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NEW ZEXLAND

GOVE RN M E N T - G A ZE T TE,
(PROVINCE OF WELLINGTON.)

All P~blie N,~tifio~tiorzs which a~pear ir~ th~s G~zette, with ar~7 Official Signatures
thereunto anaezed, are to be considered as Offieial.Corg~nunieation.~ made to those Persons to
whora they relate, a~d are to be ohe.yed accordingly.

V0 L. IX.] SATURDAY,

Provincial Secretary’s Office,
Wellington, I6th May, 1862

riPhe ~wlngoommunleations receivedx l~y E[i~ Excel|eneythe ~maor.
arc ~ ublished for general information.

J~ WoodwarD,
Acting Provincial Secretary.

London : 3 Bank Buildings, E.C.
25th February, 1862.

SI~I have the honour to enclose,
for yourEx~ellency~s kind consideration,
a letter from Mr. William Bridges
Adams, C,E., so well known as the pro-
meter of a cheap and efficient system of
Ro~s, a subject 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 c~rry out the
s~gge~t~., o’f Mr. Adamsi an~, tO~S~])]y
the ,req~ai~ito. materials =for any ~[inds
which ~e~Y he needed-,takin" g in~pty-
ment eiflier Cash or the ]~n~ of’the
Colon~, upon such terms as might be
agreed upon with the parties interested ;
or, I wouid~ arrange to place the Bonds
in this country in such a way as to
afford the desired~,acoommoda~ion and
facilities to any of the Oolouial Pro-
vinces.

¯ L WOODWARD,
Aov~so Paovmoz~ S~RETA~gY.

MAY 31. 1862. [No. 16

foe the de ic y d
dressing your Excelle~y upon ~ subject

tii~ a~ehameter,~yet, aaa~. re~lly., is~ so
intimately connected ~w~th the welfare
and prosperity of a Colony, I do not
himitate to bring it before your notice.

With m~ch respect,
I have the honour to be,

Sir~
Your ~xeeiieney’s most obedient

humble servant,
H. GR~.

To~ Excellen0y
Sir George Grey, K. C. B.,

&c., &c., &c.,
Governor of New Zealand.

( Endosuce l.)
Holly Mount, Hampstead, near

Zonden, 25th February, 1862.

~e~tion Of yaur/~~ to ~ fact
’,bdmlging ~both to ancient and. modern
~~at aS 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
car~er. It washy the same process thatce-

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



be exempt from the operation of the
same law.

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

"and the cheapest and most 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 ir~ New"
Zealand, Ten miles of permanent way
complete, with one light Locomotive and

’~ Vehicles can be delivered in
England free on board, for the sum
Thirteen thousand five hundred pounds,
or £1,350 per mile.

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

I have the ho nour to be.
Sir,

Your most obedient
Faithful Servant,

WZLLIAM BR:DGES AI)AMS.

"To His Excellency
Sir George Grey, K. C. B.

&c., kc., &e.,
Governor of New Zealand.

~( Ci~.’tdar~Enclosure 2.)
Ms ]W. BSIDOI~S AI)A~S, of London, the earliest
advocate for the proportional adjustment of power
and weight to the requirements of local traffic
-on xailways, has produced a system of rails, en-
¯ tines, and trains, adapted fox Branch lines and
Colonies, at a ver~small comparative cost. The
raft ]S five i~ches ib depth, equal to that of the or-
dinar]~ English standard, but weighing duly from

"~5 to~28 pbunds l~er yard, It is tlsh~ at the joints
and secured by transverse trenails of hard wood
between longitudinal timbers of small scantling,
which givegreatverticaland horizontalstiffness,
and is trenailed down te cress ties at intervals of
nine feet. The guage of way is three feet 6i~ehes,
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’but may be wider if preferred. The engine is
on fear 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
crush the rails which are one-third the ordinary
weight, while the bearieff surl~aee of the timber
s~eepers on the ground or ballast, is little less
than the ordinaly area. It may be laid where
needful without ballast, will be p-erfeetly efficient
in dry weather, and will be little liable to dis-
turbance in rain.

In economizing traetiou~ it is important so to
construct the vehicles that they may be converti~
bin to various uses, as for exampietbeeonveyanoe
both of cotton hales 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
quarter, and the load is two tons and a hall
Moveable seats are provided so that the wagon
becomes an open carriage, capable also of being
cove~ed in, and by a peculiar construction of
springs, it will carry a few passengers as easily
as a heavy load of goods, the pnwerof the spring’s
varying with the load, and saviog the road from
damage. The axles run loose ill their boxes, and
the wheels of the carriage run independently on
their axles. One carriage will carry forty pas-
senger3. If required, fi~st class bodies can be
applied on the same frames.

The engine and train are adapted to work
curves o[ three to four chains radius, and will
ascend slopes of one in twenty, wit~ a gr~ss load
of twenty tons, and one hundred aT~d sixty tons
o,t 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 pursrl-
ing the valley lines. Assuming a continuous
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 ~e used for
horse traction, but in such eaSei t Will be needful
to Novide a good road 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 cost of laying down the rails must of
course vary with circumstances and localities.
in the plains of Australia avd India .it could
scarcely exceed ode to two hnndred 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, very light bridges
--whloh may be exported~will suffice. The
sides of ordinary roads may be taken ad~an.-
tage of.

The weight of ten miles of line, one engine,
and twenty vehicles, inoludi|~g rails, sleepers and
fastenings, will not exceed seven hundred and
eighty tons~eqnal te the transit in’one train of
eight hundred passengers, or fifty tons nett
of goods, so that the freight may be calculated.

The cost of this delivered in England will be
at the present time £ .~

4
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(Enclosure 3.)
DESCRIPTION OF IMPROFED

RAILROAD,
SUITABLE FOR THE COLONIES,

¯ AND ~FOR

BRANCH LINES, OR FEEDERS TO MAIN
TRUNK RAILROADS.

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

~aents of a moderate traffic conveyed at a low
te 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 intesded to be used, and the
speed prfJposed to be maintained, governs the
strength and cost of structure.

The engines in use upon most European and
American Railroads weigh from twenty-six to
thirty-six tons, exclusive of the weight of the
tender; and the running speed ranges from
twenty-five to fifty miles an hour, with gross
loads of from eighty to three hundred tons.

These weights and speeds involve the adop.
#,ion of a permanent way (rails, sleepers, &c-)
of great weight and solidity ; the rails weighing
from 651bs. to lOOlbs, per yard, and necessi-
taring the construction of bridges and substruc-
tree of a correspondingly massive and expen.
sire character.

It needs no argument to prove that a Railroad
so constructed, and suitable for carrying the
enormous traffic existing between the l~rg~
Eurolreau and American ciiies, is more than (s
demanded by the requirements of an 0rdinar~
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 maca-
damised roads, at a speed not exceeding twenty
miles an hour, a leoomot~ive engine, weighing
not more than eight ton~ running upon light
rails, is sufficient.

Engines of this kind hav~ of late ~ears, been
patented by various inventors, such as Bloydell,
Bray, Taylor, and others, whose traction engines
are construeted for runnin~ on ordinary mac-
adamised roads, and have been adopted by
several ship-builders and others, and by Go-
vernment for use in the national dockyards, and
for service in India.

A locomotive engine, somewhat similar in
principle to these, weighing eight tons, nn four
coupled wheels, with a gauge of 3ft. to 3ft. 6in.,
and capable of passing round 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 grosSload of
sixty,fi~e tons up an incline of one foot in
100, and 0f 35 tons up an incline of one foot in
forty ; and of twenty tons up an incline of one
foot in twenty.

The weight of engine being reduced to
about one-fourth tllat 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 O51bs.
to 100lbs. to the yard, one of 30lbs. to the
lineal yard is ample.
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1’he width between the rails (or gauge) being
only 3ft. to 3ft 6. in., curves of four to five
chains 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 snbstrue..
~," wilt be Of b’nffn~pengive chars/get-.- --

The road-bed, at formation level, need not
be more than sixteen feet wide, including three
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 is those used
in America, will answer every purpose; these
are very durable, and are made up to spans of
one thousand feet or more.

Fhe permanent way, occupying a width of
only six feet, may be laid down along the sides
of common roads, and the tragic 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 longitudinal timbers of hard wood
which give great vertical and horizontal 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 speeds of fifteen to
twenty miles an hour, and carries fuel and
wafer’for that distance.

The engine, being about one.fourth the
’ weight of ordinary looomotives,-wi4kaot uruah

thendind s, 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 upon six inches in
depth of ballast; and, by proper attention to
the drainage, the permanent way can be kept
in perfect order at a gmall expense, as com-
pared with the cost of upkeep of that of an
ordinary Railroad.

In eocnomislog trsetion it is important so to
coustmct the vehicles that they may be con-
vertlhle to various uses ; as, for example, the
conveyance of wool, cotton, passengers, &e.

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

" The Vehicles, on this e~etem, weigh one ton
and a quarter, and the load is two tons and
a.half.

Moveable seats are provided, so that the
wagon becomes an open carriage, capable also
of being e0vered :in, ad~h by a pe6uliar con.
struction of springs, it will carry a few paseen-
gara as easily as a hearty load of goods, the
power of the springs varymg with the load, and

muse in ~umr ooxes, and the 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, iu one train of 800 passengers, or
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fifty tons uett of goods; so that the freight from
England may be calculated-- ]

COST Ol ~ TJ~N MILE2 O~ LISE.
Rails, $1eet~rs, one Engiue, and

Twenty Vehicles, in England ...... 14,000

Freight,~nsuranco Charges, Unload-
ing and Stacking Rails and Sleep-
ers,&c ................................... 2~5OQ

Ballasting and Boxing, £300 per 3,000....................................
"¥ermaueUterW~y., ~ eluding 2,000~aulage of Mat " , ..........

£21,500
r, say £2,200 per mile, including rolling stock

complete, if laid down along the side of exist.
lag roads.

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

The trains being adapted to sharp curves of
four to five chains radios, 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 ant, except in very exceptional eases,
exceed £1,000 to £1,500 per mile, exclusive of
purchase of land and fencing.
As compared with the cost of Ari ant-usa]
Railways (of £30,000 to £40,000 per mile), the
foregoing estimate seems ridiculously low ; yet
the writer, is able to st,its, from actual., ex-
pefiemee of Railway construction in Europe,
America, Ceylon, and New Zealand, that a line
~~iptiougiyeu nan beeons~ructed and
equipped for the estimate mentioned.

The writer has been for some time engages
in the setting out, and in the construction of,a
Raitmad (the route for which was selected by
Mr. Doyne) for the Dun Mountain Cnplmr
Mining :Company (limited), ,from the pert 
Nelson, New Zealand, to the Corn pany’s mines
in the interior.

Eleven miles of this line are constructed
tlnough a most difficult country, the rise in
that distance being about 2,800 feet. Five
miles of the line have a gradient of one foot iu
eighteen, succeeded, by four and a half miles
hevlngS gradient of cue foot in twenty.

The curves tangs from one chain to ten
chains radiu~; and of the eleven miles~not
more than half a mile in the aggregate js
straight.

The lineis, at present, but six feet wide at"
formation level, and, r~ Cut OUt Of the mountain,
sides the entire way, which are very steep,
having au average ;.eclination to the horizon of
thirty-three degrees. . .

About two thirds of the excavation isin reek,
the semainder clay.

The gauge of the line is three feet, with a
rail of 30tbs. to the yard, fished at the joints,
supported by transverse sleepers of black birch
timber, 8ira by:4~in., placedthtee f~et apart,.

~T.he sleepers rest on eight inches in t]tie]~.
~eea~of Im~ken: stone ballast, an& the space
between the sleepers is filled up with similar
material, which, having two inches of grav~el
on top, forms a most excellent roadway for the
horses which work the traffic.

The cost of this line, as it is, it.eluding per-
~nanent way, ~md rolling stock imported flora
England (say two wagons to the mite), has not
exceeded £~,000 per mile.

Tenders have 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
shou Id not be less than three chains radius,
and £400 per mile in replacing the dry
masonry in some of the culverts with rubble
masonryin 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 might work, or a team of two horses could
take a nett load of two tons with ease; the
nett load now takeu up by such a team bein~
one and a quarter tons, at two miles per hour

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

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

In many localities, where stone suitable- for
metalling ordinary roads, and timber for bridges
are 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 macadamised road.

It may further be remarked, that m;ncral
amlother regions, such, for instance, as that
through which’the Dun Mountain Railway
passes, presenting ~c’h difficulties of country
as to put the construction’ of ordinary Roads
for any useful’purpose nut of thequestion, may
be traversed, easily and in. ex iPema~evlY] bs_~it~e~bf Railroad made on the t p
described; and so districts abounding in
mineral and other wealth may be opened u~,
which, otherwise, are practically inaccessible.

Moreover, the Railroad- can be used iu t~on-
veying material for forming, b vidg!ng, ate..

etalling the maoadamised roan, wherever t~
may be desirable to ct,nstruct such alongside
the Railroad; the road being used tbr the
purely local purposes zequired by an agricul-
tural ~eommunlty, and the Railroad used for
the through traffic between the various settle-
ments upon its route.

AZaeriean experience proves that many
advantages are gained by having an ordinary
road alongside a Railroad; while the incon
veuleneeS sometimes supposed to result Rein
having locomotive engines runrring alongside
rdifia~’ro,ds traversed hy ~:rse:h:nndr::lh.ieles

are fot~Ud~to’ be more ~magl y ....
One of the chief advantages, however, ~ of the

improved Bailrbad is,-~that’it’ Can ~be worked
either by engine or horse power at pleasme, or
by both.

A. C. FITZGIBBON, C.E.,
Engineer and Manager tu the Dun Moun-

tain Copper Minting Company, Nel-
son, New Zealancl.

October, 1861.
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