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arc ~ublished for general information.
J. WOOI~W~RD,

Acting Provincial Secretary.

London : 3 Bank Buildings, E.C.
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SIR~--I have the henour to enclose,
for y0ae Excellenc:fs kind consideration,
a letter from ~[r. William Bridges
Adams, 0.E., so well known as the pro-
rooter of a cheap end efficient system of
Roads, a subjec~ which he has advocated,
for the past 20 years.

Concurring in the remarks made by
Mr. Adams, I venture, as a Merchant of
this City, to state to your Excellency
that I am prepared to carry out the
s~e~tions of Mr. Adams;and to supply
the req~tilite materials for any ~in~
which may be needed--taking in~,psy-
ment either Cash or the Bonds oft~e
Colon~, upon such terms as might be
sgreect upon with the parties interested;
or, I wouM~ arrange to place the Bonds
in this country in such a way as to
afford the desired accommodation and
facilities to any of the Colonial Pro-
vinces.

.i , i

I naturally feel the delicacy of ad-
dressing your Excellency upon a subject

ti~s~eharaeter, yot, as~at trolly As so
intimately connected/wtth the welfare
and prosperity of a Colony, I do not
hesitate to bring it before your notice.

With much respect,
I have the honour to be,

Sir~
Your ~Exceliency’s most obedient

humble servant,
H. GREEN.

To Hi~ Excellency
Sir George Grey, K. C. B.,¯

&c., &c., ~~c.,
Governor of New Z~land.

( Encloswr¢ 1.)
Holl Mount, Hampstead, near

~ondon, 25th February, 1862.

t~s~t~ti0~ 0f your:~en~’ to ~ fact
’4mle~ging ,beth to ancient and. modern
ripest,that an uncivilized-or semi-civil-

or civilized by the process of opening up ,
same Roads. It was so that the old Ro-
mans did in ages before Britain began her
c~eer. It was bythe same process that,re-

: belllon was finally extinguished in the
Scottish Highlands, and there seems to
be no reason why New Zealand should



be exempt from the operation of the
same law.

Viewing Roads us civilizers, I have
for many years turned my studies to the
process of cheapening their structure,
and especially in our Colonies. The re-
sultI have arrived at is, that a simple
light rail with a light Engine is the
cheapest, the most easily constructed,

"and the cheapest and mos~ easily worked
road--being perfectly fitted for curving
valley lines in mountainous countries.
I therefore beg respectfully to offer to
your attention the enclosed statement
and plan, which was last year forwarded
to Ceylon by the Secretary for the
Colonial Office, and laid before the
Government there. It was published in
the "Columbo Overland Observer" in
September, 1861, and was reprinted in
similar terms, with his own name at-
tached, by Mr. Fitzgibbon, the Engineer
to the Dun Mountain Copper Company
in New Zealand, without acknowledg-
ment. I enclose a copy.

Should your Excellency deem it de-
sirable to sanction this system i~ New
Zealandi Ten miles of permanent way
complete, with one light Locomotive and
’f~f Vehicles can be delivered in
England free on hoard, for the sum
¯ hirteen thousand five hundred pounds,
or ,£1,350 per mile.

+Thoroughly responsible parties would
undertake this under my superinten-
dence here.

I have the honour to be,
Sir,

Your most obedient
Faithful Servant,

WILLIAM BRIDGES ADAMS.
"To His Excellency

Sir George Grey, K. C. B.
&c., &C., &C.,

Governor of New Zealand.

=(Circular--Enclosure 2 

MR [W+ BRIDGES ADAMS, of London! the earliest
advocate for the proportional adjustment of power
and weight to the requirements of local traffc
on iailways, has produced a system of rails, en°
glues, and trains, adapted fog Branch lines and
C91onies, at a very small comparative cost. The
rail iSfive iDches in depth, equal to that of the or-
dinary Eagiisb standard, but weighing only from
"~ ton28 p’ounds per yard. It is fished at the joints
and secured by transverse trenails of hard wood

. between longitudinal timbers of small scantling,
which give great vertical an d horizontal stiffness,
and is treneiled down to cross ties at intervals of

’ nine feet. The guage of way is three feet 6inches~
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~but may be wider if preferred. The engine is
on four coupled wheels, the total weight being
eight tons, equally distributed. It is adapted

, for speeds of fifteen to twenty miles per hour,
and carries fuel and water for that distance. It
will be seen that the engine being only one
fourth Of the ordinary modern weight, will not
clush the rails which are one-third the ordinary
weight, while the bearing’ surface of the timber
sleepers on the ground or ballast, is little less
than the ordiuaty area. It may be laid w~ere
needful without ballast, will be perfectly efficient
in dry weather, and will be little liable to dis-
turbance in rain.

In economizing traction, it is important so to
construct the vehicles that they may be concerti*
bin to various uses, as for example theeonveyanee
both of cotton bales and passengers. It is also
important that the weight of the vehicles should
not exceed one half the weight of the load. The
vehicles on this system weigh one ton and a

~arter, and the load is two tons and a half.
oveable seats are provided so that the wagon

becomes an open carriage, capable also of being
covered in, and by a peculiar construction of
springs, it will carry a few passengers as easily
as a heavy load of goods, the power of the springs
varying with the load, and saving the road from
damage. The axles run loose in their boxes, and
the wheels of the carriage run independently on
their axles. One caxriage will carry forty pas-
senger~, If required, fizst class bodies cau be
applied on the same frames.

The engine and train are adapted to work
ourves of three to four chains radios, and will
ascend slopes of one in twenty, witta a gross load
of twenty tons, and one hundred a,~d sixty tons
o. the level. There may occasionally be a need
of passing up a steep slope, but with their trains
adapted to sharp curves there is no difficulty in
skilting hills, instead of ascending them pursu-
ing the valley lines. Assuming a contiouous
gradient of one in one hundred, the gross load
will be sixty-five tons. If merely short runs of
One per hundred, the load may be taken at one
hundred tons and the net or paying loads at
sixty tons. The same rails may he used for
horse traction, but in such ease it will be needful
to provide a good toad for the horses feet. The
engine, with its wheels set further apart, and
increased in diameter, can be applied for the
conveyance of passengers at thirty miles per
hour.

The east of laying down the rails must of
course vary with circumstances and localities.
In the plains of Australia avd India-it could
scarcely exceed o~ae to two hundred pounds per
mile. Bridges are not included in|the estimate,
but as the heaviest portion of the train does not
exceed ten ewt. per foot run, verylight bridges
--which may be exported--will suffice. The
sides of ordinary roads may be taken advan-
tage of.

The weight of ten miles of llne, one engine,
and twenty vehicles+ ineludi|~g rails, sleepers and
fastenings, will not exceed seven hundred and
eighty tons--equal to the transit in "one train of
eight hundred passengers, or fifty tons net,
of goods, so that the freight may be oalculated,

The cost of this delivered in England will be
at the present time £ +--

i
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( Enelosu,.e 3.)
DESCRIPTION OF IMPROVED

RAILROAD,
SUITABLE FOR THE COLONIES,

¯ AND FOI~
BRANCH LINES, OR FEEDERS TO MAIN

TRUNK RAILROADS.

IT being very desirable that a s~stem of Rail-

meats of a moderato traffic conveyed at a low
Fate of speed, and which may be constructed at
a low cost within the means of our colonies, and
of rural districts in Europe, the following
description of improved Railroad is submitted,
as being found to fulfil the conditions desired,
and which has received the approval of many
eminent engineers and capitalists.

In Railroad construction the weight of the
locomotive engine intended to be used, and the
speed proposed to be maintained, governs the
strength and cost of structure.

The engines iu use upon most European and
American ]~tih’oads weigh from twenty-six te
thirty-six tons, exclusive of the weight of the
tender; and the running speed ranges h’om
twenty-five to fifty miles an hour, with gross
loads of from eighty to three hundred tons.

These weights and speeds involve the adop-
tion of a permanent way (rails, sleeper, &c-)
of great weight and solidity ; the rails weighing
from 651bs. to 1001bs. per yard, and necessi-
tating the construction of bridges and substruc-
tree of a correspondingly massive and expen.
sine character.

It needs no argument to prove that a Railroad
so constructed, and suitable for carrying the
enormous trafllc existing between the large
Enrofean and American cities, ts more than ~s
demanded by the requirements of an ordinar~
traffic and a thin population, such as is
generally to be found in our colonies and in our
agricultural districts at home.

It is found that for the conveyance of a
traffic beyond the capacity of ordinary maea-
damised roads, at a speed not exceeding twenty
miles au hour, a lecomo0ve engine, weighing
not more than eight tons, running upon light
rails, is sufficient.

Engines of this kind have~ of late ~ears, been

~atented by various inventor.% such as Bloydell,
ray, Taylor, and others, whose traction engines

~e constructed for running on ordinary mac-
adamised roads, and have been adopted by
several ship-builde~ and others, and by Go-
vernment for use in the national docliyards, and
for service in India.

A locomotive engine, somewhat similar in
principle to these, weighing eight tons, ~n four
coupled wheels, with a gauge of 3ft. to 3ft. 6in.,
and capable of passing xound curves of four to

¯ five chains radius, will draw upon a level Rail-
road, a gross load of 160 tons, at a speed of
fifteen to twenty miles an hour; a gross load of
sixty,five tons up uu iuc|iue of ~oue foot in
100, and of 35 tons up an incline of one foot in
forty ; and of twenty tons up an incline of one
foot in twent~r.

Theweight of engine being reduced to
¯ about one-fourth &at of ordinary locomotives,
the weight and strength ’of bridges and per-
manent way can be reduced proportionably, so
that~ instead of having a rail weighing 651bs.
to 1001bs. to the yard, one of 301bs. to the
lineal yard is ample.
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The width between the rails (or gauge) being
only 3ft. to 3ft 6. in., curves of four to five
cl~aius radius being admissible, and gradients
so steep as one foot in twenty employed, the
natural surface of the ground can be the more
readily followed; and heavy earthworks and
viaducts being avoided, the formation of the
road-bed, bridging, and all the work underneath
the ballast usually denominated "the substruc.

: ’tiii~," wt~! be Oi ~dTn~pen~ive eharabtma
The road-bed, at formation level, need not

be more than sixteen feet wide, including those
feet on either side the ballasting for side drains.

For the light engines and trains used on
these lines, the heaviest portions of which do
not exceed 10cwt. per foot run, wire suspension
bridges, at a very low cost, such as those used
in America, will answer every purpose ; these
are very durable, and are made up to spans of
one thousand feet or more.

rhe permanent way, occupying a width of
only six feet, may be laid down along the sides
of common roads, and the traffic worked by
horses, where it is not sufficient to necessitate
the use of locomotive engine power. The rail
used is five inches in depth, and weighs 301bs.
per yard ; it is fished at the joints, and secured
between Iongitudioal timbers of hard wood
which give great vertical and horisontai stiff
hess ; it is trenailed down to cross sleepers
placed at intervals of nine feet.
¯ The locomotive engine, used as before
described, is adapted for s~eeds of fifteen to
twenty miles an hour, suet carries fuel and
water’for that distance.

The engine, being about one.fourth the
weight of ordinary looomotives,- ~ crush

-tim mils, which me something over one-third
the ordinary weight while the bearing surface
of the timber sleepers upon the ballast is little
less than the ordinary area.

The sleepers may be laid ~tpou six inches in
depth of ballast; and, by proper attention to
the drainage, the permanent way can be kept
in perfect order at a ~mall expense, as com-
pared with the cost of upkeep of that of au
ordinary Railroad.

In eeonomising traction it is important so to
eoBstmct the vehioles that they may be con-
vertible to various uses ; as, for example, the
conveyance of wool, cotton, passengers, &o.

It is also important that the weight of
the vehicles should not exceed one-half the
weight of the load.

" ¯ The Vehicles, on this n~stem, weigh one ton
and a quarter, and the load is two tons and
a.haif.

Moveab|e~ seats are provided, so that the
wagon becomes an open carnage, capable also
of being c0vered;iu, au~i~ by a peculiar con-
struction of springs, it will aarry a few passen-
gers as easily aS a heavy load of goods, the
power of the springs varying with the load, and

~rO~f=9~ ~e. The ~v~l~ ran
loose in their boxes, and]he wheels of the
carriages mn independently upon their axles.
One carriage will carry forty passengers. If
required, first-class bodies can be mounted on

the same frames, with a three feet six inch
guage ; the carriage bodies are seven feet wide.
The weight of ten miles of line, including one
engine, twenty carriages, rails, sleepers, and
fastenings, will not exceed 800 tons; equal to
the transit, in one train of 800 passengers, or



fifty:Won nett of goods; so that the fieight hum
England may be calculated--

Cost OF TEa MILE~ O~ LINE.
Rails, Sleepers, one Engine, and

Twenty Vehicles, in Ecgia,d ...... ]4~000
Freight, Insurance Charges, Unload-

ing and S~aekiog Rails and Sleep-
ers, &c ....................................2~500

Ballasting and Boxing, £300 per
mile ....................................... 3,000

Latyiug Permanent Way, including
~aulage of MaterialS, &c .......... 21000

£21,500
Or, say £2,200 per mile, i.cluding rolling stock
complete, if laid down along the side of exist.
ing roads.

If laid down in a locality where there are no
roads in existence, fo~ming and levelling for a
width of sixteen feet. and draining and bridgingr
fencing, &c., would be required, and the expense
pel mile added to the above estimate.

The trains being adapted to sharp curves of
four to tlve chains radius, inclinations of one
foot in twenty capable of being ascended, and
the heaviest portion of the train not exceeding
10 cwt. per foot run, the substructure for the
line will not, except in ~ery exceptional cases,
exceed £1,000 to £1,500 per mile, exclusive of
purchase of land attd fencing.
As compared with the cost of Ari ant-us~
Railways (of £30,000 to £40,000 per mile), the
foregolug estimate seems ridiculously low ; yet
the writer~ is able to st~tte, from actual ex-
perigee of Railway. construction in Europe,
America, Ceylon, and New Zealand, that a line
~f.AJt~t.ll~friptiou: give¢ can be couslructed and
equipped l’or the es~mate mentioned.

The writer has been for some time engaged
in the setting out, and in the construction of,a
Railroad (the route for which was selected by
Mr. Doyne) for the Dun Mountain Copper
Mining Company (limited), ,from the port 
Nelson, New Zealand, to the Compauy’~ mines
in the interior.

Eie~eu miles of this line are constructed
tlnough a most diliieult country, the rise in
that distance being about 2,800 feet. Five
miles of the line have a gradient of one foot in

¯ eighteen, Jueeeeded by four and a half miles
having ~ g~dient of one foot in twenty ....

The curves range from one chain to ten
chains radius; and of the eleven milept not
more than half a mile in the aggregate is
straight.

The line.is, at present, but six feet wide at-
formation level, and is cut out of the mountain,
sides the entire way, which are very steep,
having an average inclination to the horizon of
thirty.three degrees. , . ~,

About two thirds of the excavation isin ro~k,
the ~emaindcr clay. ¯ .

,The ~auge of the line is three feet, with a
rail of ~01bs. to the yard, fished at the joi~ts,
supported by transverse sleepers of black birch
timber, 8in, by 4¼in., placed thzee feetapa~t,~

.The sleepers rest on eight inQhes in tlile~.
nese,e~ broken, stone lesllast, ud~the alsace
between ~e sleepers is titled up with similar
material, which, having two i~cbes of gray.el
en top, forms, a most exaelient roadway for the
horses whtch work the traffic.
’ The cost of this line, as it is, iv.eluding per.
~anvnt way, and rolling stock impm’ted 15ore
England (say two wagons to the mile), has not
exceeded £2,000 per mile.

Tenders hare been received for widening the

road bed of the line to ten feet, for £600 per
mile; and if £400 per mile additional were
expended in easing the curves, so that they
should not be less than three chains radius,
and £400 per mile in replacing the dry
masonry in some of the culverts with rubble
maeonry’iD mortar, we should have, at a cost
not exceeding £3;600 per mile, a very sub-
stantial and good line, up which a traction en-
gine mi,.,bt work, or a team of two hones could
take a nett load of two tons with ease; the
uett load now takeu up by such a team heiu|
One and a quarter tons, at two miles per houi

Cousldering the results which have been at-
tained under unusual diffieuhies, Ulmn the Dun
Mountain Railroad, with a country to traverse
somewhat similar to the Semeriug Pass in
Austria, the Bore Ghauta near Bombay, or to
the Kandian range in Ceylon, and with ordi-
nary labour at ten shillings :for eight hours’
work ; it is assumed that̄  an estimate which has
been found sufficient for railroad eonstructiola
at Nelson, will more than suffice for localities
where the difficulties of country are not so
great, nor the state vf the labour market and
other conditions so unfavourable and so excep-
tionable.

Wherever, after laying down the description
of permanent way referred to, the traffic so in-
creases as to necessitate the use of more power-
ful and heavier engines and vehicles, a heavier
kind of permanent way can he substituted, and
that taken up can be relaid in extension of the
main line, and used as a feeder thereto, or for
branch lines, .........

In many localities, where stone :suitable for
metalling ordinary roads, and timber for bridges
ace difficult to procure, and where labour and
haulage~ is expensive, the improved railroad
will be cheaper in first cost, and in after cost of
upkeep, than a maeadamised road.

It may further be remarked, that m~neral
and other regions, such, for instant% as that
through which the Dun Motmtaiu Railway
passes, presenting such difficulties Of country
as to put the construction~ of ordinary Roads
for any nsefu|~ pi~rpose out of the question, may
be traversed, easily and inexpensively, by lines
Of Railroad made on the improved system
described; and so districts abnuudiog in
mineral and other wealth may be opened u?,
which~ otherwise, a~e practically inaccessible.

Moreover, the Railroad. can be used in ~n-
veying material for forming, bridging, and
metalling the ma~damised road, wherever it
may be desirable to construct such alongside
the Railroad ; the road being used for the
purelyiocal purposes ~equired by an agricul-
tural ~eommunily, and the Railroad used for
the through traffic between the various settle-
meutq upon its route. ,

~merieen experience proves that many
advantages are gained by ha:ring an ordinary
road alongside a Railroad ; while the lucca
veolenees ~sometimes. supposed to ~e~ult i~om
having locomotive engines,running.alongside
ordifia¢~7 r0ads traversed by horses and vehicles
are foUnd’to’ bemore ~maginary tha~ real.

One of the chief advantages, however, ~ of the
improved:Railroad is,-. that.it i e~In ,be worked
either by engivi~ or horse powe~ at pleasure, or
by both.

A. C. FITZGIBBON, C.E.,
.Engineer and Manager to the l.lu~ ~Moun.

tain 6opper Mining Company, l~el.
son, New Zealand.

October, 186l.
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