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1. On the Introduction of the Iron Chain Suspension Bridge into the 
H i m m d y n  Moawtains. 

Those of your readers who have visited our hill provinces to tbe north-west, 
scarcely require to be told, that they constitute, perhaps, the most rugged d 
dificult country in the world. The difficulties of intercommunication are ie 
deed vary great, and no doubt, oppose a serious obstacle to the improvement 
of the people. In the Alps of Europe, which naturally are, probably, not ma& 
better, there yet have been formed magnificent roads in various directions, so u, 
to render the labour of traversing the country comparatively easy, and tbllr to 
unite places apparently separated by nature. Tbere arches of stow facilihte the 
paas e from om precipice to another; bridges c a v e  the trawllea orsr, other- 
wiaefqmpassable torrents; and where the nature of J e  rock forbids the attempt 
to conotruct a rwd, galleries are excavated through the very bod OF the 
mountain, and by a safe, though dark and dhmal transit, render passabL routes, 
where nature had seemed to fix an insumounbble barrier. In our northern 
mountains, again, with a few trifling exceptions, all is aa it came from the hand sf 
nature. Yet the Alps of Europe cannot be put m competition for value with 
our mountain provinces. They owe these improvements, rather to the circum- 
stance of their be iv  the high road into one of the finest countries in Europe, than 
to any settled plan of improvement, or to any well understood view of developing 
the resources of tbe country. Schemes of conquest, and projeats of ambitioa 
have, perhaps, oftener prompted such works (and this in every countr ) than 
the more useful calculations of the political economist. But whatever d e  mo- 
tives, the worksare a positive gain : the destruction of the barrier against invasion, 
being more than compensated for by the increased facility of communication 
witb the neighbouring countries. The sword will yet, it is to be hqyd, be 
stayed in its ravages, by obstacles more difficult to be surmounted than Alp or 
Appennine ;" and in the mean time, the mutual intercourse of nations, as it 
affords to suffering humanity the principal solace for its destructive rye ,  ro 
will it be mainly instrumental in forwarding that state of things in which, (d the 
px+ecy be ever literally fulfilled,) " the,pwords shrll be cwverbfl into plough 
&ares, and the spears into pruning books. 

Facility of communication within itaelf, and with neighbouring countries, ir 
certainly one of the first steps in the improvement of a nation. What rank the 
people of our mountain provinces would have held in the seala of wealth and 
civilization, if their country had been more accessible, and they less shut up 
in their rugged hills, it were vain to conjecture ; but it may safely be said, that a 
wuntFy with such remrces could not have remained ltationary et so low an 
ebb under such circumdances. With o m  of the hes t  climates in the world as 
it regards health; with a soil certainly not below the average, and having the 
great advantage of a cheap irrigation ; with no many valuable natural produc- 
tions, both veptable and mined  ; there w m s  only wanting improved mean8 of 
intercourse wrthin itself, and with the ocighbounog countries of Tlribet d 
Hindmstan, to auk it f u  above ita prarent level. Witti a s u d w  equd to 
~ l y  hdf d England ; with each a ~ g e  of dtivUsd producrionr u tbe 
what, rice, hemp, flax, c o w ,  sugar, awl opiuua ; with q p e r ,  l ed  and iron 
=inel ; with i d a u e t i b l e  forests, that indude Plmoat every production of the 
Wopicr or the twoperate zoac, the beboo, cho oak, tPe edw (probably tbs 
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three most vduahle trees) 8 the richest and most extensive paetnrngea; situated 
60 conveniently Pol trade, between two comtria,  m u W y  in want of t a c h  
other's productions, t k  traot doer not yet yield a revenne of perhaps %30,000. 
Can it be doubted, but tbat good roads and bridges would do much for such a 
country ? 

Unfortnuately, however,the peopleare too poor to undertake any thing of this kind 
themselves. These works must indeed in every country be the result of a certain de- 
gree of national prosperity, on which they again react; producing an accelerated 
progress. To carry into effect extensive schemes of public utility, requires capital ; 
and this is unfortunately an elenlent of improvement as much a desideratum in these 
countries, as the execution of the prqjecta which can only be secured by it. In Eu- 
rope the first irppulse is given by the great landed proprietors and capitalists, who 
have their remuneration,the former in the improved value of their eslates,the latter 
in the return made the employment of their capital. In  India we have no pro- 
prietors of land butt 7 e Government, nor any capitalists capable of comprehending 
the full value of projects of public utility, still less of rising to the conception of 
so paradoxical a thing (to them) as public spirit. I t  is hy the Government, and by 
them only, that such works can be expected to be undertaken ; and I may add. 
that in the double capacity of rulers, and landed proprietors, it is their intereat to 
engage in them. Nothing can be clearer than that improved facilities of in- 
~tercommnnication allow of a country's resources being fully developed. As 
'internal and external commerce increases ; with i t  increlise the wealth and com- 
forts of the people. Population then takes a start, and with i t  nwst i n e m  
tbe produetions of the agriculturist. Land acquires a new value, correspond- 
ing to the increased demand for ita produce, and the means of the consumers to 
purchase. Thence a ditect interest as  landed proprietors ; while as rulers, it in 
suf3ckntly obvious, that the more prosperous the commerce and agricultnreof 
a coontryj the more productive will its remnne be ; its revenue, I man, M 

composed of ordinary taxes. I n  America it bas been found, tbat the revem 
has steadily inmeseed with the dePcbpement of\her resources ; and i t  r i l l  be emu 
h o d ,  L a t  the rate af i c m a s e  in  the line of r o d ,  takhn as a single element 
of  national improvement, corresponds pan pcraau with that of the revenue. 

The value of a proper system of intereommunicntion, as a step in the im- 
provement of a eountry, is indeed ao fully acknowledged, as to stand in no need of 
ilhwtration ; 7~e i - e  it  a doubtful question, the practice of that magnificent people 
the Romans, might serve to naswre w. Even our Mogul predecessors could 
.discover thin trutb, and their best princes made the construction of roads and 
blidges a principal object of their care. I t  is remarkable, how little we have 
done, when our means of accomplishing so much are taken into consideration. 
By a laudable innovation on the established maxims of a cruel justice, we have 
sparingly administered the punishment of death ; and have in all, but the very 
heaviest offences, commuted that punishment for labour on the roads ; our 
delinqueda are therefore collected in prisons all over the country, and in con- 
siderable nmnbers. A8 their punishment is expressly declared to be LABooa 
o r  THE POADS, and as their numbers are very great, the stranger might naturally 
conclude, tbat our roads, at least in the plain country, wust be excellent. Our 
residents can tell a di&rent story, particularly those who have travelled much ; in 
no country on She face of the globe is the rtate of the roads so truly disgraceful, 
o r  so little indicative of the mk of an enlightened people. Thin is a h t h  the mom 

' provoking, because so little expenditure of labour would suffice to'ensure all thatia 
wanted*.. 

The ut111ty of a few good lines of road in a mountainous country, is, if possibk, 
more directly obvious, at leaet to the travellr, than in the plain country. &It 
if roads are useful, bridges may be said to be absolutely necessary ; for withoet 
them, there can be no mkrcourfie whatever in a country so  completely intersrckd 
by rivers ; by rivers that are very seldom fordable, and never navigable. F e ~ k a  i n  
such rivers are e n t i d y  out of the question ; without bridges, therefore, the people 
must be confined to the narrow spots on wbich they were born, and all inter- 

* I should be sorry to be so Ear &understood in any of these remarks, a s  to 
b e  i t  supposed, I mean to impute blame to any one ; either to the officers of Qo- 
wernment OF to tbe Government iteelf. I t  is as far from possibility, that one m m  
~ b n k l  be able to do the nork of ten, as that 5 or  600 Europeans, be their intel- 
ligence, zeal, and activity, what tbey may, ahodd W b l e  to gqvern and perfectly 
manage in all its details, a country w ertsnsive IU this subject to our ewq. Th 
mndu $bat it haa h e n  done w well. Thn fault bin the sy&d 



Mange of commoditiee, or other intefcoukle mubt ceae. To gioeiasloe id6n bf tbb. . 
hnmber of impmeable torrents by which the face of the is tmered, I may 
mention that on the msd from BbamaCirl to Almbnh, a dishnw d 44 milee, there 
hre required in the raidy season t h  b r i d e .  In the mad from ALmdrsh to 
Petbrabgerh (40 miles), there are required two bridges all the year round. In  tehr 
rod from Petdrabgerh to Mhu-gMt (18 miles), one bridge all the gtsrround, 
Thebe m e  all military roads,and as Fhe commnniestion must he kept open,* faet 
is, that t h e e  bridges have been ereated at the expense of Government. 

The people of thew hills, m ry wheie aware of the value of inQsrocmmlaiation, 
Cave exerted themselves O faeilitatd it, but their eRorts, like thew means, Bare bar 
circumscribed; end, in genernl, their bridges h m  been rudeandidcient  in a de- 
gtee cemmensunkte with their p a r t y .  Their most simple erection b a single rope, 
o r  rather several ropes gathered tbgether, shwtched across a riter,on which 8lic)ss r 
wooden block, to which the traveller, being attached, ie pulled across. This ir a 
Oisagreeabla, though not a dsngemus method of crossing a river ; hut it is exceed- 
ingly tedious, and laborious to the attendnnta atthe bridge ; and has this capteal ob- 
jechon, that enttle cannot pass such a bridge; they are necessarily dragpi through , 
the foaming torrent, where if they escape the two-fold danger of drowning or being- 
dashed to pieces againat tbe rocks, they are tommate. Yet as even the wont 
eommunicntion is better than none, and as the poverty of the people cannot atTo1.B 
'better, these bridgen are numerow m the bilk. 

The next step, is the bridge of ropes, which is a little, and only a l i a e  hettar ; 
%ng merely a huge rope ladder as it *ere, stretched acmss the river, on t4e 
apokes or steps of which the traveller hwr-to pick a precarious footing, assisted bg 
the two lateral ropes which he holds to steady himself. This kind of paasage of r 
river is scarcely less disngreenble than'the other; it is a lit& less tedious, and in- 
volve~ little labour on the part of the attendants; but it has the same disadmtxge 
of being impeasable th cattle. These bridges a n  gededly made of rep, manu- 
faetond from the fibres (bark) of the M61#nn, (Bauhinia acanclhu) a gigantic 
climber common in the mountsine, It is a tops of great toughnese ; but srpoeed as 
it is, without any defence, to the d o n  of the sun and atmosphere, it does net last 
many years. Instances have occurred of thtse bridgesflug m y ,  and the nnfor- 
a n a t e  passengers being lost. 

The third step is the wooden bridge, and this nMne is, perbapa, emtitled to the 
bame or capable of anmvering the purposes of a bridge. It is, ho-r, of AIU 
degrees of efficiency, and some of its rnder and less expensive forms, are in- 
deed scarcely preferable to the preceding arrangement. But whatemr tat c m ~  
beatowed in its conatrnction, one principle guides the workmen ; a prhdple 
which shows little mechanical ingenuity on tbe part of these peopk, and w h h  is 
the very opposite to that which directed the eoodtrnrrioa of the celebrated bridge 
ig Europe, at Behafinusen, over the Rhine. Instead of disposing tbelr timher i n  a 
light frame work, judicbrmly opposingtensian to stress, they use msssy and heavy 
beams, thesupport of which, when the bridge exceeds a certain span, forms a great 
dificulty in the erection of such bridges. They are a faet only kept Inhb 
places by a heavy mass of stones and earth placed on them, a d  eoen tbts weight is 
not always a match for the p a t  length of lever combined with the wight of the 
bridge itself, particularly when extra loaded by passenpa ; any twist or warpiw 
of the beams too, immediately weaken such a bridge. These objeetioas will be 
hetter understood by considering the foIlo#ing short description of the mode of 
cthtroction. A row of m m y  beams h u t  18 ft. in length, md I& ia a direation, 
slanting upwards,on each bank, with not mom tban 6 feet projecting over. On there 
a second tier of beanis, 6 ft. longer, is laid, 6be extra 6ft. projecting bepnd the 
ends of the lewer tier :\a third and fourth tier, and even move,are added,cueh projccrd 
ing 6R. beyand the inferior tier, till thevacant space in the middle is w far reduced 
as to allow of spars heing laid acrose it. The ends of the p r o j h u g  beams are 
then secured by maases of s t o m  and eartb, as ahove noticed, and the whde ie 
planked over &nd railed. Such a constructfan does not require ita fa* to be p o w  
out. Were it necemy, nothing could show them in a clearer Light, thn the very 
narrow limits to which such a bridge applies. A span of 100 feet is not without 
itn diffic6ltiea. To erect one of 190 feet warc considered a great triumph, and I be- 
lieve no one thinks it possible to apply this eonetraction to a bridge with a epmk 
of 150 feet. 

It dl he supposed that the bride;es erected by order of om Owernmeat, menti- 
abed in one of the preceding paragraph, were on a mperior principle ; and that an 
* P w B  wan taken of showing the people the inferiority of their wthodof con- 



36.3 T n t r w o a  of 6 Iwn C h i n ~ S w p s h  Bridge, 

u oemp.rcd with tbore TU the g d w  of improvement h d  w hUy 
in  rope. I t  may, -, mp* yotv r h t o  that 

fmn it, w ntbapt M awde to klag to the conddaatioa of the qvsstion m y  of 
&-- d mdsnr scisme, or wan of the mat ordinary mechanical ddl; md 
th.t, mntent to follow rhen, we b d d  have led,we blindly adoptcd the above clumsy 
.nd a-amtrkcd bridge, d tb! tk& hidga xoeatiomed,~ neoeaaery for keeping 
bpcn (h mmrnanhdm on the m w  roads, wen all built on thie model. In the 
m d  course of thingo,- a t k t  madem wiaquo far athetartobe aware 
of ths ergenre of tlmae brim both in o w  cost and repairs ; and also in 
tk.t of durability. About thin time, Be Sb.k@anmqe bridge, h d  attgeted a 
good &d of atkentioq and &OM who, from hwelling in the mountaim, bad p e ~ d  
erperiemof therantof b r i ~ e ~ , ~ ~ ~ ~ d t b e ~ ~ ~ f S ~ ~ b a ~ ~ h  bcdrn 
ro hope tht rwh a bridge would be a peat  boon to tlme peopk ; and being, a s  i t  
V O ~  M) b p ,  might mnre within their own mum to erect in v*- 
o w  remote prts of the mnatry. Having dw a g e d  w m b h e  In p-PIC 
to their m rope-adderbridge, it raa thought that they might tbe more easily un- 
derstand and qpswkte such o briesg than m e  requiring greater mecbonieel s k a ,  
or resollreos of art less a d a b l e  in tbeu remote siteation. 

In a short time, wvml of tbme bridges were ereeted in various quartera, Mwe st 
the mpne of IUjshs,qad aqme at tbc expenac of h m m e n t ;  they were ~nsidsred, 
we bekeve, to be a dec~ded arnprwe~asnt on the w d e n  bridge above -bod; M 
$eiae: mo* m a w n t ,  more econoqid,  and less confined ns to the limit of 8p.n ; 
and an feot, it WPS genedy thought that this wss the best ndq&d forrrr of bridge 
that could be C v k d  for these pm- and that the tbewtim of it into such a 
sountry, was a rept benefit. A lit& mom experience s h d  the fall- of tb ia opi- 
nion The dmbrlity of khe rope was boobto be 106s than half that of timber, whac 
the expease of attend@ to Ihe forma,pved & bo mns idede .  A n  cstabliahmmt 
was reqrcired to tighten the ropes ; to wtoh tbat none of the iron-work s h d  k 
mtolm, or ropee wilfully destroyed ; and where .the asttlre of the torrent wold* 
it, for taking them down during thedry months. In this latter ease, n store-mOm 
was lPqaimd in which to lodge the rgea In &&ring all these pmticulars, it ap- 

that the d i f f m  of e@-, which eil. a first view wps 4 to 1, dwMdled 
down as low as 8 to 5 ; while the greater security and convenienae of the wood* 
brides, wss thought to be more than a balaaarr fo~: this small difference of expnnse. 
The Sbakespeariae bridge began now to be oonsidered only fit for the smaller 
rivers, OF fon t h w  situothns whem wood was sot to be Bsd ; and for the hqp 
spans tLe wnga waa thougbt best adapted. 

Theme were stiu some who could not but think the wpgs OF wooden bridge 8 
very unskW structure, and who woerlered that Earopean 3schoe could k i e e  no 
better. The qumtity af timber uwd in  these bridges is enormous, and aright cer- 
tninlyjf judidwly dispored, 8upp't  four timestbe weight t h y  ere aapable of bear- 
ing. I t  is indeed truly mrprising tbpt the subject of wpeu t ry  and freming d 
timber should be so little undetutood or apprecisted,ea to permit of saoh atmcturem 
king erected under E-an sogerintendenw. It being, bowever, taken for panted 
that thew weze t8e bebest waoden bfidps, (although tbe plate awl dewrigtion of the 
Gchduuaen bridga, plbicb is in p r y  Encpoloplsdia, might haw wed tLc con- 
trary,) every new propot for bridges of a di&rotrt material attracted tbb 
more a m . ;  Ud this, aasie&d by% judiaiop p ~ @ w y ~ t L e ~ a t a u t t a  newspym, 
e s ~ e  the gnat e e m t  of the shert laved popular~ty of the IJhokeape~m, The late 
Nr. Adam, whas roaidi~g at ALn6Rb, took great interest in the,qw&on I sod 
his attenuen being draws to an m u n t  ,in one of the  u k  mds, of 8 
brid@ exected at Gsnev*, ~0- entirely of iron-wire, he thwbt a t  iimt that 
such a brid%e might be prebrPble ~JJ any yet tried in the mount.ins. A gentleman 
there, I b e l i e ,  wrote to CabWaftunme ~ ~ Q I I  wire, to try the erpelieeat 3 but I 
n m r  heud the result, farther, tbaq*t.it wm found toe erpensiw a d e l i m y  for 
+e aroun*a, d e f e  frolp q\H, DPIlDLrtr ~~~aired,ecmornj wasapr ima~ V s H l u r r  
am. At lelytLLbc suppo?swMcbridge was proposed, and (bts ~WWibn ,  
a0 vrhl and 80 w=ixph%i an Eurepe, promines to i. not J w s a  &I thew 
m o u n t . h  For m o m y ,  GprdurAbity, Pad portability, it bas. m ,etpll. It 
requires scprceh nay a w t m n  04. =pairs, and is applicabbtoc(le hf@st sp.na 
mhe f o l b w 1 ~  antrgcl h m  Mr. & i n  lestxt~es,at the Repl Insthtion, pats tbo 
subject in so ckar a light, that I shall make no apology forgiving the whole pserrge, 

''Tbeplwt shiLiogeircuntstnce Is these briegesjstheir great economy, MI cem- 
m d  mtb prdiarry or what are u&xl iosietoat bridges. Tho6 ecenam~nCise8 
boip .Go power pf s~pepoipn-bridge to vary its cume, 9 ~IB ta &pt it to MI 
Vanahon Or PWal excess tn 1t8 l o d j  in coneequence of which, the strength of h 



chains may be with greet precision a d j d  to any required -in, and no m o n  : 
while i n  insistent bridges, tbe l iabi ty of the arch to a fatal derangement of its form 
from partial o r  excursive pressure, requires an enormous increase of weight, and of 
strength beyond what in requisite for the mere su~porZ of itr load,snppo&g it were 
uniformly distribrrted. 
" Iron, independently of ita cheapnem and extensive diffusion, is singularly and 

admirablyedapted f o r t h  conakruction OF suspension bridgea. When it is considered 
t h t  the greater part of the weight of these bridges arises from tke chsins them- 
selves, i t  isevident. that the beat material for this purpose is that whieh has great 
tenacity with small weight, and tlnw we fipd that iron ie at  the same time the most 
tenacious, and er@ng tin, the lighteat of the common metals. A square inch of 
good iron requires about 28 tons to separate i v  and it will not be stretched or other- 
wise affected with lena than half that weight" Mr. Ainger goes on to say, '' Where, 
however, economy and portability are important objects, rope bridges will be found 
advantageous, and they have beenduring the last few yean  eensively introduced 
into British India by Mr. Shakespear, the Post Master General at  Calcutta. They 
have produced great benefit in facilitating the transport of troop and bagqage, 
a s  well as of merchandise and the mails. One of these bri*, 160 ft. in lehgth, 
is so light a d  pmtable, that it hen been aeumrd times bCt (0 (I& nmoned in a few 
liozus." Tlte reader will presently s a q  that, in giring this opinion, Mr. Ainger wna 
not acquainted with the real value Bf the Shakespearian bridge. 

The merit, I believe, of first pointing out clearly the great a u p e n o n i  of the iron 
c h u b  bridge over any that had yet been constructed of wood or rope, belongs to 
the present superintendent of that department. I n  1828, nine bridges were sent 
wp for the military roads about Alm6rah, before mentloncd. The  spa^ was from 
8 0  to 190ft. and the coat onIy 6,256 Rs. being ad average of 184 Rs. for each 
bridge. Bundry rpnre articles, amounting ia the whole to 707 Ra. incr-ed the 
-above average 78 Rs, melc iq i t  616. One of thase bridges h e ,  the 190 ft. span, 
cost  Government, when mbnclcd of wood, [10,%80 Its. and what is still more to 
*e purpoae, it w y ,  9 leus t h  t h w  yeara,soademned by a committee as unser- 
viceable. Tbcu opmmon was justified by the result: Esr the W a i n g  year, two un- 
fortunate men, baring ventured to cmmin spite of the v t e d  public noticee that 
had been given, the bridge geve wry, and teey were lost. I believe the smalliat of 
those bridges, as  made of wood,did net cost less than 3008Rs. and probably on an 
average, one with another, they cost 5000, or eight times the p ice  of the iron chain 
bridges, which will probably last five times as long. The Shakespearian bridge was 
found to have in economy, only the advantage of 5 to 8 ; so that the iron-chain 
bridges will k PIVS times cheaper than these, contrary to Mr. Ainger's and the 
inventor's opinions. On this subject I propose to .enter into a little detail. 

The strength of iron has been found, by experiment, to be nearly SEVEN n x ~ s  
greater than thatof tl~efreslrest hemp rope (of Emopean manufactate). The weight 
then of two bridgea of equal strength of iron and hemp, should be nearly equal, 
i. e.'while dry. h practice, however, it is found that so many additional pieces are 
required m a rope bridge, as ties, slings, b m s ,  kc. as to raise the weight of the 
rope bridge to double that of the iron, strength for strength. This in itself is a 
serious objection, independent of its reference to economy. The price of wrought 
iron is found to be from 10 to 12 Rs. per factory maund; that of good European 
hempen tope is 21 Rs. per cwt. or  56 seers, equal to abont 16 Rs. per maund. W e  
see. therefore, b a t  even en the supposition of r a l  dgbta, rope ia dearer by one- 
third than iron : if we take double the weight rope, as shown above to be n e w -  
rarg, a bridge of rope will be nearly three times & cost of one of iron. 

Now, supposing a rope-bridge will last four years, (and this I think is a favonr- 
Ale suppositbn,) an iron one will lmt  ten*; and as it costs only a little more than 
ONB-TAIRD, the price b e v i d m t l y J m m  econoniical in the ratio of nearly a& 
to one. I t  may however be eaid, that Eu hemp is dear, and that a cheaper 
material ir on the spob (the Maisan r o p e l y e  &lopti011 of which, would make a 
great diiFemnce in thin estimate. I ahall therefore, aa the best answer to this objec- 
tion, and as a means of uhowihg the grant superiori of iron, here compare two 
atim&s, LLe.ow&owing the axpemedf a b.(dCd?65 lr apanto be constructed 
of rope, s l a n u f ~ d  in  the hills ; the other of an imnachain bridge of the same 
spa& That the Intwnestiamte is n a  rob favearnble, wiN appear by the details I shall 
prewnalg bing  forward of *hat h barn a e h r q  done. 

'..' The duration of an fron bridge ia ssamned ae above,, to  allow of every advan- 
tage to the rope-bridge in the comparison ;.bnt I belieqe, I might safely have said 
W h d  1,) . . . . . ', ' .. . . . . . ,  . . . , 



Introductibn ofth Ir$n C ? d n  &uspem.dts Bridge, pet. 

1. I W ~ t e d  e v e  of a Rope-bridge o f  165 feet span. 

R. A., P. R A. P. 
Standards, platform, &e. . . 470 0 0 . 
450 fms. of 53 inch rope, w t  3200 lbr. 288 0 0 
750 44 3680 315 8 0 
410 24 500 100 0 0 
1000 R twine, 4 0 0 0  
400 netting, 44 0 0 787 0 0 
kon work, bars, bola, thimbles, rink, 1,500, 318 4 0 

Total, St. fb. 1571 4 0 

(h, Sa. Ra. l,W7 5 0 
2. Eatinzated ecpetise of a Chain-bridge of 165 ft. spar. 

R. A. P. 
Standards, platform, &c. us before, 470 0 0 
Iron work, (say) 60 maw& a t  10 Re. 6 Q o . O  0 
Probahle expense of t rasmnsion to Fnttebgurb, 50 0 0 
Carriage to Almorah, putting up and e v e 7  possible 

contingency, 250 0 (r 

Total, Sa. Rs. 1,370 0 0 
By these estimates the expem of the chun-bridm appears to be lew than thd - - -  -. 

of t);e rope-bridge.. 
Bnt in reality the savins is far beyond this, an we shall be able to shew in  a bw 

words. It sppe&cl, that such arope-bridge would only laet two gem, i. e. t h e w  
work; and even to last this time, it m ~ t  be tLhea down snd pnt n n k  eom fm 
eight months out of the 12. Thaa. -mmtuh%a d e  a wondertul difference in 
the comparative economy of the two erections ; d to #how the rud amount of thm 
difference, let ua take a period of 10 years, a period which a chain-bridge aertaiob 
will outlast, and during which i t  req- no looking &r. 

Estimated expcnae of a Rope-brfdge of  165 ft. span for n pm'od of 10 years. 
R. A. P. 

Five sets of ropes, each set as above 782 Rs. lasting 2 y e w ,  3,935 0 0 
Standards as before, . . . . . . .. 470 0 0 
Iron work as before, . . ... . . .. 318 4 0 
Establirhlnent and expenses of storehouses at 250 Rs. per 

annum, .. ... . . . . . .  2,500 0 0 

Total, Souat Re. 7,233 4 0 ---- 
or, Sicca Rs. 6,911 14 6 

This is 8lx TIMES tlie expense of the chain-bridge. And that the estimate d 
the latter is not under-rated, will be evident from tbe fact, that g hridge of 110 ft 
span was afterwards dispatched, weighing 66 mds. 36 seers, Fy. Wt. -f and cost. 
ing Re. 737. 

A particular advantage which the iron chain-bridge has over the rope-bridge, y 
applicable to these mountains, is in the facility of carriage. We have seen that the 
weight of the bridges are, strength for strength,as two to one. This is much, but i t i  
not all. The size of the hars which go to form the &nip may be varied at pleasure, so 
as to be portable in any situation, and by any means,whetber by hillportma, poniee, 
mules, bullocks, elephants, or wheel carriages. For instance, suppose them one ~nch  
square and 10 feet long; such a b q  would weigh 37 pounds avoirdupois, whichmay 

* I t  was found that the actual expense of transmission to ~weil ly 'mouoced tO 
about 50 RE. The land carriage thence to the foot of the hills may be r e c k o d  
*bout tow annas a maund, o r  even lean. The hill carriage by p r t w s  (the nort ur 
perdue) is at the rate of one rupee for every 30 seers (Baz. w t )  c d e d  44 
This includes return hire. Some of the bridges required by Government are much 
nearer than Almbrah, one not more than five miles fmm the foot of the hills. The 
ibove estimate is certain1 above the medium charge. + The factory maund 6 ten per c e n ~  lighter than the bazar. . ; .  , . . .  
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be camed without any didienlt~ on fhe V O ~ ~ O & .  k mil of Of or Sf, idoh rap. 
the weight of which would be probably five 01 six c a t  is not 80 w i l y  of. 

In point of durnbility, including attention and repairs, the a d ~ t y l e  is e q d y  
great ; a chain. bridge once properly erected, requires little or M, cup, u d  the ex- 
pense is confined to an annual m t  of paint, or real tar; eitberofwhkh,wille(fechurlly 
preserve iron for many years, however inclement the weather to which it may be 
exposed. The rope-bridges which were erected in Kamllhn, on the contrary, 
required concrtnt attention, and the maintenance of fin extead* estabtibraent, as 
well for tightening the ropes, ns to presem them from i n t e s t i d  mutilation. Dur- 
ing eight months of the year, they were wholly removed and lodged in stonrooms. 
Yet with all these precautions they are not expected to last in the hills above two 
seasons. In convenience, therefore, as well as in actual safety, iron must be always 
superior fo rope, which from its flexibility, bowever well secured or supported by 
guys, is 111 adapted for bridges. This is so obvious thatit is unneceasuy to insist 
more on it. 

Thus we see that in economy, whether as regards prime cost, expenee of d a m  
axpence of management, or durability, iron has a p a t  and manlfest advan* over 
rope as a material for bridges. In point of convenience, whether as ngvds faci- 
lity of carriage, durability, or as requiring little attention, it isalnogreatlysuperior. 
The erection of bridges every year, aad tbeir reconstmetion every two yeara, 
would be a seriously inconvenient arrangement, even were it not an expensive we. 
Lastly, there can be little doubt of its being the most s a b  material, in as much as it 
is, strength for strength, on1 half the weight ; being scarcely subject to deteriora- 
tion from exposure, it is not Eab~e suddenly to become insecure in consequence of 
any unusual or unseasonable wenther, o r  casual inferiority of material ; an'd lastly, 
not being subject to  the stretching and tightening of rope, it is not liable to s u f f ~  
fmm any change in the figure of the bridge, or alteration of strain on the phs. 

The above points have been so clearly established, and are now so g e n e d p  
admitted, that there is every prospect of this bridge being extensively introduced 
within the hills ; and doubtless, it is one of the greatest boons the mountnineera 
have yet received from tbeir European masters. Tables have been furnished, by 
which any engineer or  executive oilicer may at  once determine the expenre of these 
bridges, according to their span and the weight they are required to carry. The 
following are the particulan, of tbree different sizes which may, we think, he inte- 
resting to many. 

Note 3. In  calculating the comparative expense of iron, with that of an other 
material, the former may be assumed to last 20 years, at the expiration orwhich 
time, it might still be available for bridges of smaller span, o r  would at  least be 
valuable and sell as old iron to be wro bt up again. Its durability, however, will 
greatly depend upon its being o c c a s i o a y  cleaned and fresh painted or tarred. 

It will he useful to mark also the several modifications of form of which the 
iron-bridge is susceptible. The moat obvious and secure against vibratory wtioq, 
as well as the most economical, is that represented in the accompanying e b v a b  
6g. 1. next pw. The chains are &ed straight m s r .  

. 

Note 1. For retired and less frequented situations, lighter bridges might he 
constructed at, probable, one quarter the above expense ; the loads allowed for tkae 
being ample, and such as are not likely to be placed on any but military bridges. 

Note 2. I n  order to fac i l i t a  the carriage of the iron, the b m  a n  be made of 
any length considered most convenient, so as to admit of the whoh being carried by 
.hill portera if necessary ; multipl ing the uumbers of joints must of course increase 
the expense in some measure ; t i e  above estimate snpposes the barn not lens than 
1 0  R. in length. Such a bar having a sectional area of one in& would weigh 27 to 
30 Ibs. 

Dim. of bridge. a 2 & g  $ 6 . Estimat- Load at 
c.2 Equiva 

4 

Go 
150 

,200 

@ 2 edweight 20 lbs. 

--- PI ----- 
fi &'+inch. Fy. mdt. Sa. Rs. Zbr. Iba. 

2 30 to 35 360 5,000 12,000 80 
6 3 40 to  50 480 7,500 18,060 120 
6 4 60 to 70 720 10,000 24,890 160 1 



' I 'bmad, (Pis. 3,) whicb is q p t w e  to p a *  s p m ,  L same- 
lets tigbtencd, and the plafom is supported by a light 

, L C /  ' t 

ln  the 3rd form, (Fig. 3,) fulcra ar piers are erected, over which the chains arc 
suspended. The platform is then attached to them by vertically suspended rods ; 
the path or roadway passing between the supports. This form is applicable to the 
larqc5t ypans. 

IVl~rn the breadth of the strerun is considerable, and the depth not gmt, 
economy and safety will be beat msulted by lhnltiplyingthe number of curves, aod 
l ~ a v ~ n q  one or more supports in the bed of the stream : vibratory motion most 
naturally be evpected where the length of chain is c~nsiderabie and the 
narrow; but this may he obviated by applying horizontal chain guys in * 
manner represented in figure 1. 

A MOUNTAIN&IL 

11. On soffu Petn'jFed She&-d in the Gam'lgerh Range of Hi&, 
in Apn'l1823. By the late H .  W .  Voysey, Esq. Assistant Surgeon 
His Majesty's 67th Foot. 

[From the Asiatic Reseqches, vol. xvii. pt. i.] 

This =mutable mnge of h i  ia called, by Arrowsmith, in him laat map, the 
Bimdih, orBind&ull (Vindhp orVindhyacbda) bills. The same name is, however, 
g i m  to a lofty range of hills on  the left bank of the GodBveri, aa it  pssses through 
GmdwBna, m d  also to thole near G d i o r .  I shall, therefore, distinguish them by 
the name of the Giwilgerh range, particular1 as, aRer repeated enquiries, I have 
never been able to discover that they were as a L v e  designated,either by the inhahi. 
tants of those hills or of the neighboring plains. They take their rise at  the conflu- 
ence of the Puma and Tapti rivers, and running nearly E. and by N. terminate at s 
short distance beyond the eonrces of the Tapti and Wardor. To  the south- 
ward, they are bonnded by the valley of Berar ; and to the north, by the course of 
the Tapti. The length of the range is about one hundred and sixty English miles, 
and average breadth, from twenty to twenty-five miles. 

On the Southward side they rise abruptly from the extensive plain o f h l r r ,  
the average height of which is one thousand feet above the level of the sea, and 
tower above it to the hei h t  of two and three thousand feet The descent to the 
bed of the Tapti is quafly rapid, although the Northern is less elevated than the 
Santhern side of the ra The outline of the land is generally flat, but much 
broken by ravines, and"%"; groupes of flattened summits, and isolated conoidd 
h t r a .  The summits and the flat land are generally remarkably destitute of 
trees,bnt thickly covered by long grass:-in the ravines and pasees of themountains 
the forest in very thick, and, in many places, almost impervious. The inhabitants 

principally Goads, whose language, manners, and customs di5er remark- 
Jbll from tkose of the Hindus. At present, their chief occupation L bunting, a d  




