


Proceedings of the Madras Glovernment, Marine Department
Jor the month of March 1860.

Read the following papers :—
No. 27. Extract Minutes of Consultation, in the Public Works Department, dated 10th
January 18569, No. 80.
Forwarding copy of aletter and its czzc?axurcs?
e C ating (//?f/ Engineer on the{ (Vide Consultation, Public Works De
seription of boat best adapled for S 11th January 1859, Nos. 163 & 164
the IN '«'UI/N/[/ on by Steam of Indian Iivers.

)ﬂ][lll(‘l]i

No. 28. From Colonel A. COTTON, Commandant of Engineers, to T. PYCROET
Chief Secretary to Government, Fort Saint George, dated Sépakkim, 21st March
No. 58.

In reply to your letter of the 27th July 1858, No. 288, respecting the best kind of boat for

rivers in India, I have the honor to state that the materials I hoped for, from which to form
more certain conclusions about river boats, were the results of the boat experiments now in
hand ; but I have been entirely mistaken as to the time required for obtaining satisfactory data
from them. I see now that it will take a much longer time than T anticipated, for itisa very
complicated question,

I am at present therefore entirely without any new data on the subject, beyond those upon
which Captain Rundall has written his report, and as he has had the best opportunities of draw-

ing conclusions, so far as they can be obtained from the present boats, [ have nothing to offer
beyond what that Officer has said. :

The leading point in our rivers is the exceeding cheapness of fuel, making a higher speed
than in other countries the most economical, consequently that in all the arrangements, of
form of boats, &c., a considerable speed, 10 or 12 miles an hour through the water for goods,
should be kept in view.

I may also mention that it seems to me plain that we are now on the eve of great improve-
ments in River Navigation, both as respects mode of propulsion, kind of boiler, management of
the steam, and resistance of boats ; and I think we should be prepared for the use of novelties
in all those respects, and that it is most important that arrangements should be made for obtain-
ing the latest accounts of the working of Rivers in America, England, the Continent, Bengal,
&c. 'The magnificent flotillas now being built by the Railway Companies for the Indus and
Ganges, will, I have no doubt, help greatly to put the whole matter of River Navigation on an
entirely new footing.

I would particularly urge that Captain Haig should be left at liberty to try a variety of
boats and Engines, as respects form, material, boiler, steam-pressure, mode of propulsion, &c

No. 29, OrpEr THEREON, 30th March 1860, No. 136.
Ordered that copies of the above letters be forwarded to the Government of India, in
reference to Mr. Secretary Beadon's letter, 11th June 1858, No, 942.
Copy of Colonel Cotton’s letter will likewise be furnished to the Public Works Department.
(Signed) T. PYCROET,
Chief Secretary.

No. 80. To the Secretary to the Government of India, dated Fort Saint George, 30th March
1860, No. 137.
I am directed to transmit to you, to be laid

From the Chief Engineer,25th November 1858, before the Government of India, in reference to

No. 5758. Mr. Secretary Lem‘on letter, 11th June 1858
From the Commandant of Engineers, 21st March No, 942, copies of the lettess, notzd in the ma
1860, No. 58, gin, on ihe subject of the description of boaL

best adapted for the navigation of Indian rivers.



' Proceedings of the qura_; Glovernment, Marine Depart-nient
Jor tgi month of March 1860, ’

" 2, Appended to the Chief Engineer’s letter are a :
Rundall, District Engineer of the Godavery Division, al?ltlleltzft‘::di"lr?; l:hthe SUb;’e‘:.t by. Cagtain
in charge of the Eastern coast canal, and the Executive Enginée, B e Exe‘_-cfjt.we Engineer
Arthur Cotton states that he has been entively without any new, E averthmsxo.n. Colonel
those upon which Captain Rundall has written his report, and he ha: = h% e subject, beyond
what that officer has said. He explains that the materials from whi hm;: g to offer beyond
certain conclusions about river boats were the results of the 7 ich he had hoped to form

A L 5 at experiments i
hand, but that he has been entirely mistaken as to the time required fgr b Al he hafs had in
Aata from them, obtaining satisfactory

(Signed) T. PYCROFT,
Chigf Secretary.
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Pusric Werks DEPARTMENT.

Marine.

No. 80.
Extract from the Minules of Consultation under date the 10th Jomuary 1859.
Read the following letter from Lieutanant Colonel E. LAWFORD, Officiating Chief Engineer ;
to W. H. BAYLEY, Esq., Acting Secretary to Government, dated 25th November
1858, No. 5758.
SIR,

before Government as directed in Extract Minutes Consultation under date the
27th July 1858, No. 288, the accompanying

In laying

1 Memo. from Captain Rundall, 11th October 1858. s 3
1 Letter from Mr. Kenunedy, No. 41 of 6th September 1858, papers from Capt,am Rundall and Messrs.
L De . from Mr. Tuke No. 59 of 25th September 1858.  Kennedy and Tuke, on the subject of the des-
B i = - - -

2 et cription of boat best adapted for the Navigation

by Steam of Indian Rivers, 1 bave the honor to state my opinion that, as the characteristics of
the Rivers of this Presidency are very similar to those of the upper portions of the larger Rivers
of Europe, where Steam Navigation has been brought to_the utmost perfection under the guidance
of consummate Mechanical Science, assisted by experience, it is vain to look for any suggestions

of improvement from this country.

9. The characteristics of the Godavery, which may be considered our only navigable stream
are in the dry weather when alone any peculiar difficulties of Navigation exist, a wide shallow
bed, divided into many channels by sand banks or rocks, and having a moderate current except
at the three well known bartiers, or where sudden bends cause local sets ; and as these, with the
exception of the impassable barriexs, constitute obstacles exactly similar to those experienced
in the Navigation of the Danube between Donanworth and Linz, and of the Rhone above Lyons,

as described in the report of the Commissioners appointed to visit and report on the boats ac-

taally in use on those rivers. I believe that the same de'scri})tion of boat, proved to be the best

there, will be found to answer best here, where, the rivers having little or no tidal channels,
greater draft would not be advantageous.

8. Without therefore attempting to follow Captain Rundall into a recapitulation of the
well understood elements of construction for ensuring carrying capacity with light draft and
minimum midship displacement, and thereby combining great speed with economy of working,
or questioning the correctness of his dictum as to the preponderating influence on speed of
surface friction, I will merely state the few points which appear to me necessary to be attended
to in designing such boats as will be most useful on our rivers, premising that, the Screw being
inapplicable to a shallow draft of water, the system of paddle wheels should be adhered to.

I, As experience has every where demonstrated that passengers cannot with advantage be
carried with goods, separate boats should be provided for each and adapted to the speed at which
the two descriptions of traffic can be most profitably conducted.

I1. For passengers the boats should be of 250 or 300 feet in length, by 25 in breadth to
draw, with every thing on board, not more than from 20 to 24 inches of water, and fitted with

Engines capable of propelling them at not less than 14 miles an hour.

III. For the conveyance of goods powerful Tugs of 120 feet in length by 15 feet in breadth,
drawing not more than 2 feet with water and fuel on board, and fitted with Engines to give a
speed of & miles with three or mere barges of 100 tons each in tow, will be preferable to Cargo
Steamers, which, to carry a load of 300 or 400 tons with the requisite light draft, would require

to be built of unwieldy length.

1V. All the Steamers and Cargg boats should be of iron, as nearly flat bottomed as the
necessity of collecting and getting rid of bilge water will allow, and with rounded, combined

with sharp water lines, so as to reduce resistance at the same time that, by the somewhat spoon - |

shape of the ends, the difficulty of getting off banks may be diminished, |
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11. During the season of the freshes that is from the middle of Juue to the middle of
October the prevailing winds are West and North-West, generally following the windings of the
During the remainder of the year they veer from South-West to South-East and East.

river,
12. The above are the principal points to be taken into consideration in planning Steamers
and Boats for the Godavéry. S S ‘ |
13. One important point however connected with this river which I must not omi; to
mention is the inexhaustible supply of wood fuel for miles along its banks, and the cheapness. at
which it can be procured viz., 1 Rupee per ton deposited on the margin of-the.river. ‘

. *

14. The second point to be considered is the service to thc}; the Seamers are to be ap-
plied. v : .
15. Without doubt the general principle that different classes of goods must travel at that
rate of speed which each can afford to pay for is the correct one, wlﬁl{h ewe{l‘nqde{bf Wfla "
employed, and as weight for weight. Passengers are the freight that can afford to pay the high-

est rates for speed the separation of goods from Passenger boats should ﬂ""'f‘ ’be maintained.
itk : e © 16. The question howeverwhether Steam-
Sfeamers to carry Cargo or to be used only as Tugs, mﬁh‘;ﬁl@ , GM{ BT I i g Db gl 1
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41. Supposing however that the

in this country and fitted to be £50 per Ton measurement and th
H. P. The total cost would for the Vessel itself be...,

For the Engines

vessel measures 600 Tons, the cost and of the hull landed

at the Engines are £30 per L.
.- Rupees 3,00,000

..................... 2 2,140,000
5,40 000
Interest at 5 per cent per Annum.., 5 25,000
Depreciation 5 pereentisai .00, 5 25,000
Repairs R S s i s o 12,000
Total per Annum........... .. Y 62,000
Rupees
Or per month T T R ey Fe e et 5,200
Crew
Rs.
G R W SIS Ut 300
e i AT P G ARSI IS - 100
D S R e 50
T e R R s 200
Assistant L e A 100
2 Engive Drivers @ 1seseh. ... o TS 30
LR TSR 96
R R g e 5 ) 160
AL R R St 24
a0 T 20

Total... 1,080 1,080
3 Fuel at the rate of 50 1bs of wood per I, H, P.

or 11 Tons per hour or 132 Tons perdayat1} = 4950

Total expenses per month. ... T LR S 11,230

42. With a speed of 13 miles or 8 over the current, she would malk
Chandah in 4 days returning in 1} day allowing for loading and discharging say
| thus be Rupees 2807 per trip or 2-8
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economy to work ata high speed so as t
trip, than to save the consumption of fu

46. It would have been curious to have had the opportunity of comparing the cost of
Transport on the rivers in Europe with that on the Indian rivers, Though I will not assert
that the calculations above given are not free from error, yet I think I may safely state them to
be a close approximation, and sufficiently near 1 )

0 shew what great loss the country is sustaining
for the want of well regulated steam transport. ,

(Signed) F. H. RUNDALL, Captain,
Da'strig:t Engineer, Godavery Division.
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“ atmospheres than it would to reach 241b.
““'those would be the points at which d

respective cases.”
“ M. Arago notices the same fact and characterises the fear of high pressure boilers as ‘““ mere
“ prejudice.”

per square inch in a boiler working at 8ib. and
anger may be supposed to arise in the

“ And not only is the high pressure boiler less liable to accident, but when an accident does
““ occur the consequences are seldom serious, owing to the comparatively small amount of the
“ boiler contents and their subdivision amongst a number of small Tybes or Chambers. The
‘“ great prineiple of ensuring safety in boilers—the only absolutely sure method—is so to con-
““ struct the boiler that jits expl

osion may not be dangerous 3 and this principle is carried out in
“ all properly designed high pressure boileys.”
-

(True Extract.)
District Engineer’s Office, Godavery (Signed) F. H. RUNDALL, Capt.
Division, Camp at Dowlaisweram, }
11th October 1858, District Enginecer Godavery Division.

Letter from Mr, R, KENNEDY, Executive Engineer, 3rd Class; to Major E. LAWFORD,
Officiating Chief Engineer, dated Adyar, 6th September 1858, No. 41,
SiR, f

I bave the honor to ackno
No. 288, dated 27th July and N
August of the Officiating Chief Engineer, in which I
the question of Indian River Navigation, in ¢

pointed by the Honorable Court of Directors,
that subject.

m the Minutes of Consultation
resolution No, 2773, dated 13th
am called upon to submit my opinions on
onnection with the Report of the Commission ap-
to examine into and give a conclusive opinion on

0. 1550, dated 6th Angust, with

Having carefully studied the Report to the best of my ability,
1s not in my power to supplement it with any additional sugege
What I do know of the principles of Boat and Stea
purpose, fully bears out the conclusions of the Commis

improvements arrived at, coupled with the professional sk
Engineers of the day.

I feel bound to say, that it
stions of my own.
m Machinery construction for such a

sion, in which are laid down the latest

ill and knowledge of the most eminent

The shape of boats ; the single pair of Paddles in
is of more consequence than economy) ; disa
gmes by condensation ¢ni expansion ; as advocated in the Report, are all in accordance with my
own opinions in the circumstances, and so far as I see, any additional information of value to be
had in this Presidency, can only be supplied from a knowledge of the physical conformation of
the rivers, which unfortunately I do not possess,

Into the financial part of the question the Commissioners have not entered, as probably

it was no part of their duty to do so, besides, whatever may have been the pecuniary results else-
where, practical experience alone can decide this point in connection with this Presidency,
An experiment on alimited scale has been tried on the Godavery, about which the most con-
tradictory statements are put forth. On the one hand very high divid Sre A T
i and on the other hand, it

preference to two pairs, (

exceptwhere power
pproval of screws in shallow w

ends,—ranging from 25 to
55 per cent I understand—have been paid is said on good authori ty,
that these dividends have been paid out of capital.

However likely it may be that large profits will
calculations must be in a great measure speculative,
by the impulse they would give to commerce, and ¢
country, I believe there can be but one opinion,

accrue to such undertakings,
Of the advantages to be derive
o the development of the reso

preliminary
d therefrom
urces of the

Supported by the Honorable Court ; having at their command the
formation ; gathering the facts and opinions recorded fro
rations, where the practical experience of many years,
those concerned prompted every exertion to success ; the

best known sources of in-

m actual observation at the scene of ope-

combined with the pecuniary interests of

ommissioners in the discharge of their

ater; working of en.

Bl o TN

" Mart, Chandah, the hoats 50 left at the staion s

' ”t
“Iadian rivers, I have the honor to state tha

9

d ut} ht‘d ad‘a t g f Whlch t-he HIOSt llas been m ’ lf I may 1 h()]lt
ages 0 ade and d() S0 W t
) n 1

ivi s ] fﬂctical €
'tl uree Lhe gl\'lng ap
I “-()uld earnesty
l)& (l(’ter"luled to COHlIlIeIlCE OPC! atlons-

fect to their recommendations, whenever it may
oC

‘~ ‘th buch a R(- Port bef()!e the GOieIll!nent, 1t 1s OE no econse uence thal:

i S
: indulgence for not entering in
. 1 must therefore throw n.lyself on yom;n mlct: i e i e
power to add to its valueé- k. Sl e
i i been discu miss
details which have

to me to exhaust the subject.

tive Engineer Go&avel'y Hiviern o Uapdai, Kb
i

Letter from G. P. TUKE, Esq., Exec dated Camp at Cocanada, 25th

.
RUNDALL, District Engineer, Godavery Division,
Septemi)er 1858, No. 59.

SIR,

j the
i‘h Iefe ence to the cO UL s X

i fleet
Sy AR rful Tug-Steamers with a
Ansedycapinion powe draw onl
| T to CATLY @ Cargo, ¥
; 80-tons each) will ‘answer the best. A S::mdi;ensions D thi 6t vy il
udeslgyo bl d pay, would necessarily be of muM}.’ite st Ab N for e a%s many
oF 0 That GLEEEE PR dian river) in its present state, WO inded through, where-
vexy, (1 have notseen any other RNER /e S s nd b i
¥

pi Placelm tlt’ :ﬁflozilcl l: lbesides the former has the advantage
as a longer boat co 3

i £ such station on the approach
. he man in charge o ds in deposit in

Depét as convenient, the with No. of tons of goods in depo
of her fleet at any g(;Od;oist?“g a signal, say a white ﬂagl::‘dt:lup t;tr eam of the station, leaves as
of the Steamer sn_mpl): Commander of the Tug when a fittk sl tia yitabiabjeis the Citton
g gty Dy require and proceeds on his voyage .?;.w proceed to Dowlaiswerum by
many boats as the goc p e pirh Saai tion whe b d{&ﬁn&gw@um’“bfmgm to the
10 doult that lazge quantitie of goods, ofall kinds would be braught to the

: no doubt that large quantities o ‘ollow, the inhabitants of the country we
themselves, E ha:: tl:,e Godavery, and a brisk tmdefo?""fi;h:f ground now lying waste. The
e i b B 1 5 o ok Tk Tois, 98 e,
they find stMaECLEUE ¢ is 195 feet long over all, 189 of an inch and above water-line,
iron Tug-Steamer i:;;:[i):? bottom and sides up to load-line § 4k g mgahmg ‘the whole !ength
pirbi b iy i, i ok il et pi oé Baghaes e
: gthen ety hee pOREISDE A S £ wheel 28 feet, breadth of do. 14 feet,
of her flat part to strengthen ach wheel, diameter of vl | ke, 4
e ir of Engines to ea JRRRTS pansive t off at 4rd the stroke
i s on; p:l;’e:i Egieter of eylinder 33 inches ex 1 7 ﬁ:f{,::s; ;* fee% ot b of
length °f.3tm % h Qes or even larger, fire places 8 e ‘ong_,w f ¢t/ from the bows and 25 at
boilers with 6 incl u; feet in diameter. The keel Imés fmom% ' tbz’ore &e centre, as the crew,
- « Ieel 4 S - ) te i 3 !
:il:e sb;::x 4;]:: ];1;12:' the boat a dead flat. f e: ﬁnf thet:oeafs e:ill tend to put her by the stem.
e ] LB . th [ 3 i y

; aft, besides the tug of the boats wi : cabin aft for

s &c.:‘). W;Ibli:: ée::;':g yone for the Commander the other for the Engineer, one cabin

There are 2 ¢ G

: S ing in wet-weather, for
4 the rest for the boat. T would use good tarpaulins for a covering in we :
the erew, ani ; :

S TR A as by a wooden house,
; d be as well protected by these as by T ¢ :
kers and engines wauld be s Wik Brosies by i Tidge ¥ope and u
% pTOPeﬂy &4 ik :: ::: i: fine weather, the tm‘P““l‘m cmlalb:a::;ll:s:;;hgmi w'i'lll) draw 2
b‘e s.ldes ﬁ:ﬁ“fpf;d in 'its place ; W;};a t:;“ qugmv” ) me ha mgy the le that
B s depth should sot be excesded on t s aRRt s, i o nly, and
i e o o aou he i b { e g o g oy,
there 1“8 af re?; h:e as little cabin room as possible, for cabins entai Biss
that she shoul R

S ," 1 eve bolts along thev'gunnalles for
4 5 feet deep, and open with e bpl e : :
ot orplg iy e e g g
‘hookilx:g‘ a i:g:;i: ;;t; = “f‘a;iing‘ overboard, eye bolts also outside the boat 6 inc e§ L
t above 5 RE eI T ey x 4 f
f::nna'le for fastenisg SIPAMALOOVAIERITHE S| o 2 the S
e inst the danger of the boats of the fleet 1“_‘.“?‘“8}:"»’,"°Mé¢m§§ns he tet?;
5 gu?i;g;::ﬁnding I would propose that buffersand spring bows such as are on
er in case of B L Fo




0

Railway Engines and carriages at home be used, the Steamer having a spring bow on her stern,
‘and the boat next to her buffers on her bow and so on through the fleet, the buffers are then all
brought close up to the springs, and the boats fastened together by a chain on each bow.

. The boats should have an overhang of 5 feet feet in their bow, this with buffers 4 feet in L5 Ny

- length will keep them perfectly clear of the Steamer’s rudder. 3

j:“- w i"h this letter I forward to you a plan &c. of the Tug-Steamer I propose. I regret that B .
| we preveated my sending it before, B i

L

-

ed that the above letter and its mlogm;es; be fnrwmle& to ﬂuw Jepartment
to an Ex;nct ’Minntes Gomnltauonmthat Department dated 27th July 858,

.

u i

' ] ‘ (A true Exmt') ,
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