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MAIN LINE RAILWAY COM-MISSION. 

(Seal.) VICTORIA by tlie Grace of GoD of tlie United Kingdom of Great Britain and Ireland 
Queen, Defender oftlie Faith. 

To our trusty and well-beloved CHARLES STUART CANSDELL, Esquire, WILLIAM DoDERY, Esquire, 
·ADYE DouGLAs, Esquire, the Honorable PHILIP OAKLEY FYsH, Esquire, the Honorable 
. FREDERICK MAITLAND INNES, Esquire, DAVID LEWIS, Esquire, and the Honorable JAMES 
MILNE WILSON, Esquire. 

GREETING: 
WHEREAS We have th.ought it expedi~nt 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 Railway 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 Present:, do authorise and appoint you the said 
CHARLES STUART CANSDELL, WILLIAM DoDERY, ADYE DouGLAS, PHILIP OAKLEY FYsH, FREDERICK 
MAITLAND 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, and providing such Railway with sufficient and effective Locomotive and Rolling Stock: And 
for the better discovery of the truth in the premises We do, by these Presen·ts, 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 you or 
any three 01· more of yon shall reduce into writing under yonr hands what you shall discover in the premises, 
and do and shall, on or before the Thirtieth day of J1me, One thousand eight hundred• and sixty-eight, 
certify unto Us in Our Executive Council in Tasmania, in writing under your hands respectively, your several 
proceedings by for~e of these Presents, together with what you sJrn.11 find touching or concerning the premises 
upon such _enquiry as aforesaid: And We further will and 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 yo11 shall and may, from time to time, proceed 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 Tasmania that they 
be assistant to you and each of you in the execution of these Presents: And we direct and appoint that 
HUGH 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 caused these Our Letters to be made Patent, and the Public Seal of 
Out· Colony of Tasmania to be hereunto affixed, 

Witness Our trusty and well-beloved Colonel ·Trrol\IAS GoRE BROWNE, Companion of the 
Most Honorable Order of the Bath, Captain-General and Governor-in-Chief of Tas­
mania and its Dependencies; at Hobart Town, in 'l'asmania aforesaid, this Second day of 
November, One thousand· eight hundred·and sixty-seven. · 

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

Tuos. · D. CHAPMAN, for the Colonial Secreta1·y. 

GOVERNMENT NOTICE. 

No. 76. 

Colonial Secretary's Office, 30tlt 11'Iarc!t, 1868. 
THE Governor in C0uncil has be~n plellsed to appoint the. Honorable ALFRED KENNERLEY, Esquire, 
M.L.C., to be a Member of the" Main Line Railway Commission." 

, . 

By His Excellency's Command, 

RICHARD DRY. 





REPORT. 

To His Excellency Colonel THOMAS GoRE BROWNE, Companion of tlte 
Most Honorable Order of t!te Bath, Captain-General and Governor-
zn-Chief of t!te Colony of Tasmania and its Dependencies. · 

MAY IT PLEASE YouR 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 advisable, considering the small sum of money voted by 
Parliament for the service of this Commission, 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 
~xclusive reference to the Southern section of the proposed Railway. . 

The point which, more than any other, will be found upon enquiry to govern the 
cost of a Railway, is the maximum speed at which it is intended to be capable of being 
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 be 
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 the rate of speed being fixed will, to a very large 
extent, affect if not actually determine the gradients and curves : these l>eing 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 affect the cos~ of construction. 

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

We have, therefore, addressed omselves 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, the hig·hest 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. 

But 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 mi;i,tter of primary importance. 

And, indeed, even in the most wealthy and 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. 

In England the Express Trains run from ..••.............. 
Ditto the Fast Trains average about . . ............• 
Ditto the Ordinary Trains run from ..............•..• 
Ditto the Slow Trains average ....... , .•............ 

In France the Express Trains run from . , ......... _ ...•... 
Ditto the Ordinary Trains run from ................. . 
Ditto the Slow Trains average ...................... _ 

In Belgium the Quickest Trains run from ......•........... 
Ditto the Slowest Trains run from ................. . 

In Prussia the Quickest average ............ _ ........... . 
Ditto the Slowest run from ........••.............. 

In Austria the Quickest run from ........•......•........ 
Ditto the Slowest run fron1 .........•..••••••.•.••• 

In Bavaria and along the Rhine the Quickest Trains run from 
Ditto the Slowest Trains· would run from ..•......... 

I11 Italy the Quickest Trains run from ... · .............. . 
Ditto the Slowest Trains run from ................. . 

In America the Quickest Trains run from ................. . 
Ditto the Ordinary Trains run from ............... . 

In New South Wales the Quickest Trains run from ......... . 
Ditto the Ordinary Trains average ................. . 

In Victoria the Quickest Trains average •................. 
Ditto the Ordinary _Trains average ................. . 

Miles per Hour. 
34 to 47 

36;\-
18 to 30-

19,1; 
25 to 35-
16 to 25 

18 
29 to 35 
18 to 23 

29 
17 to 21 
20 to 29 
14 to 21 
24 to 32 
13 to 24 
24 to 30 
15 to 24 
20 to 25 · 
15 to 20 
25 to 27 

20 
25 
20 

It will be seen by ti1e foregoing Table, which we have compiled fi-om the latest 
authorities, that the English Express Trains average, including stoppages, 40 miles per 
hour; but it must be remembered that so high 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, carriag·es, 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 Trains be excluded from the foregoing Table,-it will 1Je seen that 
the bulk of the passeng·er traffic in England is conducted at an average speed of less 
than 25 miles, and on the Continent at speeds varying from 17½ to 20½ miles per hour; 
while very much·ofthe 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 a tan 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, ac(lording 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 recontinend that the Maih-Line 
Railway should be constructed to bil worked at a maximum speed of 25 miles for 
passenger traffic, and of 15-miles per hour for goods. 

Thffnext 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 cost of construction; aI1d secondly, as to the cost of working the railway 
when completed ; and we have been extreinely fortunate in having had the opportunity 
of-examining an Ei1gineer of great authority upon this pai·ticular q uestioh. 

The gauges mostly in use are the 4-8½ and 5-3, and recently-the narrow or 3-6 has 
obtained the_ favourable opinion of many Engineers as suitable for use in very 
mountainous countries. 

Gauges, some much narrower. and others very .. much broader: thart• 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 advisable except for a:railway to be carried 
through very difficult and mountainous coun_try, and ,intended mainly for the transport 
of minerals; and .also that a broacier gaug'e than 5-3 can )5·ive rto advantage 
which would compensate for the necessarily increased cost of consfi'uction and woi•kirtg. 

ing. 

- The gauge chosen by the pioneers -of railway . construction ih. Englana ~fl,S 4-8½, English gauge of 
and that gauge has been continued there, and adopted by the whole conti11ent · of 4d8~ J~nerally 
Europe, with the exception of Spain, where the gat1ge is 5~6, and_ by-the United States, a op . 

with the exception of the New York and Erie, which -has a 6 feet -gattge. : One 
exception only is to -be found in Engfand-'-the Gi·eat Western-the origii:tal gauge bf 
which was fixed at 7 feet, but the example has never been copied ; and even that line 
is now · laid almost throughout with a thil·d rail, so that it may be wotked on the 
smaller gauge of 4-8½, 

. The gauges of the Irish railways, which at- first varied /rom 6~2 cfownwards, were 
finally fixed by Parliamentary authority at -5-3, and this gaug;e _has been adopted by 
our sister colonies of Canada and Victoria. 

. . During the last few y~ars phe 3-6, or narrow ga11ge, has been_ introduced into 
Sweden, Norway, and Queensland, and apparently with gI~eat advantage -as to cost 
there, but ·at th,e expense of considerable loss of speed. We have consulted with· the 
greatest care all that has _ been advanced both for and agai11st tliis gauge, ·· and have 
come to the c0ilclusion that, though it offers great ec6no1ny in the constru:ction 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 tr_e choic-e of a gauge ·are various; The practical 
datum is found in the requisite dimensions of -carriages intended,for the convenient and 
safe conveyance of passe)1gers: the scientific data_ are ·mainly supplied by the fact that 
the narrow~r the gattg·e the less will be the friction .. of• the wheels, especially on curves 
of sharp radii ; and. the .fiiiahcial datum is the additional cost which· must be incurred 
in avoiding or working unfavourable curves. 

- These data point to di:ffe1·ent r~sults, and any settlement of · the question must be a 
compromise of the solutions to which .they would separately lead; but we believe that the 
requisite c011ditions of comfort, speed; construction, and cost have been found to combine 
most perfectly in th~ 4-8½ gauge, and, fortified by the examples of England, Scotland, 
Europe, America, and our Sister Colony of New South Wales, we ·beg to recommend 
the adoptio11 of that gauge as the standard gauge for Railways in Tasmania. 

U p01i the· qtiestion of Route, we_ -have availed ourselves of the Report ~1pon a 
Preliin_inary Smvey made- some years since by the late { ames Sprer:it, Esquire, Surveyor­
Gene1'al, under the authority of Yotti' ExcelJency's p'redecessor; and we-have had several 
trial Surveys made of the counti-y' near · a difficult part. of the route laid down in that 
Report to see whether, the extreme gradients encou1;teted the-re cotHd be avoided. 

Data by which gauge 
should be determined. 

Routes surveyed­
Sprent's Line. 

We- have also. had a Plan artd Section made of -the ~Main Road from the third Main Road. 
111ilestone on the New Town Road to Itoss-street, Oatlands . .. 

We have also had a Prelimina'ry Survey made of a R611te via Austin's FeITy, Austin's Ferry-to 
following the Old Beach Road, to :Brighton. Brighton. 
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. We also had this Survey extended from Brighton, to ascertain whether a favourable 
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. 

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

Desirous also of making our enqumes 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 preliminary surveys, 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 eng-ineering 
difficulties which would have to be encountered on each route. 

By Mr. Sprent's Line the ruling gradient would be favourable, but there would be 
a tunnel near Kangaroo 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 he reduced 
to about 1 in 30, but by a very objectionable rise of about five miles. 

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

The extension survey of the Austin's Fen-y route, 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 abandoned, as after repeated trials no practicable 
route could be found. 

The extension survey of the Austin Feri-y 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 miles. 

The route via the Valley of the Jordan is reported to promise favouralJle gradients 
from Pontville to Picton ; but beyond that a good line could not be secured except by 
an expensive tunnel, several viaducts, and considerable 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 Commission ; and we should not have caused any preliminai-y 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. 

As a mere question of cost of construction and maintenance, no les:; 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 th!!,n 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 he 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 Main Road 
a.s is found to be practicable. 
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Our enquiries have a_lso 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 :J3ridges 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. 

SotlTHERN 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 ..••••••••••••. : ..••••.•.••••• · •.•• 
_ Cost of adapting Bridgewater Causeway or of a Steam Ferry to carry 

the Railway Train, say ••••••••••••.....•.•••••••••..•• • •••••• 
Cost of Terminal arrangements .....•........••••..••••....••...• · 
Cost of Bridges· above 35 feet span, s·ay •••••••••••••••••••••••••• 
Cost of Railway Stock, say •••••••••••••••••• , ••••••••••••••••• 
Contingencies, say ••.••.•. :_ .••• •..••••...••..••••..•.•.•.•••.. 

MIDLAND SECTION,-0ATLANDS 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 Rolling Stock, say ....•••.•....••...••••••••••••••••••••• 
Contingencies, say ................••••...•............•...•.• , •• 

) 

NORTHERN SECTION-LONGFORD TO LAUNCESTON. 

£ 
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 

Southern Section. 
(Hobart to Oatlands.) 

Midland Section. 
(Oatlands to Long-
ford.) 

Northern Section. 

( Distance, 18 .. Miles.) 
' (Longford to Laun-

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 .••....•••••••••••••••••.••.••.•.. , ••• 
Contingenci~s, say . ....... ii- ................................... . 

ceston.) 
£ 

63,000 

42,000 
15,000 
-28,000 
15,000 
17,000 

£180,000 



A ve1·age per mile. 

Pl'obable revenue 
from traffic. 

·x 

SUMMARY. 

Southern Section, · (Hobart Town to Oatlands) .......•.... 
Midland Section, (Oatlands to Longford) .......••......... 
Northern Section, (Longfoi•tl to Launceston) ............. . 

£ 
350,000 
270,000 
180,000 

£800,000 

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 
sµin of. £800,000, give £6~49 · as the average cost per mile for the whole length of the 
line, the same being calculated as 126 miles to allow for sidings. 

. ' . 

·· All the items in the detailed estimates fi·om which these averages have b~en struck 
have been so carefully considered, that we feel assured· they will be found sufficient for 
the construction of a Railway capable of the heaviest goods traffic and of passengers at 
a i·ate_ of speed should it ·be found necessary beyond that recommended by us; and we 
desire to add 'that, if extmm.e 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 coriciusio1i, we have the hon~r 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. 

We have av~iled _ourselves of Traffic Returns taken by the Government which, 
though obtained for anoth(:)r object, are not the less valuable for, and must be 
beyond all suspicion when applied to; this pui•pose. 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 m.ay be expected to pass 
along the Launceston and Western Railway. . · 

;But beyond the Traffic s}1own _in these Returns, which i_t may be fairly asst~m~d 
would soon more th_an _d(?ubie 1ts_eJf 1,f, _th_e _adv~~tages of Railway transit were w1thm 
reach, ·:vfe beg to .reµi.ind . Your_ .~xcell.ency that a large saving would be made in the 
conveyance of He:r _Majesty's.Mails, and.in other matters connect_ed with the adminis­
tration ·of Her Majesty's .Government,. and in the .maintenance of the Main Ro_ad. 

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 expegted, of _which no account whatever has.been taken by us in our enquiries. 

We therefore feel justified, u1jon. a careful review of. -the returns obtained, and of 
the evidence taken by us, in assuming that ?,t least 100,000 tons of g·oods now pass every 
year'along the Main Road for an average distance of at least 20 ·miles. This tonnage, 
at rates averaging 5d."per ton, (a i·ate considerably under the average rates charged in 
the acljoining Colonies); would yield a revenue· of upwards ·of £40,000 ; and we believe 
that the 1:iassenger traffic wciti.ld supplement this• by :1;1 further sum of £47,000 at the 
~~ ... ,., ........ . 

The_financial result of the proposed work_ based on the foregoing estimates would, 
we b_elieve, ~taD:d 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 
~obart Town and Launc~ston, at an average of £1 10s. each 
journey (say} ..... _ .....• :.'. .... ,,~ •••.....••. , .... · ...... £21,000 

For 40,QOO_ intermediate journeys at 10s. each journey (say) £20,000 
For 60,000 short journeys from each terminus at 2s. each 

joul'Iie"!_ (say):_.,:.-.. : .. :,:.;_ ... .-.; •.• _ ••.. _: ... : ..... :.. £6000 

Saving to Her Majesty's ·Government iii · the conveyance 'of Mails, in 
matters cortnectechvith the Ju:dicia:I and Police Departinents, and in the 
inai:htenance of the Main Road (say) .. · . .-.-.-..••. ·, ....•........ : . .. 

£ 
41,000 

47,000 

12,000 

Can·ied forwa1·d . ..... , •..•. £100,000 . 
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Fo1·ward , .........•.. · .....••. !' •••••••••••••••• 

Working expenses taken at 50 per cent. on gross receipts •..... £44,000 
Interest on capital £800,000 at 6 per cent ...••• , ••• , • . . . . . . 48,000 

Surplus • t •• a I•••• ■ e •·•·•• •• ••t•l1le II tll ll':l· ... 011 ••··•· tlllOI I I• I 

£ 
100,000 

92,000 

£8000 

These financial results show that, taking into consideration the saving · which 
will be macle by Her Majesty's Government in the conveyance of .Mails, and 1il.atters 
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 honor to conclude our Report by adverting t~ the fact 
that, besides the direct advantages which will flow froin the construction of the Main 
Line Railway, there are others which, though indirect, are scarcely less important. 

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

CHAS. STUART CANSDELL. (L.S.) 

HUGH M. HULL, Secretary. 
14tlt August, 1868. 

P. 0. FYSH. (L.S.) 
ALFRED KENNERLEY. 
JAMES MILNE WI~SON. 
D. LEWIS. (L.S.) 

(L.S.) 
(L.S.) 
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DAYS OF MEETING. 

... PRESENT • 

1. November 13, 1867. Mr. Cansdell, Mr. Fysh, Mr. Wilson. 
2. December 20, 1867. Mr. Cansdell, Mr. Fysh, Mr. Wilson. 
3. February 5, 1868. Mr. Can_sclell, 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. Fysl1, Mr. Lewis, Mr. Wilson. 
8. March 7, 1868. Mr. Can~dell, Mr. Fysh, Mr. Le,,•is. 
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. Cansdell, Mr. Fysh, Mr. Kennerley.<b 
13. May 5, 1868. Mr. Cunsdell, Mr. Fysh, Mr. Kennerley, Mr. Lewis, Mr. Wilson. 
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. Cansdell, 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, 1868. Mr. Cansdell, Mr. Fysh, Mr. Lewis, Mr. Kennerley. 
20. June 19, 1868. Mr. Cansdell, Mr. Fysh, Mr. Innes, Mr. Lewis, Mr. Kennerley, Mr. Wilson. 
21. June 23, 1868. Mr. Cansdell,lVIr. Fysh, Mr·. Kennerley, Mr. Lewis, Mr, Wilson. 
22. June 25, 1868. Mr. Cansdell, Mr. Kenncrley, 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, Mr. Dodery. 
28. August 14, 1868. Mr. Cansdell, Mr. Kennerley, Mr. Innes, Mr. Douglas, Mr. Lewis, 

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

• The Honorable Alfred Kennerley, Esq., M.L.C., was added to the Commission at thia date. 

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, Wm, Ro~e Falconer, Esq., C.E., Director of Public Works •.•.••••......••....•..••••...• 
5. Henry Bilton, Esq., Claremont, J.P ... ............................................... . 
0. \.Ym. Hogan, Esq., C.E., District Surveyor .................................. \ •....•.... 
7. Rowland Davies, Esq., C.E., Stone Buildings ....•..••••.•.••.••••....••...••...•.•••.. 
8, E. C. Nowell, Esq., Government Statistician ............. , ..•....••.••.•.....•. , ....... . 
0. T. T. Watt, Esq., Collector of Customs .. , .•..••.....••••.••••.••.•..•.....•••........ 

10. George Innes, Esq., C.E., District Surveyor ...•••••..•••••.•........•.....•. , ........ . 

l'AGB 

I 
3, 11 

4 

6 

8 
]O· 

11 

13, 14 
13 

14 
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PROCEEIJINGS of the RoYAL COMMISSION appointed to consider fhe probable-Co.st 
of constructing a MAIN LINE OF RAILWAY to connect Hobart Town witli 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 .. HuL~, Esquire, Secretary. • 

1, The Royal Commission was read appointing C. S. Cansdell, Esq., W. -Dodery, Esq., A. Douglas, Esq.' 
the Hon. P. 0 . .Fysh, .!!:sq., 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 Seeretary. · · · · 

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

3. Letters were read from Mr. Douglas.and Mr.·Dodery, stating tp.at they were unable to attend •the meeting. 

4. Resolved, That the ;meetings of .the CoIIlillission be µot· open to the p~ess. 

o, . 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, 1867. 

·P1·esent-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. 

The Commissioners met in Mr. Fysh's office. 

I. Resolved, That Returns of Traffic should be obtained from certain parts of the main 1ine of road. 

2. Resolved, That authority be given to Mr. Cansdell to apply to the Survey Office for the fullest information 
respecting the present main road, its width; curves and gradients, where it could be_ improved for rail purposes, and 
the class of land adjoining the road. 

\· 

WEDNESDAY, FEBRU AR% 5, 1868. 

J'resenf,,-C. S. CANSDELL, Esq., M.H.A.~ in the Chair; the H~n. J. M. WILSON, Esq., M_.L.C. ; the Hon. P. O. 
·FYsH, Esq, M.L.C. 

I. The Chairman stated, that since the last meeti_ng 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 ~he main road in the possession. of that 
-Department as the Commissioners may consider will be of· assistance in their inquiries ; and further, to direct that 
Department to have a survey made of the main road from Hobart To.wn 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 · 
~he present gradients and c~rves, 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 should 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 'l'reasurer enclosing 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. Cansdeli, Esq., to th~ Honorabl~ the Calonial T~easurer, 16th Jani.tar~, 1868. 
Letter, (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., ·Slfrveyo~-General, ·to the Honorable the Colonial Treasurer, 27th January; 
1868. . · .. · · 

Memorandu~ by C. S. Cansdell, Esq., as to the points upon which the Surveyors empl9yed ought to 
be reqmrecl to report. . ,. .. , • ···- ··· , ·· · · • · · · · · -
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· 5. The Commission deliberated as to the several matters which, having regard to the small amount voted by 
Parliament to defray the expenses of the enquiry, ought first to engage the attention of the Commission; and the 
Commissioners present being of opinion that it would be desirable, before entering upon the consideration of any 
other route, to consider hmv 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 shoulrl :rropose-

(1.) That the road now presenting an average width of about 50 feet should be increased at the le;ist to an 
uniform width of 2 chains (132 feet), 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, and preserving the present hedges and fences. 

(2,) To prevent the expense of purchasing the frontages, two chains might be required on one side only of 
the main road,-one chain to be reserved for the railway,. and the other for a road giving access to the 
adjoining lands. 

(3.) That for the present only one line ofrails shoultl be laid down: for by working the railway on what is 
known by engineers as the reciprocal systom of starting ancl running the trains, one line would, with 
sidings at various places, be found sufficient for all the traffic which· would be likely to be developed for 
years to come. . 

(4.) That us traffic is developed, the width of one chain (66 feet) reserved· for the railroad would be sufficient 
to allow of ultimately laying down·four lines of full gauge railway. . 

(5.) That neither the main road nor the route of the main roar! should he adopted by the railway in entering 
Hobart Town; but that a separate line should be constructed from some point on the main road about 
the third milestone beyond New Town, and then taking a course which would be parallel to and 
between Cam.J?bell-street and the Domain to a passenger terminus there, and thence crossing Macquarie­
street by a brirlge, and continuing probably along the course of the creek and ext13ndi11g to a jr.tty or 
goods terminus on the shore of the river, from the same point at New Town through the Domain to 
the same terminus on the shore of the river, so as to afford the greatest facility for shipping and unship­
ping cargo. The line might afterwards be extended along the Hobart Town Creek up to the Cascades. 

(6.) That, to avoid too great an interference with private property, the road railway on this system, instead 
of passing through the main streets of the inland townships, might be constructed so as to pass round 
behind,-the up line on one side and the down 1ine on the other. 

The Chairman also entered at great length into explanations of the advantages anrl disadvantages of the narrow 
(3 feet 6) gauge; and having shown that the route adopted and the working speed required would to a great extent 
determine the gauge which could be most advantageously and profitably used, and that if' the main road could, by 
being considerably widened us proposed by h_im, be made available for the substratum of the railway, that tl1e 
difference of expense between laying down a 3 feet 6 or 5 feet 6 gauge would probably not exceed JO per cent., while 
if a route were adopted away from the main road the difference in the cost of construction would be at the least 30 
per cent. in favour of the narrow or 3 feet 6 gauge : and having 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 Uompany (now the 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. 8. Cansdell, Esq., 19th July, 1866, on the construction of Colonial railways. 

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

ways in Tasmania. (See Appendix.) 
Copy Report, C. D. Fox, Esq., C.E., to Sir C. Fox, 24th August, 1864, on the Norwegian Railways, 

forwarded by Sir C. Fox to C. S. Cansdell, Esq. (See Appendix.) · 

7. The Commission then deliberated upon the fotters, reports, and estimates just read; and the Chairman urged 
upon the Commissioners that the adoption of the main road os the route and basis of the Main Line Railway would 
not only conserve the interests of p\JrSons resident on the main road, and afford the advantages of cheap transit to the 
largest number of persons, but save at least 75 per cent. of the cost of surveying nnd enginePring, and of the earth­
works, bridges, 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 hand, a route away from the main road would 
destroy the trade of all the townships on the present route, and render transit also very dear, if not destroy it altogether. 
And the Commissioners, on consideration, being of opinion that whether or not the main road (widened as su&:gested 
by the Chairman) should be found to be available as the basis of the railway, yet that any main line between 1-Iobart 
Town and Launceston should certainly take the route of the main road for ·at least a large part of its way, it was, on 
the motion of Mr. Fysh, seconded b) Mr. Wilson,-

8. Resolved; That a plan and section ~f the main road is necessary to assist the Commissioners in their enquiries ; 
and that the Chairman do prepare, or cause to be prepared, the draft of a specification for a staff and lt-vel survey ot 
the main road, from some point to be afterwards agreed on, between Hobart Town 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 prJints set forth in the l\fomorandum 
prepared by Mr. Cansdell and read at this meeting, and particularly that the Suneyors in making such survey be 
required to report specially as to the gradients exceeding I in 30, and as to curves of less than 5 chains, and the best 
means of_iniproving them, and that advertisements be issued for tenders for executing such survey. 

9. TmJfic Returns.-1'he Chairman reported that he bad not taken any further steps to obtain returns of the 
traffic on the road, partly because the expense would be altogether beyond the sum voted, and 1iartly because lie had 
had handed to him the ori~inal returns ot traffic on the main road taken, by order of the' Government in 1863, to 
ascertain whether it would be advisable to put up more toll-houses on the main i·oad. And the Chairman having 
stated that he was p"reparing tabulated statements from these returns, the question was allowed to stand over. 

The Commissioners adjourned at 6·15, 
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MONDAY, FEBRUARY 10, 1868. 

P1·esent-C. S. CANSDELL, Esq., M.H.A. ; the Hon. F. M. INNES, Esq.,. M.L.C.; H. M. HuLL, 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 attendance at the next meeting. 

WEDNESDAY, FEBRUARY 19, 1868. 

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 specification 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_ Hpbart 
Town and Jericho. 

6. Ordered to be acknowledged, and asked whether he is prepared with information on the subject for the 
Commissioners. 

The Commissioners adjourned at 5·55. 

FRIDAY, FEBRUARY 28, 1868. 

Present--C. S. CANSDELL, Esq., M.H.A., in the Chair; DAVID LEw1s, Esq., M.H .. A.; the Hon. ·F. M. INNES, Esq., 
M.L.C.; the Hon. P. 0. FYBH, Esq., i\I.L.C.; H. M. HULL, Esq., Secretary. 

1. W. Hanson, Esq., C. E., from South .Australia, was called in and examined. 

The .Commission adjourned 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. FYsH, 
Esq., M.L.C.; DAVID LEWIS, Esq., 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 accordance with specifications issued by order of the Royal Commission. 

J. Francis Butler, £9 a mile. 
2. Gordon Burgess, £450. 
3. John Thomas, £400. 
4. Hogan, Sorell, and Davies, £300. 
5. Edward Innes, £2 17s. a mile. 

2. Resolved, '!'hat 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. 0. FYsii, Esq., M.L.C.; DAVID LEWIS, Esq., 
M.H.A.; H. M. HuLL, Esq., Secretary. 

I. Thl;l 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 moved 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 been accepted by the 
Royal Commission, and that the Chairman wishes to confer with him on the subject. 

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

The Commission adjoumed. 

THURSDAY, MARCH 12, 1868. 

Pre,~ent-C. S. CANSDELL, Esq., M.Ii.A.; the Hon. P. 0. FYSH, Esq., M.L.C. 
There being no quorum at 5 o'cloc!c, 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, MARCff 20, 1868. 

Present-C: S. CANSDELL, 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. 

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

TUESDAY, APHIL 28, 1868. 

Present-C. S. CANSDELL, 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., S·ecretary. 

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

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

·a. Ordered; That Mr. Flexn:i.~re be·summoned for half-past 4 on Tuesday next. 

4. Ordered, That a Map showing. the Roads ~n the Isiand be called for from the Surveyor-Genera·!. 

The Commission adjourned at 10 minutes to 6. 

TUESDAY, MAY 5, 1868. 

Present-C~ s. CANSDELL, Esq., M.H.A., in the Chair; the Hon. A. KENNERLEY, Esq., M.L.C. i DAVID LEWIS, 
Esq., M.H.A. ;· the Hon. P. 0. · FYsH, Esq., M.L.C., the Hon. J.M. WILSON, Esq., M.L.C.; H. M. HuLL, 
Esq., , Secretary. 

I. The minutes of last meeting were read and cor,,firmed. 

2. OrdP.red, 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,o~•s· e~id~nce of28th April was r~ad ove~ for the information of the Commissioners who ~ere not 
present on the day the evidence was tuken. . · _ · _ 

5. Ordered, That Mr. Calder be summoned for next meeting, and to be informed that he will be examined as to 
the ad vantage of the Valley of the Jordan as part of the route for a rail way, 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 rontPs, one via Park-street, and the other via the Domain, to Mat:qnarie­
street, and tlie Chairman was requested to make enquiries as to the cost thereof. 

8. On discussion of the traffic returns taken for 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 ~ 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. 

1_. Mr. Calder, the Surveyor-General, was_ called in and examined. 

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

. Ordered, that that amount be sanctioned. 

3. The Chairman reported that be had seC'n Messrs. Sorell and Davies as to the two routes into Town, and· they 
had offered to do the work on the same specificntion 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 be summoned for next meeting, to be examined a.~ 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 mimites past 5. 
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TUESDAY, MAY 19, 1868. 
l'resent-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. J. M. WILSON, Esq., M.L.C.; the Hon. F. M . 

. · INNES, Esq., M.L.C.; H. M~ HULL, Esq.,· Secretary. · · - · ' 
1. 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 up~n the advisability of the plan and section of the two routes to a 
south~rn trrminus 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 plar,s of the routes into town. 

. 5. ()rdered, That the Chairman do communicate with the Bridgewater Commissioners as to their. willingness -to 
11.rrange 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 adjourne_d at 5 P,M. 

TUESDAY, ).\'.IAY 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. Th9 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 Bridg-e, for the same period aa 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 ne\'.t. 

. . 

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 last meeting of the Commission. 

'fhe Commission adjourned at 10 minutes to 6, 

TUESDAY, JUNE 2, 1868. 

P1·esent-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. A. KENNERLEY, Esq., M.L.C.; the Hon. P. O. 
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 'fuesday's meeting. 

4. '.l'he Chairman reported that he had .arr&nged with a man at thEJ. 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. Or.dered, That Mr. Flexmor~ be summoned to attend on Tuesday next, at 4, 

8. Resolved, That the portions of the Appendix and Evidence be at once placed in the Printer's hands, s9 as tu 
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. ·CANSDELL, Esq., M.H.A., in the Chair; the Hon. P. 0. FYsH, Esq., M.LC;; the Hon, A. 
. KENNERLEY, Esq., M.L.C.; H. M .. HuLL, Esq., Secretary. 

I. Thfl minutes oflast meeting were read and confirmed. 
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2. Read Mr. Bilton's Letter expressing regret that he· had 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. Ordered, 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. KENNERLEY, Esq., M.L.C.; H. 111. HuLL, Esq., Secretary. 

1. 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 Mi;, 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 
being 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 printecl_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. KENNERLEY, Esq., M.L.C.; the Hon. P. 0. 
FYSH, Esq., M.L.C.; the Hon. F. M. INNES, Esq., M.L.C.; DAVID LEWIS, Esq., M.H.A.; 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 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 deliberated 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. Hodgson, and that :M:r. Hogan be asked to undertake that suggested 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. 

Present-C. S. CANSDELL, Esq:, in the Chair; the Hon. A. KE!,.NERLEY, Esq., 1\1.L.C.; DATID LEWIS, Esq., 
M.H.A.; the Hon. 'I'. 0. FYSH, Esq., M.L.C. ; the Hon. J. M. WILSON, Esq., M.L.C.; H. M. HULL, 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 Collector of Customs be summoned for next meeting, and to be prepared to give evidence 
as to the weight of packages of imported goods. . 

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

Resolved, T~at the Chairman be authorised to make the necessary arrangements as to the survey. 

The Commission adjourned at 6 o'clock. 
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THUR8DAY,.JUNE 25, 1868. 

Present--C. S. CANSDELL, Esq., M.H.A., in the Chair; _DAvID LEWIS, Esq:, M.H.A.; the Hon. ·A. KENNERL1n, 
Esq., M.L.C.; H. M. HuLL, Esq., Secretary. 

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

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

3. Ordered, That the Statistician be summoned for next meeting. 

The Commission adjourned at 5. 

TUESDAY, JUNE 30, 1868. 

P1·esent-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. A. KENNERLEY, Esq., M.L.C.; the Hon. P. 0. 
FYsH, lVI.L.C.; the Hon. J.M. WnsoN, Esq., Esq., lVI.L.C.; 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 
via Austin's Ferry with main road and Valley of the Jordan surveys. 

4. The Chairman ~eported 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. Ordered, That the Collector of Customs in Launceston 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 map .of the Colony, 
showing the alienated and Crown lands and the roads of the Island. 

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

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

The Commission adjourned at 5·20. 

TUESDAY, JULY 14, 1868. 

Present-C. S. CANSDELL, Esq., · M.H.A., in the Chair;· Mr. Alderman DAVID LEWIS, M.H.A.; the Hon. A. 
KENNERLEY, Esq., M.L.C.; the Hon. J. l\L W1LsoN, Esq., M.L.C.; H. M. HULL, Esq., Secretary.. -

1. Mr. George Innes, surveyor, produced his plans of the 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-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. F. M. INNES, Esq., M.L.C; the Hon. A. 
KENNERLEY, Esq., l\1 .L.C.; the Hon. J. M:. WILSON, Esq., ].\i. L.C.; the Hon. P. 0. FYsH, Esq., M ,L.C. ; 
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. · The Report of Messrs. Sorell and Davies, surveyors, was read. 

4. The Commissioners proceeded to discms the several points of their Report, as follows :-1. Speed; 2. Class of 
railway; 3. Gauge; 4. 'rraffic; 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. 8½in., 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. his plans at next meeting. 

6. Resolved, That the Chairman· do apply to the Government for a further extension of time to . bring up the 
Report : a fortnight suggested:. . . _ 

7. Resolved, That the Chairman do write to Mr. Surveyor Innes, expressing the satisfaction of the Commission 
at the diligence and ability '':'ith which ho has prepared his plans and report on the main line oi road. 

The Commission adjourned at a quarter to 6. 

TUESDAY, AUGUST 4, 1868. 

Present-C. S. CANSDELL, Esq., M.H.A., in the Chair; the Hon. F. M. INNES, Esq., M.L.C. ;· the Hon. A. 
· KENNERLEY, Esq., M.L.C.; the Hon. P. 0, J?ysJi, Esq., M.L.C.; the Hon. J.M. WILSON, Esq., M.L.C.; 

· H. M. HuLL, Esq., Secretary. · . 

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

· 2. Read Mr. W. Hogan's Letter of 3rd Augus!, 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 ·0hairma~ laid upon the.table an elab6rate and carefully prepared chart, 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. KENNEilLEY, Esq., M.L.C.; the Hon. P. 0. 
FYSn, Esq., M.L.C.; the Hon. J.M. WILSON, Esq., M .L.C.; W. DonERY, Esq., M.H.A.; H. M. HuLL, 
Esq., Secretary. 

1. 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 prolmhlc cost of 
construction nnd revenue having been rend, the Commission deliberated thereon, and having approved of the same, 
ordered that it he printed in draft and circulated amongst the members. 

The Commission adjourned.at 1·25. 

FRIDAY, .AUGUST 14, 1868. 

Prcsmt-C. S. CANSDELL, Esq., M.H .A., in the Chair; A. DouaLAs, Esq., M.H.A.; the ];-Ion. F. M. INNES, E,q., 
M.L.C.; l\ir. Alderman L1swrs, M.H.A.; the Hon . .A. KENNERLEY, Esq., M.L.C.; the Hon. J. M. WILSON, 
Esq., M.L.O.; W. DoDERY, Esq., M.H.A.; · the Hon. P. 0.- FYsn, Esq., M.L.C.; H. M. HuLL, Esq., 
Secretary. 

1. The minutes oflnst meeting were read and confirmed. 

2. Read Draft Report. 

3. Paragraphs 1 to 42 were approved. 

4. On the consideration of Paragraphs 43, 44, 45, and 46, reladng to the estimated cost of constructing the·i:Iain 
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 remainder of the Repo1 t was app;oved, subject to such alterations as the foregoing R~solution to increase 
the estimate would render necessary. · 

6. Resolved, That the Repo;t as amended be approved as the Heport of the Commission. 

7. Resolved, 'fhat the Chairman do report ~o His Excellency in.accordance with the terms _of the Commissfon. 



ROYAL COMMISSION o·N 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. INNES, Esq., M.L.C. 
Mr. Alderman DA YID LEWIS, M.H.A. 

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

WILLIAM HANSON, oj Adelaide, Esq., C.E., eroami1eed. W. Hanson, Esq 
C.B. 

1. By the C!tairman.-I believe, Mr. Hanson, you are a men;ber of the Institute of Civil Engineers, of ~ 
England? Yes; and I have been connected with railways, in England and in the Colonies, sinne 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 4-8~. 

3. I think, Sir, I had better intimate that the Commissioners, to prevent any misunderstanding as to 
the evidence taken in this enquiry;have determined to distinguish the 3-6 gauge as the narrow gauge, 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? Yes, l was specially examined in 
favour of the 4-8½ gauge, 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 wlmt is called in the Colonies 
the narrow or 3--6 gauge? 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 objertions 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 mote outward 
weight, which produces a wabbling -.r, 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 the 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 affol'ds sufficient room for the proper gearing of the locomotives, 
but theoretically there is more ad vantage in the 5-3 gauge. 

8. But apart from the mechanical advantages 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 r&.ilways in Tasmania ? N 0 1 I think not. 

9. Would it not permit of great saving in the cost of embankments, cuttings, viaducts, and brido-es? 
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 of 24 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 Hail ways, 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 lam not disposed to believ.e that any 
such saving could be made. 

11. Then, notwithstanding the physical difficulties which Tasmania would .present to the construction 
of Railways, you would prefor 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 less, 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 t~e curve, It is true the narrow ga,uge would allow shar·per curves. You would 
use what is called the Bogie engine or American engines with 3-6 wheels, but in the long run it wuuld be 
cheaper to use the 5-3 ~auge; and I am of opinion that by adopting engines on the American 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 on the weight of the engine. 

14. Are you aware that the advantages of the 3-6 gauge, as used 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 of the 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 works you would lose in the distance and permanent way. 

15. A.re you a)Vare that Mr. Mallet, the President of the Irish Institute of Civil Engineers, has 
declared himself very strongly as to the great saving effected by adopting a nar·row gauge, and has given it 
as his opinion that not only the cost of constructing two similar lines differiug 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 4-8½ gauge cheaper than any other. 

16. Would no_t the 3-6 gauge permit a considerable reduction in the cost of the rolling stock ? No ; 
the ilari·o\,' gauge will riot save anything in the rolling stock, but would probably be more expensive. The 
light engines cost more to keep in order. The heavy engines are not near so expensive. 

17. But will not the use of thy 4-8~ or 5-3 gauge ne_cessitate the adoption of a heavier rail, and so 
increase t~e cost of construction ? .No ; I c_an use :rny weight of engine. In South Australia the 401b. 
rail is use\i oh the 5~3 gauge. I used a 651b. rail in Soi1th Australia. for a 22 ton engine. With a 10 ton 
engine 4016. would do. _ 

18. Would not the narrow gauge effect some saving in the cost of fuel ? No ; it would rather 
increase 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 with less hands, and so reduce the cqst of maintenance of way ? No ; I 
think not materially, because to c_arry an equal tonnage you would require a larger number of carriages, and 
for the same reason there would be no saving in the cost of locomotive pow~r, while at the same time the 
nafrow 3-6 gauge will not permit high speed. 25 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 milea an hour out of light 
engines. Considering also that you would have to carry wool and other bulky articles, the English 4-8½ 01· 

5-3 gauge would be the best for the Colony. 
20. But that fact has not prevented the adoption of the 3-6 gauge in Queensland, where they have a 

large quantity ofwool to carry? No; but I am notwithstanding of opinion that bulky produce requires a 
broader gauge. 

21. I believe you have given spec;ial attention to the relative advantages of horse traction as against 
locomotives.? Yes. In branch lines horses wonld be best, and I would prefer the narrow 3-6 gauge; but 
in view of a probable increase of traffic, and the subsequent employlll,ent of locomotives, the advantage of 
ha_ving all the stock in one_gauge would more than counterbalance 1he advantage of using horses instead of 
locomotives in the bfanch lines. I would advise the use of horse traction on a branch line. I should 
certainly begin with it. 
. 22. I believe you have compiled tables showing the relative cost of traction by horses and locomotives? 

Yes; and you may take it as a rough but ready estimate that as 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 <lay. The locomotive 
has, however, the advantage of speed; and when the tonnage to be carried is above 50 tons, and the distance 
above 12 miles, locomotives should be preferred. 

23. Would you nrlvise any particular difference in the construction of lines intended in the first instance 
for horse traction? _No; I should have all the lines made in tJ1e saine manner, but. hol'ses would require 
lighter sleepers. £1000 a ruile would be saved by horse power. 

2:1. Have you given your attention to the question of laying do\vn rails on ordinary roads? No; but 
I believe that in India there are rails on macadamised roads, but my own impre8sion is that they will throw 
the road aside, and go iri foi· a railway. For instance, a gradient ot l in 20 on a road is not thougl)t much 
of, but on a rail it•would be frightful. In England railroads were begun with gradients of 1 in 330, and I 
know of one no\v which is' 1 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 
locomotive employed on the main line of road, no horses could travel on it I should be sorry to meet a 
train even with the best horse. You can, as far as my eye goes, find a much better line of road than the 
present maih line, more to the west of Oatlands. 

25. I suppo·se you are aware that bei;;id es the adoption of the plan of rail ways on the ordinary roads by 
the authorities in India, Mr. Bridges A.dams and Mr. Page have both recommended the converBion of the 
highways of England into railways, and that that course has been suggested -in the Report of the Royal 
Commission on Railways which has just concluded its sittings in England? Yes; but 1 am still of opinion 
that the rail and the road are not fitted to go together, even with a screen. It could· not be put on your 
roads, the gradients are excessive-look at Pontville, for instance. 
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26. )'.our objections to road railways seem to .be chiefly limited to the difficult gradients which would 
be encountered, and to the effect of locomotives on horses·. As to horses, are you not ~ware that a Qo,mmittee 
of the House of Commons in 1831 reported .most favourably upon the use of the locomotives on the higqwaye, 
and' that before and since that time many such engines have · been run loaded with pa·ssenger!' through the 
streets of London, and many of the niain roads of England, without accident? Yes; but in all s.uch 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, would not the putting 
of them upon rails laid down upon the road considerably reduce the chance of accident 7 Obviously so, 
but stiH I should prefer putting the railway away from the road: ·· . · . . 

~8. Have you for_med ~11y opinion !1S to the probable cost of constructing railroads, considerin.g the very 
difficult nature of this coun'try 7 Yes; allowing £1900 a mile more in· this colony for ea;rth works than in 
South Australia, a light rnilway could be made for about £7000 a mile. · · 

TuF..SDAY, 28TH APRIL, 1868. 
PRESENT. 

The Hon. A. KENNERLEY, Esq, M L.C. 
'.l'he Hon:P. 0. FYSH, Es·q., M.L.C. 

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

MR EDMUND HODGSON, ef Glen House, J.1:lacquarie-street, examined. 

29. By tlie Cliafrman.-Y@ are, I believe, Mr. H~dgson, particularly acquainted with the Valley of 
the Jordan? Yes, !"was formerly a farmer and stockholder in the Lovely Banks District, where I lived 
for :13:ve or six years; and [ have personally inspected the country from New Town to Oatlands, of which I 
know ever nook and coi·ner, having ·once pos~essed m·uch stock and having to ride over the country.· 

30 .. What, in your opinion, is the route which sl1ould be adopted for that part of the Main Line of 
Railway between Hobart Town and Oa_tlands? _'.fhe line, on which a railroad could be best carried from 
New. Town to Qatlands would .be alongside the 1'{~in Line of Road to Bridgewater. 

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

32. Will you state the roµte which you are desirous of suggesting to the Commission? After p\}ssing 
the river, instead of keeping along the line of road, it sho~1ld turn to the left soon after crossing the bridge, 
which would bring you to the back of the Crooked Billet, and thus -tlie Horseshoe Bridge would be 
avoided. In passing from the Crooked Billet. the hill going down into Pontville should be avqided by 
crossing the road and keeping to the right. Pontville would form a station, being central, as regards 
Richmond, Tea Tree, and Bagdad. The.road should then be crossed n·ear Cavey's. Inn, and .the route 
should keep up the valley of the Jordan. on the Bridgewater side, and continue on tbe course of the valley 
as far as l!:lderslie. From Elderslie the line should go up the Jordan, through the Black Brush and 
Huriting Ground, and come out at Picton, near l\fr. Kemp's, on the opposite side of the Jordan. From 
.Picton the line should keep Berthon's Marsh to the left, and go up to the head of the marsh, ihen-qn to the 
foot of the Serpentine Gully, and thence· U:p Quoin Creek in"to the Litt1e Lovely Banks, and on to Hollow 
Tree Bottom; from thence it is an easy road all the way to Oatlands, after crossing the road arid keeping 
away near Lemon Springs and down by Anstey Barton, or keeping to the right of the main road from 
Fourteen Tree Plains. 

3:;3. What advantages do you claim for the rqute you have suggested? My liue would avoid the 
difficulties of the Horseshoe llridge, Pontville Bridge,, Constitution Hill, and Spring Hill. When ]\fr. 
O'.Ccrnn_or was Direct9r of Roads, I pointed out my line near Spring Hill; but he rem::irked that it would 
l'Uin 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 agricultural lands. Picton station 
wonld 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 be the difference in length between the line you propose and that of the present road? 
The differen.ce in the distance from Pontville to Picton, I think,. would be about three miles longer, and 
from Picton to Oatlands the line would be the same as by the main road. Another great advantage of this 
line over that of the road, which would have to be widened, would be to ·cheapen .the cost of constructiou, 
and that it would embrace a large portion of the agri_cultural country on this. side of the Island, and the 
most populous part of the Colony. . · · 

35. Are you informed as to the . nature of the gradients which 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 l in 100, and the country abounds· with timber and 
road-making materials. · 

36. Where would your proposed li11e join Mr. Sprent's proposed route? A.t Mercer and ·Guest's 
lands in the Hollow Tree Bottom. '. 
. 37 ., ¥.~ve you fo1:med any, opinion as to the nature and quantity of the earthworks wpich would have 
to. be encountered if your proposed route were adopted? Yes. From P~cton to Hollo_w T.ree ,Bottoni there 
wo,tJld be only hill-side c;uttings, and no bridges or culverts of any magnitude.. The gradient would· not be 

W. Hanson, Esq. 
C.E. 

~ 

Mr, E. Hodgsoii. 
~ 
28 April, 1868, 
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·1,1r, E.Jiodg,o,., more than 1 in 50 or 60 in any case. It is somewhat scrubby from the Back Bottom or Little Lovely 
------v-- Banks to Hollow Tree Bottom. 

J.E. Caldcr,Esq, 
~ 
· 12 May, 1868, 

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 11£1·. Fysh.-Whatever reliance the Commission might place in yonr capabilities, neither the 
Parliament nor the public would be satisfied with a survey conducted by yott, as you are not a Civil 
Engineer. I understand road engineering and levelling, and have occasionally exerci~ed 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 Artlrnr of the present line of road over Constitution Hill. 

TUESDAY, 12TH MAY, 1868. 

PRESENT, 

The Hon. P. 0. FYSH, Esq., M.L.C. 
'l'he Hon. A. KE1'1NERLEY,-Esq., M.L.C'. 

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

JAMES ERSKINE CALDER, Esquire, Surveyor-General, examined. 

40. By the Chai1'1nan.-Are you well acquainted with the valley of the Jordan, and can yon afford 
the Commission any information as to whether it would be desirable to adopt it as part of the 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 
route? My knowled~e 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 mere 
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 would 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 away from population. With regard to the physical difficulties of the Jordan route, I 
beg to refer you to Mr. Sprent's Report of 18th Fel,ruary, 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 within a few 
miles of it. Under the present improved construction of engines, many difficulties which would have 
prevented the adoption of that route a few years since could probably he got over now. 

43. Do you think that the plan of utilising the present main road by converting some parts 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~si bly 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 railway, with the present hedges and fences, and making a half-chain 
road 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 throuo-h 
above 60 feet wide, and only in a few places is it under 50 feet. Its nal'!'owest parts are at 0' Brie;'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 hy the Jordan route there would be cuttiugs which 
would be expensive ; and as Oatlands has an elevation of 1337 feet, and the Jordan but a very slight fall 
during much 9f 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<lerslie, the gra<lient would be all the more severe beyond. There are 
no doubt, summer roads or cart tracks in some parts of the route, but as I have not been there for 33 years, 
I could give no idea of the roads. By taking th.e Jordan route you, of course, abandon much of the present 
main road and its population. · 

47. Will you inform the Commission as to the quantity of crown lands which, lying within 10 miles 
of each side of the main line, are now unalienated? There is not much crown land unalienated lying within 
that distance of the main rQad, and, with slight exceptions, it is very inferior. 'l'o illustrate the main road 
settlement I produce a map showing all the land along the line, alienated and otherwise: beyond Oatlands 
there is no unalienated land within 10 miles of the main line. 

48. What in your opinion would be the effect of a railway upon private property? I believe a railroad 



would be of great advantage to private properties; its tendency would be to increase their value. It would, in my J.E. Caldcr,Esq · 

opinion, be far mor'e profitable to the community to run a railway through private properties than· through -~ 
the crown land of the unsettled districts at present. · 

49. Is there any foundation for the statement which has several times appeared in print, that there are 
two millions of acres· ofunalienated land 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 transit to Hamilton and Bothwell, would it in 

your opin_ion be best to take the main line round by these places, or to reach them hereafte1· 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 
would be 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. ICennerley.- Supposing a l\I ain Line Railway were constructed across the Island, are there _ 
any agricultural districts, now almost shut out from a market, from which produce could then be sent into 
market with increased advantage? Yes; for example the 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 the.re are large tracts nearly all along the main line, now devoted to pa:-1ture, 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 or the main road, now devoted solely 
to sheep farming, be capable of profitable cultivation if it had the ad vantage of cheap transit? Yes, I think 
so,-there is a great deal of sheep land which might be cultivated within eight or nine miles of the road. 

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

Railway through it? 
56. Rave 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 pmchasers of our surplus produce? 
58. Can° you inform the Commission what amount of supplies of farm produce are purchased by the 

sister Colonies ? 

59. I believe you do not share in the opinion that Victoria is getting more independent of outside 
supplies 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, 8tli July, 1868. 

IN reply to the five questions which you have done me the l1onor to ask of me (which arc 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 
Treasurer 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 that you aek for I need hardly say are quite at your service. 

I remain, Sir, 
Your very faithful Servant, 

J. E. CALDER. 
The Chairman, LYiain Line Railrvay Royal Commission. 

EXTRACT from a Letter written by me to tlte Honorable Colonial Treasurer, 27tlt January, 1868. 

* ~ * $ * * * 
With regard to that part oi 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 same, which might in no lengthened period equal the cost of that conversion. · 

This contingency, put in the shape of a question, is this :-Are we likely to find profitable markets for any 
considerable increase of our agricultural productions ? 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 lying right and left of such line would be confine~ as at present chiefly to wool, 



J. ~, qallfer,E<q, _ · Let us -Iocik round ti& and .see wl_uitJ:ie:r ~1J.c4. -µmrkets .exist :or not, .and we shall then djs9over w.h.at our neighbq-qrs 
____,...__.. 1t!!,ke ·ofthe farm prc;,<Juce pfot:l:\er -countrie~, which :no doubt SQlll0 ofthe 111:nds thaPie withlri _ten or a dozen. miles 

of the existing main line of road could be speedily put irito· a condition _to contriqute ~q the supply of in a considerable 
degree; foi: within the area alluded to there is much good or fair'land, •either'open or so lightly timbered that might 
·te· plJ.t into crop ,at -nq great ·cost, if any inducement arose to ._encour!lge -it, · 

W. R. Falconer, 
E,q. _________, 

20 May, 1868 • 

- The sur,plies·offarm produce require,;! in the last twci° years; for ,v,hich returns are puolished, viz.-1865 and 1866, 
by-tbe'five Colonies of'Victol.'ia, New·South Wales, ,South. AustJ.1alia,· ,Queensland, .11,nd ~ew -Zeall).nd :a:rnounte4 in 
value to ·£8,225j810 worth,* wherei;ifTasmania furnishe.s on)y .£'.7Q9,5,~3, qr Qil~Y al:>!lµt o:ne~twe}fth pqt. Now -if.a 
railroad would enable us to export at a profit half as much more farm produce as we send a,v!ly iit pre~el).t, the subject 
.of c<rnsq-uqtip.g one l;J!jcq:r:µe~ wgrth consideration. · . _ _ · · · · 

'The•fig11r~s ~b9ve gi:ven,~rove tllat,t:\l,ern ,~ I\Q Wf-mt i>f:rria~ke~s ne!lr at_hand to_~o to in _whic~ a vast quantity 
of:farlll.pro,;l1,19e 1.s annua:Ily cµ~pose,;l i;if, tp which (with,the:I.11:nds we pos~ess) we might contribute ma larger degre·o 
tl:rn,n w~ ·,;10 at pre~e1,1t, · · · ' 

'That we fiirnish only one-twelfth of the fll,rm produce reqlJ.ired by our neighbour~ is dou,btiess tracea_ble to sevl)ral 
cau~es ; but the chief gqhese, as it seems to me to be, are two, ·namely tlie high prices of -labour and of land 
carnage. · . 

Of the 'fqrmer, considering our proximity to so many gol_d-producing Colonies whose. prices mue,t govern o~r 
· own,· there seems no ·prospect-of any abatement ,of its ,cost foi: some, years to come, if at all ; but not so wit4 the other 
,obstruction to farm 1_:n•og-ress, ·viz., a high~pricedl!ln4 Q\l~·piagl), ~vlµqh .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· considerabl_e degree, as is the 
n~tµral timdency, of such a means of transport, then agric~ltural farming might be carried on, even in the interior, 
with a fairer chance of profit than it offers at present. If the count~·y is to advance, . it must be by extending its 
· agriculture. We ·have no mineral wealth that we know qf to· assist .us forward. 01/,r pasture~, unless tmproved, will 
carry but little more stock than they support at present, and of manufactures, except of the simplest kind, we have 

.. nqµ,e, and;!lre-i~ D,Q .cqn,dftion tq ei;ig?,ge in o_,ny yet l).W~le;. but.we may !ldvance our agricultwe, and thus increase 
the i~1come of tµe c01rntry : l:n~t this qbject is hot likely to be-achieved unless our means of transport are so improved 
as t,o enable our farJl\ers to. send 'their produce to market at a much lesser,cost. than they pay at present for its trans­
•port; ancj. wh!)n_ever t~is state ot"things is brought about, .it·must have a beneficia,l infl.1,1ence on .the V\l_lue of th<flands 
that Jie•within easy :reach of any thoroughfare _which provides .a qµ~o_,p .Jlleans of carriage to :µiarket. 

_ . That t,he oxisti~g main line ·of road has al~eady inc~eased the val!1e, of the land lying within .ten or a _dozen miles 
ofitself, (perhaps l',600,000 acres,) many fold ·1s too ob:v10us tq ,be den10d,_ \!.'he pre~e1_1t annual reµt!ll rai1,1e of the same 
is much about £400,000,t that·,ofthe whole Cqjqny l.i-Jl:vi11g,been_.compute,;l by the Qilicial Valuat.o'rs at £700,488 
fQ!' W~~; \t ,s tµerefore wortli, l!,t (? P!ll'. ce11t,, six or seven milliqns ofmoney, even thqugh ~o ll!ucb, qf it"is still waste, 
aµ~ produ(lqs on,ly a ~inimum instead of a fair retµrn_. Its wqrth _per acre ·is therefore about .£4 all towns included. 
·would· a raHway·fl/,rther increase this yo_,lue·by-one per cent. per·annum? If it will,,then, this iuqrease will be ·equal 
to double the interest of-the money required for the conver,>ion of a.narrows.trip of.the_ present land, (say a fifth or n 
fourth ofit) into a railway, that is if the gradimts which are severe on about seven miles of it interpose no insuper-
able objection to the.work. ., _ _ 

-R.everttn:g to the ~1,1bject.qf.markets fqr.farm produce, tb,e chief of which is Victqria, 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 \lP to the end_ of 1866, which is the l_atest date for which her official returns are made up. Takin(l' th~ 
three years·which preceded-the close of 1866, her returns indeed_ s}low a sei:ious falling off in lie~ 1,urchases of .Bran, 
Flour, Potatoes, and'Preserves, but a considerable increase is observable in the sµppHes she ~as rqcetved of seyeral 
othe~ impi;i,nart ai:ticles_ of co_n,s_u_mp_tion. . Of Bacon, Bµtter, Fruit, Oats, "7heat, and_ Hops she has received a largely 
increased-supply, and of every article of Live-Sto!)k algo. But with the other Colonies our farm produce trade is not 
maintainin~ its ground, though our general trade shows a· fair. in,crease in all, except New.Zealand; where in 1866 it 

- was not. q~t!i a four.(;ji,-of what it w~s in 18(!'-", " 
That such a railway as the one now proposed will at present pay for its own construction and mainten11,nce I 

fa;i.cy ni;> .. On(:), seriow~ly belie-yes ; pµt ~f we are.~() hav:e i;>p.e, it' must be in consideration ot the indireqt advant_ages it 
may· confer·on the coimtry,·by enlarging the agriculture of· the districts it passes through, and perhaps also by 
increasing the value of the land in the- neighbourhood; and if for these prospective advantages t~e Colonists of 
-Tasmania-are conten_t_ tp_ tn,cur the QOS~ and re~po1_1si_bilitieg ot the tµ1d~rtaking, no qne, I presume, has any right to 
object to their determination. 

In conclusion I-take leav:e, to say that this letter would have been forwarded to' you several days a"o, but as I 
have had to make extensive references to numerous Statistical Returns to enable ine to deal with one

0 
part of the 

s_ubj_e_~t1 tb,e results of which are respectfully presented to y~m in tables at th_e end of this letter, its completion has 
been unavoiqably del•1yed till thi_s day. 

I have,_,~cc., 

, N. B,.,..,-Mr •. C!l.nsd~U's !9tl~r o..ft.:\I:~ 16t_l). i11stant is b,erewi~µ reh~rneq. 

TUESDAY, 26TH MAY, 1868. 

,·PRESE:-(~. 

The Hon. J._ M_._ WIJ.SQN, Esq., M.L._C. 
The Hon. P. 0. FYSH, Esq., M.L.C. 

- · · · · .. H:.•M.-. HULL., Esq~, Secretary. 
C. S. CANSDELL., Esq., M.H.-1\., in the Chair. 

'WM, Il~ F:~\J,.o:oN~;R.~ $..~~•.,. P..ire_c(qr: of Pub{ic W"<n:ks; examirted. 

,T. E. CAT-,l;)ER. 

6L By tlie' Ckai-rman.-The traffic J.1elums now.on the. tabJe, arid which you some, time ago handed in 
. to this Commission, \\-ere taken ·by ·order of·the Government? "¥es; for the purpos_e of seeing whethei· 
i!.~Y {l-Plh..E)R to)~-g_!),,t_e!! s,~,<;>u;l,d_ bE) pQ.,~ ,µI?, o,~. th.,~ ma\n. 1;qa_d_. 

· • See-Tables- ~t end_ .showing the. demand, of. these. fiye_ Colonies fo:c tw.enty.sone articles, 
f; · ri;I/,~. r_e1,1t_al of Ito,b_a_rt ~<!~ and, I:.a~n~esto~ is £204',.889., · 
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. . -62. I :opser;e 't'hat they dci. tfot inchi~e the traffic cin this side.of Bridgewater. Could that deficiency be 
supplied? I do not think Mrs. Joseph keeps a daily retlim at the.New Town toll-gate, but no doubt she 
would give the Coinmissidn a feturn for a week or two on being paid for her sel'vices. · · · 

63. How far on. t'h·i~ side of L~uncest.on is the Cocked 1Iat toll-gate ? The Cocked Hat f,tation. is 8 
miles from Launceston, at the end of the Evandale Road. There is no toll taken there, though a toll-house 
was erect~,d. . · · · · . ·. . . . . . . . 

64. Can .the .traffic takert as passing that toll-gate 'be considered as part of the main line road traffic? 
The I;llturns which were taken a_t the Cocked Hat.would be swelled by a portion of the traffic from Longford 
and Evandale, J:mt no portion M the Westbury and De.loraine road tl'affic could come ·in by that part of the 
ina,fi i'oad, for 'they would join the main road within the boundary of the town ·of Launceston. 

65. Can you inform the Commission as to .what would be the probable. expense of ~idening the main 
road to an uniform width of two ·chains? I cannot say, without a survey. The cost would vary very 
much ; in some parts the rol!,d 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, for there would be no 
excavations. On.all the road through by ·Tunbridge and Saltpan Plains there would be a comparatively 
trifling expense ; lfot where cuttings are required it. would be expensive.. In -some places·, say at Spring 
Hill, it would be cheaper to make a new road altogether, and in other places·to deviate from ,the line • 

. 66. What is the average cost of a macada~1sed road of one chain in width? The cost of constructing 
a i'oad such as oilr 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. · · 

·57. What is the usual width of the country roads? About half a chain wide; . few of them are metalled, 
they are mostly gravelled; where they are metalled or gi·avelled i.t is only about 12 .feet wide. I carinot 
say what is their average cost, for they vary so much. From Deloraine to Elizabeth Town the road would 
probably cost £2000 a mile; there is plenty of metal along the line. 

68. What has the New Huon Road cost per mile? The New Huon Road down to Leslie cost nearly 
£2000 a mile, including the numerous culverts, and.the clearing of the road, w.hich was heavily timbered, 
This road is a ch.ain wide at this end, and half a chain elsewhere. . 

69. I believe yon have had considerable experience in the construction of tramways. in Scotland, .as. well 
as here. Can you inform the Commission as to their.average cost of construction? I have had some little 
·experience in tramways in Scotland, and here also. Their cost varies considerably. We have had plans 
given out for tramways here and have received tenders varying from £200 to £700 and £800.a mile, all 
to be made of wood. I consider slab roads preferable to tramways for the gener~l 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 built of wood are not at present in good repair, and could not be 
trusted to carry heavy foads, sud1 as at Pontville and Bagdad; the culverts are mo;itly in .fair order, with 
stone walls; they were quite safe when the traction engine passed over them. 

71. Can. you inform the Commission as to the best way of avoiding the lrnavy 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 bff 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 tu 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, lt 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, very much. It would have the same effect as the railways had 
in England when they first sfarted, but in time the horses would become accustomed to the noise. 

74. Can you give any opinion as to the difference in tlrn expense ·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 Jay out a line of railroad with improved 
gradients, or confine ir to the main road? Some portions could be considerably improv;ed by deviations, and 
other portions could be used, or the railway might be kept a little way from the line. A new line could be 
made with much easier gradien!s, and I consider would be a great impro.vement upon the present mode. · 

76 .. Between the .terminus •of the Bridgewater Causeway ·and Green .Ponds would you recommend, an 
entire deviation from the main line of road? I could n0t say :without. a previous survey.· The Brighton 
·hill is.a very bad place, having a gradient of about 1 in 13. · 

77. Are the difficulties less after you pass the Half-rvay .House ,than· between Green Ponds and that. 
part? Yes, from Antill Ponds to Cleveland it is almost a.fovel.all.the way, .and from Cleveland to Perth 
the road is slightly undulating. · There are no great difficulties to be overcome. The worst half of the road 
is from Hobart Town to Antill Ponds. I believe that a line could be carried from Tunbridge .down the 
.Macquarie River to Longford,·and go through a much richer portion of the Country .than that between 
Cleveland and Perth. . . . • · 

78; Woula anything shol't of a complete engineering-survey ·of an entire line .give any data of its• cost? 

W. R, Falconer, 
Eaq. 
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I do not think it necessary_ to have so complete and expensive a smvey 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 
pa1·tly through bush country, more troublesome than that between Hoba1·t Town and Launceston. 

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

80. Could sleepe!'s for the 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 it 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 t!te C!tairnian.-'fhe 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 M1·. Fysli.-Given we have a main road on which to place a railway, what would be the 
difference of cost in forming a new line of railway? Having the road fol'med, a great portion of the expense 
would be saved; the sleepers would lay on the road, and only ballast ar,d rails would have to be put in. 

84. By the Cltairman.-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 to the distance from the qual'ry. If the metal were broken by stone-breaking machines it 
would cost somewhat less. Such ballast would, howevel', be ve!'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 sleeper'! here ? Sawn sleepe!'s 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. 4d. 
to 5s. each according to locality. 

86. Referring to the Tmffic 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 Cockeq Bat 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 large a reduction in the cost of maintenance necessitate a considerable expenditure 
hereafter 1 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 maintennnce of the main road? 
of men were kept on the road, ,~ith overseers, 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., Cm·oner, called in and examined. 

Formerly gangs 
men. Now, we 
held responsible 

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

91. You are well acquainted with the 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 adcpted for a main 
line railway between Hobart Town 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 consulted 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 yon 
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 deh!'is 
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 also 
proposed that that neck of land should be purchased, which could at that time have been done for £500; 
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a township laid out and so1d in allotments, which would have realised a considerable sum; the new channel 
bridged over, and the·. road carried to its terminatio·n. There would be plenty of material for filling up the 
old channel. Circumstances have, however, now materially altered the labour ·part of the business, which 
at that time was· only a secondary consideration. 

94. '3uppcising the river were crossed at this point, in which di~ection would you continue the route? 
I suggest that the line should be continued, after crossing the river, into the Old ·Beach di~trict. The land 
there is favourable for road making, being a clay subsoiL This line will pass along the lower Old Beach 
road, through Ransley's, ·Pearce's, Fitzgemld's, Reynolds's, Clark's, to the Tea Tree 1·oad before it reaches 
Brighton; then through Butler's, Kimberley's, passing to the right of Pontville Hill, entering the main 
road nea1· the 17th milestone.· The. whole of -these roads may be considered bush roads, scarcely·any of 
them have been marked out, and but little done to them at any time. · I originally suggested 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 favourable 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 Hill Marshes, Hudspeth's, Roberts's, to York 
Plain!>; 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 through the Oatlands township to the.main road. 
I suggested to ColoneLArthur the great advantages that would be secured to the Colony by constmcling 
a tramway .through it, and I prop·osed this route as presenting less.engineering difficulties than any·I am 
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 favourable .route? Yes, but the width of the i·iver 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 ihe river except it were 
done by utilizing the. present causeway; if,- therefore, any 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 ~merica. .In .that case would a route via Austin's Ferry offer any advantages? 
Yes, you would get into the Old.Beach road at once, passing through the Compton estate, Heynolds's, anrl 
Gage's, by the Old Black Boy to the Tea Tree road to Brighton, avoiding Pontville altogether. 

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

98. What gradients would have to be encountered in taking the lirie via Abbott's or· Austin's Ferry? 
Thero would be .easy gradients -throughout; at one point {Bedford's) you could avoid the hill by going to 
the west. 

99. Austin's, or Stony Point F~rry, was, I think, at one time 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 l 1;ecommend it is partially fenced. 
102. Are there many streams or creeks to cross? No; none 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 better gradients than Abbott's Point-the land 
on the Cove Point side, being more level, would not cost 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 routes, 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, if it is desirable to adopt the route of the main road, cross at Bridgewater, 
and by taking the old Brighton road, which turns off the main 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. 1N ould it not be possible to cross the river above Bridgewater? No; not without great expense, 
unless you went up to New Norfolk. 

107. Are you well acquainted with the country round the valley of th\') Jordan? No; I don't kno~' 
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 towards, 
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 sugge,;tion as to the best means of avoiding Constitution Hill ? I am not able 
to say· how you could avoid the difficulty of Constitution 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. 

llO. You are well acquainted with the quality of the lands on both sides 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 qnestion but that much of it would be brought 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 to small 
farmers for cultivation. At present the difficulties of transit take away all the profits on bay crops, and the 
greater part of those on cereals. . 

11 I. You think then if a 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 would enable them to cut up 80me portion of their lands into farms, the 
fact of being able to get a bette1· return for their money than wool, would give them more inducement to do 
so. 

112. By 1111·. Fysh.-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 Domaii:i to 
Cornelian Bay, cro~sing New Town Rivulet and the road leading from Glenorchy tci the Risdon Road, 
through Alcock's, the Race-course~ and Dunn's to the fourth milestone on the .main road, or it might be 
carried through Butler's and Read's, crossing Humphrey's rivulet lower 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 
iiassed 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 the Cltairman.-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 avoided, 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 tlie present main road, 

MoNDAY, 8TH JuNE, J868. 
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. 

WM. HOGAN, Esq., C.E., and District Government Su·rveyo1·, examined. 

114. By the Cltai1'man.-Your name is William Hogan, and you are a District Government 
Surveyor? Yes. 

115. I believe you 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 Districts 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 up to 
Oatlands. 

[Mr. Hodgson's Evidence was here read to the Witness ] 

l 17. Having heard Mr. Hodgson's evidence, do you think the gradients might be improved between 
Hobart Town and Oatlands by taking the line suggested by Mi-. Hodgson? Yes; I think so . 

. 118. Do you know Mr. Sprent's Line by J ernsalem, 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. The gradient there is about 1 in 12. This difficulty cannot be 
avoided if you 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 Tree Bottom to the west, up to Lake Tiberias,-then there is a complete level to Oatlands. 
This would be a total distance of about 17 miles. 

119. By Jl,Ir. Kennerley.-Have you heard the inhRbitants 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 effect, 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 Pittwater on the East, and the Jordan River to the West. 
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TUESDAY, 16TH JUNE, 1868'. 
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 (;hair. 

MR. EDMUND HODGSON further examined .. 

.. C: 
,_ ◄- --· ~ 

122. By the Ohairman.-I believe, Sir, you have made some calculations as to the probable traffic of ~ 
a Main Line Railway which you wish to lay before the Commission? Yes; I have taken pains· to ascer~ 

16 
June, 1868, 

tain the weight of crops in Tasmania, and I have taken the ·statistics onhe· crops of 1863 for my ground .. 
work, and I find little or no change in the returns for 1865 to need any fresh calculation. The crops give 
a gross weig-ht 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. 
'l'he present cost of carriage of goods on the ·main road is fro·m £6 to £7 a ton. across the Island, but I 
have only taken the probable charge on the railway at 20s. a ton: thus from Hobart Town to Bagdad, 5s. 
per ton; _to Green Ponds, 7s. 6d.; to Oatlands, 10s, 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 ia per 100 miles; 1st class; 
31s. 6_d. ; 2nd class, 23s. 6d. :· and yet the Victorian railroads do not reach more than two-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-th_irds 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 
>10,000 at 5s. trips, 40,000 at 10s. trips, and 20,000 to and fi·om Launceston at 20s. each way,-this would 
give from passenger traffic a further revenue 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 ~e 
about 45,000 persons, and to consume 1 lb. each per diem; and if we take sheep at 45 lbs. each, this would 
1·equire 365,000 shePp, the carriage of which to market at 6d. each would give a·further_ revenue of £9125. 
Then there would be our 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 riiail contract £2000, and the goods now carried by sea between 
the two ports 8600 tons, which (say) at 10s. would amount to £4300, making altogether the sum of 
£130;568 annual revenue from traffic of all kinds. 

FRI~AY,' 19TH JUNE, 1868. 
PRESENT. 

The Hein. P. O. FYSH, Esq., M.L.C. 
The Hon. F. M. INNES, Esq., M.L.C· 
Mr. Alderman DA YID 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. Ro,vla11d Davies 
Esq., c.E. 

123. By tlte Ohairman.-You are a Civil and Mechanical Engineer, and I believe, 
have been admitted an Associate of the Institute of Civil Engineers 7 Yes. 

Mr. Davies, yon ~ 

124. May I ask upon what Engineering works you were engaged while in England 7 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 Newington, Lambeth, 
&c.; and while a pupil of i\: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 Engi11eer. 

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 pa,rtner, ·Mr. Sorell, for this Royal Commission ? Yes. · 

126. Are they the result of actual survey, and were the levels all correctly taken 7 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 travereed by us with offsets_ and other details, and those portions of &urvey 
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 snrveying the Domain route you. have, I believe, avoided going through the Govemment 
House grounds. ,v-e have: we never 1,upposed the line would be allowed to go through the Government 
Honse grounds, and we therefore took the 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 o_n that l_ine? The ruling gradients are about 1 in 65: the gradients 

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 ciut;-in fact they must be, to a large extent, guesses. 

129. Could you not obtain a more favourable _line by running closer down to the river bank? Yes 
undoubtedly; there would be a good practical cui·ve 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 r suppose yon 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 ca!'l'iage drive, just at ·the 
entrance to the grounds. 

131. You would l'Un through into the quarry on the other side of the drive? Yes; and. then pass 
through the Hoyal Society's gardens, probably by a cutting which would destroy the gardens to a great 
extent. . 

. 132. Both the routes now under discussion-:-this vid the Domain, and the other vit2 Park-street-meet 
at New Town Bay? Yes; and we have avoided crossing cultivated lands, for which a heavy rate of com­
pensa'tion would be required. The line would cross at the head of the bay, but there would be a differe11ce 
in ·the levels of the crossing· according to the line chosen. 

133. If the route by Park-sti•eet were adopted the minimum gradient would, I think, be about 1 in GO? 
Yes; the levels might be reduced io that; but to get so favourable a gi·adient would necessitate a tunnel of 
about 25 ·chains. 

134; And an extensive viadti.ct at New Town· Bay ? Exactly so. 
1·35_·.]:t, th_en, ~he rout~ through Park-stree't were adopted you would have to approach New Town 

Bay at a high elevation ? Yes. 
136, · And if the route by.the D_omain were adopted you would be able to croos New Town Bay on a 

level? Yes, iqjon a d:ead ·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, generally speaking, heavy works. 

137. You have sard the two lines unite at Ne,v Town Bay. What direction would the line take after~ 
ward~?· It would pass through Pitt's faYm, ·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 Risdon bridge? They are all favourable: 
there are no engineering difficulties: it would be a very ea·sy line all thi·ough 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 saddle by a small cutting? The maximum gradient which, by good 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 1·uns along the ridge and goes down abruptly into the 
gully. 

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

143. 1 believe you entedain 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 the line 
f_rom Launcest_on down to Bridgewater, there put the engine and train on a steamer and float them clown 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 about half an hour in ti_me. The steamer with apparatus would cost say £30,000; at 
the Forth it cost-£26,000, at the Tay £17,000. You·would lose the traffic between town and Bridgewater, 
but the loads would not be unsliipped, they would be brought down to the ships at the Wharf, and then the 
waggons could be drawn on the wharf and traverse the 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 Bridge­
water; then a bridge over the Derwent at Bridgewater would cost at a rough guess £120,000 more, or 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 Scotla:nd;-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? The 5-3 feet gauge. would cost about 50 per cent. more than the 3-6 feet 
gauge, and the 4-8h feet gauge in proportion; because in the 4-8 or 5-3 feet gauge with heavy traffic you 
would require 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 and 
spring tires, &c., all st1itable for light traffic. The question of speed would depend on the weight of traffic. 
In India the speed on light rails has reached 40 miles an hour •. 
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146. What is the usual running speed of a light railway 7 _A. light railway 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 woµld have 4 or 5 tons per wheel, you could secure sharper 

3 6 £ 1 k h . 5 £ Id 19 June, 1868. curves,-for whilst a - ieet gauge wou d ta e a 5 c ams curve, a -3 ieet gauge wou require 8 chains 
curve. Then, again, when the common iron rails wear out they are unsaleable, but ·steel rails are always 
saleable when no longer available for railway purposes. 

147. By Mr. Lemis.-Have you examined any other_ entrance to the city, say following the Rivulet 
up to the Queen's Asylum ? I have not, but it is possible that another and a straighter line could be 
obtained into town, but then we should have to take down houses. However, I am not now prepared to give 
an opinion on the subject, There is one way by which the rail might be taken the Domain route without 
injury to the Royal Society's Gardens or the grounds of Government House, that is by allowing the line to . 
follow the sea-shore where favourable, cutting only through abrupt points; and where the bank was unfavour- -· 
able, the line, supposing the bottom to be rocky, might run on tressels, if the bottom be mud or sand on 
piles,-as across, for instance, such places as Cornelian and New Town Bays. 

TUESDAY, 23RD JUNE; 1868. 
PRESENT. 

The Hon. P. 0. FYSH, Esq., M.L.C. 
The Hon. A. KENNERLEY, Esq., M.L.C. 
The Hon. J. M. WILSON, Esq., M.L.C. 
Mr. Alderman DA YID LEWIS, M.H.A. 

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

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

148. By the Ohairman.-A.re you prepared to furnish to the Commission the Agricultqral Statistics 
of the districts adjacent to the main road, part of the produce which it may be assumed will pass along 
some part of the main road, made up to the 31st March last 1 Yes; I now lay the paper on the table. 
(Paper handed in, see Appendix H 2.) 

149. Have you .prepared a return showing the expenditure on the main line of road for the last five 
years? Yes; I now produce it. (See Appendix H 2.) 

150. Will you be good enough to complete the returns of the weight of agriculforal produce of the year 
1867, and of the land in cultivation for the before-mentioned districts ? Yes, I will do so. 

151. Can you also furnish the Commission with tables of the populat10n calculated µp to the present 
time? Yes; I can easily give you the population of Hobart Town and Launceston and other places on the 
main line 1·oad, by allowing for the increase since the last census, but it would only be approximatively 
correct, as I believe that the Devon and North Coast districts have recently taken away a large iiuuib'ei· 
from the south. 

THURSDAY, 25TiI JUNE, 1868. 
PRESENT. 

The Hon. A. KENNERLEY; Esq., M.L.C. 
Mr. Alderman DA YID LEWIS, M.H.A. 

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

THOMAS TR.A.ILL WATT, Esq., Collector oj Customs, examined; 

152. By the Ohairman.-Have you prepared an approximate return of the amount of goods entered 
inwards by sea from Launceaton? 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 ? 30s. a ton; and the average 
voyage is three weeks, there and back. A vessel has just been wrecked in the river Tamar, having on board 
a large cargo of sugar, &c. for the Hobart Town market, despatched from Launceston. 

154. Can you inform the Commission as to the tonnage entered inwards to the port of Hobart Town in 
1867 7 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 tons of goods 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? 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; but I think the latter estimate too low. Many bulky articles go into 
the interior, and I should say an ~stimate of one-half would _not be far off the ~ru!h. Sugar and tea, bagging, 
implements, &c. are all bulky artwles, and are largely sent mto the country d1stncts. 

E. O. NtmJell, 
Esq. 
~ 

23 June, 1868. 

T. T. Watt, Esq. 
~ 

25 June, 1868, 



E. 0, Nowell,Esq, 
~ 

30 June, 1808. 

George Innes, 
E,q,, C,E. 

~ 

27 July, 1868, 
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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. KENNERLEY, Esq., M.L.C. 
Mr. Alderman DA. YID LEWIS, M.H.A.. 

H. M. HULL, Esq., Secretary. 
C. S. CA.NSDELL, Esq .. M.H . .A.; in the Chair. 

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

158. By tlte Chairman.-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 
b~low _the avetage: to represent an average crop, one third should, in my opinion, be added to the quantities 
given m 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. C.ANSDELL, Esq., M.H . .A., in the Chair. 

GEORGE INNES, Esq., C.E., District Surveyor, called in and exa·mined. 

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

161. The drawings 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 road, 

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 whwh 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 PEN DICES. 

APPENDIX A.· . ' . 

SPECIPICATION FOR A SURVEY OF PART OF THE MAlN. LINE ROAD: APPENDIX A. 

J. THE Main Line Railway Royal Commissioners-require an ·accurate Survey and Section of part of the Main Line ~~::ii,;, ~~dMai11 

Road commencing at the third milestone near Cooley's Inn, New Town, and terminating at Ross-street, Oatlands. Line Road. 

2. The Plan and Section inust be accompanied by the Cross Sections hereinafter mentioned, and by a Reference 
Book containing the particulars hereinat~er set forth. . . . . . . 

Plan. 
3. The centre of the Main Road to be ass~med as the centre li~e of the propo~ed Raih~ay. 

· 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 d~ not exceed one mile are to be written on. the ·Plan in ~hains. 

6. The position of all needful cuttings, embankments, viaducts, and tunnels which would be necessary to im­
}Jrove the road, so that no part thereof should present a gradient exceeding 1 in 5<', nor a curve haying a radius of 
less than 8 chains, to be distinctly shown on the Plan, and to be also distinguished thereon by numbers or marks 
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 1 in 30, or with any curve of les8 than 8 chains radius, 
he will be required, after completing his survey of that part of the road, to examine the adjoining. 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 of 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 road 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 difficul1ies and· any other information or suggestion which may be necessary in relation 
thereto. . • 

9. Of this Survey a properly fini~h.ed Plan, with field notes, must be furnished to the Commissioners 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 bric)c or stone, the former by· 
being coloured brown, and the latter red. Hotels and public buildings to be distinguished by their particular desig­
nations; 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 distinguished 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 be 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 lHid down. The width of the road under survey to be very exactly represented, and 
.alsq 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 be-described in a general manner on the Plan, stating 
·wh(!ther they be of sand, clay, gravel, agricultural, loam, or of what, and whether bouldery or otherwise, and whether 
cultivated, or capable or not capable of 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 ir(as hilly 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 ~honld be so indicated that it may be easily found either by marking the nearest fence with a notch 
or notche8, the distance of which from the station must be given in the :field notes. 

ll. Permanent 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 and on the Plan in such a manner as to be easily found. 

12. 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 bee1i 
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 mil.1·ked according to scale. 
Levels to be redµced in the .field as the. work proceed~, so that errors may be immediately detected. 
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[2] 
17. In laying down the Section care mnst be taken that the measurements of all distances be zy.ade as nearly 

horizontal as possible, or they must afterwards be reduced in.·a Rroper 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 e. see.le of 6 chains to one inch ; vertical distances on a scale of 40 feet to 
one inch. 

Oro~s- S(J'!_tio,ns. 
20. Cross $eQt!~~s ar.e ~~ be made whe~ey~r t~e &'r.ou~d.,h11~. a ~teep sl<;>pe in_ a di~ection transverse or oblique to 

that of the centre lme of the road. · , · • · 
Reference ]Joo_k. 

21. ·The Reference Book to contain the following particulars as to that part of the main road 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 table of the le;ngth_s and character .of a.II c~ttings, embankmen,ts, via9-uct.s, and tunnels, which ,yould 

be necessary to keep· the gradients and curves within the limits m·entioned in paragraph 6. 
5. A ta,ble of th_e bridges, causeways, and culverts,· sbowing_:their ,respective length, width, and bearing 

strain, and whether constructed of &tone, brick, or timber. ,· 
6. A table of the roads crossing the line of survey. 
7., .A table of the le~gtbs of the road formed by rock mitti~gs. 
8. -Reports as to suggested deviations and improvements ·as require~ by paragraph 7. 
9: Reports 3:-q to wl~ening road as required_ by paragraph 8: . 

22. The work to be completed, and the Plan, Se~tions, Cross Sections, and Reference Book to be delivered to the 
Commissioners on or before Wednesday, the 13th May, 1868. · 

23. Each contra·c'tor is to state in his tender the . d~y when h~ undertakes to deliver the Plan, Section, Cross 
Sections; Reference. Book, on.d copy of field 'book a,nd notes to the Qommis,ioilers. . 

. ' ' . . ' -- ' 

·24, The whole work to be done to the perfect satisfaction·of J. E. Calder, Esq., Surveyor-General. 

PapersonLight PAPERS ON LIGHT RAILWAYS. 
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Light Rnilways 
in India. · Indian Tramway Company, Limited, 

62, Moorgate-street, London, E.C., 26tliJune, 18,66. 
DEAR Srn;_ · . _ , . . . 

. ON.the 18th,instant I 1had the p~easure of.receiving your note under date.23rd April, 1866, 'and in repiy I shall 
be happy"to give you the best intqrmation .in my ptnver, as well as put. you in possession of the means of gettino­
fuller information. if you so desi.re it, ancl assjst thereby your views of introducing effective Light Railways into you~ 
Colony at a i:easonab_le but sufficient .ei:pense. 

Our pdmary and.firm decision a;n~ stipulation has been· to be- free frorn Government interference and super­
vision, excepting only so _much as is _necessary for public -s11fety._. This we have found practically (though now 
avowed) stands much in th!l w,ay. in :l_ndia, wher11 nearly all_ officials are. Gov~rnment men, and. there ii; certainly a 
jealousy of any inclep_endent power coming upon the stage; • Hence we· havf:l o~ly-made 1 short line of 18 miles and 
65.chains from the .Arconum Junction, where the Madras .Railway (a guaran.teed standard line) bifurcates N. W. 
·to join the. Great Indian ,Peninsula Railway from Bombay, and t_he continua.tion of _the Madras Line across the· 
_Continent to Beypore_. Our little Line runs ~outh from Arconum Junction to Conjeyeram. 

Railwny on the This Line is ·so laid for 14 iniles:43 chains; the. remainµer of the Line· is where no road p~eviously iixisted. .Of. 
roatl. the former part some portions of the ordin.ary road had to b'e widened where it was no(wide enough to accommodate 

the Railway and road traffic. 'rhere are also many other points which are producing constant negotiation, with the 
usual and almost unavoidable official efflux of time in getting matters settled and completed. It has been decided 
under all circumstances, and from pa~t experienc.e, not.ip. fut.ure to lay Rails upon. any ordinary road. ·. 

In reply to.this portion i:i yoµ1i enquiry. These.Light Railways show. they will fully answer the objects a~d 
intentions of the Promoters; viz. that of effectual opening up the country at a moderate cost. In proof of this 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 c_ountry (England); and with double lines, no 
present man's life would find 3 feet 6 gauge insufficient in Tasmania, while the lightness and facility of mana!lino­
the Rolling Stock at the Statio.ns necessitate the !)linimum of hands at C,:mntry Stations, and with ordinary tr~ffi~ 
where 100 tons of goods for transport in one day is a large collection. We ha.ve for trial carried 95 tons at 35 miles 
per hour safely, with an expenditure of I libs, of Qoals per mile. 

For a Cqlony opening a Railway system I would suggest the plans and experience of the Queensland Govern­
ment, doing it as a Government matter in preference to a Company for the facility of getting the thing done, and 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 ~vell-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 most clever and responsible parties, thoroughly efficient. · · · • 

t·enclose printed copy of their report. in our early days, which ·will afford you much information. 
. . ' . . 

- I enclose 'also copy of Mr. Charles·I)ouglas Fox's Report ~n the N01:wegian,Light -Railways. Als~. as asked 
for, the last Report to our Sii,,areholders'in November, 1865, with the Board's experience of the res~lts of our little 
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experimental line. The arrangements with the Governriieiit of India for the extension of our line· to Pondicherry 
are not yet completed, but nearly so it is hoped, for the portion which runs through B!,'itish Territory: Th'e arrange­
ments with the French Government are also in a forward state. When completed, this line, supplementing the Great 
Trichinopoly Trunk Road, wiJl be the best paying line in I_ndia•. This line, ,however, in deference -to . tlw requests 
and co-operating subsidy of the Frerich Government, will be of standard gauge, 5 feet 6, so asto afford them a-through 
traffic without breaking bulk or change of carriages from Pondicherry to all p_arts_ of India, as th!:l maps will point 
out to you, and completing the inter-coinin_unication whenever the line is again extended froin Belpur, or as some 
maps call it Vigoupoorlim, 120 miles to Trichiriopoly, 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 general benefit 
of all," which should be the earnest wish of every one desiring to be useful to his fellow man, . 

1 

I am, deiµ- Sir, . . 
Yours very .truly; . 

CHARLES STUART CANSDELL, Esq., Hobaft Town, 
Member efthe House <if Assembly, Tasmania. 

M. R. SCOTT, Secret~ryJ I. x. Co'fipq,ny (Limited.) 
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Indian Tramway 

0 b h
. Company. 

London, cto er l 7t , 1862. Report by Sir c. 
ENGINEERS' REPORT. 

To the Oltairman and Di~ectors <if the Indian Tramway Conipany, Limited. 

GENTLEMEN, 

. IN compliance with your instruc~ions, we have now the hono_r to report that, having given the subject of 
constructing Tramways in India-ns Tributories to the Trunk Lines of Railway; or as _a cheap mode of connecting 
towns in districts through whicli the Trunk Lines dd riot pass-our careful consideration, we have arrived at the 
following conclusions:-

The question of the highest importance connected with this subject is the one of width of gauge, or iri other 
words, shall these branch lines be of the same gauge as the Trunk Lines, (5 ft. 6 in.); or sliall they be ofsori:te 
smaller gauge, and ifso, 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 of 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 
lJassengers, 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 Trunk 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 up_on a pair of wheels under a 
fully loaded carriage or waggon, which in this case would be a maximum of about 6 tqns, arrived at as follows:-

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

Total weight on rail by four wheel~................. 12 tons, 
or 6 tons on each pair of wheels ; so that an engine having three pairs of wheeJs 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 
sati~factory load over ordinary gradients with great economy. · 

When it is borne in mind that on Railways in England, and Trunk Lines in India, engines weighing upwards 
of 30 tons, and often having a load of 14 tons on one pair of wheels, are allowed _t9 run at the velocity of 40 miles 
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 brought down from 40 to 20 miles an 
hour, that rails weighing, say, 40 lbs. a yard, and not more, will, under the circumstances above given, be com­
paratively stronger, and actually as durable as the heavier one~; for it must ber~membered that the heavy rails are 
not required for carrying the carriages and waggons, but are rendered necessary 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 mii11s an hour, a rail of 40 lbs. will satisfactorily 
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 iµay be correspondingly light also. 

Should it be objecte_d that engines ofl8 tons will not obtain 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 11i1gine to 24 
tons-an additional proportionnte 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 
working 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 easily dispensed with, has it not been already done on lines in England? And our reply is 

Fox, C.E. 

Difference of 
cost of 3.4 and 
5-6 gauge on 
level land, 
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simply, that notwithstanding our opinion frequently expressed, it has been impossible to prevail on Companies to 
try the experimPnt,. simply because there is a feeling prevailing, and in which the Government Engineers fully 
coincide, that 1111. 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 'l'ributory Lines, who 
now get little or no dividend, would at this moment be in receipt of satisfactory incomes. · . 

We _are obliged to confess that it seems strange that matters appm;ently so small as 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 an 
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 
0

if, in~tead of using waggons of 5 ft. 6 ins. gauge, capable of holding 8 tons, those of the 
smaller gaug-e be adopted, holding but 2 tons, four times the number of waggons 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 aggre~atc weight of four small waggons will certainly exceed that of one large one, the proportion of tare 
and tret will obviously be 'in favour of the Intter, and us the load drawn by a locomotive may be taken to be in grPat 
measure represented by its weight, or in other words by the adhesion of its wheels upon the raiJ5, 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 enginernen and firemen will be required, and the number of 
working parts to be kept in repair, both as regards engines and wnggons, greatly augmented. 

Speed. 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. 

Railways .on the 
roads. 

Estimate of one 
mile on road 
£4000. 

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 pair of wheels, without permanent injury to the surface of the rails; for it must not he 
forgotten that it is the surface of a rail that first wears out, arid not its substance: 2.nd further, tlmt the surface of a 
heavy rail bas no more power of endurance than that of a light one, aucl in a. small degree not so-much, nnd as a 
40 lb. rail is quite sufficient for the passage at 20 miles an 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 hio-her 
velocities and the greater, though often unnecessary, load placed on the driving wheels of engines in general use." 

To meet thrse conditions we have long been of opinion that a gauge of 5 ft. 4 ins. wouid 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 approaches 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 para.graph in the prospectus in which it is state·d-" It is proposed to work the traffic with 
b~lloc~s and a_superior cldss ofwaggons,. a~cl the pa~senger tr~ffic with carriages and horses, and where practicable 
with light engrnes of a form and descr1pt10n specially a.pphca.ble to the purpose,"-we l,eg to observe we are of 
opinion that in all cases the use of locomotive power will be iound the most co_nvenient und profitable. ,, "' "' ;;,. 

Taking it for granted that the. Indian Government gives the Comp,iny 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. 10 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, la.id to a gauge of 3 ft. 4 ins., at £2800, it appears 
that a. saving of 30 per 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 importont matter. 
we are prepared to recommend the use of the present gauge of 5 ft. G ins. in the construction of the 'l'ributory Lines 
of India., being persuaded that the additional outlay of capita.I ,vill be much mol'e than countervailed by the savino­
in working expenses, to say nothing to the many important points of increased convenience which the use of such 
gauge will present. 

We have the honor to be, 
Gentlemen, 

Your faithful Servants, 

CHARLES FOX. 

APPENDIX. 

ESTIMATE of One Mile of Brancli Line of5ft. 6 in. Gauge. 

Fencing of five wire strands, with wrougl1t iron standanls ...... . 
Forming, preparing, and draining surface of road ... , . • . • . . • • 
Ballast, 1 ½ cubic yard, per yard lineul = 2fl40 C. yards at 5s • ..• 
Sleepers, creosoted, No. 1760 at 7s . •...••.•...............•.. 
Rails, 40 lbs. per yard= 63 tons it £14 ..................... . 
Fastenings, say ............•..•............................ 
Laying, 1760 yards at Is. 3d.. . . . . . . . . . . . • . .•..•..•••• · ....•• 
Stations, proportionate charge per mile, say ..........••.. , .... 
Telegraph, with 2 wires and instruments .....................• 

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

£ s. d. 
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 o o· 

£ s. d. 

3298 0 0 
329 0 0 

-------
Expenses of management and engineering and incidental charges 

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

£3627 
373 

£4000 

0 0 
0 0 

0 0 
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.DEAR Srns, 

Through thB _kindne~s of M:. Pi~l, the Engineer of the Government, I have be.en enabled to ca,refully inspect the 
,vorks on th_e. var10,u.s Railways m this country. · " . . · . . . . : 

, ways in Norway. 
Report by C, D. 
Fox, Esg,, C,E. 

The Raih_vay 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 l 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 construytion 

of the line froui· _the .above-mentioned Railway to the .Swedish frontier,' been compelled .to make use of.'a simil_ar 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 lines of railway of the 3-6 gauge, 
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 Grundsett Line 
country, has considerable lengths of l in 70, with curves of l000 feet radius, and has cost, including rolling stock and 3-6, cost, £ 3ooo. 
stations, £3000 per mile. The train, on which I was, consisted of six carriages and a br!J,ke 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 
tlie exception that they are tank engines, and provided with arrangements for coal burning instead of wood, weigh, in 
steam, 14 tons. They were const.ructed 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 each 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 1 in 100; there are, however, 5 miles of I in 52, and in the opposite direction from the summit, 
4 miles of l in 42, followed by 4 miles of l 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 feet to 1000 feet 
radius. · . · 

The earthworks on the 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 a:nd length, the largest being the 
"Sloppen" bridge over the river "Nici," which is 620 feet in ·length, and has t> 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. The 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, l 
cattle waggon, full, 4 passenger carriages nearly full, and the brake van, or an aggregate gross load with the engine 
of l 18 tons, which we ran with at, sometimes, 30 miles per hour with perfect ease. Nothing can exceed the steadiness 
of both engines and carriages. In ascending the steep incline of l 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 Avonside Engine Company, 
Limited, Bristol, and, with the exception of being a tank engine, and for coal burning, is made from the same pattei:n 
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 fi:om the driving wheels not having 
the balance weights properly adjusted; this having been done, the engine has giv,en 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 
Quee11,sland section, weighing 37 lbs. per yard on the level portions, and 40 lbs. on tlie inclines, fished at every 21 
feet with fishes 11 inehes 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. The sleepers are of pine, 6 feet 6 inches long, 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 
'VI ide and 1 foot 8 inches thick. The crossings are reversible, and the switches self acting. The fencing is a very 
substantial post and 1- rail fence, of ordinary design. The lines are 14 feet wide at formation level; semap11ore 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 Ly 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 hi~h, outside. The goods' waggous are 21 feet long and 6 feet 6 inches wide, but are found 

I 

Trondhjem Line 
3-6, ,cost £6000. 
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Pa1,crs on Lig1tt to be less convenient than waggons 14 feet long. The stock is· only provided with one buffer in the centre, forming 

· Railroays. also the draw bar, but I still think the usual double buffers are preferable. ' The under frames of the stock are of wood, 
APPENDIX 11 3. that being so cheap here. 

On Light Rail­
ways in Norway. 
Report by C. D. 
Fox, Esq., c.E. 

The general repairs on the line only employ orie man to every mile, and I wonld again testify to the excellent 
condition of all 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 tµe do~ spikes seem insecure, when 
compared with the brack.et chair, yet they have never been known to· fail, and I should recommend their being used, 

APPENDIX 11 4, 

Letter on Light 
Railways from 
M. R. Scott, Esq,, 
Secretary of 
Indian Tramway 
Company. 

Suggests that 
Government 
should construct 
the Line. 

. execpt on very steep inclines. · · 

· These li~es, wh~c.h. run through a thinly-populated district, ,aireidy ·more tha~ pay· their ~xpenses, a result far. 
beyond what was ant1c1pated for the prese_nt. , · .. ·, , . , · . . 

The Government are now busily engaged in the constructio_n 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 Swedish gauge. The 
Government have just ordered two· more engines, of similar design, from Messrs. Slaughter, Ganning, & Co • 

. i have pleasure; in qonclusion, in recording my opinion that these li~es ·are capable of carryi'rig a very consider­
able traffic with economy and safety, at speeds exceeding 12 miles per hour, and that these light-railways are fully 
equal to_the necessities of this or any other rising country. 

. I have the lionor to be, . 
Dear Sirs, . 

Your obedient Servant, 
CHARLES DOUGLAS FOX. 

S:tR·CHARLES Fox AND SoN, . 
S New-street, Spring Gardens, L<mdon, S. W. 
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DEAR Srn, 

. Indian Tramway Company, Limited, 
62, Moorgate-street, London, E.C., 22nd May, 1867. 

YouR letter of25th August, 1866, in reply-to mine (with enclosures) dated 26th June, 1866, came t~ hand 15th. 
October, 1866. In compliance with your request in that letter I forwarded by Southampton mail on 18th December, 
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 am sure contained information interesting to you in reference to the powers and 
efficiency of the.narrow gauge ·of 3 feet 6, and the consequent smaller expense .. than lines of wider gauge. I hope 
these reached yott safely, but I have not heard frC1m you since the letter of 25th August, nor have I any 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 cm;nmunication to me; viz. the opening up of Tasmania with Light Railways. 

Presuming, however, that all these are in your hands, and the subject has still you~ earnest attention, I now 
forward for· your consideration two letters from the same gentlemen; pointing out .the best modo of o-etting your 
object accomplished, with drawings to illustrate the rails and :fixings recommended, and the rolling sto~ allmled 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 tlie Government for their 
consideration, previous to entering upon a matter cif so much importancil . to your Colony and the community in 
general. . • 

My only object is the general welfare of your Colony, which must acc;ue from the introduction of a Railway 
system economically and e:!Jiciently carried out. I have no other inte~est, as this Company's operations will be 
confined to India; and I have also pointed out in ,my letter of 26th June, 1866, it would be better for the Govern­
ment to undertake the Railways than any Private Company, more especially as illustrated by the success of the, 
Queensland Government, and the Ra~lways introduced t~ere wi!h ,the co-operation of Sir. Charles Fox &, Son ~ere. 
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 the Institution of Civil Engineers here in London. . · . 

I hope you will advise me of the arrival or' 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 ~our ·service. . · . · , 

My fourth son is an officer on board H.M.S. C!tallenger, the Commodore's ship, which was lately (the early pa~t 
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 peµ, it will be a great gratification to me.· · · · 

To resume mY: s~bject. A ~eference to the officials o~·the Queensland Government will, I am sure, .satisfy you 
how the plan detailed m the private letter to me from Sir C. Fox and Son,.now enclosed; dated 16th M:ay, 1867, 
has answered, and how they have been served satisfact9rily 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 IN~TITUTI.ON OF CIVIL ENGINEERS. 
NOVEMBER 27, 1866. 

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

No·. 1166.-0n Light Railways in N01·way, India, and Queensla,nd.* By CHARLES DOUGLAS Fox, M. Inst. C.E. 

THE subject of the construction of Light Railways is one of daily increasing importance. ·rn Great Britain, the 
trunk lines l:iave _been _made with a view to carry an· immense traffic at high speeds.; and, in most instances, in a 
massive ¥Janner well suited to their purp_ose. , O_ther 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.Jo 84 lbs. per yard, worked l!y locomotives having from 10 tons to 16 tons on a pair of wheels, 
and weighing from 30 tons to 45 tons each. • Bnt, 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 maintenance expenses, and numerous accidents. 

A demand is now arising for railway intercommunication between place§ not of sufficient importance to justify 
the cost of a first-class railway; especially in colonies a_nd other countries where such communication i5 required for 
the purpose of attracting population, and where, for many 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 intendrcl 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 
aI!owed 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 exceptio:i;i. only of the locomotives. 

The first railways constructed upon this principle, which have come 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 of the 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 principle, and of the 3 feet 6 inches gauge. The two lines visited by tl:ie 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 8toren, 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 Bridg-e 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 110 feet. Up to high wat~r 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 'Narren'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 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 l 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 curves, ranging from 700 feet to 1000 feet radius. There are two terminal stations, six inter­
mediate station_s, and three stopping places, with workshops and engine and carriage slieds at Trondhjem. The total 
cost of the line, including rolling stock and stations, has been £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 sleepers, 2 feet 
6 inches apart from centre to centre; no fang bolts or joint-plates •being userl. The sleepers are of pine, 6 feet 6 
inches long, by 9 inches by 4-½ 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 l 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. '1' ., * * · '* '* 

The ordinary working speed required by the traffic does ~~t, .however, 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 carriag(js 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 n@w been working eighteen months with most satisfactory results. 

The line, which runs over a flat country, is formed chiefly of a ~ow embankment, with frequent culverts for 
drainage, and with two iron bridges, on screw piles, of considerable size, to· cross rivers exposed to heavy floods. 
The works are substantially executed. The permanent way consists of flat-bottomed rails, 35½ lbs. to the yard, 
properly fished, and secured by dog spikes to transverse teak sleepers, 2 feet 6 inches apart from cent.re 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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l'apcrs on Li(Jltt adapted, however, to the difference of climate. The cost .of this line, which was constructed by the Company's officers, 

Railn:a11s, was £3200 per mile, including telegraph and stations, or £3900 per mile including all management and rolling stock. 
APPENnrx B 5• Although the traffic does not require a greater working speed than from 12 miles to 15 miles per hour, tl10 trains have 

at times been run, with perfect safety, at upwards of_ 40 miles per hour, including stoppages. During tlie Festival 
On Lii;htlnil- • Days, in May, 1866, twenty-t,vo thousand persons travelled on the line: The relation of the cost of working to the 
;'.:'li~,'~;dorwny, gross receipts does not exceed that of an ordinary line~· . · 
Queensland, by 
C. D. Fox, Esq.; 
C.E. The Government railways of.the-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 whirh 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 means of 
intercommunication, and that it.would be better supplied by constructing light, but substantial, railways, than by 
continuing to s1Jend something like 'the same amount on roa-tls .. Careful surveys were accordingly made, and it was 
found, that whilst the country both above and below the main range of hills was of an· east character, yrt to surmount 

. this range, cut up as it is by numerous and deep ravines, would require works of no· 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 havinir, upon the' advic_e of their Engineer, determined upon adopting a system 
of Light Railways, with a gauge of 3 feet O inches, much opposition was raised, resulting in tlie final adoption of the 
Government plans. 

The Southern and Western Railway of Queensland will run from the town of Ipswich to Toowooinba, a distan·ce 
of 78 miles, and will then divide into two branches, one running to Dalby, a distance of 52 miles, and the other to. 
Warwick, a distance of 62,miles, making a total of 192 miles. About 50 miles have been opened for traffic, and the· 
remaining 142 miles are in cours_e 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 
chains 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. There are also about twenty iron bridges, with lattice girders, 12 feet wide between the girqers, 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 the Ipswich terminus, for carrying a single line of 
narrow-gauge railway, and a public road 25 feet wide. It has a width of 87 feet between t.110 parapets, an_d consists 
of three spans of 150 feet each. The abutments are of stone. · The piers, which are 60 feet high, consist of' cast-iron 
cylinders, 6 feet in diameter, sunk into the bed of the river, and filled with concrete. Both the main and the cross 
!l'irders are of lattice construction, the former being 12 feet deep. 'J'he top flange is composed of cast iron in a 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. The strains upon the various parts are in all cases withi_n the limits fixed 
by the Board of' Trade, the rolling_load being taken at¾ of a ton per lineal foot of single line. The 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 railways of ordinary construction.. ' 

, . 

The stations on these lines are of an ornamental anrl somewhat extensive character. · The termini at Ipswich a11d 
'roowoomba, 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, tumtables, cranes, weighbridges, tanks, and pumping 
engines, of the same_ des~ription as t4ose used in England. * •~ · •~ • "' * * * * · ~-

The ballast, which is ~ery expensive in Queensland, consists of broken rock. •• * 
·The sleepers are cut out in the forest, and at once adzed, to give accurate bearinirs" 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 
havini:r moveable flanges on its wheels, is drawn by horses to the site where the trees are felled. In this way o-rea~ 
saving in haulage and in labour is effected. The cost of the permanent way, including ballast of broken sto;e, is 
£2162 per mile, as compared with £2996 per mile, the cost of the i>ermanent way on the railway of a sister colon)'· 

The cost of these railways taken from Mr. Fitzgibbon's estimates is as f'qllows·:-

Total, including Surveys, L(lnd, 
Supei-intcnd/fllce, Stations, . 
Sidings; and Rolling Stock. 
Per mile. 

Ipswich to foot of Main Range, omit~ing Little Liverpool Range 
Little Liverpool Range ................•••.................. 
Main Range .....................••......................•• 
Toowoomba to Dalby .............•.•••••.•.••...•........• 
Toowoomba to Warwick ....•...............•... · .....•••... 
.Actual average cost ................................. ; ... . 

£, 
7732 

12,532 
11,132 

5589 
5990 
8600 

Works only 
Pc'rmile. 

£, 
6660 

11,400 
10,000 

4567 
5445 

Cost per mite. · From this it will be seen, 'that these lines may be constructed, under the most difficult circumstances, for betwee17 
£11,000 and.£12,000 per mile, and under ordinary circumstances for £6000 per mile, including everything, and this' 
notwithstanding the rates of labour ruling in the Colony; being from six to seven shillings a day f01, an unskilled 
labourer, and from ten to twelve per day for a skilled workman. It must also be remembered, as remarked by Mr. 
Fi_tzgibb?n, that·" the con_st~uction of the road and !h~ var!ous_appliances employed are in all respects equal 10 any 
rmlway m the world, exceptmg only that they are hm1ted m 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 a matter whicl1 must be entirely dependent upon surrounding circumstances, 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·the train (including 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 :-firtit, there were already two gauges in Australia, so that unifonnity 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 feet St 
inches gauge, and the country, on the Main and Little Liverpool Ranges, is of so peculiar a character, with frequent 
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ravi11es and spurs running out from· the main·range, that it was found; by a careful-survey and estimate, that to adopt 
curves of 8 chains, radius, as·used. upon the- Blue Mountains, -New South Wales; upon this portion of the line, would 
be to iocrease the• cost more than "three-fold .. In the item of viaducts· alone · the cost would have been £35,040 per 
mile as against £6100, an amount quite b~yond the means of the Colony. The gauge was therefore· fixed at 3 feet 6 
inches, and the minimum radius of the curves was reduced to 5 chains. · · , - ~~!ei~;~~ !Jhe 

4-8½ gauge in 
In a country, however, where the trunk lines ~!ready exi~t,of either .the 4 feet 8½ inches or some· other gauge, difficult country, 

and where the country through which the branch line has to pass is not of a peculiarly difficult character, requiring 
very sharp curves, it would, in the · author's opinion, be generally found advisable to avoid break of gauge, con-
structing the branch upon the light system, so that it may take all the rolling stock which the parent line may.bring. 
to it, with the one exception of ;the locomotives. 

In conclusio~, the a~tl;or 'tr~sts th~t this Paper ma; elicit a dis~~ssion which shall bring forward m~re forcibly 
than he has been able to do, the importance of a system which he believes will be found before long to have much 
iI1fluence 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. · 

Indian Tramway Company, Limited, 
· 

1 
• • 62, Moorgate-street, "London, E. C., 26 July, 1866. 

DEAR SrR, . _ 
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 entnisted 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' ho"' you 
get on wi_th the introdu·ction of.Light Railways into Tasmania. · · · 

. I am, dear.Sir, . 
"¥ ours truly, . 

M. R. SCOTT, Secretary. 
CHARLES STUART CANSDE:i:,L, EsQ., M.H.A., 

'Hobart Towr,,,. . _ . . 

APPENDIX B 7; 
Spring Gardens, London, S. W., 19tli July, 1866. 

Sm ' . . 

THROUGH 1\1-r,· 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 Tram,vay Company; who have constructed 18 miles of 3-6 gauge, and as ·Engineer­
ing Agents·to-the·Queensland Colonial-Government, who are constructing about 300- miles of· similal"'gauge, -Mr. 
Fitzgibbon and Mr. Plews being the Chief Engineers, the one in the Southern and Western, and the other in the 
Great Northern Districts. · 

. : We .~lso un_derstand· from Mr. Scott that he has forwarded you a copy ofa repor't prepared by a member of our 
firm upon Norwegian railways. . _ , · • . . , -

The question of so constructing railways as to me~t the requirements of countries having but a ~parse popu­
lation, and a traffic requiring development, has_ l9ng_ engaged. oµr 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 pet• hour; whilst when opened the requirements of the country 
have been found not to demand a higher speed than 20 miles }Jer hour, which has, in consequence, become the work­
ing speed. The cost of these lines, say £20;000 per inile, 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 conntries, on the other hand, an equally grave error has been committed. 
With the view of economising,, the railways have been most badly constructed, with permanent way quite unsuited for 
the heavy trains passing over it,.-and the.result has been.to make the working and renewal expenses so dispropor­
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, but·:made 
in every part only sufficiently strong and heavy to adapt it for the traffic of the country through which it may be 
intended to pass,· and·thus,.-whilst keeping down the first.cost, to also provide for economical.maintenance. . · 

' ' 
We find by .experience that-a railway of either 4-81 or 3-6 gauge; as.the-case may- be,. will be found of ample 

capacity for the traffic of any newly opened country for .at least. 5U years to come, 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 exceeding 
25 miles per hour. 

The railways constructed and at work both in India and Qnee~sland are based upon this principle, and are 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 .. 

The substructure of the Queensland lines, which may be taken as an example, is of the usual description, but 
proportioned properly. to-the general light character. of the \vorks; the· bridges, some of ·which are. very large, being 
chiefly constructed of iron with masonry or brickwork foundations. The earthworks on the main range portion of 
the line are very heavy, including several long tunnels. The permanent way is laid with rails weighing 40 lbs. to the 
yard, flat-bottomed, fitted with check rails on the sharpest .curves, secured to cross sleepers .and ballasted in the. usual 
manner. The terminal and roadside stations, which are usually composed.of iron,_ zinc, wood; and. glas_s, have.been 
sent from this country complete ready for erection, as have also the repairing shops, tools, engine and carriage sheds, 
and complete fittings for every. department, · · · 
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The line is worked generally by engines weighing 15 tons, and capable of drawing 60 tons of gross load up I in 

120 at 20 miles, or up l in 40 at 12 miles per hour. These engines ~ave four wheels driven and two other' wheels 
fitted in-some cases with Bissel's bogie, in others with Adams' radial axle boxes. To. work the main incline some 
15 miles in length, and having numerous gradients of 1 in 50, and curves of 5 chains or 330 feet radius, special enl!ines 
are provided having 12 wheels, driven and yet capable of passing round the sharpest curves with ease. These engines, 
which are very powerful, and equal to at least double the duty of the other class, weigh 30 tons; and it will thus be 
seen that in both classes the weight on each pair of wheels does not exceed from 5 to 6 tons. 

The rolling stock for both passengers and goods is equal to that of the best E~glish railways, and supplied with 
every comfort, but made as light as possible. • · 

The first class passenger carriages are 32 feet long, with five compartments, and hold 30 passengers; the second 
class, of similar length, hold 40 passengers. · · 

It is found that in ordinary country where the earthworks are light and the bridges small the total cost of these 
railways, including stations, rolling stock, and all expenses for a single line 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 Government have provided roads, the cost has not exceeded £4000. 

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 for as the Qeeensland railways have been worked the result shows a return of about 8 per cent. on the capital 
expended. 

The question of gauge is one which very much depends_ upon circumstances. If, as in Queensland, there is no 
existing gauge, and it is necessary in ordel'. to construct the line cheaply to use very sharp curves, in order to run 
round the mountain spurs, then the 3-6 gauge is by far preferable; but if there is already a railway existing, say of 
4-8½ or 5-0 gau~e, and the country through which the line proposed would pass is of an ordinary character, then it 
would be injudic10us in our opinion to introduce a second gauge, and the cost in easy country will not be vrry different 
for any of tbe above 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 engaged as engineers in the construction of light 
railways, we should be very happy to co-operate in their introd~ction into your Colony. 

We cannot suggest any better way of making yourself thoroughly acquainted with the'cletails of the system than 
by a visit to Queensland, where we are sure the able Government Engineer, Mr. Fitzgibbon, who, acting under the 
orders of the Hon. A. Macalister, the Minister of Lands and Works, was the chief mover in their introduction, will 

· be happy to give you every particular. Hi_s head quarters are at Ipswich. 

"\Ve are quite aware that what are called railways are sometimes constructed for less sums than those mentioned; 
but whilst on the orie hand we deprecate extravagant and unnecessary expenditure,· we equally object to so con­
struct a line as that it becomes a constant source of expense and annoyance,-and, after lengthened experience, we do 
not believe ithat a railway to give satisfaction can at colonial rates be constructed for less than we have named. . 

CHARLES STUART CANBDELL, EsQ., 
Hobart Town, Tasmania. 

DEAR Sni, 

"' e are, Sir, 
Your most obedient Servants, 

CHARLES FOX & SONS. 

APPENDIX B 8. 

TASMANIAN RAILWAYS. 
Spring Gardens, S. W., 10th May, 1867. 

· WE feel some difficulty, in the absence of more detailed local information, in giving you definite views as to the 
best policy to be adopted with reference to the construction of ·railways in this Island, but we will endeavour to lay 
before you, as briefly as possible, the chief points which we consider should receive the careful attention of those 
interested in the development of the Colony. · . 

The polic·y of railway construction adopted in England and America respectively has been very different. In 
England first-class railways, costing from £25,000 to £40,000 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 centage 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 mere tracks constructed in the most temporary manner, and therefore maintained and worked at a very 
heavy per centage. . These railwa) s, having developed the traffic, were gradually replaced by more efficient con-
structions. · 

The wise course appears to us to lie between these two extremes, and we would lay down the following 
fundamental priuciples :-

lst. That, whilst care is taken to construct lines in every way adequate to provide for the traffic, the strictest 
economy should be practised in all matters connecte·d with their construction. 

2nd. That, at the sani.e time, it will not be found_ truly economical to construct lines which, though their first 
cost be low, shall be very expensive to work and maintain. · · 

3rd. That therefore the railways should be in their details of material and workmanship of the very best 
quality, but p1:oportioued in every part to the light traffic which may be expected. 

4th. That the materials of the Colony should be made use of wherever practicable. 
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· We understand that at present no gauge is established .in.the Colony, that the country is mountainous, that the Paper,'"' Ligl,1 

proposed railways ,vill run through districts commanding.but a small·traffic, and that great speed is not required. Railways. 

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 curves, narrower bridges, tunnels, and 
earthworks, smaller sleepers, 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; 

APPENDIX B 8, 

Gauge. 

Load. 

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

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 tee.t radius. 

5th. To construct all bridges with a width of 11 feet between the parapet~, , and t~ carry a r~lling load ~qua! 
to three-fourths of a ton per lineal foot. Such bridges when ilbov'e 40 feet span to be of wrought iron, lattice 
construction, manufactured and fitted here, so as to give as little trouble as possible in the Colony. 

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. Iftimber 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 way. 
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 in~hes 
wide by 3 inches deep, and the rails secured to them by dog spikes. If, however, the native timber is not durable, 
then we should recommend the use of De Bergne's iron sleepers, as shown on the sketch sent herewith, 14 inches 
diameter, the rails being secured to them by the patent fastenings .. We have, had considerable experience of these 
sleepers, 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 or broken stone, 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 rails, 
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 J:>undle 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. We have now had several years' experience of 
these rails, a_nd they are found to wear out' at least twenty,.of the best iron rails. The durability of the rail is of 
double importance where, as in Tasmania, the freight and .carriage form. a considerable. proportion of the cost 
of the rails. . · 

7th. To establish stations and passing places about every ten miles 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 provided with offices, stores, 
workshops, and shelter for the whole of the rolling stock; small dwellings would also be required, one to eac_h 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 buildings should be of the simplest form possible, 
and of timber or other suit11ble native material. · · 

\ 

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

9th. To work the railways with locomotives weighing either 12 · tons on 6 wheels or 16 tons o·n-.8 wheels, ·Locomotives, 
according to the traffic; all the wheels to be driven, and the engines to be capable of passing round the sharpest 
curves. We 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 comfortably fitted up, and to hold from 50 to 60 passengers each, and 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 .be 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 of the proposed details, and an approximate estim.ate 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. The amounts taken by 
us would certainly suffice unless the country were very mountainous, as the steep gradients and sharp curves pro­
posed would enable the contour of the country to be followed very closely. 

Our estimate includes an amount of £4 per ton upon all materials from this side for freight and carriage. If Freight, 
t4eland carriage were short this amount would be greatly reduced. _ · 

We are, dear Sir, 
Yours faithfully, 

CHARLES FOX &. SONS. 
M. R. ScoTT, Esq., 62, Mo()Tgate-street, E.G. 
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Papers on Light ESTIJ'WATE for a Light Railway 3 ft. 6 ins. Gauge,· 11ot less tha11 · 50 · Miles · in 'le11gth, through level . Country 

BaUn:ays. . . · without large Rivers, . 
APPENDIX Il 8. 

Estimate- for 
Light Railway, 
3-6 gauge, 

With steel rails 
and iron sleepers, 
£4500 per mile, 
With iron rails, 
£4135 per mile, 

With timber 
sleepers, £30.35 
per mile. 

APPENDIX Il 9, 

Discussion on 
Light Railways 
before Institute 
of Civil Engi­
neers; extracted 
from the pro­
ceedings of the 
Society. 

· Fencing .....••.• · ..•• · ..• .':.· ... ; ......... ::: •• ·; ••••• , ........ · •..•.• ; •••• 
Forming an~ levelling ..•• .- ...•• : .....•••....•. • •. _ •••.•.••• _ ........ · , .••• 
Bridges and culverts ................ : • ............................. 
Side ditches .•.•......••••••••••••••••••••••••.••.• · ••.•••••••.••••• 
Level crossings •••••..•..•••••••••.••• •:•··.;_· •.•.•. ;.i._ ••••••••. _, •••••• , 
Telegraph •..•••.••.••••••.•••..•••.•••••••.•.••••••.•••••••..•••. 

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

_ Say £4500 per .mill3, _ . . _ 
_ If iron rails are used, deduct ....................................... . 

: _ . . - '. Say £4iO_O per~~- . : · · · · 
If timber sleepers are used,_deduct •••• , •• , ••• : •••••• -.-•••••....••••••.•. 

:Say £3900. per Jirlle. 

._. APPEN~IX B 9. 

INSTITUTION OF CIVIL ENGINEERS; 
,I i,1: 

. -4. DECEMBER,. 1866,. 

• _JJiscu_s_sion on Paper No: 1:166; on Light·Railways. 

£ s. d. 
250 o.o 
700 0 () 
300 0 0 

50 0 0 
50 0 0 
50 0 0 

2015 0 0 
i70 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 ~----

· ··Mr. d; D.- FOX said, since- the• Papr.r -wa:s written a few facts had come -to his knowledge resulting from the 
system which he.acivocated having been at work:six months longer. ··The system he was there· to support was; that 
a Railway should be made proportionate to the fraffic which was to be carried on it; and in order so to proportion 
the ;Railway for a light traffic, it shou_Jd be constructed in such_ a manuer as to carry safely, at,a speed of from 15 
to 25 miles per hour, a rolling· load in no case exce·eding 3 tons ·on each wheel. * · * · · , " · 

_ If the railway system was to be. extended not merely to 'the highways ·but to the _byways of traffic, it would be 
necessary to find out some means of reducing the cost ·ot construction. i The lines·in · England bad cost from £29,000 
to £33,000 per mile; -those in France, about £27,000:.,per mile. -The Railw~ys in -Ireland .. had· cost about £15,000 
per mile;- and those in India about-the same. · It ,vas difficult to make a satisfactory.comparison because some were-

Queensland lines, double and others' single lines,· and in many cases'the·prices of.land varied considerably; -but:in·Queensland; wherethe 
average £sooo. rates of wages were excessively high, the average cost of the line-was only '£8600 per mile. The 1'I orwPgian lines have 
Norwegiani3ooo cost about £6000 per mile through the mor_ e difficult country, and over the orrlinary country only £3000. The line 
to £6000, -

Indian £3900, 
the road being 
given by the 
Government. 

constructed by th1findian ·Tramway Company had been made·at an average cost of £3200, or including rolling·stock 
for a large traffic £3900, per mile,-the land being granted by the Government, and the earthworks being generally 
very light;"· He wished to·add, that he was·not here speaking of_li~es in· any way inefli·cient.· · He believed those 
lines were as_ well' contitructed. as any that could :be found; !~ * · , "' ,-. · . * . • · 

Light railways had been constructed iu America but had yielded different results, inasmuch as it was a common, 
practice to make the works light and then run heavy engines over them, and that _was not the way to get good 
results. This question had now become an important one in this country._· 'Thne were man? Jilaces -in England, 
Ireland, and Scotland in great need of railways which could not bear the co,t of an ordinary line, but if they could 
be- made at frcirri £4000 to £5000 per mile. including everything;. no doubt there . would soon be• a rapid extension 
of th~ railway srstem. -- ·* ... - * · . ·• · • "' . .i;, • * • - . <!< 

Mr. G. W. HEMANS said, it seemed at the first view that the reduction of the gauge of a railway f;om 4·8½ to 
3·6, · being·only- a difference of 14.½ inches, •could not possibly result iri such an enormous saving as that which had 
been mentioned. It was stated that an efficient rai_lway. cotild be made complete, and doing.all the work as well'as 
a·more costly 'one, for £3000 per- mile, including stations and· rolling. stock. That no doubt ,was a solitary instance, 
but other facts were: given which brought out the- cost of -these narrow-gaugP;- light -railways, constructed under·th e 
most formidable difficulties, only as high as_.£12,500 per mile, with long viaducts of greut height and. heavy work 
of all kinds. * * • * * · * * * • * 

Mr. G. B. BRUCE could not quite agree in the- pre~ur~ed necessity for intrqducing these light railways into 
England. His own impression was, that there was really very little difference in tLe cost between making a line 
which would carry moderately heavy.rolling stock 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 save something; but when it came to the question of stations nothing really was saved, because 
.whatever might 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!lid, the .st11tions. relatively .cost 
only so much, it conveyed no definite impression to the mind, because the number and 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,. and 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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carried and the number ofpassen·gers to be conveyl:ld, whetlier the stock was light or heavy, Therefore, in ail that. 
constituted the capital of the -line, he thought the saving was little or nothing when th_e amount of passengers and 
goods which had to be carried were taken into ·consideration. With: regard to the adoption of a narr01ver 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·dependent oil the amount ofload brought upon the permanent way. * * a 

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

Mr. BLAIR submitted that the experis~ and construction of a fi;st class railway with a single line of way had 
been greatly overstated. Mr. Fox had represented that the cost of English railways had been about £30,000 a mile; 
and, by way of comparison, represented. the coloni;1,l raHway referred to in the Paper as costing only one-fifth of 
that sum or t.hereabouts. · Now, under ·ordinary circumstances, for lines executed through poor districts, such as the 
north west of'lreland a·nd parts of Scotland, £6000 per mile had been found ample for every expense of construction, 
including commodious station.s; extensive sidings, complete signals, and suitable appliances for the _traffic being 
conducted in an economical manner.. As an instance of this, he mentioned the Great Northern and Westerri (of 
Ireland) Railway of about 85 miles in length, the cost of which; including every preliminary and executive 
expense, had been only £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 sati~factory 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 Copfapo Extension Railway, originally ~esigned for horse traffic. He had to design . a 
locomotive to ruh without injuring tbe rails,' which weighed 42 lbs. 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. * * * , * ,r, * * ,r, 
~n the case of two other railways in Chili he had to deal with.the rolling stock in 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 line, the Carrigal railway, was 4-2, and. the same class of engine worked on it. · 

* • *. * * * * * * 
Mr. HODGE remarked that in the early days of railways he had considerable experience in m:ikin:g 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 advantage; as the cost would not have been much greater, and·the disadvantages of so narrow a 
gauge were considerable. · · 

* * *· • • *· * * .. 
Mr. F. W. SHIELDS agreed that the permanent way, stations, and other matters must remain pretty much alike 

on either system ; and he ponsidered the only way to.account for the great economy in the cost of the Queensland 
railwHys must have consisted in the reduction of earthworks and maso:r:iry, 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 per 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-fourtho of the ordinary cost would be saved. In short the reduction of the gauge 
admitted of the curves being decreased, and that seemed to him the chief 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 ·kind; whereas in England provision must be made 
at every step for passing other railways, road~, 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 gradiPnts 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 .als_o 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 Queel)sland, 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, when he was on the Giovi incline in June, 1866, the engines were worked foot-plate to 

foot-plate. He thought there wa~ one important saving which had not been referred to,. but which had been effected 
by adopting' a narro,ver ~auge in ?ertain l_ocalities; n·amely, in the av?iJance of heavy works in m_ountainous 
countries. Jn flat countries very little savmg could be effected by reducmg the gauge from 4 feet 8½ mches to 3 
feet 6 inches. But in mountainous districts sharper curves, which worked more_easi_ly on the narrower gauge, could 
be better employed.· By climbing round the sides of hills instead of passing through them, an enormous amount 
of rock ·cutting, of embai1knients, of viaduct, and' even of tunneling-costly works, which .were a,lmost prohibitory 
if the object were to m·ake an inexpensive railway,-might frequently be avoided. · 

"' * • 
Mr. T. E: HARRISON said, he had been accustomed for·many years past to,study the s~atistic~ of the traffi·c of 

railways. In a purely agricultural district, w'ithout either manufactures or 1;11ineral _Productwns, the ?alculation of 
what the cost of the line ought to be, to make the traffic pay, was of a very simple kmd.- He Wds satisfied that the 
results of actual traffic to· be produced from any line of that nature were not more than from £7 to £10 per niile' per 
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week; and he took that traffic return as the basis of what the cost of the line ought to be, which to pay 5 per cent., 
and with 50 per cent. for working expenses, ought not to exceed £3600 and £5200 per mile respectively. Generally 
speaking, in this country a mistake was made at the cornmencement. Instead of estimating what the country was 
likely to produce, and then saying, unless the line could be constructed for a certain p1·ice it would no,t pay 5 per 
cent., lines were laid out without regard to the question 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 abundance· of people ready to inve~t their money; but when a line wag ma,le at a cost commensurate 
with a traffic of £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, paying 10 per cent. on the outlay, with one half for working expenses; but ifit was supposed that railways could 
not be made for hiss than £30,000 a mile, then of course it. could not be expected that such lines would be provided 
in poor or sparsely peopled districts. If it was worth while to improve the traffic by a cbeaper 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 ultimately be brought to. Captain Tyler had given an account of 
what was done on the Fcstiniog Railway; but an engine was now being built in ·w ales to go round curves, not of 
chains, but of feet, and of so small a radius as 17 feet 6 inches. 'I'he gauge was 3 feet, and he supposed that it was 
thought that it would pay. With regard to the saving in width of gauge, it 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 made the narrow 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. 

Ji' * .• * * * * 
Mr .. FOX, in reply upon the discussion, said, with reference to the enquiry as to the quantity of earthwork per 

mile on the ·Queensland line, be would state that of the total cost of that part which came out at £9000 per mile, the 
proportiori'for excavation was a)lout £2500. On the part costing £6000, the excavation was £1050. 

. • * * * ~; ~ ~ 

It was estimated that the minimum traffic on the Queensland line would pay BJ 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 gnuge, 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 clue 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 not been adopted on the Main Range, the expenditure would have been ruinous; aucl if the minimum 
radius had 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 all the 
parts were properly proportioned, and made as light as they could be. Ip. earlier days, when labour was cheap, it 
would no doubt have been better to use the excellent native timber, than to have sent out iron structures from this 
country ready to be fitted up. "' •• * ~ 

Railways should be proportioned to their traffic, and it was important to have as light a weight on the clrivina-
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. 1160.-" On the worlling of steep Gradients and sltarp Curves on Railways." By Captain HEN!i.Y WHATELY 
· · '.l.'YLER, Associate Inst; C.E. 

T:im comparative terms steep and sharp have acquired a! the present day a signifir.ation very different from what 
they conveyed to engineers a few years since. 'l'he locomotive enrrine hus be~e11 grac'ually trained and adapted to 
gradients of 1 in 100, 1 in 50, 1 in 25, and 1 in 1:2, combined with c';'irves of from 30 cliains down to 15 10 5 and 
even 2 cl)ains rudiu~; and during all this progres~, the result of so. much labour and ingenuity, the sy;terr{ of' bite 
or adhes10n by plum surfaces has steadily triumphed as a means of convcrtinu- steam po"·er into tractive force. 
?'he well known rack-rail of Blenkinsop, as well as the archimedian screw of Gr:S~i, and the grooved wheels of other 
lll':entors, have all succumbed before it. The co-efficient of adhesion was al way~ in the first instance u11clcr estimated.• 
Legs or fe;et were most cieverly contrived to enable engines to walk, ~o to speak,' before they could run ; and the 
central rarl system of y1g11oles and Ericcson, patented so far back as 1830, was intended to provide extra ndhesion 
on what are now considered moderate gradients, in place, apparently, of the ruJk-rail. The defects of the rack-rail 
appea_r to h_ave been,-the risk of fracturing the teeth, the liability of the teeth to be choked with dirt, snow, or ice, 
the ~hp )Vhwh re~ulted as the teeth began to wear, and the continued blows which they occasioned to the locomotive, 
causmg it to tie, m fact, always "on the rack." · 

Groov.~d wheels afford obviously increased bite; but there must be, when they are used for locomotive pur­
poses, contmual abrasion from unequal travel of the surfaces in contact, with increased friction on curves and some 
lo;s of power, in proportion to the increased bite obtained, from what may be termed back-adhesion. ' · 

• • * ~- $ '$ * * * • * 

. . In this ~ountry the Lickey Line of I in 37, the incline of I in 30 on the Folkstone Harbour Branch, the Oldham 
mchne of 1 m 27, and the navigation incline of the Taff Vale Railway of 1 in 18, have, with ·others, been worked for 
a ~reate~ or.less_ number of-years with what may be called engines of ordinary construction. Anrl it was stated in 
tins lnstitut1on rn_ 1858, that an ei&ht-_wheel coupled engine, weighing 24 tons, was in the habit of taking its tender 
and a car load of iron, together we1ghmg !!5 tons, over a gradient steeper than 1 in 10, at a speed 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-fifth of the weight 
of the engine, which is more than could be relied upon, at all events in this climate. But in conveying heavy loads 
up gradients much less steep than those referred to, a .want . of extra adhesion has been seriously folt; and various 
expedients have been resor'ted to for obtaining it. The most comprehensive proposal 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 roues, s'appliquerait ici a. 32 ou 40 roues; elle sera done dans des conditions 
d'utilisation bien superieures. Ce qui manquera aux unes, par une diminution eventuelle d'adherence, sera reporte 
·sur les autres, de telle sorte que cette puissance ne pourra s'annuler a la fois entierement pour tout un train, comme 
cela a lieu par le patinage de la machine." Mr.,Sturrock has acted in this country, sed./imgo intervallo, in the same 

, direction, having contented himself with adding cylinders and the necessary apparatus to his tenders, which he 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,,between· 60 and 70 tons.. M. Thouvenot, on the continent, and- Mr. 
Fairlie-who has published a most interesting pamphlet on,the subject-in this cou,ntry, employ two tank engines in 
one, placed as it were back to hack, and united as to their boilers and fire-boxes. They thus obtain double engines, 
which are intended to be worked by two meu only, which have double power intended to run either end foremost, 
and which are adapted for sharp curves. There being four i;:ylinders, the wheels under each engine are coupled 
together, independently of those under the other engine. M. Thouvenot'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 10 miles an hour. 

• * * * * * * * • • • 
In the ordinary system ·of obtaining adhesion by bearing-wheels only, whether of an engine and tender, or of a 

double engine, or of two engines coupled together, the weight_ of the 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 gradient up 
which such an engine can take a load may roughly be defined by the co~efficient allowed for adhesion. 

• * * *. "' * * • *' * * 

The central-rail system was first .patented, as already stated, for extra adhesion by Mr. Vignoles and Mr. 
Ericcson, on the 7th September, 1830.; and next, on the 15th October, 1840, by Mr. H. Pinkus, in England •. It 
was proposed by the Baron Seguier, in 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 ewfon, on the 13th July, 1847 ; .and lastly by Mr. Fell, who has, with the assistance and influence 
of Mr. Brassey, been the first to cany it into practice, in January and ,December, 1863. It ,has been tried with two 
engines, and upon two ex]Jerimental lines. The first experimental line, 800 yards long, containing 180 yards of 
straight line, on a gradient of J in 13:5, and 150 yards of curves with radii of 2½ and 3½ chains, was on the Cromford 
and High Peak Rail¥Tay, in Derbyshire. 'The second a mile aud a quarter long, on an average gradient of l in 13, 
containing besides others 480 yards of curves with radii varying from 4 to 2 chains, and terminating at an elevation 
of 5815 English feet above the sea, was laid on the road over the Mont Cenis. · . . · . 

"* * * ;!f * -:J <!> * * * I <I< 
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The programme submitted to. th!c) French and Italian Governments, to serve as a basis for the locomotive trials Mont Cenis 
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 gradient ••.••••••..••• ,, ••• ,; .••••••• 
Curves, minimum ............. ,', •••..•• '. •.••• 

2 kilometres 
1773 metres, 5815 English feet 

I in 13 
I in 12 

40 metres radius. 

In tb'e 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 30,000 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 below :- · 

/. NO, PER DAY, _NO, PER ANNUM,' 

Trains, Passengers. Goo&, Passengers. Goods, 
~ 

No.: 1. One train per day each way, carrying 40 passengers, viz., 
Passengers. Trains. Passenger&. D(lys. 

40 X 2 - 80 _x 365 •'••············ 2 80 .. 29,200 ._,' 
:'fo. 2. One train per day each way, carrying 26 passengers, viz., 

" 

Passengers. Trains. Passenge1·s. Days, 
26 X 2 - 52 X 365 ... , .......... 2 52 .. 18,980 .. 

Also 20 tons goods; viz., 
Tons. Trains. Ton&. Day&,· 

20 X 2 = 40 X 365 ............. 
, .. .. 40 .. 14,600 

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

Total per day ...... ; .......... , . ; ... , -6 132. 88 

Total per annum ...................... .. .. 48,180 32,120 
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· The weight and speed of the above trains will be as follows :~ 

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

No. 2. Weight of train ...•••.....•.•...• , .....•..•. ·.. 40.tons. 
Mean speed per hour·......................... · 8 kilometres. 

·No. 3. Weight .of train .....•••••.•••. : ......••• ; • . . • , 48 tons. · 
Mean speed per hour ••••.•••••...•...• · ••••.•• · 6 kilometres. 

The results of the differept experiments witll thes~ engines are all given in the following Tables, whicl). show 
that considerably more could be perfo~·Jlled thap. had been propos(;lg in th_e. programme handed to the Fr()nch and 
Italian Governments. . . . . . . - . . . . 

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

The Italian Commissioners ,vho·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 as compared with the 
tunnel line which the Italian Government is engaged in constructing to connect Modam with Susa. 

* * * * * ~- . <til- * W.· $ ~ 

The· Italian Pstimate 'thus modified shows a saving in favour of the summit line of 104,800,000f. out of 
133,800,000f., oi· in ci'ther words· places the total cost of constructing and permanently working this particular summit 
line at less-tlian one-fourth of tl_ie tunnel line. 'The Italian Commissioners who reported to their Government upon 
the best mode; of cros_sing the Swiss Alps, took considerable 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 ~e·expended and th_e cost of working in ea,;ih case, they came to the conclusion that the cost of' the 
tunnel line woµld 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 0- centimes 
each per kilometre, showing, that there would be a reduction of total cost amounting to about 04 per cent. in favour of 
the sUinmit 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 properly be applied must, of course, vary 
with the co-efficien_t of adhesion a_nd other local_ circumstances, and be left in each case to the discretion of the engineer. 

N eglec~ing the questions of speed _and steam power, and'. assumin:g one-tenth as th~ co-efficient' of adhesion, then 
the proport10ns of net load that cou_Id be taken up the following gradients by two engmes each of 20 tons, one of 
ordinary· construction and the- other with horizontal wheels an_d a ·supplementary adhesion of 1~, would be 
respectivelr :- . 

For 1 in 20 S 20 tons net load for ordinary engine l or 1 to 4 t 80 ,, ,, central rail engine 5 
F 1 . 10 ,S 12 ,, ,, . ordinary engine t, . 1 t 5 · or m t 60 ,, ,, central rail engine I . ?.1 0 

F 1 . l '> S 4 ,, '·' ordinary engine l 1 to 10 or m ~ t 40 ,, ,, central rail engine S or 
Similarly for an adhesion of+:-

F 1 . 20 5 39 ,, ;, ordinary ~ngin~ l or 1 to 3.x. 
or m t 129 "· . "· central r:_ul engme \. 4 

F 1 . 10 s 27 ,, "· ordinary engine }· 1 t 3 ~ or m , (, 99 ,, "· 'central rail'engine or o • 
For 1 in 12 { 15 ,, ,, ordinai·y_ engine · i, . 1 t 4,. 

l 6.~. ,, . ,, cen t_ral rail engine 5 or O 2 

Bp.~ these ad val).tages wou,l_d of course only be av:aiiable a.s long as ti)e adhesion was insufficient in an ordinary engine 
for the steam po,wer,. and ·wou).cl disap'pear in such a case as t4a.t which-though it can hardly be credited-was 
rep9r~edf,rom the AlleglJanny Mountains in_ America, in the paper al1:ea~y referred to, where on a gradient steeper 
than 1 in 10 an ordinary engine {with an adhesion apparently of¾) is stated 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
manently op. a steeper gradient thal). about 1 in 25 without the margin for adhesion afforded by, and the additional 
safety ot; the centi'al 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 demµ.nds also, in most cases, very sharp curves; and the central 
rail contributes. to.safety ~s mu.eh in respect to the la.tter as to thr. former. It also contributes in an important 
(l~gree to economy by diminµtion of friction in passing 1,ound very sharp curves, by which loss of powe1·, and wear 
and tear, are equally avoided ; and it may be ad~ed in conclusion, as a result of experi1mce, that the bearing whrels of 
the engine left the bearing rails once during constructioI), and once before the Italian Commission on the Mont Cenis 
experimental, railway; and were brought-back to them on-both occasions by the-guiding-power of the central rail. 

APPENDiX C 2. 
INSTITUTION OF CIVIL ENGINEERS. 

EXJ;RACTS from the Discussion on the preceding' Paper on the 12, 19, and 26 JJ[arclt, 1807. 
,1, ., • * * l1' !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, 16 miles from Cardiff. He was accompanied 
by the Engineer of the line, Mr. G'3orge Fisher, who had furnished him with ·the following particulars of the incline 
and of the enginys with which it was worked. The gradfents were in ascending successively 1 .in 28, 1 in 21-80, 1 in 
20-7 4, for shorter distances, and th~n 1 in 17-80 for· 420 yards; · 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 w.orked,·was.abandoncdtwo-years 
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ago, and since that time locomotives had been employed. The expense for six months was £900 with the locomotives 
against £700 with the rope.and stationary engine. The tank engihes, specially employed for working the traffic up 
this incline, weighed in working order 36 tons. 'l'hey had six wheels all cou1Jled 4 feet in diameter. 'rhe diameter of 
the cylind~r was 16 inches, with a stroke· of 24 inches. The pressure of steam in the boiler was 130 lbs. The 
maximum load was 45 tons, and the regulated load 2-5 tons, the former giving Ii and the latter i1u as the co-efficient of 
adhe.sion. It was interesting to compare these results with the working of the engines on the central rail system. 
On the navigation incline the engine weighed 36 tons, taking a regulated load of 25 tons up an incline of 1 in 20 ; 
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' 4b tons for goods trains and 25 tons for passenger trains ; and _the cost of locomotive power was found to 
be Il.early a penny per ton per mile for goods, including fuel, grease, wages, and maintenance. Similarly for passenger 
traffic the cost for locomotive power for one journey from S't. Michael to Susa was estimated at 96 francs, which gave 
a little mo1·e than a farthing (l ·2 farthing) per mile for each ·passenger. 

w • · a * ~ • * 
Mr. MEND1ES COHEN', of New York; would give the results of his experience in working the Baltimore and 

Ohio Railway, through Virginia. The g1·adients on that line were generally heavy. On the mountain division, 
60 miles in length, there were 37 miles varying but slightly from 1 in 45, at which maximum there were 17 miles 
in one continuous gradient. The goods traffi_c was worked by en,gines weighing, exclusive of tender, about 27 tons, 
on eight connected chilled wheels 43 inches in diameter, 'with cylinders of 19 inches diRmeter and 22 inches stroke, 
hauling nine cars weighing about 135 tons. In addition to thesi:i, there were other and much heavier gradients of 
a temporary character, adapted for the purpose of working over the tunnel ridges during the progress of the 
const,ruction of the tunnels, to continue the line without waiting for the completion ·of the tunnel work. In the 
first ~nstance the gradient adopted was 1 in 10 as a maximum, and it was not intended to work this temporary line 
with focom,otives. The line was built with a view of hauling car loads of iron across the mountains by horse power; 
and continuing the construction of the works on the other side. How:ever, when the line was laid it was determined 
to try the working with locomotives. The engines just described were tried on this gradient, and readily took up 
.a load of one car weighing about 14 tons. Under favourable _circumstances they could take up two, but one was 
the usual load. • • 6 • * * * * • 

Mr. CONYBEARE said, 9 * • II' * in laying out a mountain 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 
attenipting:this engineers had hitherto worked very much in the dark, 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 experiments admitting of such easy execution as these do should not yet have 
been instituted to determine a matter so important in mountain railway making. , · 

M. Latrobe, the Engineer of the Alleghanny Mountain Lines described in Mr. Isaac's Paper, published in 
Amrtica many years ago the following table of such resistances stated to have been founded on experiments 
9n a level :~ 

TABLE showing tlie Resistance due to Curves, by M1·. Latrobe. 

Radius in Chai111f. 

40 
35 
30 
25 
20 
15 
10 

8 
5 
3 

Resistance is equivalent to 
that of an ascent of-

1 in 1949 
1 in·l747 
1 in 1448 
l in 1'236 
I in 993 
I in 734 
1 in 482 
1 in 389 
lin 248 
1 in 149 

But Mr. Conybeare had found in practice that the relaxation in gradient prescribed by this table was wholly 
insufficient to· counteract the increase of resistance occasioned by curvature on steep gradients. 1 t appeared, too, that 
in .American practice this table had been found altogether 'insufficient. * • • * 

The sharpest curve ·he, bad ever met with was one close to the Town of Rhymney, 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 
1'¾ chain radius. The line was worked by tank engines, havine: six wheels coupled, with a wheel base of 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 chains 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 7½ chains on 1 in 40. He thought that at present there was a disposition to under-rate the .objection to 
such curves as these. * * ., * * * 

• Mr. C. H. GREGORY, V.P., said, Mr. Conybeare .had alluded to the variations in the estimates of the 
amourit of retardation arising from curves, but he had omitted to mention one circumstance which would account for 
the difference, viz.-the structure of the engine. With engines having a long wheel base, and rigidly parallel axles, 
·serious retardation was unavoidable on sharp curves; but the use of bogies, radiating axles, and other appliances, 
had alread:y gr~atly diminished the resistance arising from curves, and further improvements might be anticipated i1;1 
·the same direction. 

$ • $ * * * * 
The-annexed Table, which he ha9 prepared, of the availabl~ power derived from the various engines hitherto 

foun_d most effective in working inclines showed the superiority of the central rail system:-
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Gradients of 
I in 17, 

. 

11-Ir. Fell's Engine, 4 wheels coupled .. 

Mountain Top, 6 wheels coupled; •• , •. 

Oldham Engine, 6 wheels coupled., •. 

Ditto .............. .'.' ...... · ..•• 

Fairlie's Engine, 8_ ditto, four cylinders. 

North London Engine, 4 wheels coupled 

Oldham, (Goods), ·o whe'ols coupled .. 
' 

Se=ering, ditto, 8 wheels coupled .. 
Giovi, ditto, 8 ditt~, four. cylinders _. , •. 

Diameter 
of Cyl-
indor. 

---
inches, 

16 

16½ 

16 

15 

16 

· 17 

,17 
., 

18·7 

14 

Length 
of Stroke. 

---
ft, 1ri. 

l .4 

I 8 

2 0 

2 0 

l 10. 

2 () 

2 0 

'2 l 

1· 10 
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Diamc- Weight in tor of Worl<ing Driving Trim, Wheel. 

ft, In, tons. 

2 3. 17 
'. 

3 6 24·5 

5 0 29·16 
' 

4 0-. 29·15 

4 6 42·0 

5 9 42·0 

6 0 49·0 .. 

3 7¾ 65'2Q 

' 3 6 65·25 

Weight 7l}hi,:h 
can be taken 

Adhc•ive Tractive Proportion up 1 ·in 12, 
Weight P.o'IVor, Porocr of Weight Wciglte exclu.lvc of 

available taking ofOO lb,. of Engine on eacl, Weight of 
for adhc- 450 lbs, Mean to Tractive Driving Engine. 

sion. per ton, P1·essure. Pamer. Wheel. 
(or 1•5t11,) .Adhe,ion, 

-- --
1-10111 1-5th ---

tons. lbs. lbs, tons. tons: tons. tons. 

1 
7650 

17 10,800 12,000 :)•17 4;25 29·6 43 ---
18,450 

24·5 11,026 11,670 4·70 4·1 3·3 35·.S 

29·111 13,117 8,103 8·06 4·86 3·5 11 

29·15 13,117: 10,130 6·44. 
•· 

4·86 3·5 21'.5 

42·0 1_8,990 16,507 6·70 6·25 5·7 41 

30·0 ·18_,000 · 9,050 10·39 7·5 O·O 3·2 

33·65 16,142 10;410 10·54 5·6 o·o 3 

55·25 24,862 18,000 6·87 6·9 7·4 35 

55·25 24,862 )8,590 6·69 6:9 7'4 35 

Mr. WM. NAYLOR thought, at the same time, 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 had ,received from the .l.Hunager ofa 

' railway in.Wales, that an incline of 1 in 17 was worked by an engine of 36 tons wright in working order, with wheels 
4. feet in· diameter, cylinders 16 inches in diameter, and a length of-stroke of 24 ~nch_es, and with a pressure on the 
boiler of 130 _lbs., the- regulated load being 2:'i tons. That seemed to him to be a light load; and from inquiries he 
had made about the same incline he had ascertained.that the engine weighed in working trim 36 tons, and that the 

I in 37. 

Objection to two 
classes of engines 
in Colonies. 

Copiapo Railway 
£6500, 

Steqp gradients 
and 'sharp l/Urves. 

'fixed load was 40 tons, but on one occasion the locomotive Superintendent had himself taken up 46 tons. The Lickey 
incline, of l in 37, had been worked for a number of years with engines weighing 36 tons, which took up loads of 140 
tons, or nearly fcnn: times the weight of the engine. _ . · · · . , 

' . . . . 

Mr. W. L~OYD 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 wi~h this subject had been derived from Europe 
alon_e. His_owriexperience ,was that-manythings.whichw:ere ~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 it was, which struck him 
would cause difficulty in practical.operation on a railway abroad-that was the extreme .intricacy of the machinery. 
Simplicity was an essential element in all things con:iuicted with a railway in countries distant from the great centres 
of industry. * • Ii< !If !If • * 

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 011 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 l in 60 at 10 miles an hour, or four times its own weight on the 
driving wheels. · 

.. • * ;If * * ill 

He was delighted to hear that a: load of 40 tons could be taken up an incline of l in 12, because many expedients 
had been tried to get over the difficulty of so· steep an ascent. • 

,;, • • , '~ !II • 

He would now advert lo the Copiapo Extension Railway, from Pabellon to Chanarcillo, for which Mr. E. 
Woods, l\'l. Inst. C.E., was tlie consulting Engineer in this country. 'l'he summit at Molle was upwards of 4450 
feet above the sea, and Pabellon, where the line commences, was about 2200 feet above the same level. It had 
been in operation since February, 1861, and was worked by l\l essrs. Hawthorn's engines.' It was 26 miles in length, 
arid the cost,. including equipment, was £6600 per mile. It consisted of three inclined' planes, one rising 2276 feet 
in 14½ miles, with an average gradient of I in 33, but for short disrances o( 1 in 26 and 1 in 28 over u portion of the 
incline. The second was a descending gradient from Molle to Pajoiiales, 1990 feet in 9h miles, with an average 
gradient throughout of 1 in 24. On one portion, however, there was a gradient of 1 in 20, with curves of720 feet 
radius·,.an<l on other gradients of_l in 21 and I in 24 there were curves of 490 feet radius. in some cases reversed two 
or three tim~s and without any intermediate straight line. The last-mentioned incJ_inetl plane was an ascending one, 
with gradients of 1 in 34 and l in 25 in the direction that. the chief loads were carried, the principal traffic Leing 
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 working such linPs. The train he took 'tip 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 moi·e s·erious than c·ould be 
overcome by moderating the w1·ight of the train, and there was never any· occasion for t:q.e weight to exceed 
70 tons or BO tons as, the traffic did not require hPavier trains than ·that.. The cost had generally to be 
regarded in working steep fncline~; but in a ·country like thnt of which he was speaking it <lid not enter into the 
calculation, inasmuch as the price paid for the transmission of goods was so high that almost any cost -ivould be 
more than' remunerated by the rate of ,prices charged. The engines had six coupled )vheels, 4 feet in diameter; the 
·cylinders were 16 inches in dim;neter, with a length of stroke of 24 iuches; and the fuel burnt was, at tlie tiine he 
spoke of, about an equal quautity of coal and coke. The paying load was two-thirds 'of the wright of the train. 
The consumfition of fuel was 75! lbs., and. the wotci· 66~ gnllons per mile.· He considered one-fourth of the weight 
ou the driving wheels was fairly taken up by the engine. · 

* * * * $ ~ • • 

· · Mr. E.· \\' 00 DS could corroborate what had been said with regard to adhesion under fuvourable circumstances, 
,ind it was confirmed by1the results of Mr. Lloyd's practice i.i Chili. . · * · • . • • • 
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He had stated on a· former occasion that this line was not .originally designer] for locomotives, but was intended to be 
worked by animal power. It was .so worked for two or three years,. but the expense caused it to, be abandoned, and 
locomotives substituted. The lightness of the rails (42 lbs. to the yard) cpmpell.ed 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, si.i,:: coupled wheels 4 feet in diameter, with a four-wheeled bogie in front, to pass round curves 
of 500 feet radius. The weight of the engine in working order was 32 tons, and that of the tender 25 tons: on the 
driving wheels it was 24 tons. * . * * * The coefficient of adhesion was as nearly as 
possible one-fourth of the driving weight. The climate of Chili was, however, peculiarly favourable for working 
steep gradients. There was very little rain at any time, and the rails were almost always 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. * ,r, * " He thought a well~ 
proportioned all-coupled 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. 
and 24 inches stroke. · 

Six coupled wheels, 4 feet_ diameter. Four-wheeled bogie. Cylinders 16 inches diameter, 

tons. 
Weight of Engine in working order • • . . . . • . . . . . • • . . . • . . . . • . • • . . • • . . • . . . 32 

Ditto, Tender ditto •.•••.•.....•.•..... , •. .- • • . . . . . . . . . . • . . . • . . . • . . . 25 

Total 57 

TABLE 2. 

Loads taken over this line, gradients averaging 1 in 23 and l 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 

11 
26 

37 
13 

57 
.77 

134 

tons. 

57 

50 

107 

= 
* * 

Mr. MARGERY would remark, that the atmospheric system led to steep inclines being adopted on the South 
Devon Railway, over which the trains were now worked with locomotives. The curves varied from 15 to 2o·chains 
radius. The good, 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 ot about 
10 miles an hour. * * * * · 11> * * 0 "' 

Mr.J.A.·LONGRIDGE had laidout a railway in the Mauritius some years ago,whichwas subsequently 
executed, and though not wor keel by .himself for passenger traffic he had work e<). it for ballasting and for the. transport 
of materials. The ruling gradient of that line was.I in 27. '.['he 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, 
because it rendered them, to a great extent, independent of the breaks. 

Each of these engines weighed 37 tons, and each truck-load weighed 13~ tons, making a total load of 270 tons, 
besides the two eng'ines weighing 74 tons. It was found that in fine weather, when the rails were dry, the inclines 
of 1 in 27 could be ascended, with wheels 3 feet 9 inches in diameter, at about 8 miles an hour; but when the rails 
were wet with rain or dew, the load 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 rule 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, whethei: it would not be best to have an eight-wheeled engine, h;i.ving four driving-wheels, with a 

,, 
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balance lever supported near-the centre of gravity of the engine, and provided with a lever arrangement, by which 
the springs could be screwed down when the engine was running, so as to throw the whole weight upon the driving­
wheels when going, up a gradient, arid when running on a level distribute the weight over the whole of the 
eight·wheels equally. 8uch a:µ arrangement would 'ob,viate the use of sand in going up an incline; it would be simply 
necessary to screw down the springs, and throw the weight upon those springs while ~oing up the gradient. In that 
case the steep gradients might be laid with heavy rails and the light gradients with light rails. In this proposed 
engine the axles of the drivh1g-wheels would be placed wi,thin 5 or 6 feet of each other, while the leading and 
trailing axles would be fitted with Adam's radial axle-boxes, and such an engine could move with ease round 

APPBI<DlX C 2. 

Ottoman Rail­
way I in II. 

Working ex­
penses not 
greatly affected 
by steep gra• 
dients, except 
where loads are 
beyond the 
averoge. 

Manchester and 
Oldham I ·in 27, 

curves of very small radii. • * • • • · * "' "' 
Mr. ROBERT TREFUSIS MALLET referred. to e. tramway constructed for Mr .. Crampton on the Ottoma:n 

Railway on which he had been engaged, which he believed showed the extreme limit of what could be done on 
inclines by ordinary locomotives without special means of adhesion being 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 of2400 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 toils 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. The adhesion was about one-fif~h,}O that the maximum was almost attained. 

Mr. HA WKSHA W, P!!~t President, said, in som~ cases no doubt the ~ffect of st~ep gradients inight be to increase 
very greatly the cost of transit. If they occurred for mstance on a coal line where large loads could otherwise be 
taken, the intezy13ntion of these inclines would be objectionable. In other cases, where frequent loads of moderate 
weight wel_'e dealt with, _ste~p gradients _did not increase the cost in the same ,ratio, Therefore unl.ess the nature and 
amount of the tra@c; th_e fi-equen_cy' of the trains,' and 'the neces'sity for 'frequent trains were kno,vn, but little could be 
made of these questions of cost. Taking the railways of· this· country· generally they varied greatly in gradients. 
On one railway, the Lancashire and Yorkshire for instance, which had steep gradients almost throughout, it would be 
found carrying at a certain amount of p1;ofit, and working itt a certain per-centage of cost. On another line with good 1 

gradients, such as the North-eastern or the Great Western, it would be found that the per-centage of expenses and the 
amount of y,rofit did not greatly differ from that in the-other case. '!'hat merely showed, having regard to average 
loµds, gradients had not- that effect generally which obtained in ,special cases when they had o_nly great loads to carry. 
The question of steep gradients was much discussed 20 years ago, and it seemed to be raised now as if it were new. 
He could give q, little ~nformation with regard to some steep gradients which had been worked for many years with 
the heaviest traffic perhaps in the kingdom. Some of the statements put forward as doubtful,, or remaining to be 
proved, had been satisf~ctorily proved by long ·experience. Between Manchester and Oldham, for instance, the traffic 
was enormous. That railway consisted· cif gradients beginning with Tin 59, I in 49; and varying from that to 1 in 
124, till it approached O~dham, where the gradient rose to 1 in 30 and 1 i:n 27. ln9ltp,es of 1 in 30 or 1 in 40 at the 
time that railway was made were considered unsuitable for locomotives, and those inclines were accordingly fitted with 
,apparatus to get rid of tp.e difficulty. He had occasion to remove that.apparatus, and since that period locomotives 
alone were reliecl. on, anci 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 :-'l'he engines for ordinary trains had six wheels coupled, and weighed 29 tons each 
exclusive of the tender; they ordinarily took a load of' 80 tons exclusive of engine and ·tender to Oldham, but in 
slippery weather 15 or 20 tons less. Another c1ass of engine used for heavier trains had also six wheels coupled, 
weighed 33 tons ·13 cwt. exclusive of tender, while l;>oth together weighed 49 tons. · These took up a load· of about 120 
tons exclusive of their ciwn weight, and in slippery weather about 20 tons less. These classes of engines had been 
working for many year.s, and for such ti·affic it was clearly not 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 extreme gradients might be pushed was one that 
could not be solved unl~ss 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 gradients. he had mentioned were .:worked without 
difficulty. On some o~her parts·ofthe-line there were gradients of 1 in 44, 1 in 50, &c;, and several of the import.ant 
towns on the_ line were approached by such inclinations, while the traffic was second to none in the kingdom in 
magnitude, and yet the average working e'Cpenses were not greater than on .other· lines ,vhich had not these heavy 
gradients. But in refei·ence to the question· of expense, he did not wish to be understood to say that gradients of I in 
27 or 1 in 30 were good and to be adoptedJightly,.or that there.IJ1ight not be 9µses in which it would be better to lay 
out a large sum to get easfor gradients. · 

Q ~ • • • 0 • 

Sir CHARLES ·FOX, in referring to the observations made by Mr. Hawkshaw, said, a few months ago he went 
to Oldham to inspect the incline plane of 1 in 27 on the Lancashire ·and :Yorkshir!l · Railway Comp;my's bra11ch to that 
town, and was not a little surprised at the admirable inanner in which the ascent of that incline was performed by the 
locomotiv!), There was one point which caused him some amusement if not instruction. On that occasiqn he asked 
the e~gineer whether in going up the incline they ever had such a train load as to be beyond the power of the steam 
in the engine. They replied, that such was 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 coµfidence in them, 

, and so they waited 9n the incline till there was sufficient pressure of steam attained to take.them up. · 
• • • * • 0 • 

Mr. ;r. W. GROVER remarked, thatthough his practical experience in working gradients did 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 angle of 
60° with the -vertical, the pressl).re oµ any substance at right angles to them by eac_h o_f these forces wol).ld be equal to 
the weight-; and with both, of col).rs~, they would produc_e the effect of doubling the wei~ht. This result would 
·be effected by V grooves in the driving wheel. The same point had occurred to other engmeers fifteen or twenty 
. yea1·s ago, _but n9 one ]lad ever tried the thing in practice, and he brought it before ·the Institution now in the hope 
that some gentleman possessed of' _an engine might be induced to make the 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 rail· were used the principle of the wed"'e 
would .come into op.eration by the two bearing surfaces on the rail; anc). if the angle of the _groove were 60°, doubie 

. the effect of the weight of the locomotive would ·be obtained withoµt actually increasing the weight of it l\t all. 

Effect ofV Mr, Grover illustrl).ted liis views··by reference to ·a model, in which three equally weighted discs of wo9~ re­
g,ooved wheels. ·preser.'ted wheels with the ordinary concave form, and V ·grooves cut at different angles; a moveable strip of wood, 

., 
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with a rounded·upper edge, represented the ra,il, and was raised or lowered to s)low various gradients; the wheels 
being placed upon ~he rail and prevep.ted from turning on their axles by me~ns of keys, the r~it was graq.ualJy raised 
at one· end until it assumed such a slope as to make the disc slide down it, thereby representing relatively the gradient 
that the respective wheels would climb. By ~his it was shown tha~ whereas the ordinary form of wh~~~ iil wood 
would slide on a gradient ot 1 in 7 ½, the V groove of 90° would just move oµ 1 in 6, and the V groove of 60° on } in 

Paver• mJ, St~ep 
Gradients and 
Sliarp c .. r_ves. 

4. Several patents had bee:i;i. taken out invqlving thi_s principle, but nothing practical appear~d to have beeIJ. done. 

CAPT ~IN TYLER, in reply upon th~ discussion, said, in the first place he had referred at the commenc13ment · 
of bis paper to the system brought forward by Mr. Grover. He bad said:-" Grooved wheels afford, obviously -
iI:i.creased bite; but there must be when t)ley are used for locomotive purposes continual abrasion f'ro:m u_nequal tra';el 
of the surfaces in contact,,witb increased friction on curves, and s~me loss of power in proportion to the inereaseq 
~ite obtained from what may be termed back adhesion." He thought he had described fully, though briefly', in that 
s_entence the real difficulties in the way of the application of that system. The most important question of all was, 
perhaps, that of the co-efficient of adhesion. He understoo,d 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 hi different climates; 
and l;ie thought that such variations from _climate afforded the only explanation by which to account for the wide 
difference of opinion that had been expressed. 

* •!jf * • ·~ tl< "' ' 
So much then with regard to gradients which had' b'een worked by a locomotive for passenger traffic in this 

country. The gradients which had mostly been referred to varied from 1 in 27 to I in 40 and 1 in 5() ; but these 
gradients could hardly be compared with that mentioned by Mr. ,Crampton, of 1 in 11, with those which had been 
temporarily used in America, or with those on the Mont Cenis Railway. In speaking of certain railways in South 
America, Mr. Lloyd had expressed the opinion, that it would.rarely be necessary to employ a steeper gradient than 
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1 in 20 in crossing mountain ranges. He supposed Mr. Lloyd al'plied that remark to the Alps, as weJl as to other 
mountains. But it was not, in practice, so'much 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 fodonger distances, or whether it w~s not more advantageous to make a shorter 
line with steeper gradients at a greatly reduced cost. Whatever might be the ruling gradient-I in· 20 or 1 in 12-
the 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 rate, wi_th 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 demonstrate his meaning by the aid of some figures, 
showinl! the relative cost of certain lines with different gradients and curves on some others of the Alpine Passes. 
For the passage of the Simplon, with gradients of I in 25 and curves of 200 metres radius, the estimated cost for 255 
kilometres from Bouveret .to Arona, was 156,410,000 francs; :while for the same pass, with gradients of I in 16, and 
curves of 150 metres radius, the estimated cost was only 130,410,000 francs; and with gradients of 1 in 12, and curves 
of 40 metres radius, the cost of a line, laid on a proportion of the public road where available, was estimated at only 

Saving by adopt- . 
ing steep gra­
dients in some 

65,000,000 francs. · · · 

For the Lukmanier Pass, from Coire to Bellinzona, with gradients ofl in 40, and curves of 300 m~tres·radius, 
the tunnel line, 116! ·kilometres long, was estimated to cost 223,282,108 francs; while in the case 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 
20, ;1nd curves of 150 metres radius-the cost for a length of 145 kilometres was estimated by the same Engineer at 
53,749,954 francs. Much of the discussion had related to the effect .of' curves, and to the reasons why engines and 
trains did not tr!)-vel round them so easily when the curves were sharp ; but those remarks had not been accompanied 
by any good practical suggestions for getting over the difficulty. Mr. Fell had done so to some. extent on the Mont 
Cenis 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, I in 13 to l in 15 or 15~, at the·sametime 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 this case differed materially from those which' were ordinarily met with. · The various 
vehiples-of' short wheel base-travelled with extra ease round the curves of this line, because the horizontal guide­
wheels of the wagons, and the horizontal wheels of the engine, acting upon the centrai rails, tended to keep them in 
their proper position on the curves, and to prevent some of the prejudicial action from coming into play. When very 
sharp curves were used--,-and he believed they must be used more and more-it was thought necessary, under the 
prevailing system, to employ engines 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 wi;ire other 
objectionable 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 woula·be greater than ever. Locomotive constructors had hitherto been checked by the tendency of wrought 
iron to be crushed. · Th~re was a risk of squeezing, the tires out when they were loaded beyond a certain point; but 
now that steel tires 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 ,vay. 
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APPENDIX D 1. 
EXTRACTS.from Article~ in the" Civil Engineer and A_rchitect's Journal" on the Festiniog Railway. 

APPENDIX: D 1. 

· Festiniog Raii-­
way, 2~6 gaugea 

,~ * • .. * 

· · .But there are also many other districts in which lines of cheaper construction are required. Railways on the 
gauge of 4ft. S½in. can hardly be made more economically than at present, as far as regards the permanent way or the 
works.· (!heap 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 cheaper worl_;:s gener_ally may be. emJJ_loye<l; _sh_arper curves may be laid down; very heavy gradients 

. . . 
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Papers on Nar- may, particularly ip. mountainous districts, he more· chenply avoided; and lighter engines, with lighter ~ehicles, 

•t:uf;,,B,·~ad may be made fo do all_ the·work required, wher\) hi~h speed is not demanded, and where the traffic is not heavy. 

APPENDIX D 1. 

Norwegian :Rail­
ways, 3-6 gauge. 

Swedish Rail­
ways, 3-6 gauge. 

The Norwegian Government, as it appears from an interesting report by Mr. C. D. Fox,)ms constructed, and has 
in full operation, two lines-the one. from Grundset.t to Hamar, twenty-four miles long, and the other from 
Throndhjein to Storen, thirty miles long__-both on a gauge of 3ft. 6in. The former, with gradients of 1 in 70 and 
curves ot' 1000 feet ra,dius, .through a moderately.easy country, 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 rails weigh thirty-seven pounds to the lineal y-ard, and are fished at the joints. 
The sleepers are of native pine timber, 2ft. 6in. apart, 6ft. 6in. long, and 9in. by 4}m. in section, and the rails are 
secured to them by dog spikes only. Tµe engines weigh fourteen tons, in steam, and the carriages are 9ft. 3in. high 
and 6ft. 6in.' wide. TJie.speed is about fifteen miles per hour, induding stoppages. The Norwegian Government is 
so ple_ased with the result that an additional lenit-h of fifty-six miles ot' this gauge is now in course of construction, 
and no other gauge is _contemplated for the tratnc_ of_that country. · 

• • * • 
· Mr. PETER BRUFF remarked that· all.the Norwe.gian lines aliuded to were isolaterl. The original line made by 

Mr. Stephenson and Mr. Bidder had been extended to the confines of Sweden, and was entirely constructed on the 
gauge of 4ft. 8!in., with which the other lines of the country were neverjlikely to be brought into communication. 
Radiating axle-boxes, he understood, had bePn recently introduced on· the Norw_egian lines with considerable 
success. The weight of rails generally adopted was 37lbs. to the ) ard, laid in lengths of 2Ift., the rails being fl.at­
bottomed, 3~in. high,. with a base of 3in:, laid on cross sleepers, and fish-jointed. In some cases.a plated joint 
had been used, which, from the experience obtained in England, was not considered a desirable arrangement. Upon 
the subject ofna1Tow gauge Norwegian raili.vays he had, however, received a communication from Mr. Pihl, who, in 
1856, was entrusted by the Norw<•gian Government with the task of supplying railway communication between 
Throndhjein (about 350 miles north o( Christiana) 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 de1ermined, from the difficulties of the country arid the 
smallness of the traffic to be accommodated, that he should not be justifie<! in recommending such an outlay as 
would be involved by the formation of a railway as ordinarily constructed, · I,Je, therefore, recommended a gauge 
of 3ft. 6in. This was adopted by the Government and confirmeJ by the Legislature (Storthing) in 1857, and shortly 
afterwards the works of both lines were proceeded with. 

The wor~s upon the Hamar line, befog the more easy of construction, W!,lre sufficiently odvanced to be used for 
goods traffic in the ~ummer of 1861. The total cost of thi~ line, for twenty-four and a-half Engljsh miles, had 
amoun~ed to about £3000 per Englis~ mile. This included a_l9:rge ir_on bridge, on sto~e piers, about 900 feet long' 
for ordmary rofid purposes only, rolling stock ·of three locomotives, HX passenger carriages, three break-,·ans, a1id 
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, ru~ning through' a difficult country, required 
many h-.,_avy works of constructio11, among which were nninerous large bridges, some being from 70 feet to JOO feet 
high, several. cuttings, containing from 50,000 cubic yards to 70,000 cubic yards each, and others through rock of 
more than thirty feet" in depth. The cost of this Jine was necessarily gri,ater than the former, in all about £5000 
per English mile, including four engines, eight passenger carriages, three brrnk vans,-sixty goods and plank waggons 
besides twenty ballast trucks, with the necessary implements for the repairs. There were, besides the terminai 
stations, six intermediate stations an<l three.slopping platforms. .At 'l'hronclhjein there were also goods and ca1Tia~e 
sheds, and. a workshop for the repair of·rolliug stock. This line had to cross a ridge more than 500 feet m 
heigjlt in the first Norwegian mile from Throndhjein. The greater part of (his 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 in 52, the curvature being of about 
900 feet radius; wherPas on the other portion of the line, where the gradients were seldom more than 1 in 100 
curves 750 feet were frequently resorted to. '!'he width at ~he formation level in cuttings and on embankments wni 
thirte_en feet nearly ; the slopes, according to circumstances, were from I½ to, 1 to 3 to I. The ballast w11s 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 gradients, and 2ft. 9in. apart on the straighter portions of the line. The rails were fiat­
bottomed _and fisjied,at. the joints in the usual way, 3¼in. in height, and weighing 37lbs. per yard, except on the steep 
inclines, where rails of 4l)bs. per yard were laid .. The rails were fastened to the sleepers by dog-spikes only no 
bolts or bottom plates being used. Ransome's chilled crossings and Wild's selt:.acting switches were used throughout. 
'f·he brid&'es wP.re all of timber, except where large rivers had to be crossed, and spans from 50ft. to 100ft. were 
required, rn :which cas,, stone piers were carried up above flood-level. Th·, superstructure made use of in those 
cases was Rowe's system oftrellise work, with iron s11spcnding 1rods. The.rolling stock consisted of tank eno-ines. 
with three pairs ot' wµeels, two pairs being coupled for drivers, these ·having an available weight for traction of 
from eleven to twelye tons out of the fourteen tons to fiftePn tons, the total weight. The last engines procured 
were provided with bogies, on Bissel's or .Adam's system. The cylinders were ten inches in diameter, with a lencrth 
of stroke of eighteen inches,· and the driving wheels were three fi,et in diameter. All the engines were made O in 
England, with the exception of one made at 'l'hromlhjein; and were working efficit'ntly. The passenger carriages were 
co'nstructed to carry the usual number of passengers, as in England, and were arranged for two classes only the 
'compartments being ·fittrd up as first and· third. The goods waggons were made to carry five tons, and were o~ly 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 body and, in consequence, the' centre of gravity. The 
buffers were all central and 2ft. 6in. above the rail level, a1,d served also as draw-bars. The couplings on 1hose last 
constructed were self-acting when the waggons were broug-ht together. As this narrow gauge p.iloweu a correspond­
ingly larger wheel base than the ordinary gauge the waggons ran very steadily. Some of the waggons were 
constructed to carry ·planks 24½ft. long, and had a: length of wheel base of 13ft. · 

~e; usnal rate of speed was about fifteen miles per hour_, including stopp~O'es, and the train ran quite ns steadily 
on this line as on the broader gauges; The traffic on -these lines, though considerably. below that of the lowest of the 
English lines, harl already fully paid the working expenses, while the impuJse given to the development of the 
resources of the country must undoubtedly; in the course of time, pro:.luce a corresponding and satisfactory increase 
of rev(lnue. · · 

In order to show the economy ·or construction, Mr. Pihl mentioned that, simult,aneously with the construction 
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of these lines, an extentioil of about fifty English miles was constructed from thP old trunk line· built by Messrs. 
Stephenson and Bidder in 1850-53 to the Swedish frontier, of the ordinary gauge of 4ft.· 8½in.; the cost o'f 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 th~ 
same gauge, between the town of Drammar and the Lake Ramds(jorden, about fifty-seven English miles in length, 
besides several branch 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 inspected the narrow gauge lines in Norway. All the 

details, with the engines and rolling stock, were unreservedly placed at bis disposal; and on leaving he wrote­
" With referem.ce to the interesting question of the 3ft. 6in. gauge, I 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; whethpr 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 7 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 
Jess 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 was 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 proportion of 
the whole earthwork, the saving from narrowing the gauge would probably not be considerable. 

Mr. IJRUF.F replied that, though considerable ec~nomy in the earthworks arose by adopting sharp and reverse 
curves on the l'i orwegian lines, the bridges and viaducts were extremely heavy, so much. so, as to have astonished 
him when he was informed of the prices at which the lines 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., remar~ed that, with tli:e narrow gauge, a shorter wheel base of the engines could be 
adopted, which gave greater ease in traversing sharp cmves. · , ·'· . • 

· Mr. ROBERT MALLETT said, as yet no mention had been'made of another narrow gauge line, which had 
been a long time in successful operation, viz., that between Antwe1'p and Ghent, the gauge of which, he believed, was 
only 2 feet 3 inches. He could not give the precise particulars of the rolling stock, but could state gene1:ally that the 
carriages were wider than those on the Festiniog Railway, and they carried heavier loads. : 

The subjeet of narrow gauge lines was not new to him. About eleven years ago he recognised the advantages, 
in respect of cheap railways and traffie, 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 might call the prudential 
considerations, those that related to the circumstances of traffic, &c., sep!J,rately from those which were of a purely 
physical character. He met in Sicily last year Colonel Yule, late of the Bengal Engineers, and he had many 
oriportunities of discussing with him what had passed -relative to Indian tramways, or branch railways. Colonel 
Yule1s opinion was decidedly in favour of narrow gauges, and he considered that in India it was simply a question 
between the bulfock 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 similar lines 
differing in gauge, but also the cost of working them, would approach the i·atio of the cube of the length of axle, or 
what was the same, of the breadth of gauge. A little consideration would show that, however startling, this 
proposition, without having any pretensions to be a mathematical truth, was nevertheless approximately true. As an 
illustration of this-if the axle of a carriage, as a cylindrical shaft; exposed to cross strains, were taken, it would 
not admit of dispute, that for equal strength, on differe11t 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 ot the wheels to carry 
them. • * "' • 

· There were some special physical advantages in narrowing the gauge; for example, engines or carriages could go 
round a sharp curve more easily with a 2ft. 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, 
thei:e 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 time~. 

Mr. SA YIN said, he had not at first imagined that a line of so narrow 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 gr~at success, both in regard to its adaptation to the circumstances of the loeality, and 
in its commercial results. He agreed'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 various 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 erooked and steep sided. In this way 
many physical diffieulties might be avoided, by the adoption of curves of shorter radius ; a 2ft. gauge line might be 
fitted to the contours of the hill sides, '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 £20,000, 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 been 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 reference to districts such as this, that the subject W!lS worthy of the fullest 
. consideration on the part of engineers. 

* . * <Ii * • 
Mr: b. WOODS thought it was evident, from the observations which had been made, that no one system could 

be laid down,· nor any one gauze be fixed upon, as applicable to all eimditions oflocality, traffic, . &c., but that each 
district must" be treated according to its eircumstances. With regard to the Indian gau:ge of 5ft. 6in., he could 
quite understand it was most desirable to construct branch lines on the same guage as the main lines, and in a flat 
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country like India the .difference of cost as between a gauge of_5ft. 6in. and a narrower gauge would not b~ 
'great, the principal iten:i. being in the additional length 'ofthe cross sleepers. The rails might be lighter than those of 
the main line, and the engines fcii.- working the branches made light in proportion. Six years ag'o he had to construct 
a raihvay in Chili, twe~ty-seven miles h1 length. The line 'was situated in the low~r 'ra~ge of t~ie -:'-ndes1 . where_ the 
gradients were necessarily severe and the curves sharp. Here curves of 500 feet radms, m combmation with gradients 
:varying 1 in 20 to 1 in 30,· constantly occurred. It was said, by the engineers of the country, that it would be 
impos'sible to work 'thit't line with loco'motives, and-accordingly it was laid ·out for mule traffic, and it w'as worked by 
'mule po'wer for ·eighteen months. But, owing to the seasons of drought O:nd other causes, the ·expenses of working 
were so hi.,.h, that a decision was conie to by the Directors to work the line by locomotive power. He 'was called 
upon to de~ign the engines, and in his design he limited the weight on the drivin~ 'wheels to 7 ~ ton·s, but the difficulty 
was to get sufficient adhesion to take the loads up the severe inclines of 1 m 20 for seven miles, and I in 30 for 
twelve miles. That difficulty was overcome by putting six driving wheels t9 the engines, and placing the front end 
e>n a bociie truck. The rails, of 42lbs. to the ynrd, had stood exceedingly well, and up to this time were in good 
working "'order; for thou[J'h the 'engines weighed thirty tons, the weight being distributed over s_o many wheels, had 
,produced no sensible injury to the rails, The oi·dina'ry woddilg speed on the inclines was about twelve miles per 
hour. · 

From the experience of the working of that line, it wns evident that railwo:YS of light and inexpensive construction 
might be advantageously worked, if due regard were paid to the adaptation of suitable tolling stock. 

APPENDIX D 2. 

RAILWAY FR0)1 NELSON TO THE WEST COAST. 

REPORT upon the bes't :Line for a R,ailway ·between Nelson and Cobden, with a Branch to Westport; and upon 
tlie probable Cost of constructing t!te ,same. 

(From the Provincial Government Gazette.) 

To His Honor OSWALD CURTIS, Superintendent of Nelson Province. 

. Srn,-The extraordinary weather which ,prevailed in the Buller and Grey districts from September of lust year 
to the middle of January ofth~ present year, so interrupted my examination of those districts, nnd so debarred the 
progress ofmy party, ~ to lead to my being detained in the field very much longer than I anticipated. 

2. Unfortunate as this detention has been'. in many ways besides that of its eost, it is, on the whole, not to be 
-regretted, for it has enabled me to see the country under the ·most unfavorable circumstances, and has shown me, by 

. the most unerring of all guides, the proper levels to be adopted, viz., that of seeing the highest known floods of the 
chief rivers of-the district. 

·a. ·The heavy floods which have occurred repeatedly in tl~e Rivers Buller and Grey, and their tributaries, during 
my passage through the interior of the country, will have a highly important bearing upon the general elevation 
which the line ofthe proposed railway should have over the ordinary water 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 consideratj.ons will have a material effect on the·gross cost of a line of railway that will be safe and secure from 
damage by 'floods under all circumstances. 

4. Had I not seen these·floods, t could not'have credited any description of their heights and velocities, and I 
_should have probably fallen into the error of recommending works at unsuitable levels, and so, perhaps, have been 
instrumental to the expenditure of a large sum of money in a· fruitless effort to secure permanency to works, the 
evils of which no reasonable amount of after expenditure could have corrected. I am, therefore, glad that I hnve seen 
these floods, 'for I have secured a full knowledge of their heights and effects, which free me from the chance of making 
any serious errors in reference thereto. 

5. I may, however, say that this knowleclge will add to the amount of my estimate of the cost of the works. At 
the same time, I µiay observe that I am so folly impressed with the-·grave responsibility of the task which your 
(;l-overnment has done me the honor to place in _IIlY hands, that I shall endeavour to a;,proach the estimates with the . 

. greatest care, and submit to your Honor as truthful a representation of the chnracter ot the country to be dealt with, 
and the probable cost ot'the undertaking, as the nature of a.preliminary 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 aml unqertain; and though 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 probable 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 or several routes, the curves that 
are likely to be obtained, and the special works that will in all probability be found necessary. 

8. In no other way could I conveniently endeavour 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 any means, wish you to 
think that such a docum!)nt is certain of being considered satisfactory, for it can only convey a sketch of the probable 
position of the line, and the works necessary. It does, in fact, represent my opinion; whereas a survey and section 
might show other results, 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 rnrveys and levels, I have 
endeavorecl to apply myself, so as to reduce these risks to a minimum ; and with this view the Chief Surveyor's 
department has prepared copies of such existing surveys of the districts through which the several routes pass us I 
required, upon which I have laid down, from sketches made in the field, the direction curves and other information 
referring to the proposed works, none of which could be conveniently or so ·well described in this rer,ort. 
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10. Four sets of ·sketch maps have been prepared. 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, showing 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 maps, in the absence of plans and sections, will convey to the eye some idea of the nature 
of the country through which the line may pass, the nature ofthe excavations that may be necessary, and the chief 
works required. · · · ' 

11. Before determining upon the general direction oi 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 between the termini ~s possible, consistent with proper gradients, 
11.-To adopt the least expensive line. 
c.-To secure tl~e special objel_lts for which the line is projected. 

Now these points for consideration are ~requently in~onsistent with each other, and must ·be abandoned. 
• • * ·• . • 

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. . 

• 26 . .All the cuttings necessary, with a few exemptions, will be side-cuttings, so that no long leads are necessary, 
as most of the mater_ial 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 of the river bed, where its course is in various 
channels, only used when in flood. The 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, qver the 
Rivers Wairoa, Wai-iti, Hope, Howen, Matiri, Newton, Buller, Inangahua, and Grey. These are all large rivers, 
subject to heavy floods. . ' 

30. From the observations I made in the early part of this 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 
with clear water-ways of200 feet, to carry a single line of rails, at from £16 to £20 a foot lineal, according to the 
width of gauge. Exact estimates of the cost of these bridges cannot be given in the absence of detailed drawings, 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 bridg-es, 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 witl;t 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 oi the other. . ' 

· 33. Upon the whole length of this route there is only one tunnel apparently necessary. This is on the south bank 
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; Tunnel6DOyards, 
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 6tl0 yards. ' 

35. Some excavations, and a well-drained nnd metalled horse-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. 

* * * . • . * ' . 

42. I do not anticipate that the ruling gradient along the entire route need to be more severe than I in 60, which Gradients, 
is a good working 11:radient 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 I in 60, the effect of ·gravity becomes largely incr~ased, and the 
power of a locomotive engine is severely tested to overcome this force, while that of the brakes is greatly reduced in 
descending the in,cline. 

44. On a well constructed railway, in fair workin~ order, the friction to overcome one ton drawn on the level 
ranges from seven to ten lbs. Calling it ten lbs., the force to overcome the friction of 200 tons drawn on the level 
would be 2000 lb~. 

45. Leaving out of consideration (for the sake of simplicity) the effects of resistance of the atmosphere, :weight 
of the engine, as well as fractions, 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 resistance from curved rails is not taken 
into account in this table :-
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· ~61 · 7'4!1 ~E. ~p i~{uMr~f~ /he !Jffef~lf ef <lnavHy, 
. (Lo~d _ dra:w11 ,011 t_he Level ~00 tons'.) 

.,. '__. ..... ., --··· -- --·- .. '' -•-• ,-,····-···- ..... 
TQ~S wl1i.ch cari be 

Gfa(l~(s,. Friction taken at ~jfe~ts of 
Resisf(l,nce fnmi 

F,riptiqn q'l!d : 4raipn by tlte 'I0"liis;·.per toni· Gravity;. flr<;-v,ify_. . sq,7!1.e E~gine. 

Level 2,000 Nothing 2,000 200 
Un 100 2,000 4,480 6,480 62 
l iri 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 
lin 50 ·2,000 8,960 10,96q 37 
i in 40 2,0,00 < ll,200 13,200 30 
I in 30 2,000 14,600 16,600 24 

47. From this table can ,he observed the rapid increa_s_e ,of the coµSIJ.~p#p11 of tli_e engjn_~'s power to· ov_ercome 
gravity as the gradients are increased; and it follows that (leaving the speed the same throughout, and not noticing 
tM 'weight 9f:t4e. ei;!gine itsEl_l_f) if a loc:omotive,e11:ert~ its·fuJl power on_ the_lev,el, the!l"ro§s tons that it can haul from 
term,inus to terminus will be confined to that which 1t can draw up the steepest" gradient on th,e linii • 

. 48. Hel).ce tJ!El. iwportance qf a<;Jopting-,a reasona,ble gi:a,di_eµt !lS tf!e ruFng one, ~q that engiµes of moderate 
weight may be able to draw the grossJQa,d required; foJ, if this is not ob~_ery:ed, and_h~ayy eµgines bgcome necess_ary, 
then it must be noticed that a more substantial and more costly ·permanent way is unavoidable. 

. 49. Besides these considerations, tiiere are oth~rs which should influe~ce the fixil)g of thii 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 parts 
of its.elf, w)lich is cop.stunt, a,n_d that .of _th_e io!ld ,dra,~vn, .vhi_ch Vl!-1,'~e~, to ov~rc.9me.; but, upon an incline it has not 

._only th_EJ· gravity- 9f ,the prpfitq.~le }gac;l. ~t drttws t_q o_y~rc_qn;i(!, but th_at of its own weight as ,vell, which is an 
unprofitable load; and, therefor~, th.~ l!lor_~ s.tf:lep t)le.gra<Jient is, th~ '!110re• Wllight tl).e el)gine must have to haul a 
given load, and, consequently, the greater the loss of power to overcome the gravity_ of the engine. ' Nciw loss of 
-pow.el'. js loss o_f µion_ey._ . , _ _ 

50. All this bas reference to ascending gradients, but to safely descend l~ng gradients is qf _equal importance, and 
though there is scarcely a limit to the power of brakes, their application is costly; so that safely· descending long 

.- and sev.(,lre g~adieuts is silllp,ly a que_stiqµ of coJ!t, 

-51. Exp_eriep_c~ b,as slio~'ll i;ne.that.iµ prac_tic_e ,1 in .60·is 'the s_te}ipest gradient that can J;,e descencjed in safety 
by heavy mineral trains with_,i reas_o_!)_a_\Jle appli_cation of grakes,· RJ?.d _fr,om t_he foregoing table (No. 46) it may be 
observed that the braking power required on gradients below 1 in 60 becomes rapidly increased; for to bring a 
descending train -to a sta_te of re~t up_o_n a grac;lient of -1_ fn-. 70, the-po"'.'er ,of th_e brakes necefsary is represented by 

. s·400 lbs.;· on,1 'in;_60,. by, 9466 lbs.; qn -1 in p0, by l,0;960 lbs.;, while 1 _in _40 _is 13,200 lbs. _ 
.I ·-!I~-·· • !i.~• *' ~- $ ~~ 

113. As regards the question, of gauge, this must; in some measure, be determined ·partly by the nature of the 
traffic which may be expected to arise, and partly from the. formation of the country to be passed through, the curves 
in the li_ne that are:nepessa;iyAo.saye a great outlay, and the financi~l ppsitiol). o_f tl~e Province; the latter, perhaps, 
being the _chief consid(l~ati9n. . · · · · 

. . . . 

114. 1£,the gr~at_b_ulk_qf,tl\e traffic is.certain to consi_st of minerals, _high speed _is not only u_nnecessary, but 
absolutely injurious, and a very na_rrow 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 . 
. 8½h1., _o_r-n9t more·,t_ll~n 5ft: qi_n., ,accp_r_ding-to-the nature of the ti;affic, may be -desirable. 

115. The advantages of forming a raihvay,on so narrow a gauge as 3ft. 6in. are not ~eal ones-they only appe~r 
to be so. _Cheapness in.the first cost of construction,-'-being best suited to sharp curves,-and the completion of 
w)liqh_is ,:r:IIOJ:'.e Jikely to come ,witl).in_ the ,m,eans, l_vhich the Prcovince has at its di~posal, are certainly matters of much 
moment; but these apparent advantages must be received with some caution, as _it is well known to praptical 
engineers that there are extra charges and cost per cubic yard, in the excavations of a very nurrow gauge, that are 
greatly reduced, and.may be said to disappf;Jar, when the gauge is of'.a moderate width. 

116. -Time is an elewent of cons_equep.ce in the constrution of all large public wol'.ks, regulating, ns it does, the 
period for which the capital engaged in the forma_tion of the undertaking lies unproductive. The quicker, therefore, 
that _a la~ge public .work can b_e .coinplet_ed, the _better for thpse having capital in the concern, and v_ice versa. 

·117. I may illustrate my meaning better, perhaps, by assuming a case thus :-If a line whose gauge was 3ft. 6in. 
had 4,000,000 cubic yards of earthworks to be removed in full cuttings, and another line ,vhose gauge was half as 
much.more, that•is, _5ft. ;3in., had 6,,000,000 cµbic yards of- earth~ork to remove, then what I mean to _convey to 
your _Hori.or _i_s, that,though the _gauges .and quantity of earthworks are strictly proportional, not only would tlrn 
6,090,000 · y,ards ·,on tb,e l;>rpader gauge: be reµioved 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 l).ave advanced. 

11·8. We must, however, guard against falling into error by applying this knowledge under .nll circumstances, 
for its correctness is only applicable when the cuttings on the line arnfull cuttings, that is no_t side cuttings, for the 
width of a.cutting regulates the,size,of the. earth waggon that can be used, and the number of men that can be daily 
empl9yed; ,and from. this cause, cost of excavations, ,time .of e;ecution, and _cost of management, are much enlarged. 

119. But in "side cuttings," where nere is no lead, or where the lead is very short, and where the material 
excavat~d may be cast away- by the _shovel, the. distiµction as regards relati_ve cost of earth,vorks does not apply~ 
Now,-as the excavations on the line.of route I propose would generally _be in side cutting, and but f'.ew full cuttings 
be found.necessary, it _follows that the generally. admitt~d fact, that the excavations ox>,· a railway w_hose gauge is 
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3ft. '6in. are more costly in proportion to 'that of one whose gauge is ·4ft. ·S½in, or 5ft, 3in., only applies,· in the 'case 
of the proposed Nelson and West Coast Railway, to a limited extent; but it is ·nece·ssary, I think, that -I should 
draw your attention to these facts, so that objections which capitalists may make to the· construction of so· great 
a 'length on such ·a narrow gauge may ·be 'removed. · · · 

120. A railway having· a forge traffic and a gauge of 3ft. 6in. has, compared with'one ·whose·gauge;is 4ft. S½in. 
or 5ft. Sin., some disadvantages. a.-"-lts safe working is·less "Certain; b.-'-its speed ·is more-limited; ·c;"'--its,servants 
are more numerous; d.-its rolling stock is of greater exteTJt; and, e,-:--its cost of working larger. . . . 

. . 1'21. It must be recollected that the chief cost of a railway, ·having a gauge fa1,gerrthan 3ft. 6in., is· generally 
tb be attrib_uted ih this Colony; not_ so much·tothe_· increased ·cost of·the, excavations'as to. that ·of the permanent 
way, by reason- of' the ballasting_ being'greater in ·quantity, the sleepers ·larger, and·-the· rails ·heavier, In the sketch 
(frg. 1) given on the·next sheet, which :gmy·be taken··as a ·cross 'section representing the average of.the sidelong 
groimd to be ·passed ovei· by tbe-Yailway wliere it' does not occupy the Valley of' the Buller,, it ·will ·be observed by 
an ii:iapectibn of' the ,fig~res that 'the excavation and embankment • wic·essary, ,in the case• of: a: railway·having,a .'gau~e 
of 3ft. 6in. and one wliose gauge is 4ft. B½in;is··only increased 15in. in •width, and·21in. in width when -the ,gauge 1s 
5ft. 3in.,_half of which represents the extra width of the cutting on the hillside. 

I 

Papers on :Nar­
row• ff Broad 
Gauge. 

APPENDIX. -D -2, · 

121.A.. This then would form a very moderate item in the increased cost of the broader gauges, and should not Earthworks, 
weigh fo the ·choice of' gauge; for we find from the cross section· b\!for.e us that for every mile of railway the gauge 
of' 3ft 6in. would require about 3450 cubic yards of excavation; that of 4ft. S~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 rail~ by 2ft. 6in., nnd 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 ~everal 
gauges would be 12ft., 13ft. Sin., and 13ft. 9in. respectively. 

122. Now, as I said before, the permanent way is the item .which increases the cost so :largely, for while slow 
speeds are adopted rails of' 42lbs. weight per yard would suffice for the gauge of.3f't .. 6in.; •54lbs .. ,per yard would be 
required for a 4ft, S~in. gauge; and 60 lbs. per yard for the gauge·of'·5ft, ·Sin. In one case ·there would be an 
increase of '25 per cent. in ·the gross weight of' the rails necessary, and in the other-nearly 50 per cent. as compared 
with those necessary for the·narrow gauge of 3ft. 6in. . · 

123. So that, as excellent timber exists in numerous. places along the.roilte;and·superior ballast is procured 
on the site of' the works, the extra cost of' these items in the broader.gauges is not a very:heavy one, and the whole 
question of the relative cost of the broader gauges over one of 3ft, 6in, 1would niainly resolve itself into the state of 
the iron market at the time of constructing the line. 

124. The important advantage of adopting so narrow 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' recoIIJmendation, and, 
if slow speeds are to be followed, one of' great consideration in a mountainous cciuntry like the'Provi'nce· of Nelson. 

125. The gauge of 4ft. B½in.·certainly presents, in my judgment, tlie most 'tempting llrgtiinents for its adoption; 
for, contrary to the narrow gauge of' 3ft. 6in. :· a.·-its working is more certain; b.-its 'iiji'e,e'd' n:1ay safely reach the 
ayerage of 20 miles an hour, on a line· where the curves ·would be as ·s]:ia'rp· as· a· radius · of 10 chains, and be very 
numerous; c.-its servants would be less n·umerous; d.-its rolling stock of less·exteiit ;· arid, e.-its cost of working 
less. · · · 

126. Supposing, however, that the narrower gauge of 3ft. 6in. ~'as -~dopi~d'_'a.S:tµfone' best adapted for mineral 
traffic, and tbat in the course of time other traffic ·was· so · dcveloped;as to require' higher· speeds, then a broader. 
gauge becomes at once necessary, a:i:ld.th~ question arises a_t what cost: can 'this charige· of.gauge· 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 s~bstituted for that which would suffice for a 
gauge of ,art. 6in. . · . · · · 

4-8/i gauge re­
commended, 

128. Now, I 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' possible foture increase of width gauge hereafter, 
being necessary; and-this cost would be greatly augmented .from 'the,necessity of:·keeping· the, traffic on the line 
open while the alteration of gauge was being made. . . . 

129. I need hardly say that, .under such conditions,. the. cost of. the new works. would,·of, necessity, be very 
much in excess of what they would be if constructed under ordinary circumstances, . . 

130. So that we must come back to the consideration as. to.how,far it is prudentto ·construct a railway of' some 
200 miles long at a moderate cost, but a very narrow gauge, .with the. certainty=of. b'eing ·only able to accomplish 
a very limited speed, against a broader gPuge, of' say. 4ft. 81in., wher.e. higher· speeds may be .safely attained. 

131. The curves on the trunk line that I propose nePd. not, I think, exceed fa radius of•JO,'chains, but on the 
branch to Westport curves whose radius is 7½ chains are very frequent. 

132. We must not, I think, on a gauge of 3ft. 6in. calculate upon attaining with perfect safety a speed greater 
than about 12½ miles per hour on the average, which would enable the journey from Nelsou to Cobden to be 
accomplished in about 14 hours, and from Nelson to Westport in ah.out 11½ hours. -

. • * • .. * '* . '* 

136. It appears, therefore, that in determining the gauge to be adopted, a variety of' present circumstances, as 
well as those which are not only possible but· pr_obal.ile to •arise,··must be'dul:fweighed·;-imd·to me it seems that 
though there are very strong inducements :to-adopt a gll,uge- as ~mall-as-3ft 6in.,· its effects·::must be to locaiise and 
limit the good that would.arise from its ·construction; and·to··exclude:from·: the: Provfoci'e 'Of' -Nelson all those great 
benefits which a through traffic secures to a district. · 

137. These are' some of the many ·points which your H_onor's Government: have ·to consider- respecting the best 
gauge for the proposed railway. lf''yoU: are ·convinced tnat so long'a · line should' ·be ·constructed·, as for: -a :mineral 
traffic only, then adopt a /?'auge of 3ft. Gill.; but if you think that a larger view of the. quest.ion should be taken, as 
to how the gauge would benefit the ,v hole'ofthe Middle Island; :that the 'traffic w,Yuad· 1be of, :a. mixed· :cJiaracter,- and 
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APPBJ1n1x D 2. 138. During my examination of the routes I endeavoured to ascertain,. by the existing wo.ter~courses, the 
culverts and probable average cost per mile of culverts and small bridges. So long as the spans nr.cessary 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, 

vfa.-a rate per mile for small bridges under 35 feet span, and the estimated cost of bridges of larger spans. . 

Estimate for one 
mile, exclusive of 
large brid~es and 
heavy earth­
works. 

3·0 gauge, £1905. 

4-8½ gauge, 
£2265. 

5-3 gauge, £2474, 
to which must be 
added for henry 
earthworks, 

£2087 for 3-6 
gauge. 

£24-10 ror 4-8½ 
gauge, and 

£2710 for 5-3 
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 quite a different character from those on the other parts of the line, I purpose making a 
separate estimate for each portion, so as to arrive at more accurate results; and for this purpose·! attach a sketch of 
a cross section, which may be taken as an average of the side cuttings, for one-third the length of the line in the 
Buller valley, below the Devil's 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 woulr! 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 the embankment would be necessary in. some cases where the natural slope 
terminates close to the edge of the river. - · 

* £ * ¥ • 

APPROXIMATE Estimate for One Mile qf Railway, exclusive qf 'large Bridges and qf all Works in the Valley qf 
tlie Bulle1·. 

144. The gauge being 3ft. 6in :-

Clearing 10 acres of bush, at£6 ... ; .......................... . 
Average excavation, 4000 cubic yards. at ls. 3d ................ . 
Fen?i~g •.••••• ; ••••...•.....•...•. ; • , •••••••••.•.••• , ••••• 
Drammg ••.•.•.•..••..•..••....•..•.••••••.••...•••....... 
Two level crossings, complete ••••••••••••.•..•..•..••...•.•• · 
Accommodation .gates ...•....•.•.••.......••.•••••••••.•••• 
Ballasting, 2077 cubic yards, a.t 2s. . ......•.•..•••.••••••••..• 
Sleepers, 1760, at 2s. 3d. . . . • . . • ••..•.••.....•••..•••....•.. 
Rails, 66 tons, at £11 ...................................... . 
Fish joints and spikes . . . • . • . • . . . • • • • • • . • . . . • . . • . . . • . • • • . •.• 
Plate-laying, 1760 lineal yards, at 2s .•..••••..••..•••• ; ••.••.• 

£ s. d. 
60 0 0 

250 0 0 
168 0 0 
40 0 0 
80 0 0 
30 0 0 

207 14 0 
198 0 0 
726 0 0 

30 0 0 
176 0 0 

Total ...•••..•..•..•.•..•••••.••.. £1965 14 O 

145. The gauge being 4ft. 8½in. :-

Clearing 10 acres of bush, at£6 ............................. . 
Excavations, 4600 cubic yards, at ls. 3d • ••••••..••..••.••••••• 
Fen?i~g ••.•••••...•..••••.••....•.••• ·. • . . • • . . • . . . . • . . ... 
Drammg ...•.•••• , •••••••••..•..••••••••••••..•...••.••.. 
Two level crossings, complete ..••..•••••••••••••••••.••..••.. 
Accommodation gates ...•.•.•..••.••••••••••••••••.•...•••• 
Ballasting, 244-4 cubic yards, at 2s. . . • • • • . • • • • • . ...•......•.. 
Sleepers, 1760, at 2s. 6d. • •••••••••..••••.•.•••.••..••.•.•••• 
Rails, 85 tons, at £11 •.••..•••••• -.•.....•........... · ..•.•.•• 
Fish-joints and spikes ......••••.......• · ••••..•••.......••.• 
Plate-laying, 1760 lineal yards, at 2s • ........................ ~ 

£ s. d. 
60 0 0 

287 10 0 
168 0 0 
40 0 0 
80 0 0 
30 0 0 

244 8 0 
220 0 0 
925 0 0 
35 0 0 

176 0 0 

Total ............................. £2265 18 O 

146 .. The gauge being 5ft. 3in. :-

Clearing 10 acres of bush, at £6 .......•...••.•..•....•.•• , ... 
Excn:vations, 5290 cubic yar4s, at Is. 3d ....•..•... · ......•.•.•• 
Fen?11?g .•••....•..•.•.•......•...••..••.................. 
Drammg ..••.••..•.•...•..••••..•••........................ 
Two level crossings, complete •...•.•.••• , ••••••.• '. ...••...... 
Accommodation gates ..••.•...•••..............•......••... 
Ballasting, 2628 cubic yards, at 2s ........................... . 
Sleepers, 1760, at 2s. 9d. . ..••..•.••••••..••••.•..••••••..••• 
Rails, 95 tons, at £1 I ..•....•...•. , •..........•.•.•.•••.•..• 
Fish-plates and spikes . • . • • . • . . . • • . • • . ...••................ 
Plate-laying, 1760 lineal yards, at 2s.. • . . • . . . . . • . . . . • • • • • . . .. · 

£ s. d. 
60 0 0 

331 2 6 
168 0 0 
40 0 0 
80 0 0 
30 0 0 

262 16 0 
242 0 0 

1045 0 0 
40 0 U 

176 0 0 

Total ••••.........•...••.......•.•••. £2474 18 6 
-------

147. To each of these estimates for one mile of railway we must add when the line is iu the Valley of the 
Buller, below the Devil's Grip, as follows:-

£ s. d. 
For 3 feet 6 inch gauge, 151580 cubic yards of excavation, at 3s., 

= £2337 - £250 = . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . 2087 0 0 
For 4 feet 8½,inch gauge, 18,186 cubic yards of excavation, at 3s., 

= £2727 18s. - £287 IOs. =........... ... . .... ............ 2440 8 0 
For 5 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 tnmk line from Nelson to Cobden; gauge 3 feet 6 inches:-
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125 miles of railway, no part of whfoh is in the Valley of the £ . s. d. 

Buller, below the Devil's Grip, at £1965 14s. per mile ••.•.• 245,610 10 0 
55 miles of railway, the whole of which is in the Valley of the 

Buller, below the Devil's Grip, at £4052 14s. per mile ..... : 222,898 10 . 0. 
Small bridges and culverts, less than 30 feet span, about 6400 

feet, at £4. • • • • • • . .••.••••• : •• ; ••••.•••••• ; • • • • • • • • • • • 25,000 O O 
Large Rivers- . . £. . £ 

· Wairoa ..•.•••••..... 450 feet,.at 16. . 7200 
Eighty-eight.. . . . . . . 80 1280 . 
Wai~iti .............. 200. 3200 
Kerr'~.............. 40. 640 
Hope .. • • . .. . .. .. .. 80 1280 
Granite .. • • . . . • • • • • . 40 640 
Owen.............. 120 1920 
Matiri ............... 300 4800. 
Newton .. ; .......... 120 1920. 
Buller. .. .. • .. .. • • .. 300 4800 
D!;le, ................ 100 1600 
lnangahua .••••••... 200 3200 
Curtis' : . i •.••.•.•.••.•• · 120 . 1920 
Greenfield's ..•...••.. 150' 2400 . 
Sharp's .. • .. • • • • .. • 100 1600 
·A dams' . .. .. .. . .. .. . .50 . 800 
.Little Grey . .. • .. • • . 40 . 640 
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 
Maori'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 99! miles, or in lieu, cross the Buller twice ....... ·. __ 
Road bridges, and diversion of public roads ..••••.•... , ..•.... 
Stations ...•. : ••• · •••••..••.•.•••• , • . • • . • ...•.••....••... 
Land .•.•••••..••...•.•••. ; .•...•••.....•.•... · ....•.....• 
Telegraph, 180 miles, at £60 •••...•........••. : ........•.• 
Detailed survey .•••.........•....... · .••••..•..••. , .•.•••.• 

69,960 0 0 
8400 0 0. 
1000 0 0 
9600 · o ·o. 
2000 0 0 
9000 0 0 

17,000 · 0 0 
10,800 o o_ 
'6300·0 0 

Total' , •......•••••.••.....•.. £627,569 O O 

149. Estimate of branch to Westport:- · 
27 miles of Railway, all of which is in the Valley of the Buller, 

at £4052 14~. per mile •...••...••.•..••• " ....••..••••• , 
Small bridges and culverts, 810 feet at £4 · , ..•...........••. 
Retaining the Breast-walls, SON ••••••••••••••••••••••••••• 

Stations .•.•••..•..•...... • .•••...••.....• ' ..• · .• , .•...... 
Land ...•..••••....••..•...•.•....•.•..•...•••.....•.• 
Telegraph, 27 miles, at £60 .............................. . 
Detailed survey .•...••.•.•.•••....•.•...••.......••••... 

£ s. d. 
109,423 · 18 0 

3,240 0 0 
3,000 0 0 
1.600 0 0 
3,000 0 0 
1,6:!0. 0 0 

945 0 0 

· Total ...........••...••. , . . . . . . . . . . . £122,828 18 0 

150. The Rolling Stock for such a Line would not be heavy, and may be taken as follows:-
. · · . · , £ s. d. 

1·0 Locomotives, at 2,000 .•.............•••.•...•........ .'. 20,000 0 0 
10 Passenger carriages, at £200 . . . . . . • . . • • . . . . . . . . . . . . . . . . . 2,000 0 0 
5 Guard vans, at £200 ••.•••.••••••.... -...•..••.• ·. . . . . • • . • • . 1,000 0 0 
40 Cattle trucks, at £50 ...••....•...••••..... •.. . . . . . . . . . . . . 2,000. 0 0 
300-Coal trucks, at £40 ........•........................•. ·. 12,000 0 O 
Repairing shop and machinery, say . : . • • • • . . . . • . . • . • • • • . . . . . 5,000 0 0 

£42,000 o ·o 
--------

151. The cost of the trunk line and the branch would therefore be about as follows:-

Trunk ,, ..•.• · .. ·, •.••••..••.......•..••••••....••••....... 
Branch ...•......•....•.•..........•...•...•..•...•... 
Rolling stock .....••••...••..•...•...•.•• · •.•.•••••••.•.. 

Contingencies at £10 per cent. 

£ ·s. d. 
627,569 0 0 
122,828 18 0 
42,000 0 0 

792,397 18 0 
79,239 14 0 

Total .•.•.....• , •. , ••.•.•.•••• , • • • • £871,637 12 O 
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152. Therefore, as the total distance is 207 miles, the cost pe1· mile will not exceed £4210. 

153. Estimate for trunk line, gauge 4ft .. S~in. :.._;.. . 
. 125 miles of Railway, no part of which is in. the Valley of the 

Buller, at £2265 18s . • · ................... ·•· ••• _:., ..... : .• 
55 miles of Railway, the whole of which.is in 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 · ... ; ........................ · ........... .. 

£ s. d. 

283,237 10 0 

258,846 10 0 
25,000 0 0 

77,247 0 0 
9,275 :o 0 

10,600 0 0 
2,000 .o () 
1,0<'0 :o 0 
9,000 ,0 0 

17,000 0 0 
10,800 ·o 0 
.6,300 0 0 

Total ................. .'... .... • £710,306 o O 
Contingencies at ·£10 per cent ............... '· ; . . .. . . . .. .. 89,717 12 0 

Total .. .. .. .. • .. .. • • .. . .. . • .. • .£986,893 12 0 
154. Estimate of branch to Westport:-

27 miles 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 ...... ; ••••.••••••......•......• 
Stations ..••....•••••..••.........••...•.•..•..•...... ·• ..• 
Land ..•.•...•.••..••••.•.•••••••••...........•.•...•.. 
Telegraph ...•.••.•.•••••••.•••••••••...••.•.••......... 
Detailed survey • ; ••.....•...•.............• : .••...•••••... 

127,070 0 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 ••.•...••..•.•••.•..•.••.•........••••• · •••...•..••.• 

156. Summary:-
Trunk line •.••••••.•.•.•.•••.•••••••........•••••.••••.. 
Branch line .••••••.....••••••••..•••.•..•.••••.•••.••••• 
Rolling stock ..••........•••••.••......•.••.............• 

£46)l95 

710,306 
140,475 
46,395 

0 0 

0 0 
0 0 
0 0 

. . . Total. ............ , ;., ...... £897,176 O O 
157. Estimate of trunk line, gauge 5 feet 3 inches :- . 

125 miles ofrailw!ly; no part of which is in_ the Valley of the 
Buller, at.£2474 18s. 6d. per mile.......... . . . . . . • • • . . . • . 309,365 12 6 

55 miles of railwa,y, the whole of which is in the Valley of the · 
Buller, at £519416s. per mile ............................ 285,714 0 0 

Small bridges, as before ••.•. ; . . . • . . . . . . • • • • . • • • . • . . . . . . 25,000 0 0 
Large bridges, as before, but increased in cost according to 

increased width ...•.....•.•.•..•..••.........••........ 
Protective works in the Buller ........................... . 
Reto.ining an·d breast-wails ..................... · ........... . 
Viaduct nt.99¾ miles, or in lieu, cross the Buller twice ....... . 
Road bridges; and diversion of public roads ....•.......•••••• 
Stations .•....••••••..•.......•..•................•..•.•• 
Land ••••••••....••.........•••.•.•.•••.•.•. : ..••.•.•...• 
Telegraph ................••••...•....•..•............... 
Detailed survey ; ..••.•.....•.••....•..•......•...•.•..••• 

80,162 
9625 
1000 

11,000 
2000 
9000 

17,000 
10,800 

6300 

0 () 
0 .o 
0 0 
0 0 
0 0 
0 0 
0 0 
0. 0 
0 0 

Total ............... : ........ £766,966 12 6 
158. Estimate of branch to Westport:-

27-miles of railway, all of which is i,n the Valley of the Buller,. 
at £5194 16s. per mile . .. . .. .. .. .. . .. .. . . . . . .. .. . . .. . .. . 140,252 0 0 

Small bridges and culverts .................. ,............... 3240 0 0 
Retaining and breast-walls, say ....... , . . . . . . . • . . • • . • • • • • . . 3000 0 0 
Stations . . . . . . • • • . . . . • • . • . . . . . . . . . . . . • • . • . . • . . . . . . . • • • • • 1600 0 0 
Land ....•....•..............• ·... . • . . . • . • . . . . . . . . . . • • . . . • 3000 0 0 
Telegraph ...•..•••.••••...................... , . . . . . • . • • 1620 0 0 
Detailed Survey............................................ 9·45 0 0 

Total ........................ £153,664 O o 

159. Rolling stock .........•..........• , •••••...•...•.••....••••• , • . . . 48,125 0 O 

160. Summary:- , 
'frunk line ..•.....•.••••••••.....................••.•••• 

. Branch-line ............................................. .. 
Rolling stock ....•.........•.•••.............••••...•••.. 

766,966 12 6 
15;3,664 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 
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161. A summary of the cost of the Railway ~n diffe~ent gaug~s will stand thus:-

£ s. d. Per Mile. 
3 feet 6 in9hes gauge - 871,637 2 0 £4210 
4 feet 8½ in,cbes gauge - 986,~93 12 .. O £4768 
5 feet 3 inches gauge - 1,065,631 3 9 £5148 

166. If, then, a 3ft. 6in. gauge w~s adopted tbs dividend would be £9 19s, 9d. per cent. ; in ,a 4ft, 8½in. · gauge, 
£8 ls. 2d. per cent.; if a 5ft, 3in. gauge, £7 Is. 9d:per cent. · · ·· 

* ~ * * * 
I have the honor to be, 

Sir, 
Your obedient Servant, 

HENRY WRIGG, 
Civil Engineer, AL(].~. 

Nelson, 31~t M~rch, 1_868, 

PAPERS ON LOCOMOTIVES ON ORDINARY ROADS WITHOUT RAILS. 

APPENDIX E I. 
EXTRACTS from Minutes of Evidence ta!ien before a Committee of the House of Commons in 1831. 

$ * * * ~ * * 
Mr. NATHANIEL OGLE examined.-Their experimental vehicle, weighing about.3 tons, bas been propelled 

from London to Southampton, and on the roads in the vicinity of Milbrook, at various speeds. Tl:\e greatest velo.city 
obtained over· rather a wet road, with patches of gravel upon it, was from 32 to 35 miles an hour, and:,. on a good 

·road, could have increased that velocity to 40. miles. They have ascended a hill with a soft wet bottom; rising 1 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 road, a continued e!evation with a 
very slight 'descent, at a rate of' 24½ miles an hour, loaded with people. * * · * ,;, 

' ; . 

The two. cylinders communicate with their pistons with a crank-axle, to the ends of which either one or both 
wheels are affixed, as may be required. 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 to bear·a greater pressure than could be produced by the quantity of 
fire beneath the boiler; and if any one of these cylindero should be injured it would become merely a safety valve to 
the rest. Have never, even with the greatest pressure, burst, rent, or injured their boilers; and they have not once 
required cleaning, after having been twelve mqnths in use. . , " '~ · * 

When going at 10 miles an hour, ea:µ stop within a less space than a carriage drawn by horses can. Has seen 
19 persons upon it when going at the rate before mentioned. Thinks the injury done by steam carriages are not .one­
half of that which is caused by horse-drawn carriages. Their wheels are cylindrical, with flat tires, and 5 feet 6 
iuches in diameter. Have never met with any accident; not one bolt, not one screw, has ever given way 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 remaining improvements 
they are engaged in regard slight details merely. Finds from experience that the larger the cylinder the better. · 

* • • * • • • . . ' 

Mr. W. ALLTOF'r SUMMERS, Engineer, examined.-Has· superintended th.e building of two steam vehicles; 
the lightest of the two weighed about 2 tons 10 cwt. '!'ravelled in it when there were ten persons upo_n it; at the 
average rate of about 9 miles an hour, from Cable-5treet, W ellclose-square, London, 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 vehicle by Mr. Ogle .. When going to 
Basingstoke tried to increase the speed, but were unable to do it, because the size or the engines would not consume 
the quantity of' steam ge:nerated. · '!'here were three cy Iinders, 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 7½ inches each in diameter, and the 
stroke of each is 18 inches. Has travelled in this new carriage 15 miles per hour w~th 19 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 which 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 Hn hour, 4½ hours very frequently, and could have continued longer had they not 
required a•f'resh supply of water, the tank not ·being quite large enough. Since the last impro\'ement in the furnace 
they have never found any difficulty, when the fire is in good order, in travelling over the worst and most hilly 
roads. * · * * * *· * * 

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 horses 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 feet. The engine is calculated at 20 horse power. 

* * * 0 • 
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APPENDIX E ·2. · 
REPORT of a Select C01n~ittee of the House of Commons appointed to investigate and 'report1upon the Suqject of 

· · · · .Steam· Carriages (Road Locomotives) in the Year 183! • .' 
·APPEftDIX E-2, 

Report of above 
Select Com­
mittee. 

APPENIJIX E 3, 

Hancock's steam 

:•., ' ,, .. '. 
THE Committee after examining several eminent Engineers came to the following concl.usions :-

.. i, 'l'h~t suflicient'eviderice has been: addu~ed to convincey~ur.Committee,....:.. _ .. . 
" 1. That carriages· can be propelled by steam on common roads· at an average rate of 10 mil~s per ho·ur. 
"2. That, at this rate, they have conveyed upwards of 14 passengers. 
"3. That their weight, including engine; fuel; water, arid ·attendants, may be under 3 tons. 

· "4. That they can ascend and descend hills of considerable inclination with facility and safety. 
"5. That they are 1ierfectly loafe for ,passengers. , . . 
"6. That .they are not :(or need not be if properly constructed) nuisances to the 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. · 

· •" 9. That rates of toll have been imposed on steam: carriages which would prohibit their being used on several 
lines of road were such charges permitted to remain unaltered." 

APPENDIX E 3. 

omnibuses. . AN ACCOUNT of the Road Lo~omtJtives constructed by "Mr. :{IANCOCK, Si~ GoLDSllrITH GURNEY, Srn JA~IES 
ANDERSON, DR, CHURCH, COLONEL MACERor-1, and others, extractedfrom wO'l'ks on Steam Locomotive,q, biJ 

Road Locomo-­
tives by Gurney, 
Anderson, 
Church, and 
others. 

. , · BREES, HEBERT, and.other Civil _and Mecltanical Engineers. ' 

EXPERIMENTS to ascertain these various points occupied: Mr. Hancock till the·. beginning of the year 18:n, 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 . Whitechape!, . vehicles ?f every ~escription teing in 

. constant mot10n, .afforded him an, excellent OJ.lportun1ty of obtammg practical · experience under every 
circumstance of difficulty in which a steam, carnage might be expected to be plnced; and this consideration 
determined him to give the most frequented road the preforence. In February, 1831, he commenced mnnincr the 
Infallt 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 mind 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 r,lied on a 
common road,'and that he achieved this triumph single-handed. * ,r- * " 

Blowing off steam, either from. the safety valve or froni 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 aIIy horse-coach~ ,,. ,,. •• & 

In October, 1832, Mr. Hancock determined to make a trip to Brighton. On Wednesday, October 31, this 
steam carriage came from Stratford, through the streets· of the city, at the different speeds necessary to keep its 
place'beliind or before other carriages, as occasion required, and took up its quarters on B1ackfriars Road,, to prepare 
for the following day's trial. Acc9mpanied by a scientific friend, · a distinguished officer in the navy, I joined .Mr. 
Hancock's friends on the next morning, making- eleven passengers in all. We st!lrted at the rate of nine miles an 
hour, and kept this speed until we arrived at Redhill (where all coaches at this season require six horses), which we 
ascended at the speed of between five and six miles an hour'. The bane of the journey was an insufficient supply of 
coke and water; the water, indeed, we were obliged to suck up with one·of Hancock's flexible hose pipes, at suc:h 
ponds and streams as we· could find. These difficulties delayed the completion of the journey (subsequently 
performed by steam in_le'ss than five hours) till next day; but on our return our SJJeed was much increused, and one 
mile was ·a_ccomplished up hill at the speedof17.miles per 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 of 1832, ran to Brighton-the first steam carriage that had been seen there; again . 
it ran there in the summer of 1833, as did the Autopsy. The first day the Automaton was worked it took a party 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 far 
beyond this .. The fuel costs about 2!d, per mile. ' . ·• . . . 

Mr. Gurney (now Sir Goldsmith'Gurney)_was the next engineer who applied himself to the subject of steam 
locomotion on common roads. His first engine was constructtd in: 1830. It weighed 2 tons, and drew a carriage 
containing 18 passengers, at a speed of 10 to 13 miles an hour. 

After some exprriments this engine and carriage, and one or two others constructed on the same plnn, were 
placed upon tl10 road between Cheltenham and Gloucester ns ·regular Stage Coaches. Notwithstanding much 
interested opposition, extravagantly. heavy tolls, ard many mishaps and· breakdowns, they maintuined their places 
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upon the road 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 succf,ssful, 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 models, a:qd 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. 
LOCOMOTIYES ON RAILS ON HIGHWAYS. 

Extracted from" JJ,oad and Rails," by W. BRIDGES ADAMS, C.E. 

,YHEN we look over the map of England, ar:d behold how very 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 oi:ily that the 
landholders and the inhabitants of unrailroaded towns and villages will awake from their slumber. 

Objectors will cry out that it cannot be, that the outlay is t~o great,-from £10,000 to £50,000 per mile. 
This has been, but need not be again. There are 22,000 miles of turnpike-road in 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, 
1md 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 und farm-roads connected with them, and all the 
property tliey 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 ma.y do the work of horses at 
a cheaper rate? 

Upon the solution of this question depend3 the 1waeticability of placing the progress of agriculture side by side 
with that of manuf'actories in the districts still unoccupied by cailways. 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 
least in the south,-and without cheap coal they cannot have steam-engines or machinery. Without machinery 
farmers cannot make good profits, or their la11dlords obtain large rents. In the general question of physical 
progress our 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 bill, and many other 
things. But they }Vent 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 of 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 
friO'htening horses there seems to be un unreasonable impression. 'l'o begin, horses belong to the few, steam belongs 
to the many. Horses will bear, when trnined, the firing of cannon, therefore they can be trained to bear the hissing 
of steam. And the mauy have a right to say, "the en).!ine is docile, submits to guidance; Jet the horses make way 
for the engine till they cease to be self-wilJec:.. 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." 
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Proposals by W, 
Bridges Adams_, 
C.E., to convert 
ordinary Roads 
into Railways. 

The highway locomotists accomplished much, but rarely did they 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 sfieed, 
seemed a com.:lusive reason against any attempt to lay down rails whereon to apply steam on the turnpikes. Thus 
the possibility of making -the turnpike-road serve two purpo~es 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 m£1y cross and recro3s 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 for 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 pasrnngers. '!'he same engines may travel twenty-five miles per hour on 
the level, and at a reduced pace take one hundred tons of gcods and engines behind it. 

Fourthly, accidents from speed. Answer-It is not necessa~y 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. The engines and carriages used on ordinary railways. with their 
requirements of turn-tables, and points, and crossings, would not answer; nor does it follow that it would always 

Objections 
ans,\-ered :·- as to 
Cost, 

Frightening 
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Hills to bo 
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Speed, 

Danger, and 

Difficulty of 
passing through. 
towns. 
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be desirable to me the main streets of a town for the rails or trams. But there is less risk fi·om vehicles thaffollow 
a particular track than from those which cross diagonally over a ro.ad; children and passengers can easily avoid the 
definite rail, but not so easily the indefinite track of the ordinary carriage. 'rhe driver of a self:.guided machine has 
only to increase or diminish his speed; when he has to steer the machine also the risk is greater. 

Landlords, townspeople, villagers, innkeepers, farmers, and others are all interested in bringing this thing 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 ? 

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- fncreased 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 rails to twenty-two 
thousand miles of highway, at a cost of fifty millions; involving an 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 officers and machinists, but attended to each by its own captain, 
with an individual interest in its well-doing, would bring from the farms their produce of grain and dead meat-for 
no live meat ought to cop:1.e 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 gree11 vegetables to supply the. consuming 
power of the towns on to the Main-line Stations, or convey them on the railed highway to the market direct. 
They could be brought direct to the market from the very farm yard; and light movable rails, for the purpose of 
horse transit, coirld earry manure on to the field and bring produce off it, from and to the farm yard. The same 
engines can be arranged to work as stationary farm~engine~, by merely lifting the wheels a short distunce from the 
rails, and connecting them by a belt to the thrashing-machine, the turnip-cutter, and the ehaff-cutter, or a small 
saw-bench and morticing-machine to execute various wood or other 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 
pmctice. And the engine might ali;o Le run on to the fields to pump water for irrigation. <!> "' l!f 

Long it cannot be ere our suburban_roads and country roads will have iron rails inserted in their surfaces, over 
wliich locomotives with small. wheels will work 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 bra1.1ches of nature's trees are ever smaller than the trunks. When the time shall eome that the roads leading to 
our farms and pastures shall be all iron lines, fuel and materials of all kinds wiJI.'permPate the bye as well us the high 
roads, and a general mechanical education of the farm labourers will raise them more in the scale than the labourers 
of manufacturing towns. The squalid huts will pass away and be no more, the easy means of transit will unlock the 
latent faculties, anti the labour both of townsmen and countrymen will be convertible to either locality. Steam has 
lieen hitherto a worker only for the general public, or for the purpo~es of production ; but steam or some other form 
of heat has yet to be converted to all kinds of domestic purposes, whereby drudgery-the application of men and 
women to mere slave labour-will become extinct. · 
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LOCOMOTIVES ON RAILS LAID ON THE STREETS OF NEW YORK, PHILADELPHIA, SAN 
FRANCISCO, AND OTHER CITIES AND TOWNS. 

Extractedfrom "Roads and Rails" by W. BRIDGES ADAMS, C.E. 
In the United States of America; whe.n railways commenced, the roads were of a very inferior kind both in tow11 

and country, and there was little difficu.lty in persuading the community to permit the rails to pass freely through 
towns, just stipulating that through the streets the rngine ~hould- be uuhooked .nnd horses substituted to draw the 
trains. Then the engine was allowed to draw the trains at a slow pacP. 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 arlapted to run on rails, they cannot pass each other unless 
duplicate rails be used to turn off. But this.requires wide streets. 

it therefore rails and railway carriages are to be used along a line of street with shops, the railway, either single or 
<loµble, must be in the centre; and on either side must be a doulile space for carriages of the ordinary kind, one-half 
for passengers and the ether half for carriages to draw up at the doors. Therefore., a strPet of traffic 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 attPmpts that have been made to lay down rails on common roads have not been judic~ous. 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 edges of' the rails must in all cases 1,e 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. Th.e object professedly 
aimed at, to keep the monopoly of the edge-rail, while proffering to give the advanfage ofthe·truin to the public, is a 
transparent pretext. 'J'o use the tram 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 of 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 enlarg!Jd and ·of better construction. The problem must some day be solved. "' 

EXTRACT from CAl'TAIN MURRAY'S Travels in tlw United States, 1857. 

,;, * By the time our luggage was ticketed the train had arrived; some tumbled out, others 
tumbled in ; the kettle hissed, and off we went, th.e first few hundred yards of our journey being along the street, 
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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, and I believe it would be as easy to drive a train over a cock-sparrow as over a Yankee 
boy. * * * *' * 

EXTRACT from the Illustrated News, 14th July, 1866. 

A STREET IN SAN FRANcrsco. * * In one respect the San Franciscans are in advance of the 
inhabitants of' the cities of the Old World. 1'he ~treat is provided with a tramway, on which steam cars or-omnibuses 
run, and that too up thP. 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 Worh on America, 1866. 

* , * The citizens residing in the towns anrl populous places of the different qistricts have hailed 
the approach of a railway as a blessing. Under certain regulations lines have been permitted to he laid down in the 
main streets and thorou:!hfares of the cities, so that the trains may traverse them at prescribed speeds, and so that 
goods may be put upon trucks at the very doors of the warehouses and shops. \'Vhilst most people in our country 
have in fact repelled the 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 one and return down the adjoining street. The steam omnibus is also in use in the City of' Nantes; 
and the Italian Government are so sat.isfied with the great saving which has been obtained by putting the Mont Cenis 
Railway on the ordinary road, that thPy have determined to continue that line to Florence, (a distance of 120 miles), 
using for that purpose the crown of the high road.-Note by Chairman.] . · 

APPENDIX F 3. 

EXTRACT ji·om the Report of the Royal Commission on Railways, England, 1867. Vide Sm RowLA.ND HILL'S 
Special Report. 

* * * * 1' 

Some of the witnesses recommend that cheap narrow gauge railways, such as I have called "ra:ilroad by-ways," 
should be made when wanted on the ordinary high roads of Ireland; but the majority of witnesses, including Colonel 
Yollandaml Captain Rich, (Railway Inspectors to the Board of Trade,) and Sir John Macneill, prefer taking new 
routes; and all thrt>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 feet gauge, which he proposes to construct 
between Downpatrick and Newcastle at an average cost per mile (including land and rolling stock) of £353i>. 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 a11d other suggestions, made 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 O¾d. 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. * '* · '* it, 
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NEW LOCOMOTIVE SPECCALLY DESIGNED FOR ROAD RAILWAYS, IlY MR. P4-
1

GE, 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. 'fhen it was 
th?ught-and the theory has sup1?orters still-th3:t _steam traction could b_e ~ppli~d to common roads without using 
rails. But of late years the opinion has been gammg ground that the ex1stmg 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 maeadamised roads which traverse the United Kingdom in all directions. 
This question has occupied a great many minds; and of late yf'ars a J\-1 r. Page, a Civil Engineer of some eminence, has 
devoted himself almost exclusively, aud as it would seem with grea.t 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. Vi' e are 
bound 10 say that the result of these experiments affords strong confirmatiou of the views, on this subject, 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 wliole 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 plan are really attainable in actual practice on common roads, no doubt a new era has commenced in steam 
locomotion and land carriage. And if rhese results are attainable at the cost per mile named in the article we are 
about 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 soo.n 
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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"One of the first matters pi·obably that will engage the attention of Parliament will be a loan for railway 

extension, and the construction of feeding lines to our main trunks which we somP time ago pointed out as most 
necessary, not only to increase. the facility of railway transit, but as required to bring into play our railway scheme, 
and to make the whole a payable undertaking. We desire to bring before our readers some information we have 
obtained ofa new method of ascending steep gradients, whereby the expenses of tunnelling and cuttings are avoided. 
'fhe invention for which a patent has been taken out is made by Mr. Thomas Page, C.E., &c., the eminent engineer, 
for the purpose of enabling locomotives to ascend steeper inclines than those practicable by the ordinary engine~. 
Experiments have been attended with results which, had they. been established in t.he early days of the rail way system, 
would, it appears, have saved many millions of expenditure. On a model railway, about one-sixth of the full size, 
worked bz a steam locomotive, the ascent of a gradient ot 1 in 10 was witnessed by Captain Tyler and Colonel 
Yollarnl, Colonel Rich, and Major Hutchinson, the officers of the Railway Department of the Board of Trade. Since 
then another model railway on which the locomotive was worketi by a spring showed the ascent of l in 4, in the 
presence of General Sir John Fox Burgoyne, G. C.B., Captain Douglas Gal ton, C.B., Major Wrottesley, Mr. Brassy, 
Mr. Blount, of Paris, Mr. Merton, and Messrs. Soldatenkoff & Chloudoff, from Moscow, Mr. Suturgio, and Mr. 
Grube, of Peters burgh. On a third series of trials the ascent was made of a gradient of 1 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 2~, and there appeared to be no reason why even 
the gradient of 1 in 2 could.riot have been accomplished had the arrangements necessary for such a trial becn·made. 
These inclines ar(l more severe than anything known in railway practice in_ England or elsewhere, and the experiments 
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 ofthe·rail or tram. 'fhe principle of the arrangement is. tlmt 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 peripheries of the wheels are made broad and ~lightly serrated, and the roughuess of the tram on 

· which the driving wheels run is made in 1iroportion 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 wa.y for locomotives of this description could, it is stated, 
be constructed at a cost of not more than from £1500 to £1800 per mile, as there would be no occasion for incurring 
heavy expenditure for tunnels, cuttings or embankments, such as have involved railways in so large a portion of their 
expenditure. 'l'he fact that the locomotives on this system would be able to travel on ordinary inclines points to the. 
possibility of adapting portions of 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 appearance, and will be free from the disadvantage of 
the noise of the steam escaping from the blast pipe, and from whistling, &c. The steam will be expanded in the 
cylinders, being cut off at 1-Sth of the st:-oke 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 roughness of the tram, a 
sufficient adhesion, or commonly speaking 'bite' is obtained, by which the locomotive will ascend steep gradients, 
with a heavy load. On the inner edge of the tram a rail two inches wide and an inch thick is fixed, Oil whfch the 
carriages run with flanged wheels, as on ordinary railways. There are no flanges on the locomotive driving wheels 
but the en~ine is furnished with vertical or diagonal guide wheels bearing against the inner edges of the train, and 
keeping the locomotive on. the proper line. 'fhe advantages are stated to be first, extensive feeders to main lines of 

· railway may be obtained at very moderate cost by lnying down the tram railway on the sides of coach roads in 
localities which could not bear the expense of the construction of a branch line on the 01·dinary rail way system ; and 
it is stated to be evident that had the tram railway system been adopted for the ordinary branch railways at home, 
many niillions of money ruinously inves~ed might have been saved, and a very considerable percentage derived from 
this judicious mode of applying capital for railway purposes. Secondly, for countries in which the mtroduction of 
railways is yet in its infancy, the tram railway system recomIIJ.ends itself especially as furnishing at a small expense 
the means of railway communication on existing roads without the necessity of providing the special expensive 
construction of embankments, cuttings, bridges, iJ,nd tunnels to form thi; 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 l\'Iinor_, 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. 
The 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. ,v e think the above facts and information worthy of attention on the part of 
our engineers and railway authorities; what the country wants is cheaper and effective .feeding lines to the main 
trunks, and by Mr. Page's new system it would appear these feeding lines can be constructed more cheaply and 
efficiently than it has been hitherto calculated." · 
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REPORT by Mr. SPRENT of his Examination ef the Country between. Hobart Town and Launceston witlt tlte view 
to the Constl'uction of a Railway. 

Hobart Town, 18th February, 1856. 
Sm, 

HAVING received Your Excellency's instructions, as conveyed in the letter of the Colonial Secretary of the 14th 
DecembPr last, to proceed with nil possible dispatch with the Preliminary Railway Survey, as explained in my 
Report, I have in consequence examined with barometers the country between Hobart Town and Launceston ; 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. Island we meet with a po_sitive 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 deal with the valleys of the Coal River; the other westerly, having to deal 
with the valleys of the Jordan. But in each case, befo1·e we come_ to either of these waters, we have to advance 
some fifteen miles from the starting-place before the p·ositive rise into the interior fairly commences. 

By the ea•tern route we ·co_me to the Coal River at Rich~oJ?.d, about fifteen miles from Kangaroo Point. The 
valley of the Coal River at this place forms a plain, several miles in extent, in each direction. At Campania the 
·valley becomes more contracted by the corririlencemeilt of"one of the branches of the Quoin-Rarige at 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 Jatter 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, g~nerally 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 of road 
between Richmond and Oatlands. 

If we advance into the interior by the westerly direction from Hobart Town,· thi:, positi;e rise would begin at 
Pontville; a considerable elevation would be attained at Constitution Hill; while Spring Hill v<1ould be the highest 
point upon the whole line of road from Hobart Town to Launceston. The two lines ,vocild meet at Jericho, with 
very little difference in the distance gone over. • 

- I have examined these sevcrRl 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 paint 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. 'J'he ]Joint 
is rather elevated-probably not le~s than 50 feet-above the level of the sea. At about 3~ miles from the point, we 
are met by a depression in the range over or under which the road must pass. The depreijsion assumes the character 
of a narrow l'idge, composed of a sand or clay-stone formation-for both rocks abound on the surface in the locality. 
The elevation of the ridge is about 480 feet above the sea, or 430 feet above the starting-place. If a 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 dis ranee 
of 3½" miles, making the rise 66 feet per mile, or a gradient of 1 in 80. 'l'he 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 tl~e residence of Mr. Buscombe, passing over a flat 
country towards the Coal River at Carrington, Campania, &c., to Stockdale, in the occupation of 1\1 r. 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 feet per mile, or a gradient of 1 in 126; but as the rise from Richmond 
would not be of this uniform character, higher gradients would present themselves, but still of a favourable description. 

From Stockdale to Clitherow's Creek the land near the Coal River rises some 30 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 favoural:ily near Stockdale, spreadino- over a distance 
of some 6 miles or more to Jerusalem. This would give a rise of about 60 feet in a inile, or a grtdient of l in 88. 
'!'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 thfa township. 
From Colebrook Dale to where the present road crosses the Wallaby Rivulet, moving north-westerly, there 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 adjustment this 
gradient may be improved. 

From this crossing to the upper boundary of Mr. J. Robertson's Farm of 640 acres, there is a rise of about 645 
feet in 1 ½ miles or 430 feet per mile, or a gradient of 1 in 12, a rise beyond the power of any locomotive. Then 
there would J:,e required a stationary eng·iue. 

From Mr. Robertson's upper boundary to 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 Springs (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 011 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 periotl than I should be able to do by keeµiug the west side of the lake: The gradient 
from Lemon Springs to the Dulverton Lake would be by no means unfavourable. 

From Oatlands to St. Peter's Pass there is a rise of some 220 feet in I½ 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 I in 80 be obtained. 

From St. Peter's Pass to Antill Ponds, about half-way to Launceston, there is a descent of about 700 feet in a 
distance of 8~ miles, or a descent of 82 feet in a mile, or a gradient of l in 63. I do not think this gradient can be 
much improved,-it may probal,ly be made 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 Jdlenthorp 
Hall and LinC"oln, each direction meeting in the neighbourhood of Perth. Each direction possesses some advantages 
peculiar to itself. By the way of Campbfll Town we keep upon the upper ground, and are ready to take advant~ge 
of any favourable opportunities which may JJresent themselves in the valley of the South Esk for crussing that river. 
Whilst by the way of Ellentborp Hall and Lincoln we Jose level in the valley of the Macquarie River; and have 

· ao-Ain to make an ascent to the valley of the South Esk. But on the other hand, by the eastern direction we cross 
the Blackman, Macquarie, and Elizabeth Rivers ; while on the we'stern route we cross only the Blackman and the 
[II] acquarie Rivers : each direction is worthy of minute consideration in a detailed survey. 

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 pas~es on towards Perth where it declines. Near Launceston it throws off a low spur forming the 
Sandhill and Windmill Hills of that locality, and abuts closely upon the North Esk. More southerly it throws off 
another spur of a higher character a little to the south of the junctiun of the Evandale with the main li11e of road. 
'l'his spur rises to about 800 feet above Launceston, over which the road passes ; but trending in an easterly direction 
towards M orven, it declines as it advances, A little to the east of that township the spur forms a small declination, 
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about I} miles from. the South- Esk, and is the dividing ridge between the waters of the North and tlie South Es!,. 
Crossing this ridge.we come-up9;n a ·valley leadiniz '1own to. the North Esk, and 1he waters of this valley join the 
North bk at Mr. Ro~e's Estute at Corra Linn. The top of this ridge is above the junction 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, or a gradient o.t 1 
in 80. But upon a detailed survt>y 1his gradient. is susceptible of some improvement. 'l'he North Esk at this­
junction is about 75 feet above Launceston, and about 6 miles distant: The entranc_e 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 contrac_ted; 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, minutPly seveml times. The 
general aspect. is great irregularity and difficulty of access, with very deep precipitous sandstone cliffs. 'l'he land 
between Lake Tiberias and tht> Coal River is elevated above Clitherow's Creek about 1270 feet, or about 240 feet 
above Oatlands: the distance is about 14 miles. This would give a-rise of 91 feet in a mile, or a l!radient of I in "58. 
Having attained this rise, there would be little difficulty in moving onwards towards Oatlands, the country in this inter­
val being rather favourable for Railway operations. 

I tried 1he river still further on easterly near Mr. Rumney's grant, lea".ing _the valley of the river upon Mr. Brock's 
leased lot No. 179; and, making almost due north, I passed over some of the spurs of Mr. Seymour upon Mr. "Wilson's 
land, and in this way came upon the early waters of York Rivulet. But the lowest passage I could obtain this way 
was about 400 above Oatlands. - · · . 

From what 1 havP seen of this upper part of the Coal River, the formation ofa Railway in this direction would 
be a work of great difficulty, and attended with largely increased expenditure. -

I have examined carefully the Dulverton Rivulet and the Jordan after 1he junction. Th~ first few miles of the 
rivulet after leaving Oatlands are stdtable for Railway operations. The rivulet soon enters a ravine, and, joining' the 
upper par1 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 water-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 prosecution of extensive works of a bold character. 

It struck me frequ(•ntly whilst traversing the~e ravines that they might be made available for local purposes. The 
descent is very moderate and regular; and there_ is generally in the bottom a limited breadth 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 road would as a whole be circuitous·; but as it would run through the farms 
on either side, this would not be severely felt by many on t4e whole line. The descent from· Oatlands 1o the Cross 
Marsh is about 630 feet ; the distance may be about 26 mil_es by the river, giving a descent of 24 feet in a mile, or a 
gradient of I in 220. I did not examine the Jordan any lower down. 

I have e1mmined the main line of road from Hobart Town to Oatlands, more particularly in the vicinities of 
Constitution and Sprin$' Hills. I could find no directions in which these great rises could be avoided. The rising 
and falling at these positions seem favourable for tunnels ; but thes~ would be of great length, and, passing through 
ironstont>, works of great labour and enormous expense. · · 

Here my Report properly ends. I have established the fact that a Railway between Hobart Town and Launceston 
is practicable; and now the subject is in the hands of Your Excellency. It is a question of economy, and one 
involving a great variety of important considerations; This great question naturally resolvEs 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 subjects r.onnected with my own profession, and requires from me some discussion, by which Your Excellency 
may be put in possession of a certain kind of information absolutely necP.ssary for entering upon the second part of 
the enquiry, and for the final arrangement and determination ufthe whole subject. 

1. In England, railways are made with two lines of. rails; but in America and New South "Wales one line only­
is the general 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 ieet,-that is, 6 feet for the rails, 5 foet on each side of' the rails, and 2 
feet each for a drain on eacl;i side of the road. In sidelong ~uttings one drain 011ly would be required,-and in 
embaukments none. When two lines of rails are laid down, the breadth of the roadway would be about 32 feet,­
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 whoie range of railway economy ; it stamps the 
feature, and to a great extent the expense of the whole operation; and, when once determined, many of the ulterior 
arrangements take their places as a matter of course. In England, t~e 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 incurred to 
acquire these essentials. But here, where traHic is limited, time would not form so important an article or element 
in the problem,-it would be ra1her a· lll;xury than an essential,-and a much less speed than is usual in England 
would suit our requirements. In America we may find the best parallels to our own case : in this part of the world 
railways prevail to a much grEater extent th11n in any other quarter. . The rate of travelling when the traffic is active 
fa, perhaps, equal to that in Europe; but in parts where the traffic is lilllited, the spee<I is much below that of Europe. 
In the first we find the rates from 20 to 30 miles an hour; while in 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. The gi-adients and curv~s.-A road constructed for these latter r,ites-viz. 15 miles for pnss~no-er, and 12 
miles for Goods trains-would differ widely from a road on which great rapidity· was required. Th~ gradients 
might range of a high characte.r, and the curves changing the direction of the lines might be of a much less radius. 
In Tasmania, from the nature of the country, the gradients must be unavoidably high; and, as there would be 
frequent ch~nges in the.direction from the quantity of sidelong cutting, much would depe_nd upon the charact~r o-iven 
to the curves which eftect these changes. In railways when high speed is expected, high gra_dients are not all~wed 
excc•pt with stationary engines, and the curves are necessarily large, having a radius of seldom less than hulfa­
milP,-and the presPnt practice is further increasing this minimum; but i11 low mtes of speed curves of small radius 
will not be dangerous. In America, Dr. Lardner states, such _cu,·ves having a radius of 1000 feet are usual; aud 
0t::casionally curves of 500 feet, and even less, are allowed :-still he affirmd that railway accideuts are unknown there. 

· 4. T1·affic.-The probable amount of traffic is another important element bearing upoii the nature and 
construction of the milway, 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 Sl,)fficient weight,---'-but now rails are used of double that weight; and 
on some lines rails of 80 lbs. have been recommended for the future. But in America, where the traffic is light, Dr; 
Lardner states that the rails comist of burs of iron of two and a half inche~ broad, and from five to seven tenths of an 
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 Jines, he further adds, and those of 
which the maintenance has proved the_ least expensive, have been co~•trur:terl in this manner. In railways of 
considerable traffic rails of from 20 to 30 lbs. per yurd have been laid down; aud in some cases of still greater 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 th·e road is obtained by reducing the distance between the.sleepers, 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, Parlia!Iientary, 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 £22,22'2 per mile, and 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 

of the ways and means constitute the whole subject. 
I am under a strong sense of the importance of such works in this Colony, but at the same time I feel that we 

have little experience suitable to our position to guide us. "\-Ve must, if possible, form a system of' our own, fa king 
in from others whatever may be adapted to our own situation, means, and traffic. Itis not difficult to see that Your 
Excellency can do but little by following English models;, but, witil 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 tome that I might gather much information upon the subject in New South Wales, by examination 
of the works now in active operation, and those projected, but not yet finished. If Your Excellency should entrrtain 
a siniilar opinion, I should take great plensure 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, 

J AS. SPRENT •. 
• I have 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. You.cm, Knt. 

APPENDIX G 2. 

REPORT on the Pl'eliminary Survey by the late JAMES SPRENT, Esq., Sui·veyor-General, <if a Branch Line to 
connect the Main Line Railway with Longford, 9"C, 

.Hobart Town, 10th June, 1856. 
SrR, 

HAVING received your instructions to make a preliminary 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 Railw"y 
with the proposed Main Line -of Railway between Launceston and Hobart Town, I have the honor to report the 
rnsult ofmy examinations. ., 

A branch to t_he above-named places would leave the i:µain line a·little to tlie north of Morven-probably ahout 
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 nea_r 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 froni Longford to Carrick. Following this road for some two 
or thrt>e miles, aud 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 Township boundary most suitable tor the purpose. 
We could then advance towards \IVestbury 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 Westbury, and then on the north side of, the present road until we 
made Deloraine. 

Another direction might be obtained from the South Esk. Crossing tliat river at some place near the present 
bridge, we might folJow the direction of the road to Bishopsbourne for about three miles; thAn cross through the 
Lagoons, the Bishopsbourne estate, and the Liffey to the location to Thomas Thomson, now 1Jart of the Reibev estate, 
and thence in a line very little irregular onwards towards Westbury. . • 

I examined minutely the direct route-viz., from the crossing opposite Mr. Clayt.on'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 in rising from the Liffey, which rendered this 
direction very objectionable. · · 

I will now describe the gradients which may occur in these severalHnes,-The main line of Railway would cross 
the Morven ridge at.an elevation above Launceston of about 550 f'ept; and at probably about 10 miles from that 
place the branch road tci Perth would commence. This branch would pass westnly over the Morven ridge, leaving 
the Township of Morven a little to the lrft or south, and crossing the road from Morven to Launceston at about l¼ 
miles from t1,e· commencement, with a rise of about 30 feet at the road. Between this .and Perth thei·e is a low range 
coming from the north west which dips to its lowest elevation m,ar the river, forming a smi;.11 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 plaee: hence 
we have a rise of 75 feet in about two mile~, or 37½ feet in one mile, or a gradie11t of I in 140. This point is 
about three miles from Perth, and about 35 or 40 feet above that place; and, as we are upon the cros,dng of the ridge 
on the side next to the river, we may enter Perth in a winding direction, but at a very low gradient,-say 13 feet in 
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a mile, or 1 irt 406; From Perth, following.the road to Longford, there is a descent of 62. feet at the Toll-bar in· a 
distance of about two miles, or 31 feet in a mil", or a gradient of 1 in 170. From the Toll-bur to the proposed 
crossing-place of the South Esk opposite Mr. Clayton's, there is a further descent of 85 foet in about two miles more, 
or 42& feet in oue milr, or a gradient of I in 124. This last gradient could be reduced by having a bridge rather 
elevated above the river-say 30 feet-which would also much improve the gradients on the opposite side .. From 
Morven to the South Esk, at or near this place,.there is little room for choice: the natural features of the country 
are suc:h as-to admit of no other direction; but from this, the couutry is not of' so strictly a limited character. 

Jfwe cross the river at Mr. Clayton's, we come upon the road from L_ongford to Carrick in-a hollow, in which, 
at some season;, ofthA year, there is a·small creek or rivulet,-ancl this would be the level of a bridge over the South 
Esk, at ~ome thirty feet above 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
me11t, a11d capable, by cutting, of beiug .reduced to a gradient of a moderate description. From this pla<'e through the­
estates of Messrs. Dumaresq and Reibey we 1mss onwards towards Carrick by a series of small undulations, but upon 
the wholP- with very little rise. These undulations are very moderate, and could be reduced nearly to a level. We 
come to the Liffey on the south side· of the township of Carrick. The banks here !\TC bold, the span narrow, and 
each side very much upon the same level. After crossing the river, we approach the main line of road from 
Laun .. eston to Westbury, and can move onwards in that direction towards Westbury. After leaving the Liffcy fo1· 
about two miles and a halt; 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 i~1 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 of very gradual rises brings us to the 
township of Westbury, having a total rise from the depression opposite Mr. Dry:'s to the highest part of the township 
along the road of 140 feet in a distance 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 rises on the opposite 
side of the river,- a bridge of that elevation would make up lhis defect, and this undulation would present no difficulty . 

• 
From Quamby Rivulet, in the directi~n of Delo1'.aine, there is a continuous rise for about t,"o miles and. n Half, 

umounti,,g at·the top to 175 feet. Ifwe deduct 30 feet for the bridge at the river, we ~ave only a rise ofl45 feet, or 
58 foet per mile, or a gradient of I 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 undtil!ltions, wl,ich, upon the whole, 
make a rise of 133 feet in a distance of a bout six miles and a half, or about 20 feet per mile, or a gradient of I in 264. 
The present undulations in the road would be 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 occui,ied portion of the town. 

In endenvouring to move directly from the Sout,h Esk to Westbury, the _chief impediment is a low flat range, 
lying betwePn the South Esk and the Liffey,.declining on the north towards.the Meander, and on the south towards 
Longford. The route I have just described passes over the northern dip; and the road to BishopsLourne passes over 
the southern shoulder, at the commencement of the dip towards Longford. On leaving the South Esk, the road to 
Bishopsuourne advances nlong the most favourable spur for about two miles and a half to three miles, rising 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 of an extensive description. From this we should 
pass over levels for prpbably two miles,,among or near to the lagoons, and thence by a moderate descent to the Liffey; 
after which there would be no difficulty in moving towards Westbury. · · 

Following the direct line to Westbury from the South Esk, we should cros~ the range before mentioned at a 
higher elevation.; probaLly at not less than 200 feet above the South Esk, in a· ilista~e of one mile and a half or two 
miles, ·under the most favourable circumstances, or 100 feet per mile, or a g·radient of I in 53. "\Ve should then puss 
over the top for about _two miles, and then have a clescmt to the Liffey of a rapid character, w_ith 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 rotJ.te by the wny of Carrick would be the n_earest to the direct line in distance 
would have the more favourable gradients, and would not exceed the direct line by more than one mile. 'I'he way by 
Bishopsbourne would be the longest line, and would have more objectionable gradients than the Carrick line but less 
than the direct line. On these accounts I would recommend the line by the way of Carrick as possessin"' the most 
advantages, either for the facility of construction, or in the ultimate working. . " 

I examined the line of road from Carrick to Launceston. From Carrick to Entally tl1ere lire several undulations, 
but those could be very much reduced by the usual means. The whole descent to the bridge at the latter place is 
about 90 feet in a distance of' 4 miles, or about 22~ feet per mile, affording very favorable gradients .. On leaving the 
b,idge there is rather a sharp rise in passing up the village of Hadspen, and then. a descent to a level very Jittle 
above that of the bridge. This rise might probably be avoided by following the river until this undulation is passed. 
About half a mile from this valley we come to the Traveller's RElst, and the junction of the Longford and Norfolk 
Plains road, at about 50 feet of a rise. Proceeding onward for about 1½ miles more, we come to the hi"'hest part of 
the ro~d belwe~n Hadspen and ~au~ceston, h~ving_a ris~ in these two miles of about HJO feet, or 05 feet per mile, or 
a gradient of I m 55.- From this pomt to the JUnct10n with the Launceston road to Hobart Town, a distance ofabout 
2 ;miles, there is a descent of about 530 feet, or 265 feet per mile, or a gradient of 1 in 20. The business part of 
Launceston is still further depressed. The Tamar is depressed about 640 below this point. 

I am not aware of any other route in this neighbourhood more favourable for a direct ·line than this one over 
which the road now passes. 

A map of these localit_ies accompanies this Report. 
I have, &c., 

The Honorable Goloni,al Secretary. 
JAS. SPRENT. 
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.REPORT by GEORGE INNES, Esquire, District Government Surveyor, accompanying Plan and Section eftlie Main 
_ Line Road from the 3rd Milestone 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 object 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 crown. . 

I regret to be compelled to state that the information I have acquired during the progress of the work, and the 
preparation of the plans, forces me to the conclusion that it is, to say the least, eminently undesirable that a Railway 
should be constructed in the manner proposed. 

I am, however, fully alive to the necessity 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 only a comparatively limited amount of 
traffic, and co11se·quent return for the outlay, can Le expected, but I can hardly see how the advantages sought for, 
viz., economy of construction, can be attaine<l in the case under notice. 

It can scarely be coritemplated 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 spee<l, 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 of tl:te instructions for my guidance, I may JJresume that such was contemplated. 

I would, therefore, point out that the width of the present road, which has been constructed at a very considerable 
cost, is far in excess of present, and probably future, railway requirements,-so that here, to commence with, an 
elPment of unnecessary" 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 Letter line 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 ,orwarded, that neither the gradients nor curves of the existing road are such as any 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 following 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 Brid'gewater, 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 her of curves of a less radius than 40 chains ...•...•..•..•........•••• ; . . . • . • • 39 
Aggregate length in chains....... • . . . . . . . . . . . . • • . . . . • . . . . . . . . . . . . • • . • . • • . • • . . 207 
Number of curves of a less radius than 20 chains. • . . . . . . . . . . • . . . . . . • . • . • • . • • • • • • . . . 28 
Aggregate length in chains ..• ·.....•••.....•......•.•....•......•••••••...••••••• 143 

It will thus be seen that of' this part of the road, (about 8~ 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
jectionable, 

I 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 upon raihvay subjects in general, or of the 
extraordinary revolution in such matters now in actual progress, as to contend either that steeper gradier,ts are not 
constantly worked on many lines constructed upon the ordinary principle, or that in certain exceptional cases of 
engineeriug difficulty gradients of a higher rate of inclination than any presented by the Main Line of Road may 
not be successfully surmounted ; but in the former case heavier locomotive engines, and consequent increased cost of 
construction and working expenses, are involved ; and with regard to the lritter, I would remark that a mode of con­
struction which might be most suitable in a more remote locality, with natural features cif a less favourable character, 
would be out of place in tbis particular instance of a portion of a line passing through a comparativPly l~vel country, 
within.a short _tlistance of its princii,al terminus, and upon which the maximum amount of traffic might be expected. 

It is true the present road might be so altered as to adapt it to the end proposed, but such alterations an~ 
improvements woultl necessarily extend in most cases much beyond the limit within which the objectionable gradients 
and 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 serious objections exist 
to the construction of a Railruad upon the crown of the existing highway, I think it by no means 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, however, 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 Railw,1y proposed to be constructed in the immediate vieinity of the road 
itself. 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 commencement I may at once express 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 

'Rtpnrt by G. 
Inne$1 Esq., on 
Plan and Seo­
ti011, of' ;Ma.in 
Llne. 

APPRNDIX G 8. 



Report by G. 
Innes, Esq., on 
l'lan and Sec• 
tion of .l,[ain 
Li11c. 

APPEl<DIJt G !J. 

[ 42] 
with favourable gradients, say none less.than I in 50, would 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 1irinciple now in operation on the line over Mont Cenis, b.y 
the aid of which gradients of 1 in 15 or 20 may easily be surmounted. · . · . 

One, I may almost say the first, consideration 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 ~n economical light the latter should no doubt receive the preference, but, as it is a 
question which must obtain a much fuller investigation than I have the oppurtunity of giving to it, it is needless for 
me to hazard an opinion : should, however, ( as is most probable) this plan be decided upon; the crossing· place 
would probably be ~ower down than the site of the rJresent bridge, and I should indicate the vicinity of Austin's Ferry. 
Up to this point 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 Beach,-in either case the earthworks will probably for some few miles be 
of an expensive character, bnt 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; from thenre, 
running by its side for some miles with occasional slight d(lviations 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 otherwise arise from the necessity for crossing and recrossing it. 
Here the gradients would be steep, and the improved principle (with the middle rail) brought info operation. 'I'he 
line would again join the main road at the further extremity of Green Ponds, pass along the ~ide of it to Melton 
Mowbray with ordinary grauients, from thence a~cending LovPly 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 some considerable 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 wh_ole of the desc~nt, 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 descent of Lemons Hill, which 
however might possibly be avoided. · 

. In my view of the nia tter it"would be preferable in those cases where steep gradients are unavoidable to adopt 
the very steepest admissible, for these important reasons,-lst, ];Jetter curves coulrl be obtained ; . 2ndly, There would 
be a minimum distance of expensive cuttings and mode of construction; 3rdly, There would be a diminution of speed 
for a less period of the journey : for in this respect I apprehend, although I do not know as a fact, that the difference 
between the speed attaiued upon a gradient of l_in 15 and u1,on one of 1 in 30 would not be in proportion to the 
difference in distance. 

By the method I propose the total length of "heavy gradients" between Hobart Town and Oatlands would not 
exceed 10 miles, involving probably an extra half hour for the journey. · 

I am aware that some other routes have been proposed as mox:e favourable for tlie construction of a Railway 
between Hobart Town and Lairnceston: of their merits or demerits I know nothing, and therefore will not presume to 
express an opinion beyond this, viz., that the route followed by the main road should receive a fair and impartial 
consideration owing to these important facts ;-lst. 'l'hat an existing and long established channel of communication 
through a country cannot be diverted into a new course without serious injury thereby resulting to individuals and 
communities ; and with reference to this I may state that I could not avoid noting ih my progress that the improve­
ments in the various towns passer! through are even now far in excess of their actual requirements. 2ndly. 'l'bat an 
important principle to be studied in the proposed construction of a Railway should be the absorption to the greatest 
possible extent of the already existing traffic,_ thus ensuring a certain amount of immediate reproductiveness. 

Under these circumstances it appears·to me that, viewed as a national work to be constructed at the public cost, 
the question of which particulu1' route or mode of construction should be adopted is one to be settled by Legislative 
decision, based upon the follest information obtained· and· submitted, rather than by the "ipse dixit" of any 
JJllrticular engineer or engineers. · 

· For the reasons to which I have alrearl y 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 route I 
have indicated ; I shall therefore confine myself in this respect to a mere opinion, based, of course, upon my general 
knowledge of the country, that the cost of earthworks for a single line of' rail 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 chains, 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 the advantage thereby derived. 

In conclusion, and bearing upon the question of cost, I would urge the importance of sufficient regard being paid 
to the essential elements of success in any Railway, viz., that its cost of construction, maintenance, and working 
should be so 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. 

Tlte Chairman, 
Main Line Railway Roya~ Commission. 
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[ REFERENCE BOOK l'eferred to in the preceding Report, and accompanying the Plan and Sections of the Main Road from the 3rd Milestone 
to Ross-stree~, Oatlands.] 

TABLES ef Straight Lines, Curves, •Gradients, and Particulars ef Culverts, Bridg 0 s, Cutiings, and Embankments in each Sheet qf 
Plam. · 

Chains Length of Chains of 
of Cllains Radii Inclination Gradient. Cutting 

!Yo. ef Sh~et. straight of of of Gradient. Bridges and Culverts. Roads, <tc, or Em- Descripiion qf Cuttings. 
Lines. Curve. Curves. Leve!JRise, IFall. bankment. 

chains. 
·1 71 5 13 l in 60 .. .. 30 Culvect No. l, 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 

' 
I 

z 10 7 25 1 in 35 .. 9 Culvert No. 5, 28 X 28, Occup. road None 
16 7 14 1 in 89 .. 3 (double), stone, (good.) Private road to 

O'BRIEN'S 19 5 9 1 iu 79 .. .. 6 Il1•idge No. 1, (O'Brien's), Mrs. Murmy's 
BRIDGE. 16 l in 39~ .. .. 6 masonry abutments, tim- Lane to Tolosa 

1 in 46 .. .. 6 ber t:,p, diagonal braced, Private road ,, . 

About level 6 span, 36 feet; height of Victoria-street I 

- l in 70½ 6 wate:!' way,_ 6 ft. 8 in. Lane ' .. 
About level 15 Goo<i repair. Private road 

1 in 48½ .. 4 Street 
l in 48 .. .. 5 Private road 

------ 1 in 50½ .. .. 6 
Total. ... 61 19 1 in 96 8 

, ' .. .. 

3 6 9 60 About level 5 Cnlver~ No. 6, 42 in. dia- Occup. road 13 Clay. 
33 10 60 1 in 30 - .. 9 meter, eircula1• brick, Ditto 11 Sandstone and clay. 

O'BRIEN'S ... 22 l in 94 .. 3 (bad.) No.'7, 36in. dia- Private road 7 Clay. 
BUIDGE.··· About level 30 meter, circular brick. Ditto 

I in 53 .. .. 9 No, 6, 36,in, ditto ditto, Lane 
1 in 95 .. .. 6 (bad.) Occup. road 

Abont level 9 Bridge No. 2, masonry 
1 in 62 .. .. 8 abutments, ,timber top, 

span, 14 feet; width, '.66 
,, feet; height of water 

------ way, 11 fe,et. 
Total. ••. 61 19 

4 6 6 60 1 in 66 .. .. !) Culvert No. 9, 36 X 30, 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 diameter, cir- Right of way to 3 Cfay. 
8 4 10 1 in 56 .. .. 3 cular b1·ick, (good), No. rive1• 3 Clay, gravel, & boulders. 

3 f, About level 3 ll, 3G 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, ~4 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 l in 28 .. 7 

5 25 5 9 1 in 132 .. 3 Culvert No. 14, 15 X 18, Occup.i:oad :; 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 S_bottery 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 l in 36 ... .. 4 

1 in 18 .. .. 6 
1 in 36 .. .. 2 
1 in 06 .. 3 
1 in 21 .. 4 
1 in 28 .. 2 

------ 1 in 45 .. 6 . ' '' 

iota! .... 43 37 1 in 128 .. 11 
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No, of Sheet. 

Chains 
of CTtains Radii 

straigTtt of of 

Length of 
Inclination Gradient. 

Roads, 9·c. 
Lines. Curve. Curves. 

of Gradient., _____ __, 

Level\ Rise.\ Fall. 
Bridges and Culverts. 

6 

Total. ... 

7 

5 
10 

3 

14 
5 

37 

Total.... 54 

8 
BRIDGE­

WATER. 

13 
14 

11 
3 
3 
8 

Total.... 52 

9 
BRIDGE­

WATER. 

2 
2 

4 
1 

37 

Total.... 46 

10 

BRJDGE­
WATER. 

Total. ... 

Jl.1 

Total..,. 

14 

20 
4 

38 

4 
65 

4 
14 

87 

3 
7 
5 

11 
10 
7 

43 

8 
4 
6 
8 

26 

5 
5 
4 
3 
4 
7 

28 

2 
15 
4 
3½ 
7½ 
2 

34 

5 
9 

13 
6 
5 
4 

42 

3 
5 
5 

13 

chains. 

20 
16 
10 
60 
25 
16 

40 
10 
30 
40 

8 
12 

8 
5 
8 

18 

4 
70 
7 
5 

20 
4 

10 
12 
60 
20 

6 
12 

10 
5 
5 

About level 10 
1 in 38 

About level 6 
I in 76 

About level 15 
1 in 49 

1 in 40 
1 in 23 
1 in 28 
1 in 45 

About level 
1 in 96 
1 in 25 
l in 19 
1 in 25 
1 in 70 

About level 
1 in 100 

5 

5 

About level 11 
1 in 34½ 
Level 15 

1 in 66 
About level 11 

1 in 24 
About level 9 

1 in 78 
1 in 89 

About level 

Level 
1 in 70 
Level 

Level 
l in 37 
1 in 24 
l in 70½ 

5 

70 

5 

11 

About level 15 
1 in 41J 
1 in 28½ 
1 in 18 
1 in 42 
1 in 122 

1 in 102 
About level 12 

1 in 60 
1 in 33 
l in 72 

About level 
1 in 26½ 
I in 17 
1 in 30 
1 in 78 

About level 
1 in .25 
1 in 17 
l in 56 
l in 25 
l in 18~ 
1 in 73 
1 in 29 
1 in44 
1 in 120 
I in 45 

4 

3 

B 

27 

10 
4 
4 

9 

9 

3 

5 

9 
7 

13 

4 
7 
6 
3 
5 

7 

3 
7 
6 

3 
3 
2 

11 

3 
3 
2 
5 
2 

14 

8 

6 
17 
5 
5 

2 

9 

3 

5 

7 
4 
3 

2 
8 

Culvert No. 15, 48 x 60, 
masonry arch, (good). 
Nos. 16 & 17, 30 x 72, 
ditto (good). No. 18, 
24 x 28, flat top-stone, 
(good). · 

Bridge No. 4, masonry 
arch, 9 ft. 6 in. x 8 ft. ; 
40 feet wide; very strong. 

Occup. road 
Road to Austin's 

Ferry-

Culvert No. 19, 24 x 18,1 Lime-kiln roadl 
stone, timbe1· top, (fair). Private 1·oad 
Nos. 20 & 21,ditto, (fair.) 

Culvert No. 22, 30 x 12, Occnp. road 
flat top-stone, (fah• order.) Street 
No. 23, 24 x 8, ditto, 
(good.) No. 24, 18 x 9, 
ditto, (good.) No. 25, 
18xl2, ditto, (good.) 

Culvert No. 26, 60 x 36, 
stone, timber top, (goorl). 
No. 27, 24 x 24, flat top­
stone, (good.) 

Bridge No. 5, Bridgewater. 

Bridge No. 5, Bridgewater. 

Culvert No. 28, 24 x 24, 
arched brick and stone, 
(good). 

Bridge No. 6, masomy 
arch, 4 ft. x 5 ft. 9 in., 
(very good.) 

Occnp. road 
Road to New 

Norfolk 

Occup. road 
Ditto 

Street 
Ditto 
Diito 

Private road to 
Mayfield Park 

Occnp. road 

Chains of 
Cuttlng or 
Embank-

11itnt. 

10 

18 
10 

2 
4 
6 
4 

7 
13 
8 
8 
6 

17 

11 

13 
8 

2 
18 

5 
11 

8 
36 
5 

12 

De,cription of Cuttings. 

Clay, gravel & boulders 
(both sides). 

Embankment. 
Shottery ironstone· (both 

sides. · 
Clay. 
Embankment. 
Clay. 
Embankment. 

Embankment. 
Clay (both sides). 
Embankment. 
Clay, 

Ditto, (both sldes.) 
Shottery sandstone and 

clay. 
Embankment. 

Embankment. 
l\Iurl and boulders, (both 

sides). 
Embankment. 
Clay. 

Clay. 
Gravel and boulders. 
Shottci-y sandstone. 
Causeway, Bridgewater. 
Bridge, ditto. 

Bridge, (Bridgewater). 

Solid sandstone, (both 
sides). 

Embankment. 

8 

5 
8 Shottery ironstone (botli 

sides. 
5 
4 

7 

Embankment. 
Solid and shotterv iron­

stone (both sides). 
Clay and boulders (botb 

sides). 
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Chains Length of - Chains of 

·No. ·of3lteet: 
of Chains Radii Inclination Gradient. Cuttiug or 

stra;gltt ef of of Gradfrnt. 
Rise., Fall, 

· . Bridges and Culverts. · Roads, <S·a; Ernhanli- · DesaripNon' of Cuttings. 
Lines. Ourves. CurVBS. Level ment. 

chains, , 

l.Z 80 1 in 60 .. .. 7 Culvert No. 29, 24 x 24, Broad Marsh 7 Embankment. 
1 in 116 .. 7- circular brick, (good) .. Road 
1 in 33 .. 6 Street 10 Clay (both sides).. 
1 in 24 .. 4 Occup. road _5 Clay and loose rock. 
1 in 49 .. 6 

About level 8 
lin 66 .. .. 9 
1 in 52 .. 4 
1 in 36 .. 4 
1 in 99 .. .. 3 
1 in 38 .. .. 9 

About level 4 
1 in 82 .. 2 
1 in 06 .. 7 

/ 

J.3 . 65 Clay and loose rock. 8 40 1 in 45 .. 4 Culvert No. 30, 20 X 18, Street 5 
2 5 40 About level 11 flat top-stone, (good), Ditto f3 ·sand ditto (both sides). 

1 in 44 .. .. 13 7 Ditto (ditto). 
Ahont level 3 

l in 54 .. 6 
About level 26 

Ditto 10 
1 in 50 .. .. 2 
l in 24 .. .. 5 

--- ---
Total. ... 67 13 

lL4 23 4½ 12 l in 22 .. .. 12 Bridge· No. 7, Brighton, Road to Old 5 Clay and shottery iron-
4 2"- 4 1 in 52 .. .. 6 masonry, timber top, 5 Beach stone (both sides). 

2 

PONTVILLE. 3½ 9 17 1 in 100 .. .. 5 spans, each about 20 ft., Street 3 Solid sandstone (both 
4 10 1 in 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 

Ui\ 80 1 in 112 .. 13 Culvert No. 35, 18 X 18, None None'. None. 
About lP.vel 10 stone, (good) . 

1 in 94 .. 10 
About level 20 

Ditto 8 
Ditto 12 .. 7 

: 

l.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), , 

Abont level 10 
Ditto 15 : 

l in 105 .. 32 

ll.7 

I 
36 

I 
10 60 l in 87 .. 

113 I 
Private road I ~one None. 

16 5 16 l in 55 .. 25 Occup. road 
13 I in 42 .. 9 

Total .... M-115 

l in 36 .. 
I ~~ 151 I 

l in 76 .. 
I 

!.S 65 9 . 40 About level 3 Cnlvert No. 37, 36 x 50, Private road None None 
6 1 in no .. 7 masonry and timber, 

1 in 69 .. 23 (good). No. 38, 24x 18, 
1 in 23 .. 6 stone, (good). No. 39, 
1 in 25 .. 6 30 x 24, · stone, (good). 

About level 4 No. 40, 36 x 36, stone, 
I in 60, .. .. 6 (good), :No. 41, 24 x 24, 
1 in 41 .. 4 stone, (good). 

About Iev~l -6 
Ditto 6 

1 in 66 . .. .. 4 
1 in 26 .. .. 3 

About level 2 -----
71 9 
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Chains Length of Chains of 
of Chains Radii Inclination Gradient. Ctttting 01· 

No, of Sheet, straigltt of of of Gradient. - Bridges and Culverts. Roads, \'j·c. Embank- JJescri))tion of Cuteings. 
Lines. Curve. Curves. Level\ Rise.\ Fall, ment. 

chains. 
19 15 7 20 I 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. 
BAGDA.D. 10 4 8 1 in 27 .. 3 26 x 48, arched masonry, ,. Ditto 

2 1 in 62 .. .. 4 (good). No.44,24x 30, Ditto 
1 in 21 .. 4 stone, (good). No. 4,5, 
1 in 55 .. .. 2 24 x 12, (double), stone, 
1 in 20 .. .. 5 (good). No. 46, 24 x 18, 
l in 37 .. .. 4 stone, (good). No. 47, 

About level 10 36 X 24, rough stone 
1 in 66 .. 10 a,•ch, (good). No. 48, 

About level 25 36 x 24, stone, (good). 
--- --- 1 in 54 .. 3 Bridge No. 8, 3 arche~ of 

Total. ... 60 20 About level 4 rough stone, very bad 
order. 

2.0 72 8 40 1 in 68 .. 43 I Culvert No. 49, 24 x 16, Private road I None None. 
1 in 52½ .. 37 stone, (good). No. 50, Occup. road . 

BAGDAD, 24 x 18, 8tone, (good). 

I 
No. 51, 24 x 12, stone, 
(good). 

2.1 12 5 6 1 in 27 .. 3 Culvert No. 52, 24 X 24, Private road 14 Shottery and solid sand-
36 5 15 1 in 38 .. 5 stone, (good). No. ,53, Ditto stone, rotten slate and 

CONSTITUTION 7 5 5 1 in 73 .. 5 30 x 30, stone, (good). Ditto clay, and solid iron-
HILL. 5 5 G 1 in 43 .. 6 stone . 

1 in 31 .. 11 8 Clay, rotten slate and 
lin 44 .. 9 sandstone. 
1 in 34 .. 5 

------ 1 in 23 .. 36 
Total .... 60 20 

2.Z 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. 

CONSTITUTION 10 4 1 in 18½ .. 10 24 X 72, stone, (good). Ditto 9 Rotten slate sandstone, 
HILL. 1 ,5 1 iil. 60 .. 5 No. 56, 18 ·x 12, stone, shottery ironstone and 

5 4 l in 27 .. 7 (fair). No. 57, 18 x 18, clay. 
5 8 1 in 22 .. 10 stone, (fair). No. 58, 5 Solid ironstone and clay. 
4 40 33 x 72, stone masonry, 3 Clay. 
6 12 (good). No. 59,27x36, 14 Shr,ttery sandstone, rot-

4 ditto, (good). No. 60, ten slate ironstone clay 
6 double: 1, masonry, gravel and boulders •. 
7 30 x 72; 1, circular ditto, 2 Embankment. 

5 feet diameter, both 4 Clay, gmvol & boulders. 
very good. 5 Clay and boulders; 

2 Ditto. 
------ 12 Clav & rotten sandstone. 

Total. ... 35 55 7 Solid sandstone. 

Z.3 5 G 7 1 in 23 .. 29 Culvert No. 61, 18 X 18, Street 5 Clay. 
9 30 About level 3 stone, (good). Road 4 Solid sandstone. 

CONSTITUTION 6 20 1 in 25~ .. .. 5 Road 8 Ditto. 
HiLL. 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 

2.4 17 5 12 1 in 72 .. .. 25 Culvert 6~, 18 x 18, stone, Private road 53 Clay, gravel, clay, and 
1 4 5 1 in 28 .. .. 19 (good). No. 63, 78x42, boulders. 

CONSTITUTION 4 3 4 1 in 35 .. .. 16 masonry, timber top, 17 Solid ironstone. 
HILL. 3 3?, 4 1 in 48 .. ., 40 (very good). No. 64, 

4 4 30 24 x 2J, stone, (good). 
22 3½ 10 

3 5 
8 5 12 
3½ 2½ 4 

4 7 
--- ---

Total. ... 62½ an 

Z5 52 5 20 1 in 41 ,. .. 7 Culvert No. 65, 48 x 24, Private 1•oad None Nono 
23 1 in 86 .. .. 3 stone, (bad). No. 66, Ditto 

GREEN PONDS. About level 7 96 X 90, masonry, tim- Street 
1 iu 88 .. .. 4 ber top, (good). Ditto 
1 in 5G~ .. .. 6 Occup. road 
1 in 46 .. .. 3 Roadway 
1 in 25 .. .. 3 

------ 1 in 43 .. .. 19 
Total. •. , 75 5 lin 62 .. . . 28 . 

----- - . ·-·--· 



No .. <if Sheet. 

ZG 

GREEN PONDS. 

Z7 

Total. ... 

za 

Total .... 

zg 

Total. ... 

30 
MELTON MOW-

BRAY. 

Total. ... 

31 

LOVELY BANKS 
HILL. 

Total .••. 

32'. 

LOVELY BANKS 
HILL, (Top). 

Total. ••. 

Cllains 
of 

straight 
Lines. 

80 

2 
71 

--
73 

27 
13 
24 

---
64 

11 
17 
35 

Chains 
of . 

Curve. 

7 

---
7 

8 
8 

--· 
16 

7 
10 

------
63 17 

10 6 
9 4 
4 12 

14 11 
6 
4 

-----
37 43 

4 4 
42 ( 

I 
30~ 

I 
L 

-----
46 34 

7 7 
4 6 

13 4 
4 6 
3 3 
2 5 

5 
8 
3 

-----
33 47 

Radii 
of 

Curves. 

chains. 

40 

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 

Inclination 
Length of 
Gradient. 

of Gradient. 
Levell Rise.J Fall. 

1 in 66 .. 
About level 32 

1 in 72 .. 
About level 13 

1 in 87 
About level 5 

Level 7 
About level 18 

1 in 76 
1 ii:t 132 
I in 99 
1 in 36½ 
1 in 66 
I in 99 
1 in 41 
I in 88 

About level 5 

1 in 88¾ 
1 in 36 
l in 58~ 

About level 4 
1 in 50 
1 in 113 
1 in 65 
lin 55 

About level 5 
1 in 78 

About level 15 
I in 75 

1 in 97 
I in 72 

About level 45 
1 in 125 

1 in 92 .. 
I in 59 .. 
I in 52½ .. 
I in 46 .. 

About level 7 
I in 56½ .. 
I in 39 .. 
I in 52 .. 

About level 5 
I iu 72 .. 
1 in 48 .. 

I in 60½ .. 
I in 49 .. 
l in 35 .. 
1 in 22 .. 
I in 39 .. 
1 in 34 .. 
1 in 28 .. 
1 in 25 .. 

1 in 27 .. 
1 in 30 ... 
1 in 28 .. 
1 in 32½ .. 
I in 36 .. 

Above level 4 
I in 100 .. 
1 iu 86 .. 
1 in 45 .. 
1 in 22 .. 

I 

.. 30 

.. 5 

7 

10 
2 

3 
5 
3 

6 
5 
4 

5 
10 

2 

6 
5 

5 
5 

10 

8 

3 
24 

8 

2 
5 
5 
8 

6 
14 

5 

5 

I 
18 

7 
10 
8 
8 
8 

11 
15 
13 

8 
10 
18 
15 
5 

.. 3 .. 11 .. 3 .. 3 
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Bridges and Culverts, 

Culvert 67, 12 x 12, stone, 
(good,) No.68, 69x70, 
18 x 18, (good.) No. 71, 
78 x 36, stone & timbe1·, 
(bad). 

Bridge, No. 9, masonry 
arch, 5 x 7, (good order.) 

Culvert Nos. 72, 73, 74, 
18 x 18, stone, (good). 
Culvert Nos. 75 & 76, 
24 x 24, ditto, (bad), 

Culvert No. 77, 36 X 36, 
stone, (bad). No. 78, 
12 x 12, stone, (good).· 
No. 79, 18 x 18, ditto, 
(good). No.SO, 24x 26, 
ditto, (good). No. 81, 
15 x 15, ditto, (good). 

Culverts N os. 82, 85 & 86, 
18 x 18, stone, (good). 
·Nos. 83 & 84, 12 x 12, 
ditto, (good). 

Bridge, No. I 0, 20 ft. x 5ft. 
6 in masonry timber ., 

' 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, 24 :,i: 12, 
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. 100, 
15 x 1.5, ditto, (good.) 

Culvert No. 102, 24 :x: 18, 
(double\ stone, (good). 
Nos. 103 & 106, 18 x 18, 
stone, (good). No. 104, 
18 X 12, ditto, (good). 
Nos. 105, 107, 108, 109, 
24 x .J 8, ditto, (good). 

- -

Roads, .S,c. 

Street 
Ditto 
Ditto 
Ditto 

None 

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 <if 
Cutting_or 
Embank-

1,ne_nt. · 

None. 

11 

9 
9 

12 
7, 
1 

3 
JO 
6 

35 

19 
4 

6 
10 
6 

6 
9 

14 

21 

11 
9 

15 

5 

· Desc~iption of Cutting~. 

·-

Clay and gravel (both 
sides) 

Embankment. 
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 

clay (both sides). 
Embankment. 

Ditto. 

an d 

Clay, gravel, and shott y 
ironstone. 

Shottery and solid iron-
stone. 

Clay and sandstone. 
Clay. 
Rotten· slate sandstone 

and clay. 
Sandstone clay and rot 

ten slate (both sides). 



No. oj Sheet. 

33 

LOVELY BANKS 

Chains 
of 

straight 
Lines. 

15 
4 
3 

10 

Total.... 32 

01,..alns 
of 

Curve; 

15 
6 
3 
3 
6 
9 
6 

48 

34 4 8 
5 4 

SPRING HILL. 2 6 
15 5 

6 3 
4 
6 
7 
5 

Total .... 132-48 

SPRING HILL. 

SPRING HILL. 

37 

SPRING HILL. 

3 
3 

10 
4 
9 

Total.... 29 

SPRING HILL. 

0 
3 
6 
4 
2 
4 
l 

Total.... 20 

SPRING HILL. 

5 
6 
4 
4 

12 

Total.... 31 

80 

80 

4 
5 
3 
5 
8 

10 
4 

12 

51 

10 
7 
3 

10 
10 
12 

8 

60 

5 
8 
8 
4 
4 

10 
10 

49 

[ 48] 

Length of 
Radii Inclination Gradicnt4 
- of of Gradient., ______ , 

Curves. Levell Rise.\ Fall. 
Br-idges and Culverts. Roads, ~-c. 

chains. 

6 
4 

12 
12 
20 
60 
10 

10 
10 
11 
12 
12 
20 
40 
20 
16 

8 
5 
4 

12 
40 
12 

5 
40 

25 
15 

4 
30 
40 
40 
20 

10 
15 
20 
20 
15 
30 
40 

l in 22 
· 1 in 25 
·1 in 22 
1 in 33 
1 in 55 
1 in 52 
1 in 76 
1 in 44 

1 in50' 
About level 

1 in 37 
1 in 33 
1 in 26 

1 in 24 
1 in 20 
1 in 30 
1 in 24 

1 in 23 
1 in 23!, 
1 in 33 
1 in 49 
1 in 27 
1 in 22 
1 in 19 
1 in 23~ 

1 in 22½ 
1 in 18½ 
1 in 14½ 
1 in 19 
1 in 24½ 
1 in 23 
1 in 29 
1 in 19 
1 in 88 
1 in 33 

1 in 29 

5 

1 in 41 
About level 11 

l in 63~ 
1 in 33 

1 in 33 
1 in 34 
l in 31 

14 
6 

15 
43 
15 

46 
3 
5 

26 

3 
13 

5 
4 
-5 
4 
3 

43 

4 
14 

9 
18 

9 
3 
2 

4 Culverts N os. 112, 113, 
27 114, 118, 18 x 18, stone, 
5 (good). Nos. 115, 116, 

11 & 117, 24 X 24, ditto, 
6 (good). 

7 

Private road to 
" Bisdee's" 

2 Culverts No. 119, 18 -x 24, None 
stone, (good). Nos. 120, 
122, 123, 125, 126, 128, 
and 129, 18 x 12, ditto, 
(good). Nos. 121 and 
124, 15 x 15, ditto, (good). 
No. 127 ,. 15 x 24, ditto, 
(g·ood). 

Culvert Nos. 130 & 134, 
18 x 18, stone, (good). 
N OS. 131, 132, 136, 
18 x 12, ditto, · (good). 
No. 133, 24 x 24, ditto, 
(good). N os. 135 & 137, 
24 x 12, ditto, (good). 

Road (private) 
to Pentycink's 

Culvert No. 138, 12 x 24, None 
stone, (bad). No. 139, 

8 

18 x 18, ditto, (good). 

Culverts No. 140, 32 x 24, None 
stone, (good). 

20 Culvert No. 141, timber, Private road to 
1 48 x 48, (bad). Nos. "Savages" 

142, 143, 18 x 12, stone, 
5 (good). No. 144, 24 x 18 

43 ditto, (good). 

46 Culvert No. 145, 18 x 12, None 
10 stone, (good). Nos. 14G 
24 and 148, 30 x 30, ditto, 

(~ood). Nos. 147, 149, 
151, 153, 24 x 24, ditto, 
(good). Nos. 150 & 152, 
24 x 18, ditto, (good). 

Cltains of 
c;;tting or 
Embanh-

mcnt. 

32 

3 

4 
12 

6 
12 

0 
48 

21 

7 
45 

5 
2 
7 
3 
3 
3 

36 

10 
46 

2 
4 

9 

20 

8 
20 
18 

77 

Dcscriptio1t of Cuttings. 

Solid sandstone, , clay, 
sandstone and clay. 

Shottery sandstone (both 
sides. 

Embankment. 
Sandstone and clay (both 

sides). 

Embankmeni. 
Clay. 

J)itto. 
Ditto. 

Shottery ironstone and 
rotten slate, shottery 
sandstone. 

Embankment. 
Shottery ironstone and 

clay, solid ironstone, 
solid sandstone. 

Shottery slate and clay. 
Clay. 
Solid ironstone. 
Clay. 

Ditto and boulders, 
Ditto. 

Rotten slate and clay, 
clay and boulders and 
shottery ironstone. 

Clay and boulders. 
Solid ironstone, shottery 

ironstone, clay and 
boulders. 

Solid ironstone. 
Solid ironstone, clay and 

boulders. 
Shottery ironstone, 

Solid ironstone, clay and 
shottm;y ironstone. 

Clay. 
Ditto. 
Ditto. 

Clay nnd boulders, solid 
ironstone. 

Clay nnd boulders, shot­
tery ironstone. -



No. of Sliect, 

40 

JERICHO. 

41 

Chai71:s 
of 

straight 
Lines. 

74 

24 
9 
6½ 

Total.... 39½ 

Total .... 

43 

Total. •.. 

52, 
3· 
8 
1 

64 

48 
19 

67 

25 
10 
14 
·4 i 

I 

I 

Cllains 
of 

CU'tve. 

6 

4"-2 

5 
3 
9 

12 
8 

41½ 

3 
5 
4. 
4 

16 

13 

13 

11 
9 
7 

Total .... ~27-

45 

Total. ... 

Total. .. -

17 
·9 
16 

42 

13 I 
15 

7 ; 
5 
6 i 

7 
5 
7 
4 
8 
7 

38 

3 
5 
4 
5 
6 
5 
6 

46 I 34 

Rad-ii 
of 

Curves. 

chains. 
15 

5 
6 

20 
20 
40 

7 

5 
5 
3 

10 

40 

15 
30 
20 

20 
25 
20 
20 
16 
15 

8 
10 

6 
5 

14 
5 

40 

[ 49] 

Length of 
Inclination Grad-lent. 
of Gradient, 

Levell Rise, !Fall, 
B,-,idges and Culverts, Roads, ,S·c, 

1 in 30½ .. 
1 in 48½ ... 
1 in 56 .. 
l in 62 .. 
l in 36½ .. 
l in 53 .. 

About level 10 
1 in 30 .. 
1 in 51½ .. 

About level 5 
1 in 99 .. 

About level 7 
-lin99 .. 

About level 12 
1 in 66 
1 in 94 

About leyel 5 
1 in 63 
1 in 30 
1 in 39 
l in 66 

About level 20 
· 1 in 66 

1 in 48 
About level 10 

1 in 92 
About level 10 

1 in 73 
1 in 82½ 

About level 13 

1 in 66 
About level 30 

1 in 57 
l in 99 

About level 

1 in 129 
1 in 55 
1 in 34½ 
1 in 57! 
1 in 83½ 

13 

About level 
1 in 62 

25 · 

1 in 42 
1 in 99 
1 in 49 
1 in 29 
I in 44 
1 in 102! .. 
1 in 49 
1 in 23 
1 in 33 
I in 66 
Level 

1 in 37½ 

1 in 35 
1 in 26 : 
1 in 39 

About level 

2 

5 ; 

.. .. 

.. 

.. .. .. 

.. .. 
3 

3 

5 
10 

5 
2 

11 
7 

3 

2 

25 

10 
10 

7 

4 
26 

7 
5 

15 
7 

18 

3 

4 
3 

4 
11 

7 
4 

6 Culvert No, 154, 24 x 30, Occup. road 
11 stone, (bad). No. 155, Ditto 

5 24 X 36, ditto ( qouble) Ditt~ 
10 (good). No. 156, 24x24, 

5 atone, (good). N!J, 157, 
5 24 X 12, ditto, (good), 

No. 158, 30 x 24, ditto, 
5 Bridge No. 13, 2 spans 
5 each, 20 feet, masonry 

with timber top, (bad 
order.) ' 

Culvert No. 159, 27 x 30, ,Private _road 
stone, (doul)le), (good). 
No, 160, 36 x 48, ditto, 
ditto, (good). No. 161, 
30 x 30, ditto, ditto, 
(good) No. 162, 12x15, 
stone, (good). No. 163, 
30 x 24, ditto, (good). · 

Culvert No. 164, 1.5 x 12, 
stone, (good). No. 165, 
15 x 15, ditto, (good). 
No. 166, 30 x 36, ditto, 
good). No, 167, 6 x 6, 
rough stone arch, (good). 
No 168, 18 x 12, stone, 
(good). 

Culvert No. 169, 24 x 30, 
stone, (good). No. 170, 
18 x 24, (4 culverts), 
stone, (good). No. 171, 
24 x 36, (double), ditto, 
(good). No.172,18xl8, 
stone, (good). 

Culvert No. 173 & ;t74, 
21 x 24, stone, (good), 
No. l 75, 15 x 20, ditto, 
(bad). No. 176, 24x24, 
ditto, (good). 

Occup, road 

Private road to 
'' Wilson's" 

None 

Culverts No. 177, 42 x 36, Roadway 
masonry, (good). No. 

7 178, 15 x 18, stone, 
13 (good). No.179,20xl2, 

4 ditto, (good). 
14 

42 Culvert No. 18'), 18 x 18, 
21 stone, (good.) No. 181, 
12 18 x 12, ditto, (good).· 

No. 182, 24 x 18, ditto, 
(good). No. l:83,24x24, 
ditto, (good). No. 184, 
30 x 24, sto'ne, (double),· 
(good). 

None 

Chains of · 
Cutting 
or Em--

bankment, 

4 

4 
4 
7 

36 

7 

2 
3 

7 
14 

20 

5 

3 
9 
4 

10 
4 

10 
4 

10 
4 

·13 
5 
4 

12 

40 
4 
6 
5 

6 
5 
2 

- --

Des_cription of (Ju_ttings. 

Clay, 

Embankment. 
Ditto. 
Ditto. 

- -

Iron~toi,e (shottery and 
solid. 

Empankment. 

Embankment. 
Shottery ironstone (both 

sides). 
Shottery ironstone. 
Solid and shottery iron­

stone. 
Embankment on one 

side. 

Embankment, 

Clay (both sides. 
Embankment. 
Clay, 
Clay. 
Embankment. 

Clay. 
Sandstone and rotten 

clay stone (both sides) 
Ditto (one side). · 

Embankment. 
Shottery sandstone, 
Embankment. 
Clay (both sides). 
·Clay ( one side), 

Clay and boulders. 
Ditto, 

Embankment. 
Clay and boulders (both 

sides). 
Clay. 
Embankment. 
Sandstone. 
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Chains Length of 
of Chains Radii Inclination G,-adient. 

No, of Sheet, straight of of of Grad-lent, Bridges and Culverts. Roads, 9·c. 
Lines. Curve. Curves. Level\ Rise.\ Fall. 

chains. 
47 4 5 6 About level 32 Culvert No. 185, 18 x 24, Street 

4 6 12 1 in 102 .. 48 stone, (good).· No. 186, 
22 6 30 36 X 24, ditto, (good). 
27 6 40 No. 187, 24 x 24, ditto, 

(good). No. 188, 18 x 18, 
ditto, (good). 

-----
Total .... 57 23 

48 20 6 15 About level 17 Culvert Nos. 189 and 190, Street 
54 1 in 75 .. 8 18.x 18, stone, (good). . Ditto 

OATLANDS. 1 in 32 .. 10 Lane 
lin 61 .. 7 StreP.t 
1 in 85 .. .. 9 Ditto 
1 in 28 .. .. 9 Ditto 
1 in 42 .. .. 7 

About level 13 
------

Total ..•. 74 6 

49 9 5 8 About level 5 .. Strr.et 
17 cha. 
80 lks. 

------. s 26 chs. I Total,; t 80lks. 

No. of Sheet. 

1 

2 

3 

4 

6 

6 

7 

8 

g-

10 

11 

12 

1:3 

14 

15 

16 

17 

5 

Chains of 
straight 

Line. 

75 

61 

61 

46 

43 

37 

54 

52 

4G 

.38 

87 

80 

67 

30·50 

80 

80 

65 

100:l'/.i0 
'-

1 in 46 .. 5 Street 
About level 6 Lane 

1 iu 85 .. .. 9 Street 
' 1 in 92 .. .. 6·80 Ross-street 

GENERAL SUMMARY ofStraiglit Lines and Curves. 

Chafos of Chains of Chains.of 
No. of Sheet. straight No. of Sheet. Curves. Line. Curves. 

----
5 18 71 9 35 

19 19 60 20 3G 

19 20 72 8 37 
,. 

34 21 60 20 38 

37 22 35 55 39 

43 23 59 41 40 

26 24 62·50 37•50 41 

28 25 75 5. 42 

34 26 80 - 43 

42 27 73 7 44 

13 28 64 16 45 

- 29 63 17 46 

13 30 37 43 47 

49·50 31 46 34 48 

- 32 33 47 49 

- 33 32 48 

15 34 32 48 

377·50 954·50 465·50 
y 

TOTAL LENGTH, chains ••••• , • , • , •• 3942·80 

Chains of 
Cu.ttin{J or 
Embanli- Description of Cuttin(Ji, 

ment. 

16 Rock and sandstone. 

None 

None 

Chains of Chains of straight 
Line. Curves. 

- 80 

- 80 

29 51 

20 6() 

31 49 
" 

74 6 

39·50 41•50 

64 ]6 

67 13 

53 27 
-

42 38 

46 3-i 

57 23 

74 6 

26·80 5 

623·30 529·50 



AN ALY SIS of the preceding Tables, showing the Length of ea~h Gradient under each Head, and whetlter tlte same rises or falls, counting from Hobart ToW11, 

GRADIENTS EXCEEDING- ' 

I in 20. I in 30. I in 40. I in 50. I in 60. 'I in 70. I in 80. 1 in 90, I in 100. 1 in no. 1 in 120. l in 130. I,.in 140. About,L~el. 

· Rise. I Fall. Rise. I Fall. Rise. Fall. Risli.1 Fall. Rise. j Fall. Rise. j Fall. Rise., Fall. Rise. I Fall. Rise. I Fall. Rise. j Fall. . Rise. I Fall. Rise. j Fall. Ri,se. j Fall. 
" 

.chains chains chains chains chains chains chains ch'l.ins chains chains chains chains chains chains chains chains chains chains chains, chains chains chains chains chains - chains chains chains 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 10 
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 19 4 7 .3 14 27 9 3 12 · 7 9 3 25 ·13 5 10 5 3 5, 8 ·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 12 9 4 4 8 6 2 4 9 13 10 4 9 3 6·80 9 6 
10 7 3 7 16 3· 13 5 6 10 6 6 24 2 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 18 3 3 10 
4 5 5 4 11 4 7 5 19 7 4 5 10 6 25 

14 4 4 18 8 9 3 14 6 '5 4 10 25 6 4 
3 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 ? 10 7 
6 3 5 10 9 7 7 6 3 3 6 6 32 

, 3 4 14 24 5 1 ·2 '. 7 5 10 .. 15 13 
4 27 8 6 8 11 5 3 5 8 5 5-
3 5 8 5 18 7 f> 4 10 5 • 7 

36 20 11 5 10 4 5 7 11 18 
53 rn 10 7 4 7 15 5 

5 21 15 42 2 '- 11 4 
7 9 43 ·11!, 4 . 9 5 

10 5 4 ' 5 15· 
29 15 5 70 45 
8 5 5 7 

15 5 11 5 
13 2 . 15 4 

8 11 .. 12 -5 
18 15 4 11 
15 7 3 10 
46 10 8 5 
3 4 '"l 

26 11 12 
3 3 5 

13 26 · 20 
5 10 10 
4 ·17 10 

43 
, 

10 13 
7 20 30 
9 - - .. ,. - . -- --· 8 13 

18 12 25 
9 : 

.2 
11 ' 5 

32 
,· 

17 
.. 13 

5 
\ .6 

-------y--' 

I I I I I I I 19 I I I I I I I I I I 6•8ol I I I I I 2 I I 12 5 42 21 30 21 23 14 18 18 17 16 7 9 7 13 3 5 4 5· 2 87 

I 1· 489 I 1s2 I 2s4_ I 289 J rno I 1s1 · I· 132 I ma I 152 I 177 I 109 I I I I 109 I a1-8ol I I I I .. 

I 1cl J. 78 49 90 66 46 87 27 32 37 5 1013 

TOTAL LENGTH, chains .. · •.... ,........ 3942·80 
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APPENDIX G 4. Reports on Pre­

limlnarv Su,· .. 
veys of pro-

1}~:.•1,,~ r;;it,! · REPORT by MESSRS. SORELL AND DAVIES, Civil and Mecltanical Engineers, accompanying Plans and Sections 
Line Rai!1cay. of two Routes from 81·d Milestone to a Soutltern Terminus-one vid Park-street, and the other vid the .Domain. 

APPE.s DIX G 4. 

Report by 
l\Icssrs. S,,RrLL 
&: DAVJE.S, Civil 
Engineers, on 
the routes from 
3rd. milestone to 
a southern ter­
minus viti Park­
street nnd vid 
t_hc Dorna:n. 

SIR, 

HAVING received instructions from you to examine the levels from Hob_nrt Town to the third (3rd) milestone on 
the Main Road viii Park-street, and compare them with levels via Domain and 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 sl1ows a detailed survey of the lines we were instructed to examine, with the features of the inter­
mediate and surrounding country. The dotted lines indicate the approximate direction that must be followed by 
Railways, and stating more or less closely the routes under co~sideration. _ 

The Sections show the actual levels taken by us, with such other information as we thought well to afford with 
regnrtl to probable railway routes and other difficulties to be. surmounted. 

It must be understood that all work shown in dotted lines is merely app1·oximate, although we feel sure that a 
future Engineering Survey in the same direction will deviate but little from the lines indicated. . 

Starting from Macquarie-street Bridge we obtain a level gradient to a point nearly midwny 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 (1 in 45), crossing 
the New Town Creek Bay by a viaduct, and thence passing by a very easy gradient to O'Brien's Bridge. 

We have indicated, however, another system of gradients on Pinn and Section, supposing that your Commission 
will probably consider the claims of the modern Light Railways. The Section will show th11t su11posing the '' Light 
Railway" to be adopted we increase the gradients to one in forty (1 in 40) and one in thirty ( I 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 l1eight 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 Macquarie-street 
.Bridge to Bridge in Cornelian Bay, whence to O'Brien's Bridge there is no further difficulty. The Section will show 
that the gradients on such line are every whore easy,-but we have to state that the cuttings, owing to the steepness 
of the Cross Sections and the character of the rock, will be hravy throughout. We have simply shown the Section 
of this line and direction on plan, believing it improbable that the said lines (viii Domain) will ever be carried out. 

With rel!nrcl 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 1,e 
adopted. ,v e shall, however, be happy to afford your Commission any further information we possess that may be 
deemed requisite. · 

We have, tl1e honor to be, 
Sir, 

Your obedient servants, 

- To C. S. CANSDELL, EsQ., M. H.A., 
SORELL & DAVIES, Civil Engineers, cj-c. 

At•PENDIX G 5. 

HeJ)Ol't by 
l\lessrs. SORRLL 
&: J>,n'IER, Civil 
J~ngineers, 
nccompnnying 
Plans of the 
Routrs vid 
A u,stin's Ferry. 

Chairman Main Line Railway Royal Commission, 

APPENDIX G 5. 

REPORT l7!J Messrs. SORELL and DAVIES, Civil Engineei·s, accompanying tlte Plans of the· Routes su1'veyed lry 
them vid Austin's Fen·y. 

Sin, 
Stone Buildings, 23rd July, 1868. 

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. I. Section A B, on topographical map No. 1, embraces the route fro'm 4,us_qn'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. l for detail information. 

No. 2. Section BC on plan No. 2, carries us on until we meet Sprent's Line, a distance of about 12 miles. 
No. 3. Section CD 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 is 

attained. 'rhe distance.is.about 10 miles. . 
No. 1 Section presen_ts a most favourable aspect. The approaches· from the so nth-western side so as to cross the 

River Derwent "indicate no more. than ordinary difficulty. We, however, can discover nothing in the Dog-nose 
Point route to enable us to recommend it in preference to crossing at Austin's Ferry. By -the first-mentioned 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, and no curves 
. of short radius. Should it be desired to connect this section 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 
the Jordan River at Pontville. · 
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No. 2, Section BC. There will be but little difficulty in taking the line via Native Corners into Sprent's Line to 

the eastward of Gunning's Sugar-Loaf: 
No. 3. Section CD has been already reported upon by Mr. Sprent. 
No. 4, DE. From this point the real difficulty commences. Mr. 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 Coal 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 pierced 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 'l'iberias is arrived at by an easy 
gradient. Here the chief difficulty ends. We proposed to obtain a ruling gradient of not more than l 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. The 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 Tree Bottom, (the highest point on the line.) The 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 result 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 cif 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,_perhaps, be expected to say a few words as to the advantages 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 1 in 12 reduced to 1 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; 

The Ch.airman Royal Commission Main Line Railway, 
SORELL & DAVIES, Civil Engineers, c!-c, 

APPENDIX G 6. 
SUPPLEMENTARY REPORT on the Routes via Austin's Ferry. 

Stone Buildings,. July 30th, 1868. 
S1a, , 

· 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 Bagdod Plains neor Brighton, where the line would diverge on level ground, either to meet the 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 os 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, 303 feet above the sea, at Austin's Ferry; 
and this moderate height would be very materially reduced by the necessary windings of the railroarl, as the existing 
road goes over hill ancl 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 would have to be crossed at a place not unlike the ravine crossed by the well-known Horse Shoe 
Bridge. By a detour of no great distance, however, the Strathallan 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 
close 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 Campania, 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 co·ustruction. 

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 Line: we found, however, 

' the tier perfectly impracticable, so had to fall back on the Tea Tree Brush and Campania line, 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 bluff and broken nature of the country. We 
were unable to materially reduce his gradients of I in 12 by that route. 

After much examination we think we have hit 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 heavy works. 

·The route then recommended by us as worthy of further survey ~kirts the Coal River, taking the western ridges 
forming the basin known as Brandy Bottom, rounding Whisky Hill, and winding the range till it reaches a line 
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slightly below the existing road from Jerus!!.lem to Lake Tiberias and Mount Seymour, commonly knownasStokell's 
Road, piercing a saddle by a tunnel or cutting of no great length, and emerging in the gully of Hunter's Creek, 
whence it is perfectly easy to reach the '!'able Land at Lake Tiberius . 

The barometrical observations on this route give, supposing the lino to be straight, a gradient of somewhere 
about 1 in 30 : the more circuitous route that a railway m~st take. would modify the 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 ba,r 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., 
Chairman Main Railway Royal Commission. 

SORELL & DAVIES. 

APPENDIX G 7. 
MEMORANDUM FOR MESSRS. SORELL AND DAVIES. 

S"UPPLEMENTA,RY REPORT by C. GouLD, Esq., on tlte Approacltesto tlteRoutevidAustin's Ferry, andupm 
_ tlte Practicability of cross_ing tlte River at tltat Point. 

THE following remarks upon the structure of the approaches 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 im-portant f?r. ~recision th3:t a special surv~y should b~ marle of the approaches, and that portion of the 

nver rmmediately adJOimng, as details can only be given approximately upon such a Plan as the accompanying one. 
It appears by the sounctings which I have taken, that the channel crosses obliquely from the fe1Ty upon the left 

bank ot the.river to the point marked A upon the Plan on the right bank, and the set of the cuiTcmt is in the same 
direction. • The greatest depth from ferry to ferry is about five fathoms, and the width of three fathoms water about 
12 chains. 'fhe 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· oil 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 be 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. The formation is basaltic at A, and concealed on the opposite point 
by a bank of loose gravel. The dis.tance is much irreater 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 crossin[J' may be obtained shorter than 
either of those referred to above at 8 or 10 chains distance above the ferry upon the right bank. 
July 31st, 1868. (Signed) CHARLES GOULD. 

APPENDIX G 8. 

REPORT by W. HoGAN, Esq., C.E., accompanying Plan and Section ef tlte Route via tltP- Valle.11 rif tlie Jordan. 

Srn, 
New Town, 6tlt August, 1868. 

I HAVE the honor to inform you that, in accordance with my instructions from the Royal Commission on the 
Main Line Railway, I have examined the Vulley of the Riv<>r Jordan, from Picton to the point at which the Main 
Road and Broad Mars~ Road meet at Pontville. · 

I also made a Stnff Level and Flat Survey of a line from Picton to the Hollow Tree Bottom, the result of which 
I beg to submit in the following remarks. . 

Commencing at the junction of the Green Ponds Rivul~t with the Jordan ancl proceeding southerly, I find that 
a viaduct of some extent would be required acro$3 the Green Ponds Rivulet, and extending beyond the line of 
inundation across a small flat. For the ffrst two miles and a half the banks are rather unfavourable; the formation 
is basaltic, and would require some i;;tiff cutting· for nearly half the distance: the south bank appears to be the most 
favourable. This distance will bl'ing me to i\-1 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, and narrows gl'Rdually for three-fourths 
ofa mile past Mr. ,veedon's farm-house. Here this Valley ends, and touches on a sandstone formation on the west 
bank of the river. From Mr. Pitt's farm, (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 from the river for about half a mile. 

Prom this point (Con plan) the hills assume a bolder appearance, and woulc;I confine the line to about the 
·present road, where occasional cuttin!!:S of a slight nature would be requisite. This would bring me to Mr. Rey'nolds' 
farm, about where the line would strike the Broad 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 
ronnd a sharp turn (Don plan), 'fhrougl1 Elderslie-the line would be slightly below the present road, and strike it 
again at Mr. Brock's form, (E on plan). It must then follow close to the road for about three miles, which, I may 
say, is almost perfectly level-in fact, I believe the grmernl direction of the road would be found to be the l1est route 
to adopt, as it has been skilfully selected. At tho point (Fon plan) it would be necessary to bridge the river twice, 
as a sf'vere cutting has been made for the road, close up to which the river runs from 'fonlcs' Inn, (G on plan). 
The line might lead straight away for Pontville without difficulty, or if towards Bridgewater, about as indicated on 
plan. 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 availalJle 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 of about I in 60 can be obtained to 
the head of the Folly Farm Flat, passing within a short distance of Mr. Broqk's farm-house, and crossing the main 
road about one mile south of Melton Mowbray. A distance of about 3~ 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 aw,,y with. 
the gradient of 1 iu 15, as the Quoin Creek is about the same level as the point at whid1 the gradient of I in 60 
would cease to be available, or it might be avoit.led by turning from Folly Farm Flat before mentioned up the 
Serpentine BivulPt, 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 some severe cutting would be requisite to obtain 
the necessary curve from the Serpentine Rivulet to the Quoin Creek, the junction 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, 

. wo"uld be alone determined by minute detail. I may here state, in connection with this portion of, the work,-that is 
from Picton to the Quoin Creek,-a distance of about 2! 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 itsjunctfon with the Valley with which I have to deal. The bank for this distance on the whole is of a very 
favourable character, admitting of fair curves and slightly sloping. I cr-oss one ·stream where bridging of a moderate 
description would be necessary, (Con IJlan '· The gradient for this mile could Le got at I in 130; but I find I should 
have to adopt 1 in 62, to keep above some eandstone 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 pro1wrty of Mr. Bisdee, a distance of three quarters of a mile, the Valley becomes 
contracted for about 20 chains, averaging about 2 chains in width, and,bounded on both sides by sandstone rocks of 
a broken character. For a short distance a cuttinl!' 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 bein"' 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 woulrl be necessary to hold every foot of ground already 
gained, a cutting of nearly 10 chains becomes indispensable, throngh a friable sandstone rock; the gradient would be 
also 1 in 50. From this point to a hut at Mr. "Whiting's farm, a distance of three-quarters of a mile, 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. '£his distance will be arrived at by a gradient of 1 in 40. From this point to a small 
hill south of and close to Mr. Whiting'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 a bout I in 36, through an otherwise favourable country. From 
this point to a saddle (E on plan) about 15 chains N. E. of Mount Mercer, a dista!!ce of I mile, I rise 240 feet, and 
would require a cut through the sadJle of 40 feet to give a gradient of about I in 40 ·for that_ distance. From this 
point to another sarldle, a distance of I¾ milf's, and which is the only obstacle bPtween me . and.- the Hollow 'l'ree 
Bottom ; this I get through with a cut for a few chains of about 40 feet, and which gives a gradient for the last 
l¾ miles of 1 in 42. With this cut I would be at an altitude of 976 feet above my starting point near Picton 
Township, and 72 feet above the difficulty which _Mr. Spreut 1c:ncountered in emleavouring to reach the Hollow Tree 
Bottom from the Jerusalem side. 11rom this I continued my line i.nto the flats between Mr. Salmon's farm and Mr. 
Btokell's, for a distance of I 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 g-round 
is almost perfectly level to Jericho, at an altitude of 004 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., M.H.A., 
Cliairman Main Line Railway Royal Commission, 

WM. HOGAN. 

STATISTICS RELATING TO TRAFFIC AND OTHER MATTERS. 

APPENDIX H 1. 

APPENDIX, G B._ 

Report by W, 
HOGAN, Esq., 
as to route via 
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Jordan. _ 
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APPENDIX H l, [Tables furnished by J.E. CALDER, Esq., Surveyor-General, and referred to in his Evidence.] 
TABLE ef some Articles Qf Farm Produce, maniifactured and unmanufactu1·ed, imported- by the Colonies 

Victoria, New South lVales, South Australia, Queensland, and New Zealand during the Years 1865 and 1866. 
of T~!~~ •t~:i~~e 

l!.865. :IJ.86~. 
~OTAL. 

COLONY.-
Quantity. 

cwts. 
Victoria .................. denom. various. 
New South Wales .. .. .. .. . 3099 
South Australia • . . . • . . . . . . 2383 
Queensland ......•.. , . . . . 2279 pkgs. 
New Zealand, .••.•....... ·I no entry. 

Declared Value. Quantity. 

BACON AND HAMS. 

£ 
48,692 
14,394 
10,337 
ll,384 I 

cwts. 
denom. various. 

3670 
1833 

937 pkgs. 
unknown. 

Declared Value. . 

£ 
93,640 
18,335 

9594 
8647 

cwts. 
denom. various. 

-6769 
4216 
3216 pkgs, 

unknown. 

Declared Value. 

£ 
142,332 
32,729 
19,931 
20,031 

215,023 

imported by 
adjoining 
Colonies. 
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Statisf.ics rclat-­

.ing to Traffic 
and other 
matters. 

1865. 18<515. 

Al'PBNDL'C H 1. 

Table furnished 
by J, E, C.i.L• 
Dlm., Esq., 
showing Farm 
Produce im ... 
ported by the 
ndjoining 
Colonieil, 

COLONY. 

Victoria .• , .....••..••••.. 
New South Wales •........ 
South Australia ....•..... 
Queensland ... , .•.•....... 
New Zealand .......... . 

Quantity. 

bushels. 
309,377 
102,313 

nil. 
99,735 

no enh·y. 

Victoria.. • . . . . . . . . • . . . . . . r d . · 1 
N S I W 1 ,. enomma-ew out 1 a es · . . . . . . . . ti 
South Australia . . . . . . . . . . . var~:~s. 
Queensland .............. . 
New Zeaiand .• _ •••••..•••• 

"'' Butter and Cheese. 

Victoria ................... f , { 
New South ·walest . . . . . . . . denomina-
South Australia . . . . . • . • • . . tions 
Queensland.. . . . . . . . • . • . . . various. 
New Zealand ........... .. 

t See Butter. 

Victoria .•••....• , ....•.•. 
New South Wales .•....•. 
South Australia ...•.•.•.. 
Qneensland ..••• , ....... . 
New Zealand ........... . 

Victoria .. , ...•.......•••• 

New South Wale& .•••••.. 
South Australia ••••• , .... 
Queensland •••.••....•••• 
New Zealand .......•.... 

Victoria ....•..... , ••••. ,. 
New South Wales ....... . 
South Australia ......... . 
Queensland . . . • • . . . • •••. 
New Zealand ........... . 

Victoria .••.... , ••......... 
New South Wales , .•..•.. 
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 

bushels. 
.11,149 

598 
no separate 

973 
18,904 

bushels. 
6628 

no enti·y. 
no entry. 

1003 
no entry. 

Victoria, •....••.• , ...... . 
bushels. 
508,665 

New South Wales •.••.• , • 
South Australia , , •••••... 
Queensland ........•••••. 
New Zealand ............. . 

593 
no separate 
15,402 
99,295. 

:j: Correctly quoted. 

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 t1ons 14,533 
1773 . various. 6652 

28,945 32,829 
no entry, no entry. unknown. 

CHEESE. 
£, £ 

40,905 75,959 

6496 } •~w .. -l 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,fl37 261,105 
383,546 unknown. 

FRUIT, GREEN. 

£ bushels. £ 
98,223 203,863 . 113/.!68 

and58tons. 
21,736 9969 IG,159 

6892 not given. 4892 
23,622 24,163 17,502 
19,605 unknown, 

GRAIN, BARLEY. 

£ bushels. £ 
3117 345,451 75,547 
188 43,678 084,5 

entry. no separate entry. 
293 1591 420 

8561 unknown 

BEAN& AND PEAS. 

£ 
2795 

376 

£ 
96,613 

263 
entry. 

3840 
24,746 

bushels. £ 
6384 2224 
2532 592 

no entry. 
661 309 

unknown. 

OATS. 

bushels. I £ 
546,954 145,811 

86,850 I 5352:j: 
no separate entry. 
16,816 5099 

unkno'\\'.n, •• 

TOTAL. 

Quantity. Declared Value, 

bushels. £, 
432,493 39,516 
126,666 7964 

nil. · nil. 
129,054 21,405 

unknown. unknown. 

688,213 68,885 

£ 

f den?mina- J 214,454 

tions 18,097 

various. j 8425 
61,774 

------
302,750 

£ 

} deeITTm,0-1 
116,864 

17,903 t10ns 
val'ious. 15,774 

10,214 
-----

IG0,755 

tons. £ 
33,983 711,888 

· 54,154 1,004,279 
605 0489 

2G,0,53 520,239 
19,801 383,546 

134,596 2,G35,433 

bushels. £ 
382,320 211,401 

and 98 tons. 
46,102 37,895 

not g·iven. 11,784 
51,780 41,124 
25,003 19,605 

506,195 
and 08 tons. 

321,890 

bushels. £ 
356,600 80,664 
44,476 7033 

no· enti·y. 
25G4 713 

18,904 8561 

422,344 96,971 

bushels. £ 
13,012 5019 

2532 502 
no entry. 

1G64 685 
unknown. 

. 17,208 0206 

bushels. £ 
1,0,55,619 242,422 

87,443 5615 
no separate entry. 
32,258 8939 
99,205 .. 24,746 

1,274,615 281,722 
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1865. 1866. 

COLONY, 

Q,,~""'· IDool•,•!VolM, I Declared Value. Quant-Uy. 
I 

I 

Victoria ••••••••••••••..•. 
New South Wales ••......• 
South Australia •........•• 
Queensland ........•.•.• ,. 
New Zealand . , ......... .. 

Victoria .•...•.•. , .....••• ·I 
New South Wales ••••••••. 
South Australia ......... , . 
Queensland ...• , ••••••... · 1· 
New Zealand .•.•••.•..• , •. 

bushels. 
1,001,625 

692,826 
no separate 

286 
331,116 

tons. 
432 

73 
45 

ll,497bales 
no entry. 

Victoria • ......... , .... , • • { . . } I 
New South Wales , . . . . . . . . denomma-
South Australia •.• , •. , . . • . tions 
Queensland ....•••..•. ; . . . varions. I 
New Zealand .• ,,........... _ 

Victoria -••• , •••• , • , •• , .•. 
New South Wales •........ 
South Australia •..•... , .• ; 
Queensland • , •........... 
New Zealand ...... , ..... 

number. 
2370 

106 
no entry.* 

2015 
306 

£ 
466,480 
305,418 

entry. 
84 

129,186 

£ 
3216 
420 
204 

~2,409 

£ 
48,179 
11,143 
14,286 

1435 
23,925 

WHEAT. 
bushels. 

1,279,474 
1,093,081 

no separate 
5063 

unknown. 

HAY. 
tons. 

22 
. 183 

65 
11,281 bales 
unknown 

HOPS. 

I} den?mina-1 I t10ns I various, I 

LIVE STOCK, HORSES, 
£ number. 

42,128 2439 
3692 135 

28,622 
9395 

no enti•y.* 
1147 

unknown. 

£ 
433,119 
351,973 

entry. 
1573 

£ 
145 
790 
572 

21,137 

£ 
70,263 

7678 
16,002 

910 

£ 
34,354 
11,967 

15,738 

• Description of Stock uot distinguished. Total value imported in the year 1865, 
£40,858; ic.. 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 Australia •• , •••.••.• 
Queeensland ..........•... 
New ·zealand , ........... . 

Victoria, •• ,., .•.. , ...••.. 
New South Wales . , .•••... 
South Australia ........•• 
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 
Queen,sland •.•• , . , •...• , , 167 
New Zealand .... , . , • , •• , no entry. 

HORNED CATTLE. 
£ number. 

335,677 53,546 
2200t 1 

1763 
88,397 

£. 
6218 

103 

350 

£ 
217,832 

9099 

9260; 
27,952 

£ 
125,721 

21,892 
14,043 

170 

no entry. 
43 

unknown. 

PIGS. 
number. 

3486 
4 

no entry. 
49 

unknown. 

SHEEP. 
number. 
281,968 

239' 
no entry. 

214 
unknown, 

MALT. 
bushels. 
240,155 

& 585 tanks, &c. 
48,539 
95,256 

no entry. 
unknown. 

I 
I-

£ 
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' 

1,687,851 

£ 
3361 
1210 

7.76 
43,546 

48,893 

I £ 

} { 

118,442 

I 
den?mina- 18,821 

t10ns 30,288 
various, _ 2345 

number. 
4809 

241 
no·entry; 

3162 
306 

8518 

number. 
106,022 

7 
no entl·y. 

56 
7337 

113,422 

numl:ier, 
5853 
123 

no entry. 
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 
1------

193,821 

£ 
76,482 
15,659 

44,354· 
9395 

145,890 

£ 
660,122 

2240 

2373 
88,397 

753;132 

£. 
10,612 

111 

393 

11,116 

£ 
467,832 
12,136 

15,357 
27,952 

523,277 

£ 
288,582 

45.714 
46;345 

170 

380,811 

Statistics rclat­
.ing to Traffic 
and other 
matters. 

APPENDIX HI. 

Table. furnished 
by J.E. CAL· 
DEB Esq., 
showing Farm 
Produce im­
ported by tbe 
adjoining · 
Volonies-. 
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1865, 1866. TOTAL. 

COLONY. 
Quantity. Declarnd Value. Quantity. Declared Value. Quantity. Declared Value. 

Victoria ............ , ••••• } 1 
New South Wales . . . . . • . . denomina-
South Australia . . . • . • . . . . tions 
Queensland . . . . . . . . . . . . . . various. 
New Zealand ............. . 

Victoria ..•.. , ..........•. 
New South Wales ....•.•. 
South Australia ......... . 
Queensland , .•••.••....•. 
Now Zealand,.,,, .....••.. 

tons, 
248 
306 

no entry. 
146,835 lbs, 
no entry. 

Victoria .. , •..• , ..... , ... · I denom·. various. I 
Now South Wales . .. . . . . . . . , 
South Australia . . . . . . . . . . • , 
Queensland .... , , ....• , . · 1 I 
Now Zealand ...... , •...... 

Virtoria .. ,, ........ ,.,.,. 
New South Wales ........ . 
South Australia .......... . 
Queensland ...... ; ...•. , .. 
.Now Zealand ......... , •.. 

tons. 
7526 
5967 
4950 
3350 

no entry. 

OATMEAL. 

£ 
1262 
3479 

no entry, 
3175 

£ 
3816 
3572 

3280 

t 
den?mina- { 

tions 
various, 

ONIONS. 

I 
I 

tons. 
173 
263 

no entry. 
409,870 lbs. 
unknown. 

PRESERVES. 

£ 
33,476 

£ 
44.276 
36,118 
30,847 
26,297 

I denom •• :arious. I 
I : : I 

POTATOES. 
tons, 
3203 
9904 
6017 
3933 

unknown. 

RECAPITULATION. 

£ 
5554 
7829 

3486 

£ 
3495 
3095 

3460 

£ 
27,893 

£ 
20,177 
60,312 
37,883 
28,503 

1

1 

l denJ;na- ) 

\ various. 1 

tons, 
421 
569 

no entry. 
556,705 lbs. 

denom. various. 

tons. 
10,729 

· 15,871 
10,967 

7233 
unknown . 

44,850 

£ 
6816 

ll,308 

3486 
3175 

1------
24,785 

£ 
7311 
6667 

6740 

20,718 

£ 
61,369 

GI,369 

£ 
6_4,453 
96,430 
68,730 
54,800 

284,413 

TOTAL Imports of Twenty-one Articles of Fann Produce, manufactured and umnanufactured, of tlte Five Colonies 
of Victoria, New South Wales, Soutlt Australia, Queensland, and New Zealand,for t!te Two Years 1865 and 1866. 

A1·ticle. Quantity. Value. Article. Quantity. Value. 

£ £ 
Bacon and Hams ...... denom. various 215,023 Hay ......•.........•. donom. 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 100,755 1-IornedCattle 113,422 ditto 753,132 
Flour •......••..•..••. 134,590 tons 2,035,433 Pigs . ..... 6330 ditto 11,116 
Fruit, green ....•....•. 506,195 bushels 321,899 Sheep •• , • , . 508,120 ditto 523,277 

and !l8 tons Malt •..•..•.......... 716,754 bushels 380,811 
Grain-Barley ......... 422,344 bushels 96,971 Oatmeal •..•••••...... denom. variolll! 24,785 

Beans and Peas, . I 7,204 ditto 6296 Onions ..•••.••••.•.••. ditto 20,718 
Oats ·········· 1,274,61,5 ditto 281,722 Preserves ............ ditto 61,369 
Wheat ......• ,, 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 rvldch may be assiemed to pass o·ver some 
portion of the lYiain Line of Road.* 

MUNICIPALITIES. Wheat. Barley,• Oats. Peas. Beans. Tares. Potatoes. Turnips. Carrots. Mangel Onions. Grass-seed. Hay. Fruit. 
Wurzel. 

Bushels. Bushels. Busbels. 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 8788 182 .. 693 248 18 282 7 1626 2225 6699 

Campbell Town •.•••••••••• 8995 1825 4879 224 13 .. 200 .. 17 283 4 55 751 3310 

Evanclale ••••••••.••..•••. 51,921 16,485 45,451 924 42 228 429 .. 820 542 86 25,046 212 2110 
I I 

Green Poncls •••••.•••..... 34,185 7970 · 14,19~ 2481 90 31 363 727 16 258 .. 305 1062 2384 

Longford ••••..••••...••. 124,020 12,876 53,190 910 216 477 298 320 75 920 5d 4900 3740 6591 

Oatlands ••.••..•.....•.... 28,573 12,221 31,895 805 .. . . 652 988 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 3898 

Glenorchy , .• ; .•......•• , . 5623 2152 1928 3017 568 50 221 28 169 570 66 190 1775 8472 

Deloraine •..•.••...•..••.. 58,606 7020 123,832 2041 .. 80 881 180 17 177 9 821 895 1125 

)Vestbury ••••....•........ 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 o/ this year are considerably below the average : to represent an average crop one-third should be added to these quantities. (See Mr. Nowell's Eviden~e.) 
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TABLE B. 

RETURN of LAND UNDER CULTIVATION in tlie Year ended March 31st, 1868, in tlie Rural 
Municipalities, part of tlie Produce of wliicli may be assumed to pass over some portion of 
tlte 111.ain 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. 
foi·ego'ing. 

Bothwell ....•.....•....•••. 1649 150 166 49 2014 
Brighton .................... 7458 2382 1548 102 11,490 
Campbell Town .............. 1683 86 300 136 2205 
Deloraine •••••.••••....•.... 11,853 13,233 783 173 26,042 
Evandale. ; .................. 10,841 72 1830 140 12,883 
Fingal ......•...•....•.•.•... 2451 3137 107 45, 5740 
Glenorcby ...•••............ 2011 191 1461 58 3721 
Green Ponds ...•. , ....•••••• 4961 155 516 177 5809 
Longford ..........•..•...•• 13,441 200 3484 204 17,329 
Oatlands ...••.....•••..••••.. 4910 57 830 297 609,4, 
Ross .........•.............. 1056 47 130 2 1235 
Westbury .......•.....•••.. 19,326 47,455 .. 454 67,235' 

--
81,640 67,165 ll,155 1837 161,797 

E. C . .N o,VELL, Government Statistician. 

TABLE C. 

ESTDJ1ATED WEIGHT in Tons.for the Year ended J.v.larch 31, 1868, of the .Agricultural Produce 
in the J.11unicipalities, part of the P1·oduce of which may be assumed to pass ove1· some portion of the 
Main Line ef Road:-

,vheat ......••..........••.....• 
Barley •.••.........•.....••.•... 
Oats., ••. , .........•.•.•....•.... 
Peas ...........•..••............ 
Beans ....••••....••.. ~ .....•..... 
Tares ...•....••.............•.•.. 
Potatoes .......•.••..•...•...•..• 
Turnips, •••..•.••••.•.....••..••• 

Tons. 
14,249 

1832 
0883 
482 

37 
43 

6124 
3040 

Carriedforward........ 32,690 

Brouglttforward ...• .' •.• 
Carrots .....•..•...•............. 
Mangold Wurtzel ..••..••.••.•.... 
Onions •.....•••••......•.......•. 
Grass-seed . . . . . . . . • .••.••...... 
Hay •.•.•..•••..••••........••.. 
Fruit .••••....••..••.•••.. , ..•..• 
Wool ••.••..•....•..........•.... 

Tons. 
32,090 

706 
3438 
190 
353 

19,192 
770 

1396 

*TOTAL • .. • • • • • .. • • .. • • 58,735 

E. C. NOWELL, Government Statistician. 

• The crops of thii year were considerably below the average: to represent an average crop one-third ehonld be added to their quantities. c&o !Ir, 
Nowell's Evidence.) 



TABLE D. 

RETUR,N of Expenditure from the Colonial Treasury on the llfain Line of Road for the last Five 
Years. · 

1863 .........•................••.• , .••••••..••.. 
1864 • • • • • •,• • • • e e e •·• • e e e e • e e e e e • • • o e • e o •••• 9. 1 • •. 

1865 ............................................ . 
1866 •.................•...••••......••.••.•.••.• 
]867· •.••.••••••••..••..•.•••••••••.....•••..•..• 

TOTAL, •••••••••••••••••••• ' 

£ 
5692 
87.06 
5987 
3997 
3915 

£28,299 

s. £ 
0 9 

19- 7_ 
8 6 

16 2 
8 7 

13 7 
·----------

For 1867 the Expenditure is taken from the Return furnished by the Director-of Public Works for_ the .. S.tatistic~ 
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. 

S1'ATEMENT shorving the. Amount of RATES mised in the Road D-ist?'icts, part-of the Produce of 
mhicl~ may be assumed to pass over some vm·tion of the Main Line.qf Road; the Amount of Aid 
cont1•ibutr;d by Goveniment; and the Amount expended on Roads in the said Districts in the Year 
1867; . . . 

-------------.,------..... ---------....... _,.,,., -------~-r----------
Amou~t qf Total Amount of Rates 

:£?ates in the raised. 
Pound. 

Aid :contributed by 
Government. 

Amount expended on 
Road? by the Trusts. 

-------,.-------- -------•---------1----,-------1---~------
BOTHWELL, 

On Private Property ...••. 
On Crown J:,ands .......•.. 

BRIGHT0~ (Broad Marsh.) 

C:AMPBELL T(!WN (Northern 
Macquarie.) 

Ou Privilt~ Property ..... . 
On Crown Lands ..••• · ••••• 

DEL0RAIN·E •••••••••••••••••• 

EVANDALE •••••••• ••••••••••. 

GREEN PONDS. 
On Private Property .•••.. 
On C1·own: Lands . . • • . • • • . 

LONGFORD ••• : ••• : •••••••••••• 
Sp~cial Rate . ; .•...•••.•.. 

OATLANDS, 
· On Private Property ••••.. 

On Crown. Lands ........•. 

Ross, SOUTHERN MAcQ,UARIE •• 

WESTBURY 

TOTAL •••••••• 

s. d. 

0 4 
0 2 

0 6 

0 6 
0 3 

I 0 

Q 3 

0 6 
0 I 

} 

} 

0 3 ~ 
0 .I½ 5 

0 :3 

0 10 

£ s. d. 

262 16 10 

116 11 11 

819_ 5 0 

289 15 0 

265 12 10 

180 4 6½ 

1180 11 l 

372 13 8 

207 18 0½ 

1081 7 10 

£4776 16 9 

£ s. d. 

J31 8 5 

58 5 11 

409 lz 6 

14'4 17 6 

,132 16 5 

90 2 3 

590 5 6 

186 6 10 

103 19 0 

540 13 11 

2388 8 3 

£ s, d. 

437 12 5 

120 9 0 

798 16 5 

619 4 4 

532 13 0 

218 12 6 

1448 16 8 

354 17 6 

273 9 10 

1616 8 2 

6420 19 10 

The first three columns are filled up from the Assistant Colonial Treasurer's Statements published in tho Gazette of April 7, 
1863; the last column from Returns furnished by the Trusts, the amounts not including contingent expenses. 

E. C. NOWELL, Government Statistician. 

Statistics relat­
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APPENDIX H 3. 
~, 1'RAFFIC RETURN talterz for One Monllt e:rt,,nded so as to sltow tlte p1°esent Amount <if 'l'rajfic yearl]I on tlte MAIN LrNE ROAD, excluding all tltat passing into Launce1t~n from 

Westbury, -Deloi•aine, and Longford, e:r:cept as to tlte Longford tra'{fic tltat small part _wlticlt passes tlte " Cocked Hat." 

PASSENGERS, GOODS, 

e. ,;; By Carts, Drays, and Waggo1,s, 
t: drawn llu-STATIONS. (a) d 

gi u ..,~ ~ 

.g "~ gi 5, 5, -- ~ " "" d ·;:: 
"",,; O.,; o~ 0 ~.§ ~ ~ .. ~ " ~ u 0 0 0 .. ~ .. = 

" ti: tI1 tI1 0 .. 0 .. 0" - ~ . 0 0 M 0 .., -~ e,ti: .,,:i: 0 0 

I 
d ~ "' ., e,O 

I>< tI1 in 0 NEW TOWN. " = .s .s 2 Wheels. 4 Wheels, 0 0 . i 14 June, 1868 ... : ... .' :!16 300 \ 
Week 21 June, 1868 ..... ,. • 2723 234 300 4730

1 

ending 28 June, 1868. • • • • • • · (j) 237 300 (f') 
5 July, 1868 •. • • • • • • 284 300 

--
2723 ... , , ·. ·, ,' : ~-; , .....•. : • , •..•...••... · •..•. , 

952 (i) 

----v---
6901 ........... , •. , , , . , . , , ,, , , , . , . , , 

'------·--,------~11 

Eh 
'""" ffi f.i.d 
~ ::id 
~e~ 
c.-,..::~ 
0- .. 

... til~ ~•= ID s!g -i ~+l 

f~ 
"-~rn 
lil~ 
gj tJ). 

~e~ 
Co-,.::: >4 
o- .. 

~~~ 
,0 .... tl:I 

~ [.§ 
z -

2723 X 13 35,399 

6901 X 13 89,713 

PASSENGERS, 

rn-cJi:;;' 
~i:i.•ui-~="ui' ~a;,-= 
c,..,:;.,'"' 0 o d a;,,.,. 

~~ gg 
.0 J:J ooCll 

~g~-§i ~-g~e 
to8 ~..d 
d ~ Q _., 

~i~.s 
< 

X 6 

X 6 

I 1.::: ,; ~! ~~ ~ :: .. 
~~t~ :;; 
~~-=;: 

.,,_ 

., .. 
- = ~ = .. -
0 .t-g_•: d 

I>< 

~11 l.9 .. 
tJ) 

!l e.=cd ;:I: ~m .. " . < 

212,394 @ 3d. 

538,278 @ 3d. 

s 
~.ED~ 

00 00 ! [_g 
" ;; > 00-
a.i '"'rn . =~..c: 
'd g a° 
a~~-
~~~ 

£ S, d. 

2654 18 6 

6728 9 6 
BRIDGEWATER, 

952tons .............. , ....................... : .. ························· rO Sept. 1863 • , .... , 79 46 228 64 12 37 '' 42 .. " Week 27 Sr,pt. 1863 ......... 75 27 228 90 9 33 .. 50 .. " ending 4 Oct. 1863 , , , , , • , , 52 41 228 54 13 27 .. 30 .. .. 
11 Oct. 1863' ......• , . 60 50 228 57 9 12 .. 38 .. " --

266 ········································ 266 X 13 3458 x6 20,748 @3d, 259 7 0 
------v-----

1341 ······························ 1341 X 13 17,433 X 7 122,031 @3d. 1525 7 9 
'- V BRIGHTON.· tn) 312 Vehicles, Traction Power= 741 horses= 494 tons •.•. : •••. ·., .... ;, ... , .... ,,.,., ... , 

{"' SepL 1863 ........ 34 34 228 40 2() 10 9 23 4 12 
Week 27 Sept. 1863 ....... 33 27 228 27 (j 11 5 17 10 .. 

ending 4 Oct. 1863 . , ..•• , , 21 15 228 :m 5 27 12 24 10 " 11 Oct. 1863 ........ 51 25 228 44 2 22 14 :24 10 1 
--
139 ·······••.········ ......... _ .............. 139 X 13 1807 

------v-----
x6 10,842 @3d, 135 10 6 

1163 ······························ 
'---~ 

1163 X 13 15,119 X 19 287,261 @3d. 3590 15 3 

GOODS. 

'~ ' 00 ~ .=-o 'o To al sf. ~-g ~ 00 = s g-9 000 

"" :::l 0" " .. '"'o c::: e P.d o ~din ::!2~ d" • ;;a 
00- = " - 00 srS ~ti.iE-1 ..,me o.c w t:::'= § .. ,_- d "' 

0 " 8.:::~ O>tl) • ~-e~ "' ~-i o .= .... ,.QC a>"t:5 
.!:::;-0 to-• 0 ;11 ..... ~<D~-c g ~-=-:,-

ig g ~ d~ "00 - o- %; ~~ ~ = ~[ui C" C c:: ~a 
~=~ :a·=~ " - tl:I § fo"d .!: Cl> < "'0 •• ""·- !l ~-g ::l 
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952 X 13 12,376 X 6 74,256 @8d. 2475 4 0 

,, 

494 X 13 6422 X 7 44,954 @8d. 1498 9 4 

" 

OATLANDS, 

{ 

20 Sept. 1863.. .. .. .. 87 
Week 27 Sept. 1863........ 93 

53 156 46 
57 156 50 
89 15() 74 
72 156 68 

284 Vehicles, Traction Power = 771 horses = 517 tons .. , .. , , ·:...:·:...:·..:.·.:..· .:.."':...:·;..·.:..· .:..· .:..· :..:"~·..:.· .:..· .:..· :..· ·:..:·..:.· ·:..· ·:..:· .... ·..:.·..c· ,....:5..:.l.:..7..:.x.:..1_3_,-_6..:.7.:..2_1,-_x_l_9_-;--1_2""'.7:'-,6-9_9...,.:f-@
7
. ::._8_d-;-. _4_2_5_6_· 1_2 __ 8 

51 
46 
62 
60 

18 
40 
42 
45 

6 
15 
23 
21 

14 
12 
rn 
24 

1 
1 
2 
7 

9 
18 
21 
2Cl 

ending 4 Oct. 1863 ... , . , .. 1:17 
. 11 Oct. 1863 .... , . . . 96 

413 , , , .. , ..... , , , , , . , , , .. , . , , • •,, , . , , , , , .. , 413 X 13 5369 x6 
·---V----

32,214 @ 3d. 402 13 6 

1133 .............................. 1133 x 13 14,729 x 29 427,141 @ 3d. 5339 5 3 
'-- V ___ ...., 

liOSS. 
577 Vehicles, Traction Power - 1101 horses - 734 tons .. , . , , , ... , .. , .. , .... , .. , . , . , , . , , . I 734 x 13 

Week 27 Sept. 1Bli3, ...... , 212 56 
{

20 Sept.1863 .. , ..... 189 54 

ending 4 Oct, 18Cl3 • • ... ,., 207 50 
11 Oct. 1863 ........ 213 59 

156 27 
156 34 
156 41 
156 41 

38 
28 
35 
14 

22 6 
28, •. 
33 4 
21 Ci 

8 
8 

11 
7 

3 
1 
2 
6 

44 
4 

30 
36 

821 .... , . , •. , • , ... , , •,. , , , , , , , , • . , . , . , . , , , , 821 X 13 10,673 -----986 , , • • , , , , , , , , , , , .. , , , • • , , .. , . , . 986 X 13 12,818 
'----v----J 
"""-....,.. ...,,_, __ m - ••· - ,-,-~-

X 6 

X 15 

64,038 @ 3d. . 800 9 6 

192,270 @ 3d. 2403 7 6 

.. .,., . ,') 

9542·1 x 29 276,718 @ Sd. 9223 18 8 

("n,q , . , . CJ-1., '" n 

al 
~ 
t-:J 

L.,_J 



J 
20 Sept. 18G3 ...... . 

Week 27 Sept. 1863 ...... . 
ending } 4 Oct. 1863 ...... . 

l 11 Oct. 1863 ...... . 

.. 139 156 108 69 45 7 29 9 29 

I I .. 122 156 93 49 48 6 32 6 30 
.. 142 156 108 66 47 19 33 2 19 
.. 147 156 JOO 50 54 23 32 4 22 

I 1@3d. 
--------v---, 

1583 .............................. 1583 X 13 20,579 x8 164,632 2057 18 0 
- .J 

•CLEVELAND. 0 730 Vehicles, Traction Power= 1480 horses= 987 tons ································ 987 X 13 12,831 x8 102,648 @8d. 342112 

l 
20 Sept. 1863 ....... . 

Week 27 Sept. 1863 ....... . 
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 tl :10 4 7 
--
265 .................. ······················· ·265-x 13 3445 xO 20,670 @3d. 258' 7 6 

-----.,-----
848 .... ··························· 848:x 13 11,024 X 11 121,264 @3d. 1515 16 0 

SN AKE BANKS. 120 Vehicles, Traction Power= 309.horses = 206 tons ............................... · ...• 206 X 13 2678 X 11 29,458 @8d. 1981 18 8 

1
20 Sept. 1863 ... : .. . 

Week 20 Sept. 1863 ...... . 
ending / 4 Oct. 1863 ...... . 

11 Oct. 1863 ...... . 

40 40 156 15 3 ·7 '.3 5 9 
58 i9 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 

-------.,~ 
870 ...................... · .......... · 870 X 13 ll,310 x ll 124,410 @3d. 1555 2 6 

\ ,-
COCKED HAT. 108 Vehicles, Traction Power= 344 horses= 229 tons .................................... 229 X 131 2977 X 11 32,747 @8d. 1091 ll 4 

120 Sept. 1863 ....... . 
Week , 27 Sept. 1863 ...... . 

ending j 4 Oct. 1863 ....... . 
11 Oct. 1863 (g) ..•. 

144 150 432 245 llCi 52 .. 82 2 4 
142 131 432 268 87 30 15 76 1 6 
182 210 468 325 92 16 12 57 7 5 
156 164 444 279 98 32 9 72 3 5 
--
624 ....................... ·••'• ..•....•..... 624 X 13 8112 X 6 48,672 

f®"I 
608 8 0 

~ 

3548 ................ ·······••'••··· 3548 X 13 46,124 X 9 415,116 @3d. 5188 19 0 

899 Vehicles, Traction Power= 1733 horses= 1155 tons ································ 1155 X 13 15,015 X 9 135,135 @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 Tons Mileage Revenue 

"'These Traffic ~eturns do not include the passengers and goods coming by steamer from Bridgewater, nor any part of the traffic passing into Laun_ceston from Westbury add Delorai,ne, and only that part of 
tho Longford traffic which reaches Launceston by the Main 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 
'foll-gates would .be advisable. The Returns were taken at a very dull period of the year, and doubtless 
give a very unfavourable monthly average. Th~ Returns for" New Town" were taken at the Police 
·Station corner of the avenue leading to the Queen's Asylum, and at a very 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 11 &tation 

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. Supposing 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. 

(f) 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 1·emark applies to 
,persons passing in gigs, dog carts, spring carts and other private carriages •. 

(g) The Returns obtained by the Government of traffic passing the "Cocked-hat Toll-gate" for the 
. week ending the 11 th October, 1863, is wanting. Tho 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 a~ drawn 
by 2 to 6 oxen ha,ve been assumed as averaging 4 oxen and equal to 2 horse loads. . · 

· ( 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 has been assumed .to 

average ~' and that of a bullock to average ½ of a ton : both of these estimates being considerably below 
the draught of horae and bullock teams according to a Return furnished to the Parliament of Victoria 
for a similar purpose. . 

(l) The average rate a_ssumed here is 8d. per ton per mile, while the lowest present rate by carriers 
on the ii-Iain 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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[_64'] 
APPENDIX H 4. 

QUESTIONS submitiecl by the Royal Commission on the Main Line Railrvay to the Coller;to1· of 
Customs at Launceston. 

The Tonnage entered ipwards in· 1S67 being 29,945 
tons, what would ·be about the tonnage of Goods 7 

What is the gross weight of Package Goods brought 
into Launceston in 1867 which are charged Ly meagure­
ment at-41) cubic feet to Ton 7 

Can. you state what proportion of these Goods go up 
country._? 

La1mceston,_ 2nd July, 1868. 

' ' 

T.his question can only be answered-by- giving: a:proxi­
mate estimate of the •ronnage of Goods, say you add 

'1.'ons. 
one-fourth to tlie Registered Tonnage, thus-

Registered Tonnage . . . . . • • • . . . . • . . • 29,9.45 
Add one-fourth ............ .- . . • . . . . 7'186 

Say about Tounage of.Goods 

Package Goods ...•.••••• 

Divided by 40 

I cannot, 

37,431 

51,477 cubic f)?et 

1287 Tons 

R. H. WILLIS, Collect01·. 

APPENDIX H 5. 

PORT OF LAUNCESTON. 

TABLE showing the TONNAGE of SHIPS trading between HOBART TOWN and LAUNCESTON, 

Ar.RIVALS FROM lIOBART TOWN, D_EPARTURES FOR IlonAllT TOWN', 

Date. Vessel's Name, Tonnage. Date. Vessel'.s Name. Tonnage. 

------,------------------- ------- -------~--,-------1-----
lSGG •. 

Jan._ 11. 
27. 

Feb. -20. 
Mar. 16. 

· April _ 5. 
6. 

2G. 
27, 

May 3. 
5.' 

17. 
21. 
23. 

June 4. 
20. 
-27. 

July 18. 
21. 

Aug. 11. 
11. 
23. 

Sept. HJ. 
Oct. 9. 

29. 
Nov. 1. 

20. 
22. 

Dec. 10. 
10. 

Storm Bird.................... 96 
Ditto...................... 96 
Ditto...................... 96 
Ditto ............... -~..... 96 
Ditto....................... 9G 

Tasman . . . . . . . . . . . . . • • . • . • . . . 79 
Macquarie . . • . . • . . . . . . . . . . . . . . . 12G 
Storm Bird.................... 96 
Ben Bolt:..................... 8 
Petrel . . . • . . . • . . . • • • . . . • • . ..• . . 59 
Hal'l'iet Nathan................ 113 
Tasman. . . • • • . . . . • • . . . . . . . • • • . · 79 · 
Storm Bird.................... 96 
Petrel . . . . . . . . . . . . . . . . . . . . . . . 59 
Storm Bird.... . . .. • • • • .. . . . . . . 96 
Petrel .. . . .. . . . . .••• •• •••.•.•. 59 

Ditto...................... /"J9 
Storm Bird....... . .. . . . • .. .. . . 96 
·Petrel :.. . . . • . . . . . . . • • • • • • . . . . . 59 
l\Iida . . . • . • . . . . . . . . • • • . . . . . • . ·229 
Storm Bird,........... . . . . . . . . 9G 

Ditto...................... - 96 
Petrel . • . • • •. . . . . . . . . . . . • • . . . 59 
Tasman ..... .... .. .. .......... 79 
Petrel ..•..•••• , . . . . . .. . . . . . . . 59 

Ditto .• • • • . . • • . . • . . . . . . • • • . 59 
Tasman .. . • . . . . . . ••• • . ••. . . . . 79 
Petrel •..••. , • . . . . . . • • . . . . . . . . 59 
Tasman_ ••..••...•.•. ,,....... 79 

2458 

1866. 
Jan. 8. 

25, 
26. 

Feb. 12. 
111:ar. 12. 
April 3. 

20. 
24. 

l\Iay. 4. 
21. 
:n-. 

June 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- .. · .. -....... · ........... ., 
:storm Bird· ................... . 
:Petrel ............... : ...... · .. 
·storm Bird ....... : .......... .. 
:petrel .. : .......• : .......•.... 
: Ditto ..••• , ..• _. .•• '.,,,,,,,· 
·Storm Bird ........•.•••••..... 
·Petrel- ............... : ..... ,." .. . 
·storm Bird ............... -.•... 
Petrel .....•...............•.. 

•Ditto ............. · ........ . 
Tasman .....•..••.•••........ 
:petrel ....•.•••........•...... 
·Tasman ...................••. 
·Petrel ....•..• ; •. ·. 

TOTAL, 
Tons Inwards . . . . . . . . . . 2458 
Tons Outwards. . . . . . . . . • 1987 

4445 

96 
96 
25 
96 
96 
96 
79· 
9G 
59 
06 
79 
59 
06. 
59 
96 
50 
59 
06 
/"J9 
96 
59 
59 
79 
50 
79 
59 

1087 

Stated to be all with full Cargoes. 
GEORGE FISHER. 



[65] 
ADDENDA. 

THE following Papers having come to ltand since the .Report of the Commission 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: . , •.• , ...• , ••. , .•••. , , •.••..... , .•.• , • , .•• ; , •.• , •. , 
Timber Bridges ... , . , ••••••.•••.•..•... ; , ••••.••.. , ...•••. , ••• , •. , • , •. , • 
Masonry and Iron Bridges ....••..•. ; •• ~ .•• , •..••. , .•.• , ••• , , ...• , • , ..... . 

To which will have to be added the cost of Stations and Rolling Stock, 

£ &, d. 
91,265 3 5 
18,065 3 5 

4303 1 0 
23,399 9 1() 

£137,032 17 8 

DOYNE, MA,JOR, & WILLETT. 
Melbourne, August 13, 1868. 

STA.TE1~ENT of TOLLS received at the Bridge at Bridgervatm· during tlte several Quarters· fr·om 
1st January, 1863, to 31st December, 1867. 

, 1863. 186-C:, 1865. 18156, 18157, 

£ s. d. £ s. d. £ s. d. £ s. d. £ s. d. 
1 January to 31 March ... , ...... 297 1 5 284 2 6 272 3 s 287 8 10! 308 3 9 

1 A,Pril to 30 Ju·ne .............. 266 19 4½ 258 9 0 262 18 0 261 12 9 279 9 8½ 

1 July to 30 September, •••....•• 227 0 O½ 238 2 9! 229 14 7 232 16 10 256 15 5 

1 October to 31 December • , , •••. 245 15 3! 274 18 2 255 7 9! 257 12 8 290 19 11 

Totals ............... 1036 16 1½ 1055 12 5! 1020 4 0~ 1039 11 l½ ll35 8 9! 

Office qj Bridgervater Commissioners, 5th August, 1868. 
The Hon. F. M. INNES, Brid,qervater Commissioner. 

*•" The Commissioners think it only due to themselve·s, in support of their estimates of the probable traffic on the Main 
Road 'to note that the above RetUl'ns, which may be considered as a fair index to the actual traffic on the Main Road at all 
aeaso~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. unde1· the real amount of traffic, 

LENGTHS of Surveyed Lines, 

1, Length ofSprent's Line from Kangaroo Point to Oatlands, 49 miles. 
2. Length of Sorell and Davies' Line to Oatlands, 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 lcngth'to Launceston, 121 miles 39 chains. 

NOTICE. 

THE Commissioners having 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 
r11ndered to the Commission, deem it only right to make this public acknowledgment of their valuable assistance. 

JAMES BARNARD, 
GOVERNMENT .PRINTER, TASMANIA, 




