28 centimes per ton per kilometre; and ·for passengers 17 centimes each per 
kilometre, as against on the summit line; for goods 10 centimes per ton per kilometre, and for passengers 6 centimes 
each per kilometre, showing that there would be a reduction of total cost amounting to about 64- per cent. in favour of. 
the summit line, with a loss of time for passengers of 38 minutes upon 48 miles against the summit line in the passage 
of the Mont Cenis. The particular gradients on which the central rail may propedy be applied must, of course, vary 
with the co-efficient of adhesion and other local circumstances, a_nd be left in each case to the discretion of the engineer. 

Neglecting the questions of speed and steam power, and assuming one-tenth as the co-efficient of adhesion, then 
the proportions of net load that could be taken up the fo1lowin'g gradients by two engines each of 20 tons, one of 
ordinary construction and the other with horizontal wheels and· a supplementary adhesion of 1 ~, would be 
respectively:-

For 1 in 20 { 

For l in 16 { 

For I in 12 { 

20 tons net load for ordinary engine l 1 t 4 80 ,, ,, central rail engine S or 0 

12 ,, ,, ordinary engine · ~ 1 t 5 60 ,, ,, central rail engine S or 0 

~ ,, ,, . ordinary ~ngin~ 1 or 1 to 10 40 ,, ,, ce~tral rail engme S 
Similarly for an adhesion off:­

For 1 in 20 {-i!~ " ',,. 
,; ordinary ~ngin~ ~ or 1 to g.1. 
,, central rail engme I 4 

For 1 in l 6 I ~i , 
· 5 15 For 1 in 12 l 69 

" 
" 
" 
" 

. ,, ordinary Ol),gine l or 1 t 3 ½ 
,, central rail. engine 5 ° 
,, ordinary ~ngin~ i or 1 to 4½ 

. ,, central rail engme S 

But these advantages w'ould of course only be available as long as the adhesion was insufficient in an ordinary cnn-ine 
for the steam power, and would d_isappear .in such a case us that which-though it can hardly be credited_:'was 
rrported from the Alleghanny Mountains in America, in the paper already re,erred to, where on a gradient steeper 
than 1 in 10 an ordinary engine (with an adhesion apparently of¾) is stater! to have worked with a load. ,;, <)' 

Precise calculation is, however, of limited value when the co-efficient of adhesion, the principal element, is so very 
variable. · But no English engineer would probably contemplate working any considerable length of railway per­
IDanently on a steeper gradient than about 1 in 25 without the margin for adhesion afforded by, and the additional 
safety ot; the central rail; and it might no doubt be frequently used with advantage on gradients less steep than 1 in 
25. A country which requires very steep gradients demands also, in most cases, very sharp curves; and the central 
rail contributes to safety as .much in respect to the latter as to thfl former. It also contributes in an importaut 
degree to economy by diminution of friction in 1mssing round very sharp curves, by which loss of power, and wear 
and tear, are equally avoided; and it may be added in conclusion, as a result of experience, that the bearing whrcls of 
the engine left the bearing rails once during construction, and once before the Italian Commissiun on the lliont Cenis 
experimental railway, and were brought back to them on both-occasions by the guiding power of the central rail. 

APPEND.IX C :i 
INSTITUTION OF CIVIL ENGINEERS. 

EXTRACTS from tlte Discussion on' t!te ·preceding. Paper on tlte 12, 19, and 26 1lfarcll, 1867. 
-:~, ,.;. • $ i:i * ~ $- • • 

Captain TYLER said, in contrast to the working by the central rail system on the Mont Cenis, he would refer 
to some practical results of the working of a steep gradient· on· a· railway which he had recently visited; viz., the 
Navigation incline of the Taff Vale Railway near the Aberdanjunction, W miles from Cardiff. He was accompanied 
by the Engineer of the line, Mr. George Fisher, who had furnished·him·witlr the following particulars of the incline 
and. of the engines with which _it was worked. The gradients were in ascending successively 1 in 28, l in 21-80, l in 
20-74, for shorter distances, and then l in 17-80 for 420 y°O:rds: The average of the whole was about 1 in 20 for half 
a mile. The system of traction by rope, on which this portion of line was formerly worked, was abandoned two years 
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ago, and since that time locomotives had been employed. The expense for six mo.nths was £900 with the.locomotives Paper, on· Steep 
against £700 with the rope !),nd stationary engine. 'fhe tank engines, specially employed for working the traffic up fJ;;:P"'lfi,~:: 
this incline,, weiglied in workinz order 36 ton§ .. 'l'hey had six whe!)ls all c<;mpled 4 feet in diameter. The diameter of 
the cylinder was 16 inche_s, with a stroke ,of 24 .inches; The _pressure of steam in the boiler wa:s 130 lbs. The ArP1u1n1x c 2. 
maximum load-was 45 tons,- and the regulated load 25 tons, ,.the former giving band the latter to as the co-efficient of Di -.-b f 

adhesioii, It was interesting to compare these results with the working of. the engines on the central rail system. 1n!;i~~~';:'~r ~i~rf 
On tl:1,e navigation incline the engine 'weig-hed 36 tons, .taking a regulated load of 25 tons up an incline of 1 in 20 ; Engineers. 
whereas on·the central rail system an engine weighing only 20 tons could take a load of ·40 tons up an incline of 1 in 
12. In fact the· programme of working the Mont Cenis Railway provided for an average gross -load, exclusive of the 
engines, of 40 tons for goods.trains and 25 tons for passenger trains; and the cost of locomotive power was found to 
·be nearly a penny per ton per mile for-goods, inc_luding f'uel,:grease; wage_s,,and maintenance. Similarly for passenger 
traffic the cost for locomotive power for one journey from ·St. Michael to Susa was estimated at 96 francs, which gav1:1 
a little mor13 than a farthing (l ·2 farthing) per mile for each passen,ger. 

* ·* * * * * * 
' . Mr .. MENriks COH:EN', of New York, would give the results of his experience in ·working the Baltiriiore and 

Ohio ·Railway, through Virginia. The gradients on that line W(;lre generally heavy. On the· mountain divis_ion, 
60 miles in length, there we;re 37 mi111s varying- but slightly from 1 in 45, at which ·ma,ximum there were· 17 miles 
in one continiioµs gradient. ! The goods traffic; was worked by engines weighing-, exclusive of tender, about 27 tpns, 
on eight connected chilled wheels 43 inches in diameter,- with cylinders of 19 inches dfameter and 22 inches stroke, 
haµ)ing nine cars ,weighing !),bout 135 tons. In addition to_ these1 there were oth_er and µi?ch. heavier gra(lients of 
a tempoi•ary character, ada,pted for the purpose ·of workmg over the tunnel ridges durrng the progress of the 

·. col)slruction of the tunnels, to continue the line without w·aiting _f9r the, corn pletion of the tunnel work. . In the_ 
first instance the gradient adopted was 1 in 10 as a maximum, and it was not intended to work this temp"Orary line 
with locomotives.· Tl\e line w;is bu.ilt with a view of hauling car loa,ds of iron _acr9,ss the mountains by_horse p°'v_er, 
and continuing the construction of the works on the other side. However, when the line was laid it was determined 
to try the working with locomotives. The engines just described were tried on this gradie11t,· and readily- took up 
a load of one car weighing about 14 tons. Under favourable circumstances they could take up two, but-one was 
·ihe'usual load. ,i, * ,i, 5 ,i, * "' ~' • -

· Mr. CONY-BEA RE said, • . * "' 0 * in laying out a moun,tain line, on .which sharp curves 
were -inevitable, it was always desirable to allow.for the increased resistance on such curves, by flattening the gradient 
where they occurred, and thus to equalize the draught on all portions of the ascent. But, unfortunately, in 
·attempting this engineers had hitherto worked very much in the da1,k,· owing to the want of authentic experiments 
on the increment of resistance, due to curves of different radii at varying speeds, with engines and carriages of a 
given wheel-base. 

It was strange that a series of e~periments admitting of such easy execution as these do should p.ot yet have 
been instituted to determine a matter so imp~rtant in mountain railway making. · . .. · 

M. Latrobe, the Engineer of the Alleghanny Mountain Lines described in Mr. Isaac's Paper, published in 
Amfrica many · years ago the following table of such resistanc.es ·stated to have been founded on experiments· 
on a level:~ 

TABLE sltowing t!te Resistance due to Curves, by M-r. Latrobe. 

Radius in Chai11s. 

40 
35 
30 
25 
20 
15 
10 

8 
5 
3 

Resistance is equivalent to 
that of an ascent of-

1 in 19_49 
1 in 1747 
1 in 1448 
l in 1236 
I in 993 
1 in 734 
1 in 482 
1 in 389 
1 in 248 
I in 149 

But Mr. Conybeare had found in practice that the relaxation in gradient prescribed by' thi_s· table '}'as w:holly 
insufficient to counteract the increase of resistance occasioned by ·curvature on steep gradients. Jt appeared, too, that 
in American practice this table had been found altogether insufficient. "' * ·· '-" * 

' . 

The shar.pest curve he had ever met wi~h was one close to the Town of R4ymney, on a mineral line, called the old 
Rhymney,· which he had converted into a passenger line. This curve he had ascertained by two measurements to be 
l¾ chain radius. The line was ,vorked by tank engines, having six wheels coupled, with a wheel base o_f 11 feet 6 
inches, which ground round it at the rate of 3 miles or 4 miles an hour only". The curve by which the Great 
Northern joined the Metropolitan Railway ·was 7½ ~hains radius, on a gradient of 1 in 46; and the North-western 
had this year deposited plans for an extension to Dowlais, which joined the Brecon and Merthyr at that place, ·with 
a curve of 7 ! chains on 1 in 40. He thought that at present there was a disposition to under-rate the objection to 
such curves as these. * * 5 >f' * - * 

Mr. C. H. GREGORY, V.P., said, Mr. Conybeare had alluded to the _variations in the estimates of the 
amount of retardation arising- from curves, but he had omitted to mention one circumstance which _would account-for 
the_ difference, ~z.-the struct11:re of the.engine. With engines havin~ a l~ng wh~el_ base, and rigidly parallel,axles, 
serious retardat10n was unav01dable on sharp' curves; but the use ot bogies, radratrng axles, and other appliances, 
had already greatly diminished the resistance arising from curves, and further imprqvements might be anticipated in 
the same direction. 

* tj; * * s ~ * 
. 'J,'he annexed· Table, which he had prepared, of -the ·available power derived from the various engines hitherto 
found most effective in working inclines showed the superiority of the central rail system=--: · 

Resistance due 
to curves. 

Curve of 1¾ 
chain. 
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Copiapo Railway 
£6500, 

Steep gradients 
and sharp~ crnrves. 
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' Weiglitwhicls 

can be talum 
Adhe,ivo Tractive Proportion 1ip l in 12, 

Diameter Diamc-
Weight in Weigltt Poroor, Power of Weight Weight exclu.l•c of 

<if Oyl- Length tcr of 
Worl,ing available taking oj'Q0 lba. of Engine on eac],. Weight <if 

inder. ofStroko. Driving T,·im. for adltc- 450 lbs. llCcan to Tractive Driving Engine. · 
Wheel. don. per ton, P1·ess-urc. Pomer. 'Wheel. 

(or 1•5tl,,) Adhesi/m: ---·-
l-l0th 1-:;11, 

- ----------------- ----
inches. ft, In. ft. in, . tons. tons. · lbs, lbs, tons, tons. tons. Ions, 

I 7650 
Mr. Fell's Engine, 4 wheels coupled. 15 -1 4 2 3 17 17 10,800 12,000 3·17 4·25 29·6 43 ) ---

18,450 
l\Iountain Top, 6 wheels coupled. , , , •• 16½ l 8 3 6 24·5 24•5 11,025 11,670 4·70 4·1 3·3 35·6 

Oldham Engine, 6 wheels coupled •••. 16 2· .o 6 0 29·15 29·15 13,117" 8,103 8·06 4·86 3·6 11 .. 
Ditto .................... '. ..... 16· 2 0 4 ,0 29·15 29·15 13,117 10,130 6•44 4·86 3·5 21'.5 

Fairlie's Engine, 8. ditto, four cylinders 16 1 10 4 6 42·0 .42·0 18,900 16,507 6·70 6·26 6·7 41 

North London Engine1 4 wheels coupled: · 1~ 2 0 6 9 42·0 30·0 "18,500 9,050 10·39 7·6 0·0 3·2 

Oldham, (Goods); 6 wheels coupled.;. 17 2 0 6 0 49_·0 33·65 15,142 10,410 10·54 6·6 0·0 .3 

8.emmering, ditto; 8 wheels coupled .. 18"7 2 r 3· 7¾ 65·25 55·25. 24,862 18,000 6·87 6·9 7·4 36 

Giovi, ditto, 8 ditto, four cylinders • ; ,·, 14 1 10. .3 6 65·25 55·26 24,862 18,500 6·69 6·9 7·4 35 

Mr. WM. NAYLOR thought, at the same ti~e, it was important to see what could be done with inclines in 
climates where snow did not.exist .. Capt. Tyler bad stated, from information be bad received from the Manager ofa 
railway in Wales, that a~ incline of 1 in 17 wos worked by an engine of 36 tons weight iri working order;with wheels 
4 feet in diameter, .cylinders 16 inches in diameter, and a length of stroke of 24 inches, and with a pressure on the 
boiler of 130 lbs., the regulated load being 25 tons. 'fhat seemed to him to be a light load; and from inquiries he 
had made about .the sanie incline he had, ascertained that the engine weighed in working trim 36 tons, and that the 
fixed load was 40 tons, but on one occasion the locomotive Superintendent had himself taken up 45 tons. The Lickey 
incline, of 1 in 37, had been worked for a number of years with engines weighing 35 tons, which took up loads of 140 
tons, .or nearly four times the weight of the engine. · · 

Mr. W. LLOYD_ had been engaged during the last twelve years in the construction of some of the principal steep 
inclines in the world. Most of the illustrations and ideas· connected with this subject had been derived from Europe 
alone.. His own experience was· that many things which were l!,OOd in.Europe frequently caused a great deal of 
difficulty in foreign countries; and there was one thing- in Mr. Fell's engine, admirable as 1t was, which struck him 
would cause difficulty in practical ~peration on a. r'1ilway abroad ~that was the extreme intricacy of the machinery. 
Simplicity was an essential element in all things connected with a railway i_n countries distant from the great centres 
of industry, - · · · 

* ·~ <I> " * • * 
He had stated in a paper read before the Institution, that in his opinion it was most essential that engines of the 

ordinary class, and all of the same class, should. be used on distant railways abroad. Directly two classes of engines 
on such railways were introduced the difficulties in the workshop were quadrupled. He knew instances in which an 
engine of 40 tons had carried a load of 163 tons up 1 in 50 at 10 miles an hour, or four times its own weight on the 
driving wheels. • • * * .,, <I> ,, 

He was delighted to hear that a load of 40 tons could be taken up an incline of 1 in 12, because many expedients 
had been tried to get over the difficulty of so steep an ascent. 

"' * <II . * <ii ·~ "' 

He would now advert fo the Copiapo Extension Railway, from Pabellon to Chanarcillo, for which Mr. E. 
Woods, M. lnst. C.E., wag the consulting Engineer in this couutry. The summit_ at Molle was upwarus of 4450 
feet above the sea, and Pabellon, where the line comme1:ces, was about 2200 feet above. the same level. It had 
been i_n operation since February,_1861, ond wa8 worked by Messrs. Hawt.horn's 'engines. It ,vas 26 miles in length, 
and the cost, inc!uding _equipment, was £650_0 per mile. It consisted of three inclined planes, one rising 2276 feet 
in 14½ miles, with nn average gradient of 1 in 33, ·but for short distances of 1 in 2!:l arid 1 in 28 over u portion of the 
incline. The second was n descending gradient from Molle to Pajonales, 1990 feet in 9b miles, with an average 
gradient throughout of 1 in 24 .. On one portion, ,however, there was a gradient of 1 in 20, with curv_es of 720 feet 
radius, and on other gradients of 1 in 21 and 1 in 24 there wrre curves ol 4 90 feet radius. in some cases· reversed two 
or three·times and .without any int,ermediate straight line. The last-mentioned incliuerl plane was an_ ascending one, 
with gradients of 1 in 34 and 1 in 25 in the direction that the chJef' loads were carried, the principal troffic l,ejng 
from the silver mines to the coast. He .wa~ sent by the Government of Chili to determine the kind of engine that 
was. best adapted for workJng such linPs. The train he took up weighed 57 tons; it went over the gradient of 1 in 20 
with curves of 720 feet radius, without difficulty. 'l'he retardation by the curves was not more serious than could .be 
overcome by moderating the Wt>ight of the train, and there was never any occasion for the weight to exceed 
70 tons or 80 tons as the traffic did not require hPavier trains than that. The cost had generally to be 
regarded _in working steep inclines; but in a country like thnt of which he was· speaking it did not enter into the 
calculation, inasmuch as the price paid for the trfwsmission of' goods wos so high that almost any cost would bfl 
more than remunerated by the rate of prices charged. The engines had six coupled. wheels, 4 feet in diameter; the 
cylinders ,vere 16 inches in diameter, with a length of stroke of 24 iuches; and the fuel burnt was, at the time he 
spoke_ of, about an ·equal qua11tity of coal and coke. 'l'he paying load w11s_two-third8 of the wE>ight of the train. 
The consumption of fuel was 75½ lbs.; and the .. water. 66~ gullons per mile. He considered one-fourth of the weight 
011 the driying wheels was fairly taken up by the-engine, 

$ -. $ ~ $ • ~ • 

_i.\1:i-. E. WOODS could corroborate what had been s~id _w~th =~gard to adhesion underfuvonruble circumstances, 
and 1t was confirmed by the results of Mr. Lloyd's p-ra_ctice 111 Chill. "'· <¥ ,. . * · " 
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He had stated on a former occasion that this line was not origiµally designer! for locomotives, but was intended to be 
worked by animal power. It was so worked for two or three y(lars; but the expense caused it to be abandoned, and 
locomotives substituted. The lightness of the rails (42.lbs. to the yard) compelled him to design engines in which 
the weight on the driving wheels should not be greater than those rails would stand, and the engine he had designed 
had outside cylinders, six coupled wheels 4 feet in diameter, with a four-wheeled bogie in front, to pass found curves 
of 500 feet radius. The weight of the engine in working orde1' was 32 tons, and that of the tender 25 tons : on the 
driving wheels it was 24 tons. * * * * The coeffic~ent of adhesion was as nearly as 
possible one-fourth of the driving weight. The climate of Chili was, ho,vever, peculiarly favourable for workinlf 
steep gradients. There was very little rain at any time, and the rails were almost al.ways in good. order. * 
* * *- * The speed was necessarily limited in descending: the rule was that the trains 
should not descend at a greater speed than 12 miles, an hour, but that was sometimes a little exceeded; the average 
speed up and down was about 13 miles an hour. * * , . * . • , He ,thought a well­
proportioned all-couple.d engine could take itself up an incline of 1 in 4 with its _own wheels if the rails _were clean 
and in good order. 

COPIAPO EXTENSION RAILWAY, 1860. 

'!'ABLE 1. 

Particulars of Engines. 

Outside cylinders. · Six coupled. wheels, 4 feet diameter. Four-wheeled bogie. Cylinders 16 inches diameter, 
and 24 inches stroke. 

Weight of Engine in working order ..•.........••..•.....••.•..••..•.•• 
Ditto Tender ditto •........... , •..•....•...•..........•...•....... 

Total ··••,•······ ······························ 
.TABLE 2. 

·tons. 
32 
25 

57 

Loads taken over this line, gradients averaging 1 in 23 ,and I in 30. Heaviest train ever taken over the line :-

Engine ........................................ , ..•..•..••....• , 
Tender ..•..•.•.•••••........ ; . . . • • • . ...•.••....••.. ; . , ...... . 

Gross load of W aggons_ and Carriages .............................. . 

Total weight .••• , : • .-. ; ..•••••.... , .•.•..•• 

Ordinary Trains :-

Engine ................. • .............•......•••••.•...•• 
Tender ...•................•....................•........ 

tons. 
32 
25 

Mineral Trucks-Tare ................... .' .... · .............. ; .. . 
_ Minerals, &c.-Nett ..........•....••....................•.....•• · 

Passenger Carriages, with Passengers 

Total •.........•••••.•.......•.......... 

Mean speed of Train, 13¼ miles per hour. 

* 
... 

tons. tons,· 
32 
25 

57 
77 

134 -
tons. 

57 
11 
26 

37 
13 

50 

107 -
., 

* 

Paper, 011 Steep 
Gradients mul 
Sharp Curves. 

APPE:<iDIX. C 2. 

Mr. MARGERY.would remark, that the atmospheric -system led to steep inclines bein~ adopted on. the South South Devon 
Devon Railway, over which the trains were now worked with locomotives. The curves varied from 15 to 20 chains Railway_. 
radius. The good3 engines having cylinders 17 inches in diameter with a length of stroke of 24- inches, and 6 coupled· 
wheels 4 feet 9 inche3 in diameter, took up the Dainton incline a load of 180 tons at a speed of about 10 miles an hour,· 
the weight of the engine being 38 tons. The passenger engine having cylinders 17 inches in diameter, with a length 
of stroke of 24 inches, and four coupled ,driving-wheels 5 feet_ 9_ inches in diameter, with bogie wheels 3 feet 6 inches 
in diameter, took seven loaded carriages, makin!; a total load of about 90 tons up the same incline at a speed of about 
10 miles an hour. * * * * $ * e, * ,. 

Mr. J. A. L< >NG RIDGE had ·laid out a raiiway in the Mauritius some ·years ago, which was subsequently 
e'<ecuted, and though not worked by himself for passenger traffic he had worked it for ballasting and for the transport 
of materials. The ruling gradient of that line was 1 in 2,7. The ballast trains consisted of twenty waggons in fine 
weather, with an engine at the front and back, which he believed was a safe way of working these heavy gradients, 
l,ecause it rendered them, to a great extent, independent of the breaks. ' , 

Each of these engines weighed 37 tons, and each truck-load weighed 13½ tons, making a total load of 270 tons, 
besides the two engines weighing 74 tons. It was found that in fine· weather, when· the rails were dry, the inclines 
of l in 27 could be ascended, with wheels 3 feet 9 inches in diameter, at abo,ut 8 miles an hour; but when the rails 
were wet with rain or dew, tlie,Ioad had to be reduced by four, six or more trucks: the coefficient of friction·, under 
these. circumstances, came out as one-fifth. * "' ,._ * * * "' 

_ He had had lines under his notice on which as a mle the gradients were generally good, but with here and there. 
a steep gradient for a distance of half or three-quarters of a mile ; and when this had to be got over with a· heavy 
load there must be an engine sufficiently_ powerful to draw it. Under such circumstances, he thought it worthy of 
-consideration,_ whether it would not be best to hav_e an .eight~wheeled engine, having four driving-wheels, with a 

,Mauritius Rail­
way-ruling 
gradient I in 27. 
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Pap;r, on Steep· ~alance le:._;er su.pp61'.t~d ileal'. the centre of gravity of the engine; and provided with a lever arrangement, by which 

~;:'~~,::;~- the spri~gs'cou'.ld_be screw~d do~when the ~rigine w~s ry.iming,-so as ~o t~ow ~he wh~le ,weight upon the drivini-, 
rp w-hEiels when gomg up a. grachent, and when: _runnmg · on a -Jevel distribute the weight over the whole of.-tne 

A1'Ps11mx .c 2. eigl,i.t wheels equally. Such _an arrangement wou_ld ·obviate the use of sand in going up an incline; it would be simply 
riec'eslillry to 'scr~w ~own th~ ,springs, ~nd ~hrow the w~igl).t upciil'. t~ose sprin~s whil~ goi!lg tip t}ie gradien~. In that 
cas~ the steep gr~dien,ts ~i~ht · be lmd with heavy rails and,: t~e light &"radien~s with light rail~. In this ~roposed 
engme the axles of tµe drivmg-wheels · would be placed within 5 or 6_feet of_ each _other; while the leading and 
trailing axles :would be fitted •with Adam's radial axle-boxes, an:d ,such ail' engine could move with ease round 
curves of very small tadiL '. , '·•· ,. ·· · * · · • · .·_.· • .,.. . * · . , *· · .· ,. . , 

0 ttoman Rail­
way I in 11, 

Working ex­
penses not 
greatly affected 
by steep gra­
dients, except 
where loads are 
beyond the 
average. 

Manchester and 
Oldham l in 27, 

· _Mt. ROBERT 'i'REFUSIS MALLET refe~red to:a•traiiiway constructed for· Mr. Crampton on the Ottoman 
Railway on which he _had been e_ngaged, which .he believed_ showed the extreme limit of what could be done on 
inclines by ordinary locomotives without· ·special-means of adhesion be'ing applied, as in the case of the central rail 
on the Mont Cenis Line. · 

Mr. F. R. CRAMPTON said there was nothing peculiar about the incline just referred to, but it had acted most 
perfectly. The gradient was 1 in 11 for a length of 2400_ feet, 600 feet of which had curves of 400 feet radius, descend­
ing about the same distance with inclines of 1 in 15 and 1 ·in 20; the total length being· about one mile. About 100 
tons per day were taken over this gradient of 1 in 11, and about 100,000 tons had been carried over the whole length 
up to the present time. The gross load was about 23 tons; of which the engine weighed 10 tons, leaving 13 tons of 
working load behind the engine. 'fhe adhesion_.was about one-fifth, so that the maximum was almost attained. 

· Mr. HAWKSHAW; Past President, said, in so;me cases 110,doubt the effect of steep gradients might be to increase 
very greatly the cost of transit. If they occurred for instance on a coal line where. large loads could otherwise be 
taken, the intervention of these inclines would be objectionable. In other cases, where frequent loads of moderate 
weight were dealt with,.&teep .gracµ!;lp.ts µid not_ inqrea_se th_e_ cost in the same ratio. Therefore unless the nature and 
amount of the traffic? the. freq1.1ency,9f.tp_e_ tr_ailll?, ~p.d the n~ces~ity _to!-'. frequent_ trains were known, but little could be 
made of these quest10ns of cost. fakmg the railways of this country generally they varied greatly in o-radients. 
On one railway, the Lancashire and _Yorkshir_e for in~tance, "'.hi~h. had steep gradients almost throughout, it"would be 
found carrying at a certain amount of profit, and working at a certain per-centage ol' cost. On another line with good 
gradients, such as the North-eastern or the Great Western, it "\yould be found that the pei'~centage of expenses and the 
amount of vrofitdid not greatly differ from that in the other case. That merely showed, having regard to average 
loads,. gr_adients had.not that effect generally which obtained.iµ.special cases when they had only great loads to carry. 
The question of steep gradients· was much discussed 20 years ago, and it seemed to be raised now as it' it were new. 
He could give a little information with regard to some steep gradients which had been worked for many years with 
the heaviest traffic perhaps in the ~ingdo:qi. So:i;ne o_f the statement_s put_ forward as doubtful, or remaining to be 
proved, had been satisfactorily_ proved by long experience, Between_ Manchester and Oldham, for instance, the traffic 
was enormous. That railway consisted of gradients beginning with 1 in 59, 1 in 49, and varying from that to 1 in 
124, till it approached Oldham,. wh_ere _t)le gr;1-dient ros_e to 1 in 30 and 1 in 27. Inclines of 1 !I). 30 or 1 in 40 at the 
time that railway was m_ ade were.considered unsuitable for locomotives, mid those inclines were accordingly fitted with 
apparatus to get rid of the difficulty. HI) had qqc_agiol). to re_move·that app\J.ratus, and since that period locomotives 
alone were relied on, and from that day to this the traffic has been worked satisfactorily. The locomotives were 
nothing very unusual, they were of the sort commonly used on the Lancashire and Yorkshire. line, and their per­
formances were as follows :-The engines for ordinary trains had six wheels coupled, and· Weighed 29 tons each. 
e~clusive of the tender; they _ordinarily took a load ot 80 _tons. excl~sive of. engin~ and tender .. t_o Oldham, but in 
slippery weather 15 or 20 tons less. Another class of engme used for heavier trams had also six wheels coupled . 
weighed 33 tons 13 cwt_. _exclusive of tender, while both together \veighed 49 torts.· · These took up a load of about 120 
tons exclusive of their o'Yn weight, and in slippery weather about 20 -tons less, These classes _of. engines had been 
working for many years,· an~ for such traffic it ,vas clearly Iiot Worth While for the company to lay out a large sum 
of money to get rid of those gradients, The question as to how far extrelili:l° gradients might be jmshed was one that 
could not be solved unless all the details were known of the nature and extent of the traffic, but it was quite clear 
that for a traffic like that between Manchester and Oldham the gradjents he, had mentioned were worked without 
difficulty. On so_me other parts ofthe line the,:e "'ere gradients of 1 in 44; 1 in 50, &c., and several of the important 
towns on the line were approached by such inclinations, while the traffic was second to none in the kingdom in 
magnitude, and ye~ the_ average working e'!'.penses were not ~reater than on other lines which had not these heavy 
gradients. But in_ reference to the question of expense, he did ilot \vi.sh to be understood to say that gradients of 1 in 
·27 or 1 in 30 were good and to be adopted lightly, or that there might not be cases in which it would be better to lay. 
out a large sum to get easier gradients. · · · ' 

~ ~ . • e • * * 

. Sir CHARLES.FOX, in i•eferring to the observations made by Mr. Hawkshaw;· said, a few months agC: he went 
to Oldliani tci ins·pe"ct the' incline plane of 1 in 27 on the, Lancashire and Yorkshire Railway Com1mny's branch to that 
town, ·and was not a little surprised at the admirable manner in which the ascent. of that incline was performed by the 
locomotive. There wa·s.one point which caused-him·some amusement if not instruction. On that occasion he asked 
the engineer whether in· going up the incline they ever had such a train load· as to pe beyond the power of the steam 
in the engine. They replied, that such·,vas the case occasionally, and in.that event they put on the breaks and waited· 
till the steam got·up sufficiently to enable them to walk up to the top of the incline. '!'hey added, that they never had 

· to run back with their trains. The -boilers of their engines being strong and good they had great confidence in them 
and so they waited on the incline till there was sufficient pressure of steam attained to take them up. ' 

. • e e . • . ~ • . • 

Mr. J._ w. GROVER rem~rkeci, that though his practical experience in working gradients dld not extend beyond 
those of 1 in 45, yet he had reflected upon the subject a good deal. If it was wanted toget as much friction as possible 
out of a certain weight, whatever it might be, and the weight were solved into two forces each acting at an ano-le of 
60° with the vertical, the pressure on any substance at right angles to them by each of these forces would be eq~al to 
the weight; and with both,.of course, they would 'produce the effect of doubling the wei~ht. This result would 
be effected by V groov_es in the driving wheel,' 'fhe same point had occurred to other engmeers fifteen or twenty 
years ago, but no one'had ev~r tried the·_thing in practice, and he brought it before the ,Institution now in the hope 
that some gentleman possessecl of an engine might be ~nduced to make tl\e trial by turning up the tires in the way he 
had pointed out. 'l'he grooves were cut V shaped, and if a round headed mil ,vere used the principle of the wedge 
would, come into OJ?er_atio~ by the_ tw9_ bem-ing surfaces _on the __ rail ; and _if t.~.~ angle. ol' the gro_ove w~re 60°, doub1e 

. the effect of the weig~t of tlw locomotive would be obtawed without actually mcreasmg the we1gh_t of it ~t a!L 

Effect ofV Mr. Grove~ ill~strated his 
0

vie~s by' reference: to a inodel, in which three equally weighted discs of wo,od re­
g,ooved wheels. · preser.ted wheels with the ·ordinary concave form; aild V grooves cU:t at different angles ; a moveable strip of wood, 
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with a rounde_d upper edge, represented the rail, ·and was raised or lowered to· show various. gradients; ,the wheels 
being,placed upon ,the rail and prevented from turning ·on. their axles b:y' nieans:_of keys, the rail was -gradually raised 
at one end until it assumed such a slope as to make tf1e disc slide down it, thereby repre~enting relatively the gradient 
that the respective -wheels would climb. - By this it was ·shown that :whereas the ordinary form, of wheel in wood 

, would slide on a gradient- ot l in 7 ½, the. V groove of 90° would just move on-1 in 6, and the V .groove of 60° on, 1 in 
_ 4. Several patents had been taken out involving this principle,· but nothing practical appeared to have-been done. 

CAPTAIN TYLE R,-in reply ;upon the discussion, said; in the first plac·e he had referred at the. ·commencement 
of his.paper to the system brought forward by Mr,. Grover. He had said:.-"Groov:ed wheels .afford obviously 
increased bite; but. there-must be when they are used for locomotive purposes continual abrasion from unequal -travel 
of the.surfaces in contact, with increased friction on curves, and.some loss of power. in proportion to the increased 
bite.obtained from what may be termed back adhesion," He thought he had described fully;though briefly, .in that 
sentence the real difficulties in the 'way of the application of' that system. 'l.'he most important question of' all was, 
perhaps, that of the co-efficient of adhesion. He understood Mr. Conybeare to .say, that it was independent of climate; 
but he thought the _widely varying opinions which had been expressed showed very clearly that the contrary was the 
case,-viz., that the value of that co-efficient varied, as might be expected, to a great extent in different climates; 
and he thought that such variations from climate afforded the .only explanation by which -to account for the wide 
difference of opinion that had been expre~sed. · · 

'* . * * . ' $ ~k- * a- . 
So much then with . regard to gradient~ whfoh _ ,had bee:ii 'worked by a locomotive for passenger traffic in this 

ccimitry. The gradients which had mostly been_ referred to varied from 1 in 2_7 to 1 in 40 and 1 in 50; )Jut these 
gradients could hardly be compared with that mentioned by Mr. Crampton, of 1 in 11, with those which had been 
temporarily used iI/- _ America, or with those on the Mont Cenis Railway. . In speaking of .certain railways in South 
America, Mr. Lloyd bad expressed tli.e opinion, that.it _would rarely be necessary to employ a steeper gradient than 
I in 20 in crossing)nciuntain ranges. He supposed Mr. Llqyd a11plied that remarkto ,the Alps, as well as to other 
mountains. But it was not,_ in practice, so·~uch a question of what could be done if money were no great object. The 
question was;rather, whether having a certain height to surmount,. it was better worth while to go to the greater expense 
of making gradients of even 1 in 20 'for longer d(starices, or whether it was not more advantageous to make a shorter 
lirie with steeper_ gradients _at a greatly reduced, cost_. Whatever might be tlie ruling gradient-I i~ 20 or I in 12-
tlie same height ·would in such a case have· to be overcome, and the same depth to be descended again; ·and when, by 
constructing a shorter_ line at a cheaper:J:'.ate, with gradients of 1 in, 12, the journey could at less speed,be made in as 
short a•time, he did not see why it should not 'be done.· He would demonst_rate his meaning by the aid of soine figures, 
showing the relative cost of certain lines with different gradients and curves on some others of the Alpine Passes. 
J:i'or the passage _of the Simplon, _with.gradients of 1 in 25 and.curves of 200 metres radius, the estimated cost for 255 
kiloinetres from Bouveret to Arona, was 156,410,000 francs; while. for the same pass, with gra,i;lients of 1 in 16, !l.nd 
curviis of 150 metres radius, the estimated cost was only 130,410,000 francs;- and with gradients of 1 in ~2, and l.mrves 
of 40 metres.radius, the cost of a line, laid qn a proportion of the public road where available, was estimated at only 
65;ooo;ooo francs. ' · · , 

' For the Lul{manier Pass, from Coire_ to Bellirizona; with gradi~nts of l in 40, and curves of 300 metres r_adius, 
the ti:mnel line, 116½ kilometres long, was estimated to cost'223,282,108 francs·; while in the c_ase of a summit line for 
the same Pass, without any public road on which to lay it, and therefore with all new works-with gradients of 1 in 
2_(), and curves of 150 metres radiu~-the cost for a length of 145 kilo_metres was estimated by the same ~ngineer at 

· 53,749,!:)54 francs. Much of the discussion had related to the effect of curves, and to the reasons why engines and 
trains did.not travel round them so easily when the curv;es were sharp; but those remarks had not been ac'companied 
by any good iiractical suggestions for getting.over the difficulty. lVlr. Fell had done so to some extent on tl;ie Mont 
Qeiiis experimental line, by flattening,the gradients on the curves; and the question was asked, to what extent this 
had been carried' out. Mr. Fell had so far altered his original section that, on very sharp curves, he relaxed the 
gradient from, say, 1 _iil 13 to I in 15' or 15~, at the same time that he increased the gradient on the straighter portions 
to about 1 in 12 ;. he then found that his engine gained speed on the curves, and that, in fact, he had done rather too 
much: But the circumstances of 1his case differed materially from those which were ordinarily met with. The various 
vehicles-of ,short wheel base-travelled with extra ease round the· curves -of this line, because the horizontal guide­
wheels of the wagon~, and the horizontal_ ~heels of the engine, acting· upon the central rails, tended to keep_ them in 
their proper position on the curves, and to prevent so_:\Ue of the prejudicial action from coming into play. When very 

· shaqj curves were used-and he believed they· m·ust b_e usecl. more and more-it was. thought necessary, under the 
prevailing system, to employ _eng-ines of short wheel :base, ,and that necessitated overhanging weights in front of the 
leading, and behind the.trailing-wheels, and led to the use of an objectionable kind.of engine. And there were other 

-6.bjectionible things to which he would take the opportunity of referring. The weight on the driving wheels was 
frequently ·so enormous that it became a matter of· difficulty alike with the engineers who had to construct, and with 
those who had to maintain a:railway. He thought it_ was time some decision was come to as to the limit of weight 
that should be placed on each · pair of wheels. He was afraid, now that steel tires were . so extensively used, those 
weights would' be greater than ev:er. Locomo~ive constructors had hitherto been checked by the tendency of wrought 
iron to be crushed. There was a risk of 'squeezing the tires out when they were loaded beyona a certain point; but 
now that steel tfres had come into common use, he feared the weights on the driving wheels would be further increased, 
and that still heavier tank-engines, with overhanging ends,' would inflict greater strains on the bridges and the 
permanent way, · 

PAPERS ON _THE RELATIVE COST AND ADVANTAGES OF NARROW 
AND BROAD GAUGES. 

APPENDIX D 1. 

EXTRACTS from Articles in the" Civil Engineer and Architect's .iournal" on the Festiniog Railway. 
' . ' . . . . 
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APPENDIX D 1. 

Festiniog Rail­
way, 2-6 gauge. 

- · But there are also· many other districts in which lines of ~heaper construction are requh:ed. Raihvays -on the ' 
gauge of 4ft. SJin. can hardly b!l made more economically than at present, as far as regards the permanent way or the 
works. Cheap lines necessitate steep gradients, which require heavy engines, and heavy engines require substantial 
bridges and a strong permanent way. On the other hand, with a narrow gauge, lighter rails and sleepers, less 
ballast,_and cheap~r works generally may be employed; sharper _curves may be laid down; ~ery heary gradients 
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Papm on Nar- may, particularly in mountainous districts, he more cheAply avoided; and lightP.r engines; with lig-hter vehicles, 

'&;.,!,,.B,·oad may be made to do all the work required, where high speed is not demanded, and where the traffic_ is not heavy. · 

APPENDIX D 1. 

Norwegian Rail­
ways, 3-0 gauge, 

Swedish Rail­
ways, 3-0 gauge, 

The Norwegian Government, as it appears from an interesting rer:ort by Mr. C. D. Fox,Jms constructed, and has 
in full operation,• two lines-the one trom Grundsett to Hamar, twenty-four miles long, and the other from 
Throndhjein to Storen, thirty miles long-both on a gauge of 3ft. 6in. Tho former,· with gradients of 1 in -70 and 
curves of 1000 feet radius, through a moclEfrately easy co"untry, has cost, including rolling stock and stations, £3000 
per mile. The latter, through a more difficult country, with gradients of 1 in 42 and· curves of 700 feet to 1000 feet 
radius, has cost £6000 per mile. The i·ails weigh thirty-seven pounds to the lineal yard, and are fished at the joints. 
The sleepers are of native pine timber; 2ft. 6in. apart, 6ft. 6in. long, and 9in. by 41in. in section, and_ the rails are 
secured to them by dog spikes only. The engines weigh fourteen tons, in steam, and the carriages are 9ft. 3in. hiah 
and 6ft. 6in. wide. The speed is about fifteen miles per hour, including stoppages. The Norwegian Government 

0
is 

so pleased with thr. result that an additional length of fifty-six miles .of this gauge is uow in course of co11struction, 
and no other gauge is contemplated for ~he traffic of that country. · 

<If GI * * * ' 

Mr. PETER BRIT FF rrmarked that all the Norwegian lines ulluded to were isolated. The original line made by 
Mr. Stephenson and Mr. Bidder had been extended to the confines of Sweden, and 'was entirely cunsti·uctecl on the 
gauge of 4ft. 8~in., with which the other lines of the country were never;,likely to be brought into ·communication. 
Radiating axle-boxes, lie understood, had be1m recently introduced on the Norwegian lines with considerable 
success. The weight of rAils genemlly adopted was 37lbs. to the ~ ard, laid in lengths of 2lft., the rails being flat­
bottomecl, 3½in. high, with a base of 3in., laid on cross sleepers, and fish-jointed. In some cases a platecl joint 
had been used, which, from the experience obtained in England, was riot considered a desirable arrangement. Upon 
the subject of narrow gauge Norwegian railways he had, however, received ·a communication from Mr. Pihl, who, in 
1856, was_ en.trusted by the Norw<'gian Govemment with the task of supplying railway communication between 
Throndhjein (about 350 miles north of Chris1fana) and Storen-the point from which two main carriage roads · 
ran south; and between Hamar, on the Lake Mjosen (about fifty-six English miles north of Christiana, with which 
it was in direct communication by rail and steamer), proceeding eastward to Elverum, upon which the traffic of the 
Glommen Valley converged. Mr. Pihl stated that he delermined, from _the difficulties of the country and the 
smallness of the traffic to be accommodated, that he should not be justifiecl in recommending such an outlay as 
would be involved by the formation of a railway as ordinarily constructed. Be, therefore, recommended a gauge 
of 3ft. 6in, This was adopted by the Govemment and confirmed by the Legislature (Storthing) in 1857, and shortly 
afterwards the works of both lines \\ ere proceeded with, 

The works upon the Hamar line, being the more easy of construction, were sufficiently ndvanced to be used for 
goods traffic in the summer of 1861. The total cost of thi:; line, for twenty-four and a-half -English miles, had 
amoun~ed to about £3000 per Englis~ mile. This included a l~rge ir_on bridge, on sto~e piers, ahout 900 feet long 
for ordmary road purposes only, rolling stock of three locomotives, ~1x passenger carriages, three break-vans, aud 
fifty goods waggons, with the necessary ballast waggons and tools for repairs; also two terminal stations and six 
intermediate stations and stopping places, a carriage shed, and-small repairing shop. Although the works were not 
of a heavy character, there were nevertheless many difficulties to contend with, the line having to ascend upwards of 
400 feet and to cross extensive and deep swamps. 

The Throndhjein line of thirty-one and a-half English miles, running through a difficult country, required 
many h~avy works of constructio11, among which were numerous large bridges, some being from 70 feet to 100 feet 
high,' several cuttings, containing from 50,000 cubic yards to 70,000 cubic yards each, and othPrs through rock of 
more than thirty feet in depth. The cost of tbis line was necessarily gri,ater than the former, in all about £5000 
pl'"r, English mile, including four _engines, eight pass~ngPr carriag~s, three bn:tk vans, sixty goods a~d plank waggons, 
besides twenty ballast trucks, with the necessary implements for the repairs.' There were, besides the terminal 
stations, six intermediate stations and th_ree stopping plat.forms. At Throndhjein there were also goods and cal'!'ia~e 
sheds, and a workshop for the repair of rolliug _stock. This line had to cross a ridge more than 500 feet m 
hPight in the first Norwegian mile, from Throndhjein. The greater part of this distance was constructed on one side 
of the ridge. with gradients of 1 in 42 and 1 in 65, and on the other side 1 i_n 52, the curvature being of about 
900 feet radius; whereas on the other portion of the line, where the gradients were seldom more than 1 in 100 
curves 750 feet were frequently resorted to. The width at the formation level in cuttings and on embankments wa; 
thirteen feet nearly ; the slopP.s, according to circumstances, were from J ½ to 1 to 3 to 1. The ballast was 8ft. wide 
at the top and 1ft. 9i11. in thickness. The sleepers were of half round pine, 6ft. 6in. long, placed 2ft. 6in, apart 
on the curves and steep gra1lients, and 2ft. 9in. apart on the straighter portions of' the line. 'fhe rails were flat­
bottomed a11d fish Pd at the joints in the usual way, 3¼in. in height, and weighing 3ilbs. per yard, except on the steep 
inclines, where rails of 4llbs. per yar1l were laid. The rails were fast~ned to the sleepers by dog-spikes only, no 
bolts or bottom platr,s being used. R~nsome's chilled crossings and Wild's se!f:.acting switches were used throughout. 
The bridges wrre all of timbPr, except where large rivers had, to be crossed, and spans from 50ft. to 100ft. were 
required, in which cas,; stone piers were carriPd up above flood-level. Th-· superstructure made use of in those. 
cases was Howe's system of trellise work, with iron suspending rods. The rolliug stock consisted of tank engines. 
with thre_e pairs of wheels. two pairs being coupled for drivers, thPse having an available weight for traction of 
from eleven to twelve tons out of the fourteen tons to fiftem tons, the,total weight. 'fhe last engines procured 
were provided with bogies, on Bissel's or Adam's system. The cylinders were ten inches in diameter, with a length· 
of stroke of eigbteen inches, and the driving wheels wPre three foet in diameter. All the e11giues were made in 
En!!land, with the exception of one made at Throndhjein, and were working effici,-ntly. ThP. passenger carriaa-es were 
cor,'structcd to carry the usual number of passengers, as in England, and were arranged for two classes o~ly, the 
compartments bei11g litted up as first and third. The goods waggons were made to carry five tons, and were only a 
few inches narrower than the ordinary kind, these widths being obtained by having the springs attached to brackets 
inside the sole bars, thereby allowing the lowering- of the hotly and, i11 consequence, the centre of gravity. The 
buffers were all central and 2ft. 6in. above the rail level, a1id served also as draw~bars. The couplings on rhose last. 
constructed were self-acting when the waggons were broug-ht together. As this narrow gauge allowed a correspond­
ingly larger wheel base tlmn the ordinary gauge the waggons ran very steadily, Some of the waggons were 
constructed to carry planks 24!i,ft. long, and had a length of wheel base of 13ft. 

The usual rate ·of speed was about fifteen miles per hour. including stoppages, and the train ran quite as steadily 
on this line as on thA broad Pr gauges. The traffic on these lines, though considerably below that of the lowest of the 
English lines, had already fully pair! the working expenses, while the impulse given to the development of tlie · 
resources of the country must undoubtedly, in the course of time, projuce a corresponding and satisfactory increase 
of revenue. · 

In order to show the economy of construction, Mr. Pihl mentioned t~at, simultaneously with the construction 
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of these lines, an exte~tion ·of abouHifty English ~iles was constructed from thP old trunk line built by Messr~. 
Stephenson _and Bidder in 185Q-53 to the Swedish frontier, of the ordinary gauge of 4ft. S~in., the cost of which 
was about' £6400 per English mile, the rate of wages and the class of .work being, as nearly as possible, of the 
same description, . · 

In addition to the two narrow gauge lines described, there was in course of construction another line of the 
same gauge, between the town of Drammar and the Lake Ramds(jorden, about :fifty-seven English miles in length, 
besides several br::tnch lines in preparation. None of these several lines would ever have been made had not the 
small cost justified and encouraged the undertakings. 

$ * * • * 
, ' 

Mr. PIHL added that, last summer, Mr. Charles D. Fox inspecterl the narrow gauge lines in Norway. All the 
details, with the engines and rolling stock, were unreservedly plaeed at his disposal; and on· leaving he wrote­
"With reference .to the interesting question of ·the 3ft. 6in. gauge, ~ shall return convinced of the thorough 
efficiency of such a gauge for the purposes of a new country, and of the wisdom of adopting such a gauge where the 
traffic is not very heavy." 

' ' 
' ' . 

Mr. PHIPPS inquired, wheth!'r the economy of these narrow gauge lines did not consist chiefly in the diminished 
cost of construction, rather than in working the traffic of the line? In his opinion the cost of haulage per ton could 
not differ much, whatever the gauge might be; but as regarded the construction of the line, it would, of course, be 
less on the narrow way. These narrow ways were obviously suited for mountainous districts, where the curves 
being necessarily sharp and frequent, it became important to reduce, as much as possible, the friction arising from 
wheels keyed fast upon the axles, which ":'as obviously done by diminishing the width of gauge. On tolerably level 
ground, with the ordinary alterations of cutting and embankment, where the slopes formed so large a prop'ortion of 
the whole earthwork, the saving from narrowing the gauge would probably not be considerable. 

Mr. BRUFF replied that, though considerable economy in the earthworks arose by adopting sharp and reverse 
curves on. the 1'. orwegian lines, the bridges and viaducts ~vere extremely heavy, so much so, as to have astonished 
liim when he was inforined of the prices at which the Jines had been carried out. No doubt, the economy of con­
struction was greater than if a heavier rolling stock and permanent way had been employed throughout. 

Mr. GREGORY, V. P., remarked that; with the narrow gauge, a shorter wheel base of the engines could be 
adopted, which gave greater ease in traversing sharp·curves. · 

Mr.· ROBERT MALLETT said,_ ·as ·yet no mention h~d been made of another narrow gauge line,"which had 
been a long time in'successful operation, viz., that between Antwerp and Ghent, the gauge of which, he bel_ieved, was 
only 2 feet 3 inches. He could not give the precise particulars of the rolling stock, but could state generally that the 
carriages_ were wider than those on the Festiniog Railway, and they carried heavier loads. . 

: The subject of narrow gauge lines was not new to him. About eleven years ago he recognised the advantages, 
in respect of cheap railways and traffic, which would ·arise from narrow gauge lines; and in 1855 he had proposed to 
Mr. Hemans a line along the north shore of the Bay of Dublin, to have a gauge of only 2 feet 6 inches. That· 
project, for reasons it was not necessary then to go into, was not carried out ; a Bill, however, was presented in the 
present session of' Parliament for a similar line, and he hoped it might be made on the narrow gauge. In viewing the 
question of narrow gauge _and ordinary ·gauge railways, it was necessary to consider, what he mi~ht call the prudential 
considerations, those that related to the circumstances of traffic, &c., separately from thos_e ·which were of a purely 
physical character.· He met in Sicily last year Colonel Yule, late of the Bengal Engineers, and he had many 
opportunities· of discussing with him what had passed relative to Indian tramways, or branch railways. Colonel 
Yule's opinion was decidedly in favour of narrow gauges, and he considered that in India it was simply a question 
between the bullock cart or these narrow gauge lines, as feeders to the trunk lines. Reverting now. to the purely 
physical considerations, it appeared to him, as a physical necessity, that,.not only the original cost of two si~ilar lines 
differing in gauge; but also the cost of working them, would approach the ratio of the cube of the )ength of axle, or 
what was the same, of the breadth of gauge. A little cqnsideration would show that, however startling, this 
proposition, without having any pretensions to be a mathematical truth, was nevertheless approximately tru\). As an 
illustration of' this-if the aide of a carriage, as a cylindrical shaft, exposed to cross strains,. were taken, it would 
not admit of dispute, that for equal strength, on different gauges, the diameter must vary as the cube of the length, 
or of the gauge ; therefore the weight of the axles would be in that ratio, and so must be that ol the wheels. to carry 
them. · " " * · iii a 
'!'here were some sr>ecial physical advantages in narrowing the gauge; .for example, engines or carriages could go 

'round a sharp curve more easily with a 2f't'. gauge than with a 7ft. gauge: this fact had had some doubt thrown on 
it; but its truth was obvious, from the consideration that if'the two rails could be brought closer together, or into one, 
there would be no longer any resistance at all in going round, due to the outer and inner wheels having to go over 
different lengths of curve in equal timr,s. . . ' .. , 

Mr. SAVIN said, he ·had not at first imagined that a line of so nar~·ow a gauge as the Festiniog Railway could be 
worked successfully with locomotives ; but he had travelled 'on that line both with locomotives and in the boat 
carriage, and he thought it a great success, both in regard to its adaptation to the circumstances of the locality, and 
in its commercial re~ults. He aQ;reed that the gauge of railways in any one country should be uniform, as far as 
through ~ystems of working were concerned; but having had some experience in Wales, he thought it impracticable 
to carry out the broad gauge in that country. He had seen variou.s gauges in operation, from 2ft. up to 3ft'. 6in.; 
his own feeling was in favour of 2ft. 3in. or·2ft. 6in., where the valleys were crooked and steep sided. In this, way 
many physical difficulties might be avoided, by the adoption of curves of shorter radius ; a 2ft, gauge line might be 
:fitted to the contours of the hill s\des, in such a manner as to reduce the cost of railway communication to a minimum . 
.A line sixteen miles long, for which he had given £20,00ll, was laid on the gauge of 2ft. 3in., and that line had been 
extended into a district similar to that which the Festiniog Railway passed through. There would have beeu very 
little 'chance of carrying a Bill for a railway on·a gauge of 4ft. 8!in. in that district, and the result would have been 
that, but for this class of railway, the present development of the mineral resources of those valleys would not have 
been attained; and it was especially with relerence to districts such as this, that the subject was worthy of the fu,Ilest 
consideration on the part of engineers. · ' . • * • • • 

Mr. K WOODS thought it was evident, from the observations which had been made, that no one· syste1n could 
be laid down, nor any one gau2:e be fixed upon, as applicable to all conditions of locality, traffic, &c., but that each 
district must be trea_ted according- to its circumstances. With regard to the Indian gau,ge of 5ft. 6iI1., he could 
quit~ understand it · was most desirable to construct branch lines on the same guage as the m,aill lines, and in a flat 
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country like India the .difference of co5t as between a gauge of f1ft, 6in. and a parrower gauge would not. be 
great, the principl!l item, being in the additional length of the cross sleepers. The ra\ls ~ight be lighter than those of 
the main line; 'and the engines for working the branches ma,de light in prop·ortion. . S_ix y;ears 11go he _had to construct 
a railway irt Chili, t,ve~ty~seven miles in -length. · The line· was'situated in the 'low~r 'ra~ge·of t~e -~ndesi . where. the 
gradients were necessarily severe and the curves sharp. Here curves of 500 feet radms, m combmation·w1~h gradients 
yarying I in 20 to I in ~o,_ c~mstantly ~ccurrec'!. _ IJ w~~ said_,. by th~ engine_ers of the country,_ tha~ 1t would be 
1mposs1ble to work that !me with locomotives, and accordmgly 1t was_.Ja1d out for mule traffic, and it wa,s worked by 
mule pow~r for eighteen. 1!1-onths. But, owing to t~e-sijitsons ,of drought ~nd other cause~, the expen~es of working 
were so hiah,that a"decis1on was come to ·by the Directors to work ·the !me by locomotive pc;nver. fle was called 
upon to de~i= the engines, and in his design he limited the weight oi:i the drivin~ wheels to 7 ~·tons, but the difficulty 
was to get ~ufficient adhesion to take the loads up the severe inclines of 1 m 20 f'qr seven miles, and I in 30 for 
twelve. miles. That diffic1,1lty was overcome by putting six driving wheels.to the engines, and placing the front end 
on a bogie truck The rails; ·of 42lbs. to the'yard, had stood exceedingly ,vell, and up to this time_werefo goo~ 
workincr order ; for though the· engines weighed thirty _tons, the weight being distributed over so muny wheel!!, had 
produc;d no sensible injury 'to the 'rails. The· or~inary working speed on the inclines was about twelve mile~ per 
hour.'· '· · · - •, '' · : .,. · '·' · · · · · · · · " · · 

From the experience.of the working of.that line, it was evident th11t railways ofli::rht and inexpensive construction 
might be advantageously \vorked, if d1,1e regard.were paid_to the adaptation ofsuita,ble rolling stock. 

• I j ' ' ' I • ' ' ' 

APPENDIX D ;,L 

. RAILWAY FRO~ NeLSON 'l'O _THE W:EST-C,O_A~T. 

APPENDIX D 2, REPORT upon th~ best Line for a Railway between Nelson_ and Cobden, .. witlt a Br~nclt to Westport;, and upon 
Estimate for · . tlte probable Cost of constructing Hie same. 
Railways in New · 
zraland, by (From tlte Provincial Governme;nt Gazette.) 
HBSll.Y WBIGCJ1 

c.E. To His Hanoi' Osw ALD CURTIS, Superintendent of Nelson PrtJvinc~. 
3-6 gauge, £4210: 

4-8½ guage, 
£4768; and 

-5.3 gouge, £514 8 

. Sm;-The e.xtraordi1iary weather which prevailed iµ tl\e ~ul_ler and Grey districts from September of last year 
to the middle of January, of the present year, so interrupted my examination of those districts, and so debarred the 
progress of'my party, as to foad to my being detained iri. the field very much longer than'! anticipated.· 

\ ' . ' . . . . . 

2. Unfortunate as this detention has been in many ways besides that of its cost, it is; on the whole, not to be 
·regretted, for it has enabled me to see the country 1,mder the most unfavorable circumstances, and has shown me, ·by 
the most unerring•of all guides, the proper levels to be· ado,pted, -viz., that of seeing the. highest known floods of .the 
chief rivers of the district. · 

· 3.· The heavy floi>ds 'which have occurred ;epeatedly hi tl~e Rivers' Buller and Grey, and their tributaries, dti~ing 
my passage through the interior of the country, will have a hi~hly important. bearing upon the general elevation 
ivhich the line of the proposed railway should ha,ve over the 01;dmary wat~r line of those rivers, and also upon the 
character of the bridge structures best calculated to successfully __ resist the .action of similar floods ; and, consequently, 
these considerations will have a material effect on the gross cost ofa line of'.railway that will be safe and secure from 
damage_ by floods under all circumst~ces. 

4. Had I not seen these floods, I could not have credited ariy .d~scription of their heights and velocities, ani I 
should have probably fallen into the error of recommending works at unsuitable levels, and so, perhaps, have bee~ 
instrumental to the expenditure. of a large sum of money in a fruitle~s . effort to secure permanency to works, the 
evils of ,yhich no reasonable amount of after expenditure could have ,cqrrected: I am, therefore; glad that I have seen 
these floods, for I have secured a full knowledge.of.their heights and effects, which free me from tb,e chance of making 
_any serious errors in reference thereto. · · ·· · · 

5. I may, however; say that this knowledge will add 'to tlie ·amount ofmy estimate 
0

0fthe cost of the works. At 
the same time, I may observe that I am so fully impressed with the grave_ responsibility of the task which your 
Govefoment has ·dime II?e the ho_nor to place in my hands, tliat I ~.hall e.ndeavour to a;iproach the estimates with ~he 
·greatest care, and subnut to your Honor as truthful a representat10n of the character of the country to be dealt with, 
·and the probable c_ost of the undertaking, as the nature ·of a,1>reliminary survey will permit; : · 

6. But it must be borne in mind, that without absolute sections before you, all estimates must be in some degree 
speculative anu uncertain ; and thou::rh the utmost care may be taken by the .most practical Engineer, without plans 
and sections before him he may fall into errors. :Hence it is that I have urged your Honor's Government to prepare 
detailed plans and sections, so that estimates of the prqbable.cost of the works might be deprived, as ;much_ as possible, 
_·of uncertainty. · · · 

7. Having failed to.convince you that such an expense was necessary; I ·have found it my duty to substitute 
what may be called a sketch map of the country, exhibiting the general direction of several routes, the curves that 
are likely to be· obtained, and the special works that will in all probability be found necessary. 

· · ·s. In no other way could I conveniently \)ndeavour to convey· to capitalists in England the general character 
of the works they would ·be called upon to execute as by a-" sketch map." I do not, by auy means, wish you to 
think ·that such a_ document is certain of being considered satisfactory, for it can only convey a ske.tch of the probabl.e 
position of the line, and the works necessary.· It does, in fact, represent my opinion.j whereas a su1·vey and section 
might show other resul~s, somewhat at variance with my opinion; . . _ . · . · 

9. Having laid_ before your Honor the possibility of errors arising in estimates based upon imperfect data, and 
the delay that may arise in negociating for its construction, in the absence of accurate mrveys and levels, I have 
endeavored to apply myself, so as to reduce the~e risks. to a minimum; and with this view the Chief Surveyor's 
depa\·tment has prepared copies of such existing surveys of the districts throuf;!,'h which the several routes pass as I 
required, upon which I have laid down, from sketches made in the field, the ctirection curves and other inf<;>rmation 
referi-ing to the proposed works, none of which could be conveniently,?r so well described in this rei,ort. 
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10, Four sets of sketch maps have been prepar~d. One on a small scale, showing the direction of several routes 

which have been examined. A second on a larger scale, shows a route from Nelson to Cobden via the Big Bush and 
the valley of the River Inangahua. A third, 'sho,ving an alternate line branching at River Matakitaki via the Maruia 
Plains and forming a junction with the first route at the meeting of the Upper and Little Grey Rivers. A fourth 
shows the branch to Westport, commencing at the River Inangahua, and descending the valley of the Buller River 
to Westport. These sketch map_s, in the absence of plans and sections, will convey to the eye some idea of the nature 
,of the country through which the line inay pass, the nature of the excavations that may be necessary, and the chief 
works required. 

11. Before determining upon the general direction of a line of railway, it is necessary that three material points 
.should be kept in view. These points are:__ ·. · 

A,-To have the line as direct bef~veen the termini as possible, coµsist~nt with proper. gradients. 
ll,-To adopt the least expensive Ene. · · · 
c.-To secure the- special objects for which the line is projected. 

Now these points for' consideration ar~ frequently inco.nsistent with 11ach other, and must be abandoned. 
* ' "' 1lf ' '* ' * 

24. There are numerous lengths on the river bank flat, 

· · 25. On the whole· length of line. gravel of the finest quality for ballasting abounds, so that the cost of providing 
ballast will be moderate; · · · · · · · ·, . 

213. All the cuttings necessary, with a few exemptions, will be side-cuttings, so that no long leads are necessary, 
as most of the material excavated can, when desired, be disposed of by the shovel only. · . 

' ' 

27. Timber for sleepers and bridge purposes can be had all along the line, excepting from Nelson to Fox Hill, a 
distance of about twenty-two miles, · , · 

28. From the Devil's Grip to the River Newton there are some special works .necessary to secure .good _curves 
on the line of railway, by regulating and controlling the wide bends ofthe'river bed,, where its· course is in. various 
channels, only use_d when in flood. 'fhe cost of these works would be about £10,000, 

29. There are numerous important bridges to be provided, some of which are costly ; for instance, over the 
Rivers Wairoa, Wai-iti, Hope, Howen, Matiri, Newton, Duller, Inangahua, and Grey. These are all large rivers, 
,subject to heavy•floods. · · . . , · · · 

30. From the observations I made i~ the early part ~fthis report regarding the height and velocity of.the· floods 
to which these rivers .are subjected, it is necessary that, when practical, the water-way of these bridges should be in 
one span; for it is not at all desirable for any bridge structure over such rivers to have supports in the water-.way ; 
•but there are some four cases where this is not practicable with timber as the material. , , .... , . : 

' .. 
31. With the material that can be procured along the line, there is no difficulty in constructing ·timber· bridges 

w~th clear water-ways of 2~0 feet, to carry a si~gle line _of rails, at from ~ 16 t!). £20 a foot lineal, ?ccordin~ to the 
width of gauge. Exact estimates of the cost of these bridges cannot be given m the absence of detailed drawmgs, but 
the prices I have named in the estimate attached will be ample to construct substantial bridges to carry a single line 
of rails. · · · · 

32. While on the question of these large bridges, I would draw your Honor's attention to the ease with which 
they could be constructed to accommodate both railway and ordinary road traffic. It would, in my, opinion, be a 
desirable stipulation to make with any company undertaking the construction of the line, that this public convenience 
-should be secured,• .which could be done at a very small additional cost, and without one traffic interfering with or 
-endangering the safety ot'the other. . , . _ .. . . . ., 

· 33. Upon th~ whol~ length of this route there is only one tunnel apparently necessa;y. This is on the s~uthb~nk 
of the Buller, about one mile below the junction of the Lyell with the Buller. _ · · · 

. . 
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34. I am not sure but that a detailed survey would show that even this solitary tunnel could be dispensed with; Tunnel600yards. 
for'its construction is only necessary in order to shorten the distance of the.line-about three miles. The length of the 
.tunnel would be about 600 yards. · · 

35, Some excavations, and a well-drained nnd metalled •horses track, extending from J acklin's store to the Saddle, 
has lately been finished by Mr. O'Connor, which enables me to form some opinion of what material this tunnel will 
consist. It will. have to be carried through rock, which is granitic; and water will, I think, be found .very trouble­
.some in the execution of the work. It is, therefore, a question which detailed -surveys, sections, and borings can 
alone determine, as to the prudence of making_ the increased length of line in substitution for_ the tunnel, in preference 

. to the shorter line having a tunnel. I shall, however, in my estimates provide for the tunnel being constructed. 
. * ' ,,.. '.; *' . ' ii,.'. *. . 

. 42. i do not anticipate that the ruling g~adient along the e~tire route need to,be m~re ~evere th~n 1 in 60, ,vhich 
is a good working gradient for such a country as is under consideration, and one on which full control may be ·had by 
brakes over a descending train. I should, therefore,.recommend that the maximum gradient should not be greater 
than this. , . .. • . . 

_ 43. When you get to gradients steeper than 1 in 60, ·the effect of gravity. becomes iargely increased; and the 
power of a locomotive engine is severely tested to overcome this force, while that of the brakes 1s greatly reduced in 
descending the incline. · · 

44. On a well constructed railway, in fair working order, the friction to overco~~ o~e t~ri drawn on the le:vel 
ranges from seven to ten lbs. ·' Calling it ten l~s.; the force to overcome the friction of 200 tons drawn on the level 
would be 2000 lbs. 

· 4,5. Leaving out of consideration (for the sake of simplicity) the effects of resistance of the atmosphere,. weight 
, of the engine, as . well as Jrac.tions, the following table will show what an extent of power is lost when a railway 
departs from a perfect level and a right line. I need hardly say that -the resistsL11oe from curved rails is not_ take~ 
into account in this table:- · · 

Gradients, 
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46. 1'AB LE to illustr.ate the Effec.ts. <if Gravity. 

(Load dra:wn on t_he Level_ 200 tol)s.) 

Friction tal1en at . Effects of 
Resistance from Tons 1(1/tich can be 

Gradients .. ·Friction and drawn by tlte 
, 10 lbs. per ton. (fravity_. Gra_vity. same Engine. 

Level 2,000 Nothing 2,000 200 
1 in 100- 2,000 4;480 6;480 62 
1 in 90 2,000 4,977 · 6,977 57 
1 in 80 

' 
2,000 5,600 . 7,600 •. 53 

1 in 70 2,000· 6,400 8,400 48 
1 in 60 2,000 7,460 9,466 43 ' 
1 in 50 2,000 8,960 10,9,60 37 
1 in 40 2,000 ll,200 13,200 30 
i in 30 2,000 14,600 16,600 24 

47. From this table can be observed the rapid increase of the consumption. of the engine's power to _overcome 
gravity as the gradients are increased; nnd it follows that (leaving the speed the same throughout, and not noticing 
the weight of the engine itself) .if a locomotive exerts its full, power on the level, the gross tons that it can haul from 
terminus to terminus will be confined to that which it can draw up the steepest gradient on the line •. 

. 48. Hence the importance of adopting ·a reasonable gradient as the ruling one, so that engines of moderate 
wei"ht may be able to draw the gross load required; for, if this is not observed, an<;! heavy engines become necessary, 
the~ it must be noticed that a more substantial and more costly permanent way is unavoidable: 

49. Besides these considerations, there are others whicl1 should influence the fixing of tl;te · ruling gradient. It 
must be remembered that when a locomotive is drawing a load upon a level it has only the friction of the moving part~ 
of itself, which is constant, and that of the load drawn, which varies, to overcome; bi1t upon an incline it has not 
only the g1;avity of the profitable load it draws to overcome, but. that of its own weight as well, which is an 
unprofitable load; imd, therefore, the more steep the gradient is; the inore weight the engine must have to haul a 
given load, and, consequently, the greater the loss of' power to overcome the gravity of the engine. Now loss of 
power is loss of money. · · • 

50 . .All thi~ l;~s reference ·to ascending gradients, but to ~afely descend long gradients is of equal importance, and 
thou"h there is scarcely a limit to the power of brakes, their application is costly; so that safoly descending long 
·and ~evere gradieuts is simply a question of cost. · 

51. Experience has .shown me that in· practice 1 in 60 is the steepest gradient that can be descended in safety 
by heavy mineral trains with a reasonable application of brakes, and from the f0regoing table (No. 46) it mny be 
observed that tbe braking power required on gradients below 1 in 60 becomes rapidly increa~ed; for to bring a 
descending train to a state of rest upon a gradient of 1 in 70, .the power of the brakes nece~sary is represented by 
8400 lbs;; on 1 in 60, by 9466 lbs.; on 1 in 50, by 10,960 lbs.; while 1 in 40 is 13,200 lbs. 

' * •· . ~ *. * $ $ 

. 113. As regards the question of, gauge, this must, in some measure, be determined partly by the nature of the 
traffic wllich may be expected to arise, and partly from the fcrmati_on of'~h_e country to be_passed through, tlie curves 
in the line that are necessary to save a great outlay, and the finanmal position of the Provmce; the latter, perhaps, 
being the chief consideration. · · ' 

114. If the great bulk of the traffic is certain to consist of minerals, high speed is not only unnecessary, but 
-absolutely injurious, and a very narrow gauge of say 3ft. 6in. would suffice; but if in the course of' time the 
passenger and goods traffic became of equal importance with that of the minerals, then a gauge of not less than 4ft. 
8½in., or not more than 5ft. 3in., according to the nature oftbe traffic, may be desirable. 

115. The advantages of forming a railway on so narrow a gauge as 3ft. 6in. are not real ones-they only appear 
to be so. :Cheapness in the first cost of construction;-being best su_ited to sharp curves,-and the completion of 
which is more likely to come within the means which the Province has at its disposal, are certainly matters of mi1ch 
moment; but these apparent advantages must be received with some caution, as it is well known· to practical 
engineers that there are extra charges and cost per cubic yard, in the excavations of a very narrow gauge, that are 
greatly reduced, and may be said tci disappear, when the gauge is of a moderate width. 

116. Time is an element of consequence in the constrution of all large public works, regulating, ns it does, the 
period for ·which the capital engaged in· the formation of the undertaking lies unproductive. The quicker, therefore, 
that a large public work can be completed, the better for those having capital in the concern, and vice ·versa. 

117. I may illustrate my meaning better, perjmps, by assuming a case thus :-If a line whose gauge wos 3ft. 6in. 
had 4,000,000 cubic yards of earthwo1~s to be removed in full cuttings, and another line whose gauge was half as 
much more, that is, 5ft. 3in., had· 6,000,000 cubic yards of earthwork to remove, then what I mean to convey to 
your Honor is, that though the gauges and quantity of earthworks are strictly proportional, not only would the 
6;000,000 yards on the broader gauge be removed as soon as ·the 4,000,000 yards on the narrower gouge, but it 
would be done at a less cost per cubic yard. Experience has clearly shown, that within certain limits of gauge, this 
is a fact; and enquiry as to the result of constructing railways of 3ft. 6in. gauge in other colonies would, I have no 
· doubt, sustain what I have advanced. 

ll8. We must, however, guard against falling into error by applying this knowledge under all circumstances, 
for its correctness is only applicable when the cuttings on the line nrefull cuttings, that is not side cuttings, for the 
widtli of a: cutting regulates the size of the earth waggon that can be used, and the number of men that cnn be daily 
employed; and from this cause, cost of excavations, time of execution, and cost of management, are much enlarged . 

. 119. But iµ, "side cuttings," where nr.re is no lend, or where the lend is very short, and where the material 
excavated may be cast away by the shovel, the distinction mi regards relative cost of earthworks docs not apply~ 
Now, as the excavations on the line of' route I propose would generally be in side cutting, and but few full cuttings 
be found necessary, it follows that the generally admitted fact, that the excavations Oll. a railway whose gauge is 
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3ft: 6in,-are more costly in proportion to that-of one whose gauge·is4ft. B!in. ·or 5ft. 8in., only applies,, in the case 
of the proposed Nelson and West Coast Railway, to a limited extent; but it is necessl!,ry, I think, .that I should 
draw your attention to these facts, so that objections which capitalists may make to the con_struction of so great 
a length on such a narrow gauge may be r_emoved,: · · 

120. A railway having a large traffic and a gauge·of 3ft. 6in .. has, ·compared w.ith one whose gauge is' 4ft,, B½in; 
or 5ft. 3in., some disadvantages. ' a.-Its· safe _working is less certain ;-:b.-its speed :is more limited;. c.-its· servants 
ere more numerous; d.-its rolling stock is of greater extent; · and, e.-its cost of working larger. 

·121 . . It must be recollected that the chief c.ost of; a raih~ay, having. a gauge larger tha~ 3ft. 6in., is generally 
'to be. attributed in this .Colony not. so .much Jo the increased -cost-of the excavations ·as to that of· the ,permane_nt 

. way, by.reason of the ballasting· being, greater in quantity, the sleepers larger; and. the ,11ails heavier. In· the ske.tch 
(fig. 1) given ·on the-next sheet,: which 'may .be .taken, :as: a• cross ,section representing· the average .of the sidelong 
ground to· be passed over by the railway- wher;e.it does: not-occupy the Valley of ,the Buller, it will, be. observed- by 
an: inapection •of the figures· that the exc<1vation: and, embankment necessary: in the case of ,a ,railway having ,a: gauge 
of 3ft. 6in; and ·one whose gauge,is 4ft,:B½in,·is,onlyincreasedil5in: in width, and:.21.-in. in ,;width .when thecigauge is 
5ft. 3in,, half of which represents the extra width of the cutting on the hillside. 
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121A. This then would form a very moderate item in the increased cost of the broader gauges, and should not Earthwork,, 
weigh in· the choice of gauge; for w:e find from :the . cross. section _before us that for every.mile of railway. the gauge 
cif 3ft 6in. woiild require about ·3450 cubic ya1:ds 'of ·excavation.; that of 4ft. B!in. about 3924 cubic yards;· and that 
of 5ft. 3in. about 4540 cubic yards : the calculation being based on the assumption that the width of the carriage 
shall exceed the width of the rail8 by 2ft. 6in., 1md that a space of 3 feet is maintained throughout the line between 
the sides of the carriage and the edge of the formation level; so that the least width of roadway for the several 
gauges would be 12ft., 13ft. 3in:, an_d 13ft. 9in, re~pecti_vely. 

122. Now, as :i: said before, the .. permanen't'wiy is· the item which increases the qost so largely, for while slow 
speeds are adopted rails of 42lbs, weight per yard would suffice fqr thl'l gauge of 3ft, -~in,; 54lbs, per yard would be 
required for a 4ft. B~in. gauge; and 60 lbs. p(lr Y?rd (or th.e gatige .of'. 5ft, 3in. ·In-one case, there would be an 
increase of 'l5 per cent. in the gross weight of the rails _necessary, and jn _tp.e other nearly 50 per cent. as compared 
with those necessary for the narrow: g~uge_ of 3ft. 6in. 

123. So that, as excellent timber exJsts· in :riu:n:ierous place_s along. tl!e ronte,-and. superior ballast is procured 
on the site of the works, the extra cost of thtls.e,items in the. broader g3:uges. ismot a-very. :heavy one, and the whole 
question of the relative cost of th!) broader gauges over one of 3ft, 6ia, -:would mainly resolve itself into the state of 
the iro.n market at the time of constructing the line. . · . 

124. The important adv~ntage of adopting so n'nrrow a gauge as 3ft. 6in. is the facility it gives of safely 
passing, with moderate speeds, severe curves on the line of rails. This is its chief point of recommendation, and, 
if slow speeds are to be followed, one of great consideration in a mountainous ci:ruiitry like the Province of Nelson. 

125. The gauge of 4ft. B½in; certainly presents; in ·my judgment, tbe·most tem.pting arguments for its adoption; 
for, contrary to the narrow gauge of 3ft. 6in;: a.-its working'is more certain; b.-its ·speed may safely reach the 
average of 20 miles an hour, on a line·where the curves would be as sharp as a r,adius· of IO chains, and be very 
numerous; c.-its servants would be less numerous; d.-its ·rolling stock ofless extent;, and, ·e:-its cc,st of working· 
less. .. · · 

126. Supposil)g, however, that·the narrower gauge of 3ft; 6in. ·was adopt~d"as the orie 'best adapted for mineral 
traffic, and that in the course of time other traffic was so developed· as to require' '•higher speeds, then a broader 
gauge becomes at once necessary; and the question arises at what cost can this .chal)ge of g3:ugf .be accomplished. 

127. The reason is obvious, for -the curves would ·have to· be' decreased in' severity, the ballasting must be 
widened, the sleepers .be replaced by longer ones, and a heavier rail substituted for that which would suffice for a 
gauge of 3ft. 6in. 

4-B½ gauge re­
commended. 

128. Now, 1 have no hesitation in saying that such a change would be very costly-indeed,-if-,the-line·-was;.in the Cost of altering 
first instance, laid out simply for a gauge of 3 ft. 6 in., and regardless of possibhi · future increase of width· gauge hereafter. 
being necessary; and this cost would bi! greatly, augmeI\ted from the -necessity· of..keeping ,the traffic on the line 
open while the alteration of gauge was being ~ade. . . . . . · · 

129. I need hardly say that, unae·r.such con.ditions; the c,ost i;>f' ilie ,new wci~:ks would, of necessity, be very 
much in excess of-.what they would be it' eons_tructed unqer ordinary circumsta~ces. 

130. So that ~e must·come back to the Qonsideration.as to-hciw far it.fa prudent to constmct a railway of some 
200 miles long at a moderate cost, but a very narrow gauge,_. with.the _certainty-of- being only able to accomplish 
a very limited speed, against a broader g8uge, of say .4ft. !3Jin.,. wher~ .higher speeds. may. be safely attained. 

131. The cur:ves iOn the trunk iine tb~t ,I pr~p◊se. :nePd ,not,. I-think;'exceed, arradias of..10 chains, but OD the 
branch to Westport curves whose radius is 7.½ chains are very frequent.· 

132. We must not, I_ think, on a gauge of 3ft· .. 6in. caiculate ~pon ,attaining with perfect safety a speed greater 
than about 12½ miles per hour on the average, which would enable the journey from Nelson to Cobden to be 
accomplished in about 14 hours, and from Nels_on to Westport in about_ 11½ hours._ .. * ' 'lit . ... ' "' '* .... ''*. 

136, It appears, therefore, that in determining the gauge to be adopted, a variety of present circu1;1stances, as 
well as those which are not only ,possible but-prol:iable to arise,. must·-be .duly,:weighed; ,and' to me it seema that 
though there are very 'Strong inducements to .adopt a gauge .as small as .3ft ,6in., :its effects .. must be to localise and 
limit the good that would arise from its construction;and-to',e·xclu<le•.from--the P,ro'vin·ce, of-Nelson all those great 
benefits which a through'tiaffic secures to a district.. · · 

. . . . ' . 
137. These are some of .the .many points which. your .Horror's Government have--to;consider respecting the best 

gau,$e for the proposed railway. ,· If you:are,convinced that.so-long a Jine .should· be· ,constructed, as· for. a•,niineral 
tramc only, then adopt a !?Ruge of 3ft. 6in.; but if you think that a larger view of the question should be taken, as 

. to how the gauge would benefit the whole of-tbe:,Middle: Island,. that the traffic.would be of,,a, mixed :character, a~d 
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Paper, on Nar- that a portion, if not the whole linP, might be considered a& forming a part of a trunk line· to Canterbury and else-

rt/:,J;,_ Broad where, then adop't a gauge of 4ft. 8½in, '. · · 

Al'PBt<mx D 2. 138. During my· examination of the routes I endeavoured to ascertain, by the ex-istfng water-courses, the 
Culverts and probable average cost per mile of culverts and small bridges. So long as the spans necessary are less than 35ft., 
bridges. they will not be separately noted-so that in the estimates which follow the cost of bridging will be in two- items, 

viz.-a rate per mile for small bridges, under 35: feet span, and the estimated cost of britlges 0£ larger spans. 

Estimate for one 
mile, exclusive of 
large bridges and 
heavy earth­
works. 

3-G gauge, £1965. 

4-8½ gauge;, 
£2265. 

5-3 gauge, £2474;. 
to which must be· 
added for hea ry 
earthworks 

£2087 for 3-6' 
gauge. 

£2440 for 4-8½ 
gauge, and 

£271 o for 5-a 
gauge,. 

139. Before going into the· consideration of the estimates, it is necessary for me to observe· that, as the works in 
the valley of the Buller are of guite a different character from those on the 0rher parts ofi the·line, I purpose making a 
separate estimate for each portron·, so as to arrive at more accurate results; and for this purpose I attach a sketch of 
a cross section, which may be taken as on average of the side cuttings, for one-third the length" of the line in the 
Buller valley, below the Devilrs Grip. It must be observed that there are places' where the cross sections would be 
less favorable than is _shown· in figure, while on the other hand there are many places where they would be more 
favorable, so that on the whole the sketch may be taken, excluding the retaining wall, as a fair average, as far as my 
judgment goes. The pitched facing to thP embankment would be necessary in some cases where the natural slope 
terminates close to the edge of the river. . . ~ . . ~ 

APPROXIMATE Estimate far One Mile of Railway, exclusi-ve of large Bridges and of all Works in tlte Valle1J of 
tlie Buller. . · · 

144. The gauge being 3ft. 6in :-

Clearing 10 acres of bush,. at£6 ................... .-..•.•...... 
A ver~ge excavation, 4000 cubic yards. at ls. 3d .• ..••.••••••••.• 
Fen?1~g · •.••. '. •.••••...•........• , •• ~ •• ; ••• , • , . , • , • , • • • • • • 
Dram mg •......•.••••...••....•••.. , •••.••••....••. ; • ; .... 
Two level crossings, complete ••...••••••.••.•••.•......••.•• 
Accommodation gates ..•••.• ; ..•..•......••..•••••..••.•••• 
Ballasting, 2077 cubic yards, at 2s ....•...•• · ................. . 
Sleepers, 1760, at. 2s., 3d. • . • • • • . •••.••••••.•••.•. • .•.•...•••. 
Rails, 66 tons, at £1_1! ...•....•..••••..•••..••••...••.....•... 
Fish joints o:nd spikes .•••.•..•..• -•••.••••• : • . . . • • . . . • • • • ..• 
Plate-laying, 1:760 lineal yards, at 2s .••. , ••••.•.. ; •• : ••••.•..• 

£ s. 
60 0 

250 0 
168 0 
40 0 
80 0 
30 0 

207 14 
198 0 
726 0 
30 0 

176 0 

d. 
0· 
0 
0 
0 
0 
0 
O• 
0 
o, 
0 
0 

Total ............................. £1965 14 O 

1'45. The gauge being 4ft. _8!in, :....:... . 

Clearing 10 a~res of bush, at £6 .............................. . 
Exca_vations, 4600 cubic yards, at Is. 3d • •••••..••• : .•••....••. ; 
Fen?11;1g ............................................... , • ,. 
Drammg ....••••• ,, •••••••.•...•••••••••••....•.. ••·· ,. • • 
Two level crossings, complete ............................... . 
Accommodation gates ...••••••••.••••••••••.••••••...•••••• 
Ballasting, 2444 cu~ic yards, at 2s-.......................... _ .•.. 
Sleepers,. 1760, at 2s. 6d • •••••••••.••••.••••••.••. _ ••.••.•• ~ •••• 
Rails, 85 tons~ at £11 •..•..•••••••••.•...•... • .•...•.... , .•• 
Fish-joints and spikes .•.•...••.•..• : •.•••••..••••.•.....••. 
Plate-laying,,1760 lineal y11rds1 at 2s ........................... . 

£ s. d. 
60 0 0 

287 10 0 
168 0 0 

40 0 0 
80 0 0 
30 0 0' 

244 8 o, 
220 0 0 
925, 0 O' 
35 0 0 

176 .0 0 

Total ................. ." •. .. ... .. .. . . . £2265 18 o· 
-= 

146. The gauge being 5ft. 3fo. :'-
£ s. d: 
60 0 0 

331 2 6: 
168 0 0 
40 .0 0· 
80 0 0· 
30 0 0 

262 16 o· 
242 0 0 

1045 0 0 
40 0 o· 

176 0 0 

Clearing 10 acres of bush, at £0: ...•. ; ......... , • ,·, . ,· ........ · ... . 
Excavation&, 5290 cubic yards, at Is. 3d • .•• , •••••..•....•.••.•• 

t:t~!g : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Two level crossings, complete ••••• ·,, •• ,,,, ••••• ." ••.•.••........ 
Accommodation gates .•.••••...•••......... _._ •.•..•.....••.... 
Ballasting, 2628 cubic yard's, at 2s .•.••. ; .•• , .••.••.••.•.••• , •.• 
Sleepers, 1760, at 2s. 9d • ••••..•••••••••.•••• · ••.••.••.••••••••... 
Rails, 95 tons, ·at £11 ............. , ........................... . 
Fish-plates and spikes • . . . . • • • • . • • • • • . ....•................ 
Plate~laying, 1760 lineal yatrds, at 2s ........... ~, •. ; •. '. .......... . 

Total ,' •.•......•.• _ ................... £2474 18 6· 

147. To each of these estimates for one mile· oft railway we· must add when the line is fo the Valley of the 
B"u,ller, below the Devil's Grip, as follows:,--· 

£ s. d. 
For 3 feet 6 inch> gauge;- 15',580 cubic yard·s of excavation, at 3s;,. 

= £2337 - £250 = .. . . . . . . . . . . , ............. ,. . . . . . . . . . . 2087 0 0 
iior 4 feet 8! inch grutige, 181186 cubfo yards oli excavation, at 3s., 

= £272-7 18s. - £287 l0s. =..................... .. . . .. .. . 2440 8 O 
For~ feet 3 inch gauge, 20,340 cubic yards of excavation, at 3s., 

= £3051 - £331 2s. 6d. === • . • • .. • • • • • • • • • .. • . • • • . • . • • • . • . 2719 17 6· 
We then arrive at the estimates of the entire line as .follows, and the branch to Westport. 

148. Estimate of trunk line from Nelson _to Cobden; gauge 3 feet 6 inches:-



149. 

125 miles of railway, nb part of whil:h is: in the Valley of the ·. £ ,s. d: 
Buller, below the Devil's Grip, at £1965 14s. per mile •..... 245,6_10 10 0 

55 miles ofrailway, the whole of which is. in the Valley of tbe · ' 
'Buller, below the Devil's Grip, at £4052 14s. -per mile .•.• ; • · 2221898 · 10 0 

Small bridi,ies and culverts,-less tpan: 3,0 ,fe.et· span,- about 6400 · 
feet, at £4 ..... · .......... , ..... ;: •• · ..•• ; ;: •.••. .. ·• ;-.· ••• , •••.. 25,000 ·o 0 

Large Rivers- · · · · · .£, · · · · · £ · 
Wairoa .... ,,_ ..•...• 450 feei,.at.16· '7200· · 
E!g~~y.-eight : • ; . . . . • · 80 . 1280 .. 
~a1-1t1•;·,. ••.••••••..• · • 200 3200 ·· 

· ·Kerr's.: .•.. , .. ,..... 40 640' · 
Hope· ......... ·.·• •·. 80 . 1280 . 
· Granite ..•.....• .-.-.· • 40 · 640· 
Owen ..••••••.•..• , .. • 120 1920 · 
Matiri.:.• .•...•.••• · •• • 300 - • • • • • • • .. . . . 4800 - • 
Newtc,n .•.• ·.-..... •• 120 .. 1920. 
Buller ...... · .•.••••• · 300 • 4800 
Dee ... · ............. · 100 1600. 
Inangahua ..•••••... 200 3200 
Curtis' .. · ......... -. . • 120 1920 
Greenfield's.·.; ...•.. · 150 2400· 

. Sharp's ; . . • • • • • • • .. 100 1600 
· Adams' ••.•. · .. ·.·.·.·.. 50 800 
Little Grey . . . . • • • . . 40 .64.0 
Wood's ... ; .. .. ... . 50 800 
Little Grey . . •.. . • . . • . 50 800 

Ditto. . . . . . . . •. . . . . 200 . 3200 
Big Grey........... 400 · 6400· 
Duffer's Gully . . . • . • 50. 800 
'Ahaura River . . • • • . . . 300 4800. 
Nelson's............ 200 . 3200 
Red Jack's . . . • . • . . • 60 960' 
l\tuori's . . . . . . . . . • . . 50 800 
Twelve-mile .. , • . •.• • . 40 560' 
Big Grey .. • • .. • .. . 400 6400 
Deep Gully . . .. . •.. . . 50 . 800, . 
Coal Creek . . . • • • . . 100 1600 

.Protective works on the ·Buller . ; . ; .. ; ; ; •... : : .........• : •. · 
Retaining and breast.walls, say . ; ; • ; . ; ; . ; . ; ... ; ; . ; • ; •...... 
Viaduct at 99¾ miles, or in lieu; cross the Buller twice· ; ; ; ; . ; ; . 
~oa~ bridges, and diversion of public toads ...• •.• ........... . 
Stauous .....•. ; • ; .•••..... ; : ..• ; .• : .. · · .......•.••..•.•.. 
Land ............................... · ....... ;, . .' .•.• ·.;. ·: .. 
Telegraph, 180 iniles, at £60 •• , . ,-;'.; ..... " ..•..... · •.. ; ..•.. 
Detailed survey ; ; .•....... ; . ;. ; ; : , , .• ; , •... .- ..••.•.•.• ; ... 

69,960 o O' 
8400 0 'O 
IO0O' ·0 0 

, 9600 0 0 
2000 0 0 
9000 0 0 

17,000 o:.o· 
10,800 0 0 

6300 0 0 

Total,.- ..... : ............. · .. .' .... £627,56~ ·.o 0' 

Estimate of branch to Westport:- · ·· · · · 
' 27 miles of Railway; all of which is in the-Valley of the Buller, 

at£405214s. per mile· ....••....•• ·. · .••• · ••...... .- •... ·•· .••• ,' 
Small bridges and culverts; 810 feet·at £4 : : .•..•.•.• : ....••• 
Retaining t_he Breast-walls, say ....... : ..•• ,' .· .••• , ......•• 

f~Jt1
~.:::::::::::::::. : : :·.:::: ·,::::: ·. ~:::: ·.::: :: : : : ·. ·::. :. 

Telegraph, 27 miles, at·£60·; : ..• : ..• : •• ;: .. ;;: ........ ; ;,; ;.; · 
Detailed survey ...•.. ; ; ............ ; ...................... ., .. 

£. s. d: 
109,423 18 '0 

3;240 o ·o 
3,000 O·, 0 
1.600· o o· 

·3000 0 0 
-1:6•20 · 0 ' O' 

·945 0 •O' 
-----'---

T0truI . . . .. .. .. . • . .. .. .... . .. .. . . . . .. . £122,828 18 o 

150. Tire Rolling. Stock. for such a line would not be heavy, and may be taken as folfows :·--
. · · · · · · · · · · · · · · · · · · · · £ ·s. ·d. 

10 Locomotives; at 2,000 ·;.; ..... : : ....... : • ; ; ., • .- .. ,'; ·.. .. • . • .. 20,000'. O O' 
10 Passenger carriages, at £200 : ..• : . : .. : •. : : .. · .......... · ..... · 2;000 0 0· 
5 Guard vans, at £200 ... ; . ; ; ..... ; ; .•...••. : • ; .. ; . ; ;. ; ••••• · · · l,000 · .0 0' 
40 Cattle trucks, at £50 ...•........ ; ; • ; •.•... ; ;. ; ... ; ; .. , ; ; · 2,0,00 · 0 O· 
300Coaltrucks,at£40·;;;; ... :.·:.· ...• : .... :: ................ ··l2,000· 0· 0 
Repairing shop and machinery, say .. ; ...... ; .... ;;.-.-.;;;;; .• ;.;.;. · 5,000· 0' 0' 

£42,000 0 0 

151. The· cost of the t:runk line and the branch would therefore be- about as follows ::.....a 
£ s; .,[; 

'l'runk ...... ; .................. · ... .- •.• · ............. ·.· ....... · &27,o69 o o 
Branch ..........•....... ·.; .........••... ,· .......... ;. ....• .... -12:2,81!8 1.8 o 
Rolling stock: .. :, .................. ; .................. :.. . .. . 42,000 O o· 

792,397 18 0 
Contingencies at £ 10 per cent. • . .- ••.•.... .- .. , .- .. · ... · .•. _. • •. • . .. 79,239 14 0 

Total· ........•.••.•••••...• ,, ••••••• £871,637 12· O 
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152. Therefore, as the·total distance is 207 miles, the cost per mile will not exceed £4210. 

153. Estimate for trunk'line, gauge 4ft, S½in. :-:- . · . 
· 125 miles of Railway, no part of.which is in the Valley of the 

£ s •. d. 

154, 

Buller, at £2265 18s .....••••••.....•••••...••.•..• , .•.. 
55 miles of Railway, the whole ofwp.i<,l). is Jn.the .Valley of the 

Buller, at £4706 6s. per mile •••••..•••.•••.• : •••••.•••.. 
Small Bridges as before •.••.•..••••.•••...••.....•.•••••.• 
Large Bridges as before, but increased in cost according to in- · 

creased width .• ; ; · ••..•••...••••••••••.•.•••....•..•..... , • 
Protective Works on the Buller . • • • • • • • . • • • • • • . • • • • • • • ••• 
Viaduct ......••....••••.•.••....•..•..•.••..•.• ;_ ••...•.. ; · 
Road Bridges, and Diversion of Roads ..•...•.••••......•••• 
Retaining Walls ................................ •.•.•.• ..••• , 
Stations ...•........•.•.•.•.•••....•..•..•.•..••...•...••. 
Land ........ ;; .. _ ....... _ ........................ _ ....•.. 
Telegraph ........ -....................................... • 
Detailed Survey • .- .•.•••..•••...•..••••••••.....•...•..•... 

283,237 10 0 

258,846 10 0 
25,000 0 0 

. 77,247 0 0 
_9,275 0 0 

10,600 0 0 
2,000 0 0 
1,000 0 0 
9,000 0 0 

17,000 0 0 
10,800 0 0 

_6,300 0 0 

Total . . • . • • • • • • • . . . • • • • • . . • . . . £710,306 O O 
Contingencies at £10 per cent . . • • • • • • • •• • • • • . . . • • . • . ... . . . 89,717 12 0 

Total • . . • • • . • • • . • • . • . • . . . . . • . . £986,893 12 0 
Estimate of branch to Westport:- · · · -· ·====-

27 m_iles of Railway, all of which is in the Valley of the Buller, 
at £4706 6s. per mile ..••••..••.••.•••...••..•••••.••.••. 

Small bridges, as before ..•.•.••...•...•.....•.•.......••• 
Retaining and breast-walls ...••...••••••• , •••...•...•.••.. 1 •• 

Stations ...••.•.•••••.••••...•....••••••••..••••...•... • .•. 
Land ..••••..•••••••.••.•..••••.•••...•. · .• · ••.•..••..... 
Telegraph ..••....•..••••••••••••••••..•••••.•.......... 
Detailed survey ••••...•......•..........•.•..•••••••..... 

127,0iO O 0 
3240 0 0 
3000 0 0 
1600 0 0 
3000 0 0 
1620 0 0 
945 0 0 

Total.. • .. • .. .......... ~ .. ~. £140,475 O O 

155. Rolling stock, •••..• ' ...•.•.••••.•.••.•. , . . • . . . . • • • • • • • • . . . . . . . • . • £46,395 0 O 

156. Summary :- . 
Trunk line ..... · ........................................ . 
Branch ,line .••••••••• ·; ..•. ; • ; ••..••••...•.•..•• .- ••.••••• 
Rolling stock ...••.... '. ..•••• ; •• : : . : ...•..•.........•.•.. 

710,306 0 0 
140,475 0 0 
46,395 0 0 

Total. ......... :~ ........... £897,176 O 0 
157. Estimate,oftrunk line, gauge 5 feet 3 inches:- . . -·=· -· ===-

125 miles of railway, no part of which is in ·the Valley.of the 
Buller, at £2474 18s. 6d. per mile . . . .. • . .. . • . . • . . . • .. • . . . 309,365 12 6 

55 miles of railway, the whole of which is in the Valley of the 
Buller, at-£5194 16s. per mile ............................ 285,714 0 ·O 

Small bridges,- as before •..• · ... ·........... ... • • • .. . . . . . . 25,000 0 0 
Large bridges, a8 before, but increased in cost according to 

increased width ......•.•........•..••....• · .....•........ 
Prote.ctive works in the Buller .... ; ................... : ..• 
Retaining and breast-walls .............. · ................. . 
Viaduct at' 99¾ miles, or in lieu, cross the Buller twice ...•.... 
~oa? bridges, and diversion of public roads: •.••••...•••••.•••. 
~tat10ns .•......•••••..•.•.......••...•.......•..........• 
Land ••••••••.• : •••.•.. ; .....••.•. • • • •· •.• • • • • • • • • • • • • • • • • 
Telegraph ......••.....•..•••• ; ........•.•............... 
Detailed survey .•. · •...•...•••. ; • ; .' .•.•• ; •......••..•....• 

80,162 0. 0 
Q625 0 0 
1000 0 0 

11,000 0 0 
2000 0 0 
9000 0 0 

17,000 0 0 
10,800 0 0 

6300 0 0 

Total ........................ £766,966 12 6 
158. Estimate· of branch to Westport:-

27 miles of railway, all of which is in the Valley of the Buller, 
. at £5194 16s. per mile ....•....•... .-.......... · ... ·.· ..... . 

Small bridges and culverts ................................ . 
Retaining and breast-walls, say . : .•. ; : • ; •.•...•.. ; .•••.••.. 
Stations . . . . . . • • • . ...••.• : ........• : •••••.....•....•••• • 
Land .. · .......•...... : ..•.•••. : .• ;;. : •.•. •······ • · •· •··· 
Telegraph .•.• ; .••..•.••...•. ; .. ; : .. ; : . ; ; .... · ... : . . . . •.• 
Detailed Survey ••••...•.........•• ; •....•.. _. , •• ; ••• , •..••.. 

140,252 0 0 
3240 0 0 
3000 0 0 
1600 0 0 
3000 0 0 
1620 O 0 
945 0 0 

---
Total ................. · ....... £153,664 O 0 

159. Rolling stock •........•.......•..••••••••.••..•••••.. , •••••• , •... 

160. Summary,:- . 
Trunk line ...•.....••••• , • , .•................•.•••••.••.• 
Branch line .....•........••.••..•.... ; .• ; ••••......•.••• ~ 
Rolling stock ....•... _ ...•..••.••. : ..... _ .•..... , •••...•• _ •.. 

48,125 0 0 
==== 

766,966 12 6 
153,664 0 0 
48,125 0 0 

968,755 12 6 
Contingencies, at £10 per cent....................... • .. .. . . 96,875 11 3 

Total ....••..••....•.•••.... :£1,065,631 3 9 



[31 J 
161. A summary of the cost of the Railway on different.gauges. will stand thus:-

£ s. d. Per Mile. 
3 feet 6 inches gauge - ~n,os7 2 ._O .£4210 
4 feet S½ irn;il1es gauge - 986,~9~ I~ .. Q £4768 
5 feet 3 inches gauge - 1,065,631 3 9 £5148 

. ' . . . . . . 

166. If, then, a 3ft. 6in. g~uge was adopted .ths div\dend ."'.'011ld be ~9 ·19s. 9,d. per cent.,;. ~n a 4ft, 8½~,•. gauge, 
£8 ls. 2d. per cent. ; if a 5ft. 3rn. gauge, £7 ls. 9d. per cent, . · . . ·•· . . . . . -~ . 

I have the honor to be, . . Sir, . . .. 
· Your obedient Servant, 

HENRY WRIGG, . 
: Civil Engineer.,. A .I. C.E; . 

Nelson,,31_st March, 1868, 

PAPERS ON LOCOMOTIVES. ON ORDINARY ROADS· WITH:OUT ~AILS. 

APPENDIX E I. 
EXTRACTS from Minutes of Evidence taken before a Committee of the House of Commons in 1831. 

• * * • ~ * • 
Mr. NATHANIEL ·oGLE examined.-Their experimental vehicle, weighing about 3 tons, has been propelled 

from London to Southampton, and on the roads in the vicinity of Milbrook, at vari_ous speeds.. The greatest velocity 
obtained over rather a "'.et road, with patches of gravel upon it, was from 32_ to 35 miles· an hour,' and, oil a. good 
road, could have increased that velocity to 40 miles. They have ascended a hill with a soft 'Yet bottom, _rising I foot 
in 6, but at rather a slow rate. They have ascended one of' the loftiest· hills near Southampton at 16½ miles an hour. 
Went from the turnpike gate at Southampton to the 4-milestone on the London ro,ad, a continued elevatioµ with a 
very slight descent, at a rate of 24½ miles an hour, loadf<l with people, * * * * 

The two cylinde~s co~municate with their pistons with a crank-axle, to the ends of which eithe~ one or both 
wheels are affixed, as may be requireiJ. One wheel is found sufficient, excepting under very difficult circumstances, 
and when the elevation is.about 1 in 6, to impel the vehicle forward. ,Explosion is impossible, because the cylinders 
of which the boiler:is composed are so small as ~o bear a greater pressure than could be, procj.uced by ,the quantity of 
fire bPneath the boiler; !l.nd if any one _of these cylinders should be injured it woµld J:>.~com,e merely: a safe~y valve to 
the rest. Have n·ever, even with the greatest pressure,_burst, rent, or injured their.~oilers; and they have not once 
required cleaning, after having been twelve months in use. . ~ . · . · _;;, •· · · · * 

When going at 10 miles an hou_r, can stop within a less space tha~ a carriage dra,vn by hors11s cm~. Has seen 
19 persons upon it when going at the rate before me°'tioned. Thinks the injury done by steam c,arriages are not o,n,e­
half of that which is caused by horse-drawn carriages. Their wheels are cylindrical, with flat tires, and 5 feet 6 
inches in diameter. Have never met with any accident; not one bolt, not one screw, has ever gh:en '\;Vay· during 12 
months, and under circumstances which would have destroyed any other carriage. · They have, beyond all question, 
realized the power of propelling vehicles of any weight at any required velocity, and the remaimng imp_rovei;nents 
they are engaged in regard slight details merely. Finds from experience that the larger the cylinder the better. · 

;jf• * * * * ,;, * 
Mr. W. ALLTOF'r SU:M MERS, Engi~eer, examined.-Has superinten9ed the building of two steam vehicles; 

the lightest of the two weighed about 2 tons 10 cwt. Travelled in it when· there '\Vere ten persons upon it, at the 
average rate of about 9 miles an hour, from Uable-8treet, W ellclose-square, J:iondon, to within two and a half. miles 
of Basingstoke, when the crank shaft broke, and the carriage was put into a barge and. sent back to_ town. This is 
not the carriage, however, to which the previous evidence of Mr, Ogle refers, nor is it upon the same principle, except 
that the boiler with which it was .furnished has been transferred to' the v11hicle by Mr .. Ogle,· When going to 
Basingstoke tried to increase the speed, but were unable to do it, because the size of the engines would not consume 
the quantity of steam generated, There were three cylinders, each 4 inches in diameter, and the stroke of the piston 
in each was 12 inches; in the carriage described by Mr. Ogle the cylinders are 7-½ inches each in diameter, aµd the 
stroke of each is 18 inches. Has travelled in this new carriage 15 miles per hour with l 9 persons on the carriage. * 
* Has no doubt of its being able to carry 3 tons at the rate of 10 miles an hour, exclusive of its own weight; and 
after certain improvements whi~h they have in view are completed, feels assured that much greater weights may be 
carried at that rate, Has never tested this by experiment, but grounds his .opinion on having seen the steam blowing 
off at both safety valves with tremendous violence when travelling at the rate of 30 miles an hour; has continued 
travelling at the rate of 30 miles an hour, 4½ hours very frequently, and could have continued longer had they not 
required a fresh supply_ of water, the tank not being quite large enough. Since. the last improvement in the furnace 
they have never found any difficulty, when the- fire is in good order, in travelling over the worst and most hilly 
1oads. • * * ' * * *' * 

Were the carriage to go at the rate of 5 miles an hour only instead of 10, . it would be able to carry a much 
greater weight than 3 tons; cannot exactly say how much. * • * * 

Has never had any accident from ho~ses being alarmed; the noise is not so great as that of a vehicle drawn by 
horses. * * *'· ,;:. * 

The steepest hill they have ever ascended was 1 foot in 6 ; that was the hill at Shirley, for a distance of about 
200 yards. Both the wheels were in gear at the time, and there was not the slightest symptom of their slipping. 
Ascended it at a velocity of nearly 5 miles an hour, with 14 or 15 persons on the carriage, Can stop the vehicle-
within a distance of 12 foet. The engine is calculated at 20 horse power, 

* * * • * 
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APPENDIX E 2. 

REPORT ef a Select Committee ef·the House_ of Commons appointed to investigate and report upon tlte Suqject of 
· Steam· Can·iage_s · ( Road _Locomotives) in tlte Year 1831. 

THE Committee after examining several eminent Engineers came to the following conclusions :­
" That sufficient evidence has ·been adduced to convinc~ your Committee,-
" I. That carriages can be pfopelled by steam on common roads at an average rate of 10 miles per hour. 
"2. That, at this rate, they have conveyed upwards of 14 passengers. 
"3. That their weight, including engine, fuel, water," and attendants, may be under 3 tons. 
"4. That they can ascPnd and descend hills of considerable inclination with facility and safety. 
"5. That they are perfectly bafe for passengers. . 
"6. That they are not (or need not be if properly constructed) nuisances to tlie public. 
"7. That they will become a speedier and cheaper mode of conveyance than carriages drawn by horses. 
" 8. That, as they admit of greater breadth of tire than other carriages, and as the roads are not acted on so 

injuriously as by the feet of horses in common draught, such carriages will cause less wear of roads than coaches 
drawn by horses. 

;, f). · That rates .of toll have be.en imposed on steam carriages wqich would prohibit their being used on several 
lines of r.oad were such charges permitted to remain unaltered." 

APPENDIX E 3. 

AN ACCOUNT eftlte Road Locomotives constructed bf; _Mr. HANCOCK, Sir GOLDSMITH GURNEY, Sm JAMES 
. ANDERSON, DR. CHURCH, COLONEL MAmrno:.I, and others, extracted from worllS on Steam Locomotive.•, by 
BREES, HEBERT, and otlter Civil qnd 1W:ecl1anical Engineers. 

EXPERIMENTS to ascertain these various points occupied Mr. Hancock till- the beginning of the year 1831, so 
that foll six years had elapsed from the commencement of his locomotive pursuits before the Infant was 
produced in a state _somewhat to the satisfaction of his own mind. The trials made during this probationary 
period comprise a total of many hundred miles, all made upon the high roads near London, principally 
in the vicinity of Stratford; between which place and Whitechapel, vehicles of every description l:.eino- in 
c?nstant motio~, . afforded_ him. an excellent OJ_Jport1.1n~ty of. obtaining practical experience. uncle: e~ery 
mrcumstance of difficulty: m which a steam carriage might be expected to be plnced; and this consideration 
determined him to give the most frequented road the preforence. In February, 1831, he commenced runnincr the 
Infant regularly on the road between titratford and London, not, certainly, with an anticipation of profit but as a 
means• of dissipating any remaining prejudices, and establishing a favourable judgment in the public mina' as to the 
practicability of steam travellin~ on common _roads, Mr. Hancock observes, that it is an undeniable fact, and a 
source of proud satisfaction to him, that a steam carriage of his construction was the first that ever plied on a 

· cmm:non road, and that he achieved this triumph single-handed. •~ '~ * ,. 

Blowing off ste.am, either from the safety valve or from the engines, creates no nuisance,. because it is injected · 
"into the fire in every direction," ·and so destroyed. The carriage can be turned in little more than ten feet and 

· stopped in much· shorter space that any horse-coach~ * · _ '* ,t " ' 

In October, 1832, Mr. Hancock determined to make a trip to Brighton. On Wednesday, October 31, this 
ste.am carriage came from Stratford, through the streets of the city, at the different speeds necessary to keep its 
Y,lace be?ind ?r before ot~er carriages, as_ocrasion r_~qui:red, 3;nd took u_p ~ts q~mrters 0:1 Bl8;ckfriars Road, to prepare 
for the following day's trial. Accompamed by a scientific friend, a d1stmgmshed ofl10er rn the navy, I joined Mr. 
Hancock's friends on the next morning, making- eleven passengers in all. We started at the rate of nine miles an 
hour, and kept this.speed until we arrived at Redhill (where nil coaches at this season require six horses), which we 
ascended at the speed of between five and six miles an hour. 'l'he bane of the journey was an insufficient supply of 
coke and water; the water, indeed, we were oblig-ed to suck up with one of Hancock's flexible hose pipes, at such 
JlOnds an!i streams as -we could find. These· difficulties delayed the completion of the journey (~ubsequently 
performed by steam in less thanfive hours) till ·next day;" but _on our return our speed was much increased nnd one 
mile ,vas accomplished up hill ·at the speed of 17 miles pe~· hour. * * ,. ' * 

·During the year 1835 he also ·brought out a gig- calculated for .the accommodation of three persons; he ran it 
repeatedly, and it is not to be believed by any but those who travelled by it how easy the motion of it was. The 
limit of its speed was probably from 27 to 30 miles, but it was seldom worked more thun 17 or 18 miles per hour. 

• * . * • • * ~ 

The Infant, in the Autumn Qf 1832; ran to Brighton-the first steam carriage that had br.en seen there• acraii1 
it ran there in the summer of 1833, as·"did the Autopsy. The first day the Automaton was worked it took a parfy t~ 
Romford and back, without the smallest repair or alteration being required. * "' "" "' 
It travelled on the ordinary road at 12 to 14 miles, and ascended the hills, which are very steep, at 7 or 8 miles 
per hour. * * · * «· * '" 

The average working speed of the carriages is from _10 to 12 miles an hour, though they may be pushed for 
beyond this. The fuel costs about 2~d. per mile. 

\- * ' *· ~ if'; 

Mr. Gurney (now Sir Goidsn(ith Gurney) was thP. ne.xt engineer who applied himself to the subjert of steam 
locomotion on common roads. His first eng-iue was constructed in 1830. · It weighed 2 tons, and drew a carriage 
containing 18 passengers, at a speed of 10 to 13 miles an hour. 

Aftrr some experiments this engine and carriage, and one or two others constructed on the samn plan, were 
placed upon the road between Cheltenham and Gloucester as regular Stage Coaches. Notwithstandino- much 
interested opposition, extravagantly heavy tolls, and mauy mishaps and breakdowns, they maintained thei~ places 



.. 
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upon 'the 1;oad for about' four months, running four times a day, the distance of nine ·miles having been performed 
in the average time of fifty-five minutes. Although so far successful; this mode _of transit soon proved to be a failure 
in a commercial sense, and was abandoned at a great loss ; and Sir Goldsmith Gurney, after having devoted many 
years of time and large sums of money to the construction of steam carriages to run on -common roads, finally 
abandoned the idea. . . 

* *. * * "' 
Mr. Scott Russell, Sir James Anderson, Dr. Church, Colonel Maceroni, and several other persons, down to the 

time of the last Great International Exhibition, afterwards devoted much time and money to the construction of road 
locomotives. Some of them were m01;l.els, and others were made of full size, and fairly tried on the ordinary roads, 
but not one was found equal, in a commercial view, to the task of conveying passengers in competition with the 
usual coaches. 

PAPERS ON LOCOMOTIVES ON ORDINARY. ROADS WITH RAILS. 

APPENDIX F I. 
LOCOMOTIVES ON.RAILS ON HIGHWAYS. 

Extracted from" Road and Rails," by W. BRIDGES AD.A.Ms, C.E. 

WHEN _we lo~k over the map of England, and behold how :v~ry small is the amount of railway mileage com­
pared with the mileage of turnpike roads and other highways, we naturally ask, must these roads and all the 
property bordering them be for ever doomed to stagnation,-be condemned to a transit analogous to that of Chinese 
junks for slowness, and without the economy of railway transit? .There is no valid reason-nothing to prevent 
their almost immediate conversion into practical railways over almost their whole mileage, provided only that the 
landholders and the inhabitants of unrailroaded towns and villages will·nwake from their slumber. 

Objectors will cry oµt that it cannot be, that the outlay i8 too great,-fro~ £10,000 to £50,000 per mile. 
This has been, but need not be again. There are 22,000 miles of turnpike-road fa England and Wales. What they 
have cost to make is beside the question: there they are, and £8,000,000 have been borrowed on them on mortgage, 
and their interest is in arrear. And little as is the work done upon them, their annual maintenance costs £33 per mile. 
Are these roads, and the many more miles of highway and parish end farm-roads connected with them, and all the 
property they lead to, to lie comparatively waste, or to continue to be worked at·a cost ten times that of railway 
highways by steam, or shall they be made into practicable railways wherever steam may do the work of horses at 
a cheaper rate ? 

Upon the solution of this question depends the .practicability of placing the progress of' agriculture side by side 
:with that of manufactories in the districts still unoccupied by railways. Haulage on to the land and haulage off is 
the great daily cost to farmers. ,vithout cheap transit into their very farm-yards they cannot have cheap coal-at 
~east in the south,-and without cheap coal they cannot have steam-engines or machinery. Without machinery 
farmers cannot make good profits, or their lalldlords obtain large rents. In the general question of physical 
progress oui' chemists are in arrear of our machinists. In agricultural questions they are in advance of our 
machinists. 

Thirty years ago there was a strong public excitement in favour of steam-carriages on highways and turnpike­
roads. Townspeople, villagers, innkeepers, landlords, road trustees, all were opposed to them. It was said they 
would frighten horses, would blow up, would not go up hill, would overturn themselves down hill, and many other 
things. But they went on. ·walter Hancock ran his steam-carriage as an omnibus for four months, many times 
daily, between Paddington and the Bank. He climbed the hill 9f Pentonville, with the most execrable of all 
roads below him, and he descended it, and he did not frighten horses, and he did not blow up. On the subject of 
frightening horses there seems to be an unreasonable impression. To begin, horses belong to the few, steam belongs 
to the many. Horses will bear, when trHined, the firing of cannon, therefore they can be trained to bear the hissing 
of steam. And the many have a right to say, '' the engine is docile, submits to guidance; let the horses make way 
for the engine till they cease to be self'-will!Jd. A shying horse is a wild creature and a dangerous one, and the 
owner ought not to bring him into public thoroughfares till he becomes a civilised and not a wild horse." 

The highway locomotists accomplished much, but rarely did th~y succeed in getting good workmanship into 
their engines, still less a good plan. And, worse than all, they had only a yielding, rough, and jolting road for 
their propelling fulcrum: this would ultimately have been amended, but the worst and final blow at the time 
was the advent of railways. ' 

The railways were made with edge rails above the surface of the ground, and that, saying nothing of the speed, 
seemed a conelusive reason against any attempt to lay down rails whereon to apply steam on the turnpikes. Thus 
the possibility of makinii; the turnpike-road serve two purposes seems never to have occurred. Yet all that is 
required, mechanically, is to insert efficient rails or trams on the surface of the roads at the same level. By this 
mode any kind of vehicle may cross and recross the road without impediment. 

The objections will be:-
First, cost. Answer-£1500 to £2000 per mile would pay all the cost, ·steam-carriages and waggons inclusive, 

Mere farm rails about £500 per mile. 
" Secondly, frightening horses. This difficulty has been before disposed of. 

Thirdly, difficulty of mounting hills. Answer-The Birmingham and Gloucester Railway has a three-mile hill 
of one in thirty-seven, which has been worked foi: many years with very heavy machinery. And the ruling gradient 
of the turnpike-road is one in thirty. Practicable light engines can be made to surmount this with a load behind 
of sixteen tons, say one hundred and fifty passengers. The same engines may travel twenty-five miles per hour on 
the level, and at a.reduced pace take one hundred tons of geods and engines behind it. 

Fourthly, ~ccidents from speed. Answer-It is not necessary to run more than stage-coach speed, and an 
engine would be quite as amenable to control in stopping and starting. · 

Fifthly, the difficulty of passing through towns and streets.-This depends entirely on the class of rail or tram laid 
down, and the kind of engines and carriages used. 'J'he engines and carriages used on ordinary railways, with their 
requirements of turn-tables, and points, and crossings, would not·auswer; nor does it follow that it would always 
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be desirable to me the main streets of a town for the rails or trams. But there is less risk from vehicles that follow 
a particular track than from those which cross dia~onally over a, road; children and,passengers can easily avoid the 
definite rail, but not so easily the indefinite track of the ordinary" carriage. ·The driver of· a self-guided machine hae 
only to incr~ase or diminish his speed; when he has to steer the machine also the risk is greater • 

Landlords, townspeople, villagers, innkeeper~, farmers, and others are all interested in bringing this thi'ng about. 
The turnpike bond-holders are also interested in it. .Are not the trustees, secretarie~, clerks, and surveyors also 
interested in it? At first sight it may seem otherwise, for they get by no means large stipends, and why should 
they trouble themselves to increase their work 7 

The reason seems plain. If the roads earn more money, higher salaries and wages can be afforded. No man 
can thrive so well by poor customers as by wealthy ones. The fund for paying- increased salaries would come out of 
the savings in repairs and maintenance, for rails under light machines would neither deflect nor abrade. 

It is not proposed to do all at once that which will follow in succession, the application of. rnils to twenty-two 
. thousand miles of highway, at a cost of fifty millions; involving nn amount probably equal to a whole year's 
surplus profits of the whole community. But let us imagine the results that would gradually be realised. 

Light locomotives, not needing a legion of offi~ers and machinists, but attended to each by its own captain, 
with an individual interest in its.well-doing, woulc! bring from the farms their produce of grain and dead meat-for 
no live meat ought to come through the town, poisoning it with the offal instead of leaving it on its own farm. Or 
they could bring what has never yet been brought, a sufficient stock of green ve.,.etables to supply the consuming 

. power of the towns on to the Mnin-line Stations, or convey them on the railed_ highway to the market direct. 
'£hey could be brought direct to the market from the very form yard ; and light movable rails, for the purpose of 
horse transit, could carry .manure on to the field and . bring produce off it, f'rom• and to the farm yard. The same 
engines can be arranged to work as stationary farm~engines, by merely lifting the wheels a short distance from the 
rails, and connecting them by a belt to the thrashing-machine, the turnip-cutter, and the chaff-cutter, or a small 
saw-bench and morticing-machine to execute. various wood or o_th«lr work for farm purposes. With fitting machines, 
many of the farm labourers,· with aptitude, would become carpenters or turn'!rs, or engine-fitters after a little 
practice. .And the engine might al~o lie run on to, the fields to pump water for irrigation. <!> * "' 

Lon"' it cannot be ere our suburban roads and country roads will have iron rails inserted in their surfaces, over 
wl1ich l~comotives with small· wheels will ,vork in hilly districts, :and locomotives with larger. wheels 
on more level districts. George Stephenson was right in preferring iron to gravel for road surfaces ; right in 
preferring levels to inclines ; but, notwithstanding, it is good to have the iron_ surface to the inclined road where the 
traffic is small till such time as the increased traffic will pay for levelling. The great trunk lines need feeders, and 
the branches of nature's trees are ever smaller th11-n the trunks. When the time shall come that the ro,,ds leading to 
our farms and pastures shall be all iron lines, fuel and materials of all kinds wiU'permPate the bye as well as the high 
roads, and a general mechanical education of the farm labourers will raise them more in the scale than the labo_urers 
of manufacturing· towns. The squalid huts will pass a,vay and. be no more, the easy means of transit will unlock the 
latent faculties, anJ the labour both of townsmen and countrymen will be convertible to either locality. Steam has 
l1een hitherto 'a worker only for the general public, or for the purposes of production; ,but steam or spme other form 
of.heat bas yet to be converted to all kirids of domestic purposes, whereby drudgery-the application of men and 
women to mere slave labour-will qecome extinct. 

APPENDIX F'2. 

LOCOMOTIVES ON RAILS LAID ON THE STREETS OF NEW YORK, PHILADELPHIA, SAN 
FRANCISCO, AN:D OTHER CITIES AND '!'OWNS. 

E:ctracted from "Roads and. Rails" by W. BRIDGES ADAMS, C.E. 
In the United States of America, when rail,vays commenced; the roads were of a very inferior kind ·both in town 

and. country, and there was little difficulty in persuading the community to permit the rails to pass freely ·through 
towns, just stipulating that through the streets the rngine should be uuhooked and horses substituted to .draw the 
trains. Then the engine was allowed to draw the trains at a slow pacr, and sub-equently a bell was suspended from 
an overhead gibbet, to be rung by the passing train as an automatic notice. * •' 

If only one line of carriages is to be used along the street rail, it is evident that all must move at the pace of the 
slowest; and if they be railway carriages, with wheels ·only adapted to run on rails, they cannot pass each other unless 
duplicate rails be used to turn off.· But this requires wide streets. · 

If therefore rails and railway carriages are to be used along alirie of street with shops, the railway, either single or 
rlouble, must be in the centre; and on either side must be a double space for carriages of.the ordinary kind, one-half 
for passengers and the other half for carriages to draw up at thP doors. Therefore, a street oftraflic with one central 
_line of rails would require to be 50 ieet in width, and with two lines of rails upwards of 60 feet. * "' 

The attempts that have •been made to lay down rails on common roads have not been judicious. To place a ma~s , 
of timber underground us a foundation, liable to rot and difficult to get at to repair, is a mistake;· and a still greater 
mistake is to make too light a rail,' Moreover, the edge~ of the rails must in all cases be guarded by paving, in order 
to prevent grooves being cut in the softer materials in which they are bedded. 

There is another difficulty; such rails must belong to the public and not to monopolists. The object professedly 
aimed at, to keep the monopoly of the edge-rail, while proffering to give the advantnge of the train to tile public, is a 
transparent pretext. 'fo use the trnm it would be necessary to alter at a great expense the width of the wheel~ of 
some thirty varying classes of vehicles; and if they were altered the monopoly 'ot' a flange to the wheel would be 
·worth·nothing, for the vehicles on a well-arranged tram would run quite as lightly as those on the edge rail, unless 
the flange wheel~ were greatly enlarged and of better construction. The problem must some day be solved. ;i, 

E,XTRACT from CAPTAtN: MURRAY'S_ Travels in 'tl\e United States, 1857. 
,;,_ 

· tum bled in ; 
, ,,;, By the time our luggage. was ticketed the train had arrived; some tumbled out, others 

the kettle.hissed, ar,d_ off we went, the first few. hundred yards of our journey being along the stre_et. 



[35 J 
Not bein"' accustomed to see a train going in full cry through the streets, I expected every minute to hear a dying 
squeak a~ some of the little urchins came out jumping and playing close to the cars; but they seemed to be pro­
tected by a kind of instinct, :ind I believe it would be as easy to drive a train over a cock-sparrow as over a Yankee 
boy. . • • • * • 

EXTRACT from tlte Illustrated News, 14tli July, 1866. 

. A STREET IN SAN FRANCisco. • * In one respect the San Franciscans are in advance of the 
in habitants of the cities of the Old World. 'l'he ~treet is provided with a tramway, on which steam cars or omnibuses 
run, and that too up the steep acclivities of the broad and noble streets, which have been carried far up the hills that 
. back the city looking from the magnificent bay. · 

EXTRACT from Sir S .. M. PETo's. Work on America, 1866. 

. * * The citizens residing in the towns anrl populous places of the different districts have hailed 
the approa~h of a railway as a blessing. ·Under certain regulations lines have been permitted to be laid down in· the 
main streets and thorou~hfares of the cities, so that the trains may travurse them Ht prescribed speeds, and so that 
goods may be put upon trucks at the very doors of the warehouses and shops. 'Whilst most people in our country 
have in fact repelled tho railroads from their localities, the people of the United States have invited them to their 
very streets and doors. * • • * 

[Besides the examples given above, steam omnibuses run through the streets of Philadelphia upon rails laid 
down upon the crown of the road, and .as the streets are too narrow to permit of more than one line of rails the 
carriages run up on.e and return down the adjoining street. The steam omnibus is also in use in the City of Nantes; 
and the Italian Government are so satisfied with the great saving which has been obtained by putting the Mont Cenis 
Railway on the ordinary road, that· they have cletermined to continue that line to Florence, (a distance of 120 miles), 

. using for that purpose t.he crown of the high road.-Note by Cltairman.] · 

APPENDIX F 3. 
·.EXTRACT .fi·om tlte Report of tlte Royal Commission on Railways, England, 1867. Vide Srn ROWLAND HILL'S 

Special Report. 
* ~, * . * 1' 

Some of the witnesses recommend that cheap narrow gauge railways, such as I have calied "railroad by-ways," 
should be made whrn wanted on the ordinary high roads of Ireland; but the majority of witnesses, includin~ Colonel 
· Y olland am] Captain Rich, ( Railway Inspectors to the Board of Trade,) and Sir J obn Macneill, prefer .taking new 
routes; and all thr,-.e are .of opinion that such lines may be made and wnrked at a comparatively low cost. Sir John 
Macneill gives detailed plans and estimates of a line 11 miles long, 3½ foet gauge, which he proposes to construct 

· .between Downpatrick and Newcastle at an average cost per mile (including land and rolling stock) of £353:l. Sir 
John Macneill recommends that on these subsidiary lines there should be no intermediate stations, but that the 
porters should travel wi1h the train, which, the speed being comparatively low (15 miles an hour) and the train light, 
should stop whenever necessary, as for instance when crossing any road (the porters opening and closing the gates), 
and '' even at any farm house if they saw a signal." These aud other suggestions, mude with a view to economy and 
public convenience, appear to be deserving of the most careful attention in connection with the arrangements which 
have been recommended. Sir John Macneill proposes (as suggested above) to carry two classes of passengers only, 
and recommends rates of Id. and O¼d. per mile .respectively. He is of opinion that on the line he has proposed the 
traffic, which he estimates at only £6 10s. per mile per week, will suffice to defray all expenses and to afford a profit 
of 5½ per cent. on the capital. ~' * • . ;, 

APPENDIX F 4. 

NEW LOCOMOTIVE SPECIALLY DESIGNED FOR ROAD RAILWAYS, llY MR. PAGE, C.E. 

(Extracted from the Tasmanian Times of 13 March, 1868, quoting from Geelong Advertiser of 24 April, 1868.) 
THE subject of Road Railways is a very interesting one for Tasmania, because if Road Railways can be put down 

on the Main Line of Road, they can be put down on any other road in the Colony with equal facility, and possibly 
· even at less expense. The use of common roads for steam locomotion was always a favourite theory with some of the 

earliest practical advocates of the adoption of the steam engine as a motive agent for land carriage. Then it was 
thought-and the theory has supporters still-that steam traction could be applied to common roads without using· 

· rails. But of late years the opinion .has been gaining ground that the existing high roads and cross roads of Great 
Britain might be cheaply converted into railroads, by laying rails upon them, without deviation and on their present 
levels. The difficulty has always been to provide such a tractive power as should suffice to overcome the resistance 
offered by the steep gradients of the innumerable macadamised roads which traverse the United Kingdom in all directions, 
This question has occupied a great many minds; and of late ypars a Mr. Page, a Civil Engineer of some eminence, has 
devoted himself almost exclusively, and as it would seem with great success, to the practical solution of this interesting 

. problem. · · 

We are indebted to the Geelong Advertiser, of the 24th ultimo, for a notice of some important experiments 
recently made in England by Mr. Page with an engine and rails expressly designed for Hoad Railways. We are 
bound 10 say that the result of these experiments affords strong confirmation of the views, on this su~ject, which .Mr. 
Cansdell has from time to time enunciated, when dealing in public with the question of railways in Tasmania. We 
reproduce the article from the Geelonq Advertiser entire, as the simplest way of bringing the whole subject before the 
public. It is certainly a very startling account. And if the results said to be attained by model engines on Mr. 
·Page's 1ilan are really attainable in actual practice on common roads, no doubt a new era has commenced in steam 
locomotion and land carriage. And if these results are attainable at the cost per mile named in the article we are 
abont to quote, all we can say is the sooner railways on Mr. Page's plan are applied to the roads of Tasmania, the 
better for the country and its material interests. We shall watch with some anxiety for further accounts of the actual 
'adoption of this system on an English road. Once found to answer in practical working, the system will soon 
.spread; and when it has received the stamp of success and public approval in England" e may hope for its early 
adoption in Tasmania:-
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Pnpo,·, on Loco- ·" One of the first matters probably that will engage the attehtion · of Parliament will be a loan for ·railway 
~i~f!~~ 0

;
0

~;;. e~tension, and the co~struction of fe~~ing line~ to our ma!n trunks wh~ch we so~r ~ime ago pointe~ out as most 
,.,11, 11aus. . necessary, not only to mcrease the facrhty of railway transit, but as reqmred to brmg mto play our railway scheme, 

-.-.- and to make the whole a payable undertaking. We desire to bring before our readers some information we have 
APPE:<mx F 4• obtained ofa new method of ascending steep gradients, whereby the expenses of tunnelling and cuttin~s are avoided. 

'!'he invention for which a patent has been t1,1ken out is made by Mr. Thomas Page, O.E., &c., the emment engineer, 
for the purpose. of enabling locomotives to ascend steeper inc)ines than those practicable by the ordinary engine~. 

· Experiments have been attended with results which, had they been established in r.he early days of the railway system, 
would, it appears, have ·saved many millions of expenditure. On a model railway, about one-sixth of the full size, 
worked by a ·steam locomotive, the ascent of a gradient of 1 in 10 was witnessed by Captain Tyler and Colonel 
Yolland, Colonel Rich, and Major Hutchinson, the officers of the Railway Department of the Board of Trade. Since 
then another model railway on which the loco:rp.otiv_e was work~ll by a spring showed the ascent of 1 in 4, in the 
presence of General Sir John Fox-Burgoyne, G:O.B., Captain Douglas Gal ton, O.B., Major Wrottesley, Mr. Brassy, 
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Mr. Blount, of Paris, Mr. Merton, and Messrs. SoldatenkofF & ChloudofF, from Moscow, Mr. Suturgio, and Mr. 
· Grube, of Peter~burgh. On a third series of trials the ascent was made of a gradient of I in 3 in the presence of Mr. 
Duncan M'Gregor and Mr. Herbert, of the Board of Trade ; and lastly a further trial, on which occasion the 
extraordinary result was obtained of the ascent of a gradient of 1 in 2½, and there appeared to be no reason why even 

. the gradient of 1 in 2 could not have'been accomplished had the arran&'ements necessary for such a trial been made. 
These inclines are more severe than anything known in railway practice m England or elsewh~re, and the experimenrs 
were made for the purpose of showing what could be accomplished by the fact of adhesion of the driving wheels of 

. the engine and the surface of the rail or tram. The principle of the arrangement is, that there should be the least 
resistance given to the load to be drawn, but the greatest resistance to the driving wheels of the locomotive, the surface 
of which, and of the tram on· which they work, are such as to prevent any' slip' of the wheels. In the carrying out 
of this principle the periphei-ies of the wheels are made broad and slightly serrated, and the roughness of the tram on 

· which the driving wheels run is made in proportion to the steepness of the incline. For Alpine locomotives the trains 
could be worked with facility at 1 in 10. The system is stated to be admirably adapted for branch lines and extensions, 
and thus prove valuable feeders to main lines. The tram rail way for locomotives of this description could, it is stated, 
be constructec! at a cost of not mor~ than fro:J? _£150_~ to £1800 per_ mil_e, as there ~vould J:>e no occasion fo~· incurring 
heavy expenditure for tunnels, cuttmgs or embankments, such as have mvolved rmlways m so large a portion of their 
expenditure. 'l'he fact that the locomotives on this sys_tem would be able to travel on ordinary inclines points to the 
possibility of adapting portions ot' turnpike roads to this mode of travelling, a matter which is in contemplation by 
Mr. Page and the gentlemen associated with him in carrying out the new system. · As to this latter adaptation, the 
locomotive is described as resembling an- ordinary road waggon in ap:pearance, and will·be free from the' disadvantage of 
the noise of the steam escapiiig from the blast pip~, and from whistling, &c. The steam will be expanded in the 
cylinders, being cut off at 1-Sth of the stroke on a level, and only worked at full pressure upon going up a steep 
incline. The arrangement consists of a tram of iron, stone, or timber on which the driving wheels of the locomotive 
run, and from the breadth of the wheel which is increased six or' eight inches, and the rouglmess of the tram, a 
'sufficient adhesion, or. commonly speaking 'bite' is obtained, by which the locomotive will ascend steep gradients, 
·with ri, heavy load.- On the inner edge of the tram a rail two inches wide and an inch thick is fixed, on which the 
· carriages run with flan·ged wheels, a~ on ordinary railways. There are no flanges on the locomotive driving wheels 
but the engine is furnished with vertical or diagonal guide wheels bearing against the inner edges of the train, and 

· keeping the locomo~ive on, the proper•Jine. The_ advantages are ~tated to be first, extensive feeders to main lines of 
·.railway may be ··obtained at ·very moderate cost by la yin&' down the tram railway on the sides of coach roads fo 
localities which could not bear the expense of the 9onstruct1on of a branch line on the ,ordinary rail way system ; arid 
it is stated to be evident that had the tram railway system been adopted for the ordinary branch .railways at home, 
many millions·of money ruinously invested mi~ht have been saved, and a very considerable per centa~e derived from 
this judicious mode of applying- capital for ra1l~ay purposes. Secondly, for countries in which the mtroduction of 
railways is yet in its infancy, the tram railway system recom_mends itself especially as furnishing at a small expense 
the means of railway communication on existing roads without the necessity of providing the special expensive 
comtruction ·of embankments, cuttings, bridges, and tunnels to form thE! line on a new route. The plan is considered 
most desirable for India, the Continent of Europe, for the formation of a railway over the Alps and Carpathians, and 
for crossing the heights of Asia Minor, and joining the Bosphorus with the Tigris and Euphrates. It is considered 
also that great advantages can be obtained in providing railway transit by the side of existing roads, by which the 
produce of the farm, the mine, the quarry, and the timber of' our forests, can be conveyed with much greater facility. 
'fhe cost at home is estimated as we have said at £1500 to £1800 per mile, but where timber and stone is abundant, 
that rate may be considerably reduced. We think the above facts and information worthy of attention on the part of 
our engineers and railway authorities ; what the country wants is chea:per and effective feeding line3 to the main 
trunks, and by Mr. Page's new system it would appear these feeding Imes can be constructed more cheaply and 
efficiently than it has been hitherto .calculated."· · . · 

Rcpo1·t s on- Prc­
lim i,uu·11 Sur- . 
vey, of p>'O­
poscd Routes 
for the .lliain 
Line Railway. · 

COPIES OF REPORTS ACCOMPANY ING PLANS AND SECTIONS. OF 
VARIOUS ROUTES. 

APPENDIX G I. 
APPE:<nrx O 1

• · REPORT by llfr. SPRENT of his Examination of the Co1mtry between Hobart Town and Launceston witlt the view 
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Hobart Town, 18th February, 1856. 
S1R, . . . . . 

HAYING received Your Exceliency's instructions;as conveyed in· the letter of the Coloni,11 Secretary of the 14th 
December last, to proceed with nll possible ·dispatch with the Preliminary Railway Survey, as explained in iny 
Report, I have in consequence examined. with barometers the country between Hobart Town and Luunceston; and 

. I now proceed to report to Your 'Excellency ,the result of my labours. 
In whatever way we.endeavour to advance into the interior .of the ·1s1and we meet with a positive rise, in 

addition to the usual undulations of a hilly country. In making northerly from Hobart Town two directions present 
themselves,-the one easterly, having to den! with the valleys of the Coal River; the other westerly, having to deal 
with the valleys of the Jordan. But in each case, ·before we· come to either of these waters, we have to advance 
some fifteen miles from the starting-place before the positive rise into the.interior fairly commences. 

By the eastern route we ~ome to th~ Coal River at Richmond, about fifteen ~iles from Kangaroo Point. The 
valley of the· Coal River at this place forms a pl(lin, _several miles in extent, in each direction. At Campunia .the 
valley becomes more contracted by the corumenceme·nt of one of the branches of the Quoin. Range ut the Coal River 
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Sugarloaf, known also as Gunning's Sugarloaf. At Blinkworth's Farm: (Lower Jerusalem), the valley further 
.contracts, forming little more than a narrow ravine; and .this latter feature, with very few exceptions, is maintained 
nearly up to the source of the Coal River. The Wallaby Rivulet forms a deep ·ravine at its junction. with the Coal 
River: but, in advancing up this ravine, the country opens out into a small valley, in which is situated the township 
of Colebrook Dale, generally known as ,f erusalem. This township or small valley is almost surrounded by high 
hills; but the·lowest undulation in these, except from the south, lies in the north-westerly direction. At about four 
miles from Colebrook Dale in this direction, after a sharp rise, we attain nearly the highest point of the line ofroad 
between Riclimond and Oatlands. 

If we advance into the interior by the westerly direction from Hobart Town, the positive rise would 'begin at 
Pontville; a considerable elevation would be attained at Constitution Hill; while Spring Hill \"ould be the highest 
point upon the whole line of road from Hobart Town to Launceston. The two lines would meet at Jericho, wit)1 
_very little differenc~ in the distance gone over. 

I have examined these severRl directions with the greatest care, and the continuation to Launceston. I will 
describe the first of these routes at the greater·length, as it is the one· which, in my judgement, has the decided 
preference in every point of view. - · 
, · In commencing the Eastern Route, . we start from the Judge's Point, the· northern head of Kangaroo Point or 
Bay, and move onwards under the coast range in the direction of the present line of road to Richmond. The point 
is rather elevated-probably not le~s than 50 feet-above the level of the sea. At about 8! miles from the point, we 
are met by a depression in the range over or under which the road must pass. The depre$sion assumes the character 
of a narrow ridge, composed of a sand or clay-stone formation-for both rocks abound on the s1.1rface in the locality. 
The elevation of the ridge is about 480 feet above the sea, or 430 feet above the starting-place. Jfa tunnel were cut 
at 200 feet below the top of the ridge, we should reduce the rise to 230 feet above the starting-place, with a distance 
· of 3½ miles, making the rise 66 feet per mile, or a gradient of 1 · in 80. The tunnel might be a quarter of a mile long. 

On the north-east side of the ridge, from the top to about seven'miles from the starting-point, there is a descent 
-of 370 feet. If we take 200 feet from this for the tunnel, we have 170 feet descent in a distance of 3½ miles, or 48 feet 
in one mile, or a.gradient of 1 in 108. This point is nearly on the same level as Richmond; and, by .keeping a little 
,more to the eastward of the present line of road, I should anticipate very little difficulty in moving in that direction. 

The line would leave Richmond a little to the right, near the residence of Mr. Buscombe, passing over a flat 
.country towards.the Coal River at Carrington, Campania, &c., to Stock~ale, in the.occupation of Mr. J. Stokell. In 
this neighbourhood the land near the river is about 375 feet above Richmond, distant about nine miles. This, if the 
rise were uniform, would give a mean rise of 42 feec per mile, or a gradient of 1 in 126; but as the rise f:i;om Richmond 
would not be of this uniform character, higher gradients would present themselves, but still of a favourable description. 

From Stoekdale to Clitherow's Creek the land near the Coal River rises some 80 feet, and thence leaving· the river 
a further rise of 320 feet will bring us to Colebrook Dale ; that is, from Stockdale the rise would be about 350 to the 
Township of Colebrook Dale. This rise would commence most favourably near Stockdale, spreading over a distance 
ofsome 6 miles or more to J erusalern. This would give a rise of about 60 feet in· a mile, or a gradient of 1 in 88 • 
. 'l'his rise would require much sidelong.cutting and embanking, but a gradient such as above stated could be obtained. 

The road would cross Colebrook Dale on the west side, or would cross lands lying on the west side of this township. 
From Colebrook Dale to where the present road crosses· the Wallaby Rivulet, moving north-westerly, ther~ is a 

rise of some 150 feet in about 2 miles, or 75 feet in 1 mile, or a gradient of 1 in 70; but by some adjustm_ent this 
gradient may be improved. _ · 
· . From this crossing to the upper boundary of Mr. J. Robertson's Farm of610 acres, there is a rise of about 645 
feet.in l½ miles or 430 feet per mile, or a gradient of 1 in 12, a rise beyond the power of any locomotive. .Then 
there would be required a stationary engine. 

From Mr. Robertson's upper boundary t.o a point in Mr. Stokell's property about a mile along the road, we 
arrive at the highest point of lower lands in this quarter at 75 feet above Mr. Robertson's boundary; this with a· 
little adjustment would give a gradient of 1 in 80. , , 

From this last place by the way of' Jericho to Lemon Spring5 (Frost's Inn), the road would be found not far 
from the level; Lemor1 Springs Public-house being probably some 30 feet higher. 

From Lemon Springs there is a descent of about 130 feet over a distance of 4 miles into Oatlands: but there 
are some small undulations in this distance, if we follow· the present line of road. I should propose leaving 
Oatlands on the west, passing on to the east side of the lake. By this means I would hope to avoid undulations, 
descending more uniformly to the level of the lake at or near Ford's grant·: I should also commence the-rise to St. 
Peter's Pass at a much earlier period than I should be able to do by keeping the west side of the lake. 'fhe gradient 
.from Lemon Springs to the Dulverton Lake would be by no means unfavourable. 

Prom Oatlands to St. Peter's Pass·there is a rise of some·220 feet in l½ miles; but by passing round the east 
side of the lake the distance would be 3 miles, and by some adjustments this rise could be reduced, and a gradient 
of about 1 in 80 be obtained. 

From St. Peter's Pass to Antill PondB, about half-way to Launceston, there is a descent of about 700 feet in a 
distance of 8½ miles, or a descent of 82 feet in a mile, or a gradient of 1 in 63. I do not think this gradient can be 
:much im1iroved,-it may probably be mad.e by artifice 1 in 70. 
. From this the country undulates, dipping towards the rivers and rising moderately in the intermediate parts, 
without much positive decline, until we come into the neighbourhood of the South Esk at Perth or M orven. But 
from Antill Ponds we can move in two directions, either by the way of Campbell Town or by the way of Ellenthorp 
Hall and Lincoln, each direction meeting in the neighbourhood of Perth. Each direction possesses some advantages 

· ·peculiar to itself. By the way of Campbell Town we keep upon the upper ground, and are ready to take advantage 
of any favourable opportunities which may present themselves in the valley of the South Esk for crossing that river. 
Whilst by the way of Ellenthorp Hall and Lincoln we lose level in the valley of the Macqua_rie River; and have 
agnin to make an ascent to the valley of tbe South Esk. But on the other hand, by the eastern direction we cross 
the Blackman, Macquarie, and Elizabeth Rivers; while on the western route we cross only the Blackman and the 
Macquarie Rivers: each direction is worthy of minute consideration in a detailed su_rvey. . 
· I have examined the country minutely in the neighbourhood of Perth and Morven, and I find no way of 
approaching Launceston so favourable as that by the way of Morven or Evandale. . , 

Launceston is nearly surrounded by a girdle of rather high hills. The range comes up from the west side of the 
Tamar, and passes on towards Perth whe-re it declines. Near Launceston it throws off a low spur forming the 
Sitndhill and Windmill Hills of that locality, and abuts closely upon the North Esk. More southerly itthrows off 
another spur of a higher character a little to the south of the junction of the Evan dale with the main line of road. 
This spur rises to about 800 feet above Launceston, over which the road passes ; but trending in an easterly direction 
towards Morven, it declines as it a.dvances. A little to the east of that township the spur forms a small declination, 
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about 11 niileR from the· South Esk, and•is the dividing i-id-ge between the waters -of the N orti1 ~nd tiie South E~k'. 
Crossing this ridge we come upon a valley leading- down tci 1he North Esk, ·and 1he watPrs of this val_ley join the 
North .bk at, Mr. Ro~e•s Estute at Corra Linn. Tlie top of this ridge is above the jur,ction with the North Esk 
about 470 feet, and-the distance is about 7 miles. This would give a descent of 67 feet in ·a mile, 01· a gradient of I 
in 80. But ·upon a- detailed survPy this gradient is susceptible of some improvement. The North Esk at this 
junction is about 7_5 feet above Launceston, and about 6 miles distant. The entrance to Launceston would be by the 
way of the Racecourse. · · · · -

Upper Coal River.-Above Clitherow's Creek on the _Coal River the valley becomes very _contracted; but, in 
endeavouring to form a road in.that direction northerly, this is the place at which the rise would commence. The 
road would ·be upon the west bank. I have examined this bank, as well as the river, minut,.ly several times. The 
general aspect is great irregularity and difficulty of access, with very deep precipitous sandstone cliffs. The land 
between-Lake Tiberias and thP Coal River is elevated above Clitherow's Creek about 1270 feet, or about 240 feet 
above Oatlands : -~he distance is about· 14 miles. This would give a rise of 91 feet in a mile, or a irradient of 1 in 58. 
Havino- · attained this rfae, there would be little difficulty in moving onwards towards Oatlands, the country in this inter­
val being rather favourable for Railway operations. 

I tried the river.still fu,rther on easterly near Mr. Rumney's grant, leaving the valley of the river upon Mr. Brock':, 
leased lot No. 179; and, making almost due north, I passed oversome·of the spurs of lVIr. Seymour upon Mr. Wilson's 
land, and in this way came upon ~he early water~ of York Rivulet. But the lowest passage I could obtain this way 
was about 400 above Oatlands. · · . 

From -~hat I havp seen of this upper part of the Coal River, the formation of a Railway in this direction would 
be a work of great rliffieulty, and attended with largely increased expenditure. . · . · 

I have ex&minerl carefully t]:ie Dulverton Rivulet and the Jordan after the junction. The first few miles of the 
rivulet afte1· leaving Oatlands are suitable for Railway operations. The rivulet soon enters a ravine, and, joining- the 
upper part of the Jordan coming from Jericho, continues in it, with very little exception, until within a short 
distance of the Bothwell Road, near the Cross Marsh. There are very few of the more usual features of. a valley 
adjacent to this w'ater-course. The river has excavated itself a bed generally in sandstone, but with very frequent 
.bends and short narrow points, admitting of very little improvement by artificial means. The whole seems to be 
upon too small and irregular a _scale to encourage the pros~eution of extensive works of a bold character. 

It struck me freqm•ntly whilst traversing ihe~e ravines that they might be made available for local purposes. The 
d(;lscent is very moderate and regular; and ther_e is generally in the bottom a limited breadtli of'land suitable for a narrow 
roadway. Hence a tramway, formed upou longitudinal sleepers and held up by tressels, could be made so as to meet 
the requirements of the locality. The roail would as a whole be circuitous; but as it would run throu~h the farms 
on either side, this would not be severely felt by· many on·the whole· line. The descent from Oatlands to the Cross 
Marsh is about 630 feet ; the distance may be about 26 miles by the river, ·giving a descent of 24 feet in a mile, or a 
gradient of 1 in 220. I did not examine the Jordan any lower down. 

I have eJmmined· tlie main line of·road from Hobart Town to Oat.lands, more particularly in the vicinities of 
.Constitution and Sprine- Hills. I could find no directions in which these great rises could be avoided. Tlie rising 
and falling at these positions seem favourable for tunnels ; but thes~ would be of great length, and, passing through 
iro:µstone, works of great labour and enormous expense. · . 

Here my· Report properly ends. I-have· established the fact that a Railway between HobarrTown and Launceston 
-is practicable; and now the subject is in the hantls of' Your Excellency. It is a question of economy, and one 
involving a great variety of important considerations. This great question naturally resolvfs itself into two parts-one 
relating more particularly to the nature of' the road, and the speed; the other to the ways and means. The first refers 
to subjecrs r.onneeted with my own profession, and requires from me some discussion, by which Your Excellency 
may be :put in possession of a _certain kind of ir!form~tioJ? _ abs?lutely 1iecessaty for entering upon the second part of 
the enquiry, and for the final arrangement and deternunat10n ot the whole subJect. 

I. ·:in England; railways are made with two lines·of rails; but i~ America and New South Wales one line only 
is the ~eneral character ; where the traffic is particularly active, two lines are requisite. In the case of one line, the 
·breadth of the roadway may-be taken at 20 feet,-tlmt is, 6 feet for the rails,-5 teet on each side of the rails, and 2 
feet each for a drain on each side of the road. In siddong cuttings one drain only would be required,-and in 
embaukments none. When two lines of rails are laid down, the breadth of ·the road way would be about 32-ieet,­
that is, 12 feet for the rails, 6 feet for the interval between them, 5 feet each for the sides, and 4 feet for two drains. 

2. Speed.-This is one of the most important questions in the whole range of railway economy ; it stamps the 
feature, and to a great extent the expense of the whole opPration ; an:!, wherr onc<J determined, many of the ulterior 
arrangements take their places as a matter·of course. In Englaud, the speed is of the highest character,-and in an· 
active traffic time requires such; and hence in the construction of railways ar.y amount of expense iucurred to 
.acquire these essentials. But here, -where traffic is limited, ·time would not form so important an article or element 
in the problem,-it would be rather a l:4xury than an essential,-ancl. a much less speed than is usual in England 
would suit our ·requirements. In· Americi:t we may find the best parallels tu our own case: in this part. of the world 
railways prevail _to a much greater extent thun in any other quarter. The rate of-travelling when the traffic is active 
is, perhaps, equal to that in Europe ; lJrit in ~arts where the tr~ffi~ is limited, the spee<I is much below that of Europe. 
In the first we find the rates from 20 to 30 miles an hour; while m the second class the rates are about 14 or 15 
miles an hour for Passenger trains, and 12 miles an hour for Goods trains. · 
. 3. Tiie gradients.and cierves . .:._A- road constructed· for these latter rates-viz. 15 miles for passeno-er, and 12 
miles for Goods trains-would differ wictely from a road on , which great rapidity was required. Th~ gradients 
might range of a high character, and the curves changing the_ direction of the Jines mi(iht be of a much less l'adius. 
In 'fasmania, from the nature -of the country, the gradiPnts must be unavoidably high; and, as there would be 
-frequent chunges in the direction from the quantity of ~idelong cutting, niJwh would depend upon the character given 
to the curves which eftect these changes. In railways when high speed is expected, high gradients are not allowed 
excryt with stationary engines, and the curves are neces~arily large, having a radius of seldom less than half a 
.mile,-and the present practice is further increasing this minimum; but in low rates of speed curves of small radius 
,yill not be dangerous. In America, Dr. Lar·dner statPs, such curves having a radius of 1000 feet are usual; and 
01,casionally curves of 500-feet, and even less, are ullowed:-still he affirms that railway accideuts are unknown there. 

_ 4. Trajfic.-'l'he probable amount of traffic is another important element bearing upon the nature and 
construction of the ruilway, but particularly upon the nature of the rails. In England rails are invariably made of 
iron : at ·first 35 lbs. per yard was thought a sufficient weight,-but now rails are used of double that weight; and 
on some lines-rails of 80 J!Js. have been recommended for the future. But in America, where the traffic is light, :pr. 
Lartlner states that the rails comist of bars of iron of two and a half inches broad, and from five to seven tenths 0M1il 
inch thick, nailed.or spiked down to planks, laid longitudinally on the road, in parallel lines at the proper width, so 
as to form what are called continuous-bearings. Some of the most profitable J,ines, he further adds, and those-of 
which the-.i:naintenance has proved_ the least expensive, have been .con~tructed in this m_nnner. In railways of 
considerable traffic rails of from 20 to 30 lbs. per yard have been laid down ; and in some cases of still gr~ater traffic 
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other means have been adopted to give additional strength to such rails : owing to the facility of obtaining wood, and 
its cheapness, the strength necessary_ for the road is obtained by reducing the distance between the.sleeper~, so as to 
supersede the-necessity of greater height to the rails. · 

5. Expense.-The subject of expense is one of a very general na.ture. In England the expenses are very great, 
and very many are caused by circumstances which do not exist here. We are particularly situated,-we have 
particular means, and are free from legal, Parliamentary, and other expenses which swell to a large amount at home. 
In America we find railways constructed at very varied sums. Dr. Lardner gives a list of about 150 lines ; the 
maximum expense of these is £22,22~ per mile, an_d the minimum £2107 per mile, each with the plant. The first is 
perhaps a double, and the second a ~ingle line. · 

The above subjects form the principle items in giving the character to a railway operation, and with the question 
?fthe ways and means constitute the whole subject. _ · 

· I am under a strong sense of the importance of such works in this Colonr, but at the same time I feel that we 
have little experience suitable to our position to guide us. We must, if possible, form a system of our own, taking 
in from others whatever may be adapted to our own situation, means, and traffic. It is not difficult to see that Your 
Excellency can do but little by following English models; but, with the command of hard timber which this Colony 
possesses, something can be done approximating closely to our present requirements, and even making a moderate 
advance into the future. -- · 

It has occurred to me that I might gather much information upon the subj.ect in New South \Vales, by examinatio~ 
of the works riow in active operation, and those projected but not yet finished. If Your Excellency should entertain 
a similar opinion, I should take great pleasure in visiting that Colony at my own expense, under my usual pay and 
allowances. Awaiting Your Excellency's further commands upon this subject, 

I have the honor to be, 
Your Excellency's obedient Servant, 

JAS. SPRENT •. 

. I nave added to this report a map of the country round Oatlands ; it shows the positions of the different parts 
of the line. 

To His Excellency 
· SIR H. E, F. YOUNG, Knt. 

APPENDIX G 2. 

REPORT on the Preliminary Survey by the late JAMES SPRENT, Esq., Surveyor-General, of a Branch Line to 
· · connect the JYlain Line Railway with Longford, g-c. 

Hobart Town, 10th June, 1856. 
Srn, 

· HAVING received your instructions to make_ a preliminarjr survey of the country in the direction of Perth, 
Longford, Westbury, and Deloraine, so as to show the practicability of connecting these places by a Branch RailwHy 
with the proposed Main Line of Railway between Launceston and Hobart 'fown, I have the honor to report the 
result of my examinations. · 

A branch to the above-named places would leave the main line a little to the north of Morven-probably about 
10 miles from Launceston-on or near the ridges dividing the waters ·of the South Esk from those of the North Esk. 
It would cross the road from Morven to Launceston, and keeping near the South_ Esk would pass through Perth, 
and following the present road to Longford would meet the South Esk. It could cross this river at the large bend 
near Mr. Clayton's, where we should come upon the road from Longford to Carrick. Following this road for some two 
or thr,,e miles, and then leaving it to the right, we could advance to the Liffey, leaving the Township of Carrick also. 
upon the right,.and crossing the Liffey at some place near the 'l'ownship boundary most suitable for the purpose. 
We could then advance towards W esthury much in the same direction as the present line of road, either entering 
·westbury as at present, or about three quarters of a mile more to the southward. . · _ 

_ Leaving Westbury as circumstances would permit, we could readily advance onwards a little to the south of the 
present road·for about two or three miles from ,vestbury, and then on the north side of the present road until we 
made Deloraine. · 

· Another direction might be obtained from the South Esk. Crossing that river at sollle place near the present 
bridge, we might follow the direction of the road to Bishopsbourne for about three miles; then cross through the 
Lagoons, the Bishopsboume estate, and the Liffey to the location to Thomas Thomson, now part of the Reibey estate, 
and thence in a line very little irregular onwards towards Westbury. 

I examined minutely the direct route-viz., from the crossing opposite Mr. Clayton's at the ·south Esk to 
Westbury; but the low range between the South Esk and the Liffey always presented serious difficulties, both in 
rising from the South Esk and in descending to the Liffey, and again inl'isin_g from the Liffey, which rendered this 
direction very objectionable. · · · . · _ 
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I will now describe the gradients which may occur in these several lines.-The main line of Railway would cross 
the Morven ridge at an elevation above Launceston of about 550 feet; and at probably about 10 'miles from that 
place the branch road to Perth would commence. 'fl:Jis branch would 1mss westerly over the Morven ridge, leaving 
the Township of Morven a little to the left or south, and crossing the road from Mor_ven to Launceston at about l¼ 
miles from tile commencement, with a rise of about 30 feet at the road. Between this and Perth there,is· a low range 
coming from the north west which dips to its lowest elevation near the river, forming a smi;.Il flat. This part is about -
three quarters of a mile distant from the crossing of the road, and is elevated about 45 feet above that place: hence 
we have a rise of 75 feet in about two mile~, _or 37~ ,feet in one lllile, or a gradieut of 1 in 140. This point is 
ah.out three miles from Perth, and about 35 or -40 feet 'above that place; and, as we are upon the cros,ing of the rid~e 
on the side next to the river, we may enter .Perth in a'winding direction, but at a very low gradient,-say 13 feet m 
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a mile, or I in .406; ·From Perth, following tlie road. to Long'rord, there is a descent of 62 feet at the Toll-bar in· a 
distance of about two miles, or 31 feet in a milP; or a· gradient of 1 in 170. -_From the Toll-bar to the proposed 
crossing-place of the South Esk opposite Mr. Clayton's, there is a further descent-of85 feet in about two miles more, 
or 42~ feet in oue mile, or a gradient of 1 in 124. This last gradient cpuld be reduced by having a bridge rather 
elevated above the river-say 30 feet-which would also -much improve t)le gradients _on the opposite _side. From 
Morven to the South· Esk, at or near this plape, there .is little room for. choice : the natural 1eatures _ of the country 
are such as to admit of no other directioa; but from this, the couutry is not of so strictly a limited character. 

Ifwe cross the river at Mr. Clayton's, we come upon the road froni Longford to Carrick in a hollow, in which,_ 
at some seasons of thfl year, there is a small creek or riv~let,-and this would be the level of a bridge over the South 
Esk, at some thirty feet ahove the river. From this place we have a smart rise of 50 feet in about half a mile, and 
then for about three quarters of a mile a desr.ent of about 20 feet., showing an undulation susceptible of great improve­
meJJt, and capable, by cutting, of being reduced tci a gradient of a moderate description. From this place through the 
e.states of Messrs. Dumaresq and Reibey we pass onwards towards Carrick by a-s_eries of small undulations, but upon 
the whole with very little rise. These undulations are very moderate, and could be reduced nearly to a level. We 
qome -to the Liffey on the south side of the township of Carrick, The banks here are bold, the span narrow, ancl 
each side very much ·upon the same level. After cro~si'ug the river, we approach the main lino of road from 
-Launceston to Westbury, and can move onwards in that direction towards Westbury. After leaving the Liffey for 
about two-miles and a half, the country is nenrly level, or dips very slightly ; but at about four miles from Carrick, 
opposite the residence of Mr. Dry, we have a depression of about-70 feet below Carrick. This depression is of short 
duration, and runs off in about one mile to its former level : hence this depression may be much relieved, and by the 
usual appliances converted' into a moderate gradient: . From this place a series 9f very gradual rises brings. us to the 
township of Westbury, having a totaf rise from the depression opposite Mr. Dry's to the highest part of the township 
along the road of 140 feet in a aistance· of about five miles. The Quamby Rivulet upon the western side of the 
township of Westbury is depressed below the township about thirty feet; but, as the ground soon rif!eS on the opposite 
-side of the river, 0: .bridge of that elevation would mak"1l up this defect, and this undulation would present no difficulty. 

From Qunm:by Rivuiet, in the direction· of Deloraine, there is a continuous rise f~r about t,vo miles and a half, 
amounting at the top to 175 feet. If we deduct 30 feet for the bridge at the river, we have only a rise of 145 feet, or 
58 feet per mile, or a gradient of 1 in 91. This gradient could be further improved by a cutting at the top of the rise. 
From this point to the Deloraine bridge there is a series of rises, or rather small undulations, which, upon the whole, 
make a rise ofl33 feet in a distance of' a bout six miles and a half, or about 20 feet per mile, or a gradient of 1 in 264. 
The present undulations in the road would b:- much avoided by keeping nearer the river in this latter part of the line. 

· Westbury might be entered to the southward of the present line of road, and, crossing the river about half a 
mile above the present bridge, we might again come upon the main road about two miles from Westbury. This 
direction would have the advantage of avoiding the more occuJ_Jied portion of the town. . . 

In endeavouring to move directly from the South Esk to Westbury, the chief impediment is a low flat range, 
lying between the South Esk and the Liffey, declining on thffnorth towards the Meander, and on the south towards 
Longford. The route I have just described passes over the northern.dip; and the road to Bishopsbourne passes over 
th_e southern shoulder, at the eommence~ent of the diJJ towards Longfor~. _ On leavin~ the South -~sk, ~h~ road to 
:B1shopsbourne advances along the most favourable spur for about two miles and a ho:It to three miles, r1smg about 
160 feet in that distance; but this would not give a mean gradient, the latter part of the rise being much more rapid. 
Much, however, could be done by cutting, &c., but this would be ofan extensive description: From this we should 
pass ove~ levels for probably tw? miles, ?-mong _or near to the lagoons, and thence by a moderate descent to the Liffey; 
after which there wonld be no_ddliculty m movmg towards ·westbury. 

Following tlie direct line tu Westbury from the South Esk, we should cross the range before mentioned at a 
higher elevation; probably at not less than 200-feet ahove the South Esk, in a distance of' one.mile and a half or two 
miles, under the most favourable circumstances, or 100 feet per mile, or a gradient of l in 53. w· e should then pass 
over the top for about two miles,· and then have· a desc~nt to the Liffey of a rapid character, with a similar rapid 
rise on the opposite side, when, as before, the difficulties would cease. _ 

The most direct line would, of course, be the shortest, but would, under the most favourable circumstances, have 
by far the highest gradients, . The route by the way of Carrick ~vould be the nearest to the direct line in distance 
would have the more favourable gradients, and ·would not exceed the direct line by more than one mile. FJ:'hc way by 
•:Bishopsbourne would be the longest line, and would have more objectionable gradients than the Carrick line, but less 
than the _d_irect line. On these accounts I would recommend the line by the way of.Carrick as possessing the most 
advantages, either for the facility of _construction, or in the ultimate working. , · . , 

I examined the line of road from Carrick to J,aunceston. From Carrick to Entally there are several uni.lulations, 
but those coqld be very much reduced by the usual means. The whole descent to the bridge at the latter place is 
about 00 feet in a distance of 4 miles, or about 22~ feet yier mile, affording very favorable gradients .. On leaving the 
bridge there is rather a sharp rise in passing up the village of Hadspen, and then a descent to a level very little 
above that of the bri_dge. This rise might·probably be avoided by following the river until. this undulation is passed. 

· About half a mile trom this valley we come to the Traveller's Rest, and the junction of the Longford and Norfolk 
Plains road, ,at about 50 feet of a rise. Proceed_ing on~va~d for about 1 ½ _miles more, we come to the _highest 1mrt of 
the road between Hadspen and Launceston, havmg a rise m ·these two nules of about 190 feet, or 05 feet per mile or 
a gradient of 1 in 55. From this point to 1he junction with the Launceston road to Hobart Town, a distance ofabout 
2 miles, ther_e is _a descent of about 530 fe'et, or 265 _feet per inile, or a gradient o~ l i~ 20. The business part of 
Launceston 1s still further depressed. The Tamar 1s depre·ssed about 640 below this pomt. 

I am not aware of nny other route in this neighbourhood more favourable for a direct line than this one over 
which the road now passes. 

A _ map of these localities accompanies this Report. 
I have, &c., 

The Honorable ,Colonial Secretary. 
J AS. SPRENT. 
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REPORT by GEORGE INNRS, Esquire, District Government Surveym:, accompanying Plan and Section of tl1e 11£ain• 
Line Road from tile 3rd 111ilestone to Oatlands. 

SIR, 

I AM now able to supply a general Report in connection with my recent survey of part of the main line of 
road, under a contract with the " Main Line Railway Royal Commissioners." 

The oqject of this survey, as I understand it, was chiefly to ascertain the practicability, ,or perhaps I should rather 
.say advisability, of utilising the existing road by adopting it as the basis for a line of Railway, which it has been 
suggested might be constructed upon its centre or crow11. 

I regret to be compelled to state that the information I have acquired during the progress of the work, and the 
preparation of tlie plans, forces me to the conclusion tbat it is, to say the least, eminently undesirable that a Railway 
should be constructed iu the manner proposed. · 

I am, however, fully alive to thP. necrssity which exists for adopting the cheapest known principle in the con­
struction of a Railway through a Colony like ours, where for a. long period 011ly a comparatively limited amount of 
traffic, and co11sequent return for the outlay, can be expected, but I c:an hardly see how the advantages sought for; 
viz., economy of construction, can be atiaineu in the case under notice. 

It can scarely be contemplated that the locomotive and ordinary traffic should indiscriminately occupy the same 
road, as such an arrangement, although probably quite practicable in exceptional cases or combined· with very low 
rates of s:,eed, would, in my opinion, neither satisfy the public nor indEed the requirements of' the country. It must, 
therefore, be admitted that another and separate road would have to be constructed for purposes of ordinary traffic : . 
in.fact, from the tenor oftlie instructions for my guidance, I may presume that such.was contemplated. .. · 

I . . .· 

I would, therefore, point out that the width of the pre~ent road, which has.been constructed at a very considerable 
cost, is far in excess of prPsent, and probably future, railway requirements,-so that here, to commence with, an 
el~ment of unn,-cessai-y "waste" would be exhibited. I am also of opinion that the cost ( other circumstances being 
favourable) oflaying down a Railway upon the existing road--increasing its width as suggested to two chains-and 
constructing another by its side for ordinary traffic, would exceed in amount the sum required for the construction 
of a liettedine apart from, and independent of, the main line of road. . · · 

But another, and more fatal objection, to the project as a whole exists in the fact demonstrated by the Plans and 
Sections I have forwarded, that neither the gradients nor curves of the existing road are such as an·y Engineer could 
admit for a line of Railway passing through a country where so much better could be obtained without extraordinary 
cost. I will illustrate this by the fol!owing analysis from the Tables of Gradients and Curves relating to that portion 
of the road between New Town and Bridgewater :- · 

Gradients . 
. From New Town to Brid2:ewater, distance in chains...... . . . . . . . . . • • • • • • • • • • • . . . . . • 680 
Aggregate length of gradients exceeding in steepness 1 in 60, in chains. • • • • • • . . . . . . • • . • 270 

Curves. 
From New Town to Bridgewater, distance in chains ...••.••......•.••..• , •• , • • . . • . . 680 
N um be1· of curves of a less radius than 40 chains. . . • . . . • . . . . . . . . . . . . . . • . . • . . . . • . • • 39 
AggrPgate length in chains....... . . . . . . . . . . . • • • . . . . . • . . . . . . . . . . . . . • . . . . . . . . . 207 
N um her; of' curves of a lrss radius than 20 chains. . . . . . . . . . . . . . . . . . . . . . . • • • . . • • • . . . . 28 
Aggregate length in chains...... . . • • . . . . . . • . . . . . . • . . • . . . . . . . . . . • . . . . • . . . . . . • . . . • 143 

It will thus he sren that or this part of' the road, ( about 8 ½ miles) upwards of two-fifths of its length presents 
what I may here term impracticable gradients, and that the curves are likewise, to say the .least, exceedingly ob-
jectionaLle. · 

f wish it, however, to be understood that, notwithstanding my application of the term " impracticable" in con'­
nection with gradients exceeding 1 in 60, I am by no means so ignorant u1ion railway subjects in general, or of the 
extraordinary revolution in such matters now in actual progress, as to contend either that steeper gradie11ts are not 
constantly worked on many lines constructed upon the ordinary principle, or that in certain .exceptio_nal cases of 
engineeri11g difficulty gradients of a higher rate of' inelination than any presented by the Main Line of Road may 
not be successfully surmounted ; but in the former case heavier locomoti->'e engines, and consequent increased cost of 

· construction and working expenses, are involved ; and with regard to the latter, I would remark that a mode of con­
struction which might be most suitable in a more remote locality, with natural featt1res of- a Jess favourable character, 
would b~ out of place in tliis Farticular instance of a portion of a liue passing through a comporativPly l~vel country, 
withiu a s!iort distance of its princii,ul terminus, and upon ~vhich the maximum amount of traffi_c might be expected,' 

It is true the present road might be so altered as to adapt it to the end proposed, but such alteration~ and 
improvements would necessarily extend in most cases much beyond the l'mit within which the objectionable gradients 
aud curves are confined, thereby involving a very large amount of additional cost. 

Although, for the reasons I have stated, I cannot do otherwise than consider that many si>rious objections exist 
· to the construction of a Railroad upon the crown of the existing highwa"!', I think it by no mei,ns impossible that 

some modification of the proposal might be favourably entertained, and I beg in continuation to offer a few remarks 
upon the general subject of a "Main Line Railway." 

Here, howe1·er, I must point out that, from the nature of the work required of me by the Commissioners, the 
extent of' my observations was necessarily so limited as to preclude the possibility of' this being of much service 
excepting in connection with a line of Railway proposed to be constructed in the irnmediate vicinity of the road 
irself. It is, therefore, only of the practicability or otherwise of that particular work that. I feel able to speak with 
the slightest degree of confidence. 

As a corn mencement I may at once exprPSS my· opinion that the natural features of the country in the immediate 
vicinity of the main line of road between Hobart Town and Oatlands, are such, that the construction of a railway 
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with favourable. gradients, say none less than 1 in 50, w6uld be a most costly undertaking. At the same time, I 
believe all difficulty may be overcome and the route rendered feasible by adopting for short distances, and in certain 
places which I will hereafter point out, the improved principle now in operation on the line over Mont Cenis, by 
the aid of which gradients of l in 15 or 20 may easily be surmounted. · 

One, I may almost say the first, consider~tion in connection with any particular route which may hereafter be 
selected for a Main Line Railway will be the means of crossing the Derwent, whether by a fixed bridge or by a 
steam pontoon. Viewed in an economical light the latter should no doubt receive the preference, but, as it is n 
que,stion which must obtain a much fuller investigation than I have the oppllrtunity of giving to it, it is needless .for 
m1;i to hazard an opinion: should, however, (as is most probable) this plan be decided upon, the crossing place 
.would probably be lower down than the site of the present bridge, and I should indicate the vicinity of Austin's Ferry, 
Up to this }JOint from Hobart. Town there would, I apprehend, be little difficulty in securing a favourable line in­
volving no very considerable expense for earthworks. After crossing the Derwent the Railway would either follow 
the valley of the Jordan or pass through Old lleach,-in either case the earthworks will probably for some few miles be 
of an expensive character, but the necessity for bridging the Jordan and the hill at Brighton will by this means be 
avoided. . The line I am proposing would join the main rond about half a mile beyond Brighton; frorQ. thenre, 
running by its side for some miles with occasional slight deviations or until reaching the foot of Constitution Hill, 
very favourable gradients being up to that point perfectly attainable, I should then suggest a considerable deflexion 
to the left, passing over another saddle of the Constitution Hill range in order to avoid the main road altogether, 
and thus obviate the inconvenience which might othPrwise arise from the necessit.y for crossing and recrossing it. 
Here the gradients would be steep, and the improved principle (with the middle rail) brought into operation. 'fhe 
line would again join the main road at the fur~her extremity e>f Green Ponds. 1mss aloug the ~ide of it to Melton 
Mowbray with ordinary grauients, from thence a~cending Lovely Banks Hill by the aid again of the third rail. 
From the top of the.hill I should again suggest a circuit to the left, involving however some rather heavy earthworks, 
but by which it seems to me that soiµe considerahle part of the Spring Hill difficulty may be overcome, and the 
distance for which steep gradients would be required reduced to a minimum. For a part, •however, of the ascent, and 
probably the whole of the descent, of Spring Hill the improved principle must again be used. From Jericho to 
Oatlands·ordinary gradients can with little difficulty be obtained excepting in the des.cent of Lemons Hill, which 
however might possibly be avoided. · 

In my view of the matter it would be preferable in those cases where steep gradients are unavoidable to adopt 
the very steepest admissible, for these important reasons,-lst, Better curves could be obtained ; 2ndly, There would 
be a minimum distance of expensive cuttings and mo.de of construction; 3rdly, There would be a diminution of speed 
for a less period of the journey: for in this ~especit I apprehend, although I do not know as.a fact, that the difference 
between the speed attained upon a gradient of l_in 16 and ui,on ~ne of l in 30 would not be in proportion to the 
difference in distance. · · . 
. . . . . . . . 
· By the method I propose the total length of ·" heav~ gradients·" bet~een Hobart Town and Oatlands would no·t 
exceed 10 miles, involving probably an extra half hour for the journey. 

' I am aware that some other routes have been proposed ·as more favourable for the construction of a Railway 
between Hobart Town and Laanceston: of their merits or demerits I kriow nothing, and therefore will not presume to 
express an opinion beyond this, viz., that the route followed ·bf the main road should receive a fair and impartial 
consideration owing to these important facts ;-lst. That an existin€l" and ·Jong established cliannel of communication 
through a country cannot be diverted into.a new course without ser10us injury thereby resulting to individuals and 
communities; nnd with reference to this I may state that I could not avoid noting in my progress that the improve­
ments in the various towns passed through are even now far in excess of their actual requirements. 2ndly. That an 
important prinpiple to be studied in the proposed construction•of a Railway should be the absorption to the greatest 
possible extent of tlie already existing traffic, thus erisuring a certain. amount of immediate reproductiveness. 

Under these circumstances it appears to me ·that, vie'fyed as .a national 'work to be constructed at the public cost, 
the question of which particulur route ·or mode of construction should be adopted is one to be settled by Legislativ:e 
decision, based upon the fullest information obtained, and ·submitted; rather than by the "ipse dixit" of any 
particular engineer or engineers. 

For the reasons to which I have already adverted, viz., the limited nature of my survey, I cannot be expected 
to supply even an approximate ·estimate of the cost of constructing a Railway in the manner and upon the routo I 
have indicated ; I shall therefore confine myself in this respect to a mere opinion, based, of cours!!, upon my general 
knowledge of the country, that the cost of earthworks for a single line ofrail should little if at all exceed £1000 per 
mile. Here, however, I must explain that I by no means contemplate that the radii of the curves should arbitrarily 
be limited to 40 or even 20 chums, there being no doubt exceptional cases (which should be as few as possible) in 
which such a restriction would entail increased cost not counterbalanced by tlie advantage thereliy derived, .. 

. In conclusion, and bearing upon the question of cost, I would urge the importance of sufficient regard being po.id 
to the essential elements ·or success in any Railway, viz., that its cost of construction, maintenance, and working 
should be s.o regulated with regard to the wants of the community as to admit of .establishing the lowest possible rate 
of charges, and to afford a reasonable hope that at no very distant period a sufficiently clear return may be expected 
to cover the interest upon the original outlay. · · · · 

I have the honor to be, · 
. Sir, 

Your very obedient Servant, 
GEORGE INNES. 

Th'e Cha'irman, 
Main Line Railway Royal Commis~ion. 
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[REFERENCE BOOK referred to in the preceding Repol't, and accompanying the Plan and Sections of the l\Iain Road from the 3rd Milestone 
to Ross-street, Oatlands.] 

TABLES of Straight Lines, Curves, Gradients, and Particulars ef Culverts, Bridgqs, Cuttings, and Embankments in each Sheet ef 
. . _ _ Plans. _ -

Oltains Length of Chains of 
of Chains Radii Inclination Gtadient. 

B,;idges and Culverts. 
Cutting 

No. ef Skeet. straight of of of Gradient. Roads, ~·c. or Em- Description of Cuttings. 
Lints. Curve. Curves. Leve!JRise. JFall, lJankmcnt. 

chains. 
1 71 5 13 I in 60 .. . .. 30 Culvert No. 1, rough stone, Street None 

4 About level 50 timber top, (bad order), Lane to Risdon 
NEW TOWN. 24 in. x 24 in. No. 2, Road 

24 x 24, stone, (good). Occupation 
No. 3, 24 x 24, brick, road 
stone, and wood, (fair Street 

-- --
order.) No. 4, 24 x 15, 
stone, (good.) · 

Total .... 75 5 

z 10 7 25 1 in 35 .. 9 Culvert No. 5, 28 X 28, Occup. 1°oad None. 
16 7 14 I in 89 .. 3 (double), stone, (good.) Private road to 

O'BRIEN'S 19 5 9 1 in 79 .. .. 6 Bridge No. 1, (O'Brien's), Mrs. Murray's 
BRIDGE. 16 1 in 39J .. . . 6 masonry abutments, tim- Lane to Tolosa 

1 in 46 ' 6 ber top, diagonal braced, Private road { .. .. 
About level 6 span, 36 feet; height of Victoria-street 

1 in 70½ .. 6 water way, 6 ft. 8 in. Lane 
About level 15 Good repair. Private road 

I in 48½ .. 4 StTeet 
1 in 48 .. .. 5 PL'ivate road 
I in 56½ .. .. 6 

Total ..... 61 19 1 in 96 .. .. 8 

3 6 9 60 About level 5 Culvert No. 6, 42 in. dia- Occup. road 13 Clay. 
33 10 60 I in 39 .. 9 meter, circular brick, Ditto 11 Sandstone and clay, 

O'BRIEN'S 22 1 in 94 .. 3 (bad.) No. 7, 36 in. dia- Private road 7 Clay. 
BlUDGE. About level 30 meter, circular brick. Ditto 

I in 53 .. .. .9 No. 8, 36 in. ditto ditto, Lane 
I in 95 .. .. 6 (bad.) Occup. road 

About level 9 Bridge No. 2, masonry 
1 in 62 .. .. 8 abutments, timber top, 

span, 14 feet; width, :66 
feet; height . of water 

------ way, 11 feet. 
Total. •.. 61 19 

4: 6 6 GO 1 in 66 .. .. 0 Culvei•t No. 9, 36 X 36, Private road 5 Shottery ironstone and 
14 15 20 About level 6' stone-brick arch, (bad.) Occup. road 4 clay. 

GLENORCHY. 18 6 30 1 in 122 .. . . 12 No. 10, 36 diamet.er, cir- Right of way to 3 Cfay. 
8 4 10 1 in 56 .. .. 3 cular brick, (good). No. river 3 Clay, gravel, & boulders. 

3 5 About level 3 Il, 36 diameter, ditto Private road to Ditto_ (both sides.) 
Ditto 3 (good.) No. 12, 36 dia- T. Y. Lowes 

1 in 66 .. 6 meter, ditto, (bad. No. Ditto 
1 in 42 .. 5 13, 24 X 24, flat top- Private road 
1 in 76 .. 3 stone, (bad.) 

About level 6 
Ditto 6 

1 in 125 .. 6 
l in 32 .. 3 

------ About level 4 
Total. ••• 46 34 1 in 28 .. 7 

5 25 5 9 1 in 132 .. 3 Culvert -No. 14, 15 x-18, Occup. road 5 Clay, gravel, & boulders 
11 3 20 1 in 55 .. .. 12 masonry, (bad.) Ditto (both sides). 

7 4 8 1 in 100 .. .. 3 Bridge No. 3, masonry, Private road 12 Embankment. 
3 30 1 in 94 .. 6 timber top; span, 10 feet; Ditto 7 Shottery ironstone and 
5 5 1 in 40 .. 6 width, 48 feet; height of Occup. road boulders. 
7 15 1 in 30 .. 3 water way, 7 feet 6 in. ; 3 Ditto (both sides). 
6 15 1 in 40 .. .. 9 very strong. 
4 20 1 in 36 .. .. 4 

I in 18 .. .. 6 
1 iu 36 .. .. 2 
lin 66 .. 3 
1 in 21 .. 4 
1 in 28 .. 2 

------ 1 in 45 .. 6 
Total .••. 43 37 1 in 128 .. 11 
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ChainJ Length of Chain& of 
ef Chains Radii Inclination Gradient. Cutti11g 01· 

No, of Sheet. &trttigltt of of of Gradie11t. Bridges and Culverts. Roads, q·c. Embt1111l- De,cription of Cutting,. 
Lines. Curve. Curves. Level\ Rise.\ Fall. 'Jlltllt. 

chains. 

G 5 3 20 About level 10 Culvert No. 15, 48 X 60, 10 Clay, g-rm·el & boulders 
10 7 16 I in 38 .. .. 14 masonry arch, (good). Occup. road ( both sides). 

3 5 10 About level 6 Nos. 16 .& 17, 30 x 72, Road to Austin's 18 Emb1mkment. 
11 60 I in 76 .. 8 ditto (good). No. IS, Ferry 10 Sliottery ironstono (both 

14 10 25 About level 15 .. 24 X 28, flat top-stone, sides. 
5 7 J6 l in 49 .. 27 (good). 2 Clay. 

Bridge No. 4, masonry 4 Embankment. 

--- --- arch, 9 ft. 6 in. X 8 ft. ; 6 Cluy. 

Total. ... 37 43 40 feet wide; very strong. 4 Embankment. 

7 8 

I 
8 

I 
40 I in 40 

I 
.. 10 Culvert No. 19, 24 X 18, Limo-kiln roadl 7 Embankment. 

4 4 10 l in 23 .. 4 stone, timber top,· (fair). Private road 13 Clay (both sides). 
35 6 30 1 in '28 .. 4 N os. 20 & 21, ditto, (fair.) 8 Embaukment, 

7 8 40 I in 45 .. .. 8 8 Clay, 
About level 5 .. G Ditto, (both sides.) 

I in 9fl .. 9 17 Shottery sandstone nnd 
I in 25 .. .. 6 clay. 
l in 19 .. .. 17 11 Embankmont. 
I in 25 .. .. 5 
I in 70 .. .. 5 

TotaJ .... 1-M About level 5 
--- l in 100 .. .. 2 

26 

8 13 [, 8 About level 11 Culvert No. 22, 30 x 12, Occup. road 13 Embankment. 
14 5 12 1 in 34½ .. 9 flat top-stone, ( fair order.) Street tl Um·) mul bouldors, (both 

BRIDGE- 4 8 Level 15 No. 23, 24x s, ditto, sides). 
WATER. 11 3 5 I in 66 .. 9 (good.) No. 24, 18 x 9, 2 Embankment. 

3 4 8 About level 11 ditto, (good.) No. 25, 18 Clay. 
3 7 18 I in 24 .. .. 3 18xl2, ditto, (good.) 
8 About level 9 

I in 78 .. 3 
1 in 80 .. .. 5 

About level 5 
------

Total. ... 52 28 

g 2 2 4 Level 70 Culvert No. 26, 60 X 36, Occup. roarl 5 Clay. 
2 15 70 1 in 70 .. 5 stone, timber top, (goorl). Road to New 11 Gravel and boulders. 

BRIDGE- 4 7 Level 5 No, 27, 24 x 24, flat top- Norfolk 8 Shottery sandstone. 
WATER. 4 3½ 5 stone, (good.) 36 Causeway, 131·idgowater, 

I 7½ 20 B1°idge No. 5, Bridgewater. 5 Bridge, ditto. 
37 2 4 
-----

Total .... 46 34 

l.® 14 5 10 Level 11 Bridge No. 5, Bridgewater. Occup. road 12 Bridge, (Bridgewater). 
9 12 1 in 37 .. 9 Ditto 

13 60 1 in 24 .. 7 Street 
BRIDGE- 6 20 I in 70~ .. 13 Ditto 
WATER. 20 5 6 About lel'el 15 Diito 

4 4 12 1 in 41~ .. 4 
1 in 28½ .. 7 
I in 18 .. 6 

------ I in 42 .. 3 
Total. ... 38 42 1 in 12:? .. 5 

J.:H. 4 3 10 I in 102 .. 7 Culvert No. 28, 24 X 24, Private road to 8 Solid sandstone, (botb 
65 5 5 About level 12 arched brick and stone, Mayfield Park sides). 
4 5 5 1 in 60 .. 3 (good). Occup. road 5 Embankment. 

14 1 in 33 .. 7 Bridge No. 6, masonry 8 Shottery ironstone (both 
1 in 72 .. 6 arch, 4 ft, X 5 ft. 9 in., :-itlcs . 

About level 4 (very good.) 5 Embankment. 
' 1 in 26½ .. 3 4 Solid nnd shotterv iron-

l in 17 .. 3 stone (both 8ides). 
I in 30 .. 2 1 Clay und bouluc1·s (both 
I in 78 .. 11 sides) • 

About level 3 
I in 25 .. .. 7 
I in I 7 .. .. 4 
1 in 56 .. .. 3 
1 in 25 .. 3 
I in 18½ .. 3 
1 in 73 .. 2 
1 in 29 .. 5 
1 in-14 .. 2 

------ I in 120 .. .. 2 
Total.,,. 87 13 I in 45 .. .. 8 
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Chains Length of Chains of 

of Cltains Radii Inclination Gradient. Cutti,,g or 
No. qf Sheet. straight of qf of Gradient. 

Rise./ Fall, 
Bridges and Culvert,. Roads, ~-c. Embank- Description of Cuttings, 

Lines. Curves. CurvtJs. Level ment. 

chains. 
Culvert No. 29, 24 :i. 24, 1Z 80 I in 60 .. .. 7 Broad Marsh 7 Embankment. 

1 in 116 .. 7 circnlai• brick, (good). Road 
1 in 33 .. 6 Street 10 Clay (both sides). 
1 in 24 .. 4 Occnp. road 5 Clay and loose rock. 
1 in 49 .. 6 

About level 8 -
1 in 66 .. .. 9 
1 in 52 .. 4 
1 in 36 .. 4 
lin 99 .. .. 3 
1 in 38 .. .. 9 

About level 4 
1 in 82 .. 2 
1 in 66 .. 7 

' 

13 65 8 40 1 in 45 .. 4 Culv(_)rt No. 30, 20 X 18, Street 5 Clay and loose rock. 
2 5 40 About level 11 flat top-stone, (good). Ditto 6 Sand ditto (both sides). 

1 in 44 .. .. 13 7 Ditto (ditto). 
About level 3 

1 in 54 .. 6 
About level 26 

Ditto 10 
1 in 50 .. .. 2 . 
1 in 24 .. .. 5 

-----
Total. ... 67 13 

:!l.'Jt 23 4½ 12 1 in 22 .. .. 12 Bridge No. 7, Brighton, Road to Old 5 Clay and shottery iron-
4 2½ 4 1 in 52 .. .. 6 . masonry, timber top, 5 Beach stone (both sides) . 

PONTVILLE. 3} 9 17 1 in 100 .. .. 5 spans, each about 20 ft., Street 3 Solid sandstone (both 
4 10 lin 20 .. .. 3 ma~onry good, top indif- sides). · 
9½ 40 1 in 19 .. .. 5 ferent. Ditto 4 Brighton Bridge. 
8 15 1 in 18 .. 11 Culvert No. 31, flat top- Ditto 9 Solid sandstone. 

12 50 1 in 13½ .. 13 stone, 29 X 18, (good). 9 Ditto. 
1 in 21 .. 3 N os. 32, 33. and 34, ditto, 
1 in 57 .. .. 5 18 x 18, (good). 

----- About level 17 
Total..,. 30½ 49½ 

15 80 1 in 112 .. 13 Culvert No. 35, 18 X 18, None None None. 
About fovel 10 stone, (good) 

1 in 94 .. 10 
About level 20 

Ditto 8 
Ditto 12 .. 7 

. 

ll.6 80 About level 13 Culvert 36, 18 X 18, Occup. road None None. 
1 in 60 .. .. 6 (double), wood and stone, Ditto 
1 in 61 .. .. 4 (bad). 

About level 10 
Ditto 15 

1 in 105 .. 32 

' 

I I I I 
I None 17 36 10 60 1 in 87 .. 13 Private road None, 

16 5 16 1 in 55 .. 25 Occup. road 
13 I in· 42 .. 9 

Total. ... 1135-115 
Lin 36 .. 

I 
18 

I 
1 in 76 .. .. 15 

·-

:as 65 9 40 About level 3 Culvert No. 37, 36 x 50, Private road None None 
6 l in ll0 .. 7 masonry and timber, 

1 in 69 .. 23 (good). No. 38, 24 x 18, 
1 in 23 .. 6 stone, (good). No. 39, 
l in 25 .. 6 30 X 24, stone, (good), 

About level 4 No. 40, 36 x 36, stone, 
I in 60 .. .. 6 (good). No.41,24x24; 
1 in 41 .. 4 stone, (good). 

About level 6 
Ditto 6 

1 in 66 .. .. 4 
I in 26 .. .. 3 

About level 2 -----
71 9 
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Chains Length of Chaim of 
of Chaim Radii Inclinatlon Gradient. Cu,tting o,· 

No, of Sheet, straigltt of of of G.-adient. Bi·idges and Culverts. lloads, ,S·c. Embank- Description of Cuttings, 
Lines. Curve. Curves. Level\ Rise.\ Fall. mcnt. 

--- -
chains. 

19 15 7 20 l in 66 " 4 Culvert No, 42, 18 X 18, Occup. road 4 Ironstone. 
33 9 40 1 in 15 " 2 stone, (good). No. 43, Private road 6 Clay. 

BAGDAD. 10 4 8 1 in 27 .. 3 26 x 48, arched masonry, Ditto 
2 1 in 62 .. .. 4 (good). No. 44, 24x 30, Ditto 

l in 21 .. 4 stone, (good). No. 45, 
1 in 55 " " 2 24 x 12, (double), stone, 
l in 20 " " 5 (good). No. 46, 24 x 18, 
J in 37 " .. 4 stone, (good). No. 47, 

About level 10 36 X 24, rough stone 
1 in 66 .. 10 arch, (goot.l). No. 48, 

About level 25 36 x 24, stone, (good). 
--- --- 1 in 54 " 3 Bridge l\'o. 8, 3 arche~ of 

Total. ... 60 20 About level 4 rough stone, very bad 
order. 

z.o 72 8 40 l in 68 " 43 I Culvert No. 49, 24 x 16, l' ri vate road I None None. 
l in 52½ .. 37 stone, (good). No. 50, Occup. road 

BAGlJAD. 24 x 18, stone, (good). 

I 
No. 51, 24 x 12, stone, 
(good), 

2.1 12 5 6 l in 27 " 3 Culvert No. 52, 24 X 24, Private road 14 Shottery and solid sand-
36 5 15 l in 38 .. 5 stone, (good). No. 53, Ditto stone, rotten slate and 

CONSTITUTION 7 5 5 l in 73 .. 5 30 x 30, stone, (good). Ditto clay, and solid iron-
HILL. 5 5 (j l in 43 .. 6 stone . 

l in 31 " 11 8 Clay, rotten slate and 
' 1 in 44 " 9 sandstone. 

1 in 34 .. 5 
--- --- 1 in 23 .. 36 

Total. ... 60 20 

2.2. 2 55 4 1 in 21 .. 53 Culvert No. ,54, 24 x 24, Street· 4 Clay, rotten, slate, and 
2 4 1 in 26 " 5 stone, (fair). No. 55, sandstone. 

CONSTITU:TION 10 4 1 in 18~ " 10 24 X 72, stone, (good). Ditto 9 Rotten slate sandstone, 
HILL. 1 5 1 in 60 .. 5 No. 56, 18 X 12, stone, shottery h-onstone and 

5 4 1 in 27 .. 7 (fair). No. 57, 18 x 18, clay. 
5 8 l in 22 10 stone, (fair). No. 5B, 5 Solid ironstone and clay. 
4 40 33 x 72, stone masonry, 3 Clay, 
6 12 (good). No. 59,27x30, 14 Sh,,ttery sandstone, rot-

4 ditto, (good). No. 60, ten slate ironstone clay 
6 double: 1, masonry, g,·avel and boulders. 
7 30 x 72; 1, circular ditto, 2 Embankment, 

5 feet diameter, both 4 Clay, gravel & boulders. 
very good, 5 Clay and boulders. 

2 Ditto. 
------ 12 Clay & rotten sandstone. 

Total. ... 35 5,5 7 Solid sandstone. 

Z.3 5 (l 7 1 in 23 .. 29 Culvert No. 61, 18 X 18, Street 5 Clay. 
9 30 About level 3 stone, (good). Uoad 4 Solid sandstone. 

CONSTITUTION 6 20 1 in 25i " " 5 Road 8 Ditto. 
tULL. 14 2 4 1 in 19 .. . . 19 Private road 13 Ditto. 

-5 5 4 1 in 11 .. " 3 Occup. road 17 Clay and shottery sand-
35 7 14 1 in 27 .. " 4 stone. 

6 7 1 in 44 .. .. 18 
------ 1 in 54 " .. 19 

Total. ... 59 41 

Z.4 17 5 12 1 in 72 .. .. 25 Culvert 6:i, 18 x 18, stone, Private road 53 Clay, gravel, elay, and 
1 4 5 1 in 28 " .. 19 (good). No. 63, 78x42, boulders. 

CONSTITUTION 4 3 4 1 in 35 " .. 16 masomy, timber top, 17 Solid ironstone. 
HILL. 3 3½ 4 1 in 48 . . .. 40 (very good). No. 04, 

4 4 30 24 x 2!, stone, (good). 
22 3½ 10 

3 5 
8 5 12 
3~- 2½ 4 

4 7 
--- ---

Total .. ,. 62½ 37½ 
' 

Z.5 52 5 20 1 in 41 .. .. 7 Culvert No. 65, 48 x 24, Private road Nono None 
23 1 in 86 " .. 3 stone, (bad). No. (i6, Ditto 

GREEN PONDS. About level 7 96 X 90, masonry, tim- Street 
1 in 88 " " 4 ber top, (good). Ditto 
1 in 56½ .. .. () Occup. road 
1 in 46 .. .. 3 Roadway 
1 in 25 .. .. 3 

------ 1 in 43 .. .. 19 
Total .... 75 5 1 in 62 " " 28 



No. qf Sheet. 

Z& 
GREEN PONDS. 

Z7 

Chains 
of 

straight 
Lines. 

80 

2 
71 

Oltal,ns 
of 

Cur_ve. 

7 

Total. ... 173 --7 -

za 

Total .... 

Total. .•. 

MELTON MOW­
BRAY. 

27 
13 
24 

64 

11 
17 
35 

63 

10 
9 
4 

14 

Total.... 37 

31 

LOVELY BANKS 
HJ.LL. 

Total .••. 

3Z 

LOVELY BANKS 
HILL, (Top). 

4 
42 

46 

7 
4 

13 
4 
3 
2 

Total.... 33 

8 
8 

16 

7 
10 

17 

6 
4 

12 
11 
6 
4 

43 

4 

r 
30~ 

34 

7 
6 
4 
6 
3 
5 
5 
8 
3 

I 
l 

47 I 
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Length of 
Radii Inclination Gradient. 

of 
Curves. 

of Gradient. 
Levell Rise,! Fall. 

Bridges and Culverts, Roads, ,tc. 

chains. 
lin 66 .. .. 30 Culvert 67, 12 x 12, stone, Street 

About level 32 (good.)·· No. 68, 69x 70, Ditto 
1 in 72 .. .. 5 18 x 18, (good.) No. 71, Ditto 

About level 13 78 x 36, stone & timber, Ditto 

- (bad). 
Bridge, No .. 9, masonry 

arch, 5 x 7, (good order.) 

40 l in 87 7 Culvert Nos. 72, 73, 74, None 
18 x 18, stone, (good). 
Culvert Nos. 75 & 76, 

20 
12 

25 
14 

20. 
10 
30 
30 
15 
10 

20 
15 
40 

4 
20 
20 

6 
4 

16 
8 

12 
10 
20 
10 

5 
30 

5 

About level 5 
Level 7 

About level 18 
1 in 76 10 
1 in 132 2 
1 in 99 
1 in 36½ 
1 in 66 
l in 99 6 
l in 41 5 
l in 88 4 

A bout level 5 

1 in 88¾ 
1 in 36 
1 in 58i 

About level 4 
1 in 50 . 
1 in 113 
1 in 65 
1 in 55 

About level 5 
1 in 78 

About level 15 
1 in 75 

1 in 97 
1 in 72 

About· level 45 
1 in 125 

1 in 92 
1 in 59 
1 in 52½ 
l·in 46 

About level 
1 iu 56½ 
1 in 39 
1 in 52 

About level 
1 in 72 
1 in 48 

1 in 60½ 
1 in 49 
1 in 35 
1 in 22 
1 in 39 
1 in 34 
1 in 28 
1 in 25 

1 in 27 
I in 30 

·I in 28 
1 in 32½. 
1 in 36 

Above level 
1 in 100 
1 in 86 
1 in 45 
1 in 22 

7 

5 

4 

6 
5 

8 

3 

8 

2 
5 
5 
8 

6 
14 

5 

5 
18 

7 
10 
8 
8 
8 

11 
15 
13 

8 
10 
18 
15 
5 

3 
5 
3 

24 x 24, ditto, (bad). 

5 Culvert No. 77, 36 x 36, 
10 stone, (bad). No. 78, 

2 12 x 12, stone, (good). 
No. 79, 18 x 18, ditto, 
(good). No. 80, 24 x 26, 
di_tto, (good). No. 81, 

5 15 x 15, ditto, (good). 
5 

10 

24 

3 
11 

3 
,3 

CulvertsNos. 82, 85 & 86, 
18· x 18, stone, (good). 
Nos, 83 & 84,.12 x 12, 
ditto, (good). . . 

Bridge, No. 10, 20 ft. x 5ft. 
6 in., masonry, timbe1· 
top, (very bad.) 

Culverts Nos. 87 & 88, 
18 x 18, stone, (good). 
No. 89, 30 x. 24, ditto, 
(good). No. 90, 24 x 18, 
ditto, (good). 

_Bridge No. 11, 12 x.9, 
masonry, timber top; 
(bad), 

Culvert No. 91, 24 x 30, 
stone, (good). Nos. 92, 
99 & 101, 24 X 24, ditto, 
(good). No. 93, 24xl2, 
ditto, (good). Nos. 94 
and 95, 24 x 24, (double) 
stone, (bad). No. 96, 
18 x 18, stone, (good). 
Nos. 97 & 98, 18 x 18, 
ditto, (good). No. JOO, 
15 x 15, ditto, (good.) 

Culvert No. 102, 24 x 18, 
( double 1 stone, (good). 
Nos. 103 & 106, 18 x 18, 
stone, (good). No. 104, 
18 x 12, ditto, (good). 
Nos, 105, 107, 108, 109, 
24 x I 8, ditto, (good). 

Road to Brock's! 
Private road to 

Mount Ver­
non 

Roadway 

Road to Kelvin 
Grove 

Private road 
Ditto 

Public road to 
· Bothwell 

Occup. road 

None 

Chains of 
Cutting or 
Embank-

1nent. 

None. 

11 

9 
9 

12 
7 
1 

3 
JO 
6 

35 

19 
4 

6 
10 
6 

6 
9 

14 

21 

ll 
9 

15 

5 

Descript·ion of Cuttings. 

Clay and gravel (both 
sides) 

Einbankment;-
Clay and gravel (both 

sides) 

Embankment. 
Clay and gravel 
Clay. 

Clay. 
Embankment. 
Clay (both sides). 
Embankment. 

Clay and sandstone. 
Ditto. 

Clay and sandstone. 
Embankment. 
Shottery sandstone and 

clay (both sides). 
Embankment. 

Ditto. 
Clay, gravel, and shotty 

ironstone. 

Shottery and solid iron-
stone. 

Clay and sandstone. 
Clay. 
Rotten slate sandstone 

and clay. 
Sandstone clay and rot 

ten slate (both sides). 
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Chains Length ,if Chaim of 
of Chains Radii Inclination Gradient. Cutting or 

No. oj Sheet. straight of of o[°Gradicnt. Bridges and Culverts. Roads, 4·0. Embanl,- Dc.,criptlon of Cutting,. 
Lines. Curve. Curve.,. Level/ Rise.I Fall. mcnt. 

chains. 

33 15 15 6 I in 22 .. .. 4 Culverts N os. 112, 113, Private road to 32 Solid sandstone, clay, 
4 6 4 l in 25 .. .. 27 114, 118, 18 x 18, stone, '' Bisdee's" . sandstone and clay. 

LOY-ELY BANKS 3 3 12 1 in 22 .. .. 5 (good). Nos. 115, 116, 3 Shottery sandstone (both 
10 3 12 1 in 33 .. .. 11 & 117 J 24 X 24, ditto, sides. 

5· 20 l in 55 .. .. 6 (good). 4 Embankment. 
9 60 1 in 52 ... 14 12 Sandstone and clay (both 
6 10 I in 76 .. 6 sides). 

1 in 44 .. .. 7 

--- --
Total ... ·I 32 48 

34 4 8 10 I in 50 .. .. 2 Culve1·ts No. ll9, 18,; 24, None 6 Embankment. 
5 4 10 About level 5 stone, (good). Nos.120, 12 Clay .. 

SPRING HILL. 2 6 11 I in 37 .. 15 122, 123, 125, 126, 128, 9 J)itto. 
15 5 12 I in 33 .. 43 and 129, 18 x 12, ditto, 48 Ditto. 

6 3 12 1 in 26 .. 15 (good). Nos. 121 and 
4 20 124, 15 x 15, ditto, (good). 
6 40 No. 127, 15 x 24, ditto, 
7 20 (good). 
5 16 

------
Total .... 32 48 

35 .. 80 bo., I in 24 .. 46 Culvert Nos. 130 & 134, Road (private) 21 Shottery il'onstone and 
·El,·~ I in 20 .. 3 18 x IS, · stone, (good). to Pentycink's rotten slate, shottery 

SPRING HILL. A.Cl I in 30 .. 5 Nos. 131, 132, · 130, sandstone. 
d? 

' 
,.o 1 in 24 .. 26 18 X 12, ditto, (good). 7 Embankment. . ~ 
"'0 No. 133, 24 x 24, ditto, 45 Shottery il'onstone and ,,,..., 
t~ ~ (good). Nos. 135 & 137, . clay, solid ironstone, 
6 ~ :a 24 x 12, ditto, (good). solid sandstone. 

- .. d 
~1+1 ~ 

36 .. 80 bO., 1 in 23 .. 3 Culvert No. 138, 12 x 24, None 5 Shottery slate alid clay. 
·El,·~ I in 23½ .. 13 stone, (bad). No. 139, 2 Clay. 

SPRING HILL. § .g 1 in 33 . . 5 18 x 18, ditto, (good). 7 Solid ironstone. ... o 1 in 49 4 3 Clay.· ~ .. 
,,,~ 0 1 in 27 .. 5 3· Ditto and boulders.· ,,, .... 
t~ 00 1 in 22 .. 4 3 Ditto . 
aEl;a l in 19 .. 3 36 Rotten slate and clay, 

0 d 1 in l'-3~ .. 43 clay and boulders and ~~~ shottery ironstone. 

37 3 4 8 1 in 22~ .. 7 Culverts No. 140, 32 x 24, None 10 Clay and boulders. 
3 5 5 1 in 18½ .. 6 stone, (good). 46 Solid ironstone, shottery 

SPRING HILL. 10 3 4 1 in 14½ .. 4 ironstone, clay and 
4 5 12 I in 19 .. 14 boulders . 
9 8 40 l in 24½ .. 9 2 Solid ironstone. 

10 12 1 in 23 .. 18 4 . Solid ironstone, clay and 
4 5 1 in 29 .. 9 boulders . 

12 40 1 in 19 .. 3 9 Shottery il'onstone, 
, I in 88 .. 2 

l in 33 .. .. 8 
----- ' 

Total .... 29 51 I 
33 0 10 25 I in 29 .. .. 20 Culvert No. 141, timber, Private road to 20 Solid ironstone, clay and 

3 7 15 I in 41 .. .. 1 48 X 48, (bad). Nos. "Savages" shottery h-onstone • 
SPRING HILL. 6 3 4 About level 11 142, 143, 18 x 12, stone, 8 Clay. 

4 10 30 I in 63} .. .. 5 (good). No.144,24xl8 20 Ditto. 
2 10 40 I in 33 .. .. 43 ditto, (good). · 18 Ditto. 
4 12 40 
l 8 20 

--- --
Total. ... 20 60 

3g, 5 5 10 1 in 33 ... .. 46 Culvert No. 145, 18 x 12, None 77 Clay and boulders, solid-
6 8 15 l in 34 .. .. 10 stone, (good). Nos. 146 ironstone . 

SPRING HILL. 4 8 20 l in 31 .. . . 24 and 148, 30 x.30, ditto, Clay ancl boulders, shot-
4 4 20· (good). Nos. 147, 149, tery i.t'onstone. 

12 4 15 151, 153, 24 x 24, ditto, 
10 30 (good). N OS. 150 & 152, 
10· 40 24 x 18, ditto, (good). 

-----
Total. ••• 31 49 
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Chains Length of Chains of 
of Chains Radii Inclination Gradient. Cutting 

· No. of Sheet. straight of of of Gradient. ]Jridge, and Culvert,. Roads,~·•• or Em- Description of Cuttings. 
Lints, Curve. Curves. Levell Rise. [Fall, bankment. 

cha.ins. 
40 74 6 15 1 in 30½ .. .. 6 Culvert No. 154, 24 x 30, Occup. road 4 Clay. 

.lin48½ .. .. 11 stone, (bad). No. 155, Ditto . 
JERICHO. 1 in 56 .. .. 5 24 X 36, ditto (double) Ditto 

1 in 62 .. .. 10 (good). No. 156, 24x24, 
1 in 36½ .. .. 5· . otone, (good). No. 157, 
l in 53 .. .. 5 24 X 12, ditto, (good). 

About level 10 No. 158, 30 x 24, ditto, 
1 in 30 .. .. 5 Bridge No. 13, 2 spans 
1 in 51½ .. .. 5 each, 20 feet, masonry 

About level 5 with timber top, (bad 
1· in 99 .. 3 order.) 

About level 7 
1 in 99 ... 3 

41 24 4!. 
2 5 About level 12 ... Culvert No. 159, 27 x.30, Private road 4 Embankment. 

9 5 6 1 in 66 .. 5 stone, (double), (good). 4 Ditto. 
6½ 3 20 1 in 94 .. 10 No. 160, 36 x 48, ditto, 7 Ditto. 

9 20 About level 5 .. ditto, (good). No. 161, 36 Ironstone ( shottery an d 
12 40 I in 63 .. 5 30 x30, ditto, ditto, solid. 

8 7 1 in 30 .. 2 (good) No. 162, 12 x 15, 7 Embankment. .. 
1 in 39 .. 11 stone, (good). No. 163, 
1 in 66 .. . 7 30 x 24, ditto, (good) • 

About level 20 .. 
------ 1 in 66 .. 3 

Total. ••• 39½ 41½ 

,, 

4Z 52 3 5 1 in 48 .. 2 Culvert No. 164, 15 x 12, Occup. road 2 Embankm(lnt. 
3 5 5 About level 10 .. stone, (good). No. 165, 3 Shottery ironstone (both 
8 4 3 1 in 92 .. 25 15 X 15, ditto, (good). sides). 
1 4 10 About level 10 .. No. 166, 30 x 36, ditto, 7 Shottery ironstone . 

l in 73 .. 10 good). No, 167, 6 x 6, ' 14 Solid and shottery iron-
' 1 in 82½ .. 10 rough stone arch, (good). stone . 

--- --- About level 13 No 168, 18 x 12, stone, 20 Embankment on one 
Total. ... 64 16 (good). side. 

43 48 13 40 1 in 66 .. 7 Culv~rt No . .-169; 24 x 30, Private road to 5 Embankment, 
19 About level 30 .. stone, (good). No. 170, '' Wilson's" 

1 in 57 .. 4 18 X 24, (4 culverts), 
1 in 99 .. 26 stone, (good). No.171, ' 

About level 13 24 x 36, (double), ditto, 
------ (good). No.172,18xl8, 

Total. ... 67 13 stone, (good), 

44 25 11 15, 1 in 129 .. 7 Culvert No . 173 & 174, None 3· Clay (both sides. 
10 9 30 1 in 55 .. 5 21 X 24, stone, (good), 9 Embankment. 
14 7 20 1 in 34½ .. • 15 No. 175, 15 x 20, ditto, 4 Clay • 

4 1 in 57 ~ .. 7 (bad). No. 176, 24x24, 10 Clay. 
1 in 83½ .. 18 ditto, (good). 4 Embankment. 

About level 25 
l in 62 .. 3 

-----
Total. ... 53 27 

' 
' 

45 7 20 1 in 42 .. 4 Culverts No. 177, 42 x 36, Roadway 10 Clay. 
5 25 1 in 99 .. 3 masonry, (good). No. 4 Sandstone and rotten 
7 20 1 in 49 .. .. 7· 178, 15 X 18, stone, clay stone (both sides). 

17 4 20 1 in 29 .. .. 13· (good). No. 179, 20x 12, 10 Ditto ( one side). 
9 8 16 I in 44 .. .. 4 ditto, (good). 4 Embankment. 

16 7 15 1 in 102½ .. .. 14 13 Shottery sandstone. 
1 in 49 .. 4 5 Embankment . 
1 in 23 .. 11 4 Clay (both sides). 
1 in 33 .. 7 12 Clay (one side). 
I in 66 .. 4 
Level 2 .. 

71 

1 in 37½ .. .. 
,. -----

Total •.•. 42 38 

46 13 3 8 1 in 35 .. .. 42 Culvert No. 18;), 18 x 18; None 40 Clay and boulders. 
. 15 5 10 1 in 26 .. .. 21 stone, (good,) No. 181, 4 Ditto. 

7 4 6 1 in 39 ., .. 12 18 X 12, ditto, (good). 6 Embankment. 
5 5 5 About level 5 No. 182, 24 x l 8, ditto, 5 Clay and boulders (both 
6 6 14 (good). Ko.183,24x24, sides). 

5 6 ditto, (good). No. 184, 6 Clay. 
6 40 30 x 24, stone, (double), 5 Embankment. 

-- --- (good). 2 Sandstone. 
Total. ... 46 34 

., 



Chains 
of Chains Radii 

No, of Slteet: straight of of 
Lines. Curve. Curves. 

chains. 

47 4 5 6· 
4 6 12 

22 6 30 
27 .6 40 

--- ---, 
Total .. ,, 57 23 

48 20 6 15 
54 ! 

OATLANDS. 

------
Total .... 74 6 

49 9 5 8 
17 cbs. 
80lks. 

------
Total .. t 26 cbs. i 

80Iks. 5 

Chains of 
No. of Sheet. straight 

l 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

Line. 

75 

61 

61 

46 

43 

37 

54 

52 

40 

38 

87 

80 

67 

30·50 

80 

80 

65 

1002•50 
'-· 
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Lengtlt of Chains of 
Inclinati.on Gradient. Cutting or 
of Gradient. 

Level\ Rise.\ Fall. 
Bridges and Culverts. Roads, cj·c. Elmbank- Description of Cuttings. 

meut, 

About level 32 Culvert No, 185, 18' x 24, Street l(_j Rock and sandstone. 
un·102 .. 48 stone, (good). No. 180, 

30 X 24, ditto, (good). 
No. 187, 24 x 24, ditto, 
(good). No.188, 18 x 18, 
ditto, (good), 

About level 17 Culvert Nos. 189 and 190, Streot None 
l in 75 .. 8 18 x 18, stone, (good). Ditto 
l in 32 .. 10 Lane 
1 in 61 .. 7 Stree.t 
1 in 85 .. .. 9 Ditto 
l in 28 .. .. 9 Ditto 
1 in 42 .. .. 7 

About level 13 

About level 5 .. Street Nono 
1 in 46 .. 5 Street 

About level 6 Lane 
1 in 85 .. .. 9 St1·eet 
l in 02 .. .. 6·80 Ross-street 

, 

GENERAL SUllIMARY of Straiglit Lines and Curves. 

Chains of Chains of Chains of Chains of Chains of No. of Sheet. straight No. of Sheet. straight Curves. Line. Curves. Line. Curves. 

----
5 18 71 0 35 - 80 

19 19 60 20 30 - 80 

19 20 72 s· 37 29 51 

34 21 60 20 38 20 60 

37 22 35 55 30 31 49 

43 23 59 41 40 74 6 

26 24 62·50 37·50 41 39·50 41•50 

28 25 75 5 42 64 l6 

34 26 80 - 43 67 13 

42, 27 73 7 44 53 27 

13· 28 64 16 45 42 38 

- 29 63 17 46 46 34 

13 30 37 43 47 57 23 

49·50 31 46 34 48 74 6 

- 32 33 47 40 26·80 5 

- 33 32 . 48 

15 34 32 48 

377·50 954·50 465·50 623·30 529·50 
....,.. 

TOTAL LENGTH, chains .• , ••.••••.• 3942·80 



ANALYSIS of the preceding Tables, showing the Length of each Gradient un_der each Head, and whetlter the same rises or fall6, r,ountingfrom Hobart Town. 

GRADIENTS EXCEEDING- : 
.. I 

1 in 20,, 1 in. 30. l in 40. l in 50., l in 60. I in 70. !'in 80. I in.90; l in 100. I-in 110. I in 120. I in 130. I in 140. . A bout LeJJel. 

Rise. , . Fa)l. Rise. , . Fall. Rise. Fall.• Rise./ Fail. R_ise. / Fall. Rise, I Fall. Rise. / Fall. Rise. / Fall. Rise, I Fall. Rise./ Fall. ],Use. / Fall. : Rise. / Fall. Rise, I ~all. 

chains chains ·chains .1chains chains chains chains eh.JI.ins chains chains chains cbatlls chains chains chains chains chains chains chains · chains ·chains chains :chains :_chains chains chains :c.hains chains. 
6 6. 7 6 9 6 4 6 4 6 6 30 6 6 3 5. 3 8 7 3 7, 6 . 12 3 50 ·13 
3 4 4 5 9 4 6 5 6 9 3 8 3 5 2 3 6 6 32 2 13 11 2 2 6 IQ 
3 17· 2 : 3 3 2 6 5 25 3 3 9 8 15 7. 4 . 9 3 48 5 7. 5 : 15 15. 

11 Hi 4 7 3 14 27 9 3 12 7 9 3 ·25 13. - 5. 10 5 3 5 8 I 5 3 
13 3 4 5 9 9 10 8 37 3 23 7 5 5 7 11 6 3 14 7 : '·30 4 
2 7 I 12 9 4 4 8 6 2 4 9 13 10 4 . 9, 3. 6·80 : 9 6 

Hi 7 3 7 16 3 13 5 6 10 6 6 24 ~ 9- 2 6 6 
3, 3 3 2 5 2 18 5 5 43 4 11 10 3· ! 3 2 : 
6 3 5 6 10 6 40 6, 2 5 6 2 1~ 3 3 10 
4 6 ' 6 4 11 4 7 5 19 7 4 . 5 .10, 6 25 ' 14 4 4 18 8 9 3 14 6 5 4 10 )!5 j 6 4 
l! 3 19 5 43 4 19 4 2 5 28 8 26 4 3 

6 3 11 46 6 3 5 5 7 30 5 3 10 .7 
6 3 6 10 9 7 7 6 3 3 6 6 32 
3 4 14 24 5 I 2 7 5 10 15 13 
4 27 8 6 8 11 5 3 5 8. 5 5 
3 5 8 5 18 7 5 4 10 5 7 

36 20 11 5 10 4 5 7 11 18 
53 13 10 7 ,4 7 15 5 

5 21 42 2 I 
11 4 15 

7 9 43 12 4 9 5 
10 5 4 5 15 
29 15 5 : 

' \ 70 45 
8 5 I 

5 7 : 15 5 11 Q 
13 2 " 15 4 

8 11 12 ; 5 
18 15 I ' 4 ll 
15 7 ' 3 ' 10 
46 10 8 l 5 

3 ,. .. 4 : 7, 
-26 ' 11 12 

3 ! : 3 : 5 
13 26 20 

5 10 10 
4 

: 17 10 
43 10 i3 

'i 20 30 
9 8 13 

18 12 " 25 
9 " 2 ,· 

11 ' 5 : I 
32 

j 17, 
' .. 13 
' ' 

: 5 \ .. 
6 ' ', i : 

I i 

I I I I I I 23 I 1 ·14 I 18 I I I I I I I 6•801 I I I I I I I 
----v---" 

12 5 42 21 30 21 19 18 17 16 7 9 7 13 3 5 4 5 2 2 87 

78 I 49 1489 1.182 1284 1289 I 160 I 181 I 132 I 103 1 ·152 I 177 I 109 I 90 I 66 I 46 I 109 I 31•801 87 ·I 27 
,, 
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APPENDIX G 4. 

REPORT by,l\1"Ess11s. SORELL AND DAVIES, Civil and Mechanical Engineers, ~ccompanying · Plans and Sections 
· of two Routes from 81·d Milestone to a Southern Terminus-one via Parli•street, and the otlter via the Domain. 

S1n, 
HAVING received instructions from you to examine the levels from Hobart Town to the third (3rd) milestone on 

the Main Road via Park-street, and compare them with levels via Domainanrl Cornelian Bay, as a preliminary step 
towards a Railway Survey, we have the honor to forward you a Plan, Sections, Field Notes, and explanatory 
Report. . 

The Plan shows a detailed survey of the lines w·e were instructed to examine, with the features of tl1e inter­
mediate and surrounding country. The dotte<l lines indicate the approximate direction that must be followed by 
.Railways, and stating more or less closely the routes under consideration. · 

The SectioJJS show the actual levels taken by us, with such other information as we thought well to afford with 
regard to probabl~ railway routes and other difficnlties to be surmounted. 

It must be understood that all work shown in dotted linr.s is merely approximate, although we feel sure that a 
future Engineering Survey in 'the same direction will deviate bnt little from the· lines indicated. 

Starting fl'Om Macquarie•street Bridge we obtain a level gradient to a point nearly midway between Bathurst 
and Liverpool-streets, thence to the Park-street saddle a gradient of 1 in 60, entailing- however cuttings and tunnel 
as indicated on Plan and Section. South of saddle the gradient would average one in forty-five (I in 45), crossing 
the New Town Creek ·Bay by a viaduct, and thence passing by a very easy gradient to O'Brien's Bridge. 

"\Ve have indicated, however, another system of gradients on Plan and Section, supposing that your Commission 
will p1'obably consider the claims of the modern Light Railways. The Section will show that supposing the '• Light 
Railway" to be adopted we increase the gradients to one in forty (1 in 40) and one in thirty ( l in 30) ; the latter 
gradients if increased to one in twenty-five (1 in 25) would materially decrease the first cost of a railway, by reducing 
the height of viaduct, embankments, &c. that will be found necessary in the neighbourhood of the "Risdon Road" 
and " New Town Bay." 

In accordance with your instructions we examined the Domain route; taking levels from Macqµarfo.street 
.Bridge to Bridge in Cornelian Bay, whence to O'Brien's Bri<lo-e there is no further difficulty. The Section will show 
that the gradients on such line are every whnre easy,-but we have to state that·the cuttings, owing to the ·steepness 
of' the Cross Sections and the charactPr of the rock, will be hravy throt1ghout. We have simply shown the Section 
of this line and direction on plan, believing it improbable that the said lines (via Domain) will ever·be carried out. 

With regard to position of stations, approaches in the immediate neighbourhood of the wharves, &c., we feel 
it would he absurd to give a decided opinion till your Commission have decided the character of Railway to Le 
adopted. We shall, ho}vever, be happy to afford your Commission any further information we possess that may be 
deemed requisite. 

We have, the honor to be, 
Sir, 

Your obedient servants, 

To C. S. CANSDELL, EsQ,, M.H.A., 
SORELL & DAVIES, Civil Engineers, ~c. 

Chainnan Main Line Railway Royal Commission. 

APPENDIX G 5. 
REPORT by Messrs. SORELL and DAVIES, Civil Engineei•,q, accompanying tlte Plans of tlte Routes surveyed by 

tltem via Austin's Ferry. 

Stone Buildings, 23rd July, 1868. 
S1a, 

IN accordance with your instructions we have the honor to report that we have finished the examination of the 
different routes entrusted to us; and for convenience of reference we have divided the same into sections, distinguished 
by letters. 

No. 1. Section A B, on topographical map No. 11 embraces the route from Austin's Ferry to the point from 
which the line would diverge either to join the main line of road or to pass easterly through the Native Corners, a 
distance of about 8 miles. See plan No. 1 for detail informal ion. · 

No. 2. Section B C on plan No. 2, carries us on until we meet Sprent's Line, a distance of about 12 miles. 
No. 3. Section C D on plan No. 2, shows the portion of Sprent's Line which would probably be made available, 

4 miles. 
No. 4. Section DE on plan No. 2, follows up the Valley of the Upper Coal River until the desired height ie 

attained. 'fhe distance is about 1.0 miles. . • 
No. 1 Section 1Jresents a most favourable aspect. 'l'he approaches from the south-western side so us to cross the 

River Derwent indicate no more than ordinary difficul·y. We, however, can discover nothing in the Do""•nose 
Point route to enable us to recommend it in preference to crossing at Austin's Ferry. By the first•mcntionetl' route 
some four _miles extra of rail would be required, without any compensating advantage. 

Referring to Section No: I, the engineering difficulties are extremely slight, the gradients· light, nnd · no curves 
of short radius. Should it be desired to connect this secqon with the main line of road, _it will be necessary to cross 
the Strathallen Creek, as shown by dotted red line on plan No. 2, so as to avoid the sharp rise from the bridge over 
tlie Jordan Jtiver at Pontvi!le. 
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No. 2, Section BC. There will be but little difficulty in taking the line via Native Corners into !:lprent's Line to 

the eastward· of· Gunning's Sugar-Loaf; _ · · · 
No. 3. Section CD has been already reported upon by Mr. Sprent. 
No. 4, D E. From this point the real difficulty commences. Ml'., Sprent was perfectly correct in stating that a 

certain height must be arrived at. Finding this positive, we endeavoured to lessen the impracticable gradient of I in 
12 (on Mr. Sprent's route) by commencing our rise from a distance which would admit of the gradient being spread. 
. Section D E shows a line following the doal River Valley, skirting Brandy Bottom, and winding along the east 
side of Whisky Hill, and the other portions of the dividing range between the Coal River. and Wallaby Rivulet, and 
crossing into and following up a deep ravine leading in the direction of Hunter's Creek, from which it is separated by 
a narrow saddle, which could be pierceo. by a short tunnel if it were found necessary, so as to materially lessen the 
gradient. The route would, in any case, follow up Hunter's Creek, until Lake Tiberias is arrived at by an easy 
gradient. Here the chief difficulty ends.: w· e proposed to obtain a ruling gradient of not more thart 1 in 30, on 
Section D ·E; but the line requires accurate detail survey before anything approaching a positive opinion could be 
pronounced as to the nature of the work required. Tlie country is difficult and scrubby, and it is hence impossible 
to estimate the length gained by the various curves the ground presents for the rail. · · 

We have tried in vain to reach the table land through the Native Corners to the westward of Sprent's Line, so as 
to join it in the Hollow T1·ee Bottom, (the highest point on the line.) 'fhe spurs from the Quoin Mountain are most 
unsuited for railway purposes, and every pass presenting the slightest hope has been carefully examined and as 
carefully represented on No. 2 plan. The ,:esult of examination of the only line worthy inspection is shown in burnt 
sienna. A very slight glance at the plan will convey the nature of the work required,_ and pronounce the route 
impracticable. . 

As we found that the ground foiled every attempt on our part to master the difficulty to the westward, we turned 
our attention to the eastward, and the result of our labours we have· shown on No. 2 topographical map. We feel 
sure that the maps will convey more information than we could possibly do by the most elaborate report. 
. We may, ]Jerhaps, be expected to say a few words as to the advantagea presented by the route we indicate. In 
an engineering point of view, comparing it with Mr. Sprent's Line, the tunnel on the Kangaroo Point Road is 
avoided; and the sharp gradient of I in 12 reduced to l in 30, and the terminus placed in the city instead of at 
Kangaroo Point. 

In a commercial point, the Clarence Plains and Kangaroo Point traffic would be lost, but this deficiency would 
be amply compensated by the 5ain of Brighton, Broadmarsh, Upper Bagdad, Old Beach, and adjacent country, and 
the advantages of. cheap transit brought within reach of Green Ponds and New Norfolk. 

SORELL & DAVIES, Civil Engineers, <!-c, 
The Chairman Royal Commission Main Line Railway. 

· APPENDIX G 6. 
SUPPLE211BNTARY REPORT on the Routes via Austin's Ferry. 

Stone Buildings, July 30th, 1868. 
~R . . 

'As a wish has been expressed on your part for a more general report than that furnished by us with plans, I beg 
to lay before you the following description of the line examined by us with its approaches on the Hobart Town side. 

The first portion of' the line we .were instructed to survey starts from A us tin's Ferry, crossing Gage Brook, and 
opening up the agricultural district generally known as the Old Beach; then skirting the valley of the Jordan it 
reaches the Bagdad Plains near Brighton, where the line would diverge on level ground, either to meet tl1e main road 
between Bagdad and Constitution Hill, or to follow the Tea Tree Bottom to the valley of the Coal River by a route to 
be hereafter described. 

The whole of the country between Austin's Ferry and the Bagdad Plains is of a light undulating description, 
favourable-for the construction of a railway, requiring no bridges of any importance as far as our survey extends, 
obtaining easy gradients and curves of considerable radius, without having resort to heavy cuttings and embankments. 
The highest point on the existing road is, by barometrical observation, 363 feet above the sea, at Austin's Ferry; 
and this moderate height would be very materially reduced by the necessary windings of the railroad, as the existing 
road goes over hill and dale in a very primitive fashion. · 

It is necessary here to say that, supposing the main road route to be followed from the close._of our survey, the 
Strathallan_ Creek woulcl have to be crossed at a place not unlike the ravine crossecl by the well-known Horse Shoe 
Bridge.· By a cletour ofno great distance, however, the.Sti:athallan might be crossed where it is a mere brook. 

Should the route recommended by Sprent, and since examined and improved by us, be adopted, the line at the 
<,lose of the Austin's Ferry survey would skirt the valley of the Strathallan, passing through the Tea Tree Brush 
and by Native Corners,- sweeping round Gunning's Sugar-loaf into the Coal River Valley, near Caµipania, where. 
it would join Sprent's Line : this line, so far, though not surveyed, has been carefully examined by us, and found to 
present ·no difficulties. 

From Campania Sprent's Line may be more or less closely followed until a point near the junction of the 
Wallaby Rivulet with the Coal River is met. It must be here stated that the valley of the Coal River, though 
having little fall, is at times narrow and tortuous, but not so much so as to throw any great obstacles in the way 
of road construction. · 

We.attempted, according to instructions, to force our way through the Native Corners tier to Jerusalem, or 
some point in the Coal River Valley, where we might effect a junction with Mr. Sprent's Lirie: we found, however, 
the tier perfectly impracticable, so had to fall baek on the Tea Tree Brush and Campania li~e, as the shortest line 
available for the junction of our Austin's Ferry line with Sprent's Kangaroo Point route. 
. On examining·Sprent's.Line from Jerusalem up the Hollow Tree Bottom, we could come to no other conclusion 
than that his remarks as to gradient, &c. ·were perfectly justified by the l.iluff and broken-nature of the country. We 
were unable to. materially rcduce-:'.his gradients of I in 12 by that route. 

After much examination we think we have bit upon a line diverging from Mr. Sprent's, near the junction of the 
Wallaby· Rivulet and the Coal River valley, that will bring us out on the Lake Tiberias table land, on a 
level ( or nearly so) with Oatlands, and without intervening .. hills, and this without having to incur impracticable 
gradients, or, generally speaking, very hea,y works. 
. The route then recommended by us as worthy of further survey ~kirts the Coal River, taking the west(lrn ridges 

forming the basin known as Brandy Bottom, rounding Whisky Hill, and winding the range till it reaclies a line 
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slightly below the existing road from ,Teru,salem _to Lake Tiherias and Mount Seymour, .commonly known as Stokell's 
Road, piercing a saddle by a tunnel or cutting of no grrat length, and emerging in the gully of Hunter's Creek, 
whence it is perfectly easy to reach the '!'able Land at Lake Tiberias. . ·. 

The barometrical observations on this route give, supposing- the lino to be straight, a gradient. o·f somewhere 
about 1 in 30 : the more circuitous route. that a· rail way must take would modify th·e gradients to an extent impossible 
to estimate without survey. · , · · · . , 

With regard to the approaches to Austin's Ferry from Hobart Town, having reason to think that a bar existed 
across the river having sound bottom and no great depth, we requested Mr. Gould to furnish us with a Geological 
Report and sketch of same : copies are appended to this report. 

We have the honor to be, · 
Sir, 

. Your obedient Servants, 

C. S. CANSDELL, Esq., M.H.A., . SORELL & DAVIES. 

Cltairman Main Railway Royal Commission. 

APPENDIX G 7. 
MEMORANDUM FOR MESSRS. SORELL AND DAVIES •... 

SUPPLEMENTARY REPORT by_C. GouL~, Esq., on tlte Approacltesto tlteRoutevid Austin's Ferry, and upon 
tlte Practicability of crossing tlte River at tltat. Point. . · · 

THE following remarks upon the structure ·of the app~oaches to Austin's Ferry are illustrated by a Plan, enlarged 
to the scale of 8 inches to 1 mile, from the lithographic county sheet furnished by the Survey Office. 
. I~ is important f?r. p_recision th~t a sjiecial surv~y should b~ marle of the approaches, a·nd that portion of the 

nver immediately adJ01mng, as details can. only be given approximately upon such a Plan as the accompanying one. 
It appears by the sounoings which I have taken, that the channel crosses obliquely from the ferry upon the left 

bank ot the river to the point marked A upon the Plan on the right bank, and the set of the· cufrent is 1n the same 
direction. The greatest depth from ferry to ferry is about five fathoms, and the width of three fathoms water about 
12 chains. The remainder of the distance varies in depth at ordinary high :water from 3 fathoms downwards. 

At the ferry upon the right .bank the formation consists of sandstone, dipping at a low angle to S. 60° W. It is 
probable .that these extend to the verge of the channel, as indicated on the Plan,- without any considerable thickness 
of superficial mud, so that a firm basement for causeway purposes or the suprort of buttresses may be relied on, 

Basaltic rock in situ should he found at the opposite bay beneath the ferry-house, and would also afford a 
first-class.foundation for buttresses. . 

·with regard to the deep channel, it is more probable, in my opinion, that the rock is sandstone than basalt, and 
I should not expect it to be very far below the superficial _drift. . 

It will be seen from the soundings, that in· the direction of the line· A'B the average depth of the channel is 
increased, and the depth somewhat diminished. '!'he formation is basaltic at A, and concealed on the opposite point 
by a bank of loose gravel. The distance is much i,ireater than that of the first line, and the chances of a good 
foundation less. It may also be observed, that if suitable in position, a good _crossing may be obtained shorter than 
either of those referred to above at 8 or 10 chains di5tance above the ferry upon. the right bank. . 
July 31st, 1868. . (Signed) CHARLES .GOULD. 

APPENDIX G 8. 

REPORT by W. HooA.N, Esq., C.~.; accompanying Plan and Section of tl1e Route via tlrn Valley/ of tlte Jordan. 

Sm, . . 
New Town, 6tlt August, 1868. 

I HAVE the honor to inform you that, in accordance with my instructions from the Royal 
Main Line Railway, I have examined the Vnlley of the Riv,,i· Jordan, from Picton to the point 
Road and Broad Marsh Road meet at Pontville. . . . . 

Commission on the 
at which the Main 

I also made a Stn:ff Level and Flat Survey of a line from ·Picton to the Hollow Tree Bottom, the result of which 
I beg to suuruit in the following remarks. . 

Commencing at the junction of the Green Ponds Rivulet with the Jordan and. proceeding southerly, I find that 
a viaduct of some extent would be required acrosa the Green Ponds Rivulet, and extending beyond the line of 
inundation across a small flat. For thH first two miles and a half the banks are rather unfavourable; the formation 
is basaltic, and would require Rome stiff cutting· for nearly half the distance: the south bank appears to be the most 
favourable. This distance will bl'ing me to M i~s Clark's property in the Hunting Ground, where the Valley opens to 
the extent of between· one and two miles, and is of a favourable character, arid narrows gradually for three-fourths 
of a mile past Mr. lVeedon's farm-house. Here this Valley ends, and touches on a sandstone formation on the west 
bank of the river. From Mr. Pitt's form, (A on plan) I would be disposed to follow the west bank, and close under 
the present road, where a short cutting of about 10 feet (at 6 on plan) would materially shorten the line and keep it 
away froni the river for about half a mile. · • 

Prom this point (Con plan) the hills assume a bolder nppearance, and would confine the line to about the 
JJresent roncl, where occasional cuttin2:s of a slight nature would be requisite. This would bring me to Mr. Reynolds' 
form, about where the line would strike the Brol\d Marsh main road; below which it would continue to within about 
half a mile of Elderslie Township, where the spur of a ridge will again force the line to the banks of the river, and 
round a sl1arp turn (D on plan). Through Elderslie the line would be slightly below the present road, and strilce it 
again at Mr. Brock's form, (Eon plan). It muat then follow close to the road for about three milrs, which, I may 
say, is almost verfectly level-in fact, I believe the general t!irection of the road would be found to be the best route 
to adopt, as it has been skilfully selected. At the point (F ·on plan) it would be necessary to bridge the river twice, 
11s II S<'Vere cutting has been made for the road, close up to which the rivei: runs from 'ronks' Inn, (G on plan). 
The line might lead straight away for Pontville without difficulty, or if towards Bridgewater, about as indicated on 
plun. I cannot but come to the conclusion that this route is well worthy of a careful investigation in the event of 
the proposed undertaking being carried out, and the correct area of· lands cultivated and available for cultivation 
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determined, which would be within what I mi~ht term traffic distance. I am disposed to believe it would be found 
to be a very considerable area. I cannot say that I have come across any real difficulties on this line: the bridging, 
where necessary, would be of a moderate character. 

From the junction of the Green Ponds Rivulet with the Jordan a gradient o( about l in 60 can be obtained to 
the head of the Folly Farm Flat, passing within a short distance of Mr. Brock's farm-house, and crossing the main 
road about one mile south of Melton Mowbray. A distance of about 3½ miles (A on plan) from this point I meet a 
sharp ascent of I in 15 for about 20 chains, which brings me to the summit of a narrow sandstone ridge ; this rapidly 
descends to the Quoin Creek 137 feet in 7 ½ chains, (6 on plan). ·A tunnel through this ridge would do away with 
the gradient of 1 in 15, as the Quoin Creek is about the same level as the point at whieh the gradient of 1 in 60 
would' cease to be available, or it might be avoided by tuming from Folly Farm Flat before mentioned up the 
Serpentine Ilivul,•t, to its junction with the Quoin, then by that creek to the point at which the tunnel would 
strike. This would lengthen the line something over one mile, and sume severe cutting would be requisite to obtain 
the necessary curve from the Serpentine Rivulet to the Quoin Creek, the junctbn being rather unfavourable. On 
the whole, I should be of opinion that the straight line through a short tunnel would be the best; this, however, 
would be alone determined by minute detail. I may here state, in connection with this portio!l of the work,-that is 
from Picton to the Quoin Creek, a distance of about 21 miles as levelled by me,-that I arrive at an altitude of only 
120 feet on the banks of the Quoin. . 

_ I am now in the Valley of the Quoin, the south bank of which I follow for a distance of a little better than a 
mile to its junction with the Valley with which I have to deal. 'fhe bank for t_his distance on the whole is of a very 
favourable character, admitting of fair curves and slightly sloping; I crnss one_s~ream where bridging ofa moderate 
description would be necessary, (Con plan l. The gradient for this mile could Le got at 1 in 130; but I find I should 
have to adopt 1 in 62, to keep above some sandstonB rocks. A viaduct of about 100 feet span 25 feet high would be 
required here to cro~s the Quoin, and over a small flat to the south bank of the Valley which- I- now follow. From 
this point to Mr. Smith's farm, the property of Mr. Bisdee, a distance of three quarters ot' a mile, ·the Valley becomes 
contracted for about 20 chains, averaging ahout 2 chains in width, and bounded on both sides by sandstone rocks of 
_a broken character. For a short distance a cuttini? would be required to admit of the gradient being 1 in 80 for 
the last three quarters of a mile, to rise a small point of a ridge where the Valley turns nearly at right angles to the 
E. (Con plan). From this point for the next three-quarters of a mile the south bank of the Valley, which I still 
adhere to, is favourable, being generally of a slightly sloping character: a very little cutting being required, this 
distance could be reached by a gradient of about 1 in 50. From this point (D on plan) the Valley becomes a 
narrow pass, and presents a most rugged appearance. As it would be necessary to hold every foot of ground already 
gained, a cutting of nearly 10 chains becomes ind_ispensablEJ, through a friable mndstone rock;· the· gri1dient would be 
also 1 in 50. From this point to a hut at Mr. Whiting's farm, a distance of three-quarters of_ a Illile, the ground is 
favourable, being of a slightly sloping character, and at which point the Valley dies out, and I arrive at the open 
ground of Mr. Whiting's farm. This distanc1> will be arrived at by a gradient of 1 in 40. From this, }Joint to a small 
hill south of and close to Mr. 1Vhiting's house, I get the sharpest pinch on the whole line; the distance about 50 
chains would have to be arrived at by a gradient of about I in 36, through an otherwise favourable country. From 
this point to a saddle (Eon plan) about 15 chains N. E. of Mount Mercer, a distance of I mile, I· i:jse 24!J foet, and 
would require a cut through the saddle of' 40 feet to give a gradient of about I in 40 for that distance .. _ From this 
point'to another sarldle, a distance of l¾ milPs, an<! which is the only obstacle between me and the Hollow 'l'ree 
Bottom ; this I get tLrough with a cut for a few chai_ns of about 40 feet, and which gives. a gradient for the la&t 
I¾ miles of' 1 in 42. With this cut I would be at al\ altitude of 976 feet above my starting point near Picton 
Township, and 72 feet above the difficulty which Mr. -Sprent encountered in emleavouring to reach the Hollow 'free 
Bottom from the Jerusalem side. I<rom this I continued my line· into the flats between Mr. Salmon's farm and Mr. 
8tokell's, for a distance of 1 mile, which would be at a gradient of 1 in 72; in fact, the ground for any gradient can 
be had on this part of the line, as the ground is most favourable. - I consequently close at a point where the ground 
is almost perfectly level to Jericho, at an altitude of !)04 above my starting point, which, supplemented by Mr. 
Innes's height on the main road of 664 foet, gives· a total altitude in the Hollow Tree Bottom of 1568 feet, and 231 

. feet above Oatlands. For any future reference I have connected my levels with Mr. Stokell's farm buildings. My 
Plans are in progress, and shall be forwarded with as little delay as possible. · 

I have the honor to be, 
Sir, 

Your obedient Servant, 

CHAS. STUART CANSDELL, Esq., 11:l.H.A., 
Chairman Main Line Railway Royal Commission, 

WM. HOGAN. 
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APPENDIX H 1. [Tables furnished by J.B. CALDER, Esq., Surveyor-General, and referred to in his Evidence.] 
TABLE <if some Articles of Farm Produce, manufactured and unmanufactu1·ed, imported by the Colonies 
· Victoi·ia, New South Wales, South Australia, Queensland, and New Zealand daring the Years 1865 and 1860. 

of T~~~~ si~:l~~e 

:1865. 18156. 

COLONY. 
Quantity. Declared Value. Quantity. Declared Value. 

cwts. 
Victoria ............ , ...... denom. various. 
New South Wales • . . . . . . . . 3099 
.South Australia •...•. , .. , . 2383 
Queensland ......•.. , . . • . 2279 pkgs. 
New Zealand ............. ·I no entry. 

BACON AND HAMS. 

£ 
48,692 
14,3!)4 
10,337 
11,384 I 

cwts. 
denom. various, 

3670 
1833 

937 pl<gs. 
unknown. 

£ 
93,640 
_18,335 

9594 
8647 

TOTAL. 

Quantity. 

cwts. 
denom. various. 

6769 
4216 
3216 pkgs. 

unknown. 

Declared Value. 

£ 
142,332 

32,729 
l!J,!J31 
20,031 

215,023 

imported by 
adjoining 
Colonies, 
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1865. lSG6, 

COLONY. 

Victoria .• , .•.••..••.•..•. 
New South Wales •..• , .... 
South Australia ..•.•.••.. 
Queensland ....•••••..... 
New Zealand •.•.•.••••. 

Quantity. 

bushels. 
309,377 
102,313 

nil. 
99,735 

no entry. 

Victoria, . , . . . . . . . • • • • . • . . } d . 1 N S tl W 1 ... enomma-cw ou 1 · _a es~ . . . • . . . . tions 
South Australia........... various, 
Queensland ...... , ••..•••• 
New Zealand •••••••.••••. 

'" Butter and Cheese. 

Victoria ............ ., ••••• 'f 1 
Now South Walest . . . . . . . . denomina-
South Australia . . . . . . . • • • . ti?ns 
Queensland. • . • • • . . . • . • • . . vm·10us. 
New Zealand •••••...• , ••• 

t See Butter. 

Victoria .•.••.....•..••••. 
Now South Wales .•.•..•• 
South Australia ...•••••.. 
Queensland ..•. ; , ..•••••. 
New Zealand ........... . 

Victoria ..••..•.••....•••• 

New South Wale, .•••••.• 
South Australia • . • . • • •.. 
Queensland •••••.....•• , • 
New Zealand ........... . 

tons. 
19,568 
24,322 

102~ 
11,416 
19,801 

bushels, 
178,457 

and 40 tons 
36,133 

not given. 
27,617 
25,993 

Declared Value. Quantity. Declared Value. 

BRAN. 

£ bushels. £ 
29,021 123,116 10,495 

6752 24,353 1212 
nil. 

10,569 29,319 10,836 
unknown, 

BUTTER, 

£ £ 
70,606 f den?mina-1 

143,848 
3564 14,533 
1773 t10ns 6652 

28,945 various. 32,829 
no entry, no entry; unknown. 

CHEESE. 

£ £ 
40,905 75,959 

6496 ~ d•~~••-1 11,407 tions 
6718 various. 9056 

10,214 unknown. 

FLOUR. 

£ tons. £ 
452,854 14,415 259,034 
501,871 29,832 502,408 

1871 503 7618 
265,134 14,(137 261,105 
383,546 unknown, 

FRUIT, GREEN. 

£ bushels. £ 
98,223 203,863 

and58tons. 
113,268 

21,736 9969 16,159 
6892 not given, 4892 

23,622 24,163 17,502 
19,605 unknown, 

GRAIN, BARLEY. 
bushels. £ bushels. £ 

75,547 
6845 

entry. 

Victoria .....•.... ,, •.•.•. 
New South Wales ....... . 
South Australia .•.•...... 
Queensland . . . . . . . . • •• , . 
New Zealand ........... . 

Victoria .••.•..•••........ 
New South Wales •••.••.. 
South Australia ••.••..... 
Queensland ........ , •.... 
New Zealand ••• , , , ••.. , . 

Victoria, .•. , .•..•.•.•. , .. 
New South Wales •..••••• 
South Australfa •••••••••• 
Queensland ......••• , •••. 
New Z_ealand ....••..•••••. 

11,149 3117 345,451 
598 188 43,678 

no separate entry. no separate 
973 293 1591 420 

18,904 8561 unknown 

bushels, 
6628 

no entry. 
no entry. 

1003 
no entry. 

bushels. 
508,665 

593 
no separate 
15,402 
99,295 

BEANS AND PEAS. 
£ bushels. £ 

2224 
5!)2 

2795 6384 

376 

£ 
96,613 

263 
entry. 

3840 
24,746 

2532 
no entry. 

661 
unknown. 

OATS. 

309 

bushels. I £ 
546,954 145,811 

86,850 I 5352; 
no separate enti-y. 
16,816 5099 

unknown. •• 

:j: Correctly quoted. 

TOTAL. 

Quantity. Declared Value. 

bushels. £ 
432,493 39,510 
126,GG6 7904 

nil. nil, 
129,054 21,4.05 

unknown. unknown. 
------------

688,213 68,885 

£ 

f den?mina- { 
214,454 

18,097 tions 8425 vm·ious. Gl,774 

302,750 

£ 

~ d~o~o,-{ llG,864 

17,903 tions 
vm-ious, 15,774 

10,214 
-----

IG0,755 

tons. £ 
33,983 711,888 
54,154 1,004,27!) 

605 9489 
26,053 526,23!) 
19,801 383,546 

------------
134,5!)6 2,635,433 

bushels. £ 
382,320 

and 98 tons. 
211,491 

46,102 37,895 
not given. 11,784 

51,780 41,124 
25,993 19,605 

506,195 321,800 
and 98 tons. 

bushels. £ 
356,600 80,664 

44,476 7033 
no entry. 

2-564 713 
18,!J04 8561 

422,344 96,971 

bushels. £ 
13,012 5019 

2532 592 
no entry. 

1664 685 
unknown. 

17,208 6296 

bushels. £ 
1,055,619 242,422 

87,443 5615 
no separate entry. 
32,258 8939 
99,295 24,746 

1,274,615 281,722 
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COLON~ 

1865. 1866. 

Victoria· •••••••••••••••.•. 
New South Wales •.. : ...• : 
South Australia ...........•• 
Queensland ........ , ..• · .. . 
New Zealand . , ......... .. 

Victoria .•.....•..•. · •.•... 
New Sontk Wales .••.••••. 
South Australia •....•••. , . 
Queenslitnd ....... · .•••.... 
New Zealand .•.......•.••. 

Victoria .••••.••••..•••••• 
New South Wales •........ 
South Australia . , .••...... 
Queensland ...•.•.... ; ; ... 
New Zealand ...•.•... ; .•.. 

Victoria., •••••••••....... 
New South Wales •........ 
South Australia •.......... 
Queensland ..•........... 
New Zealand .......... .. 

Quantity. 

bushels. 
1,001,625 

692,826 
no separate 

286 
331,116 

tons. 
432 

73 
45 

11 ,4Q7 bales 
. no entry. 

{ 

den?mina-} 

1

1 
twns· 

varions. 

number. 
2370 

106 
no enh'y.*. 

2015 
306 

Declared Yalue. Quant-lty. I Declared Value. 
i . . 

£ 
466,480 
305,4Ie 

entry. 
84 

129,186 

£ 
3216 

420 
204 

22,409 

WHEAT. 
bushels. 

1,279,474 
1,093,081 

no separate 
5063 

unknown. 

HAY. 
tons. 

22 
183 

65 
11,281 bales 
unknown 

HOPS. 

I 

£ 
48,179 
11,143 
14,286 

1435 
23,925" 

I} den?mina-{ I 
t10ns l various, I 

LIVE STOCK, HORSES. 
£ number. 

42,128 2439 
3692 135 

no entry.* 
28,622 1147 

9395 unknown. 

£ 
433,119 
351,973 

entry. 
1573 

£· 
145 
790 
5,72 

21,137 

£ 
70,263 

7678 
16,002· 

910 

£ 
34,354 
11,967 

15,738 

c; Description of Stock not distinguished. Total value imported in the year 1865, 
· £40,858; in the year 1866, £33,816. 

I 
number. 

Victoria. . . . . . . • • • . • • . . . . . 52,476 
New South Wales . . . . . . • . . 6 
South Australia ...•. , •... ·1 no entry. 
Queensland. . . • • . . . . • • • . • • 13 
New Zealand.............. 7337 

t Correctly quoted. 

Victoria ....••••••• , •..••• 
New South Wales ........ . 
South A ush'alia ••••.•..••. 
Queeensland ............. . 
New Zealand ............ . 

Victoria••., ....•... , ..... . 
New South Wales ....•.•.. 
South A ustmlia ......... . 
Queensland ......••••• •. 
New Zealand .••••••••.•••. 

number. 
2367 

119 
no entry. 

305' 
no entry. 

number. 
214,711 

1284 
no entry. 

175 
9529 

t Correctly quoted. 

bushels. 
Victoria ....•.. , , . • . . . . • . . 232,621 

& 476 tanks, &c. 
New South Wales.......... 44,408 
South Australia • , . , • • • • • • 46,608 
Queensland ••••••. , . . . • • . 167 
New Zealand . . • . • . • • • • • • . no entry. 

HORNED CATTLE. 
£ number, 

335,677 53,546 
2200t 1 

1763 
88,397 

£ 
6218 

103 

350 

£ 
217,832 

9099 

9260t 
27,952 

£ 
125,721 

21,892 
14,043 

170 

no entry. 
43 

unknown. 

PIGS. 
-number. 

3486 
4 

no entry. 
49 

unknown. 

SHEEP. 
number. 
281.!)68 

·239 
no entry. 

214 
unknown. 

MALT. 
bushels. 
249,155 

& 585 tanks, &c. 
48,539 
95,256 

no entry. 
unknown. 

£ 
324,445 

40 

610 

£ 
4394 _ 

8 

43 

£ 
250,000 

3037 

6097 

£ 
162,861 

23,822 
32,302 

TOTAL. 

Quantity. 

bushels. 
2,281,099· · 
1,785,907 

5349 
331,116· 

4,403,471 

tons. 
.454 
256 
110 

22,778 bales 

Declared Value. 

:£ 
· · ·899,599 

657;391 

1675 
129,186 

1,6S7,851 

£, 
3361 
1210 

776 
43,546 

48,893 

I £ 

} { 

118,442 

I de~~;~na- i~;:~~ 
various. 2345 

number. 
4809 

241 
no ent1•y. 

3162 
306 

8518 

number. 
106,022 

7 
no entry. 

56 
7337 

113,422 

number. 
5853 

123 
no ent1•y. 

354 
unknown:· 

6330 

number. 
496,679". -

1523 
no entry. 

389 
9529 

508,120 

bushels. 
481,776 

& 1061 tanks,&c. 
92,947 

141,864 
167 

716,754 
& 1061 tanks,&c. 

23,925 
l--~---

193,821 

£ 
76,482 
15,659 

44,354 
9395 

145,890 

£ 
660,122 

2240 

2373 
88,397 

753,132 

£ 
10,612 

Ill 

393 

11,116 

£ 
467,832 
12,136 

15,357 
27,952 

523,2_77 

£ 
288,582 

45.714 
46;345 

170 

380,8ll 
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1865. 1866. TOTAL. 

COLONY. 
Quantity. Declm·ed Value. Quantity. Declared Value. Quantity. Declared Value. 

OATMEAL. 

£ £ 

It dooimwa- { 

£ 
Victoria ..........•. ,,.,., 1262 5554 6816 
New· South Wales ........ } <m~=-1 3479 l d~omloo- { 7829 11,308 
South Australia ...•...... t10ns t,ons tions 
Queensland ....•......... various. no entry. \ varfous. 3486 various. 3486 
New Zealand .•••••••...... 3175 3175 

24,785 

ONIONS. 
tons. £ tons. £ tons. £ 

Victoria .............•.... 248 3816 173 3495 421 7311 
New South Wales ........ 306 3572 263 3095 5(l9 6667 
South Australia ·········· no entry, no entry. no entry. 
Queensland ············ .. 146,835 lbs. 3280 409,870 lbs. 3460 556,705 lbs, 6740 
.Now Zealand ... , , ...•••... no entry. unknown. 

20,718 

PRESERVES. 

Victo1fa .........•.••.... · I denom. vario;s. 
£ I denom .• :arious. I £ £ 

33,476 27,893 denom. various. 61,369 
New South Wales • .. . . . . . . . . 
South Australia . . . . . . . . . . • • 

I : : I Queensland .......•.. , ... , 
Now Zeal_!lnd ......•....... 

~, 

61,369 

POTATOES. 
tons, £ tons. £ tons. £ 

Victoria ............•• ,,,. 7526 44.276 3203 20,177 10,729 64,4fi3 
New South Wales ......... 5967 36,118 9904 60,312 15,871 96,430 
South Australia ........... 4950 30,847 6017 37,883 10,967 68,730 
Queensland ............... 3350 26,297 3933 28,503 7283 64,800 
New Zealand ,, • , • , .•.•... no entry. unknown. unknown. 

44,850 284,413 

RECAPITULATION. 

TOTAL Imports <if Twenty-one Articles of Farm Produce, manufactured and unmanufaetured, ef tlie Five Colonies 
ef Victoria, New Soutlt Wales, Soutlt Austi-alia, Queensland, and New Zealand,for t!te Two Yem·s 1865 and 1866. 

Article. Qitantity. Value. Article. Quantity. Value. 

£ £ 
Bacon and Hams ...... denom. various 215,023 Hay ..••............•. denom. various 48,893 
Bran ................. 588,213 bushels 68,885· Hops ·········· ······ ditto 193,821 
Butter ................ denom. various 302,750 Live stock-Horses . ... 8518 head 145,890 
Cheese .........•...••. ditto lG0,755 HornedCattle 113,422 ditto 753,132 
F!our ................ , 134,596 tons 2,635,433 Pigs ...... 6330 ditto 11,116 
Fruit, green ......•.. , . 506,195 bushels 321,899 Sheep •..... 508,120 ditto 523,277 

and 98 tons Malt ············· .... 716,754 bushels 380,811 
Grain-Barley ......... 422,344 bushels 96,971 Oatmeal •..••. , •...•.. denom. various 24,785 

Beans and Peas .. 17,204 ditto 6296 Onions ...•••.••.••.... ditto 20,718 
Oats ·········· 1,274,615 ditto 281,722 Preserves ··········•·· ditto 61,369 
"'heat .....•••. 4,403,471 ditto 1,687,851 Potatoes .............. 44,850 tons 284,413 

8,225,810 
-------



APPENDIX H 2. 

RETURNS FURNISHED TO THE COMMISSION BY E. C. NOWELL, ESQ., GOVERNMENT STATISTICIAN, AND REFERRED TO IN HIS EVIDENCE. 

TABLE A. 

RETURN of AGRICULTURAL PnonucE for the Year ended March 31, 1868, in the. Rural Municipalities, part of the Produce oj which may be assumed to pass over some 
portion oj the Jl!Iain Line of Road.* 

MUNICIPALITIES. Wheat. Barley. Oats. Peas. Beans. Tares. Potatoes. Turnips. Carrots. Mangel Onions. Grass-seed. Hay. Fruit. 
Wurzel. 

Bushels. Bushels. Bushels. Bushels, Bushels, Bushels. Tons. Tons, Tons. Tons. Tons. Bushels. Tons. Bushels. 
Bothwell ••••..•••••.•.•.•. 7293 4107 4186 170 77 450 103 161 .. 35 .. 252 480 2179 

Brighton ...•...•....•..... 48,123 6929 13,105 3738 182 .. 693 243 18 232 7 1626 2225 6699 

Campbell Town ••••••••••.. 8995 1325 4379 224 13 .. 200 .. 17 283 4 55 751 3310 

Evandale ••••••••..••.•••. 51,921 16,435 45,451 924 42 228 429 .. 320 542 36 25,046 212 2110 

Green Ponds ••••• _ ••••..... 34,185 7070 14,199 2481 90 31 363 727 16 258 .. 305 1062 2384 

Longford •••••.••.••• , •.. 124,020 12,376 53,100 910 216- 477 298 320 75 920 5d 4900 3740 6591 

Oatlands ••••...•.•••••• _ ••. 28,573 12,221 31,395 805 .. .. 652 938 4 6 4 1450 1639 1388 

Ross ••••••••..••..•.•••••. 6344 588 2340 30 .. .. 26 .. . . 37 .. 40 552 500 

Fingal ..•••.•••••••..•••• 17,250 7700 9612 -1085 40 120 842 43 6 42 8 341 1160 3393 

Glenorchy ................ 5623 2J.:i2 1928 3017 568 50 221 28 169 570 66 190 1775 8472 

Deloraine ••••••••••••••••. 53,606 7020 123,332 ' 2041 .. 80 881 130 17 177 9 821 895 1125 

Westbury •••••...••...••.. 145,548 2945 82,320 2560 153 176 1416 450 64 336 .. 4536 2784 2896 

TOTAL •••••.••.... 531,481 82,068 385,437 17,985 1381 1612 6124 3040 706 3438 190 39,562 19,192 41,047 

E. C. NOWELL, Government Statistician, 

• The crops of this year are considerably below the average : to represent an··average crop one-third should'be added to these quantities. (See Mr, Nowel!'s Evidence.) 
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TABLE B. 

RETURN of LAND UNDER CuLTIVATION in tlte Year ended March 31st, 1868, in the Rural 
Municipalities, part of the Produce of wltich may be assumed to pass over some portion of 
the' Main Line of Road. 

Gardens and other 
Lands under Cul- New Land broken 

Municipaltty. Under Crop. tivation not in- Under Fallow. up during the Total. 
eluded in the Year. 
foregoing. 

Bothwell ....•..........•.•.. 1649 150 166 49 2014 
Brighton .....••.•.•.•..••••. · 7458 2382 1548 102 11,490 
Campbell Town, ............. 1683 86 300 136 2205 
Deloraine ••••...••• ········. ll,853 13,233 783 173 26,042 
Evandale ••••....•••. ; .•..... 10,841 72 1830 140 12,883 
Fingal ..........•....•.•..•.. 2451 3137 107 45 5740 
Glenorchy ...•.•............ 2011 191 1461 58 3721 
Green Ponds ..... , ......••.. 4961 155 516 177 5809 
Longford ..........•....••.. 13,441 200 3484 204 17,329 
Oatlands .. ; .................. 4910 57 830 297 6094 
Ross ....................... • 1056 47 130 2 1235 
Westbury .......•.......... 19,326 47,455 . . 454 67,235 

--
81,640 67,165 11,155 1837 161,797 

E. C . .NOWELL, Government Statistician. 

TABLE C. 

ESTIJ11ATED WEIGHT in Tons for the Year ended J.Warclt 31, 1868, of the Agricultural P1·oduce 
in the J.1:lunicipalities, part of the Produce of which rnay be assumed to pass over some portion of t!te 
J.11:ain Line of Road:-

Wheat ......•.. , ........•....... 
Barley .....•... · .......•...•..... 
Oats .....................•..•.... 
Peas ........................... . 
Beans •....••••..••.........•..•.• 
Tares .......................•.... 
Potatoes ... , ...•.•..•....•...•..• 
Turnips, •.•..•.••••• -••.....•.•••• 

Tons. 
14,249 

1832 
6883 

482 
37 
43 

6124 
3040 

Carriedforward . . . . . . . . 32,690 

Brougltt forward . ...... . 
Carrots ........•......•.......... 
Mangold Wurtzel ...... , ...•..... , 
Onions •......••.•................ 
Grass-seed . . . . . . . . . .••......... 
I-lay •.....••......••........•... 
l?ruit ..•.• , ........•............• 
"\-Vool .•. , •..•.................... 

Tons. 
32,690 

706 
3438 

190 
353 

19,192 
770 

1396 

•~TOT.AL ... ., ........ , .. 58,735 

E. C. NOWELL, Govm·mnent Statistician. 

• The crops of thi• year wcro consider~bly below the average: to represent an avera11e crop one-third should be added to their quantities. rE,c Mr, 
. Nowell'• Evidence.) · 
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TABLE D. 

RETURN of Expenditure from the Colonial Treasury on the .11:fain Line of Road fqr .the last Five 
Years. 

1863 .........•.......••.......•••••.••••••...•.. 
1864 .... •.• ............................•••••• , ..• 
1865 ..••.•.•......••••.......•.•..••••....••••.• 
1866 .•••....•.........•..•••••...•..••.••.•.•••• 
1867 ••••••.••••••••••••••.••••••..•••. , • • •,., •• • 

TOTAL, •• ; •••••.•••.•••••••. 

£ s. d. 
5692 0 9 
8706 19 7 
5987 8 6 
3907 16 2 
3015 8 7 

£28,299 13 7 
------------

For 1867 the Expenditure is taken from the Return furnished by the Director of Public Works for the Stati~.tics 
of that year: for the previous years, from a Return to an Order of the House of Assembly in 1867. 

E. C. NOWELL, Government Statistician. 

TABLE E. 

STATEMENT shorving the A.mount oj RATES raised in the Road Districts, part of the Produce of 
rvhich may be assumed to pass over some vortion of the JJ'Iain Line of Road'; the .A.mount of A id 
conti-ibuted by Government; and the Amoullt expended on Roads in the said Dist1·icts in the Year 
1867. 

Amount of Tota1, Amocint of Rates Aid contributed l7y Amount expended on . DISTRICTS. Rates in the . rawed. Government. Roads by the Trusts. Pound. 

-----
s. d. £ s. d. £ s. d. £ s. d. 

BOTHWELL, 
On Private Property •••••• 0 4 } 262 16 10 131 8 5 437 12 5 On Crown Lands ••.•.•••.. 0 2 

BRIGHTON (Broad Marsh.) ... 0 6 116 11 11 58 5 11 120 9 0 

CAMPBELL TOWN (Northern 
Macquarie.) -· 

Ou Private Pro£erty •.•••. 0 6 } 819 5 0 409 IS 6 798 16 5 On Crown Lan s •••••••••• 0 3 

DELORAINE ••••••••••••• ••••• 1 0 289 15 0 144 17 6 619 4 4 

EVANDALE .••••••••.••••••••. 0 3 · 265 12 10 132 16 5 532 13 0 

GREEN PONDS, 
On Private Property •••••. 0 3 } ISO· 4 6½ 90 2 3 218 12 6 On Crown Lands • , • • • • • • . 0 l½ 

LONGFORD ••.•••..•••.•••••••• 0 6 } 1180 11 l 590 5 6 1448 16 8 -Special Rate ••.•••••••••.. 0 I 

0.A.TLANDS, 
On Private Property •••••. 0 3 } 372 13 8 186 6 10 354 17 6 On Crown Lands ••••..•.•. 0 I½ 

Ross, SOUTHERN .·MACQ,UARIE •. 0 3 207 18 O½ 103 19 0 273 9 10 

WESTBURY • o o I I o •G.• .S SOS• • • • 0 10 1081 7 10 540 13 11 1616 8 2 

TOTAL ........ £4776 16 9 2388 8 3 6420 19 10 

The first three columns are filled up from the Assistant Colonial Treasurer's Statements published in the Gazette of April 7, 
1868; the last co!umn froni Returns furnished by the Trusts, the amounts not including contingent expenses. · 

E. C. NOWELL, Govei·nment Statistician. 
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APPENDIX H 3. 
'' 'l'RAFFI(J RETURN talwn for One Mont!t ea:frndcd so as to slww ilte pl'csent Amount of Traffic yearlJt on t!te MAIN LINE ROAD, excluding all tlw.t passing into Lauiice4ton fron'i 

Westbury, Deloraine, and Longford, except as to t/ie Longford traffic t!tat small part wlticli passes t!te " Coched Hat." 

PASSENGERS. 

STATIONS. (a) 

--
~ ..., "' ~ 0 0 0 

~ ~ 
NEW TOWN. = ·= 

0 0 

~ 
14 June, 1868. - , . • • • • 216 

Week 21 June, 1868. •,• •: • •.- 2723 234 
ending 28 June, 1868 .. • • • • • • r j) 237 

5 July, 1868 •.•••••. ' :!84 
--

I 

€ ~ .. 
d 

m· (J .. ~ 
-5 =~ 
d -~ 
0 C, • 
(J (I.I~ 
0 

-~ ,. 
" 00 a 
= = H H 

300 I 
300 47301 
300 (f) 
300 

GOODS. 

By Carts, D1·ays, and JJ'aggons, 
drawn by-

~ 

"' ~ :$ :$ <:! .,; "' ... ~ "',; "'~ ~ ~ ~ " .. :li 0 0 0 .. ~ 
"" t!l -~ ~ 

., .. 0 .. 0"' 0 0 ,. .... "' ., ~~ "'~ Ol0 

2 Wheels. 4 Wheels. 

952 (i) 

2723 ........•.......•.•••••..•..••....•.•... 
~ 

6901 •............................... 
~---·----v-·~-----'11 

e d 
"'-"'"' = 

~, 
"d .,_ 
.,,.n 
= 

~ fo-5 
d = = P.,oo 
._l:~ 
o- .. 

' "' .. ,. "" ., = .c .... [.() 

~~~ 
z ""-

:,i.o: 
~ ~~ 
p., 0" 

._~~ 
0., .. 

~ ~g. 
.O''"'tll 

:. § [J~ 
z -

2723 X 13 35,399 

6901 X 13 89,713 

PASSENGERS. 

lil.:,Ji~ 
~0:.'<1:i-...J 

~~ ~~ ._ > s., 0 
o e ~:;l 

~j~~ 
Si ~fn 
~-g~~ 
~~~5 
~ ~ >.~ ,!;id .,o ,.,. 

X 6 

x6 

I,,.:: .,; ~i8~ :::: 
;;. .... 

~1}-5~ .. .. ...... t:J)Q) 
"-~ ~::::=.S-S .,., 

c... d ~ ;::1 .. -
d 

0 _s~:: ~ 

~-g !~ 0 

"' 9:= C: d .fl 
" ;::scilc:>- .. .!.: ... ctJtll -< 

212,394 @ 3d. 

538,278 @ 3d. 
BRIDGEWATER. 

952 tons .................•......•............... 

{

20 Sept. 1863 • . • . • • . 79 
Week 27 Sept. 1863,. . • . . . . 75 

ending 4 Oct; 1863 . . . • • . • • 52 
11 Oct. 1863 .. . . . • . . 60 

266 

46 228 64 
27 228 90 
41 228 54 
50 228 57 

------v-----

12 
9 

13 
9 

37 
33 
27 
12 

42 
50 
30 
38 

266 X 13 3458 X 6 20,748 @3d. 

s 
0 •• 
.:::,9 .. ,; 

g [.9 
~ ttls 
"'""' p:; t.= 
°d g ~D 

g~g ;a~:;:; 

£ s. d. 

2654 18 6 

6728 9 6 

259 7 0 

13.U ····;························· 1341 xl3 17,433 x 7 122,031 @3d. 1525 7 9 

I GOODS. 

,., 
'"' :fi-= '"d ... -= .,; s .c 

~.§ a "'" :;: g,9 0"' e~ -~.9 "'= ~ ,,__ . ~g~ [~ en '-2 P..d o 
-~f~ g ~-5 ~U]E-4 o-"' 

a~~ 11 ._- d 

0 " 8.c:~ "'"' . C, ~-!· o.:::·- .c-= f 1-:J ""= ~C' 0"' " C, g,.--i ~ ~ d•e ~-~-= ="' d~ "'"' 'c ec c.., 0 ,.. ... 
"d " p:: 

~~~ 0 .. " z,,,..,g 
~ ~§ t!~ .c " ·i~-g~ "' ~~~ ::, .... "' d'"O,_ 

f-f~ -; g ~ ~ =o-
~0~0 = 0 .s "=" >Ow~ ~oui > CC,c.Q ~-"" -< -< '.'l 

£ s. d. 

· 952 X 13 12,376 X 6 '74,256 @ 8d. 2475 4 0 

BRIGHTON. 

l 
20 Sept.1863 . . . . . . . . 34 

. tk) 312 Vehicles, Traction Power= 741 horses= 494 tons ..•...••• _._._._._ .. _._._·.,;,.•.,;,.•._._._._._ .. _._._._._._ .. _._._4_9_4_x_l_3 ___ 6_42_2 __ x-'-'_7 __ 44__,,c...9_54--'-@-""-_8_d_. __ 14_9_8 __ 9_4 

Week 27 Sept.1863 ....... 33 
ending 4 Oct. 1863 . . . • • • • . 21 

11 Oct. 1863 • . . . . . . . 51 

139 

34 228 40 
27 228 27 
15 228 39 
25 228 44 

2(l 

6 
5 
2 

10 
11 
27 
22 

9 
5 

12 
14 

23 
17 
24 
24 

4 
10 
10 
10 

12 

1 

..._.-v--:---' ,, 

1163' .....................•........ 

139 X 13 

1163 X 13 

1807 

15,119 

x6 

X 19 

10,842 @3d. 

287,261 @ 3d. 

135 10 6 

3590 15 3 
OATLANDS. '--~,,--------'II 

f----,,----,----,---,,~2_84_,,V~e_h_i~cl_e~s,~TI...,...·a_c_ti~o-n_P~o.,;,.w_e_r~=,--7~7_1_h~o~r~s.,;,.es=--=--=5.,;,.l.,;,.7.,;,.t~o~n~s_ . .,;,.·.,;,.•_·~·.:....:.••·• ........•••................ 

l 
20 Sept. 1863 ...•...• 

Week 27 Sept. 1863 ....... . 
ending 4 Oct. 1863 ....... . 

11 Oct. 1863 ....... . 

87 
93 

1:w 
96 

53 156 46 
57 156 50 
89 15(3 'i4 
72 156 68 

51 
46 
62 
60 

18 
40 
42 
45 

6 14 
15 12 
23 13 
21 ·24 

1 
1 
2 
7 

9 
18 
21 
26 

413 .... • • ... , • • • • .. • .. • . . . . . . . . . . . . . • . . . . . . 413 X 13 5369 -------1133 .. • •.,. , .. , ..........•. , ... • • • 1133 X 13 141729 
'-----~,--____ _., 

x6 32,214 @ 3d. 402 13 6 

X 29 427,141 @ 3d. 5339 5 3 

517 X 13 

li.OSS. 
577 Vehicles, Traction Power= 1101 horses= 734 tons............ • . . . . . . • . . . • • . . . . . . . . . 734 x 13 

l 
20 Sept. J 863 ......•. 

Week 27 Sept. 18U3 ....... . 
ending 4 Oct. 1863 .....•.. 

11 Oct. 18G3 .•.....•. 

189 
212 
207 
213 

54 156 27 
56 15(3 34 
50 156 41 
59 156 41 

38 
28 
35 
14 

22 
28 
33 
21 

6 

4 
(j 

8 
8 

11 
7 

3 
1 
2 
6 

44 
4 

30 
36 

821 ... • • .. • . •, • , • . • • • • • • • • • •. • • • . • • • .. • • • • • 821 X 13 10,673 ----986 • • • • • • • • • • • • • • • . • • • • • • .. • • . • . . 986 X 13 12,818 
'-------.~-----'I 
~- --···-• ~ -•·- - = 

x6 

X 15 

64,038 @ 3d. 800 9 6 

192,270 @ 3d. 2403 7 6 

...... ,-- .. ~ 

6721 X 19 127,699 '@ 8d. 4256 12 8 

9,542 x 29 276,718 @ Sd. 9223 18 8 

~•1 ,l"I n 

~ 



CAMPBELL TOWN. 

l 
20 Sept. 1863 ....•.. 

Week 27 Sept. 1863 ...... . 
euding 4 Oct. 1863 ...... . 

11 Oct. 1863 ...... . 

.. 139 156 108 69 45 7 29 9 29 

I I I 
.. 122 156 93 49 48 6 32 6 30 .. 142 156 108 66 47 19 33 2 19 .. 147 156 100 50 54 23 32 4 22 

20,5791. 1164,632 f@3d. ---v---
158:3 ············•·'••·············· 1583 X 13 x8 2057 18 0 

_J 

CLEVELAND. 0 7:30 Vehicles, Trnction Power= 1480 horses= 987 tons ································ 987 X 13 12,831 x8 102,648 @8d. 3421 12 

l 
20 Sept. 1863 ...... .. 

Week 27. Sept. 1 863 ...... . 
ending 4 Oct. 1863 ...... . 

11 Oct. 1863 ...... .. 

65 28 156 24 4 3 1 7 5 .. 
65 25 156 22 -1 2 .. 12 2 1 
69 45 156 30 9 -6 .. 17 3 3 
66 25 156 25 14 8 1 10 4 7 
--
265 ·••.• .................................... 265 X 13 3445 X 6 20,670 @3d. 258 7 6 
~ 

848 .............................. . 848 X 13 11,024 XII 121,264 @3d. 1515 16 0 

SN AKE BANKS. 120 Vehicles, Traction Power= 309 horses= 206 tons .........•.......................... , 206 X 13 2678 X J1 29,458 @8d. 1981 18 8 

1
20 Sept. 1863 ...... . 

Week 20 Sept. 1863 ...... . 
ouding l 4 Oct. 1863 ...... . 

I 11 Oct. 1863 ...... . 

40 40 156 15 3 7 3 5 9 .-. 
58 19 156 36 4 4 .. 14 4 .. 
64 41 156 31 3 3 .. 12 9 .. 
44 19 156 45 2 6 4 8 5 3 
--
206 ......................................•. 206 X 13 2678 x6 16,068 @3d. 200 17 0 

------v----
,, 

870 ................................. 870 X 13 11,310 X 11 124,410 @3d. 1555 2 6 
\ 

y 
C_OCKED HAT. 108 Vehicles, Traction Power= :344 horses= 229 tons ...................................... 229 x 13 I 2977 X 11 32,747 @8d. 1091 11 4 

1
20 Sept. 1863 ....... . 

Week , 27 Sept. 1863 ....... . 
onding j 4 Oct. IBG!l ......•. 

11 Oct. 1863 (g) .... 

144 150 432 245 116 52 .. 82 2 4 
142 131 432 268 87 30 15 76 1 6 
182 210 468 ::1:.15 92 16 12 57 7 5 
156 164 444 279 98 32 9 72 3 5 
--
624 .... : . ..........................••...... 

------.,---, 
3548 .............................. 

624 X 13 8112 X 6 608, 8 0 

3548 X 13 46,124 X 9 41,5, 116 @ 3d. 5188 19 0 "·"· I® "'· I 
V 

899 Vehicles, Traction Power...:_ 1733:horses = 1155 tons .................................. 1155 X 13 15,015 x9 135,135 @8d. .4504 10 0 

-------- - ---
23,830 309,790 2,818,049 £35,225 12 3 5785 75,205 923,260 £30,775 6 8 

Passengers Journeys Mileage· Revenue Tons Mileage Revenue 

"These Traffic Returns do not include the passengers and goods coming by steamer from Bridgewater, nor any part of the traffic passing into Launceston from Westbury and Deloraine, and only that pa1·t of 
the Longford traffic which reaches Launceston by the l\fain Road excluding that which goes by the Muddy Plains Road. These Returns also exclude all sheep, cattle, and horse traffic, 

(a) The whole of the traffic appearing in this Table, except that under the head of "New Town,'.' is 
taken from Returns obtained by the Government in 1863 for the purpose of seeing whether additional 
Toll-gates would be advisable. The Returns were taken at a very dull period of the year, and doubtless 
give a very unfavourable monthly average. The Returns for" New '!'own" were taken at the Police 
Station corner of the avenue leading to the Queen's Asylum, and at a ve1·y unfavourable time of the 
year also. 

(b) The stage coaches are assumed to carry only six passengers. 
(c) Gigs, spring carts and other private vehicles are only assumed to carry the driver. 
(d) The average number of miles assumed to be travelled by each person passing through !I station 

is ascertained by taking the mean of the distance between the next preceding and the next following 
station. , 

(e) The average fare per mile is assumed at a low rate. The present charge by coach is 4d. per 
mile outside and 3d. per mile inside. And the Railway fares in Victoria are 4d. for first class and 3d. 
per second class. 8nppo&ing the second class passengers to be in the proportion of 2 to each first class 
passenger, the average fare per mile ought to have been taken at 3·333 instead of at 3d. 

(j') All persons known to be resident in the district were omitted. In taking the traffic at this 
station the number pa~sing weekly were not separately distinguished. The same remark applies to 
persons passing in gigs, dog carts, spring carts and other private carriages. 

(g) The Returns obtained J:,y the Government of traffic passing the "Cocked-hat Toll-gate" for the 
week ending the 11th October, 1863, is wanting. The omission is supplied by taking the average of the 
three previous weeks. ~ • 

(h) In estimating the weight of the loads, vehicles returned as having 2 or 4 horses have been cal­
culated as 3 horse loads; those as having 5 or 6 horses as 5½. horse loads; and those returned as drawn 
by 2 to 6 oxen have been assumed as averaging 4 oxen and equal to ·2 horse loadR. . ·. 

( i) In taking the traffic passing this station the daily tonnage was not separately distinguished. 
(k) In this and all the like estimates which follow, the load of each horse bas been assumed to 

average ii, and that of a bullock to average! of a ton_: both of these estimates being _considerably_ belo~v 
the draught of horse and bullock teams according to a Return furnished to the Parhament of Victoria 
for a similar purpose. . . 

( l) The average rate assumed here is 8d. per ton per mile, while the lowest present rate by carriers 
on the Main Road is Is. per ton per mile, This is under the average of the rates of charge for goods 
traffic in the adjoining Colonies. 
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APPENDIX H 4. 
QUESTIONS submitted by ·tlie Royal Commission on t!te. JI.Iain Line Railway to t!te Collector of 

Customs at Launceston. 

The Tonnage entered Inwards in 1867 being 29~945 
tons, ·what would be about the tonnage of Good.s 7 

What is the gross weight of Package Goods brought 
into Launceston in ·1867 which are charged uy measure­
ment ·n:t 4'l cubic feet to Ton 7 

Can j•ou state what proportion of tl1ese Goods go up 
country 7 

Laitnceston, 2nd July, 1868. 

IJ'his question can only be answered by giving o. proxi­
mate estimate of the 'fonnage of Goods, say you add 

'.l'ons. 
one-fourth to tl1e Registered Tonnage, thus­

Registered Tonnage . . . • . . • . • . . . . . • • 29,945 
Add one-fourth . . . • . . . . . • . . • • . . . . . . 7480 

Say about Tounage of Goods • . . . . . . • 37,431 

Package Goods ...•.••••• 

Divided by 40 

I cannot. 

51,477 cubic feet 

1287 Tons 

R. H. WILLIS, Collecto1'. 

APPENDIX H 5. 
PORT OF LAUNCESTON. 

TABLE showing the TONNAGE of SHIPS trading between HonART TOWN and LAUNCESTON. 

ARRIVALS FROM HOBART TOWN, DEPARTURES FOR HOBART TOWN. 

Date. Vessel's Name. Tonnage. Date. Vessel's Name. Tonnage. 

-------1----·--~--- --~-1------11---·--- -·--------------1-----
1866. 

Jan. 11. 
27. 

Feb. 20. 
l.lfar. 16. 
April 5. 

6. 
26. 
27. 

May 3. 
5. 

17. 
21. 
23. 

June 4. 
20. 
27. 

July 18. 
21. 

Aug. 11. 
11. 
23. 

Sept. 19. 
Oct. 9. 

29. 
Nov. 1. 

20. 
22. 

Dec. 10. 
10. 

StoFm Bird.·. , ..... ; .. • . • . . . . • . 96 
Ditto....................... 96 
Ditto....................... 96 
Ditto...................... 96 
Ditto...................... 96 

Tasman .•..........••..•.•.•. - · 79 
Macquarie ..• , ...... ·.·...... . . . 126 
Storm Bird..................... 96 
Ben Bolt....................... 8 
Petrel •...•.. , • , , , , , . . • . . • • • . . 59 
Harl'iet Nathan................ ]13 
Tasinan .. . . . . •. . . .. . . . . . . . . . . 79 
Storm Bird. . . . . . . . . . . • . . . . . . . . 96 
Petrel ...•..• , . . . . . . . . . . . . . . . 59 

·Storm Bird ..••.•.. ,. , • , . • . • . . . 96 
Petrel ....••... , ...• , , • •• •• • • 59 

Ditto ......•.. ,· .... , •..... ,, 59 
Storm Bh-d............. ... . • . . 96 
Petrel· .• , ..•.•...... ,, •• ,..... 59 
l\Iicla • . • • • • . . . . . . . . • • • • • . • . . . 229 
Storm Bird .... ,,.............. 96 

.Ditto .•• ,................... 96 
Petrel .•• ·• ,.. . .. . .. . .. .. .. . • . 59 
Tasman •.• .. ... . . .. . ... . . . ..•. 79 
Petrel ..••.•• ,,,............... 59 

Ditto •• • • • • • . . . . . . . . . . . . . . . 59 
Tasman ..• , .. . . . . ••• • . . . . . . . . 79 
Petl'el •••••. : , ·•. . . • . . • . .. . . . .. 59 
Tasman .•••••• , • . • . • . • . . . . . . . 79 

2458 

1866. 
Jan. 8. 

25, 
26. 

Feb. 12. 
l\Iar. 12. 
April 3. 

20. 
24. 

May 4. 
21. 
·:ii. 

Juno :4. 
14. 
25. 

July 13. 
17. 

Aug. 10. 
18. 
27. 

Sept. 13. 
Oct. ·2. 

26. 
Nov. 10. 

20. 
Dec. ·4. 

5. 

Storm Bird .•.•.... ,, ...••• , .•. 
Ditto ..•••.••••.•.......... 

Ripple ..•••• , ......•.••..•• , · 
Storm Bird ..•.....•..... ,,,.,. 

Ditto .........•••...• , ·,,. 
Ditto ....•.•....••••••.... 

Tasman ., ..................•. 
Storm Bird ..........•......... 
Petrel .••••••....... , •.• , •. • .. 
Storm Bird., ...........•.•.... 
Tasman , •..•••.•.. , , . ,, ...•.. 
Petrel ...••......•.•.•. , .• , •.. 
Sto1·m Bil·d .••••.•....•..•.•.•. 
Petrel •............. : ...•• , , •. 
Storm Bird .•.. , . ; ••.• - ••.•..•. 
Petrol ........•..•...••...•••. 

Ditto ...• , •.....•••....•••. 
Storm Bh-d, •.......••••••..•.. 
Petrel ..............•••.....•. 
Storm Ilil'tl, ...........•...••.. 
Petrel ....... , ...........• , .. . 

Ditto ••.•.•................ 
Tasman ...••...••••••........ 
Petl'el ....••• , ••............•. 
Tasman ...................••. 
Petrel •...•..••.•..••......... 

TOTAL, 
Tons Inwards • • . . . . . . . . 2458 
Tons Outwards,......... 1987 

4445 

90 
06 
25 
9(l 
UG 
96 
79 
96 
59 
96 
79 
59 
96 
59 
96 
59 
59 
96 
59 
96 
59 
59 
79 
59 
79 
59 

1987 

Stated to be all :with full Cargoes. 
GEORGE FISHER. 



[65] 
ADDENDA. 

1'HEfollowing Papers having come to hand since the .Report of the Com,mission and the Appendices 
have been printed, are inserted here. 

MEMO. for the Royal Commission, Hobart Town. 

LAUNCESTON AND WESTERN RAILWAY. 
The cost of the Works between Launceston and Longford, as per Messrs. 

Overend and Robb's contract, is ..••••••...•.••••••••••••••... , ...... . 
Rails, as per estimate ...•..•...••.....•.........................••....•.. 
Tin1ber Bridges ......••...•......•.... : ..••••.•..•... -. _ ••..•••.•.•.•..... 
_Masonry and Iron Bridges: .....•....•.••...•..•.• , ................ , ..... . 

To which will have to be added the cost of Stations and Ro_lling Stock. 

£ s. d. 
91,265 3 5 
18,065 3 5 

4303 l 0 
23,399 _ 9 10 

£137,032 17 8 

DOYNE, MAJOR, & WILLETT. 
11'Ielbourne, August 13, 1868. 

STATEMENT of TOLLS received at the Bridge at B1·idgemate1' during the several. Quarter( from 
1st January, 1863, to 31st December, 1867. 

.,. 1863, 186-i:. 1865, 1615S6. 1867. 

£ s. d. £ s. d. £ s. d. £ s. d. £ s. d. 
l January to 31 March .......... 297 I 5 284 2 6 272 3 8 287 8 10½ 308 3 9 

1 April to 30 June .............. 266 19 4½ 258 9 0 262 18 0 261 12 9 279 9 8½ 

I July to 30 September ••••...•.. 227 0 O! 238 2 9½ 229 14 7 232 16 10 256 15 5 

1 October to 31 December ••••••. 245 15 3½ 274 18 2 255 7 9½ 257 12 8 290 19 11 

-

Totals .... .......... 1036 16 l½ 1055 12 5½ 1020 4 Oi 1039 11 l' 2' . 1135 8 9½ 

Office ef Bridgewater Commissioners, 5th August, 1868. 
The Hon. F. M. INNES, Bridgewater Commissioner . 

.. ,..,, The Commissioners think it only due to themselves, in support of their estimates of_ the probable traffic on the Main 
Road ·to note that the above Returns, which may be considered as a fail' index to the actual traffic on the Main Road at all 
ileaso~s of the year, show that their estimate of the probable traffic having been calculated from Returns taken in the most 
unfavourable month of the year, may be considered as at least 20 per cent. under the real amount of traffic. 

LENGTHS of Surveyed Lines. 

I. Length of Sprent's Line from Kangaroo Point to Oatlands, 49 miles. 
2. Length of Sorell and Davies' Line to Oatland~, 48 miles. 
3. Length of Hogan's Line to Oatlands, 60 miles. 
4. Length of Main Road to Oatlands, 52 miles. 
5. Total length of Sprent's Line, 117 miles. 
6. Total length to Launceston, 121 miles 39 chains. 

NOTICE. 

THE Commissioners liaving ascertained, since the Commission closed its labours, that Messrs. W. M. Purkiss, 
H. B. Chapman, and C. S. Cansdell, jun., decline to accept any remuneration for the Clerical services they have 
rendered to the Commission, deem it only right to make this public_acknowledgment of thek valuable assistance. 

JAMES BARNARD, 
GOYERNJIIENT PRINTER, TASMANIA, 




