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GOVERNMENT OF MADRAS.

EDUCATIONAL DEPARTMENT.

Raap—the following paper :—

From the Hon’ble Mr. A. G. BOURNE, D.Sc., r.rs.. Direoto :
" Instruction, to the Secretary to Go’vernme:,lt, Edu,cati:::l rde(;)farf;:xl:‘tf

dated 14th April 1904, Ref. on Cur. No, 9067 of 1903.

In his report on the examinations conducted in April 1902 Mr. W. D.

. Chairman of the Board of Examiners for Electrical Engineering, brought tg{ ::? ;:)%?cré
of the Commissioner for Government Examinations that the present syllabuses for the
Flementary and Intermediate examinations in Practical telegraphy were vague as
roghids lling and that as a consequence the candidates, when they appear for the

examination, are quite unaware of the précise nature of the test they are expected to

and he, therefore, proposed certain alterations in the existing tests. His recom-
mendations were referred for opinion to Mr. R. Ll Jones, Professor of Physics

Presidency College, and some time Chairman of the same board, and he has approveci

of them with slight verbal modifications. The changes are embodied in the copy of

the syllabus submitted he'rew1.th and I-have the honour to request that Government
will be pleased to accord sanction to their adoption.

9. A draft notification containing the proposed modifications is also submitted
for approval and for favour of publication in the Fort St. George Gazette. ;

ENCLOSURES.

Q)
GOVERNMENT OF MADRAS TECHNICAL EXAMINATIONS.

PRACTICAL TELEGRAPHY.

ErevexTARY ExaMiNarion.

1. Batteries.~Description and use of different kinds.

2. Signalling keys—Single and double current.

3. Receivers—Morse sounders. Recorders. Relays. Needle instruments.

4. Methods of working—Single and double current, open and closed cirouit. T i
(To be illustrated by diagrams). : o S———

6. Electric bells.—Chattering and single stroke.

6. Lightnsng dischargers.—Principle of action. Various kinds.

7. Earths.—Object, and method of installation.

8. Fitting up a Telegraph office.~Kind of wire suitable for connections. Meth ingi
in leading wires, and attaching them to walls. e Tt S Mingipy

9. Faults—How to detect and trace a fault in an office. '

10. Signalling —Sending and receiving Morse signals. Readi -
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No. 259, EoucarioNay, 26t Aprin 1904.

The examination shall comprise—
(1) A written examination.
One paper of three hours’ duration.
(2) Anonlandprw-mlex'amimtion. e i
Candid will be examined in signalling and will be required to prepare batteries and put
= the oonne:i.onl of the instruments described. Those who may not be prepared to be examined
:3 the single needle instrument will be allowed to pass, provided they are thoroughly profisient in
* +Morse’ signalling.
" 4  Tn the signalling test candidates must be able— .
(a) :f::m a message of 120 words (consisting of 550 letters and 30 figures) at the rate of
rds per minute after allowing for errors—one word will be deducted from the rate per minute
}Er'e:eh ePr:r made and no candidate will be allowed to pass who makes more than four mistakes
= @1%3 send & message of the above lexigth and composition at the rate of 15 words per
inute a)fter allowing for errors—z5th of a word will be deducted from the rate of sendi
- te for each error of spacing, #’5ths of a word for each error of other kinds and no candidate
oer 1 :llowed to pass from whose rate of sending more than four words or more than the
squivalent of four words have been deducted.

i,

—

The distribution of marks and the minima required for passing shall be as follows : —

; Min. for passing.
Max, ,~—r-A

iy
1st class.  2nd class.

“" - ';‘”"J e 1 ‘mination . as P ) 50 £ P
’ ’)f 5 % add o m:da;motiul examination B e AR 35 25
e Tolals: 1 % 100 5o rdleE AP
b il per M 2 Sk

3
pom- . : INTERMEDIATE EXAMINATION.

.+ 1 phenomena of electricity in their application to the electrical industries.
& ; mc;g:itspof electrical measurement.

3. f,mm __Different kinds in practical use with their chemical action, EM.F., and
'm'*m' 00 stonge batteries. ¢ Universal battery’ system. Determination of battery power
required f.or a given circuit. Method of joining up cells for maximum effect. Testing betteries
for EM F. and resistance.

: 4. Bwitches.—Commutatuis. Current reversers or pole changers. .

e - 5. Receivers _ Siemens’, Post office, and other relays. Embossers and ink recorders.

i Mul morders. Sounders for direct working, and for local circuits. * 4

6. Multiple and fast speed transmission.—-The general principles of duplex, quadruplex,
JJox, and sutomatic telegraphy-

. % Induction.—Effect of induction on long land lines. Static discharge and how to counteract
Lagd e Condensers. Dift ial aa & ] oot st ¢

— Wheatstone’s bridge. Differential and tangent galvanom esting o

ng.uljrw:nd fault. Measurement of received currents. Testing the resistance of
4o M’ ,Deta'minlﬁon of the working range of instruments.

e L '9W Calling up closed stations —Different methods, with and without clock work.

» Submarine Telegraphy.
10. kmiun.-—'l'he principles of Thomson’s syphon recorder. Boﬂeotmg galvanometer.
Telephony.

3 Jiones.—Description of different forms of transmitters and receivers in use. Modes of
t ret’tmmittan and }:vccivers with antomatic switches and call-bells both with and without
gL induction coils. Principles involved in telephone transmission. - :
- Dishen g . 8 Induction.—~How to obviate the effect of induction between telephone wires,
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" Flaxes. Methods of fastening the wire to the insula

submarine ; and the testing of their guality.
Appliances used for the inerease of speed and the
length, Mass and Time, an
the condition of overhead and under

B g e N
¥ A o &

%

N

e s B o

nd advestiger et b ds of s, wire, brackets, and insulators generally used
::. mb;*:;: Jomtmg 9«1 b::dmg . Block and tackle. Rope stops. Wi

wire. m“’.. and m38 m}{mi::e l;oute- Distribntion of l;lltﬂl‘i:'le re;‘:. i ¢

Formla for calalating the dip to bo allowed. ~ ~ © - " cuistion of strain . angle.
16. Jointing and binding —Britannia and twisted

tors.
170 vﬂdﬂ‘ — S 1
Py Oabk:’.-—l{ ethl:;: ﬁs:romg fP;l:ch wires underground, pipe lines

Jointing guttapercha and indiarubber oore, mﬂ?ﬁ‘;&gmcﬁlininry- Deep-sea and shore-end types.

boml.Qt.cApphutwn of electricity to such purposes as controlling locks
, ete. clocks, fire alarms, house

joints.  Joints in stranded wire. Soldering

The examination shall comprise—
(1) A written examination.
Two papers, each of three hours’ duration.
(2) An oral and practical examination,

In the signalling test candidates must be able—

(a) to receive a message of < g
of twenty words per mins::eg a?terl 6131‘70?(is (onsisting of 720 letters and
per minute for each error made, andOZ;ncgm{lor €rrors—one word willa{:e d‘e% R
fwo mistakes in receiving ; idate will bo allowed %o pasa who makes more this
akes more than

b) to send a me '
minute (a{)ter allowing e;::%:'rzf-&;:}t’hov:fle:g:h ;nd‘ composition at the rate of ¢
cach error of spacing, and % ths of a word for gchwe]:m b: deducted from thcorat:.;:ryn‘:i:'dg: ]'nr
ute for

allowed to pass from whose rate of other ki
have been J:duo . rate more than two words or more :;81;111(11;, ae?l(llliszlo“txdifd - Al
ent of two words

The distribution of ini W [—
on of marks and the minima required for passing shall be as fol
| as follows :

Maz, Min. for passing.
i ity 1st olsss.  20d slase,
‘Oral and practical examination i o 20 2%
VEITRG S gy 20
Total .., 100 6—0 4‘6
p : Apvancer Examimation
e subjects in the Int i xaminati :
e ! ntermediate examination, and, in addition, such bjects
3 subj as the

2 0 o ;
(1) The materials used in telegraph and telephone lines, over

head, und
(2) The speed of signalling and the e

oogdit_ions necessar
. . : ; prineiples involved
( relation of dprt:choal, electrical and magnetic units,

the absolute units of the centimetre

4 - -
(4)_Electrical measurement as applied to the testing of a

n their operation.

to the fundamental uni
units

gramme and second syste ‘c.ht

paratus, the regular testing of

ground lines, and to the localization of faults,

(5) The application of electricit

aotive power. Y to railway working, excluding the use of electrici ity as »

(6) The telephone

ad . :
s % 118 accessories, telephone installations, and the comstruction of

(7) The - B
. conditions necessary for good articulation on long lines. Simultaneous telegraph

y for rapid tranemission. £

“No. 259, Eovearroxat, 26rm Armmt 1004.

Different methods of constructing underground Jine, e b

g)) 'l‘hooonoh-nctionohnbmsrine uble.,thql;whnsnpgnd?u; N i
(10 The working of submarine cables. Principle :  construction of condenser 4
2ductive resi for duplex working, and the adjustments required.

iﬁnmwm]';lr‘m otrical measurement as applied 1o submarine cables, mdnd::g' the ﬁﬁ‘m e

() 5 : 5 S mac
during facture and 1 . periodical testing, and the various methods of localizing faults.
: d (l‘g)m';he m;nnctg;ngf ill lines with posts at different levels. River spans with
 caleulations as to dip height of masts and terminals, lengths of back spans. Mm,ﬂ.a] nd
| masts. : ' e 3 i ol T S i A
. b& ; t“bnl“lS) The principles of telegraphy by electro-magnetic induction ; also by H Waves,
;B j ,d a3 ‘PPSM b’ ni, ete. e j e ]

. The examination shall comprise—

A written examination. :

X T'vr:) p:pera each of three hours’ duration. g

(2) An oral and practical examination of three hours’ duration, in which special attention

" will be paid to the measurements of electrical quantities. ’ R

——

inima required for passing shall be as follows :—

The distribution of marks and the m
k Min. for passing.
Tet class.  2nd class.
x - . 4 .. . - . 60 Cas 4 b
Written examination 80 " .

onlndpnoﬁcalonmination .o .. o o
; Total .. 100 60 40

APPENDIX.

necessary for teaching Elementary Telegraphy in order to comply

4 3 ts, etc.
B ot O nwtrumentt, with Revised Syllabus.

ol Koys.—Morse, English or American pattern, single current.

Simple key for current reversing. .
Sounders.—One Dubern’s (translating) and one of the ordinary British Post office, or

‘Siemens’ patterns. '
514 " Moree Recorders—One for each school, to teach reading from tape and to check bad signal-
: instrument 18 expensive and ean be done without), but it should be found in all

i f any appreciable magnitude.
—Siemens Polarized, or other well-known pattern.
' Bingle Needle Instruments.—Simple model will suffice for teaching purposes, as students have
" ot to pass in this method of sxgnallu.xg. . .
" Bells—At least one good trembling bell with push complete.
¢ Wa.—-One simple plug or two way switch. :
' Lightning Dischargers.—One at least in each school. Preferably Siemens pattern as used by
ovornment TElegTaPls. ¢ tho following Minotto Daniels withY
at least of the Tollowin no aniel’s wi
ot g,:la‘;;op::: cylinder. Lecl'a.nche Witisl porous pot, Leclanche Th:::d:: cheaply
with two agglomerate blocks, Fuller’s Bichromate. e e 4O
" Wire—Telegraph iron galvanized specimens of different ganges. Wire insulated Hooper's
and ordinary loose wire. Specimens of each. Binding screws. Several specimens for one
i more connections. s

Pliers, Cutting.—One, knife one.
Fiiles,—Three square, one for cutting iron telegraph wire.
" Emery Cloth.—Few shects medium and fine for cleaning connections. .

Insuiators.==One, of each of the following :—
Q.P.P. or Siemens, shackle.

—

For the Intermediate Stage.

Al the above with following additions: one tapgent galvanometer, one detector galvano-
meter, horizontal or vertical, one Wheatstone’s bridge or equivalent arrangement of resistance

~ hoxes, one sensitive galvanometer for use with same.

Soldering Bolls, Copper.—One, with soldering materials. et e a0
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fm.—So ing Nﬁfw telegraph construction, Britannia joint vice, binding tool, eyebolt,

 three square file, o liers e, knife, one double one treble block for 13" rope, 30 yards
14" rope and 4 yards 3" rope for wires. :

Draft Notification.

His Excell the Governor in Council has approved of the followin
syllabuses for ﬂ:::‘%lemenury and Intermediate exam?nations in Practical
: In the syllabus for Elementary examination omit «
oral and practical examination,” inserting a full stop.
For the paragraph beginning with “candidates will be examined ™
signalling ’ and the nofe accompanying it, read the following :~—

“ Candidates will be examired in signalling and will be required to prepare batteries and
put up the connections of the instruments descriled. "T'hose who may not be prepared to he
examined on the single needle instrument will be allowed to pass provided they are thoroughly
proficient in * Morse ” signalling.

In the signalling test candidates must be able—

(a) to receive’'a message of 120 words (consisting of 550 letters and 30 figures) at the rate
of 15 words per minute after allowing for errors—one word will be dedueted from

the rate pe
minute for each error made and no candidate will be allowed to pass who makes more thap f}:;:
mistakes in receiving ;

(6) o send a message of the above length and composition at the rate of 15 words per
minute after allowing for errors—1/20th of a word will be deducted from the rate of
minute for each error of spacing, 5/20th of a word for each error of other kinds, a
date will be allowed to pass from whose rate of sending more than fo
equivalent of four words, have been deducted. ; -

In the syllabus for Intermediate r!tamxammfat]xlont omit “d of thre:hho;nﬁ’ duration ” after « (2) an
oral and practical examination,” inserting a full sto i and insert the following paragraph betw
this and the paragraph beginning with “The distrigution of marks &c.” :—-g AT e

In the signalling test candidates must be able—

(@) to receire a message of 160 words (consisting of 720 letters and 48 figures) at tlie rate
of twenty words per minute after allowing for errors—one word will he dedacted from the rate
per minute for each error made, and no candidate will be allowed to pass who makes more than
two mistakes in receiving ; ]

(8) to send a mena’ge of the above length and composition at the rate

g changes in the
Telegraphy.
of three hours’ duration ” after « (2) an

and ending with “Morse

sending per
nd no candi-
ur words or more thap the

of 20 words
minute after allowing for errors—1/20th of a word will be deducted from the rate per minute lf)::
each error of spacing and 5/20th of a word for each error of other kinds, and no candidates will
be allowed to pass whose rate more than two words

or more than the equivalent of two
words, have been deducted. 5.

‘Orper—No. 259, Educational, dated 26th April 1904.

The changes proposed in the syllabuses of the Elementa
examinations in Practical Telegraphy are approved with slight
published in the Gazette, ,

ry and Intermediate
alterations and will be

(True Extract.)

H. D, TAYLOR,
Ag. Secretary to Government.

To the Director of Publiec Tnstruction.
o Comm-m'u for Government Examinations,

[Appendix.

APPENDIX.
NOTIFICATION. SRRl
- | the Governor in Council has approved of the following o anges in the
il du‘ﬁ',’;f&? gleme:lhr; and Intermediate exampn:hou in Practical Te raph) ¥
W In the syllabus for Elemer;taty ex_aminafil:liﬁn'to omst “of three hours’ duration ” after « ﬂ)
eV o .ml examinlﬁon ! y ilmlng a p- LA ‘ '
~ an oral and practic g, ouid

3 ' 3 s . . gl .”‘
h beginning with *Canditates will be examined” and
e mﬂ'm‘w’ .gd the note accompanying it read tlfe followm§ — g
B AR by g
i the instruments deseribed. ) B g
¥ w:::l}’n?; on the si:;;eolfeedielinstmment will be allowed to pass provided they are Olmmughly
mﬂae ient in * Morse* signalling. ! e
In the signalling test candidates must be able— : o
receive 120 words (consisting of 550 letters and 30 figures) at the rate -
'(:,)d:o r mi;::mo:llowi:g for errors; one word will be deducted mmm e
:fi::ﬁo for oaa.spl:3 error made and no candidate will be allowed to pass who makes more t&m fm o
~ mistakes in receiving ; s o B e Y
: bove length and composition at the rate of 15 words per
e (b ug:,mﬁﬂ;sg,:ﬁ,??;,w of .nfcffd will be deducted from the rate of sending |
B pad o of spacing, #,uh b » Word for.each: bror 6F ot REML WL IS e
':illllml: f:fhe::: to pass from whose rate of sending more than four words or more than the s
g 994 cted.” . i
equivalent of four words have been dedu , : ; otk ¥
ol ediate examination omit “ of three hours’ duration ” after “(2) an
L e 'yl‘hb?x:o;ixll::ie;; -’ ;ser:in a full stop, and insert.the following paragraph between
& ﬁ 5 P::lgmph beginning with “ The distribution of marks ” ;— ik R
 «Jn the signalling test candidates must be able— v
T receive a message of 160 words (consisting of 720 letters and 48 figures), at the rafe
o inute after allowing for errors; one word will be deducted from the rate éaer
¢ mﬁ lo:'l'ox- made, and no candidate will be allowed to pass who makes more than two
; g;binto’::ivflgn;euge of the above length and composition at the rate of 20 words per
minte sl

§ .

i ; #5th of a word will be dedacted frofn the rate per minute for
By h allo‘!:lng :3:1 eir:;of sraiyword for each error of other kinds, and no candidates will ‘be pi
s om;‘; o .Pafr!ogl’ whosz Grate more than two words or more than the equivalent of two words
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oral of Tadin st Al
. The Board of Examiners formeetnul

 changes made in the wording of the nohﬁaaﬁnnﬂ%, I

two underlined may stand. Elsewh ~ please
~gross word though it be—is long in use and sylla
.y No. 363, Educational, dated 30th July 1903,
are made because candidates are jon

and the new arrangements should be notified in the
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Notification.

His Excellency the Governor dn Council has approvi j

o *
3

o g

for the Elementary o.nt
Intermediate Examinations in Pruﬁtal Telegrnphy.

.
-

( following cha.ngés in the syllu

In the syllabus for Elementary Examination omit "Of th

hours' durationf after '(2) an oral and practical emimtibﬁ

g

inserting a full stop.

’

For the Paragraph beginning with candidates will be
examined-----------= tand . ending with 'Morse signalling' and
- the Note accompanying it

read the following

o | WL, T VY,

AT a N ok
: P i

"candidates will be enmine_c-lhn signalling and will be

- required to prepare batteries a.nfput up the connectionslﬁt

: instruments deseribed.

Those who may not be prepared to be
‘Te»xamined on the single needle instrument will be allowed to pass

provided they are thomoughly proficient in "morde" signal 1in A

o Tk

In the signalling test candidates saust be able (a) to

receive a message of 120 words (consisting of 550 letters and
30 figures) at the rate of 15 words per minute after allowing

for jrrors-;)uone word @dﬂducted o ratci‘ior ;

minute for each error made and no candidate allowed to

[ R

pass who makes more than four mistakes in receiving;

(b) to send a message of the above length and canpos’it}‘iﬁﬁ"
at the rate of 15 words per minute after allowing for errors

1/20 of a word widl begdeducted from the rate of sedding per
minute for each error of spacing, 5/20th of a word for eath

error of other kindsjand &&&% no candidate Wl be allowed to :

pass from whose rate of sending more than four words or more

than the equivalent of four words have been deducted.

/

In the syllabus for Intermediate examination omit ‘of
three hours' duration' after (2) an or\l and practical examina-
tion Ylnserting a full stop, and insert the following paragraph &

between this and the paragraph beginning with "The distributiqn'
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