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PREFACE TO VOLUME II 

THE publication, in September, 1933, of the first volume of this 
work, dealing with the achievements of the military 
engineers of India in fortification and war from 1640 to the 

present day, left me free to undertake the remaining task of recording 
the services of these men while working as engineers, scientists and 
administrators under the civil Government. That record has now 
been completed, and it demonstrates clearly 'the extent to which 
India is indebted to the three Engineer Corps of the East India 
Company's Armies, and subsequently to the Corps of Royal Engineers, 
for their civilian labours. The use of the chronological method, 
followed generally in Volume I, has not been possible in Volume II; 
for whereas the forty campaigns of the first volume could be formed 
into a consecutive narrative, the dozen branches of civil employment, 
which appear in the present volume, have needed separate treatment. 
The work of excavating a canal has nothing in common with govern­
ing a Province : the minting of money has no connection with the 
education of Indian youth. Accordingly, it has been necessary to 
pass from one branch of civil engineering to another, and then from 
civil engineering to allied professions. In so doing I have been com­
pelled to imagine myself in tum an irrigation engineer, a constructor 
of dams and hydro-electric installations, a road engineer, an 
architect, a railway engineer, a designer of steel and masonry 
bridges, a builder of docks and lighthouses, a scientific surveyor 
and explorer, a student of archceology and geology, a layer of 
telegraphs, the head of a mint, a political officer, a financial 
adVlser, and a professor I Awaiting my shy and hesitating 
appearance in each new character was a group of critiCal and 
experienced experts ; yet they were there to help and not · to 
rend me, and it is through their good offices alone that I have been 
able to reach the end of an arduous journey through a maze of 
engineering wonders. 

So many officers of the Royal Engineers have assisted me in the 
collection of the varied information necessary for this volume that 
I can do no more than offer to all my grateful thanks for their willing 
help. In particular, however, I desire to acknowledge the assistance 
of Major-Generals A. C. de L. Joly de Lotbiniere, c.B., c.s.I., c.I.E., 
Sir Sydney D'A. Crookshank, K.C.M.G., c.B., C.I.E., D.s.o., M.v.o., and 
G. H. Addison, c.B., C.M.G., D.s.o., Engineer-in-Chief, Army Head­
quarters, India: Brig.-General Sir William D. Waghom, c.B., 
C.M.G. : Colonels Sir Sidney G. Burrard, Bart., K.c.s.I., F.R.s., Sir 
Gerald P. Lenox-Conyngham, F.R.s., Sir Buchanan Scott, K.C.I.E., 
Sir Gordon R. Hearn, c.I.E., D.s.o., Sir George H. Willis, c.I.E., M.v.o., 
Sir Charles F. Close, K.B.E., c.B., c.M.G., F.R.s., H. E. S. Abbott, 
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c.B.E., D.s.o., W. 1\1, Ellis, c.I.E., S. L. Craster, C.B., c.I.E., H. E. C. 
Cowie, c.B.E., D.s.o., H. de L. Pollard-Lowsley, C.M.G., c.I.E., E. T. 
Rich, C.I.E., H. A. D. Fraser, C.B., H. 1\1, Jackson, M. N. Macleod, 
D.s.o., M.c., and M. Stagg, o.B.E. ; Lieut.-Colonels L. E. Hopkins, 
D.s.o., O.B.E., and A. S. Holme, o.B.E. ; Majors A. D. G. Shelley and 
D. Fitz J. Fitzmaurice, and Captain R. B. Emerson. 

Brig.-General Sir James E. Edmonds, c.B., c.M.G., late R.E., and 
Sir William Foster, c.I.E., have kindly read the typescript, chapter 
by chapter; and Sir Thomas Ward, K,C.I.E., M.v.o., Sir Evan Cotton, 
C.I.E., Sir Frederick Cunningham, K.C.I.E., and Brig.-General Sir 
Percy M. Sykes, K.C.I.E., c.B., C.M.G., have given me valuable infor­
mation and advice. Through the death, in April, 1934, of Lieut.· 
Colonel P. H. Ke~y. R.E. (retd.), Secretary of the Institution of 
Royal Engineers, I lost an indefatigable helper. His knowledge of 
the history of his Corps was remarkable both for its extent and 
accuracy. The duties connected with the publication of this volume, 
since Colonel Kealy's death, have been ably performed by his 
successor, Lieut.-Colonel E. V. Binney, D.s.o., R.E. (retd.}. My 
acknowledgments are due also to Mr. J. G. Scott, the Librarian of the 
Corps Library in Whitehall, Mr. J, Hurwitz, Chief Clerk of the 
Institution of Royal Engineers and to the officials of the India 
Office Library and Records Department. 

The system adopted for the spelling of names is that of the Imperial 
Gazetteer of India, this being more widely known than the" Hunterian 
System." As the sources of information are given in footnotes, a 
bibliography has not been included. Sketch maps of India and 
Burma (duplicates of those in Volume I) will be found in a pocket 
at the end of this volume. 

During the course of twenty-eight years' service in India I learnt 
something of her nature. I explored her mountains and plains, 
enjoyed her unrivalled sport, visited her ancient cities, experienced 
her extremes of climate, fought alongside her sons in war and worked 
with them from end to end of the peninsula. In June, 1929, I was 
invited to compile the history of my Corps in India, and then began 
to collect the necessary information. Proceeding to England, in the 
following spring, on leave pending retirement, I commenced the -
writing of Volume I in June, 1930; and now, after more than four 
years of continuous effort, I have finished my task. My aim has 
been to show not only the achievements of the Royal and East India 
Company's engineers in India, but the steady advancement of that 
country towards the prosperity and distinction which she has now 
attained under British rule and guidance. If that end has been 
secured I can lay down my pep with satisfaction, and so make my 
farewell bow to India. 

E. W. C. SANDES. 
· I{}th August, 1934· · 



CONTENTS 

CHAPTER I. 

IRRIGATION IN NORTHERN INDIA. 

Muhammadan canals-Military engineers in civil employment-Captains rAG& 

Blane, Colvin, Debude and others on Westel'll Jumna and Kali Nadi Canal 
Khem-Ueut.·Colonel Colvin selects site at Hardwar in 1836 for Ganges 
Canal headworki-Captain Cautley (Bengal Artillery) submits project for canal, 
and begin• construction in 184:&--l>escription of works-Major Baker relieves 
Cautley in 184rLieutenants Strachey and Yule-Cautley returns in 1848, and 
finishe1 Gange1 Canal in 18.54-Defects in design-Lower Ganges Canal COD• 
atructed (1872-So)-Betwa Canal opened (x88s)-Irrigation in Punjab-Lieu­
tenant Dyu builda Bari Doab Canal (18.51-.59) and Major Home constructs 
Sirhind Canal (1874-82)-Major S. L. Jacob builds Lower Chenab Canal (1892-
1900)-Irrigation in Sind-Baker submits scheme in 1843, and Captain Fife 
executea work until 1867-Superstitions of Indian peasants-Lieut.·Colonel 
Rundall and the Mahanadi Delta system-Military engineers connected with 
irrigation in Bengal, Bihar and Orissa. l 

CHAPTER II. 

IRRIGATION IN SOUTHERN AND CENTRAL INDIA. 

Typet of irrigation in India-Irrigation in Madras Presidency..;..eaptain 
Caldwell examines Cauvery River in 18o4-MajorSim introduces under-sluices 
on Coleroon River in 1829-Ueutenant Arthur Cotton builds Anicut (dam) 
aei'Olll Coleroon in 1834-36: and in 1843-4.5, with his brother Hugh, dams 
Cauvery-Arthur Cotton designs Godavari Delta system-Assisted by Captain ' 
Orr, and Ueutenants Rundall and Haig, he begins construction in 1847 and 
c:ompletel it in 18.52-0rr executes Kistna Delta scheme (18,51-SS)-Colonel 
Sir Arthur Cotton's grandiose project for covering India with navigable 
irrigation canalit-Colonel Pennycuick designs and executes Periyar Scheme in 
Travancore and Madura (1887-96)-Colonel Ellis designs Mettur Scheme in 
Madraa (1909-10)-Work begun in 1929-Episodes in the life of an irrigation 
engineer-Irrigation in Bombay Presidency-Colonel Fife constructs Mutha 
Canal system (1869-78), designs Bhatgar Reservoir, and builds many storage 
worka-Ac:hievements of Colonel Swinton Jacob (Artillery) in Jaipur­
lrrigation in Central Provinces-Major A. 11. Garrett-Colonel Pollard-Lowsley 
builds Maniari Reservoir (1924-30)-lrrigation in Burma 19 

CHAPTER III. 

WATER•SVPPLY, DRAINAGE AND HYDRO•ELECTRIC SCHEMES. 

Water-aupply of Madras in eighteenth century-Supplies to many large cities 
and cantonmentl installed by militarr engineers between 1872 and 189:&­
Water-1upply of Bombay City-Captain Tulloch designs Tulsi Reservoir and 
reports on other echem-tulsi project executed (1872-79!-Tansa Lake 
completed (1892)-Captain Playfair restores Aden tanks (18.54-57)-Drainage 
and water-1upply of Calcutta-Flood protection in Garhwal by Lieutenant 
Croobhank-Aa Governor of Bombay (1907-13), Colonel Sir G. Sydenham 
Clarke encouragea Tata Hydro-Electric schemes-Captain Joly de Lotbini~re 
de~igns and executes Cauvery Hydro-Electric Scheme in Mysore (1899-1902), 
and Kuhmir Valley Scheme (I905-o8)-Lieut.-Colonel Battye designs and 
executea tJhl River Hydro-Electric Scheme ill Punjab (1927-32) ... ... 37 

ill 



CONTENTS 

CHAPTER IV. 

NORTHERN ROADS, 

Early Muhammadan and Hindu roads-Lord 'William Bentinck (Governor- rAol 
General) proposes Grand Trunk Road from Calcutta towards Delhi-Captain 
Thomson begins construction in 183z-Lieutenant Robert Napier makes hill-
road to Darjeeling in 1838-Calcutta-Delhi mail starts in xSso-Palke• gharry 
and Dalt gllarry-Under Colonel Napier, Lieutenant Alex Taylor extends Grand 
Trunk Road through Punjab after Sikh Wars-Character of Taylor­
Lieut.-Colonel Ommaney succeeds Napier in 1856-Work interrupted by 
Indian Mutiny-Lieutenant " Buster" Browne joins Taylor in 186o-Attock 
Tunnel failure (1864)-Attock Bridge completed (x88J)-Bridging and road­
making by Browne-Hindustan-Tibet, Chakrata, and Kashmir Roads-Road­
making by Captain Abbott in Khaibar Pass, Malakand and elsewhere­
Waziristan Circular Road and other modern N.W. Frontier communications 
-Major Crookshank lays out Delhi Durbar roads in 191 1-Lieut.-Colonel 
Holme bridges Chenab River after Great War and helps to extend road system 
in Northern Punjab ... ... ... ... ... ... ... ... ... !l3 

CHAPTER V. 

SOUTHERN AND CENTRAL ROADS. 

Lieut.-Colonel Arthur Cotton on early failures of British road-making-Roads 
existing, south of Nagpur, in 1833-Hill-roads by Madras Sapper! and Miners 
in Western Ghats (1834-37)-Extension of southern roads by Madras Engineers 
prior to 187o-Road-makingin Bombay Presidency-Colonel Arthur Wellesley 
(afterwards Duke of Wellington) sets his military engineers in 1803 to make 
unmetalled road up Bhor Ghat-Road improved between 1819 and 1827-
Palanquins and" hackeries "in Bombay in eighteenth century-Colonel Walter 
Scott develops road system of Bombay Island after Indian Mutiny-Colonel 
Michael Kennedy makes further extensions-Bombay linked by metalled roads 
with Agra, Calcutta and Madras-Road.-making in Central India and Burma... 75 

CHAPTER VI. 

BUILDINGS. 

Military engineers as architects-New Delhi-Early building operations in 
Fort St. George, Madras-Lieut.·Colonel Patrick Ross constructs Madras 
Arsenal in 1772-Captain Caldwell designs St. George's Cathedral, Madras, and 
Captain de Havilland finishes construction in 1815-De Havilland designs and 
builds St. Andrew's Church and other structures-Sir Arthur Cotton on " The 
Great Putty Case "-Lieut.-Colonel Sankey erects Mysore Government Off1ces 
(1864-68)-Captain Hawkins constructs Bombay Mint (1824-29)-Colonel 
Cowper designs Town Hall-Captain Wilkins designs Secretariat-Lieut.­
Colonel Fuller builds Secretariat (1867-74) and designs and builds Bombay High 
Court and other structures-Lieutenant Agg designs and builds ~t. John's 
Church, Calcutta (1784-1787)-Capt. Wyatt a Government House for Calcutta 
(built 1799-18o3)-In 1805 Lieut.-Colonel Garstin designs Calcutta Town 
Hall (opened in t813)-Captain Forbes designs and builds Silver Mint 
(completed in 183t)-Forbes also designs and builds St. Paul's Cathedral, 
Calcutta (1838-47J-Colonel Robert Napier's work in Punjal>-Amusing 
anecdotes by engineers-Churches of Northern India built by military engineers 
-Colonel Sir Swinton Jacob and Indo-Saracenic architecture-Repairing 
ravages of earthquake in 1905-Buildings by Major Crookshank in Lucknow 
(1908-10), and for Delhi Durbar (I9II)-Connection of military engineers with 
planning and building New Delhi • .. 87 

CHAPTER VII. 
EARLY INDIAN RAILWAYS. 

Beginning of railway construction-Military engineers as administrators and 
advisers-Captain Arthur Cotton lays short line in Madras in 1838-Directors 
admit, in 1845, that railways are desirable-Agreements signed with three 
companies in 1849-Bombay-Kalyan line (33 miles) begun in 1851 and opened 
in x854-Memorandum on Indian railways by Lieut.-Colonel ]. P. Kennedy 



(Inlantry) in 185-His recommendatioas opposed by Consulting Engineers, ••o• 
Captaina Crawford and Pears, and Major Baker-Fantastic proposals from 
other 100n:e11-Lord Dalhousie, Governor-General, reviews whole question in 
1853. and advocates trunk lines throughout India-Eight railway Companies 
formed by 18.59 to c:onstrnct .5,000 miles of line-" Guaranteed," "Assisted" 
and " State " Railwa}'li-Enors in design-Railwa~ in Bombay Presidency-
Thai Ghat route selected for line from Bombay-Work started in 1856 and 
finished in 186rBombay connected with Calcutta, 11i11 Allahabad, in 1870-
Bhor Ghat route adopted in 1853 for Bombay-Madras line-Ghat section built 
(1856-63)-Description of Bhor Ghat incline-Bridges on G.I.P. Railway­
Kennedy completes a line northwards from Bombay to Ahmadabad in 1866 
-Line e.xtended later to form B.B. and C.I. Railway--Captain Pears reports 
on a 100them system of railways in 185o-Line begun from Madras in 1853 
and completed to "WeSt coast in r86-Extensions to Bangalore and other 
citiet-Financial losses due to ill-chosen route&-E"J>>lrimental line laid from 
Calcutta to Ranigani (1851-55)-Kennedy reconnoitres Ganges Valley in 1851 
for line towards Defhi-Major Baker follows him-E.I. Railway built; and 
reacbel Delhi, across River Jumna, in 1866-Lieut.-Colonel Baker, Captain 
Yule and Lieut.-Colonel Strachey as Consulting Engineer&-Large bridges across 
Son, Tons and Jumna River&-E.B. Railway-Inconveniences of railway travel 
in 187rSind-Punjab-Delhi Railway begun from Karachi in x8s8-Absorbed, 
28 yean later, into Nortb·Westem Railway-Multan connected with Lahore 
(18.59-6.5)-Beas, Sutlej and Jumna bridges-Calcutta linked with Multan, 
through Delhi and Lahore, before 1875. and with Karachi by 188o-Lieut.-
Colonel l!oledley, Consulting Engineer in Punjab-Railways in Burma ... ... 102 

CHAPTER VIII. 

RAILWAY REMINISCENCES. 

Lieut.-General Sir R. Strachey fosters Indian railway expansion-R.E. 
oflicen conspicuous in railway work-" Traffic " men and " Engineering " 
men-Major Shelley, and Lieut. -Colonels Bum-Murdoch, Gardiner and Bonham­
Carter, in Southern India-Colonel Sir W. S. S. Bisset, and Brig.-Generals Sir 
V, Murray, Sir W. D. Waghom and Sir C. L. Magniac-Seven Royal Engineem 
u Agents or Managem of Indian railway systeJDS in 1914-Major-General Sir 
H. F. E. Freeland, Colonel Watson and Lieut.-Colonel Stallard-Amusing 
tales by Major-General Brough-Lieutenant B. Scott ferries rolling-stock across 
lndu-He joins " Buster" Browne on Hamai Railway to Quetta in 1883- • 
Description of Attock Bridge over Indus (1883)-Bridge remodelled (1926-29) 
-Colonel Sir G. R. Hearn-His railway work in many parts of India and Burma 
befont Great War-Lieut.-Colonel Hopkins, and Colonels H. E. C. Cowie and 
Craster-Cowie on Kushalgarh Bridge construction (1905-o7)-R.E. officers on 
Hardinge Bridge construction at Sara Ghat on Lower Ganges before Great 
War-Major Sir H. A. L. Hepper as Agent, G.I.P. Railway, in Bombay-Colonel 
C. Walton as Agent, N.W. Railway, in Lahore-" The Tale of the Lost Train," 
by Major W. F. Mathews ... ... ... ... ... ... ... ... 123 

CHAPTER IX. 

FRONTIER RAILWAYS. 

Major-General Sir James ("Buster") Browne-As a Captain, he studies 
bridges and railways in Europe and America (1871-72)-Surveys beyond Indus 
(1876-77)-Sem!t in Egypt-Begins construction of Hamai Railway to Quetta 
in 188}-Lieut.-Colonel Lindsay and Bolan Railway-Musbkaf-Bolan "Cut­
oil "-Browne'• sta1f on Hamai project-Description of Hamai Railway­
Captains Scott and Whiteford-Stupendous natural difficultieli-Scott in 
Chappar Rift.-Louise Margaret Bndgo-Mud Gorg&-Casualties through 
aiclmea-Hamai Railway opened in 1887-Chaman Extension completed in 
ISc}:J-Major Scott, and Captains Pringle, Elliot, Austin, C. H. Cowie and 
Capper, survey Zhob and Gomal Valleys (1890-91)-General Sir Frederick 
Roberts di1Cullle5question of frontierrailwa}'li-Browne advocates construction 
of Zhob-Gomallino-Major Hearn and Captain Lynch reconnoitre in 1913 from 
Tank to Fort Sandeman-Lieutenants Hop kiDS and C. Walton on construction of 
lSushki RailwaytowardsPersia (1902-DJ)-Mr. Johns, Captain Hopkins and Lieu­
tenant Bown aurvey in ltlekraD and Persia (1911-13)-Major Craster builds 



xii CONTENTS 

Marl-Attock, Nowshera-Darga.i and Peshawar-Jamrod lines (1898-1901)- P40I 

Lord Kitchener accelerates frontier railway survey and construction (1901-o7) 
-Hopkins and Lieutenant R. N. Bum survey between Kohat, Bannu and Dera 
Ismail Khan in 1907-Lieutenants Macdonald, Twining and Austin survey up 
Kabul River gorge in I 89o-Captains Craster and Scudamore, and Lieutenants 
Hunter and Bamardiston survey Khaibar Pass in 1898-Hopkins aurveys Lol 
Shilman route up Kabul River in 1904-Loi Shilman Railway partly con· 
structed by Captains Hopkins and Lubbock, and Lieutenants C. Walton, Birney 
and Bum-Work stopped, and line dismantled, in 1908-Lieut.-Colonel Hearn 
reconnoitres in 1919 for light railway to Landi Kotal in Khaibar Pass-He 
examines Hopkins' Loi Shilman route, but prefers Kha.ibar alignment-Lieut.· 
Colonel Hearn, Major Lynch, Mr. Sleigh and Lieutenant Clutterbuck survey 
Khaibar Pass for broad-ga11ge adhesion line-Many tunnels needed, and several 
spirals and reversing stations-Proposals received that rack-railway, or narrow· 
gauge line, should be substituted-Broad-gauge adhesion line sanctioned­
Earthwork of Khaibar Railway begins in December, 19:zo-Construction under 
protection of armed tribal guards--Heam appointed Agent, Eastern Bengal 
Ra.ilway in 1921, and succeeded by Major E. P. Anderson-Mr. V. Bayley and 
Captain J R. Roberts in charge of divisions of work-Captain E. F. Johnston 
in charge of Mechanical Division-Bayley becomes " Superintendent of 
Works" when Anderson transferred in February, 1924-Khaibar Railway 
opened to Landi Kotalin November, 192,5-Line afterwards prolonged to Landi 
Khana close to Afghan frontier-A trip over the completed Khaibar Railway... 143 

CHAPTER X. 

MARINE WORKS. 

Harbours of India-Marine employment of military engineers (chiefly on 
lighthouse eonstruction)-General Alexander Fraser, notable builder of light· 
houses-Madras Harbour proposed in eighteenth century-Scheme revived in 
1835 and 1868-Construction of Madras breakwaters (1876-82)-Bombay 
Harbour in 1838-Dry dock for Bombay proposed in 1686-Dock built in 1750, 
and two more by 1766-Two docks built by Captain Cowper (1805-10)-Wet 
docks constructed by civil engineers from 1875 onwards-Colonel Olivier, 
Captain Porter and Colonel Merewether in extension of Bombay docks­
Harbour defence work by Captain Pierson (1877-Bo)-Major-Generals Sir 
G. T. Chesney and W. W. Goodfellow supervise Indian harbour defences­
Bombay reclamation work by Captains Brooks, Tate and Cruickshank, 
Lieutenant Crawford, and Lieut.·Colonel Jervis during nineteenth century, and 
by Major Sir H. A. L. Hepper in twentieth century-Bombay Improvement 
Trust work by Major Sneyd-Kynnersley-First Calcutta dry dock made in 1713 
-Captain Brohier provides another about 176o-Colonel H. Watson establishes 
Kidderpore Dockyard in 178o-Military engineers demolish wrecks in River 
Hugli-Sir Charles Napier raises question of Karachi Harbour in 1844-Napier 
Mole completed in 1853-Major Blois Turner, Mr. Price and Lieutenant 
Merewether build further works (1859-65)-Colonel Tremenheere raises 
objections-Deadlock in 1866-Work resumed in 1869-Manora Breakwater 
completed in 1873-First Colaba lighthouse erected at Bombay (1766-68)­
Captain Ducat designs" Prongs" Lighthouse in 1867-Construction begun in 
1868 by Lieutenant Osborne under direction of Major-General Tremenheere 
-Captain J. T. Smith builds lighthouse at Madras (1838-44)-He designs other 
lighthouses, and becomes recognized expert on coast lighting and lighthouse 
apparatus-False Point Lighthouse, on Orissa coast, completed by Captain 
Debude and Lieutenant Righy in 1838-Lieutenants Bogle and Siddons erect 
Great Savage Rock Lighthouse, off Akyab in Arakan (1838-44)-Tales of 
Oyster Island and Cocos Island Lighthouses-Lieutenant Alexander Fraser 
surveys Alguada Reef off Burma Coast in 1856-He studies lighthouses in Great 
Britain-With Lieutenants McNeile and Spragge, he builds Alguada Light· 
house (1800-65)-He reports on lighting of Burma Coast in t863-McNeile 
completes Double Island Lighthouse in 1865-Table Island Lighthouse finished 
in 1867-Fraser and assistants build or remodel other Burma lighthouses­
Fraser reports in 1867 on lighting of Red Sea-Lighthouses on Indian coast 
built between 1852 and 1888 by R.E. officers-Captain Merriman completes a 
lighthouse at Aden in 1867, and Major Twemlow a lighthouse on Perim Island 
in 188,;-Conductor Smith builds many small lighthouses inS. India between 
1900 and 1903-Capta.in Emerson holds appointment of Inspector of Light· 
houses in India (1929-31) under Mr. Oswald as Chief Inspector •• , 168 



CONTENTS xiii 

CHAPTER XI. 

EARLY HISTORY OF THE SURVEY OF INDIA. 

Lillatenant James Rennell appointed Surveyor-General of Bengal in 1774- •ACII 

Work of SUIYef of India.-Rennell'a route survey~P-Early Revenue surveys 
-Revenue llllVeying by military engineers-Mr. Topping begins astronomical 
lUrvey of Southern India in 1788-Mad.ras Observatory-Lieutenant Colin 
Mackenzie executes topograpb.ical aurvey of Mysore (18oo-og)-Ca.ptain 
Lambton (Infantry) measures baae line near Madras in 18o:a-He triangulates 
through Southern India with Lieutenants Wanen and Kater (both Infantry) 
-Lambton succeeded in 1823 by Lieutenant George Everest (Artillery)­
Triangulatbn reaches Calcutta in 183-Everest adopts gridiron system-With 
Lieutenant Waugh he measures base at Dehra Dun--Central meridional arc of 
main triangulation fiJUshed in 1841-Everest calculates shape and size of earth 
-Topographicaleurveying between 1811 and 1829 executed chiefiy by Infantry 
oflicen-Exciting adventure&-Captain H. E. L. Thuillier revives interest in 
topographical work in 1847-Lieutenant Waugh succeeds Everest in 1843 in 
charge of trigonometrical operation&-He extends Everest's triangulation 
through N.W. Provinces and Bengal-With Captain T. Renny-Tailyour and 
Lieutenant R. J. Walker he fixes position of many Himalayan peaks, including 
"No. 1.5 "-In 186o Lieut. -Colonel Waugh announces that" No 15 "is highest­
known mountain-He names it " Mount Everest "-Controversy regarding 
identity of Mount Everest-Naming of Himalayan peaks-Waugh extends 
gridiron triangulation westwards from Great Arc Series after 1848, assisted by 
Lieutenants Montgomerie, Basevi, J. T. Walker, Tennant and Captain Strange 
(Cavalry)-Topographical surveys by Lieutenant J. T. Walker and Captain 
Robinlon in Nortb-West-Montgomerie surveys in Kashmir (1855-65) and 
Lieutenant Carter in Kumaon and Garhwal (1865-67)-Carter triangulates 
beyond N.W. Frontier-Major J. T. Walker succeeds Colonel Waugh in .1861 
u Superintendent of Great Trigonometrical Survey-He fiJUshes main triangu­
lation of India in 1864-Intermediate triangulation progresses under 
Lieutenantl Campbell, Rogers, Captains Herschel and Carter, and Lieutenants 
Branfill, Haig, Trotter and Baird-Surveying by Lieutenants Woodthorpe and 
George and Charles Strahan, and by Captains Heaviside, McCullagh and J. Hill 
-surveys by Lieutenant Harman in Assam (1875""76)-" Compiss-wallahs "­
Experience~ of Captains Burrard and Rich-Tri_gonometrical Survey absorbed 
into Survey of India in 1878-Major-General J. T. Walker succeeds Colonel 
Sir H. E. L. Thuillier as Surveyor-General in 188o ~.. ... ... ... 186 

CHAPTER XII. 

SCIENTIFIC SURVEYING IN INDIA, 

Determination of longitude of India-Mr. Goldingham obtains value for 
Madru Obllervatory about 18oo-Valuo re-determined in 1821 by Lieutenant 
Warren (Infantry)-Anotber value used by Admiralty in J86J-Resulting 
confusioo-Eclip110 of sun observed in 1866 by Major Tennant and Captains 
Haig, Her!IChel and Campbeli-Lieut.-Colonel A. R. Clarke engaged in England 
in re-calculating figure of earth (187o)-He asks General Walker to assist by 
measuring arc• of longitude across India-Captains Herschel and Campbell 
measure ara in 1872-Results inconclusiv&-Captains Tennant, Campbell and 
G. Strahan observe transit of Venus in 1874-Longitude operations resumed in 
1876 by Campbell and Heavisid-They measure arcs from Suez to Bombay in 
1878-79 and announce new value for longitude of Madra&-Heaviside and G. 
Strahan extend operations over Bengal and Burma-Inexplicable inaccuracies 
dilcoven!d-Instrumental defects suspected-Instruments tested in England 
and India, but found correct-Inaccuracies persist-Longitude operations 
rHumed in 1888 by Captain Burrard and Lieutenant Lenox-Conyngham to 6x 
new origin at K•liaupur-Burrard makes important discovery that source of 
•rron can be removed by correcting method of computation-Colonel Sir H. R. 
Thuillier, Surveyor-General, decides in 1892 to determine longitude of India 
by meuuring an:t across Europe and Persia by electro-telegraphic method­
CaptainS Bumml and Lenox-Conyngham execute project in 1894~Eclip110 
of auu oblerved in 1898-New value of Madras longitude adopted in 1900-
Th.il vab10 accepted aati11926, when result tested by wireless telegraphy under 



xiv CONTENTS 

orders of Colonel Sir E.A. Tandy, Surveyor-General-Dr. Hunter finds Burrard'a ••nc 
estimate of Dehra Dun longitude correct to within ten yard$-Adventures of 
Survey officer$-Colonel J. T. Walker proposes in 1864 to test spheroidicity of 
earth by swinging pendulum$-Pendulum method-Captain Basevi swin~s 
pendulums in 186,5, and continues till his tragic death in Kashmir mountains tn 
1871-Pendulum operations suspended-Operations resumed by Major Lenox· 
Conyngham (t903-o7) and prolonged by Major H. McC. Cowie-Major H. L. 
Crosthwait investigates mountain attraction, and publishes paper on Theory of 
Isostasy in I9I:il-Recent pendulum operations under Brigadier Couchman 
-Duties and responsibilities of Survey officer$-Survey officers on military 
duty-Surveying under difficultie-Plumb-line operation-Irregular 
deflections of plumb-line-Investigations by Captain Waugh, and calculations 
by Archdeacon Pratt (rSso-.54)-Theory of" Mountain Compensation" pro­
pounded by Sir G. Airy-Anomalies persist-Burrard observes in Central 
Provinces in 1887-In l<JOI he propounds theory of a "Hidden Range" near 
Himalaya$-Theory proves valuable to geodesy-Subsequent career of Colonel 
Sir Sidney Burrard-Controversy regarding height of Mount Everest-Major 
J. T. Walker runs line of spirit-levelling from Karachi to Attock in r8s8-
Network of spirit-levelling spread over India-Levelling across wide rivers 
(1857-82) by Captains J, T. Walker, Trotter and Carter, and Lieut.-Colonel 
Baird-Captain H. L. Crosthwait and Lieutenant H. McC. Cowie introduce 
method of vertical angles in I <JOt-Captain H. A. D. Fraser engaged on Magnetic 
Survey of India (Igor-os)-Captain Thomas and Lieutenant Couchman com· 
plete it in I 91o-Forest surveys by Lieut.-Colonel Bailey and otht.r$-Organization 
of Survey of India Headquarter$-Map production by Colonel Waterhouse 
(Artillery)-Photo-zincography introduced in 1900, and Helio-zincography in 
1906-lndian Survey Committee, 190,5-Co!onel C. Strahan in Drawing and 
Engraving Offices (1882-94)-Lieut.-Colonel Coldstream in Map Publication 
Office (t9o8-rs)-Lieut.-Colonel T. F. B. Renny-Tailyour in Surveyor-General's 
and Mathematical Instrument Offices (1904-o9)-Survey of India affected by 
retrenchment-Air survey operation$-Achievements of Survey officers in 
Great War 207 

CHAPTER XIII. 

TOPOGRAPHICAL SURVEYS AND EXPLORATIONS. 

Infantry officers explore Himalayas (180J-JO)-Lieutenants Alexander 
Cunningham and R. Strachey explore Ladakh with Dr. Thomson (1847-48)­
Lieutenant H. Yule-Major T. G. Montgomerie in Kashmir and the Karakorum 
(1855-65) with Lieutenant E. Brownlow and Captain Godwin-Austen (Infantry) 
-Montgomerie trains native explorers in t86o-Pandit Nain Singh explores 
Tibet in disguise (r865-75)-Captain Trotter with Mission to Yarkand (1873-74) 
-Pandit Kishen Singh explores River Tsan-po in disguise (1878-82)-Mr. 
McNair explores Kafiristan in disguise (1883-84)-Lieutenant Harman surveys 
N.E. Frontier-He sends native explorers into Tibet (1878-8o)-Lieutenant 
Woodthorpe surveys N.E. Frontier (187t-78) and also N.W. Frontier­
Exploration of N.W. Frontier by Lieutenants Holdich, Gore, Wauhope and 
Talbot-Career of Colonel Sir T. H. Holdich-He surveys with Captains Gore 
and Talbot in Western Afghanistan and along Russian boundary in 1884-
0rganiles surveys of Baluchistan and Mekran-Begins demarcation of" Durand 
Line" in northern sector in 1894. while Major Wauhope and Captain Mackenzie 
work in central and southern sector$-Holdich and Wauhope triangulate with 
Pamir Boundary Commission in 1895, and with Perso-Baluch Boundary 
Commission in 1896-After retirement in 1898, Holdich settles boundary 
between Chile and Argentine-Colonel Wauhope and Lieutenant M. O'C. 
Tandy demarcate Anglo-Turkish boundary inS. W. Arabia (1 902-o4)-Wauhope 
retires in 1905, but serves in Arabia and India during Great War-" Mountain 
madness "attacks a surveyor-Adventures with wild elephant$-Colonels H. M. 
Jackson and Sir C. F. Close on surveying in Burma (1886-93)-Lieutenants 
T. F. B. Renny-Tailyour and Bythell in Lushai and Chin Hills (x889-90)-Tales 
of Survey work by Colonel H. A. D. Fraser-Difficulties of surveying in Burma 
jungles-Experiences of Colonel Rich in freeing slaves-Lieut.-Colonel M. S. 
Bell, il.l!!., journeys from Peking to Kashgar in 1886-Captain C. H. D. Ryder 
explores twice through S.W. China (I898-1900)-With Lieutenant H. McC. 
Cowie, he maps from Sikkim to Lhasa during Tibet Expedition in 1903-o4 



CONTENTS XV 

-With Lieutenant H. Wood, Captain Rawling (Brit. Infantry) _:and Lieutenant ••o• 
Bailey (Ind. Infantry) he explorea up Tsan·po River in 1904-os-Captain 
Trenchard, and Lieutenants Oakes, Field and Huddleston, survey with Abor 
Expedition in 1911-Captain Gunter and lieutenant H. T. Morshead· survey 
with ld.ishmi Mission in 1912-13-Morshead and Bailey explore Upper Dihang 
River in 191)-They journey up Tsan·po to region of Lhasa and reach India 
through Bhutan-Captain MacLeod preparea map of N .E. Frontier from 
Bailey'• former route-lurveys-Captain Rich surveys on N.W. Frontier from 
Kohat Pall northwards during 1905-oq-Dangerous work in tribal territory 
-" The hired assassin "-Lieutenant H. G. Bell dies while extending Gilgit 
triangulation to Afghan boundary in 1912-Lieutenant K. Mason completes 
triangulation in 1913, and links it with Russian triangulation in Pamirs-Major 
H. Wood with De Filippi (Italian) Expedition in the Karakorum and Eastern 
Turkeetan in 1914-Lieut.-Colonel Ryder and Major H. McC. Cowie with 
Tun:o-Penian Boundary Commission in 1914--C.aptain H. T. Morshead joins 
in attempt on Mount Kamet in 192o-Morshead and Major E. 0. Wheeler 
1a0mpany 1921 Everest Expedition as surveyors-Morshead included in 
climbing party of ~etond expedition (in 1922), and reaches 25,000 feet-Major K. 
Muon explonl and aurveya in the Karakoram in 1926-Lieut.-Colonel C. G. 
Lewi.l•urveya mountains of Chitral, Swat and Kohista.n (1927-31) ••• ... 229 

CHAPTER XIV. 

ARCHSOLOGY AND GEOLOGY, 

Early military arclueologists mostly Infantry officers-Historic buildings of 
India 1ufter through neglect-Lord Curzon checks vandalism-Earlier 
Governors-General interested in ancient monuments-Lieutenant J. Taylor 
repairs Taj Mahal in 18o8, and other tombs and palaces near Agxa in 181,5-
Captain R. Smith repairs Kutb Minar near Delhi in 1826-Asiatic Society 
founded in Calcutta m 1784 by Sir W. Jones-Lieutenant-Colonel A. Potier 
lltudiel Hindu mythology and archmolog}"-lnfantry officers report on inscrip· 
tiona (1794-1837)-Colonel Meadows Taylor (Infantry) writes on archmology 
and ethnology (186o-74)-Major R. Gill (Infantry) copies Buddhist frescoes 
iD Ajanta cavea (1845-75)-Career of Colonel ·eolin Mackenzie-He collects 
manuiCripta, coina and copies of inscriptions in Madura in 1783, and in Mysore 
(18oo-o9}-Hia eervicea in Java (18IJ-15)-As Surveyor-General in 1816 he 
brings his collection to Calcutta, but dies in z8u-Report by one of his Indian 
helpers-Mackenzie Collection purchased by Government and large portion 
lent to England-Lieutenant Alexander Cunningham studies an:hmology under 
Mr. Jamea Prinaep-Career of Major-General Sir Alexander C. Cunningham-As 
a subaltern in 1847 he examines and describes ancient buildings in Kashmir and 
Ladakh-With Lieutenant Maisey (Infantry) he explores Buddhist monuments 
iD Central India in 1851-History of Buddhism-Lieutenants Mullins and 
H. L Prendergast report on architectural remains in 1857-Major-General 
G. leG. Jacob (Artillery) transcribes inscriptions in 1861-Lieut.-General Sir 
A. Phayn (Infantry) writes on Burmese coins in 1874-Major-General Cunning­
ham appointed " Arehzological Surveyor " after retirement in 1861-He visits 
ancient citiea near Ganges and Jumna Rivers and also in Punjab-Appointment 
abolished in 1866-Cunningham returns to England, and writes his Aft&'il~tl 
GIOf"IJ/1111 o/1114&.-Appointed in 1870 as Director·General of Archmological 
Survey Department-For many years he tours India and makes notable 
contribution~ to archeology-He resigns in J88s-Archmological Department 
reorganized under Dr. J. Burges&-Cunningham dies in 1893-Archmological 
work by Captain H. H. Cole, and Lieutenants Crompton, S. Grant, Haslett, 
Maxwell and H. E. S. Abbott (1874-85)-Cole gazetted" Curator of Ancient 
Monument&" in 1881-He tours through India for several years-Gl'li!CO- • 
Buddhillt remains in Yusufzai District-Cole's appointment abolished in 1884 
-Lieutenant Abbott re-roofs Diwan·i·Khas and repairs Diwan·i·Am palaces 
ill Delhi Fort (1883-84)-He reverts to P.W.D. in 188,;-Geology in India-Dr. 
Voy1ey ill 1818-Infantry officers interested in geological work-Lieutenants 
Baker- and Durand (Bengal Engineers) assist Captain Cautley (Artillery) and 
Dr. Falconer in collection of fossil fauna in Siwalik Hills (1834-37)-Lieutenant 
R. St:raclley ltudies Siwalik fossilt between 1843 and 1847, and in 1848 investi· 

~~= ~~~~ T~~~~~onel ~·F. ~rsbie.~ub~ ~~ 



CONTENTS 

CHAPTER XV. 

TELEGRAPHS. 

Dr. O'Shaughnessy erects experimental telegraph line near Calcutta in 1839 
-Lines from Calcutta to Peshawar, Bombay and Madras sanctioned in tSs:~­
Connection established between Bombay and Calcutta, through Agra, in 18.54: 
between Bombay and Madras in 185.5; and between Calcutta and Peshawar, 
through Lahore, in 1856-Every important centre connected by t8rz­
Lieutenant Patrick Stewart commences Calcutta-Peshawar line in 1853-He 
arranges supfly of materials for Bombay-Agra and Arakan-Burma lines­
Difficulties o work-Colonel D. G. Robinson as Director-General of Indian 
Telegraphs (186,5-77)-Services of Lieut.-Colonel Glover and Majors P. Murray, 
Eckford and Oldham on Indian Telegraphs (1866-1!4)-Military telegraphy­
Field telegraph laid by Lieutenant Patrick Stewart at Lucknow during Indian 
Mutiny-Colonel Robinson prepares scheme for Military Telegraph Train in 
x867-Lieut.-Colonel Maunsell employs Field Telegraph Sections in camps 
(187I-76)-Lieutenants Stafiord and Haslett command Telegraph Companies of 
Sappers and Miners during Second Afghan War-Decline of military telegraphy 
in India-Colonel Bindon Blood reorganizes Telegraph Sections of Sapper 
Depot Companies in 1887-0fficers and soldiers attached to civil Telegraph 
Department for training until 1907-Telegraphic connection between India and 
England-Failure of submarine cable laid from Suez to Karachi in J8S<}­
Project for alternative route through Persian Gulf-Lieut.-Colonel Patrick 
Stewart and Lieutenant Champain reconnoitre for Persian loop line from 
Bushire through Teheran to Baghdad in J86:~-Stewart begins construction in 
1863, assisted by Lieutenants Murdoch-Smith, St. John and Pierson-Loop line 
completed in 1864-Character and customs of Persians-Indo-European 
Telegraph Department lays line along Mekran Coast in 1862-Stewart lays 
submarine cable from Karachi through Bushire to Fao in 186-.-Telegraphic 
communication established between India and England in x86s-Lieut.­
Colonel Goldsinid (Infantry) becomes Director-in-Chief, with Champain as 
assistant-Champain · establishes cordial relations with Russians-Telegraph 
route through Russia opened by Indo-European Telegraph Company in 1870 
-Five sections of Persian loop line under construction in 1863-64-Difficulties 
of Murdoch-Sinith on Teheran-Kohrud section-He succeeds Champain as 
Director in Persia in I86s-Arrival of Lieutenant Lovett in 1866-Statl 
depleted-Murrloch-Smith leaves Persia in J88s-He becomes Director-in-Chief 
in 1887-Hardships and dangers of work on Persian loop-St. John attacked 
by lioness-Bravery of Corporal Blackman-Development of Persian Gulf and 
Mekran Coast lines-Land line extended from Gwadur to ]ask-New sub­
marine cable laid from ]ask to Bushire in 1869 by Bateman-Champain­
Description of ]ask-Cable laid between Suez and Bombay in 187o-Services of 
Captain Pierson in Persia (1863-74l-Comet-playing by Dr. Wills leads to fight 
in Turkish bath-Persians use telegraph poles as targets-Telegraph offices as 
sanctuaries-Lieutenant H. L. Wells amves in 1861-He succeeds Murdoch­
Smith as Director in x885, and so remains till his death in 18gB-Captain H. F. 
Chesney as Assistant-Director (1891-95)-Wells describes difficulties of 
telegraph adininistration in Persia-Heroism of Serjeant J. Hamilton-Another 
submarine cable laid from ]ask to Bushire in 1885 by Colonel Bateman­
Champain-He visits India, returns to England, and dies in 1887-Building of 
Central Persian Telegraph Line-Indo-European Telegraph Department and 
Company dissolved in 1931 

CHAPTER XVI. 

MINTS. 

Coinage operations commenced by British in Madras about 164o-Chequered 
career of Madras Mint-Captain]. T. Sinith appointed Mint Master in 184o­
He reorganizes work-Sinith transferred to Calcutta Mint in 1855. and succeeded 
in Madras by Captain J. Bell (1855-6o), Major Orr (186o-63) and Lieut.-Colonel 
Carpendale (1863-69)-Madras Mint closed in r86<}-First Bombay Mint 
founded in 1672-Varieties of coins-Subsidiary Mints-Present Bombay Mint 
built by Captain Hawkins (1824-29)-Lieutenants McGillivray, Fulljamea 
(Infantry) and Blois Turner as Mint Engineers-Captain Burke, first military 
Mint Master, Bombay (1853-62)-Career of General]. A. Ballard-Ballard as 
Mint Master, Bombay (1862-79), and Chairman, Bombay Port Trust (1872-79) 



-Lieut.-C.olonela White and Riddell, Major B. Scott, lleut.-Colonel Porter and PAGB 

lfajor Cordue as auecessive Mint Masters (1879-1910)-Nickel coinage intro­
duced in rgo?-()bjectiom to elephant on I9U rupee-Proposed electrification 
of Bombay Mint-Majors McCormick (191o-r5), Willis (1915-23), Stace h923-
29) and Ransford (in office) aa Mint Masters-Activities under Willis during 
Great War-Electri6.cation executed-Improvements by Major Stace-Minting 
in Bengal-British use Mughal Mint at Murshidabad (17o6r-<:live builds Mint 
in Calcutta in 1759-Milled-edged coins struck in 17go-Civilian Mint Masters 
(179Q-18:z6)-lleutenant W. N. Forbes builds present Silver Mint (1824-31)­
Appointed Mint Master, Calcutta, in 1836-He holds appointment until his 
death u ~0,:-General in 1855-" The Office Alligator "-Copper Mint erected 
(186o-65 lcutta Mints now under Colonel Stagg-Coins, medals and 
decorations struck-Captain Willis cuts silver thrones for Delhi Durbar (1911) 
-Lieut.-Colonel McCormick as Mint Master during Great W~Modern export 
of gold-Thrifty bullion dealers-Counterfeiters and forgers-Lieut.-Colonel 
Willis builds Security Printing Press at Nasik Road in Bombay Presidency 
(192.f-2S) and Currency Note Press (1926-29)-His successful administration, 
auisted by Lieut.-Colonels Couchman and Perry, Majors Wood and Fit2maurice 
and Captain Armstrons · 301 

CHAPTER XVII. 
POLITICAL, ADMINISTRATIVE AND FINANCIAt SERVICES. 

Political officera in First Afghan War-Lieut.-Colonel Chesney on political 
and administrative employment of military officers in India-Military engineers 
u Governors of Provincee-Two officiate as Governor-General-Career of 
Major-General Sir Archibald Campbell-He becomes Chief Engineer in Bengal 
in 1768, but leaves India. in 1772-Appointed Governor of Madras in 1786 and 
introduce• many reforms-He resigns his appointment in 1789-Political work 
of Major George Broadfoot in Burma and N.W. Provinces (1842-45)-Killed at 
Ferozeshah (1845}-Career of Major-General Sir H. M. Durand-His political 
work in Burma, Gwalior and Bhopal (1844-53)-Aa Agent at Indore he quells 
Indian Mutiny in Central Indi-Officiates as Governor-General-Appointed 
Lieutenant-Governor of Punjab in May, x87o-Accidentally killed at Tank in 
December, 1 87o-Political work of Captains J. D. Cunningham and Becher, 
Lieutenant Yule, Major-General E. J. Lake and General Sir H. N.D. Prender· 
gut, I. I.-Major G. Hutchinson as Director-General, Punjab. Police (x861-76) 
-Amusing letter.-Political career of Lieut.-General Sir W. T. Denison­
Governor of Madraa (1861-66)-Aa Officiating Goven1or-General in 1863-64 
he save~ critical situation at Ambela--Career of Major-General Sir James 
(" Buster") Browno-Browne in Punjab and on N.W, Frontier (x86o-76)-His 
double-Browne as Political Officer in Second Afghan War-With Egyptian 
Expedition (188:z)-Builds Hamai Railway . (x883-87)-Appointed Com· 
missioner of Baluchistan in 1892-Dies there in x8g6-Lieut.·Colonel Jennings 
in Alwar (zgoo-og)-Ca.reer of Lord Sydenham of Comb&-As Colonel 51.1' George 
Sydenham Clarke he reti.res from Army in 1905-Appointed Governor of 
Bombay in 1907-He deals with insurrection and extends education-Morley· 
Minto Reforms-Visit of Their Majesties to Ind~Lord Sydenham leaves 
Bombay in 1913-Militarv engineers in Finance and Accounts work-Lieut.· 
General• McLeod Innes, ti.C., and R. Strachey-Career of General Sir G. T. 
Cbesney-Ho reorganizes P.W.D. and Railway Accounts (186o-7o)-Chesney 
u lrlilitary Secretary and Military Member of Council (x88o-9:z)... ... ... 324 

CHAPTER XVIII. 
ENGINEERING EDUCATION. 

Laek of trained engineers for India-Addiscombe Seminary founded in 
England in rSog-S.M.E. opened in 1812-Major Carmichael-Smyth and 
Lieut.-Colonels Houston (Cavalry), Stannus (Infantry) and F. Abbott as 
Lieutenant-Governors of Addiscombe (r8u-186x)-Famous military engineers 
from Addiscombe-Seminary closed in 1861-Lieut.-Colonel G. t. Chesney 
proposes foundation of Civil Engineering College for India (x86g}-Cooper'e Hill 
College opened in 1871 with Chesney as President-General Sir Alexander 
Taylor aucceede Chesney in 188o-College in financial difficulties-Colonel 
Pennycnic:k becomee President in 1896, and Colonel Ottley in 1899--Cooper'• 



xviii CONTENTS 

Hill closed in 1903-R.E. officers on staff-Engineering education In India-- t40I 
Surveying School opened in Madras in 1794-MaiUand School in Madr~ 
Engineering College in Fort William under Captains Williams and Chesney 
(1856-64)-Madras Engineering College opened in 1859 under Captain Winscom 
-captains Carpendale and Edgcome, and Major Rogers, as Principals (186o-8o) 
-Lieutenant H. D. Love appointed in 188o, and holds post for 27 years-Writes 
Y1slig1s of Old Mad,11s--Poona College of Engineering established in 1859 under 
Captain G. D. Close (appointed in 1857)-Captain Wilkins (185(}-64) and Major 
Scudamore (1903-11) as Principals-Engineering College founded at Roorkee in 
1847 under Lieutenant R. Maclagan-Scheme for present Thomason College at 
Roorkee prepared in 1851-Lieutenant G. Price (Infantry) builds Thomason 
College (1852-56)-Career of General Robert Maclagan-His military services 
(184:1-47)-Maclagan at Roorkee during Mutiny-Appointed Chief Engineer in 
Punjab in t86o, and retires 1878-Captain E. C. S. Williams, and Lieut.-Colonels 
Medley, Lang and Brandreth as Principals of Thomason College (186Q-91)­
Two Infantry officers (Lieut.-Colonels Brown, 1Ut .• and Clibbom) as Principals 
(x8g1-1902)-Lieut.-Colonel Atkinson as Principal (190~-1915)-Subsequent 
military services of Lieut.-General Sir Edwin Atkinson-Mr. W. G. Wood 
(1916-21) and Lieut.-Colonel E. W, C. Sandes (1921-30) as Principals-Lists of 
39 R.E. officers who ha.ve served on Thomason College staff-Classes and courses 
-Description of Thomason College-Letters to Principal-Brigadier A. J. G. 
Bird and Major H. Williams on staff of Indian Military Academy at Debra Dun 
-Training of Indian cadets for King's commissions in all branches of Indian 
Army ••• ••• ••• ••• ••• ••• ••• •·• ••• ••• ··· 347 



ILLUSTRATIONS. 

SOLANI AQUEDUCT, GANGES CANAL .... ••• Frontispiece 
...CJIIG P.o\GB 

ONE ARCH OF THE SOLANI AQUEDUCT ' 6 
CoLONEL SIR PROBY T. CAUTLEY, K.C.B., LATE BENGAL ARTILLERY IO 

GENERAL SIR ARTHUR T. CorioN, x.c.s.I., LATE MADRAS. 
ENGINEERS • .. 2Z 

THE MANIARI RESERVOIR, CENTRAL PROVINCES ; .. 34 
FLUME AT CHANANWARI, MoHORA, KASHMm. · ]HELuM HYDRO· 

ELECTRIC INSTALLATION 50 

NEAR }AMRUD, ON THE NORTH-WEST FRONTIER 56 

KALSI SusPENSION BRIDGE, CHAKRATA RoAD 68 

THE NILGIRI HILL-ROAD AND RAcK RAILWAY TO OoTACAMUND ••• So 
' C. M.A.'s OFFICE, MEERUT, 1925-26, OLD BENGAL ARTILLERY MESS 

REBUILT ... ... ... ... ... ... ... ... g6 
KING GEORGE's MEDICAL CoLLEGE, LucKNOW. MAIN BuiLDING. 

SOUTH-EAST VIEW 100 

THE BHOR GHAT 104 

VIADUCT NEAR IGATPURI IN THE THAL GHAT, G.I.P. RAILWAY ... 

LIEUT.-GENERAL SIR RICHARD STRACHEY, G.C.S.I., F.R.S., LL.D., 
LATE ROYAL (BENGAL) ENGINEERS ... ... . .. . 

THE DAILY TRAIN AT ]ARWA NEAR THE NEPAL BORDER .. . 

THE KusHALGARH BRIDGE UNDER CoNSTRUCTION, 19TH JUNE, 
1907 

MAJOR-GENERAL SIR ]AMES (" BustER ") BRoWNE, x.c.s.I., c.B., 
LATE ROYAL (BENGAL) ENGINEERS ... ... ... ... 

LOUISE MARGARET BRIDGE UNDER CONSTRUCTION, CHAPPAR RIFT, 
HARNAI RAILWAY 

ALl MASJID GORGE, KHAIBAR PASS 

GENERAL AlEXANDER FRASER, C.B., LATE ROYAL (BENGAL) 
ENGINEERS 

ALGUADA REEF LIGHTHOUSE 

MAJOR ]AMES RENNELL, F.R.S., BENGAL ENGINEERS 

LtEut.-CoLONEL T. G. MoNtGOMERIE, F.R.s., RoYAL (BENGAL) 
ENGINEERS 

IIO 

124 

128 

170 

182 
x88 · 

200 

GENERAL J. T. WALKER, C.B,, F.R.S., LATE ROYAL (BOMBAY) 
ENGINEERS ... ... ... ... 206 

NOJLI SURVEY TOWER NEAR ROORKEE 216 

MOUNT EVEREST 220 

MALAD SURVEY STATION IN THE GARHWAL HIMALAYAS, xs.o88 
FEET 230 

:r.ix 



ILLUSTRATIONS 

r4CUIO r408 

CHECKING A PLANETABLE 236 

ON THE RUSSIAN STATION OF SAARBLOCK IN THE PAMIRS, 17,284 
FEET 252 

THE GORGE OF THE ZOJI-LA, KASHMIR ... 256 
MAJOR-GENERAL SIR ALEXANDER C. CUNNINGHAM, K.C.S.I., C.I.E., 

LATE BENGAL ENGINEERS 268 
THE DIWAN·I-KHAS, DELHI FORT, 1884 ... 274 
FAO TELEGRAPH STATION 288 
COLONEL SIR JoHN U. BATEMAN-CHAMPAIN, K.C.M.G., LATE ROYAL 

(BENGAL) ENGINEERS 298 
GENERAL J. A. BALLARD, C.B., LATE ROYAL (BOMBAY) ENGINEERS 308 
HIS MAJESTY'S MINT, CALCUTTA 316 
MAJOR-GENERAL SlR H. M. DURAND, K.C.S.I., C.B., lATE ROYAL 

(BENGAL) ENGINEERS 332 
CoLoNEL LoRD SYDENHAM oF CoMBE, G.c.s.I., G.C.M.G., G.c.u:., 

G.B.E., F.R.S., LATE RoYAL ENGINEERS 344 
GENERAL SIR GEORGE T. CHESNEY, K.C.B., 'c.s.J,, C.t.E., LATE 

ROYAL (BENGAL) ENGINEERS ... 350 
GENERAL ROBERT MACLAGAN, LATE ROYAL (BENGAL) ENGINEERS 358 

THOMASON CIVIL ENGINEERING COLLEGE, ROORKEE 364 



PLANS AND. MAPS. 

SUTCH Jd.Ap or INDIAN RliLWAYS, 1882 

TBB II.uN.U AND BOLAN R.utWAYS 

P4CIIIOUO& 

120 

TBB Ks.uB.AR R.utWAY .. ,. 166 

SUTCH MAP Or INDIA. AND BURMA. SHOWmG THE AuGNMENTS OF 
THE Ca.UNS OJ PluNCIPAL TRIANGLES OF THE GREAT TluGONo-
METKICAL SUJ.VET JN 1892 Ig6 

SuTCH MAP or INDo-EuRoPEAN TELEGJ.APH DErAJ.nmNT MAIN 
LINES, J886 

SuTCH MAP or NoRTHERN INDIA. {MAP I) 

SuTCH MAP or SoUTHERN INDIA AND BuRKA (MAP II) 

SuTCH MAr or THE NoRtB·WEST FR.oNTIER.INCLUniNG · 
AFGHANISTAN (MAP III) 

SuTCH MAP Or THE NORTB·EAST FRONTIER {MAP IV) 

" 

u 



INDEX 

Tn rank aboWil aga.inat a penon ia th8 highest rank mentioned in the book, and 
DOt lletalarily the highest rank attained by him. 

The JWDH of Military Engineers appear under the general headings Engineer~, 
Beqal-llllhleen. BombaJ-Eillineen, Jladru or Engineen, RoyaL 

A 

Abercromby, Sir John, expedition to 
Mauritius, 354 

Abruui, H.R.H. The Duke of, expedi· 
tion in Kashmir, 258 

Ab)"&inia, aurveya in, 201 
Acknowledgment&, author's, to helpers, 

Yii. 9ill • 
Acland, George, erect& first jute mill in 

India, 109, f.n. 
Acworth Committee, recommends aboli· 

tion of Railway Board, 12'1 
Adamson and Clowser, managers for 

Mn. Tredwell on Bhor Ghat Railway, 
118 

Add1acombe-c:/osing, 349-lstablisllmlnl 
and history, 848-t-training of young 
officers at, 848 

Aden-dtj1neN, 17a.-mploymenl of 
R.E. at, &-liglltllous.s, 184-wallr· 
lupply, u-.~urveys, 240 

Alghanistan-mapa and 1urveys, 201, 
203, 234, w, 238 

Airy, Sir George--m111tion in Survey 
annal•, 187-tll•rwy of mountain com­
pensation, 2111 

Akbar the Great, interest in irrigation, 
1, a 

Allen, Dr. H. N., Principal, Poona 
College of Engineering, 356, f.n. 

Aloffe and Forresti, plan of Calcutta, 
1741, 188, f.n. 

Ambent, Lord, Gov.-Gen., J82J·8, in• 
terest in archzology, 260 

Amoore, H. J., Pr1ncipal, Thomason 
College, 863, f.r&. 

Anderson, Sir Arthur, President Railway 
Board, on gauge of Khaibar railway, 
16t 

Andrew, Dr. James, first Principal of 
Addiacombe, 348 

Andrew, Sir William P., /JUlian rail­
~~~ay• quoted, 71, lot, 105, UJ­
#O'J"I for railway Sukkur to Sibi,144, 
f. a. 

Arabia, gt'ology, 275-maps, 225, 240 
Alcheolorical Surny Dep&., abolid,,d by 

Lord Lawrence, 268-Aiu·. Cunning-· 
A.a"' •PPO'i,.ted, 269-rl·appo1nte4, 270 
-fo.,iUd by Lord Canning, 260, 268 
-Lord Cur1o11'S help, 26().-.propos•d 
by Alex. Cunningham, 268-r•-eslab· 
/ulull by l..ord Mayo, 27G-R.E. 
of!iur• in, 271, 8if--f'•·rwganizatioll, 
271--r•l"""'"''"'· 278 

Archaeology-M acken1 ie' s researches, 
190-M adras Govt. calls for report, 
269-milita,. engineers' services to, 
25'1, 273--clandalism in early times, 
258,270 

Argyll, 8th Duke of, S. of S. for India, 
proposal for Royal Indian Engineer· 
1ng College, 350 

Assam-lffplrwatioll and surveys in, 196, 
204, 230, 234, 235, 248--fooads in, 54 

Attock-bridge of boats, 65--je,, 65-­
railway and road bridge, 65, 121-
tuKKel under Indus, 64-6 

Auckland, Lord, Gov.-Gen., ·· 1836-42-
appoints Alex. Cunningham his A.D.C., 
26'1-approves Upper Ganges Canal, 6 
-reje,edlo by Sir William Nott, 325 
-IWIJius to archzology, 260 

Aungier, President, inaugurates Bombay 
Mint, 80S 

Aytoun, Lieut., geological researches in 
Southern Mahratta country, 2'15 

Ayyar, M. R. R. G. N., Principal, Madras 
College of Engineering, 355, fJl. 

B 

Badgley, Col. W. F., Bengal Army, 
aurveys on N.E. Frontier, 234 · 

Bagley, F. R., training at Thomason 
College, 364 

Bailey, Capt. F. M., 32nd Pioneers, 
. ,aptur~ by Tibetans, 249 ; 1;rplrwation 
in Tibet, 247, 249-51 ; foumey from 
Peking to Assam, 251 · 

Bake, Col. Herman, Engineer and Sur· 
veyor·General of Bombay, map of 
Bombay,188 

Baker, Capt. George, inaugu,alls Madras 
water-supply, 1773· 3'1, as-proposal 
for pier at Madras, 17G-proposal for 
watering ships at Madras, 37, 38 

Baker, Sir Herbert, architect of Secre· 
tariat and Council Chamber, New 
Delhi,lOO 

Baluchistan, buildings, 98--fooads, 89, 72 
-1urv~ys, 201, 206, 216, 236, 23'1, 248 
-leleg,aplls, 287, 288, 294 

Bates, reclamation at Bombay, 1720·7, 
17t 

Bayley, V., arlic/1, Till Kll:ybw Railway, 
164-Pwmaftllll Way #h,ough lhl 
Kll:ybw referred to, 166 

Beale, H. F., Principal, Poona College of 
Engineering, 866, f.n. 

369 
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Bean, Leonard, Ill .AIIoclf with Alex. 
Taylor, 83-Ais lwotlfers, 83 

Beatson, Major Alex, Madras Infantry, 
advice Ff anicut on Kistna, 24 

Bedford, Capt. James, explores Brahma· 
putra, 230 

Bell, J. R., builds Jacobabad-Sibi 
railway line, 132-Miginator of Bell 
bund system, 127--paptF on the 
Kandahar railway, 144 

BenralPreaideneJ, ca1111ls in,15-18, 42-
lightho'um,184-Foads,li4-8, 61, 73,75, 
84-suFVeys, 188,189, 194-7,203, 2051 
235, 241-lllegraphs, 279-82 

Bengal Sappers and Miners. build sus~ 
{'ension bridge at Kohala on the 
jhelum, 7G-Imploymenl on arch:e· 
ological survey, 270, f.n.-George 
Tllomso11 becomes Commandant, 118-
headqua,leFs at Roorkee, 98-lay tele· 
graph lines, 284-Failways at Delhi 
Durbar of 1902·3, 14()....-.t-eplacemenl of 
Buner bridge after Dharmsala earth­
quake of 190.5, 68---1oadmaking during 
Mohmand campaign of 1933, 72, f.n.­
seFVices as telegraph units, 284-supply 
Indian other ranks for Sibandi 
Sapper~,IS8 

Bentinck, Lord William. Governor­
General, 1828·3.5, inaugurates Grand 
Trunk road, 55 

Benton, Sir John, I. G. Irrigation, refers 
to Survey of India, 188 

Berkeley, james, C.E., G.I.P.R., surveys 
Thai Ghat route, 110 

Bessel, referred to in Survey of India 
annals, 187 · 

Bhutan, surveying in jungles of, 241 
Bihar and Orissa, a1ehaology, 269-

canals, 15-11-lighlhouses, 181-Foads, 
54-7, 61-surveys, 186, 188, 189,194. 
198, 191-teleg,aphs, 279, 282 

Black, C. E. D., Memoi1 on the Indian 
Suroeys referred to, 212, 224. 233, 
234,237, 265, 270 

Blacker, Col. Valentine, Madras Light 
Cavalry, proposes spheroidal map pro­
jection, accepted by Govt. of India, 
182s,193 

Bogle, Capt., remarks "' lighthouse at 
Arakan,181 

Bogle, George, sent by Warren Hastings 
to Tibet, 229 

Bombay, buildings, 88, 91, 92, 178-
defences, 173-ha,bou,, 168, 169, 171-
3-lighthouses, 178-81)-maps, 188-
pendulum observations, 214--Port 
Tmst, 309, 311)..-.t-oads, 81-8-ship­
building,172,113-surveys,189,192-
waliF-supply, 39-41 

Bombay Presidency, agricultu11, 189-
aFChmology, 261-canllls, 18, 31-3-
Clarke, Sir George, becomes Governor, 
328, 343-geology, 275-lighthouses, 
184-Foads, 60, 79, 81-4, 111)-suFVeys, 
188, 189, 194. 200, 203--leleg,aphs, 
279,280 

Bombay Sappers and Miners, Royal. 
light railway, Delhi Durbar, 1902-3, 

14G-I•mporary footbridge acrou Nar· 
bada R., 19l6, 113 

Boundary Commission .. .A nglo-Fr111cla, 
on Mekong R., 236-.A nglo-Siam1s1, 
242--.Anglo-Tu,lfisla, S.W. Arabia, 240 
-Bu1111a·CIIin11, 243-CIIili·.A r~1ntin1, 
239-EasteJ'lt Pmi11, 291, 297-/n 
.Ajrie11, 242-lndo-.Af~ll""· 238-lndo­
PwstG-n, 239--PamiF, 239--Ruuo­
.Afgliatt, 288-Tu11fo·Pmi11n, 254 

Bran.ti.ll, Capt., Infantry, meast~rem111t of 
base at Cape Comorin, 203-al "'i~lllga· 
patam, 202 

Bridges, F. D., Journal of a lady's 
wav•ls 1emnd 1111 World quoted, 120 

Bridgu, railway, .A /uandra, over 
Chenab, 129-A ttoclf, 130, 139, 145-
Bassein md, 114-CAappar Gorl(l, 
147, 148, 151}-2, 163-Empms, over 
Sutlej, 129-Ha1dinl(e, at Sara Ghat, 
139-Kusha/garh, 138, 139-Lans­
downl, at Sukkur, 139-Narbada, 113 
-Son, 119-Sukkll'f, Bu~ter Browne's 
design for, 68-Tom, 118, 119 

Bridges, road, Bara, near Pe~hawar, 66-
Chenab, at Wazirabad, 14--ea1'ly mis­
takes in design, 67-H aro, near Rawal­
pindi, 87-Indus, at Kushalgarh, 71-
ln pr1-British times, 114-Kanhan, 
near Kamptee, 85-0n G1and TFUnk 
1oad, 66, 61-Palamcollah, over Tam­
brapami, 81-Sohan, near Rawal· 
pindi, 68 · 

Briggs, Major, Infantry, Hindustan· 
Tibet road, 69 

Brindley, Mr., opinion on pier at Mad rae 
169 

Broadfoot, Geo., 34th Madras Infantry, 
!titled at battle of Ferozeshah, 184.5. 
831-mititary career, 331-po/ilical 
services, 331, 332 · 

Broadfoot, William, Bengal Infantry, 
death, 331, f.n. 

Brown, Lieut.·Col. F. D. M., 11.41!. JSt 
Bengal Fusiliers, on staff and after· 
wards Principal, Thomason College, 
359, f.n., 362 

Bruce, Brig.-Gen. the Hon, C. G., leads 
second Everest expedition, 1922, 255 

Bruce, Capt. J. G., on second Everest 
expedition, 255 

Burgess, Dr. James, Dir.-Gen . .Arch:e­
ological Survey, 271 

Burlton, Lieut. P. B., exploration of 
Brahmaputra R., 230 _ 

Burma, ca11als and irrigation, 35, 36-
employmenl of R.E. in, 3-harbours, 
163-lighthouses, 181-4-Foads, 85-
suFVeys, 196, 203, 204, 227, 230, 234, 
241-5-telegl'aphs, 280 

Burt, Lieut., Bengal Infantry, assists 
James Prinsep in arch:eological 
researches, 267-describes Buddhist 
pillar at Allahabad, t835. 261 

Bussy, Gen., French service, early maps 
of the Deccan, 188 

Butler, Hon. R. T. R. P., assists Hopkins 
on Kohat-Thal railway, 138, f.n. 

Butterworth, Capt. W. J ., map, 79, f.n. 
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c 
Cables, submarine, Bushirt-FIW, 287, 

239-J a.sk- Dusltir~, 293,298-Karachi­
ja.sll, 289, 293-5uez-Bombay, 294-
Suer-Karaclti, 288-U.K.-lndia, 294 

Calcutta, buildings, 92-4--drainage, 41-4 
-Government House, 168, 169, 175-­
laarbour, 93-maps, 188-maJ.IiemaJical 
instrument office, 203-Mint, see 

. under Mints-pendulum observations, 
214-surveys,188-waJtr-supply, 41-4 

Campbell, Gen. Sir Colin, capture of 
Lucknow, 1858, 283 

Caoall, A gra, 11-Bari Doab, 12, 13, 69, 
381-Begari, 18-Belwa, 12-Buck­
ingllam, in Madras, 27-cauvery, 2Q-2, 
30-Coleroon, 21, 22-Delhi, 2, 360-
Ea.sl Coast, 27-Ea.slern Jumna, 4, 8, 
11, 22, 68,275, 351-Easlern Nara,16 
-Enla.lly, 42, 43-Fuleli,16-Ghagar, 
1Z-Godavari, 15, 20, 22, 24, 25, 27, 
8'}--Ha.sli, 2-Hiiilitidal,l1-Jhelum, 
14-Ken, 12-Kislna, 20, 24, 25, 27, 
80-Kurnoo/-Cuddapall, 26-Lower 
Chenab, 14-Lowtr Ganges, 11, 118-
l.ower Swat, 361-M ahanadi, 34, 85-
Mahan/Uli Della, 17, 28, 27-Manda­
lay, 31--Midnaporl, 17-Moll, 15-­
Mullamm4da11 (pre-British), 1, 2-
Mutlla, 8, 17, 26, 27, 86-Navigation, 
8, 17, 26, 27, 88-Nif'a, 82-0rissa 
coast,l7, 28-Pmyal' system, 28,29-
policy, 102, 123-P,aval'a, 32-Sarda, 
12-SIIwebo, 85-Sind desert, 18-
SII'IIind, 13, 861-Son, 11-Sukkul', 
18-Sutlej, 14-Tandula, 84, 35-
Tripl• canal system, 14-Uppel 
Ganges, 6-12, 15, 22, 98, 124, 278, 
277, 357, 858, 861-Upper SwaJ, 15-­
Watn~:anl.'a. 84, 85-Weslef'll Jumna, 
1, 4, 11, 22, 124, 275, 832, 357, 319-
y,.., 85. (See also Irrigation.) 

Canninc, Lord, Gov.-General and Vice­
roy, 18.56-6z, appoints Durand to 
Central India, 833-lo post of Foreign 
Secretary, 334-conciliatory measures 
after Mutiny. 334-expands Geological 
Survey, 278-founds Archzological 
Survey Dept., 269-gift of statue for 
Cawnpore memorial, 87-services to 
archzoloRy, 280, 268 

Cantonments. building by military en gin· 
een, 95 

Carter, Dr. H. J., Indian Navy, geo· 
loRical re!lt'arches in Arabia and 
Bombay, 2711 

Cartwri!!ht, C. L., Principal, Madras 
Colll'~e of EnRineering, 355, f.n. 

Cathedrals, 51. George's, Madras, 89-
SI. Paul's, Calcutta, 93, 94 ' 

Cautll'y, Col. Sir Proby T., BenRal 
Artillery:, educated at Addiscombe, 348 
-~:•olog1cal researches, 276 277-
sert•ius to irrigation, 20, 3r:-upper 

Ganges canal, 6-10, 857-window in 
church at Roorkee, 98 

Cave, Capt. F. 0., Rille ·Brigade, explor­
ation in Karakorom range, 1926, 258 

Central India, archmology, 268-build­
ings, 98-canals, 20-geology, 204-
maps, 215--operalions in, during 
Mutiny, 333-roads, 64, 65, 60, 84, 85 
-surveys,188,192-5-lelegraphs, 279, 
280 

Central Provinces, archmology, 270-
canals and irrigation, 33-5-geology, 
275-gl'avity observations, 219-maps, 
205--ro/Uls, 54, 55, 80, 79, 81, 84, 85--­
surveys, 188, 189, 182, 194, 206-
lelegraplls, 279, 280 . 

Ceylon, lighthouses, 184-maps, 225-
te/egraphs, 282 

Chalmers, Lieut. John, 24th Punjab 
Infantry, Attock tunnel, 88 

Chamberlain, Gen. .Sir Neville, com­
manding in Ambela campaign, 325, 
338 . 

Chambers, William, Asiatic Society, 260 
Chapman, John, founder of Bombay 

railway system, 102, 104 
Churches, Guides', at Mardan, 97-

Presbyterian, at Allahabad, 97-SI. 
Andrew's, Presbyterian, at Madras, 
89-SI. Ff'ancis', at Cochin, 88-St. 
]oh11's, at Calcutta, 92, 93-St. John 
the Baptist's, at Roorkee, 98-SI. 
Mary's, at Madras, 88-SI. Mary 
Magdalene's, at Lahore Cantonment, 
97 

Civil Engineers, employment generally, 3 
-on Railway Board, 140, 184-on 
f'ailways, 126; 127-recruitment, 349, 
350, 354-Sind-Pishin railway, 147-
training, 358 

Clark, William, Calcutta water-supply, 
43,44 . 

Clerk, G. T., alignment of railway inland 
from Bombay,104, 110 

Clibborn, Col. J., !.S.C., Principal, 
Thomason College, 1892-1902, 362 

Clive, Lord, Governor-General of Bengal, 
appoints Rennell, 188-docks at Cal· 
cutta, 115--establishment of Mint at 
Calcutta, 315--recapture of Calcutta, 
814-regulations re perquisites, 326-
separates duties of Governor and Mint 
Master, 303---i!iclory at Plassey, 189 

Clydesdale, Marquess of, tlight over 
Mount Everest, 198, f.n., 258 

Cogan, Andrew, establishment of Madras 
Mint, 311 

Coinage,for Indian Stales, 311-in name 
of Moghul Emperor, 318-methods, 
315, 316, 318 . 

Coins, aman ca.sll, 819-ang/inas, 808-
anna.s, nickel, 811--budgrooks, 308-
caro/inas, 306----(:a.s/1, 302-copperoons, 
308---counlerfeil, 821-crnzadoes, 308 
-fi:JUs on, 318-dollars, Ceylon, 319-
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Ho'll!( Ko'llf, 311, 119-St,aits S1lll1· 
tfll'llls, 311, 31&-ot' ry!Jlls of eight, 302 
-1igla' .,.,.as, 312-ja'llatfls, 302-
four auas, 312-told tflo/au,J, 306, SUI 
-lt!Jl{-t>ict, 319-pagodas, 302-,,,.,,es and halfpennit>s, 319--pict, 
British East Afnca, 319--pte~s, 306, 
318-/>ils, 319----qw"'l" and one­
eighth '""gas, 319--rwpm, 305, 306, 
309-11, 315-Poftugumlndian, 319-
sov~reigns, 312-•innys, 306-two­
t~nntu, 319 

Coke, H., Principal, Engineering Class 
and Mechanical School at Poona, 356, 
f.n. 

Cole, C. J., on Sind-Pishin railway, 147 
Colebrook Lt.-Col. R. H., 22nd Bengal 

InfantrY, Surveyor-General in Cal-
cutta, x8o3-10, 229 . 

Colebrooke, Henry, B.C.S., Asiatic 
Society, 260 ' 

Colvin, Hon. J. R., Lieut.-Gov. of the 
Punjab, 10, f.n. 

Congreve, Capt., Infantry, report on 
Nilgiri cairns, 261 

Connaught, T.R.H. the Duke a1_1d 
Duchess of, opening Chappar Rift 
bridge, 151, 152 . ' . ,. 

Conway, Sir Martin, exploration Ill 
Kashmir, 253 

Conybeare, · H., scheme for Bombay 
water-supply, 40 

Cooke, S., Principal, Poona College of 
Engineering, 356, f.n. 

Cooke, Dr. T., Principal, Poona College 
of Engineering, 1863-9~. 353 . . 

Cooper's Hill (Royallnd1an Engmeenng 
College), closing of, 351, 35~eafty 
difficulties, 350, 351-foundatton, 349, 
850-Principats, 349, 350 

Coorg, roads, 78,80 
Cornwallis Lord, Governor-General, 

1786-93,' consecration of St: Joh!l's 
Church, Calcutta, 93--dusenuons w1th 
Sir A. Campbell, 330 

Cotton, Sir H. Evan A., Calcutta, old 
and new referred to, 94. 316-help 
acknowledged, viii 

Crawford, Lieut. A., Bombay Infantry, 
designs :Mahim embankment, Bombay, 
82,174 

Crawford, Lt.-Col. Charles, 25th Bengal 
Infantry, measures height of Him:'-· 
la.ya.n peaks, 195, 229----surveys 10 
Nepal, 229 . 

Cree Brown,. R. S., Princ1pa.l, Poona. 
College of Engineering, 356, f.n. 

Cullen, Gen., finds lignite near Quilon, 
2i'5 

Cunningham, Sir Frederick, help 
acknowledged, viii . . 

Currency notes, joff(eries, 322-/>rtntmg, 
a.t Nasik Road, 322 · 

Curzon, Lord. Viceroy, · 1898-~905, 
appoints Indian Survey Comnntte~, 
22()-approves Cauvery hydro-electnc 
scheme 48-British Government in 
India quoted, 93--establishes ~ailway 

- · board, 102-Protest re closmg of 

Cooper'• Hill, 362-"'""'-'J " arch­
aeology, 258-o~t Colonel Bell, 246-
SII'tlius to archaeology, 268 

D 

Dalbouaie, Lord, Governor-Gcne.ral, 
1848·,56, ~~&cel,ates road construction, 
60-t~n'llualioll policy, 334-approval 
of Cautley, 10-founds P.W.D., 117-
tnaugural,s railways in India,102,106, 
107, 111, 117, 349-lighthouse, Algu· 
ada., 182-off•nded by Durand, 333-

. quaml with J. D. Cunningham, 835 
Dams, arch1d masonry, 84-Bezwada, on 

Kistna R., 24-Bhall(llf, 32-Coleroon, 
21-KIIadahwasla, 32-Maniari, 33-­
Mettur, 30-Periya,, 28, 29 

Dangerfield, Capt., geological researcht>s 
in Malwa, 276 

Daniell, Thomas and William, drawing~ 
of ancient remains, 261 , 

D' An ville, map of India., 186 
Davidson, Alex., Governor of Madras 

pier at Madras, 1781, 169 
Davies, Maj.•Gen. H. R., late Oxford 

L.l., exploration i~ China., 246 . 
Day, Francis, establishes Madras Mmt, 

301, 302 . 
Deakin, Hon. A., lffignled Ind1a 

quoted, 8, f.n. . . . . 
de Filippi, Dr. F1llppo, exploratiOn 1n 

Kashmir and Chinese Turkestan, 253 
Delhf.anci1nt buildings, 259, 260, 272-4-

archteology, 210-cana/s, 2, 3--(.,o'.on­
ation Durbaf, 99, 100-modern bmld­
ings, 9g........,aitways, Durba.r, 140-
foads, 114---7, 81, 73, 74 

De Pree, Col. G. C., Bengal Artillery, 
Surveyor-General, t883-7, 209, f.n., 
213, f.n. 

DickeM, Maj.·Gen. C. H., Bengal 
Artillery, suggests Son canal, 17 

Dickson, W. K., Li/8 of Sir R. Mu,doch 
Smith referred to, 292. 293 

Divltre, J.D., MintMaster, Bombay, 3~7 
Dixon, Col., water storage works m 

Ra.jputa.na., 1835-64, 33 
Dixon, Hugh, builds barracks in Madras, 

88 
Dixon, William, builds St. Mary's 

Church, Madras, 88 
Drainage, general, 41, 42 
Dufferin and Ava, First Marque!!!!,_ 

Viceroy, 1884·8, retrenchments, 273 
Duncan Jonathan, Governor of Bombay, 
name~ Duncan docks, 173 

Durand, Sir H. Mortimer," Durand line," 
238, 332-Li/8 of Sil' Hen1y Ma1ion 
Du,and quoted, 331, 335 

E 

Earthquake, Kangra valley, 1.9?5· 98 
Eckenstein-Guillarmod expedition, ex­

ploration in Kashmir, 253 
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Edwarde., Herbert, in Second Sikh War, 
338 • 

Edwardee, S. M., Til• Riu of Bombay 
referred to, 172, 174 

Edwards, Edward, Assay Master at 
}fadra.a, 303 

Egerton, Sir R. E., Lieut.-Govemor 
Punjab, inspects rail ferry at Attock, 
129 

Elgin, 8th Earl of. Viceroy, 1862-4, 
'0111rol of Punjab Frontier Force, 339 
-delllll, 823-Ridard SlrtJt/fe' under, 
12t 

Elgin, 9th Earl of, Viceroy, 1894·8, 
view• on forward policy, 342 

Eliot, Sir John, meteorological reporter, 
223 

Ellenborough, Lord, Govemor-General, 
1 842·4· tonumlr/JUI army on Sutlej, 
59-notiul Durand. 332-PP"omo~• 
George Broadfoot, 331-sends W. E. 
Baker to irrigation in Sind, 15 

Elphiruitone, Lord, Govemor of Bombay 
and 1ublequently of Madras, align­
_,., of railway, 110, 111-lighlhouse, 
Madras, 18G-road development in 
1837. 55 

ElplliWitone, Sir Mountstuart, road up 
Bhor Ghat, 82 

Engineerin~ Colleges, in India and 
Burma, 343 

Enrineen, Bengal. Officers, Abbott, 111 a; .• 
G1n. Si' F., committee on Upper 
Ganges Canal, 8-early career, 348-
Lieut.-Govemor of Addiscombe, 348 ; 
Abucrombil, Lt . ..Col. W., sele<:ts route 
of Eastem Bengal Railway, 119, f.n. ; 
A c,, Lieut. Ja-s, designs St. John's 
Church, Calcutta, 83: Anbury, Col. 
Sir TAomas, opinion of C.eorge Thom­
IOn 68; AtkiM011, Capl. G. F., author 
of Curry and Ri&1, 87--erects 
Hl>nl(al Artillery Mess, Meerut, 87; 
Baird S"'itll, Col. R., at Addiscombe, 
849-blOWJ up wrecks in Hugli R., 178 
-defence of Roorkee during Mutiny, 
361-Mint Master, Calcutta, 301, 305, 
309, 817, f.n.-part in recapture of 
Delhi, 198-services in Irrigation, 10, 
18-traming of Indian students, 357 ; 
lJakw, Gett. Sir Willia"' E., at Addis­
com be, 349-geologi.cal researches, 278, 
277-irrigation in Sind, 15, 18-
meteorological observations, 217, f.n. 
-remarks on railways, 107, 111, 118, 
111--Secretary, P.W.D., 9-services 
in Irrigation, 866--Upper Ganges 
Canal, t, 13, 38, 357, 358 ; Bas~i, 
Capt. J. P., at Addiscombe, 349-
deatb on duty in Himalayas, 213, 253 
-early career. 238--pendulum observ· 
attons, 213, 211-turveys, 200, 202 ; 
Bau...ar~..CIIa..,paitt, Col. Sir foh U., 
at Addta:ombe, 849-death, 292. 293, 
2Dt-D1r. in Chief, I.E.T.D., 287-on 

staff, Thomason College, 383, f.n.­
submarine cables, Persian Gulf, 298-
telegraph line through Persia, 287, 
288, 280, 291, 293, 295, 30G-through 
Turkey, 289; Bladkl, LI . ..Col. J. P., 
Consulting Engineer, railways, 119-
services in irrigation, 18 ; Bechw, 
Gm. J. R., at Addiscombe, 349-
military services, 335--political ser­
vices, 330, 335; Bla111, Capt. G. R., 
canal to Delhi and death of .malaria, 
1821, 8; Boileau, Capt. A. H. E., 
committee on railways, 1846, 104. 
105; Boileau, Maj.-Ge11. John, 
meteorological observations, 217, f.n. ; 
Brandreth, Col. A. M ., sta1f, 
Thomason College, 363, f.n.-Princi­
pal, Thomason College, 1877-91, 382; 
Broadfoot, Lieut. James S., killed near 
Kabul, 1840, 331, f.n.; Broadfoot, 
Maj. W., CaP'ew of Major George 
Broadfoot referred to, 331 : Brohier, 
Capt. JohK, builds Fort William, Cal­
cutta, 317-barbour at Calcutta, 175; 
B,.own, Lieut. E. J., political services, 
330; Browm, Mai.-Gen. Sir James 
(Buster Browne), "Browne's gorge," 
154-Chief Commissioner, Baluchis­
tan, 328, 342-C.R.E. in Egyptian 
Expedition, r882, 341-death, 342-
early career, 339, 340, 349--employ· 
ment on railways, 1.24, 13G-on works 
in Punjab, 88, 70, 73-Grand Trunk 
road, 363-knowledgeof Pushtu,144-
on staff, Thomason College, 363, ln.­
Q.M.G. in India, 152, f.n., 153-5, 158, 
243-Rohri bridge, 139, f.n.-services 
generally, 346-during Second Afghan 
War, 341-Sind-Pishin railway, 143-
50, 152. 340, 341-special employment 
under Foreign Office, 341 ; Brownlow, 
Lieut. Elliot, surveys in Kashmir, 200, 
231; Brownlow, Lt.-Gen. H. A., 
advice re Kidderpore Dockyard, 178-
approves Periyar project, 29-services 
in irrigation, 18 ; C.,ameron, Lt.-Gen. 
W. W., estimate for Government 
House, Calcutta, 83; Ca..,pbell, Mai.· 
Gen. SiP' Archibald, early career, 329, 
330-Govemor of Madras, 189, 328, 
330, 346-initiates survey in Madras 
Presidency, 189; Chesney, Gen. Sir 
George T., death, 346-defences of 
India, 173--early career, 345, 349-
financial arrangements for P.W.D., 
345, 348-1 ndian Polity referred 
to and quoted, 32, 53, 79, 326, 327, 
346, 35G-on public works, 66--Presi· 
dent, Royal Indian Engineering Col· 
lege, Cooper's Hill, r87H!o, 346, 35D-2 
-publications, 346-services, 346-
staff, Thomason College, 363, f.n.­
with Government of India, 149, 346, 
351; Colvin, Lt.·Col. J., " father of 
irri~ation in Northem India," t, 38-
meteorological observatioWI, 217, f.n. 
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-aelects site for headwork!, Upper 
Gan~es Canal, 6; Crofton, l.t.-G1n. )., 
on Bari Doab Canal, 12. 5&-views on 
Sind canals, lfJ; Cromme/in, LI.·Gen. 
W. A., at Addiscombe, 34&-design for 
Attock bridge, 86; Cu~t~tin~t"llllm, LI.­
Col. A. ] . C., meteorological observa­
'tions, 217, f.n.-retirement, 271-
services to archzology, 267-71-stalf, 
Thomason College, 363, f.n.-water· 
supply, Lucknow, 38; Cumtingllam, 
Capl. ]. D., archalOlogical researches, 
268-at Addiscombe, 34&-death, 335 
-History of tll1 Siklu quoted, 267, 
f.n., 335-draws attention to Bhilsa 
Topes, 268-political services, 330, 
335; d1 Bourbel, Maj.-G111. R .• Chief 
Engineer, Kashmir, 7~ f.n.-Consult­
ing Engineer, railways, 119; d1 
Budl, Capt. H., irrigation on Lower 
Ganges, 5-Consulting Engineer, rail­
ways, 118; Drummond, Lt.-Col. H., 
Consulting Engineer, railways, 11&­
Tons bridge, 119; Durand, Maj.-G111. 
Sir Hemy Marion, death at Tank, 
t87o, 334, 336-early career, 105, 332, 
34&-geological researches, 276, 277-
Lieut.-Governor, Punjab, 328, 334, 335 
-meteorological researches, 217, f.n. 
-on Upper Ganges canal, 4--political 
services, 330-5, 346; Dyas, Lt.·Col. 
]. H., at Addiscombe, 349-Bari 
Doab canal, 12, 59-services in irriga­
tion, 36; Eckjord, Maj. john, service 
in Telegraph dept., 282; Fit1gerald, 
Maj. W. R., blows up wrecks in Hugli 
R., 176; Forbes, Maj.-Gen. W. N., 

· builds Mint and Cathedral, Calcutta, 
93, 94, 316, 317-death, 317-Mint 
Master, Calcutta, 1836, 317-proposal 
for aqueduct, Calcutta, 43-proposal 
re docks at Kidderpore, 176-recom· 
mendation re railways, 195; F,ase,, 
Gen. A., lighting Burma coast, 169, 
182. 183-Red Sea, 184; F'aser, 
Lieut. E., Upper Ganges canal. 9; 
Garstin, Maj.-Gen. job, designs Town 
Hall, Calcutta, 93-Surveyor-General 
of Bengal, 195, 229; Gilmore, Lieut. 
john, raises Sibandi Sappers, 1838, 
5S. 59; Glover, Lt.-Col. T. G., acting 
Dir.-Gen., Indian Telegraph dept., 282 
-bridge at Salgram on Rawalpindi­
Murree road, 70; Goodwyn, Maj.-Gen. 
A. G., on Upper Ganges canal, 9-
servk:es in irrigation, 18 ; Gooduryn, 
Gen. Henry, rebuilds Saugor Island 
li~hthouse,184; Greathed, Col. W. W., 
at Addiscombe, 349-Lower Ganges 
canal, 11-report on route for Eastern 
Bengal railway, 119. f.n. ; Greene, 
H-Col. G. T., officiating Mint Master, 
Calcutta, 317; Gulliver, Lt.-Gen. H. W., 
Bari Doab canal, 12, f.n.-project for 
Sind canal, 13-services in irrigation, 
18; Heaviside, Capt. W. ]., " a born 
observer," 203-longitude observa­
tions, 208-surveys in Afghanistan, 
237; Herschel, Capt. john, longitude 

obetlrvations, 203-ob~erves eclipse of 
sun, 207; Heywood, LI.-Col. J. M., 
critici~m on Kidderpore dockyard, 176; 
Hodgso11, Maj.-G1n. C. H., Consulting 
Engineer, railways, 119-Upper 
Ganges canal, 9; Hom1, Col. F. ]., 
Chief Engineer, Punjab, 13; f/om1, 
Col. R., lays out Sirhind canal. 13; 
floVInden, Lieut. ]. St. ]., Grand 
Trunk road, 83; f/utclt.inson, Mai.· 
Ge11. C. W., Upper Ganges canal. 9; 
Hutclli11sofl, Maj.-Gen. G., at Addi!l• 
tombe, 34&-defence of Lucknow, 336 
-I.G. Police, Punjab, 336 ; Hyd1, 
Li1u1.-Col. H., Mint Master, Calcutta, 
1862, 317, f.n. 318; Jfyd~. Capt. /. 1'., 
staff at Addiscombe, 349; fn,IBs, 
Gen. ]. ]. McLiod, 8.11.. at Addis· 
com be, 349-service in accounts, 345-
Th• Lij1 of Gen. Si' ]amiJ Brown• 
referred to, 87, and many subsequent 
references; 1 ejfreys, Capt. W., Lower 
Ganges canal, 11-staff of Thomason 
College, 363, f.n. ; Kyd, Col. A /e,Yan· 
der, enterprising C.E. Bengal, 175-
launching of ships by his Anglo­
Indian son~. 115; Luke, Maj.-Gen. 
E. ]., at Addiscombe, 349-military 
services, 336-political services, 330, 
336 ; Lambert, Maj. P., services in 
accounts, 344: Lang, Col. A. M., 
description of Shigram, 83-Hindustan­
Tibet road, 69-Principal, Thomason 
College, 1871·77, 382, 364; l.imond, 
Maj.-Gen. D., builds Presbyterian 
Church at Allahabad, 91-Chief 
Engineer, Punjab, 73; Lovett, Maj.· 
Gen. B., telegraphs in Persia, 291 ; 
Luard, Major C. H., officiating Mint 
Master, Calcutta, 317, tn.-staff of 
Thomason College, 3113 ; M aclagan, 
Ge11. R., Chief Engineer, Punjab, 73, 
361-early career, 36G-tirst Principal, 
Thomason College, 8, 358-81-later 
career and death, 362: McNeile, Lol. 
]. M., Alguada lighthouse, 183-
service in irrigation 18; Marshall, 
Maj.-Gen. G. F. L., Chief Engineer, 
Punjab, 73; Martin, Lt.-Col. fleming, 
constructs Fort William,Calcutta, 329 ; 
Marlin, Lieut. R., builds lighthouse at 
Akyab, 181, 182; M awnse/1, Gen. Sir 
Frederick, organizes field telegraph 
sections, 284; Maxwell, Maj.-Gen. 
]. H., offg. Mint Master, Bombay, _ 
310, f.n. ; Medley, Lt.-Col. ]. G., 
article on engineering in Derajat, 89-
Consulting Engineer, railways, 119-
122-Grand Trunk road, 83-interest 
in arch<i!ology, 273-lectures, 81-
Principal, Thomason College, 1863· 
71, 3tj2; Monckton, Lieut. ]. R., 
staff of Thomason College, 363, f.n. ; 
Montgomerie, Lt.-Col. T. G., at Addis­
combe, 349-career, 236-observes K2, 
199-report on route Nepal to Lhasa, 
237-surveys,200,201,231,232,253-­
training of Indian surveyors, 232, 233 ; 
Moffieson, Lieut. W. E., surveys in. 
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Sandarbans, 196; Mowat, Lt.<:ol. 
Claarus, surveys,195; Mouat, U.<:ol. 
Sir Ja-s, surveys, 195; Mu,.,.ay, 
Ma;. P .• acts aa Dir.-Gen. Telegraph 
Dt-pt., 282; Napier of Magdala, Field 
Mars/tal Lord, acts as Viceroy, 328-
appointed C.-in-C., Bombay, 334-at 
Addi~ombe, 349-milita.ry services, 
69, 63-eervice in irrigation, 4, ]2-­
on Grand Trunk road and other roads, 
116, 68, 69, 81, 84, 73, 95-supports 
fit'ld tele~:raphs, 284; NtW1tlafth, 
U~•ll. C. D., Upper Ganges canal, 9; 
!\'ito/11, Col. J. E. T., services in 
irrigation, 18; Oldfield, Capt. J. R., 
off!(. Principii), Thomason College, 
360; Olipllant, Ma(-Gttl. W. S., 
roads in Burma., 85, 88; Omma11ey, 
Col. E. L .• Chief Engineer, Punjab, 
84, 73-serviees in irrigation, 18 ; 
/'alo11, J.i~wt. C. S., Bari Doab canal, 
12; Ptile, Lt.-Ge11. F. W., designs 
Chakrata. road, 7G-Presbyterian 
Church, Allahabad, 97; Perkins, Gen. 
Sir Ae11eas, at Addiscombe, 349-
P.W.D., Punjab, 73; Pierson, Major 
W. H., at Addiscombe, 849-death, 
295-Secreta.ry, Indian Defence Com­
mittee, 173-telegraph line through 
Persia, 287, 290, 291, 294--6, 300; 
Paller, LI.-Col. A., archreological ser­
vices, 261-building Fort William, 261; 
Pollard, Lt.-Ge11. C., P.W.D., Punjab, 
78; Prit~sep, Capt. Thomas, archreolo­
!(ical eervices, 267-Assay Master, 
Calcutta. Mint, 42, 267-map of Cal­
cutta., 188, f.n.-eewage and drainage 
of Calcutta., 42; Rtflfltll, Major J., 
Boolt of 'oads ill Bet~gal atld Bahar 
referred to, 63, f.n.-exploration in 
Bengal and Bihar, 189-father of 
Indian geography, 186, 191-fixing of 
lon!;itudes, 207-methods, 191, 192, 
206, 215-surveys 3oo,ooo square miles 
in Eastern India, 188--8; Renny­
Tailyour, Capt. T., father of Col. T. F. 
B. Renny·Tailyour, 226-first engin­
eer in Survey Dept., 197-observea 
Mount Everest with theodolite, 198; 
Riddell, LI.-Col. R. V., Mint Master, 
Bombay, 189, 808, f.n., 81G-Calcutta., 
181!-f, 317, f.n.; Ril!hy, Gn. Hent'y, 
c:ompletes False Point lighthouse,181 : 
Robtrtsotl, LI.-Col. Thomas, surveys in 
Northern India, 195: Robi11son, Col. 
D. G., Dir.-G-eneral, Tt'legraphs, 200, 
281, 28$-memoir, 282--scheme for 
trainin~ telegraphists, 284-surveys, 
200, 203-tecbnique, 203, 204; Ross, 
c.:apl. J. C., surv!'ys Chakrata road, 
i'J: 51. John, Col. Sit' O/i1•er B. C., 
adventure with lioness, 292--death, 
33&-in Second Afghan War, 841-
oHg. Ch1ef Commissioner, Baluchistan, 
328-political services, 838, 841-
telegrapba in Abyssinian campaign, 

284-in Persia, 287, 290, 292, 300; 
ScoU-MofiC.rit//. Col • .Sir Coli~S C., at 
Addiscombe, 349-irrigation in Egypt, 
11-sta.fi, Thomason College, 363, f.n. ; 
Sllarp, Major]. N., builds St. Mary 
.Magdalene's Church, Lahore Canton­
ment, 97; Siddons, Lieut. H., com­
pletes Akyab lighthouse, 182 ; Sim, 
Lt.<:ol. G., consulting engineer for 
railways, 119; Smith, Capt. R., 
constructs Eastern J umna canal, 4, 
f.n.-repairs Kutb Minar, Delhi, 260 : 
Smyth, Major W. N.,offg.MintMaster, 
Calcutta., 317; Smythe, Capt. R., 
publishes Manual of Suff!eyi.t~g, 196, 
f.n. ; Spragge, Lieut. F. P., assists in 
construction of Alguada lighthouse, 
183; Steel, Col. J. P., Chief Engineer, 
Punjab, 73; Stewat'l, Lt.-Col. Patrick, 
at Addiscombe, 349-death, 289-
memoir, 281-services during Indian 
Mutiny, 282, 283-in Telegraph 
Dept., 280-2--submarine cables, Per­
sian Gulf, 289-telegraph line through 
Persia, 287, 295, 300; Strachey, Lt.­
Gen. Sir Ricllard, advocates metre­
gauge railways, 108-a.t Addiscombe, 
349-Chairma.n, E.I.R., 109-Consult­
ing Engineer, railways, 119-deputa.­
tion to Ladakh, 231, 267-employment 
on Upper Ganges canal, 8, &-explora­
tion m Himalayas, 9-Finance mem­
ber of Council, 845-geological re· 
searches, 277-journey to Tibet, '277-
meteorologica.l observations,,217, f.n.­

. on board of visitors, Cooper's Hill, 352 
-organizes P.W.D., 345-proposes 
protective canals, 11-recognized as 
expert on irrigation, 16, 17-on rail· 
ways, 123, 124-surveys in Kuma.on, 
230; Strahan, Maj.-Gen. Charles, in 
charge of drawing offices, 225-lecture 
at Chatham 232--magnetic surveys, 
223-memoir, 204-Surveyor-General, 
1894-99, 204, 213, f.n., 223-surveys, 
203, 204-during Second Afghan War, 
231, f.n. ; Strahan, Col. George, 
memoir, 204-observes transit of 
Venus, 208-paintings, 203, 204-sur­
veys, 203, 204; Taylor, Gen. Sir Alex­
atlder, early career, 62, 64, 349-Grand 
Trunk road, 56, 88--8, 73, 840-Indus 
tunnel, 64-President Royal Indian 
Engineering College, Cooper's Hill, 
188o-96, 351, 352--recapture of Delhi, 
198; Taylor, LI.·Col. F. S., Consulting 
engineer for railways, 119 ; 1 ay/or, 
Lieut. joseph, archzological work at 
Sikandra, 260; Tennant, LI.·Gen. 
]. F., Mint Master, Calcutta, 1876 
and J88I-S4, 317, f.n.-observes eclipse 
of sun, 207-transit of Venus, 208-
surveys, 200; Thackeray, Col. Sir 
Edward T., '·'-· at Addiscombe, 349-
TIIe Royal (Bet~gal) E11gineers 
quoted, 4, and many subsequent 
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references; TAomso", Capl. Glor.fl, 
at Addiscombe, 34&--on Meade's Road, 
85, f.n.; TAullli~r, Col. Sir H. R., 
Surveyor-General, 1886-94, 203, f.n., 
205, 213, f.n.-surveys, 203; T,v~. 
Capl. E. A., at Addiscombe, 84&-­
services in accounts, 844; Troll~r, Col. 
Si' H1nry, at Addiscombe, 34&--enters 
diplomatic service, 203, 233-levelling, 
222-shikar tales, 211-surveys, 203, 
233, f.n.-tra.ining Indian surveyors, 
233, 237; Tu1nbull, Cal. A. D., assists 
Colvin on Western Jumna canal, 4; 
Walkw, Lieul. R. ]., death on survey, 
197-observes Mount Everest, 198 ; 
Watson, Col. H., "V\'atson's works," 
Calcutta, 175, 178; Waugh, Maj.• 
Gen. Sir Andrew S., at Addiscombe, 
34&--gravity observations, 219, 22o­
head9uarter offices, initiates system of 
levelling, 221-names Mount Everest, 
198, 218-Surveyor-General of India, 
I843-61, 196,197, 200, 202, 213, f.n.­
surveys, 194, 207 ; Western, Lieut. 
]. R., committee on railways, 104, 
115; Weslm~land, Major ]. P., 
services in accounts 344-staff, 
Thomason College, 363, f.n.; Whiting, 
l.ieul. F., Upper Ganges canal, 9; 
Wil{o1d, Lt.-Col. F., surveys, 195; 
Williams, Gen. Sir E. C. Sparsholt, 
Consulting Engineer, railways, 11&-­
Dir., Indian railways, India Office, 
10&-founds Civil Engineering College, 
Fort William 354-memoir referred 
to, 10&--officiating .Mint Master, 
Bombay, 310, f.n.-State railways 
under, 10&-Thomason College, 354, 
362; Wood, Lt.-Col. Mark, plan of 
Calcutta, 188, f.n.-surveys, 195 ; 
Wood, Col. Thomas, surveys, 195; 
W-yatt, Capt. C., designs Government 
House, Calcutta, 93; Young, Maj.­
Gen. R., political services, 330; Yule, 
Col. Sir Henry, at Addiscombe, 34&-­
books, 231, 395-Consulting Engineer, 
railways, 119-designs screen of 
Cawnpore memorial, 9'i-geological 
researches, 277-mission to the court 
of Ava, 335-on board of visitors, 
Cooper's Hill, 352-on India Council, 
335, f.n.-political services, 335-
services in P.W.D., 9, 124 

Engineers, Bombay, Officers, Ballard, 
Lt.-Col. ]. A., at Addiscombe, 349-
career, 308, 309-Mint Master, Bom­
bay, 301, 308-1Q-Calcutta, 317, f.n. ; 
Brooks, Capt. W., causeway at Sion, 
Bombay, 82,174; Burke, Capt.]. H., 
Mint Master, Bombay, 308; Camp­
bell, Maj.-Gen. W. W., longitude 
observations, 20&-observes eclipse of 
sun, 207-transit of Venus, 20&­
surveys near Bangalore, 202-towards 
Kandahar, 237; Close, Capt.]. B. G., 
PrincipaJ, College of Engineering, 
Poona, 1857-9, 358; Cowper, Col. A., 
road development, Bombay presi­
dency, 84; Cowper, Col. T. A., designs 

Town Hall, Bombay, 92; CowP,, 
Capt. W•lliam, construction of Bombay 
c!ocks, 172, 173: Crau'.ford, C.:apl. 
]. H. G., views on railways near 
Bombay, 106, 107, 111; Croti,, 
Capt. Li11•l. R. B., begins dry dock, 
Bombay, 172; Cruicluhanll, LI.-Col. 
]. H. R., last survivor of Bombay 
EnRineen, 204, f.n. ; Cruichshanlt, 
Capt. ]. _!. F., Asst. Mint Master, 
Bombay. 307, f.n.-construch cau~e­
way at Mahim, Bombay, 184.5, 82, 
174; Davidson, LI.-Cal. A., services 
in accounts, 344: d1 Lis/1, Maj.-G1n. 
A 1/Yid, discussions " Prongs light­
house, Bombay, 17&--report " 
possible reservoirs for Bombay water· 
supply, 40; Dickinson, Maj~ Thomas, 
repair of Town Hall, Bombay, 17&­
survey of Bombay, 188; Ducal, Col. 
W. M., desi'(n for Prongs lighthouse, 
Bombay, 17&--in Kolapur state, 84; 
Eslridg1, Capt. ]., Asst. Mint Master, 
Bombay, 307, f.n.-improvement of 
Bombay docks, 173; Fi/1, LI.-G1n. 
]. G., canals in Sind, 15, 16-dam at 
Khadakwasla, near Poona, 32, 33-­
services in irrigation, 36-water­
supply, Poona, 38; Fulle1, Gen. ]. A., 
builds Bombay Secretariat, 92-roads 
in Bombay Presidency, 84-water­
supply, Aden, 41; Goodfellow, Col. C. 
A., ll.Ql., at Addiscombe, 34&--roads in 
Western India, 84; Goodfellow, Gen. 
W. W., Karwar lighthouse, 184; 
Graham, Capt. W. D., Superintendent 
of roads and tanks, Bombay, 83; 
Graham-Crawjo1d, LI.-Col. ]. H., offg. 
Mint Master, Bombay, 308, f.n.­
proposals re water-supply, Bombay, 
40; Grant, Lt.-Col. C. W., proposals 
re Indian railways, 107; Haig, Maj.· 
Gen. C. T., Deputy Surveyor-General, 
203, f.n.-observes eclipse of sun, 207 
-surveys in Bombay city and preRi­
dency, 189, 203; Hawkins, Major]., 
constructs Bombay Mint, 91, 307, 314 
-survey of Bombay,188; Jervis, Col. 
G. R., Bombay water-supply, 39-
Colaba causeway, 174-service in 
P.W D., 39, 83; Jones, LI.-Col. 
Jenkin, design of Prongs lighthouse, 
17&--offg. Mint Master, Bombay, 310, 
f.n.; Keating, Lt.-Col. T., fortification 
of Bombay, 32&--" Principal engin- -
eer," Bombay, 1768, 178; Kennedy, 
Gen. Sir Michael K., at Addiscombe, 
349-Chief Engineer, Bombay, 83, 84, 
106; McGillivray, J.ieul. F., service in 
Mint, Bombay, 307; Marriott, Maj.· 
Gen. W. F., offg. Mint Master, Bom­
bay, 308, f.n.; Merewelher, Col. 
G. L. C., Karachi harbour works, 177, 
17&-Merewether dry dock, Bombay, 
173; Merriman, Gen. C. ]., light­
house at Manora, Karachi, 184-at, 
Vengurla, 185, f.n.-roads in Western 
India, 84; Nasmylh, Capt. D. ]. 
survey of Bombay, 189; Playjair, 
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J,faj.-Ge•. J. W., repair of Solomon's 
tanlrl at Aden, 4.1 ; Pym, 2flll Capt. 
H., design for lighthouse at Aden,184; 
SwU, Joi!.Jj.-Ge•. Cllarles, proposals " 
harbour works, Karachi, 177 ; ScoU, 
Ge•. Waltw, Poona College of Engin­
eering, 35$--roads, Bombay presi­
dency, 83; Sk1rr011J, 2flll-Lieul. J., 
Asst . .Mint .Master, Bombay, 307, f.n.; 
Stwarl. Lieut. W. S., Asst. )lint Engin­
eer, Bombay, 307, f.n.; Tate, Capl. 
W. A .• enlarges embankment at Sion, 
Bombay, 82, 174--ftafl at Addis­
eombe, 349-lurvey of Bombay, 188; 
Tr~me1tlltn1, LI.-G111t. C. W., Chief 
Engineer, Sind, 83-Karachi improve­
ment Kheme, 177, 178-Prongs light­
bouse, Bombay,179; Tu,fln, Ge•. H. 
Bm•. Chief Engineer, Sind, 83, 177-
Mint Engineer, Bombay, 307-oflg. 
)hot Master, Bombay, 308, f.n.­
•urvey• of Karachi harbour, 177; 
Tur11n, Capt. T. M. B., Bombay 
water-supply, CO; Twemlow, Maj.­
Gefl. E. D 0., builds Perim lighhtouse, 
184; Walker, Gtfl. J. T., address to 
British A!IIIOCiation, 188-at Addis­
eombe, 84lJ.-invention of pendulum 
measurements, 21J-levelling, 221. 222 
-longitude values, 207, 208-memoir 
on &sevi, 213-staff, Thomason 
College, 363, h.-Superintendent at 
Debra Dun, 231-Surveyor-General in 
Incha, 1881).3, 202,206,209,213, f.n.­
turveys, 200, 203; Wt"'Yss, Capl. F., 
off g. Mint Master, Bombay, 308, f.n.­
Prongl lighthouse, Bombay, 178; 
14'11111, Maj.-Gefl. J. H., Mint Master, 
Bombay, 1879, 308, f.n.-offg. Mint 
Master, Bombay, 310, f.n.: Wilkins, 
GtN. H. 51. C., designs Bombay Secre­
tariat, 92-Principal, Poona College of 
Engmeering, 868; Wingate, Major 
s., G101g1, revenue eurveys, 189 

Enrineel'l, lfadru, Officers, A 11derson, 
Col. }. C., Consulting Engineer, 
railways, 118-Inspector-General of 
Irrigation, 18, 18, 81, 118-road 
development, 81-views on canals in 
~ind, 18 ; beU, Col. }. H., advice '' 
Jmgation, 26--r• Madras railway, 115 
-offg. Mint Master, Calcutta, 318-
returns to Madras, 305-Secretary to 
Govt., P.W.D., 2t-transferred to 
Bengal, 30f ; Best, Capt. S., Super­
intendent of Roads, death, 78, f.n. ; 
btrdwood, LI.-Col. W. I., road develop­
ment. in Madras presidency, 81; 
hla/tulcfl, Luul. }., expedition to 
Java, "1811, 26f, 2811; Boileau, Ll.· 
<-'"'·A. J. M., road development in 
Madras presidency, 81; Buckle, Capt. 
!! ., report on Ki.stna irrigation pro­
Jectl, 2C. 211 ; Caldwell, Gefl. Si' 
} AOMI L., designs St. George' • cathe­
dral. M&dru, n.-xamines Cauvery 

river, 20--scheme for diversion of 
Periyar river, 28-surveys Kistna 
river, 2f ; Call, LI.-Col. J ohH, fortitica­
tion of Madras, 329 ; Ca,michaei­
Smylh, Maj. H. W,, head of Addis­
combe, J822-4, 348; Ca,peflllale, Ll.· 
Col. Jolin, Madras Civil Engineering 
College, 35f-Mint 1\laster, Madras, 
1863-9, 305 ; Collyer, Capl. G. C., 
estimates for railwav Madras to Wala­
janagar, 115; Cotten, Maj.-Gen. Si' 
Arlhu' T., at Addiscombe, 34&--break­
water eommission, Madras, 170, 171-
builds first railway in India, 104; 
remarks on engineers in general, 1&-­
on railways, 102-road construction, 
76-8--services in irrigation, 10, 12, 
17,19-24, 26-30, 34, 36, 46, 75-8, 98, 
102, 104., 106, 170, 171-TIIe great 
puuy case quoted, 89, 90; CotloH, 
Maj.-GeH. F. C., career, 22-letter to, 
23; ColloH, Maj. H. C., at Addis­
com be, 349-services in irrigation, 22, 
26; De Havillaflll, Lt.-Col. T. F., 
advice 'II breakwater, Madras, 171-
builds " Bulwark " sea-wall, Madras, 
171)-St. George's cathedral, Madras, 
89; Dit11ras, Major F., staff at Addis­
combe, 349; Edgcome, Maj.-Gen. 
W. H., Madras Civil Engineering 
College, 354-stafi at Addiscombe, 
349, 354-at Cooper's Hill, 352, 355 ; 
Faber, Lt.-Col. C. E., roads in Madras 
presidency, 81; Fa.sl, Lieul. R. -F. G., 
roads in Coorg, 80 ; Fi.lgale,- Major 

·A. }., services in accounts, 344; 
Fratteis, Capt. P. M., roads in Madras 
presidency, "80, 132, f.n.-staff at 
Addiscombe, 349 ; Grune, LI.-Col. C. 
]., road development in Madras presi­
dency, 81; Haig, Maj.-Gen. F. T., irri­
gationin Godavari delta,•18, 23-trans­
ferred to Bengal, 304; Hewlnson, Ll.· 
Col. R.,service in P.W.D., 81; johflson, 
Capl. C. C., Consulting Engineer, 
railways, 81,118 ; Lake, Col. Si' H. A., 
defence of Kars, 25-scheme for anicut 
on Ki.qtna, 25 ; Lawe, Lt.-Col. A., 
road development in Madras presi­
dency, 81; Lawford, LI.-Col. E., in 
P.W.D., 81; Lenmm, Capt. W. C., 
projects for harbour development at 
:Madras, 171)-surveys Godavari at 
own expen'll', 20; Ludlow, Maj.-G,n. 
S., eompletes Madras lighthouse, 180; 
Macketf.lie, Col. Colin, arch;eological 
researches, 257, 262--ca.reer, 190, 
262-6, 267-methods of surveying, 
191, 205--Surveyor-General of India, 
1816-21, 190, f.n., 265-surveys, 194, 
195, 353; Maule, Col. G'orge, Chief 
Engineer, Madras, 20, 190; Mora"'· 
Major J. I.. L., Nilgiri railway, 146, 
f.n. ; MulliNs, LI.-Gen. ]., archreolo­
gical researches at Nellore, 269-
Chairman, Madras railway, 124, 128; 
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O'Co111111l, Capl. P. P. L., service in 
railways, 115; On-, Illaj.-Gen. C. A., 
at Addiscombe,34~Kistna irrigation, 
306-Madras barbour, 171-Mint 
Master, Madras, 306-services in irri!{a· 
tion, 23. 25. 36; Ptars, Maj.-G1n. Sir 
Tllomas T., committee on railways, 115 
-Consulting Engineer, railways. 115, 
116-criticism of railway scheme, 
107-road-mak.ing in Madras, 81-
in Western Ghab, SO-service in rail­
ways, 115, 118; Pennycuick, Col. 
]olin, Periyar project, 28, 29, 352-
President, Cooper's Hill, 1896-9, 352 
-services in irrigation, 28, 29, 28; 
Pr1ndergast, Gtn. Sir Harry N. D., 
11.11:.. at Addiscombe, 34~military 
services, 336-offg. Chief Commis­
sioner, Baluchistan, 328-political ser­
vices, 336; Prend1rgast, Maj.-Gen. H. 
L .. archreological services, at Arcot, 
26~Consulting Engineer, railways, 
118; Roger, Maj.-Gen. H. T., Principal, 
Madras College of Engineering, 355 ; 
Ross, Maj.-Gen. Patrick, constructs 
arsenal at Madras, &~defences of 
Madras, 32~report on survey pro· 
ject, 189; Rundall, Gen. F. H., at 
Addiscombe, 34~Godavari Delta 
canal, 23-head of Irrigation Dept., 24 
-project for Mahanadi delta canal,l7, 
27-scheme for tidal utilization on 
Thames, !~services in irrigation, 18, 
24--transferred to Bengal, 304--views 
on canals in Sind, 16 ; Ryves, Capt. 
]. G., proposals for Periyar irrigation, 
28; Sim, LI.-Gen. D., irrigation in 
}ladras, 21-railways in Madras, 115; 
Smith, Col. john T., at Addiscombe, 
34~builds Madras lighthouse, 180, 
181, 303-death, 305---Mint Master, 
Calcutta, 1855-8, 24, 317, f.n.-Mint 
Master, Madras, 303, 304-0bserva­
tions on Mints referred to, 304-­
Reports on Corps of Engine11s 
referred to, 170-services in irrigation, 
304; Stewart, Col. ]. H. M. S., Con­
sulting Engineer for railways, 116; 
Truill, Major D. H., services in 
accounts, 344; Tulloch, Major H., 
Bombay water-supply, 40; Wulker, 
LI.-Col. G. W., P.W.D., 81; Wilkie­
son, Lt.-Col. C. V., P.W.D., 81; 
Winscom, Lieut. G. V., Principal, 
Madras Engineering College, 354 

Engineers, Royal, Officers, Abbott, Col. 
H. E. S., archreological works, 271, 
273, 274--design of Mardan Church, 
97, f.n.-help acknowledged, viii­
road construction, N.W. Frontier, 70, 
71, 73-travel in India in 1849, 60; 
Addison, Maj.-Gen. G. H., help 
arnkowledged, vii; Almond, Capt. 
R. L., death during Great War, 228, 
f.n.; Anderson, Lt.-Col, E. P., Bom­
bay-Sind railway survey, 135-
Khaibar railway, 165, 166; services 
in railways, 124, 141; Ashworth, 
Major P., Agra-Delhi chord railway, 

133-trans-Indus railways, 138; 
Atliinso~t, Lt.-G111. Sir Edwin, Princi· 
pal, Thoma~on Collef(e, l<J01·1,5, 362-
services during Great War and at 
A. H. Q., 362 ; A 11sl1n, Drig.-G1n. 
H. II., Kabul River railway survey, 
15~Zhob Valley railway survey,l53, 
164; Aylm,, U.-G,n. S~r r•nton, 
t.il., bridge at Kohala, 70-with Ben­
gal S. and M. on Sind-Pishin railway• 
147, f.n .• 1.50; Aylw11rd, Major (tem· 
porary commission) assists Battyo on 
trhl hydro-electric scheme, 61, f.n. : 
Bailey, LI.-Col. F., service in Indian 
Forest Dept., 224 ; Baird, Col. A. W ., 
authority on tidal measurements, 203, 
222-levellin~. 222-Mint Master, 
Calcutta, 817, tn.-surveys, 203; 
Bak1r, Capt, E. C., death during Great 
War, 228, f.n. ; Baker, Lieut. W. W., 
lighthouse at Manora, Karachi, 181:!9, 
184; Barnardislon, Capt. E., on 
Mushkaf-Bolan cut-off, 132-railway 
survey, Tennasserim, 135-surveys, 
Khaibar railway, I8Q8, 159: Batty1, 
Col. B. C., career, 61-Uhl hydro­
electric scheme 51, 52; Beauchamp, 
Lieut. C. S., staff, Thomason College, 
363, f.n.; Beazeley, Major G. A., air 
surveys in Mesopotamia during Great 
War, 228; Drgbie, Capt. A. G., 
services in accounts, 345 ; Bell, 
Capt. H. G., illness and death on 
Pamirs, 253-triangulation, 239, 252; 
Bell, Col. M. S., t.flt .. career and 
exploration in Central Asia, 245; 
Binney, 11.-Col. E. V., belp acknow­
ledged, viii; Bird, Brigadier A.]. G., 
Asst. Commandant, Indian Military 
Academy, 367; Birdwood, Lieut. 
H. C. 1., on N.W. Frontier road, 71; 
Birney, Lieut. C. F., on Loi 
Shilman railway, 160; Bi.~set, Col. 
Sir W. S. S., memoir on Gen. Spar­
shott Williams, lO~on board of 
visitors, Cooper's Hill, 352-services 
on railways, ,124, 126-staff, Thoma­
son College, 363, f.n. ; Blood, Gen. 
Sir Bindon, Fourscore Years and 
Ten refetTed to, 272-on early travel 
in India, 61-telegraph sections, 
S. and M., 284, 285 ; Blunt, Capt. E., 
stafi, Thomason College, 363, f.n. ; 
Doddington, Capt. N., assists Battye 
on Uhl scheme, 51, f.n. ; Boileau, 
Major L. F., commands S. and 1\f., on 
Sind-Pishin railway construction, 147, 
f.n.; Bond, Maj.-Gen. Sir Francis, 
telegraph units, 285; Bond, Lier4t. 
R. F. G., staff, Thomason College, 
363, f.n. ; Bonham-Carter, Lt.-Col. 
H., Agent, Madras Railway, 124,126; 
Bowen, Lieut. ]. A. P. B., assistant to 
Hopkins on Kohat railway, 138, f.n.­
on trans-Persian railway survey,157-
survey, Thal-Parachinar railway, 158; 
Brackenbury, Col. M. C., services on 
railways, i24, 126 ; Broadbent, Col. 
]. E., Murree water-supply, 39; 
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Broutll. M aj.-Getl. A., on Kohat· Thai 
railway construction, !58-railway 
anecdotes, 1.28; IJroWflll, LI.-Col. 
C. A. R., Agent, E.B.S. Railway, 124, 
127-eervices in accounts, 344 ; 
IJrolltNI, Capt. C . .M., fixes position of 
Koh-i-.Malik Siah, 239 ; Broll!M, 
l.iltUt. F. M., stall at Cooper's Hill, 
&'i2; Rudden, Majrw F. H., prepara­
tion of atati~tics for railway board, 
136, f.n. ; Bullen, Capt. F. D., staff, 
Thomason College, 863, f.n. ; Bun­
bury, Lieut. W. H., staff, Thomason 
College, 363, f.n. ; Burn, Lieut. f. M., 
~urvt'yl in Burma, 243 ; Burn, Lieut. 
R. N., on Loi Shilman railway survey, 
180-Kohat-Bannu railway survey, 
158; Burrard, Col. s;, Sidney, article 
in Geo~aphical Jour~tal, 231-career, 
220-description of Survey of India, 
211-Geograplly and Geology of the 
HJPnalaya• quoted, 199, f.n., 255-­
gravity observations, 219, 221)-height 
of Everest, 221)-help acknowledged, 
rii-longitude determinations, 210-
memoir on George Strahan, 210-
on work of Survey of India, 217-
notes on Talbot, 236-observes eclipse 
of aun, 210. f.n.-on nomenclature of 
place-names, 19&-prediction regard­
ing Namcha Barwa, 251)-Surveyor­
General of Jndia, 191 t-9, 213. f.n.­
lurveys, 2011, 209-tests instruments, 
20&; Burt~-.Murdoch, U.-Col. f., 
Agent, S.M.R., 124, 125; Butler, 
lllajrw Hon. R. T. R. P. (now I.A.S.C.), 
u'ists Hopkins on Kohat railway, 
138; Ryt~ell, Col. W. f., surveys in 
.liurma, 243 ; Call, Capt. C. F., in 
accounts branch, 8411 ; Came,on, Lt.­
Col. H. A., Agent, E. B. Railway, 124, 
137; Campb11l, Capt. D. MeN., Chief 
Enl(ineer, Mysore, approves Cauvery 
hlls scheme, 47 ; Campbell, Capt. 
G. P., anecdotes, 95, 97; Campbell, 
Capt. H. B. D., atatf, Thomason 
College, 383, f.n. ; Ct~~upbtll, Col. J. C., 
telrgraJih• on Jowaki expedition, 284, 
f.n.; C..~mpbell, Col. f. D., surveys, 
228; (af>per, Maj.-Gnt. Sir John, 
N.W. f'rontier railway survey, 1113, 
1114-services on railways. 124-Sind­
l'Wiin railway, 147, 1110; Cardew, 
Capt. F.. B., death during Great War, 
228, f.n.; Ca'ltv Smyth, Majrw W,, 
Manal(er, H.E.H. the Nizam's State 
railway, 127; CtJrler-Campbell, Col. 
T. T., levrlling, 222-surveys in Kum­
aon and_ Garhwal, 201-triangulation, 
203; Oau, Brn•et Ma;rw A. A., 
death dunng Great War, 228; Chesney, 
1 t.-C ol. C. H. R ., services on roads and 
bui.ldmgs, 73; Cllllst~ey, Col. H. F., 
aervtcea on ~~ and buildings, 78-
telegraph_• tn Persia, 297; Christie, 
Ll.-<.ol. C. H. P., aervicea in accounts, 

344; Clarke, Lt.-Gen, s;, Andrew, 
paper on lighting of Red Sea, referred 
to, 184, f.n.; Clarke, Col. A. R., 
calculation of figure of earth, 207, 217 
-geodesy, 191; Clarke, Col. C. f., 
Inspector of railways, 137; Clarke, 
Col. H., Examiner M.W. Accts., 3411; 
Close, Col. Sir Charles, career, 242-­
help acknowledged, viii-memoir on 
Col. A. R. Clarke, 207-note re Bur­
rard, 220-Work of the Survey of India 
quoted, 226; Clutterbuck, Ueut. f. E., 
on Khaibar railway, 162; Colbeck, 
Lieut. C. E., in locomotive branch, 
N.W.R.,1611, f.n.; Cole, Major H. H., 
services to archa>ology, 271-4 ; 
Goldstream, Lt.-Co!. W. M., in charge 
of map publication office, 225-
demarcation of Durand Line, 238-
Notes on Survey of India maps, 
224, f.n.; Collins, Lieut V. D. B., death 
during Great War, 228, f.n. ; Conway· 
Grwdon, Major L., services in accounts, 
344-railways, 124, 126-staff, 
Thomason College, 363, f.n.; Crwdue, 
LI.-Col. W. G. R., Mint Master, 
Bombay, 1905-10, 308, f.n., 311, 812-
Calcutta, 1911·5. 317, f.n.; Couch­
man, Brig. H. f., Currency note press, 
Nasik Road, 328-magnetic surveys, 
228-notes on height of Everest, 220-
recent progress of Survey of India, 227 
-pendulum observations, 214, 1!15--o 
Surveyor-General of India, 1933, 213, 
.f.n.; Courtney, Maj.-Gen. E. H., 
staff, Cooper's Hill, 352; Cowie, Maj.· 
Gen. C. H., Agent, N.W.R., 127-on 
Sind-Pishin railway, 147-railway 
survey, N.W. Frontier, 1118-services 
in railways,124; Cowie, Col. H; E. C., 
Hardinge bridge over Ganges, 140-
Kushalgarh bridge over Indus, 13&­
Mari-Attock railway, 137-services in 
railways,124; Cowie, Major H. McC., 
death, 222. f.n.-levelling, 222-pen­
dulum observations, 214-Turko­
Persian boundary commission, 254-
with Tibet Mission, 247 ; Crasler, Col. 
S .L., help acknowledged, viii-Khaibar 
railway survey, 159, 160-Mari· 
Attock railway, 137, 157-Nowshera· 
Dargai railway, 138, 157-railway 
services, 124, 157-Sibi-Pishin railway 
147, 148; C'o~Vpton, Lieut. C. A .• 
arcba>ological work in Peshawar dis­
trict, 271; Crookshank, Capt. A. A., 
restoration work in Kulu after earth­
quake of 1905, 98; Crookshank, Maj.­
Getl. Si' Sidney D'A .• career, 99--'­
flood protection measures in Garhwal, 
1894, 411-help acknowledged, vii­
Malakand road, 71, f.n.-notes on 
Indian labour 58-services in P.W.D., 

. 73, 99; Crosthwait, Col. H .. L_., Chile· 
Argentine boundary commtsston, 239 
-levels and levelling, 222, 223-



INDEX 

observes eclipse of sun, 210, f.n.-pen­
dulum observations, 214-Simla draw­
ing office, 251-stafl, Thomason Col­
lege, 363. f.D. ; Cruic~shtJd, Col. J. D., 
services in Bombay P.W.D., 84; 
Dav.idso1t, Capt. E., Th1 Railways of 
/nd1tJ referred to, 111, 114, 117; 
Davidson, Major G., .Mint Master, 
Bombay, 1897, 308, f.n., 310--Sind­
Pishin railway, 147, US. 150: D1an1, 
Capt. D. Y., Deputy Mint Master, 
Bombay, 314; D1nison, L1.-G111. Sir 
William, early career, 337, 343-
Governor of Madras, t86I-6, 328, 
337. 338-handling of Ambela cam­
paign, 325, 338. 339-later services, 
339-Lieut.-Governor, Tasmania, 328, 
337-offg. Viceroy, 328, 337-services 
generally, 346; Di~on, Lie1d. P. E., 
construction of Peri.m lighthouse, 184 : 
Dummler, Lieut. A, E., surveys in 
Abyssinia, 201; Duperier, Maj.-Gen. 
H. W., service in Irrigation Dept., 31; 
Edgar, Lieut. D. K., staff, Thomason 
College, 363, f.n.; Edmonds, B,ig.· 
Gen. Si, james E., help acknow­
ledged, viii: Elles, Capt. M. R., 
Delhi Durbar light railways, 1902·3, 
140--replacement, Buner bridge after 
Dharmsala earthquake, 68 ; Elliot, 
Brlg.-Gen. G. S. !vieD., frontier rail­
way surveys, 153, 154-service on 
railways, 147,150: Ellis, Col. W. M., 
inception of Mettur dam scheme, 3Q­
service in Irrigation Dept., 29,--views 
on navigable canals, 27; Emerson, 
Capt. R. B., help acknowledged, viii­
Inspector of lighthouses, 185 ; Eustace, 
Capt. F. R. H., Kalabagh-Tank rail­
way, 156-staff, Thomason College, 
363; Farquharson, Col. Sir John C., 
member, Indian Survey Committee, 
225, f.n. ; Field, Capt. j. A., death 
during Great War, 228, f.n.-with 
Abor expedition, I9ll, 248, 250; Fi1'1· 
lwace, Lieut. F., service in railways,124 
-staff, Thomason College, 363, f.n.; 
Fitzmaurice, Majo,. D. Fitz ]., article 
on military engineers in Mints, 308-­
currency note press, 323-Deputy Mint 
Master, Bombay, 314-help acknow­
ledged, viii; Fraser, Col. H. A. D., 
help acknowledged, viii-magnetic 
surveys, 223-tale about rats, 243, 244 
-surveys in Burma, 243, 244 ; .Free­
land, Maj.-Gen. Sir Henry F. E., 
retained by Lord Kitchener on out­
break of Great War, 127-services on 
railways,124.128; Gale, Major W.A ., 
officiates as Principal, Thomason 
College, 363, f.n.; Gardiner, Majof' 
A., Deputy Agent, Oudh and Rohil­
khand railway, 126, f.n., 127-killed 
during Great War, 126, f.n.-services 
in railways, 124; Gardiner, Major R., 
Chairman, Madras railway, 126-ser­
vices in railways, 124. 126 ; Garforth, 
Col. W ., buildings and roads, 73-
rebuilding of Dharmsala after 1905 

earthquake, 99 ; Garf'lll, Major A. ff., 
death, 34-famine relief work, 132, f.n. 
-improvements effected in irrigation 
building practice, 34-theory of arched 
dams, 34; Garwood, Li1ul. F. S., 
Jilo(ht railways, Delhi Durbar, 1901·0,, 
140; G~rouard, Col. Sir P~rcy, railway 
service during South African War, 
127; Glemtil, Major b', A., confirms 
.Hurrard's '.' hidden range," 219-­
pendulum observations, 214; Good· 
fellow, Maj.·Gin. W. W., remodels 
Coast Defences, 173, f.n. ; Gor1, Col. 
Sl. G. C., career, 238, 243-Surveyor· 
General in India, 1899-1904, 213, f.n., 

· 247-surveys in Afghani~tan, 236, 237 ; 
Gough, Lieut. G. I<. B., Khaibar road 
survey, 160, f.n. ; Gracey, Col. 1'homas, 
reconnoitres Rawalpindi-Kushalgarh 
railway route, 129--service~t in rail· 
ways, 138; Graem1, Col. J. A., build­
ings in Lucknow, 89--service in 
P.W.D., United Provinces, 73; Granl, 
Col. S. C. N., member, Indian Survey 
Committee, 225, f.n. ; G1anl, Li1ut. 
Suene, archreological researches in 
Peshawar district, 271; Gregson, 
Liellt. M. H., staff, Thomason College, 
363, f.n.; G1iffith, Major G. H., 
construction of New Delhi canton­
ment, 100; Gunter, Col. C. P., map 
production during Great War, 228-
War record of Survey of India 
partly written by, 227-with Mishmi 
expedition, 249 ; Guthrie, Capt. A., 
assists Battye on Uhl hydro-electric 
scheme, 51, f.n.; Haig, Lt.-Col. W. 
de H., P.W.D., in United Provinces, 
73, 100; Hamilton, Col. S. W. S., 
Surveys, 226; Hancock, H.-Gen. 
H. F., Dir.-Gen., railways, 130; 
Harman, Capt. H. ]., panoramas in 
Himalayas, 235-surveys on N.E. 
Frontier, 204,234-6; Harrison, Major 
]. H. C., staff, Thomason College, 
363, f.n.; Harvey, Lt.-Col. E., road 
survey in Baluchistan, 71; Haslam, 
Major R. J., in P.W.D., 73; Haslett, 
Lieut. P., archzological work, 271-
service with telegraphs in Second 
Afghan war, 284; Haydon, Major 
W. H., erects lighthouse at Manora, 
Karachi,184; Haynes, Major H. S. F .. 
services in accounts, 344; Heaney, 
Capt. G. F., article in R.E. journal, -
244; Hearn, Col. Sir Gordon, Agra­
Delhi chord railway, 133-career, 131 
-Chief Engineer, E.B. State Railway, 
137-famine relief work, 132-geo­
logica.l knowledge, 278-help acknow­
ledged, vii-Khaibar railway,131, 159-
65-reconnaissance, Zhob Valley rail· 
way survey, 156-services in railways, 
124, 125, 131-6-survey of proposed 
Bombay-Sind railway, 135-proposed 
Indo-Burma railway, 136; Heaton­
At'mstrong, Capt. C. G. W. S., currency 
note press, 323; Hedley, Col. Sir 
Walter C., improvements to maps, 
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225; Hnulmo., Capt. C. B .• offg. 
.Pnncipal, Madru College of Engineer­
ing, W, f.n.; Hepp"· Majcw SiF 
H. A. Larvku, Dir. of Development, 
Bombay, 17f-Mao.a.ger, Great Indian 
Peninsula Railway, 124, 1!7-rvice 
on railways, 131-Sukkur flood pro­
tection works, 140; HiU, Col. Job, 
extends triangulation into Burma, 204 
-amusing tale of, 244; Hogg, Col. 
C. C. H., P.W.D., United Provinces, 
73: H~~. LI.-Col. P. G. H., P.W.D., 
United Provinces, 73; Holdicli, Col. 
S1r T"'-aa H., at Addiscombe, 349-
career, 237, 238--description of 
Mekran, 288-knowledge of Indian 
borderland, 238-surveys in Abyssinia, 
201-in Pamin, 2.5z-in Waziristan, 
237: Holt~U, U . .Col. A. S., bridge 
over Haro R., on Grand Trunk road, 
87-enlarges Masbobra tunnel, Simla, 
89, f.n.-help acknowledged, viii­
notes r• traffic changes after the Great 
War, 7f-restoration work after 
Kangra earthquake, 88-service in 
P.W.D., 73; H{}j>kiru, LI.-Col. L. E., 
aligns Southern Punjab railway, 137 
-converts Kushalgarh-Kohat railway 
to broad gauge,138, f.n.-famine relief 
•·ork, 132,. f.n.-help acknowledged, 
fii.i-I..oi Sbilman railway, 160. 161-
Nushk.i railway, !58-officiates on rail­
way board, 1!7-railway surveys in 
Ptorsia, 156-Rrvice in railways, 1!4, 
1:18; Hoslryrt, Major C. R., services in 
accounts, 344; Hoslry'IIS, Capt. C., 
on Sind-Pi.'lbin railway, 147, 14S. f.n.; 
Hwddl#sktrt, Capl. P. G., killed during 
Great War, 228. f.n.-with Abor 
expedition, 248; Hw'IIUJ', Liewl. 
C. G. W., Khail>ar railway survey,l:i9; 
]adso., Col. H. M., help acknow· 
led~ed. fii.i-surveys in Burma, 241, 
242; jac()/), Col. Sidrtey, services, 14, 
36, 73; }luirtgs, l I.-Col. R. H., 
political services, 343; Jobson, Ll.· 
Col. D. S., Chairman, Aden Port 
Trust, 84; }oliHSort, Copt. E. F., 
organizes mechanical division, Khai· 
bar railway, 165; Joly th Lolbi"i"'· 
/tlaj.-Gitl. A. C. u L., Cauvery hydro­
elt~ctric scheme, 46-8-help acknow· 
!e-dged, Yii-Kashmir Valley hydro­
electric: scheme, 49, &~lighthouse, 
:t.lanora, Karachi, 184; Kealy, I I.• 
Col. P. H., help acknowledge-d, viii­
ft'builds old .Bengal Artillery Mess, 
Meerut, 17; Kearte, Capt. R. D., 
&Masts Battye on Ubi hydro-electric 
ICbeme, 51, f.n.; Klitli, Ma;cw W., 
A .. ,t. Cut'11tor, Archzological Dept., 
272; Kelly, Col. F. H .• member, 
lnd1an Survey Committee, 325, f.n. ; 
K~t~..,d_v. j I.·Col. f. P., career, 106-
Ch•ef Enl(meoer, B. B. and C.l. Railway, 
108, 113-Consulting Engineer, rail-

ways, 108, 117-memo. on railways, 
106, 107-recommeooation on route 
for railway, Bombay-Calcutta, 110, 
W-reconnoitres Hindustan-Tibet 
road, 69-transfer to infantry as sub­
altern, 106 ; Kenyort, Capt. H. A .• 
assists Battye in Uhl hydro-electric 
scheme, 51, f.n.; King, LI.-Col. 
F. J. M., surveys, 226 : King, Lieul. 
H. S., Sind-Pishin railway, 147, 150 ; 
Kirke, Lieul. E. St. G., locomotive 
branch, N.W.R., 165, f.n.; Kitclle~f', 
Lortl. breaks leg, 69; frontier railway 
schemes, 158, 160-retains Girouard 
and Freeland in U.K. on outbreak of 
Great War,127 ; Le~~&lt, Gert. Sir E. P., 
I.Cq surveys during Second Afghan 
war, 237, f.n. : Llrtox-Cortyngham, 
Col. Sir G. P., career, lUi-help 
acknowledged, Yii-longitude deter­
mio.a.tions, 209, 210-observes eclipse 
of sun, 210, f.n . .,.-paper on gravity 
observations, 220-pendulum observa­
tions, 213-6, 2.52; Lewis, LI.-Col. 
C. G., surveys in N.W.F. Province, 
~triangulation in Mesopotamia, 
228; Lirtdsay, 1.1.-Col. ]. G., services 
in railways, 124, 144. 145-Sibi-Pishin 
railway, 132,. f.n. ; Loch, Lierd. S. G., 
telegraphs on Marl-Attock line, 138 ; 
Longe, Col. F. B., member of Indian 
Survey Committee, 225, f.n.-Sur­
veyor-General of India, I904·II ... 213, 
f.n. ; Love, Col. H. D., Principal, 

.Madras College of Engineering, t88o-
19o7, 355--service in accounts, 344-
Vestiges of Old Madras referred to, 
20, 188, 801, 330, 855 ; Lubbock, Capl. 
G., Loi Shilman railway, 160 ; Lynclt, 
Major C. Sl. ]., Khaibar railway, 162, 
163-railway surveys in N.W.F. 
Province, 156; M~~&aulay, Capl. 
P. F. ]., killed at Wana, 1894, 238; 
McCormick, Major A. I.. C., Mint 
Master, Bombay, 19IG-I5, 808, f.n., 
31z-offg. Mint Master, Bombay, 311 
-Mint Master, Calcutta, 1915-23, 
817, f.n., 323; McCullagh, Capl. J. R., 
surveys in Mysore, 204; Macdonald, 
Moj.-Gert. Sir Janus R. L., commands 
escort to Lhasa, 247-service on rail­
ways, 147, 1:13, 154, 160; McKay, 
Capt. H. M., death during Great 
War, 228. f.n.; Mackenzie, Copt. R. J. 
H. L., demarcation of Durand Line, 
238: Maclaga11, Col. R. S., frontier 
road surveys, 71-P.W.D. representa­
tive, Delhi Durbar Committee, 73-­
service on N.W. Frontier, 362, f.n.; 
M~~&leod, Col.lll. N., amusing tale, 211 
-help acknowledged, viii-in Simla 
drawing office, 251; Jllacr.u, Lt . .£ol. 
W., Asst. Engineer, Hardinge bridge, 
139-Khaibar railway, 164; M agniac, 
Brig.-Gm. Sir Cllarks, Agent, :\1. and 
S.M.R., 124, 127-Tratlic Manager, 
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Delhi Durbar light railway, 190~-3. 
140; Mallott, Li1wt. E. W. 5., Mari­
Attock railway, 138-Peshawar­
jamrud railway, 157; Mainprisl, 
CGpl. B. W., service with telegraph 
sections, 285; MarryGI, 1.1.-Col. E. L., 
Manager, N.W.R., 130; Marryat, 
Li11d. ]. R., Asst. Engineer, Hardinge 
bridge, 139; Marlin, Capt. MGrlilt, 
commands S. and M. Coys., Sind­
Pishin railway, 147. f.n.; Mason, 
LI.-Col. K., Dujailah redoubt, Meso­
potamia, 228-surveys in Kashmir, 
256-on Pamirs, 239. 253-War 
rtcord of Survey of lndifl, joint author 
of, 227; Mathews, Major W. F., the 
" tale of the lost train," 141 ; M a:~well, 
Lieut. C., archoeological excavations in 
Peshawar district, 271; Ma:Jwel/, 
Lieut. F. T., staff, Thomason College, 
363, f.n.; Ma:~well, Lieut. W. F., 
survey of Khaibar road, 160, f.n. ; 
Maycock, Lieut. S.M., staff, Thomason 
College, 363, f.n.; Moleswortll, Col. 
F. C., notes on Rawalpindi-Murree 
road, 70; Moore, Capt. A. T., Murree 
water-supply, 39; Morshead, Major 
H. T., exploration in Spitzbergen, 258 
-in Tibet, 249, 250-murder of, 254, 
256-on first Everest expedition, 199, 
f.n., 254, 255-on second Everest 
expedition, 255-with Mishmi expedi· 
tion, 249; Morton, Col. W. R., service 
in P.W.D., 73; Murdoch Smith, Maf.· 
Gen. Sir Robert, archreological 
researches, 292, f.n.-death of, 292--­
telegraph line through Persia, 287, 
290...2, 295, 297, 300; Murray, Brig.­
Gen. Sir Valentine, Manager, E.B. 
railway, 124, 126; Nanton, CGpt. 
H. C., Malakand road, 71; Norman, 
Major W. ]., surveys, 228; Oalles, 
Capt. G. F. T., death during Great 
War, 228-survey on Abor expedition, 
248. 250; Ogilvie, Col. D., P.W.D., 
73; Oldham, Major F. G., Examiner, 
Telegraph accounts, 282, 344; Olivier, 
Col, H. D., designs graving dock for 
Bombay, 173-remarks on Bombay 
P.W.D., 83, 84; Onslow, Capt. G. C., 
staff, Thomason College, 363, f.n. ; 
Osborn, Lieut. W., Prongs lighthouse, 
Bombay, 179; Ottley, Col. Sir John, 
President, R.LE.C., Cooper's Hill, 
1897-1903, 352-services in irrigation, 
13, 14; Pasley, Gen. Sir C., founds 
S.M.E., 348; Pemberton, Capt. S., 
exploration in Tibet, 250; Penney, 
Major T. M. M., surveys, 228; Perry, 
Capt. W. E., adventures during Great 
War, 228; Petrie, Lieut. R. D., Sibi­
Pishin railway, 147 ; Phillimore, Lt.· 
Col. R. H., in map publication office, 
225 ; Phi/potts, Capt. R. Y., staff, 
Thomason College, 363, f.n. ; Pollard­
Lowsley, Col. H. de L., help acknow­
ledged, vili-P.W.D. in C.P., 34, 
35 ; Pollen, Lieut. W. H., survey 
during Lushai expedition, 1888-9, 243 ; 

Pool, Capl. F. E., assists Battye on 
Uhl hydro-electric scheme, 61, f.n. ; 
Porter, JJ.-Col. G. Ill., de~i!(n for wet 
basin, Bombay, 173-.Mint Master, 
Bombay, 190l, 308, f.n.-1\lint Master, 
Calcutta, 1904, 317, f.n. ; Porter, 
LI.·Col. M. T., railway survey, Burma, 
135; Porltr, Maj.-G111. Whitworlll, 
History of th1 Corps of Royal EnKill· 
11rs referred to, 147, and many 
subsequent references; J'YenderKa-'1, 
Lieut. T. ]. W., staff at Cooper'• Hill, 
352 ; Pring/1, Col. Sil' ]oh, railway 
survey in Zhob, 124, 153 ; Pulford, 
Lieut. R. R., staff, Thomason College, 
363, f.n.; Ransford, Major A. ]., 
Mint Master, Bombay, 308, f.n.­
Calcutta, 317, f.n. ; Rmny-1'ailyour, 
Col. H. W., cricketer, 228 ; Renny­
Tailyou1', Col. T. F. B., in charge 
Surveyor-General's office, 225, 226, 
243-surveys, 226, 242, 243; R~eh, 
Col. E. T., adventures during Great 
War, 228-in Burma, 245-help 
acknowledged, viii-rediscovers site 
of trig. station, 208-surveya on 
Burma-China frontier, 137-on N.W. 
Frontier, 251, 252; Riv1t1-Carnac, 
Col. S. G., Chief Engineer, C.P., 34; 
Roberts, Capt. ]. R., Khaibar railway, 
166; Roberts, Col. W. H., work on 
New Delhi, 100; Robertson, Capt. 
C. L., demarcation of Durand Line, 
238; Robson, Lieut. R. G. G., killed in 
France, 100-work on New Delhi, 100; 
Rogers, Capt. M. W., appointed to 
Great Trigonometrical Survey, 202-
authority on survey instruments, 203-
surveys in Afghanistan, 237: Roome, 
Lt.-Col. H. E., surveys, 228; ·Ross, 
Lieut. W. G., Chakrata road, 70; 
Rouch, Lieut. A. B., roads in Baluch­
istan, 71; Ryder, Col. C. H. D., 
boundary commissions, 235, f.n., 254-
exploration in Central Asia, 245, 248, 
248, 249-in charge of aurveys in 
Mesopotamia, 227-on Burrard's dis­
coveries, '220-Surveyor-General, 1919-
24, 213, f.n., 220-with Tibet Mission, 
247; Sandes, Lt.-Col. E. W. C. (the 
author), compilation of volume, viii, 
46-his In Kul and Captivity 
referred to, 312, f.n., 313, 363-other 
publications, 363, 365-Principal, 
Thomason College, 1921-30, 362, 363, 
365, 366-tale of New Delhi, 87, 88-
staff, Thomason College, 312, 363, f.n. 
-his Tales of Turkey referred to, 
312, f.n., 363-article, The Thomason 
College, 358-war services, 185, 363; 
Sankey, Lt.-Gen. Sir Richard H., at 
Addiscombe, 349-builds offices for 
Mysore Government, 91-roads in 
Coorg, 80-in Madras presidency, 81; 
Sargeaunt, ft.-Col. R. A., services in 
accounts, 344-in railways, 124. 126 ; 
Savage, Lieut. G. R. R., services in 
telegraphs, 284; Scott, Col. Sir Buch· 
anan, help acknowledged, vii-Mint 
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!.faster, Bombay, 1895-7. 308, f.n., 
31C)-.Mint !ola."iter, Calcutta, 1897-
JQO.f, 817, f.a., 819--eervices in rail­
way•. 124, 129, 130--Sind-Pishiu 
ral!way, 147-64-Zhob Valley railway 
aurvey,l.55,156,159 ; Scolt-M oncrieff, 
Maj.-Gert. Si,. GeOI'ge, Sibi-Pishin 
railway, 130, 145, 147, 148, f.u., 
1110; ScudaiWWe, Col. W. V., Bombay 
P.W.D., 84-Khaibar railway aurvey, 
1U-Principal, Poona College of En· 
gtneenng, JQO]·II, 356; Sill/ley, 
MajOI' A. D. G., Agent, B.B. and 
C.l.R .• 125,121-S.I.R.,125-eervices 
in railways,124, 126: Shepherd, MajOI' 
W., Sind-Pishin railway, 147, 151: 
SlaJtf', M ajOI' 0., surveys, 228 ; Smarl, 
Col. A. W., irrigation in Madras 
presidency, 30-oflg. Principal, 
Madras College of Engineering, 355, 
f.n. ; Smitll, H()fl. Capl. C., charge of 
lighthouse division, Madras presi­
dency, 184; Smitll, Maf.-Gen. Sif' 
Robm Murdoch, archzological re­
-rchet, 292-telegraph line through 
Persia, 287, 29G--2, 295, 297, 300 ; 
Smitii-Re111se, Col. H. W., helio.­
•i~lling during Second Afghan War, 
284; Smytll, MajOI' W. CtWew, Man­
ager, Nizam'• State railway, 127; 
Sn,yd-Kynnmley, MajOI' T. R. (tem­
porary commission) Bombay Improve· 
ment Trust,174; Sopwitll, Col, G. E., 
in Irrigation Dept., 15-New Delhi, 
100; SOI'sbie, Brig.-Ge,.. R. F., 
Gtnlogy fo_r En~iruws referred to, 
218; Spa1glll, L•eul. T. H. L. (subse­
quently RC. of S.), staff, Thomason 
College, 383, f.n. ; Stace, LI .. ·Col. 
R. E., Asst. Mint 1\laqter, Bombay, 
812, 813-Calcutta, 817, f.n.-Mint 
Ma.•ter, Bombay, IQ2]-9, 808, f.n. ; 
Stafford, Lieut. W. F. H., with tele­
graph company in Second Afghan War, 
284, 285; SltJKg, Col. M., help acknow­
Jt.dged, riii-paper on Calcutta Mint, 
815-Mint Master, Calcutta, 1926, 
817, 818; Stallard, LI..Col. R. H., 
aervices in railways, 124,128 ; Stewarl, 
Capl. /anus, Sind-Pishin railway, 147 
-etaff. Cooper' I Hill, 352 ; Stolles­
Robtl'll, Bri~.-Gen. E. R. B., pioneer of 
reinforced concrete in India, 80, f.n. ; 
Stntllerl, Lit-ul. H. K., Sind-Pishiu 
railway, U7; Sydenllam of Combe, 
Col. Lord, career, 843, 846-Govemor 
of Bombay, 328, 343-instructor at 
Cooper'• Hill, 358-interest in educa­
t•lln, 344-launches Tata scheme, 45, 
46, 844-publications, 843; Talbot, 
<:ol. 1/11 Hort. Milo G., career, 218-
•urveys in Afghanistan, 236-8; Tartdy, 
Col. Str E. A., initiates War Record, 
Survt'y of India, 227-Surveyor­
General, J9Z4-8, 18, 210, 218, f.n.­
testt longitude valu•. 210; Tartdy, 

Lieut. M. O'C., Aden boundary com· 
mission, 240-work in Drawing Office, 
225, f.n. ; Tltackwelt,:Lieul. 0. M. R., 
Sind-Pishiu railway, 147 ; TllotKas, 
Brig, R. H., magnetic surveys, 223-
Surveyor-Geueral, 1928-33, 213: 
Tltom.sort, Capt. D. A., forms wireless 
section, S. and M., 288, f.n. ; Thuillier, 
Maj.-Gert. Sir H. F., gold coin, 264, 
f.n. ; Tllu,.bum, Col. J. W., P.W.D., 
Punjab, 73; Tillal'd, Lieut. F. B., 
death of, 223, f.n.-levelling, 223 : 
Trencllal'd, Col. 0. H. B., exploration 
in Tibet, 25G---in Map publication 
office, 225-with Abor expedition, 248; 
Tf'IVOI', Maf.-Gen. ]. S., rules for 
working of railways, 122 ; Turner, 
Lieut. F. G., Marl-Attock railway, 
138; Tur&r, Col. H. H., triangula­
tion! Mandalay-Bengal, 243 ; Twining, 
Mar.-Gen. s.,. P. G., Loco. Dept., 
N.W.R., 185, f.n.; Waghorrt, Brig.­
Gen. Sir William Danvers, help 
acknowledged, vii-Khaibar railway, 
164-services on railways, 124-on 
railway board, 127, f.n.-tribute to 
civil engineers, 126, 127 ; W alief', 
Col. E. A., services in railway 
accounts, 345 ; Walton, Col. s.,. 
Cusack, care of railway personnel, 141 
-Hardinge bridge, 139-Loi Sbilman 
railway,160-services in railways, 124, 
125, 141-surveys Khanai-Hindubagh 
railway, 1908-9, 154, f.u. ; W-alton, 
Lieul. E. W., Sind-Pishin railway,147; 
·Wals()fl, Col. Si,. C. M., Hisuwv of 
the Corps of R.E., Vol. III, referre<\ 
to,l24, 848; ·Watson, Col. C. S.M. C., 
loco. branch, N.W.R., 165, f.u.-ser­
vice in railways, 124, 128; WallS· 
jones, Lieut. W. A., exploration in 
China, 246-murdered in China, 137 ; 
Wauhope (originally Wallab), Col. R. 
A., career, 239, 240, 243-services 
during Great War, 240-surveys, 236-
9, 252; Wells, Lt.-Col. H. L., death of, 
297, 299-telegraphs in Persia, 291, 
297, 300; We.<llf'n, Capt. ]. H .• Lower 
Ganges canal, 11; Weslropp, Col. 
F. M., P.W.D., Bombay, 84; Wheeler, 
Capl. E. 0., first Everest expedition, 
199, f.n., 255; White, Capt. W. H., 
Sind-Pishin railway, 147 : Wllile­
f01'd, Capl. W. W. B., Sind-Pishin rail· 
way, 147-9; Williams, Brevei-Maior 
H., staff, Indian military academy, 
387; Willis, Col. Sir GeOI'ge H., 
electrification, Calcutta Mint, 312-
belp acknowledged, vii-Mint Master, 
Bombay, 1915-23, 308, f.n., 312,313-
Calcutta, 1923-26, 317, f.n., 32G--­
Security .Printing, Nasik Road~ 322, 
323 ; WiJsort, Col. G. F., serv1ce Ill 
railways, 128; Wood, Col. H., com­
piles war record of Survey of India, 
227-exploratiou in Tibet, 247, 248-
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levelling, 223-observes Mount Ever· 
est from Nepal, 19S. 199, 247-with de 
Filippi expedition, 253, 254. 258 ; 
Wood, M111~ ]. C. 1., Currency note 
press, 323; Woodtlt01'pl, M11j.·G•"· 
R. G., career, 235, f.n., 238-surveys 
during Second Afghan war, 237, f.n.­
on N .E. Frontier, 204. 234. 235 : 
Young, LiiHI. E. d1 L., survey of Loi 
Shilman railway, 160, f.n., 161, f.n. 
Other RaDk1 ~Bia&Ama,., C01'pl., 
adventure with wolf in Persia, 293 : 
Collins, Co<rpl., murdered in Persia, 
292; Hamilton, S1rjl. ]am1s, death in 
Persia, 298; VandyA1, Sarft. F., in· 
vents photo-zincography, 224 

Everall, W. T .• bridge engineer, 130, 131 
Everest, Col. George, assistants, 197-

calculates figure of earth, 201-debl to, 
193, 20G-Iocatior~ of head offices of 
Survey of India, 224-longillidl deter­
minations, 208-nams perpetuated, 
24().-pfoblem of Himalayan attraction, 
218-Surveyor-General of India, 1821· 
43, 213, f.n.-surveys, 192, 195, 196. 
199, 202, 207 

Everest, Mount, calculation of height, 
198, 218, 22Q-discovery and name, 
197-9 

Explorers, Indian, exploits, 201 
Eyre, Charles, Company's agent in 

Bengal, 314 

F 
Falconer, Dr. Hugh, geological researches 

in Siwaliks, 215-7-visits Ladakh, 230 
Famine relief, R.E. officers employed on, 

132 
Farish, James, Mint Master, Bombay, 

307 
Faviell, Mr., contractor on Bhor Ghat 

railway,ll2 
Fell, Capt., Infantry, translates inscrip· 

tion at Benares, 261 
Finance Dept., services of military 

engineers in, 301 
Finch, Capt. G. I., Everest expedition, 

255 
Finnis, Lieut., geological researches in 

C.P., 275 
Flood protection, by Crookshank in 

Garhwal, 45 
Forbes, Prof., expert opinion on hydro­

electric schemes, 48 
Forestry, services of Sir A. Cotton, 23 

-Sir R. Strachey, 124 (see also 
" Indian Forestry Dept.") 

Forest surveys, connection with R.E., 
223,224 

Forsyth, Sir Douglas, mission to Yar­
kand, 234 

Fortescue, Hon. Sir John W., Hist01y 
of the British Army referred to, 324 

Foster, Sir William, help acknowledged, 
viii 

Fowle, Edward, suggested builder of St. 
Mary's church, Madras, 88, f.n. 

Fowler, Mr., civil engineer on Sind­
Pi.shin railway, 147 

Franklin, Capt., RI'Oiogical re~earches in 
Bundelkhand, 275 

Frere, Sir Hartle, begi11J fir~t railway in 
Sind, 121-limb, pier at Kiamari, 
Karachi, 178 

Fulljames, Lieut. James, Bombay lnf., 
Asst. Mint Master, Bombay, 307 

0 

Gales, Sir Robert, Engineer-In-Chief, 
Hardinge bridge, 139, 140 

Garstin, Sir William, training at 
Thomason College, 364 

Gauges, battle of the, Williams's and 
Strachey's part in, 109 

Geodesy, achievements of Survey of 
India in, 219 

Geology, r1searcltes and study in India, 
214-8-SOf'sbi•'s book on, 278 

Gerard, Capt. A., visits Spiti and 
Kumaon, 230 

Gill, Major Robert, Madras Infantry, 
Ajanta caves, and services to 
archzology, 262 

Gladstone, Rt. Hon. W. E., and the 
" Harnai road improvement scheme,'' 
145 

Gladwin, Francis, Bengal Infantry, 
Asiatic Socy., 260, 261 

Goa, surveys, 195 
Goddard, Maj.-Gen., route surveys, 

J umna to Poona, 188 
Godwin-Austen, Major H. H., Bengal 

Army, surveys in Kashmir, 200, 231, 
253-on N.E. Frontier, 234 

Gofton, Mr., Madras Mint, 302 
Goldingham, John, Govl. A slronomer at 

Madras, 190, 207-survey school at 
Madras, 353 · 

Goldsmid, Col. Sir Frederick J., Madras 
Infantry, Dir.-in-Chief, I.E.T.D., 289 
-East Persia boundary commission, 
297-memoir on Patrick Stewart, 281 
-note on telegraphs at capture of 
Lucknow, 283-telegraphs in Persia, 
300 

Gough, Gen. Sir Hugh, advice to Mac­
lagan, 360 

Graham, Maria, Journal of a Short 
Residence in India quoted, 83 

Graham Smith, Col. C., Principal, Poona 
College of Engineering, 356, f.n. 

Great Trigonometrical Survey, ast1o- _ 
nomical parties, 203-incorpOf'ation in 
Survey of India, 203-Walker ap· 
pointed, 201 

Grant, Capt., geological researches in 
Cutch, 275 

Green, Dr., early telegraphy, 280 
Groves' " Puff-Puff," S.I.R., 133 

B 

Haileybury College, 350 
Hales, Capt. W. P., death during Great 

War, 228, f.n. 
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Hall, Col., irrigation in Rajputana, 33 
Hamilton, Dr. Buchanan, Asiatic Society, 

260 
Hardinge, Lord, Gov.-Gen., r84<J·8, 

puslles o" Upper Gan~es canal, 8, 
357-ltOiius Broadfoot, 331-.suppons 
Durand, 332 

Hardinge of Penshurst, Lord, Viceroy, 
1910-6, ope"' Hardinge bridge, 139 
-.scMIIU for capital at New Delhi, 100 

Hardwicke, Maj.-Gen. T., meteorological 
observations, 217, f.n. 

Harknese, Capt., Infantry, reports on 
cairns in Nilgiris, 261 

Hamai road improvement echeme, 
euphemism for Sind-Pisbin railway,14.'i 

Harris, Robert, Mint Master, Calcutta, 
318 

Haskew, B. B., rebuilding of Bassein 
bridge, llt, f.n, 

Hastings, Lord, Gov.-Gen., r814-23, 
promolea Polier Lt.-Col., 261-.services 
to archzology, 260 

Hastings, Warren, Gov.-Gen., 1774, 
hrbour projects, 169, 11G-ends 
Bogle to Tibet, 229 

Hayden, H. H., Geograplly attd Geology 
of 1111 HimalaytU referred to, 255, f.n.­
Skelclt of Himalaya" Geography 
referred to, 250, f.n.-Tite High Peaks 
of A si11 referred to, 199, f.n. 

Hayford, John P., tribute to Burrard, 
220 

Heaney, Lieut., surveys Ganges, 229, f.n. 
Heath, J. M., originator of Madras 

system of railways, 102 
Heber, Bishop, notes on Bhor Ghat, 82 
Hedget, Robert, dry dock on Hugli, 

1713, 175 
Heliographs, used in Jowald expedition, 

284 
Hennessey, J, B. N., recorda of Survey of 

India, 234 
Herbert, Capt. J. D., finds fossils, 278 

-.survey• in Kumaon, 229 
" Hidden range " theory propounded by 

Burrard, 219 
IDmalayu, 1arly knowledge, 229-

uploralion, 230, 231, 253-Pendulum 
observations, 213, 214-plumb-line de­
flection, 21&-2G-urveys in, 195, 19'7, 
199, 229, 230 

Hingston, Lieut. R. W. G., I.M.S., 
accompaniea Mason to Pamirs, 253 

Hobday, Major J., Bombay Army, 
aurveys in Burma, 241 

Hod11:10n, B. H., exploration in Nepal, 
230 

Hodg10o, Capt·J· A., finds fossils, 276 
-.surveys in .P., 229 

Hoeltur, Mr., telegraph line through 
Persia, 290, f.n. 

Hooker, Dr. J.D., geography of Sikldm, 
230 

Hornby, William, " Hornby Vellard," 
Bombay,174 

0 

Houston, Maj.-Geo. Sir Robert, Bengal 
Cavalry, head of Addiscombe, 348 

Howard-Bury, Lt.-Col.; first Everest 
expedition, 255 . 

Hugel, Mr., explores Kashmir, 230 
Hughes, Capt., contractor on Bhor Ghat 

Road, 82, f.n. 
Hunter, Dr. De Graalf, height of Everest, 

221-surveys, 252 
Hunter, Lieut. J. C., assists Joly de 

Lotbini6re at Cauvery and in Kashmir, 
50 

Hunter, Sir W. W., system of trans­
literation, 225 

Hutton, Capt., geological researches in 
Spiti, 275 

Hyderabad State, roads, 7'7, 81, 84 
Hydro-electric installations, A ndbra river 

extension of Tata scheme, 46-
Cauvery, 46-0~anges, 50-KGShmir 
valley, 61-Simla, 51-Tata, 45, 46, 
51-Ubl river, 51, 52 

Hynmers, Joseph, Madras Mint~ 302,303 

I . 

India, defenu of,158,173,174--harbours, 
168 • 

Indian Army .4.lpbabetical List, by Dod­
well and Miles, 176o-1834• 56, f.n. 

Indian Forestry Dept., inception, 23-
R.E. officers in, 223, 224-tratning of 
students, 351 - -

Indian Meteorological Dept., foundation, 
317 

Indian Military Academy, foundation 
and scope, 367 

Indo-European Telegraph Company, 
c0111petilion, 294--direclors, 292, 29'7-
formation, 29G-scope, 29G-ervices of 
officials during Great War, 299-

, success, 291, 297-winding up, 299, 300 
Indus Flotilla Company, river steam­

boats, 120 
Inglis, W. A., The Canals attd Flood 

Banks of Bengal quoted, 18, f.n. 
Iraq, telegraphs in, 287-90 
Irrigation, IJS insurance against famine, 

2, 6,10,11, 16,17,19, 2t, 26, 28,53-
commission, 1901-2,11,15, 36-debt to 
Survey of India, 186-eGrly mistakes, 
t,ll-13,19-engill8ers, life and duties, 
30, 31-military in, 3-36-gell8ral 
system, 2, 19-pre-Brilish times, 1, 2, 
5, 15, 20, 35--rllllenue from, 14-types, 
19, 20. (See also Canals.) 

Iyer, Sir K. Shesbadri, Cauvery hydro· 
electric scheme, 4 7, 48 

l 

Jacob, Maj.·Gen. G. le G., translates 
Asoka inscriptions, x86r, 269 

Jacob, Col. Sir Samuel Swinton, Bombay 
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Artillery, ~~nlt•ological researches, 209 
-bwtldtngs, 98,. 99-l)'"''"· 98-imgt~­
lio'll in ]aipur, 83-slt"'lie~s to archi· 
tecture, lt. f.n. · 

Jacquemont, Mr., explores Kashmir, 230 
James, W. H., Princ1pal, Madras College 

of Engineering, 856, f.n. 
Java, antiquarian and topographical 

work, 190, 266 
Johns, Sir William A.. camr, 127-

Nwsltki railway, 158, 167-Sinti­
Pisltin railway, 147 

Johnson, Mr., Attock bridge, 86,130 
. Johnston, Sir Alexander, help to Mac· 

kenzie, 263, 266 . . 
Jones, Sir William, founds Asiatic 

Society, 260 . 
'jordan, Mr. H. P., staff, Thomason 

College, 363, f.n. 

i: 
Kalianpur, longitude determinations, 209 

· Karachi, defences, 173-harbONr, 168, 
176-8-lighthouses, 184 

Kashmir, archt~~ology, 248, 268,· 271-
hydro-eleclrie installations, 49, 5o­
pendulum observations, 213-surveys 
and exploration, 199, 200, 230, 231, 
248, 253, 256-lelegraphs, 297 

Kater, Lieut. Henry, uth Regt., tri· 
angulation in Southern.India,l91 

Keatinge, Lieut·., geological researches 
near Narbada R., 275 

Keble, Mr., Madras Mint, 307 
Keeling, Sir H., building of New Delhi, 

100 
Kellas, Dr. A. M., attempt on Mount 

Kamet, 264 
Kelly, Capt. Robert, Madras Infantry, 

proposalsresurvey,189 
Kemball, Lt.-Col. Sir Arnold, telegraph 

line in Iraq, 288 
l{haibar Pass, railway, 131, 136, 143, 

156, 158-87, 278-roads, 161 
King Edward VII., H.M., Du,baf' at 

Delhi, 274-lays foundation stone, 
Madras breakwater, 171-Prince'.s 
dock, Bombay, 173--oPening of 
Alexandra bridge, 1876, 129 

King George V., H.M., coronation throne 
at Delhi, 32G-lar.ding at Bombay, 
344 

Kinthup, native explorer, adventures in 
Tibet, 255 

Kipling, J. L., Principal, Lahore School 
of Art, 273 

Kishen Singh, native explorer, journeys 
in connection with Survey of India, 
233 

Kittoe, Lieut. Markham, archreological 
services, 267 

L 
Labour, Indian, anecdotes, 68, 69, 61, 

67,128, 134,137,141, 165 
Lacey, Mr. G., staff, Thomason College, 

363, f.n. 

Lahore, ancient buUdings, 2159 
Lambton, Col. William, 33rd Regt., debl 

lo, 193, 200, 203-joinld by Voy1ey, 
27&--mllllodJ of eurveying, 193, 194-

. flam• perpetuated by etations, 24G-
SJ~tvlys and triangulation, 191, 193, 
195. 207, 363 

Lansdowne, Lord, Viceroy, 1888-93, 
appoints Browne to Baluchistan, 342 

La Place, reftrence to, in Survey of India 
annals, 187 

Laughton, Major G. A., Bombay lnfan· 
try, survey m Bombay, 189 

Lavji Nasarvanji, shipbuilding on West 
Coast, 172 

Lawrence, Lord. Viceroy, 1864·9, 
abol1shu Archzological Dept., 269, 
27G-adminislralioll of Punjab, 601 63, 
64-larly journey in India, o1-
rsmar4J , take, 836--«<lloll deatruc· 
tion of J ama Masjid, 259- Yic~royally, 
124,828 

Lawrence, Sir Walter, Th1 India W1 
Serv1d referred to, 837 

Lee, Standish, water-supply, 'Madras, 
37 

Levell and levelling, /UCU,II&y, 222-
syslem, 221, 222 

Lighthouses, conneclio11 of military 
engineers with, 169, 178, 185-con· 
siJ'Uclion, 168, 169, 178-85 

Lloyd, Col. G. W. A., suggests site of 
Darjeeling, 68, f.n. 

Logan, George, eurveys in Tarai, 197 
Longstaff, Dr. T. G., exploration in 

Kashmir, 2153 
Lucknow, water-supply, 38, 39 
Lytton, Lord, Viceroy, 1876-So, railway 

to Quetta, 144 

MacCabe, W. B., steel reservoir at Tallah: 
Calcutta, 44 

McDougall, R. W. ]., Principal, 
Engineering Oass and Mechanical 
School at Poona, 356, f.n. 

Mac George, Ways and Works in India 
referred to, 1, f.n., and many subse­
quent references 

Macgregor, Maj.-Gen. Sir C. M., Wan· 
dering1 i11 Baluchisla11 referred to, 
294 -

Mackeson, Col., "Mackeson's Road," in 
Khaibar, 161 

. Mackeson, Mr., roads in Khaibar, 161 
Mackintosh, William, remarks on Cal· 

cutta, 42 
Maclagan, Sir Edward, Governor of the 

Punjab, 8, f.n., 362, f.n. 
MacMunn, Lt.-Gen. Sir George, 

Afghanistan from Darius to A manullah 
referred to, 325 

McNair, W. W., journey in disguise in 
Ka1iristan, 233, 234 

Madden, Major E., Bengal Artillery, 
coaches Strachey, 27( 
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The DatiJA!jl of Military Engineers appear under the general headings Engineen, 
Becai-Enclneen. BombaJ-Engineen, .Madru or Engineen, Royal 

lfadru, hi/dings, 88, 89, 88, 19D-
11Mb<Jwr, 168-11-lighlhouses, 18D­
obsnvaJofy, 180, 207, 208-roads, 77 
-fller..IUf'P/y, 87, 38 

)[adraa College of Engineering, history 
and principals, 353, 354 

Xadru Prt~ideney, eanals and irrigation, 
2G-8C.,eoJogy, 216-harbours, 11D­
Iiglltllouses, 180l 184-maps, 188-
" rentall-ceneral, ' 188-road.s, 55, 75-
80, 1~utvey1, 188-82, 200, 202, 203 
-utevaPIIs, 278, 280, 282 

lladru Iappen and l'diners, Q.V.O., 
B.N.C.0'1 u overseers, 854-dulies, 
78-roadlfl4lk111f in Coorg, 80 

Magnetic aurveyt, acope, 223 
)lair, R., builde Willingdon bridge over 

Hughli, 140, f.n. 
Maisey, Gen. F. C., Bengal Inlantry, 

eervice1 to archa!ology, 268 
Maitland, Major John, Madras Artillery, 

founds achool for artificers at Madras, 
1164 

Malcolm, Sir John, opens Bhor Ghat 
road, 82 

!rlallock, Col. H. A., Bengal Staff Corps, 
report on Indo-European Tel. Dept., 
289 

Man, H., telegraph line through Persia, 
287, h., 290, 282 

!.lance, Sir Henry, Persian Gulf cables, 
288 

llaPI and mapplnr, alias of Bengal, 188 
-.tlas sheets, 20-Calculla, 188-
drawing of, 204, 226-engraving, 231 
-forest, 224-Gor•'s, of Pishin, 236-
Madras, 188-Monlgomerie's, 201-
fJiac•-names, 205--profecliom, 193-
Rennlll's, 188-scales, 224 

)larco Polo, 1111 booll of referred to, 
231-llisils Pamirs, 230 

Markham, Sir Clement, Geographer at 
India Office, 231-Memoir 011 lttdia11 
Sutvl)'l referred to, 188 and many 
aubeequent references 

Marshall, Sir John, D.G. Archa!Ological 
Survey Dept., 274 

Martin, Capt. C., plan of Calcutta, 176-4, 
188 

Maude, Gen., operations in Mesopotamia, 
228 

Maupertuis, reference in Survey of India 
annals,187 

Mayo, Lord, Viceroy, 1869-72, appoints 
Durand, 834-avers• from formation 
of Cooper's Hill, 85D-railway policy, 
144--ioularls archaeological survey, 270 
-Sirachey'& advice to, ,., railways, 124 

Meade, Lieut. E., Bengal Inlantry, 
"Meade'a road" in Burma, 85, f.n. 

Medals, "'anufaclwre!l in Bombay Mint, 
320-ill Calculltl Mint, 818, 329 

Medhcott, H. B., Thomason College, 
278, f.D. 

Medlicott, J. G., geolo'"~Q• researches 278 li..... • 

Meteorological Dept., lnd.ia11, foundation 
in 1875, 217 

Mettur reservoir, completed 193-4, 30 
Jlilitary engineen, lal'ly training, 341-

employmenl in accounts, 344-on civil 
works, vii, 2, 3, 39, 72, 349, 367, 368-
Jamine relief, 132-irrigation,, 18-
l'ailways, 103, 110-road.s, 55, 56-
lelegraplr.s in India, 279-86-in Pmia, 
289, 8()()-works in harbours and light­
houses, 168, 169 

Military Works Department (subse­
quently Military Engineer Services) 
formation, 3 

Miller, J., President, Indian Survey 
Committee, 225, f.n. 

Minchinton, Major H. D., exploration in 
Kashmir, 256 

Minnitt, G. C., Narbada bridge, 113 
Mints, Benares, 42, 306, 818-Bombay, 

see Minta, H.M.'s, Bombay-Broach, 
306, 307-Calcutta, see Minta, H.M.'s, 
Calcutta-Farrukhabad, 306-Madras, 
301-5, 308, 310-Military engineers in, 
301, 803-21-Murshidabad (Mughal), 
314, 815-Poona, 306-:-Royal, branch 
at Bombay, 812-Saugor, 306,307,318 
-Sural, 306, 307 ' 

l'dints, H.M.'s, Bombay, activities during 
Great War, 812-buililing, 81; 92, 305, 
801-coim struck in, 305, 306, 309, 
811-3-control by Central Govt., 310 
-4ulies and activities, 301, 312, 313-
electrijication, 813-f'rocesses, 304, 308 
-staff, 305-14 

Mints, H.M.'s, Calcutta, activities during 
Great War, 32(}-buildings, 83, 84, 
315-7-coim struck in, 311, 313, 815-
9-cont,ol by Central Govt., 31D­
counlerjeit coin collection, 821-4uties 
and activities, 301, 315--21-electrifica­
tion, 812-establishment, 814-2D­
medals struck in, 317-mililary 
engineers, 317-2D-" office alligator," 
818-processes, 304, 316-staff, 308, 
816-2D-Durbar thrones cast in, 320 

Minto, xst Earl of, Gov.-Gen., x8o7-13, 
-services to archleology, 260 

Mohmand expedition, 1933, roadmaking, 
72 

Molesworth, Sir Guildford, chooses align­
ment of East Coast railway, 127-
guides Browne, 144-Khaibar railway, 
158, f.n. 

Montgomery, Sir Robert, Lieut.-Gover­
nor, Punjab, 336 

Moor, Major, lnlantry, describes Bijapur 
ruins, 261 

Morrieson, Hugh, surveys in Sundarbans, 
196 

Munitions, dispalch from Bombay, 141-
manufactur~ in Bombay Mint, 312 

Murray, Capt. William, Madras Infantry, 
report on roads in Coorg, 78 

Murree, water-supply, 39 
Mylne, Mr., opinion on lighthouses,168 
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M:yson. twdlllology, 264-bl.ildiHgs, 91-
liyd'I0-1/ICI'Iie installations, 46-9-
'IOtuls. 64, 7t--s1fn>'YJ, 188-90. 1921 
206. 264-UJ•r•PA.s, 280 

Nain SinRh, Pandit, native exllorer ;,. 
Tibd, 232--iJt Turll1sta11, 23 ' 

Napier, Sir Charles, fi,st SiAl~ war, 86G­
imp'lovlment of Karachi harbour, 178 
-o11 importemn of Indus valley,l20 

Napier, Francis, Bth Baron, employs 
Mackenzie, 262, 263 

Navy, Indian, C.-in-C. asks for light· 
house, Bombay, 179 

Nem Singh, native explorer, surveying 
adventures in Tibet, 234 

Nepal, p1oposed railway. 137-suftle)'! 
and exploration, 195, 229, 230 

Newall, Lt.-Col. H. A., lllustrat1d Gwid1 
to Mad1as quoted, 180 

Newbold, Capt. T. j., 23rd Madras 
Infantry, geological sections, 275 

Nicolls, Capt., collects fossils at Saugor, 
275 

Nightingale, Major, Infantry, Sutlej 
valley road, 69 

Nilson, Capt. L., construction of light­
hous~ at Colaba, Bombay, 178 

Northbrook, Earl, Viceroy, 1872·6, 
railway to Quetta, 144 

North-West Frontier Province, air sur­
veys, 227-a'fchaology, 27()..2-
buildings, 94, 97, 98, lOG-canals, 15 
_,oads, 66, 62, 64, 68, 71-4, 100, 160 
-suftleys, 200,201. 227, 232, 236, 238, 
240, 241, 246-teleg,aphs, 279, 284 

Nott, Maj.·Gen., services in First Afghan 
war, 324, 325 

0 

Observatories, magnetic, 223 
O'CaUaghan, Sir Francis, Attock bridge, 

86, 130-Chaman Extension railway, 
l5~ailway to Quetta, 145 

Oldham, Dr. Thomas, Supt., geological 
survey, 277, 278 

Oliver, E. E., Chief Engineer, Punjab, 72 
Ordnance Survey of Great Britain, model 

for Survey of India, 191 
Ormiston, T., Prince's dock, Bombay, 

173-P,ongs lighthouse, Bombay, 179 
O'Shaughnessy, Sir William, early tele­

graphs in India, 279-82, 284 
Oswald, J ., Chief Inspector, lighthouses, 

185 
Ouseley, Col., explores Narbada coal 

region, 276 

p 

Parkes, William, f"''ofecl for Madras 
harbour, 171-sent from England to 
discuss Karachi harbour, 177,178 

Pearse, Col., meteorological observa­
tions, 217, f.n. 

Pendulum observations, for detl'rmina· 
tion of figure of earth, 219-4, 227 

Penny, Rev. F., 1'111 Clumlt ;,. Madra! 
referred to, 81, f.n., 180 

Perim, lighthouse, 184 
Persia, urlo'lalio,., 246-Ho/dicA's know· 

ledge o , 236-lon~rltud• determinations 
21()..-slfftii'JS, 206, 238--lelrg,aphs, 
287-300 

Petrie, William, private observatory, 
Madras, 190 

Phayre, Lt.·Gen. Sir Arthur, tmbassy to 
Burma, 18.5.5·6, 335-on coins of 
Burma, 269 

Phillips, Dr. P. P., Principal, Thomason 
College, 363, f.n., 364 

Pigot, Mr., Governor of Madras, 303 
Pioneers, rt"gimenb of, Bombay, 82-

lv/ad-,as, 78, 78,147-Sikh, 147 
Pirrie, Col. F. W., I.A., charge of surveys 

in Mesopotamia, 227 
Plaisted, Capt. B., Calcutta docb, 175 
Pocock, Admiral, Calcutta docks, 175 
Political Dept., Sf'rvices of military 

engineers in, 324-43 
Poona College of Engint>ering, Jo•1r.da· 

lion and scope, 353, 355, 356-Princi· 
pals, 356 

Poona, water-supply, 38 
Pope, F. J ., Sibi-Pishin railway, 147 
Postans, Lieut. J ., a1ehaological services, 

267-facsimill of Asoka inscription, 
261 

Postans, Mrs., W1stem India referred to, 
174 

Pratt, Archdeacon, calculations re 
Himalayas, 219, 220 

Price, l.ieut., Infantry, translates Sansl<rit 
inscription in Bundelkhand, 261 

Price, Lieut. George, tst Bengal Fu.siliers, 
ca'feer, 359-designs church at Roor· 
kee, 96-Thomason College,10, 96,359 

Price, W. H., Karachi harbour works,177 
Prinsep, Capt. James, buildings and 

canals, 42-sen>ices to archreology, 267 
-wate1-supply, Calcutta, 42 

Public Works Dept. (P.W.D.), duties, 72, 
95, 103-employment of military 
engineers in, 327-engineers, 351-
finance, 345-military subordinates, 
353, 854-D'fganization, 2, 39, 57, 91, 
100, 124, 345-'feo'fganizalion, 361 

Punjab, a1ehaology, 269, 2i0, 2i2-
bridges, 67, 68--buildings, 94, 95, 97, 98 
-canals, l, 2, 4, 11-15-civil works,-
59, 63-geology, 275, 2i6-hydro· 
electric wo'fks, 3, 61, 52-1oads, 5IHIO, 
62-4, 66--70, 72-5-suftleys, 200, 230 
-teJeg'faphs, 279, 281 

Purl, B. D., staff, Thomason College, 
363, f.n. • 

Pybus, Mr., Madras Mint, 303 

R 

Railway board, civil enginee1s on, 140, 
164-established by Curzon, 102, 127 
-R.E. officers on, 127, 137 
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The oamet~ of Military Engineen appear under the general headings Engineell, 
Bellcal-Enrintello Bombar-Engineen, Jlaclraa or Engineers, RoyaL 

JtailnJ'I. as iNSuraiiU against famine, 
1{)Z-BN!fal arul N.W., 109-Be~~ga.I-
1\!Jlf'll'· 85, 1ot, 127-Bcmtbay, 
Barod4 11nd C .1., 105, 108, U3, 1.25-7, 
133, Bcmtba)'-Sind, J.3,S-Bu"""· 122, 
134, 135, 137-Cettlral Proviftas, 186 
--(;l.lnt41ic,llfJ (see also South Indian) 
-eAa""'"• lot (see also North-
Western f-. De/IIi, 120-Dellli-A mbl.lla­
KaiAa, 1ot, 120-Dellti Durbl.lr light, 
UG-urly mistakes, 110, 118-Easl 
('oasl, 127 (see Madru and Southern 
Mahratta and Bengal-Nagpur)­
/:IJ.!Inrl Be,~al. 108, 119, 126, 127, 
138, 137, 139, ltl, 165-East lrtd1an, 
105, 108, 111, 117-20, 124, w, 127, 
133, 134:-tffecl on navigation canals, 
21-xtertl and expansion, 102, 109, 
123-Greal /rtdiatt Peninsula, 103-6, 
108,110...1.2, 120, 127, 133, l4C)-.-Weat 
S011tloe"' of INditJ, 108, 116 (see also 
South lndian)-/ltdiall Branch, 108 
(IIH also Oudh and Rohilkhand)­
lltdll.lll MldlaruJ, 109-llldo-BIII'flll.l 
Iurvey, 136-lltdus valley, 108, 121-
Kaiiiii·Simla, 162., 163-KIIatbl.lr (see 
" Khaibar" and also under North 
Westem)--laltort-RtJwalpiruJi, 108 
(~~eoe also North Western)-! oi Sllilm411 
157 (~~eoe also North Westem)-.Madras, 
105, 108, 114-16, W, 126, 132 (see 
also Madru and Southern .Mahratta) 
-Madra• tJrul Soutlolf'll Maltralta, 
125-8, 136-,.,trl-gauce. 108, 122, 
123, 1.26-Mysorl altd W1sl COa51, 
132--.... 'llgiri, 146, 164-Nizam's 
Gut~ranteed Stale, 122., 127-NIWihtf-11 
Bu,al, 119-J\'onll-Weslnll, 68, 103, 
109, 120, 121, 127, 13G-2., 137, 138, 
140, 1U, 143-7-0ud/t artd Roltil­
ltlialtd, 126, 127, 141 (see also East 
lndian)--policy, 102. 104-8, 116, 123 
-Pwftjab, 120 (see also North Western) 
-Pwnjab J\'arthef-11 Stale, 108,121, 129 
(!let' also North Westem)-Rajf'lltana­
Ma/q'll, 108, lot, 1.26-Rajputana 
State, 126-SiruJ, 120 (see also North 
Westem)--Sind-Pisllill, 1ot,143, 147-
62 (~~eoe also North Westem)-Sind, 
Puftjab au Dtllli, 108, 120, 121, 144 
(!let' also North Westem)-Sout4 
lltdiaJI, 118, W, 126, 132--SD141lltf'll 
Mallraii<J,109, W (see also Madras and 
Southern Mahratta)--Soullltf'll Pull­
jab, 137-slrategic, 1ot, 118, 122., 155, 
156, 158, 160 

RaJa Ram, Mr., staff, Thom.uon College, 
863, f.n. 

Ra1putana, arcl11ology, !1~)-~)uildings, 
II S-f:• "a.ls and irrirn tion, 33, 34-
roddJ, 64---lwrveys, 200, 203-6 

Ramtay, J., Smd-Pishin railway, 147 
Ranl(oon, tkftrteiS, 173-llarbour, 168, 

176 
Ranlun, C<~pt. Charles, Bengal Infantry, 

bt'gm1 road Caicutta-Benares, 68 

Raper, Lieut., surveys Ganges, 229, f.n. 
Rapson, Prof. E. ]., visits C1111llingham, 

!71 . 
Rawling, Capt. C. G., Somerset L.I., 

exploration in Tibet, 247 
Reading, Lord, Viceroy, 1921-6, services 

to railways.102 
Red Sea, lighthouses, 184 
Reynolds, Lt.-Gen. Charles, Bombay 

Infantry, roull surveys in Malwa, 188 
-Surveyor-General of India,188, f.n. 

Richards, Capt., Royal Navy, paper on 
lighting of Red Sea, 184, f.n. 

Riggenbach, M., Nilgiri railway,146, f.n. 
Ripon, Lord, Viceroy, 188o-4, opens 

Sirhind canal, 13---servias as Viceroy, 
243,273 

Ritchie, Mr., Madras pier, 169 
River training and control, necessity for, 

in India, 44, 45 
Roads, Bllor Glial, 81, 82-Bombay­

Agra, 60, 84-Dellli Coronation Our­
bar, 73, 74, 110-tar/y mistakes, 72-7 
-Gr1.1nd Trunk, 5H3, 66, 73-6, 78, 
84, 85, 347, 361-Greal De(;cl.ln, 60, 84 
-" Harnai road improvement 
scheme," 145-ltill roads in Western 
Ghats, 18-Hiltdusta•Tibel, 69-in 
'"''Y Britislt times, 53-5, 75, 79-in 
pre-British times, 54, 81-N. W. 
Frlrfllier, 71-policy, 60, 72., 74-7, 79-
Rawalpiruli-.Mu,.,u-Kasllmir, 70 

Roberts, Col. H. G., operations in Raj­
putana, 3ot 

Roberts, Lord, Commander-in-Chief, 341 
·-meets Champain, 298--opening of 
Chappar bridge, 152-opinion on 
strategic railways, 154, !58-Second 
Afgltatl war, 237-suppon of field 
telegraphs, 284 

Robertson, Lt. -Col. Alaric, Madras Infan­
try. Indus tunnel, 65, 66 

Ronaldshay, Earl of, Life of Lord Curzon 
referred to, 258 
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