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HOME DEPARTMENT (EDUGATION)

S p—

G.0. No. 627, 16th May 1918

State Technical Scholarships ; -

Communicating to the Director of Public Instruction a copy of the revised rules relating to
+he award of the — received from the Government of India and reqnestmg the Director
$ubmit proposals for the ‘constitution of a Board of Selection for the momination of suita
candidates. . 2

Reap—the following papers :—
I
G.0. No. 593, Educational, dated 29th May 1916.

Asstgacr—~—Communicating to the Director of Public Instruction and to certain other
officers the Resolution of the Grovernment of India, No. 899, dated the 1st May 1916, on the
mb]ect of State scholarships and directing its publication in the Fort St. George Gasetle.

1I

Letter—from the Hon’ble Sir E. D. MacLAGAN, K.C.LE., c.8.1.,, Becretary to |
Government of India, Department of Edueation é)d noahon)

To—the Secretary to the Government of Madxaa Home (Education) Depnttmont

Dated—S8imla, the 18th March 1918,

No—175.

I am directed to refer to the correspondence endmg with your letter No. 1073~
Edn., dated 21st November 1913, and to forward for information a copy of 4
revised set of rules (with annexures) relating to the State technical scho
which, with the approval of the Secretary of State, it has been decided fo substitute
for the existing rules in Appendix II (i1) (8) of this department Beeolnhon No. 399,
dated the Ist May 1916. The new rules are subject to revision in the hght
of such recommendations as may be made in this connexion by the Industrial
mission.

2. The Government of India request that, in the case of scholars whof&re
commence their training in Europe with purely academic work, pm{oe@ y
reported as usual to the Government of India by the 15th May 1918 but in the case:
of scholars who intend to begin their training in Europe with manual work,
applications may be made in accordance with the new rules so as to reach the India
“Office by 1st December 1918 and the new rules shonld therea.!ter be followed
all particulars.

8. The resolution referred to above will shortly be brought u data m&
of it, as amended will be forwarded to Local Govornments and Asm ‘
ready.

Euomsuxl

Rules to be substituted for those in Ag pendiz I1 (ii ) afﬁc G
 HKesolution No. 399, dated the 1st May 1916
1. It has been the practice for the Govqmmentoflnain wrd a

scholarships not exceeding ten in each year to hold good fora pe;_iod :
Europe, * and the sanctioned number of students Europe at one time
number will now be raised to 80 and this nmi)er will be the m
that the maximum pumber of scholarshi
well-qualified candidates present themselves (ndo rule 1r
ﬁo give lopal Govenunents the power to award a t

. 'l'hovoul Empoﬂuunb
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d skill possessing qualifications hereinafter specified, who has shown excaptional initiative

o nnbmmh of industry and who seems likely to add considerably ta his usefulness by a

in any
gpecial training in Europe. .

9. The sanctioned number of students holding tochnical scholarships in Kurope at one time
will be as follows for the various provinces :— :

Madras, Bombay, Bengal and United Provinces vl 35 ... 4 each
Punjab, Burma, Bihar and Orissa, and Central Provinces ... s By
Assam and North-West Frontier Province ... > e n b

The various Local Governments, though at liberty to consult the Government of India on any
point, will in future conduct all routine correspondence regarding the appointment and
training of technical scholars in direct communication with the Under Secretary of State in the

India Office.

3. The scholarships will be of the value of £150 per annum to be held subject tothe.

observance by the scholar of the rules laid down for him by the Seeretary of State. The scholar-
ship may be withdrawn by the Seoretary of State at the end of any year and it may be reduced
while the scholar is being trained at works if the employer recommends this course. The scholar
will also be required to execute a bond (see Annexure IT) undertaking to repay the amount
of the scholarship he has received if he fails to retarn to India when instroeted by the Secretary
of State to do so, ;

4. These scholarships will not be givensfor law, medicine, forestry, “veterinary science,
agriculture, civil engineering (other than sanitary and municipal engineering) or geology, nor
for the extraction of alkalis or vegetable oil pressing. It should also be noted that certain
industries in Burope, such as bleaching, dyeing, tanning and manufacture of chemicals, very
rarely offer facilities for practical work for students: in other branches of technological study,
such as engineering and the textile industries, adequate opportunities can probably be found for
scholars who possess the necessary qualities and training. If it 1s proposed to award a technical
scholarship in any subject in which technical scholars have not hitherto been trained, inquiry
should first be made from the India Offics several months in advance as to the facilities available.
Certain special suggestions regarding particular industries are incorporated in Aunexure I to these
rules.

5. The scholarship in Earope should be for a suitable term, not less than two or more than
five years. It is very desirable that this should in most cases be preceded by a practical training
of not less than one year and should be followed by a period of about one year's practical work
in India ; and Local Governments are at liberty to give from provincial revenues scholarships nof
excceding Rs. 100 per mensem for the preliminary . training, and scholarships not exceeding
Rs. 150 per mensem for the subsequent period of practical work.

6. A Board of Selection should hs constituted in each province and in the selection of
candidates men of business, directors of industry and employers’ associations should be consulted.
The selection of a scholar to proceed to Europe should be communicated to the India Office in
tbe form laid down in Appendix 1II. The recommendations should, in the case of scholars who
intend to begin their training in England with manoal work, reach the India Office by the
1st December and the candidate should ordinarily reach England in March or A?ril of the
following year. In cases where a scholar is intended to commence his training in Kurope with
purely academic work, the recommendation should reach the India Office by January and the
scholar should reach England not later than the middle of September. Ry

7. The primary object of the selection should be to obtain a candidate whose experience and
intelligence justify the expectation that his selectiro will help in developing the industries of
India. As a rule he should not be selested for training in an industry not already established i
India unless the co-operation of the promoters can be assured, nor for an industry for training in
which facilities are not available in Europe. He should, if possible, be sclected for training in

an industry in which Indian capital and enterprise is engaged or likely to be engaged; this

classification ineludes not merely textile and mining industries but also industries on a smaller
scale such as pottery, tanning, and the making of matches, glass, sugar, pencils and paper ; and
where possible he should be a man already engaged in the industry. As a general rule silould
have had at least a yenr’r_-x practical training in a workshop, factory or mine, have’proved his
capacity to s'taud the strain and have learned enough of the industry to understand the theoretic
teaching which must, follow. When such training cannot be provided in India, the India Office
should be asked to arrange a similar training in Earope. Attention is also invited to the sug

tions regarding special industries which are appended to these rules. If the Board of Selection
desire advice from expert officers attached to the Government of India, they are at liberty to
address them on the subject : and it is snggested that if a candidate is to be trained in any

industry connected with agriculture, the advice of the Agricultural Adviser to the Government

3

of India should be obtained. When a scholar has had a preliminary training in Indi
on his work and progesa should be sent to the Secretaxl-’y of 8“{_1. An;ggm India, a
which the Board of Selection may wish to make regarding the course of ﬁl‘aini‘ng % Yo
in England should be communicated to the India Office, and in making such sugges

oll

o textile industries should have read up to the standard of the B.Sc. degree or the B.A

. since 1910 are employed and what salaries thoy are drawing.
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Board should considor the proposals made by the existing employers (if an
If possible, the em;loym should be induced to guarantee -‘nmprl;mont to the se
return to India, and in no case shall a technical wholouhgg be given to a candidate
is a definite prospect of his obtaining employment in w ich he will he able to -
the experience and training he will bave gained. e H, R : ]
8. In the caso of indigenous industries such as tanning, flour milling, etc., a
should, if ible, in addition to an aptitude for the industry, inherited or muhire&, ]
adequate educational qualifications, but in the case of candidates who have not both fica.
tions those who have the qualification of aptitude for the ind should have the preferen
rovided that they have sufficient working knowledge of English to follow lectures in
nguage, : =
9. The educational qualifications referred to aboye are as follows. Those who are

Science) or have obtrined an equivalent di?lomn.' ‘'hose who take up any branch of e
should have passed the B.A., B.Sc. or B.Kng., should have a knowledge of mechauical drawir
and descriptive geometry, and should have takon mathematics, physics and chemistry amo
subjects for their degreo. Scholars should be provided with certificates from the Uni
showing in what subjects tbeg have passed, what degree of proficiency they have reach
what marks they have secured. : € Enay
10. Satisfactory evidence of good character should be obtained, and a candidate should
ordinarily be of such character and habits and of such an age (not exceeding 25 years)
detailed tutelage should be unnecessary. He should also pass a searching examination a
physical fitness. : ‘ T
11. The fact of a vacancy existing shall not be considered a reason for awarding a sc
ship if a suitable candidate is not forthcoming. : i ‘
12. Candidates should be made clearly to understand (a) that the scholarships
intended to endow the holders or prepare them for Grovernment service, (b) that the so
each case is solected for a definite purpose and will be expected on proceeding to Eng
enter at once and without discussion of possible alternatives on the course of training lai
for him, and to comply with whatever instructions and to do whatever kind of work
involve, and (c) that when his period of training is over he will bo expected in ev
return to India and to use there the knowledge he has gained for the benefit of his co;
18. The Local Government should receive an annual report from the India 0
progress made by each scholar in his training ; and the Board of Selection or some similar
should, with the assistance of local manufacturers and employers, endeavour to find emplo;
for scholars, whether these are provided with a further scholarship on their ;
When a scholar has a scholarship after his return, the Board should settle
practical training while be is drawing the scholarship and shoald, if they

practicable, obtain from the new employer a report on the way in which the scho
sed during his training and his value as a teogonolo ical specialist. In sach a
should at the end of his period of traini reoeiva"gmm the Board a detailed
training together with the final opinion of the Board on his qualifications. '
to clearly understand that Government cannot Yonmmm them em '
make every endeavour to secure permanent employm T 8 :
after the completion of their training. A
14, The Local Government should in January of each year send
of India and the India Office showing how all‘:Zolm from the province

f " Suggestions regardiny special industries
L. Engineoring.—(i ) All engineering students of whatover bran
preliminary workshop course in a mechanical o s shop in Ind

- (ii) Indians who come to the United Kingd
the BA., BSc, or B.Eng. degree and ha
chemistry and engineering-drawing of a safficien
second-year class at once ; special instraction
‘required, and should b sq:genm

" 11" Mining.—(i) Soholarships
- given to men who intend to become minc
© (ii) In every. candid
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, “Order—No. 627, Home (Education), dated 16th May 191
~ Communicated to the Director of Public Instructio
il e Directo ublic Instru

2. The Director of Public Instruction is requested to
witlf the Officer in charge of the Department of Industries pro f
tion of a Board of Selection as suggested in rule 6 of the revised rules
the Government of India. ' fag T

3. The Director is also requested to submit by the 15th December of ea
a NWM ency who have returned s
‘are employed and what salaries they are drawing. ‘ R

(True extract)
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 1V. Melallurgy.—(i) Scholarships should be granted only to men who have had g 0
-experience of metal industries, a knowl even of primitive processes being val ; and :
.candidates who lack such experience should ‘be sent for some months to metal works in India
‘before coming to this country for their training. : :

(ii) If possible notice be given beforehand of the branch of metallurgy that the scholar
“intends to take up on his return to India. : : e

V. Spinning and Weaving.—Scholars should in all cases have had considerable experi-
ence in one or more Indian mills, preferably through having served in a paid position.

VI. Bleaching and Finishing—1It is almost impossible for Indian students to obtain in
England anything more than the training given in technological colleges, and, in order that they
msy complete this by practical experience, efforts should be made to secare openings for a few
carefully selected men in up-to-date bleaching establishments in India; but in the woollen
industry facilities for practical training are procurable to a limited extent in Europe. ®

VII. Dyeing.—No scholarship be granted to & candidate who does not some
knowledge of the dyeing industry as carried on in India, and has reached the B.Sec. standard
in chemistry.

VIII. Tanning.—(a) As regards students who aim at becoming owners or managers
of tanneries—

(i) Hereditary connexion with the leather industry is desirable, and a knowledge of
Indian methods is essential.
(i) Where these conditions are satisfied, high academic qualifications need not for the

present be insisted upon ; a fair knowledge of chemistry, physics, and some knowledge of mathe- i To the Director of Publio Instruction. 2
matics and acquaintance with the metric system of weights and measures will suffice. : »»  Officer in charge of the Department of Industries.

(b) As regards those who intend to take up scientific research as applied toleather ! “Editors’ Table. e
industries—

(1) The scholarship shall only be granted after the student has received the highest
scientific training in India. :
(ii) He must have shown considerable aptitude for research work. ‘ | i st :
IX. Chemical Manufactures—The grant of scholarships for the study of chemical :
industries in the United Kin&gom is of doubtful utility ; training in India would be preferable,
and before any sueh scholarship is granted, inquiry should be made as to the possibility of
providing in Europ: a complete training in the speoial branch of industry concerned, full parti-
culars being furnished to the India Office as to eandidates’ qualifications and prospects of
finding employment on their return to India.

2 &
Axsexure IL ;

Know all Men by these presents, that We, a . o .
(undergoing a course of Instruction in conmexion with & Government Technical Scholarship) S : ¥ S iy
and el g '

‘do hereby bind ourselves, and each of us, our and each of our heirs, executors, and administrators,
to pay to the Secretary of State for India in Council, or the Government of India as the case
may be, the penal sum of J
" Bealed with our seals, dated this day of one thousand
nine hundred and ; v
‘Whereas the Government of India has nominated the above bounden ;
to a Government Technical Scholarship : : » .

And whereas the above bounden otk : : : 2

as nominee of such Scholarship is entitled under certain conditions to 1507 per annum for -/ : A > i

ears, tuition fees, certain travelling expenses, and also a second-class retu :
zo England and back. rn passage from India
Now the condition of the abovewritten obligation is that :—
If, in the event of the al;ovc;w bounden
not returning to India, as and when directed by the Secretary of State for India in Coun
the Government of India, he shall forthwith refund to thrz Secretary of nst:gen}o, Imio’ﬂu :'
OonnnilorthachemmentqiInd_uanymvhiohhlvebeenptidtolﬁmoron his behalf i
respect of the said Scholarship, tuition fees, travelling expenses, or second-class return
Then the abovewritten obligation shall be void and of no effect ise it
remain in full foree and virtue. » otherwise it shall be and
SBigned, sealed, and delivered by
the above bounden - Y
in the presence of :
‘Bigned, sealed, and delivered by
the above bounden
in the presence of

m»mhnof&ouhnhr’t‘hdly aoﬁu in in ‘
e Rl L

N.B.—The numes of
in the bond, #o that (if uecessary) legal proceedings ms diffion taken in India : and it may
mmumgwwomumbmwu’inmmauhmm%m’-ﬁgﬁm-.m
Jing influence on his 1f the scholar’s name alone appears, the bond will be of no practical value.
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Commnicating to the D.P.I. a copy of the revised rules

Idonotthmkthatuyadmhgemmmdh
tries to forward recommendations instead of the Du'eotor of Public Instr
future the selection has to be made by a Board where the Direetor of Iné’ultn,u can
be represented. A very high standard of theoretical knowledge is yet
several cases and the Director of Public Instrnonon is t.be oﬁoet who can asem su
attainments best. :

Draft for approval.

[
-
[y
ﬁ

relating to the award o ~- received from the Govt. of India and

requesting the Director

Board of {él“cti(ﬂ'x for the nominetion of

R. RAMACHANDRA Bzo—22-4—18
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R.R. --'16»-5-18 o

[G.O. No. 627, Home (Eduoatlon), dated 16th May 1918.]
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Reap—the following papers :— ks

I *

G.0. No. 593, Home Education, dated 29th May 1916. %
AssTeacr.—Communicating to the Director of Public Instruction and to certain o
¥ officers the Resolution of the (Government of India, No. 399, dated the 1st May 19186, on ¢

subject of State scholarships and directing its pﬁblioation in the Fort 8t. George Gasette.

Letter—from Hon'ble Bir E. D. MacLaGaN, K.C.LE., ¢8I, Secretary to the
Government of India, t of Education. ; 543
To—the Secretary to the Government of Madras, Home (Education) Department.
%alod;;gimh, the 18th March 1918, : o
- e . r x
I am directed to refer to the correspondence ending with your letter No. 107
Education, dated 21st November 1913, aud to forward for information a coj of
revised set of rules (with annesures) relating to the State technical scholarshi
which, with the approval of the Secretary of State, it has been decided to substitute
for the existing rules ‘in Appendix 11 (ii) () of this department Resolution No. 899,
dated the Ist May 1916 The new rules are subject to revision in the light
of such recommendations as may be made in this conuexion by the Industrial C¢
mission. v . ; L
2. The Government of India request that, in the case of scholars who are
commence theirs training in Europe with purely academic work, proposals may
reported as usual to the Government of ndia by the 15th May 1918 : but in the case
of -scholars who intend to begin their training in Europe |

spglioations may be made in accordance with the new rales so as to reach the
Office by Lst December 1918 and the new rules should thereafter be folloy
all particulars. - :

3. The resolution referred to atove will shortly be brought up to date and
sf it, as amended, will be forwarded to Local Governments aud Administrations
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P Exocrosure ,
Rules to be substituted for those in Appendiz Il ) of
3 : gt O4 | : ' Kesolution No. 899, dated the 15t May 1916,
s S s ety ; : - 1. It has been the practice for the Government of India to award a numb
60 ~ BEIIBISI0MIG LESIAN0BL WadG o ; ' olarships not exceeding ten in each year to hold good for a period of two

urope, * and the sanctioned number of students in Europe at one t
number will now be raised to 30 and this number will be the maxim:
that the maximum number of scholarships should be awarded unless
well-qualified candidates present themselves (vide rule 11). The number is
to give local Governments the power to award a technical scholarship to
age and skill possessing qualifications hereinafter specitied, wio has shown excepti
in any branch of industry and who seems likely to add considerably to his
inl training in e ‘ i i
. 2. The sanctioned }:mber of stadents holding technical scholarships in Eu
will be as follows for the various provinces :— S
Madras, Bombay, Bengal and United Provinces Bl e e T
Punjab, Burma, Bibar and Orissa, and Oentral Provinces ... B
Assam and North-West Frontier Province ... R
The various Local Governments, thongh at liberty to consult the Guvernment of India
point, will in future conduct all routine correspondence nﬁard;ng the appointmi
It::ining of technioal scholars in direct communication with the Under Scoretary
8. The scholarships will be of the value of £150 per annum fo o he
observance by the scholar of the rules laid down for bim by the Sucretary of State.
ship may be withdrawn by the Seoretary of State at the end of any year and it may |
‘while the scholar is being trained at works if the employer recommends this course
will also be required to execute a bond (ses Annexure II) undertaking to re
of the scholarship he has received if he fails to retara to India when instructe

‘ , , of State to do so, : : Bon bt
; k i ! SLAT Kl . 4. Theso scholarships will‘&otbe given [for law, medicine, forestry, veterin
: - : i : : : agriculture, civil engineering (other than sanitary and municipal engin ingering) or geo

for the extraction of alkalis or vegetable oil pressing. It should a not
industries in Europe, such as bleaching, dyeing, tanning and manafacture of
rarely offer facilities for practical work for students: in other branehes of tee
such as engineering and the textile iudustries, adequate opportunities ean pr
scholars who possess the necessary qualities and tramning.  Lf it 15 proposed o av
scholaiship in any subject in which technical s:holars have not hitherto beon
should first be made from the India Offics several months in advance as to the |
Certain special suggestions regarding particular industries are incorporated
~, 5. The scholarship in Earope should be for a suitable term, not less th:
: =] five years. Itis verf,%;o?mhle that this should in most cases be preceded by
' of not less than one year and should be followed by a period of ahout
in India ; and Local Governments are at liberty to give from provincial revenu
exceeding Rs. 100 per mensem for the preliminary training, and rshi
" Re. 150 per mensem for the subsequent period of practical work.
6. A Board of Selection should b constituted in each pr
‘candidates men of business, directors of industry and
"T'he selection of a scholar to proceed to Europe should
- intend to begin their tramning in | with ‘
1st December and the candidate should ordinarily reach |
following year. In cases where a scholar is intended o commen
purely academic work, the recomm t ac)
scholar s'll‘wuld reach England not later
7 Th  shismt ot

Induunlmﬂieoo-omhnncf
- which facilities are not
el tndaskey i whish




i mla*mhnpottory, hnmns :ndﬁe
TR e R e B e - where possible he snould be a man
5 By v : iR have had at least a year’s practical tz Wi
: . : s : \upwmywmdthemmsndhwoh.rudem,nﬂb
' 2 i e : -nuldbeaskodtomgesnmiumm::gm rope.
: tions regarding special industrios w!imhms'
_ Bt : desire aavics from expert officers
e ‘ % 2 ~ address them on the subject : lnd xt is &
: ~ : industry connccted with agricu tuu,
of India shoald be obtained.
on his work and pro, “sent
which the Board of Selection may vuh 0 Ma 'n'g tho
in England should be communicated to the India Oﬂiee, and inma
¢ 4 oard should consider the proposals made by the existing em Ermm
h : possible, the employers should be induced to gumnmnmp .
B 5 retura to Ludia, and in no case shall a technica: scholsrship bo given to a e
is a detinite prospeet of his obtaining el ploment in which he will ba abhb‘
the experience and training he wiil
. s.hthemotmdxganoumd
should, if possible, in addition to an & (
adequuie educationsl qualifications, but in th .
tions those who have the ¢ cation of apbxtuda for the industey should hs
provided that they have suificient working kuowledge ot mgluh to :lollow
language. §

9. The educational qualifications reforred o aboye are as follows. Those wh ﬁ)ﬁ
textile industries should have read up to the B So. .degreo .
Science) or have obtiin:d an equivalent diploma I‘hﬂwho take up any br
should have passed the B A., B.8c. orB. Eng.,

: s and deson‘puve eometry, and -houht have t
-— . subjects for their degree. shou

Wy s
i 3

showing in what subjects they have M_ 14t X ficie
what marks tuey have secured. ]
10, Batisfactory evidence ofgood charaster dionld]» bbhi!ml nd
ordinarily be of such character and habits and of such an age (not exo

detailed tatelage should be unnecessary. He lhoulﬂ ahe puu a
physical tituess .
o 11. Tuehoto!avmnoyomhngabdlwﬁbo_j
; B Sl ship if a suitable candidate is not f:
. s Yo 12. Candidates should bs made clearly to .
; ~ i ; i ‘- e :intendedtoendowtheholdmorpnp&otheh
; , ' 5 each case is selected tor a definite purpose
enter at once and without discussion of possible alt
for him, and to comply with whatever
mvolvq, and (¢) that when his pariodof traii
India and to use there the kno

L

e
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‘preliminary workshop course in &

(#) Indians who come to the United ngdom:lpl ilmr eolloge

®the B.A., B.Sc, or B.Eug. degreo and have reccived a training

i chemistry and enginee of a sufficiently advanced
L second-year olaun?tnon:?s special instrustion in méchanical drawing and dueriph
iR ; mrog and should be given in India. X
- e : (II) Mining.—(i) Scholarships in Mining (as dutingmhod from Gaology)_
i given to men who intend to mine managers or mining TS,
e * (i) In every case the candidate dull have actually wo

Indian mmo—-pre erably in a paid L
. (i) A apeoully strict test of phymal !ltneullmll be mpoaod on
selection. B

(iv) The candidate shall have reached the B.A. or B. So. standard i in phyliu
practical), che -and mathematies, mechanics and practici] geometry.
i : v (ILL) Mdning Geology. —Cmdwl&teg;luould possess a knowledgp of eeomu '
¥ i ' some experience of snrveymg and mining methods. %

b e (IV) Metallur én) Scholarships should be granted only to monwhn have h:

experience of me industries, a knowledge even of primitive processes ‘being v
candidates who lack such ience should be sent for some months to mﬁslwm

SR before coming to this country for their training.

i <% (#i) I possible notice be given beforehand of the branch of mts'ﬂnrgy af
g intends to take up on his return to India. ol ,
(V) 8pinning and Weaving—Scholars should in all cases have had mndeubh'
ence in one or more Indian mills, preferably through having served iu a paid
(V1) Bleaching and Finishing.~—1It is almost impossible for Indiau ts to

England anything more than the training given in techuological colleges, and, in order f

muy complete this by practical exp. rience, efforts should be made to secare
carofully selected men in up-to-date bleulnng establishments in India; but in

industry facilities for & ractical training are procurable to a limited extent in Europe.

: (VII) Dyring.—No scholarship be granted to a candidate who does not p

2R knowleﬂgeofthadyemgmdnmyummedonmlndn,lndhunaﬁhﬂﬁ' B

in chemstry.
(VILl) Tanning—(a) As regards stulents who aim at booomng am
of tanneries—— 7
(#) Hereditary connexion with the haﬂ:m mduh'y denrablb,j anda
'b; G Wies it o isfied, high i
i ese conditions are sati - academic :
- H present be insisted upon ; afauknowlodgeofehemntq,phyﬁm, :
matics and acquaintance with the metric system of weights and mea;
s m(:x?t As regards those who intead to take up scientific i
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