
X : 9 :1 R · 2 • N2..t 
Fo ,', 

,... . t f'.~ .... ~ ,-- '. , " t- : l ;,; i-' -, "i' "~ ,~' <,~ 

, -y .-' '- " 
- '.! /:,' . . ,~ 



. CONTENTS OF R~POR'1' . 
• 

Introductory note by. the President •. 

. .II 

CHAPTER I • 

. INTRODUCTION. 

Para. . ~ . ,. . 
1. Appointment .and Constitution of. the Committee 
2. tour of· the Presi~ent". '. . 

3-S .. Scope of the Report 

CHAPTER II. 

GENERAL. 

6. N eccsSity.' r~r ,~, Chen~calSeryi~e ' '~ . 
~ 7. Co-opemtiorr of' SciClloo'and .Industry, 

8'. Mcl~(jd of· Co-operation. .... 
-9. nesearch laboratories in' ,works 

, . f 

9.' The State and nescarch 'in England, 
10. The State anil ResearcJ1 in India • 

• 

.. 
, ... 

11, 1.rethods for promoting industrial develop'ment in India ~ 

12. Imperial Oi', Provincial InStitutes '. '~ , .' 

CHAPTER III. , ' 

TilE DEVELOPMENT OF NEW AND THE IM/-,ROYEME~TOF OLD 

INDt:STRIES. ' 

13. '-TLe eslablislunent of Research Institutes ',' , '"": 
140 Functions of ~vineial Research Institutes 
15. Publication of work done for private firms • . 
16. Temporary loan of chemists to 'private· firms • :.~ :!: 

17. Research on new industries '. :.: :.: :.: :e; 

lB. Pioneer factories ',' . '.~ :.; 
18. Position of chemists in pioneer factories • --.' 
18, Esbibtishmcnt of industries by known p~ocesscs . 
18. Special recnlitment or ehcmistll • .. • 
19. lIIanufacture on unit scalo in Pl'o,vincial Idstitutc~ " .!. 

20. J!'unct,io.llll,of the ~el1tral Impc1dal Institute ~ ..: ;0; 

i 

vii-xii 

Page. 
1~2 

2 
2-3 

,-4 -
_ '4 

4-5 
5~6. 

u:'" 
'7 

, 8-9 

9-'-U 

~1 
12 

12-:--13 
13 

13-14 
14' 
14 
15 

15-16 
IG~l1 
17-18 



, 
ClI.it>TERll1-contJ.. 

THE DEVELOPMEN'l' {)F NEW A"."D.'THE IMPROVEMENT OF'Our 
l. .,.....'. • 

- INDUSTRIES-CQntd. 

'Para.> 
21.0rg'anis!liioll 'of the 'Central R.!!~eurct. 'Institute' 
22. Boutd of, Control of 1he Ceiltral Researel1 Institute, 
23; TIl(' . 'Relation 'ot, the Di~ectcir'.Gener-al.Jith. 'Provip.ri~l 

, Res~arch Institutes .' ' ' 

,24,: Po~itio!l of,chemistsin.Provineial Resea"rch Ins~itt~tes 
?5. Appowtmentof staff atProvinBial Research. Institutes 

CHAPTE1-t _ I'¥. 

THE. RELATION' OF TIlE· PROPOSED Or.G.\NISATIOX TO THE , . ~ . - -
DEPAHT31Eh"'T OF AGJUCULTURE. 

26. The Inclusio~l 'of ugljculturalchemists' iu, thc Chemical 
S~rvicc, 

27. l~utureinciu~ioll of agricultural c4emists in thc Service' 
28. Airicultnral ,cllCillist~ _not to' be Jll£lllbers or tl~~ Chemical 

Service ./ " 
29. Ch;micalExp.leititioll, of· Ag'l'icultural Products 

CIIAPTER V. 

THE n!>LATICN OF. THE PRO:-OSED O[;GA~IS~THm To THE 

FORE::T DEPART¥ENT;. 

30, Forest' Hesourccs 
31. Chemists "in tIle Forest Pei}al:tm~nt '. 

'82 •. Clfemichl· ExploitutWn.' of Forest Prouucts, , . 
-e-- . 

CTIAPTER VI. - -, .. ~ 
~ 

Tili RE~1'tON' OF THE PROPOSED OnGAXISA,TION TO TttE 

EJ;lUCATlON DEP,ARTMENT A_ND 'EriUCA'DI.QNAl< 

INS!rITUTIONS. 
- . 

33: 'Qualifications of'recl'uits for the l::hecical Service 

_34. :Mai~tenancc grants "':)" ' 
.' 
," 

, 35. Training of clicmists inen;;i~lceril1g :': , , 

36. Duty of EuilCationaiIristitutioll13 :t: -' 
37,rosition of University Professol's.i :0:''':': ~ 

U 

. 
:i 

Page. 
18-19 

19 

19 
20 
20 

2L-::!2 
22-23 

23-24 
24 

25 
25,--:-26 
26"-:27 

gZ-2~ 

, , - 2[) 

20-30 
3()~32 

32-34 
34-35 

• 



CHAPTER~t 

'THE RELATlmr Oli' THE PROPOSED ORGANISATION TO OTru 

DEPARTMENTS,Dll' GOVERNMENT; 

ara. 
38; The 'Ordna~c~ -Department I ... .,' ',' ... 
38. Recruitment of SUl?erintendents of, Ordnance~ctories' , 
39. The Chief Inspccti)i·. or' EXplosivej!" :.: :':' 
40. Assay _Masters ,; :': 
41. lIfediciil' Stores Department " '" ',' '. 
42. 'Gcol<%ieal Survey and etbcr, Government D~partments' 

employing 'Chemists . 

43. Chemical Examiners; Customs; Excise, Pliblic A~alysts .-

~CHAPTER VIII. 

• ANALYTICAL CHEMISTR1. 

44~ Duties of tile Deputy Director for ~nlytichl Chemistry 
45. Chemical 'Examiners • ' 
. ." ...: 

45. Government' Test House 
45. Metallurgical Inspector 

'. 
46. Govel'llment' Analysts, 
47. Standa:diBation of Exports • 

CHAPTER IX. 

CHAPTER X.-

. - ' 
" 

" 

.- T¥E LOCATION, OF THE CENTRAL IMPERIAl;. .,CHE~n(,Au 
-RESEARCH !NSTITU'PE. 

49. Climatic compariso,n of, Dehra Dun and- Bangalore 
50. Site of the proposednew'·Forest Research Inst!tute 
51; Reason for choit'e of site " 

, 52. Water supply 
53. Extension of the Forest 'Research Institute building:~ 

53. Immediate ,constnlrtional re(luirelllerit$ .' 
53. Department of ,Ol'gmiic Chemistry 
54. Need ,fo'r a l[etl"olo~';cul Section ' 
55. Need ;for a Hill-station lrihoratory, .' 

" 

. , 

" 

,"Page. 
. 36 

36-37 
,37 

37"-38 
3S' 

38 

,38 

39 
39, 
,39 
3!) 

40 
40 

41-42 

43-44 
,44 
44 ' 
45' 
46 
'46 
if1 
48 
48 



CHAPTER XI,-
THE tOPATION, OF PROVINCIAL RESEARCH INSTm1T;ES AlQ 

THE FACILITIES FOR TRAINING AFFORDED- DY 

THE ,PR6VINCES, 

Para, .. 
56. Appointment of Directors ,of Research 
56. Chemical SurVey of the Province!t. "-
57. Equipment of Provincial Institutes 
58. The 'Position in the Provinces _ 
59. Madras PresidencY, 
60. Bombay Presidency 
6L Bengal "Presidency 

,62. Bihar and Orissa 
63, United Provinces 
64..Pimj~b~ 
65; Burma •. 

" 

66. Ceu.tral, Provinces ~nd Berar-

67, Assam '. " -
_.CHAPTER XII. 

" 

0, 

THE' BUREAU OF INFORMATION AND .RECORD • OFFICE. 

'68~ Bweaus ~f InforIl!-ation ; 
69. Library , 
70. Museums 
71. Publications • c. 

72. Chemical Surve~' of India 

• CHAPTER' XIII. 

PIWPOSED MINISTRY OF SCIENCE. 

, 73. Imperial Gm'ernment 
74. 'Provincial Ministf'ies- of Science 

• 
CHAPTER 4IV . • 

l>OSITION OF THE DiRECTOR GENERAL AND' OF DIRECrCng 

OF RESEARCH. 

75. Relation -of thc Director General to the Government of 

--

Page. 
49 
49 

49-'-50 
50 

50':"'51 
51-52 

{i2 
52-54 

54 
54-55 

55 
55 
56 

57-58 
58 

58-59 
59-60 
00-61 

India a " . , 6~67-

76. Deputy Director Gen~ral • . .,.. 67-68 
77. Relation' of Dire~tor General to Prov'fncial Gove~llInents 08 
78. Relation, of a Director of Research to. his Provincial_ 

Government G8-'il 

fv, 



, ,CHAPTER XV, 
• • 

m;CRUI'rYENT TO THE CliFaUCAL SERVIcE. . ' 
Para. 

,79. Classes of Recruits ' ® t- a. 

80. }Ietbods of recruitment , ; ,- Ii .., 
81. Selaetmn Committee ,., .!i :!: 

.. .. 
~ 

,l'age. 
72, 

7~73 
7~74 

82. Indian al!d European'recruits' 74 :.!:. 
83: Period of probation 74 

, ," 84. Assistant chemists . ' 74-715 
85~ Re~ruitnient of specialists , .:75 
'86 Posting of ehcmists to Provinces and other Departments. 75-;-70' 

CRAPTER -XVI. 
I~. . 

P,U, PENSIONS, LEAVE ANI! ALLOWANCES. • 

87. Present 8cales of paYllnd pl\llsions • 
88. Comparisons of pay 
89. Reasons for reco!llmendafions 
90 Scale of pay 

'91. Incremental system 
92, Overse~ allowance 
93. Age of retirement 

" 

94. Age of I;ecruitmen~ " 
. 1!(;.Pay of administrative posts 

" 
" 

96. Assistant chemists, '. 
'97. PhY of special officers . 
98. Seale \of pensions . 
99 1m'sEd pensions 4: 

100. First l"('rruitment to the Service 
101. AllowanCes 
102. Conditions of leave-study leave 
103. n .. pdation· 
104. Privilege leave and furlolIgh , 
105. Conditions of resignation ' 

" , 

, ' 

'" '. 

- " 

CHAPTE;R XVII. 

106. Estimat£', of cost. 
107. Special grants I' 

lilS. Special appointments 

FINA.NCE, 

" 

, . 
v 

.: 

" 

'. 

, 
, ! 

,0 

'77 

77-79 
79-g0\ 

.80-:-82 

~84 
84 

114-"':'85 
85-86 
~6....>.g7 

87-88 
88 

88-=-89 
9()C 

90 
91 

92--94 
94 

94-P,S 
95 

96 
- Ou.:-97 

91-93 



CHAPTER XVIII. 

. Page • 
. ,SUl{l{~Y OF RE~O¥l{ENDATIONS , • !)!J-l04 

Note"liySlrP, C. Ray, }{t:, C.LE., D.Se., Ph.D., ~.A.S.B. 105-115 
ApPENDlX·L-E .... iderice of Major_G.' H. Willis, C.l.'E., 
M.V.O.;:I1I.I.Mee1i.E.~ R.E., Mint Master, Bombay 117-118 

, ApPENDIX' II.~}''ote on a-n intensive ellgillceriug course 
jor -ehemists in th~ _ proposed Chemical - Service by 

",Mr; C. Graham Smith, A.C.G.L, A.M:t.C.E., Professor 
of·Ellgineeripg ... College 9f Ellgineerh~g, Poona. ',119_120 

AI'PI'~NDIX IIL~Extracts from the: -Civil Service Regll-

~m 'm 



Introductory note by ·the President . 

. On the 26th. of September 1919 I received a letter 
from the Secretary of State for I~dia in Council asking 
me to act as President of a· Committee about .to be 
appointed by the. Government of India" to formulate' 
" proposals for the o.1t:,aLisation of a: Ch~micaLSerVice' 
"for India~ and for the loclltion. and equipment of 
" research laboratories." 1:' sailed Ior Bombay oli the' 
17th of October and arrived thereon the morning of 
November 15th.' " . .' 

~ter remal.ning foi- a few days. at" Delhi, ,I started 
,on a tour of the Prpvinces' in order t9 familiarise" my"" 
self with Indian -eonclitions and during the tour visited 
L'awnpo"rc, Lueknow, CalCut~a, Rangoon, },f.adras, Coirll
batore, Al-avankadu, Bangalore,P6ona, :i3o:r;nb~y, N asik, . 

. . .' ~ .. ·r. '._ __ r _ ", 

l{ a~,'1mr, J amshe~pur,~~f~sa,. Iiahore, ... ~ allo,A.mritsar, 
Dehra Dun. and SlIDla; re~hing the Ias!.na:qlcd place on 
the 2nd of February J92(1;· '". 

- ! 
, . ' 

During the tour it soon became apparent thafthe de- . 
lclopment of the Chemical Industr.ies of Illdia could only 
be adequately realised through the agency of an effici
ent Government Chemical ~ervice. :Very few o;fthe 
great natural resources of the country were being ex
ploited to advantage and where, here and there,this was 
being done the processes employed were. often 'crllde and.. 
:wasteful. It was evident il1at if the resources of the 
cOUlltry were developed to their fullest ex~ent, Inllia 
:would take he~ place in the front rank of. industrialcoill
munitie; and would benefit by' all the adv~tages that 
~ implies •. 

..t 
vu 



in the ProvInces 'visIted, there' was no iack of ap
p~eciation 0;£ this fact, but·the main trouble seemed to be 
the absence 'of .any- effective organisation to' advise and 
:co--ordinate .the various efforts which were b6ing made to 
meet the situation.' Moreover, although the need: was 
.clear to tliem, none of the-Provinces b.~d as yet fQrmulat
oed a programme ()f their,requirements. nor had they de~ 
ccidedwhat ed;ucati'Onal'methods were necessary to achieve 
the deSIred ends...·' , 

• 
They dld I.1ot know, for example, ;hether the prob

lemcould be solved by the erec,tion of teclill610gical insti-' 
tutes, ,schools of, technology or -\ research ,institutes 
and no very clear i~eas were held as to the mean
ing'9f these terms.\ Brit it ~as generally agrcedthat 
either the one or the other wa~ ne-cessary. - .'" 

• ~ 

'~ I explained, that in a' couiitrysuchas India there was 
an JIriquestionable neea for'technologica1 institutes, but 
'\ ' 

that tp.ese -.should b~ 'more pr-oper ly ~alled Trades Schools 
because in themmeJ!l of the foremen type should'receive 
'instru-ctlon in the techriiq~e'of their'tFatles. .The diffel:
.-ence between, a J?ure a:ncl aI.1 appli~dche~st is relative 
only and a chemIst, wjlether he ultImately mtends to de~ 
:vote his life ·to academic' or to industri~l pursuits, must,
in the first mstance;: receive a thorough training in his' 
subject by passing ~r9.ugh a !'ecognised c~urse such as 
~hat given in an Honours' SchoQI at a British University. . . 

.Even then the d,~viding line between pure and applied 
'clJ.emistrYhas J;lot been re~ehe'd, but one or two years' sub;. 
sequenttrailling in the methods of research,coupled With . 

. instruction in the principles "Of engineering and machine 
drawing, where such training has notbcen already form
eaa part of tRe Honours' c6Ui'se~' iSllecessary poth for the 
ind]lstd~l ~ng, ~c~.dcmic ~hemist. 
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After Rl1ch training, the cliemist- should be In a: 
- • ' 1 _., • 

lositioll. to turn hi.s hand 'to ntiything 'chemical. If he de-
ided to ~nter -industry, he might . .do so- at ..Qnce1)ecause 
lis mind would be in a condition rapidly to a~simi1ate the 
echnical details' of the.' 'chCl~lical processes" und~lying 
hc. work.of the factory into which he' entered.· It is in
er~8ting to note-that" one of t~ leading chemIcal manu
acturers ill America, and more than one in England, have 

" .. ..-

old me that chGmists-irainccl in. this w3:Y were all they 
cquirccl. If, 011 the. other hand, instead 9f' following 
ndustrial pursuits, _ t1i~ chemist decided to enter acade.! 
:llC life, he would be, after suchtrailling, in a position to 
eaeh ~l1d instl'11ct -others ill the -methods of chEllliical,-1'e
earch; 

" ,. 
Inltlyopinion it is the duty 'of the ~Universities tinct 

,f University -Institutions not- only to inskuct meri In~ 
ended f~r archemicatcareer in tpe theoryandJ>racticff 
f chemistry ,but al&o to OOliue them with the enthuSiasin 
nd initiative which only ~ training in ~hemicalres~arch 
an'impart. . In -other ;words,. the Professors 'Of Chemis-' 
rY· ill Uniyc~ities amI Unh~ersity Institutions should 
,~reseaJ'chers 1n ehemlstry as well as teachers and, in 
act, it is tho fil'stduty of aUniversitY·to adv-ance know· 
('dge,-its sccolid duty toimpal't it.. ' 

- Stt'ps arc be-il1g taken ill the right 'direction notably 
.t Calcutta and in ~ladras. J3ombfj:y ! found to. be 
:trangely behindhand in its training of ch~mists, but no 
loubt this state 9f affairs wilLbe improved "vhen the-st~ 
us of the College of Science bas been scttl~d. ·Univer-' 
ity educa~ion in chemistry in'the other Provirice~ ap
>ears to be still largely in the making, although most of 
hem ,arc fully alive to the nee(l fO.r an effective traini~g
loth in the ~cience and in Research • 

. fcr~onal1.\·, I ~1n not ('on"dnceo thnt tl'lW che~tc!\l 
" ~. 



II technQlogi~~P' training ca,n be iilaparted without ac
tual works experience, -s-tlch experience being gained by 
Rnian who 'has ipassed through. a course on the lines t 
have -sugg~sted. -Engineenl.< gain tl:j.eir prllctical train
in'g by passi~g through the shops, physicians .and su1'
geons by passing through' hospitals, but the chemist is 
usually 'considered effectively trained after he has, ob
tained a~ iI~nours; Degree -in his University .. 

_ "In my opInjon he is, at this stage, no more proficient 
th~an a medical man would be withouthos:pital experience, 
'or an . engineer without knowledge of- workshop practice. 

~ . . I 

Many att~mpts have been ma¢l.e to meet this. deficiency. 
and in at leastone I;ndia:p. UIii'\rersity thesuggestiQn-was . 
ma-deto me that post-graduatc.students· should.boe draft
ed to some .chewical w01;'ks in -order'to gain factory ex~ 
perience .. This,however, is an old suggestion which has 
beel;! tried in Englana, notably ·by thE1 Board of the 1851 
Exhibit~oiiers who have instituted ,.Industrial Bursaries 
by which, -I believe, a post~graduatestu..dent is.,enabled t.o 
?llake a!rangements with any works he thinks fit for train;. 
ing hilnin . facto!y methods.. I do not know how" this . 

• scheme/has worked generally, because only one student of 
I;l1ine held a Bursary of thiskind and iIi his case, although 
he'itttended a prominent .f3;.ctory lor a yeat,he' was allow-~ 
edto learn nothing of the processes carried out there and. 

'spent ~is time in routine work in the research laboratory.' 
Such a' restllt -seems to me inevitable,- when we remember 

Jhat chemical manufacturers' are usuaUyloth to give the 
'run of their works to casual students~who are not in any 
way' hound to them, In fact the only cherrrlcal factory 
which appears to be open t() students is the Municipal 
gas works and here in India works 'of this ~d are not 
numerous. There is, however, no doubt that' much can' 
'be don~~ imrrovin~ the ~enernf course of training i~ 



~
_heriiistrY affurded oy an Honours-' school. For exainple, 
l.t the present time ~course.of instrtlCtion in orgnnlcpre
'pa~ations is carr~ed Ollt entirely bY~leansof glass ap- " 
paratus. There IS no reason why stUllents during their 

~ " I 

I, course should not alse-.be instructed in the use of large 
• scale appliances, whic_h would supply, conditions -involv-' 
ing,the use of metal apparatus and the connectiori.s inCi--. ~ . , . 

dental thereto. -

ltis, of course, .impossible-and unnecess!!-ry to have 
laboratories attachedtQ Universities fitted With full scale. 
apparatus, but it is· quite 'po$sible~o et--e~t a laboratory, 
o:f comparatively small dilnensions, cQlltaining types of 
cver:y- ltind of plant 'us,ed in che~ical, ~an~actUre, of 
.about I-60th ~e size of the large .scale planf. A Jahora- -
tory of this kind shoUl~, I think, be attach'ed to the 
chemical deparbv-ent in, every UnivE;lrsity. 

So faf as the Ch.emical Service propos~d.,in .this Re
port is concerned, it 11;1 intended that such 'factory exp~rb 
ence, as may be required, ~ill be -gi¥cn in one orotber of 
the pioneer. or demomi\tratiori. factories which it -is pro- . 
posed to erect, but it is not suggested that this- should 

- obviate the need- for University training such as that out ... 
lined above. 

• . (, 

, In the text ofthe·Report the_ C?mmittee haf:j givell 
its reasons. for rec&~ending the establishm_entof Pro
vincial Research -Institutes, at -the chief centre of indus
try in each Province! under-Uie control' of the Provincial 
.Governments, and the provision:oja Central ~esearch 
Institute under Imperial control a~ ~ehra .Dun. The 
relationship of the Imperial Institute to. the Provincial 
Institutes is given in detail, but Imay ~d1liere that\f;here 
is no intention to-confer on the Irpperial Institute the 
power to~ exerci~(} any ,administrative -control whateyer 

xi 



over -~ )?rovinciat institute. _The. links whicb bind 
tw() a:re those of good-will and COIlllUon interest. I . . , - -. . 

hoped- that Joi· the common good t4ese links will rem. 
:uusever~d. ' - . . \ 

. . . 

~wish to express mythank~j:or the, help and gel 
roushospitality-extel1~lcd to-Inc throughout ~ly tour 1 
the.Local Goverllll1ents of the Brovill(~es Ivisited. . ' 

., 
JOQELY~ THORPE. 

- .' - .... " . " 
Simla, 28th Pebru,c{ru 19.?O: 



APPENDIX I. 

Evidence 'of Major G. H. Willis, C.I.E., M.V .. O.;. 
M.I. Mech. E., R.E., Mint. Mast~r, Bombay. 

, 

My views o!l this question are coloured by my' 
strong conviction that t~e Assay Department shouldl 
cease to exist as a separate entity and that it would be' 
a considerable economy and tend to better administration 
if the assayers formed part of the Mint staff, their techrii
cal reports being submitted~unedited by 1;4e Mint Maste:r:
to Government with his report. If this were accepted, 
it might be that a.Chen:ical ~ervice as proposed could 
supply assayers to the Mints as required, some of the
junior chemists of the service being encouraged to qu~lify; 
themselves 'for appointmep.t to the Mint ,as, vacancies· 
occur. Some arrangement of this sort would be of" 
great value, as with the present· small establishments,~ 
leave or sickness vacancies, coinciding with heavy work: 
in the Mints create great difficulty. / 

Since it is essential that assayers should be men of' ' 
integrity and meticulously accurate workers, the terms· 
of· recruitment should bE;) such as to ensure this: As. 
regards control, they sh6uld,in 'my opinion, be under the . 
Mint Master for all administrative purposes, but shouldf 

be entitled to correspond direct with 'the head of the
Chemical Service regarding technical matters and re
garding their connection with that service. The head! 
of the Chemical Servi~e should be responsible that the, 
Mints are kept supplied with the numbers of assayers--

. ll7 



-that the :Mint "Masters info~'JU himare,uE.)_cessary up to 
1theestablishment/sanctioned by Government. Ordinari
)ly an. assaye!" shouid find his whole career in the -Mint 
'~hen once he has' joined that service permanently. 

I As far as the Mints are concerned a centrally located . 
'Unstltute would be suitable.. In busy times s\1Ch a 
rresearch'institute might be of the greatest use to the 
:Mints, sinqe the assay work is often so heavy, that the 
. .:Assay Master and his staff are unable to do the misceI
'laneous analytical work which the Mint Master requires 
-lor the efficient working of the Mint.' 
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APPENDIX II . 

.Note on an intensive engineering course for che~ists in 
the proposed Chemical,Set:vice by Mr. C. Graham 
Smith, A.C.G.I., A.M.I.C.E., Prpfessor of Engineer
ing, College of Engineering, Poona. -

I was impressed with the arguments of the Commit-
iee that came to- the College of EnginE;!ering the other day, 
in which they considered that.the ~1iemist could learn all 
that was necessary in a short course cove 'ring a period of, 
say, six months. I have discnssed the question with a 
number of men, and none of them cons~dered that a course 
of six months was sUfficient, but on examination theyj 
came"·round ·to the conclusion that what was required 
could be done in the pe:riod already stated. ,. -

. Th~ tini~-:~~~ila.bI6 ~ight be divided'more or Jess as 
follows:.- ,_';'" .~= t.· " _ .' -: 

TOTAL 

, 

TOTAL 

GRAND TOTAL 

... 15 per cent. carpentry. 
35 per cent. - engineering shops" 

. smithy, ,etc. 

:.. 50 per cent.-shops. 

20 per cent. sketching. 
-30 per cent. mechanical and 

elementary drawing. 
- ~ >--
50 per cent. drawmg. 

:.. 100 per cent. 

It should be noted that the sketching and drawing 
should be combined as much as possible, and these 
allocatjonS caIlI,lOt pe adhered to rigidly. It is only put 
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forward as a guide. For example, a student might Jje 
required, to measure up some engine detail, make a 
sketch of if, apd froin his _sketch'produce an ~ngineering 

'drawing. ' ./ 

. A man With a natural aptitude for this kind of ~ork 
Dlight do all that Js required in ~ess than . six months,. 
but one with none would require l<~nger. _ 

Design should not be ~neluded in this course as it 
woul(]. or might lead to the chemist encroaching, on the 
sphere of the engineer. Design could not be taught in 
the time, and' the chemist does not r~quire to be able to-
design. " '. 

It would be desirable,' perhaps, to include a few:-
lectures on rp.aterials of construction. ' -With six months devoted to drawing and shops it 
will be seen that the total :numbe~ of h~urs spent on this 
work in six months approximates to th~ time spent by 
College of Engineering students in drawing and is more
than they spend during the three years' course in the
shops. Thus _:-

6 months X 4 weeks x: 6 days 'x 3 hours per day = to 432 
hours. -

In the workshop the, sub-overseers get approxi
mately:-

3 years X 9 months x 4 weeks x 6 hours' per day = to 684, 
-hours.' . 

This is rou~b1y as 2,:_ 3, a~d should be sufficient. 

It sho~d be remembered, however, that we would 
be dealing with .a much better class' of students, and one 
with a really trained mind. ' -
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APPENDIX UI. 

Extracts from the Civil Service Regulations referred to 
in paragraphs 37, 93 and 103 of the Report. 

A,·ticle 89.-1£ an officer is transferred to duty which 
IS such that he retains no connection with his own 
lppointment and which there is reason to believe will 
110t terminate within three years, the Local Government 
Inay, if it thinks . fit, suspend his lien upon his own 
lppointlllent altogether, and fill iUp that appointment 
mbstantively, reserving only the right to reverse the 
lrrangements. thus made in case the absent officer at any 
time reverts to his original appointment. 

Article 4;}9 (b) .-Officers, other than minli;''terial, 
who have att;lined the age of 55 should ordinarily be re
Iluired to retire, and should not be retained in service 
except where unque8tiollable public grounds for retention 
~xi.st, and there is no doubt as to the physical fitness of 
the officer. 

Article 8o.-An officer of Government, whether paid 
from General Revenues, a Local Fund, or in Foreign ser
vice, who is deputed to, or detained in, Europe on special 
duty, is entitled to not more than two-thirds ~f the salary 
which he would draw were he on duty in India. -
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