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‘PREFACE.

1—%—

| Tue Contents of this work, were first collected for private use, anid
their publication is an after thought.

members of the Indian Telegraph service, and others interested in Tele-
grapby. ) |

| In collecting fogether material of a Miscellaneous discription for the
| firat time, it is not fonrtl easy to arrange it in a systematic manner, but
this difficnlty it is hoped thay be obviated by the Index of Contents.

It is also thought that should encouragemeént be given, the publica-
tion may be hereafter repeated, when additions and improveinents can
| more readily be effected. |

 No pretensions are claimed for the work, more than may- be allowed
for a simple compilation.,

The Author acknowledges to having made free use of various sources
of available information and to having quoted from different works the

i names of which it would be tedions to enunmerate.

Tag COMPILER,

The intention is to offer information in & convenient form for use of

k
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The Aulendar,

i

PRINCIPAL ARTICLES OF THE CALERDAR FOR THE YEAR 1872.

Golden Number..........co......ceenn. iv... 11 | Dominical Letter.......... orsrinnn: G F |

Epact.......c.ooceiiiainn earrerees vevrr 20 | Roman Indiofion,. ..o vivainye 15

' Solar Cycle.......oooeniiiiiniennn e, 5 | Julian Period....c.covrinniconn .. 6586
ERAS.

" The year 1289 of the Mahomedan' Era commences on March 11th 1872.
The year 5633 of the Jewish Era commences on Detober 3rd 1872.
The year 1224 of the Burmese Era commences on April 18th 1872.
The Ramadan (mont} of abstinence observed by the Turks) commencern on No- |
vember 2nd 1872, .Y

L

—

L

FIXED AND MOVEABLE FESTIVALS, ANNIVERSARIES, &e. &e.

Epiphany... vreriiimsess weaneanndan, @ Pentecort—Whit Suuday . M&y 19
l Sept.ua.geslm& Sunda . . Jan. 28 | Birth of Queer Victoria..... . May 24
Quing nagemma—-ﬁhrnvﬂ ‘iund&y .Feb. 11 | Trinity Sunday... Ma
| ' Agh Wedneaday e . Feb. 14 | Corpus Chrigti..ccecveraeravisvionse May 30
Qundmgemmﬂ.—lst Sundaym Lent. Feb, 18 Accensmn of Queen Victoria.. ..June 20
| St. David.... e Mar 1} Proclamation of do... . Juse #1
St, Pabtick veveerressesanees . Mar. 17 | Mid-Sumimer Da.y-—St “Jobn the
Palm Bnnda.y veevinrers seameanaMar, 241 Baptist... .. Jane 24
Annunmattun——Lady Day Mar. 25| Birth of Prince of Walea. ...........Nov. ¥
¥ 3nod Friday .. Mar. 29 | S, ADGLOW overr rertressenre maseeosese NOV. 30
Yasier ‘Eund&y ....... it Mar. 31 | 12t Sonday in Advent.........0... Do
Low Sunday -ecoeerveireavase .....Apr.p 7 | Christmas Day.....ocooovvivvinnninn. ..pec, 2§

% Rogation Sunday...
3
E
Il

Greateat Obrervation...
1.

[

I May 5
Ascension Dﬂy—Hnly Thurﬂday ~May O

Commencing at........ ..

St. John the Evangelist...eeiseceess.. Doc. 27

i

—

ECLIPSES. -

HI l{l

B 51 4. M.

.9 B8 a. N,

In the year 1872 there will be two Eclipses of the Sun and two of the Moon. e
1. A Partial Eclipse of the Moon, May 22nd 1872.
An Annular Eelipse of the Sun, June 6th 1872.

H. M.
Endingili'li*l-l iiiii O 49 Pll{
Duration...... vererame b H8 e M.

A Partial Eclipse of the Moon, November 15th 1872,
1V. A Total Eclipse of the Sun, November 30th 1872.

p—- T —

- —— —




2 THE CALENDAR.

"EXPLANATIONS OF CHRONOLOGICAL NOTES.

CREGORIAN CALENDAR, OR NEW STYLE,

Previous to 1582 the length of the year had been reckoned at 365 days and 6
Lhoura, as computed by Julius Casar (8. C. 45) but as the true length of n anlar year
i3 nnly 365 days, 5 hours, and about 49 minutes, an error had arisenfrom this compu-
tation, amounting in 138.4 to 10 days in advance. To rectify the Calendar, and to pre-
vent fulurs irfegnlarities, it was decreed as follows by Iope Gregory XlII —

The year 1682 to consist of . . .- ... 355 days
The nrdmﬂry yoar {0 consist of iy oo . 364 ,,
The year 1584 and every fourth year a,f'terwardﬂ (termed IE&I}

year) to consish of . 366

The yeara 1700, 1800, 1900, 2100 aJld so ou—threa ont of E?ery
four centuries afterwar dE, to be reckoned not as leap years,
but as ordinary years of.. ... 865 ,,

This mode of computation, tﬁrmeﬂ the Gregorian Calendar, or New Style, has been
gradually adopted in all the countries of Europé except Russm and Greece , wher& the
Old Style still prevails.

The New Style was adopted in Great Britain in 1752, when it was enacted that
September 3 of that year should be reckoned as September 14, (the difference of time
then amounting to 11 days). During the pregent century, the difference hetween the
0ld and New Styles 18 12 days ; this time mugt therefore be allowed for in Rusgian
and Greek bills. Thus a Russian bill dated March 2, must be reckoned as dated |
March 14.

Leap year may be readily ascertained by dividing any gi.veri year—for instance,’
1850—Dby 4; if there is no remainder, it 18 leap year. If there he a remainder, ag in
dividing 1855, the number over shows how many years it is after leap year.

COLDEN NUMBER.

Golden Number, in Chronology, is that number which indicates the year of the
lunar cycle, for any given time. It was called the Golden Number becansc in the
ancient calendar it was wnitten in letters of gold, on account of its grent usefulness in
ecclesiastical computations, especially in fixing the time of Esster. 1t was likewise
called the Prime, because it pointed out the firgt day of the new moon, primum lunc,
To find the Golden Number add 1 to tho year of our Lord, divide the sum by 19, and
the remaiuder is the Golden Number, the quotient at the game time expresring the

number of cycles which have rﬁ?nl?ed from the beginning of the year preceding the
birth of Christ,

SOLAR CYCLE OR GYGLE OF THE SUN.
A PERIOD OF 28 YHARS.

DOMINICAL LETTER.

Dominical Letter in Chronology, is that letter of the Alphabet which points out in
the Calendar the Sundaya throughout the year, thence also called tha Sunday Letter
or Deis Domine.

The Dominical letter may be found universally, for any year of any century,
thug :—Divide the centurics by 4, and lake twice what remains from 6, then add the
remainder to the odd years, ahn?a the even centuries, and their 4th--])1v1de their sum

e M oA bl varantadan Folrarm frart T owill VJanves +ho s bar anawonenee o Tha 1otdar |




THE CALENDAR. ‘ 3

ROMAN IHBIBT!BN "

Indiction (Cyclo of,) in Chronology, a modg of computing time by the space of
15 years, instituted by Constantine the Great ; originally the period for the payment
of certain taxes.

The Popes, since the time of Charlemagne have dated their acts by the year of |
the indiction, which was fixed on the 1st January. At the time of the reformation of
the Calerxdar, the year 1582 was reckoned the 10th year of the indiction. Now this
date, when dividéd hy 15, leaves a remainder 7, tfh&t ig three lega than the indiction, |
and the same must necessarily be the case in all subsequent years ; so-that, in order -
to find the indiction for any year, divide the date by 15 and add 3 tD the rEmamdﬂr
It has no conneetion with the motions of the heaveniy bodies.

JULIAN PERIOD.

Julian Periofd, in Chronology, signifies a revolution of 7980 years, which arises
from multiplying the Solar cycle, the cycle of the moon, and the cycle of indiction
into one another.

This period ia of great use, as the standard and gﬂneral receptacle of all other
epochs is periods and cycles; into this as into a larger ocean, all streams of time dis-
i charwe themselves, yet uo as not to lose their peculiar characters ; and had historians
remarked the number of each cyele in each vear, regpectively, there could have been
no digpate about the time of any action or event in past ages,

When the Christian Era commenced, 4713 years of the Julian period were elapsed,
4713 therefore beiog added to the year of cur Lord, will give the year of the Julian
i period. d
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REVOLUTIONS, DISTANCES, &C., OF THE PLANETS. -
REVOLUTIONS, DISTANCES, &6-, OF THE PLANETS.
~ o 9
1
Mean Dist- i . ]
NAMES Periodical Revolu-| ance from the Elzflli;}? Tm}e of Rota-
' ) ' tion. Sun in Eng- Ml tion upon
" lish Miles. iles. | fHeir Axia.
Yrs.d. h. m. B d. b.m. 8
San, ., U . 887,076 [25 T 48 O
Meroury ... 0 0487 23 15 44 36,800,000 | 2,950 [t 0 5 28
| Venus ... 1022t 16 49 8 68,770,000 | 7,500 | 0 23 21 3
Earth 411 0 B 48 48 05,298,260 | 7,312 | 0 28 56" 4
Moon . 1 Uy v a3 B 95,268,260 1 2,160 127 7 43 5
Mars | u2i 22 18 27 145,205,000 | 4500 {1 0 37 2
Flora ... 3 08 200,826,000 ... T L ..
Melpomene .. 3 180 218,900,000 | ...
Viotoria 138207 9. 222,373,000 | ... | ...
Eutorpe 13 214 222 585,000 ¢ ... ' 0
Veata ... 13 229 225,000,000 206 | ... \
Urinia lses¢ . 1 0 S I
Phooea | 3 242 L 2873835,000 ¢ ... ..
Iria 13 248 227384000 | ...} L,
Metis ... | 8 253 927887000 ¢ ... |
Hebe 13 284 230,000,000 | ......
! Parthenope 3 285 231,200,000 ¢+ ..o | L.
Fortuna | 3 302 233 100,000
Maasilis A 3 305 '233,40‘3,000 ......
Thetis ... 1331 287,400,000 | ......
Amphitnte | 4 23
Bellona 1 4232 ... 1
Astrma 14 52 245 600,000 | ......
Egeria 1% 53 245,800,000 | ... | ...
Irene 4+ 5D 245,07(},0{30 ...... e
Lutetia 14 75 248,250,000 | ... .
Pﬂmm _ ' ".I! ?8 ..... N [ .
Proserpine ... I 82 252,035,000 | ......
Eunomia A 11 2562 300,000 | ...... e,
Juno 4 131 254,312,000 79 e
Thalia... 1 4166 258,000,000 | ...... .
Cares |k 220 263,713,000 163 ceeeee
Pallas . 1 2oy 264,256,000 670 ... .
Polyhymnia R 2 L P T s
Psyche g oo O 879,500,000 o ..
Calliope .. . A5 16 280,300,000 ! ...... |  .... .
Hygeoia “ 19 189 . 297,630,000 | ... _
Themis ... 195 195 200,440,000 ) ...... e
Euphrosyne ... | 5 190 T P I R .
Tupiter L11813 1489 21 495917,000 | 88,780 [ 0 9 55 21
Satnrn 129 184 7 21 50 909,026,000 | 77230 01016 1
| Uranus |83 264 8 30 0O 1,828,071,000 | 35,000
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WEIGHTS AND MEASURES. K i
- - i ey
WEICKTS AND MEASURES. ' o
- -‘ .
TROY WEIGHT. DRY MEASURE.
Graina, ' 2 pints 1lguart | 4 bush, I saock.
4... 1 Cafat. 2 qa. 1 pottie 8 bush 1 quar.
d4... 1 Pennyweight. Zpots. 1gallon | 4qurs. 1chdn
480... 20... 1 Ounce, 2galls. lpeck | bqura. 1 wey,
5,760...240...12..% Pound. 4 pecks 1 bugh. 10 qurs, 1 last, -
— 2 bush, 1 strike !
AVOIRDUPOIS WEIGHT.  — '
Drama. CLOTH MEASURE,
16, 1 Ounce. Inches. -
256... 16... 1 Pound. 24 .. 1 Nail.
7,168... 448 ... 28..1 Quarter. 9 ... 4.1 Quarter of a Yard.
28,672...1,792..11%3 . 4.1 Hundred < [36 .. 16 . .4 .1 Yard.
a73,440—385, §40—2,240—80—20...1 Ton. |27 . .12...8...1 Flamish £11,
By a late Aot the stone weight is to be| 45 ..10..5...1 English Ell,
1415, and 8 stone to be the cwt.; and no _— '
nnutraut is to be valid if ntharwiaa made. SOLID OR CUBE MEASURE,
1728 inches.............e.tu eve.. 1 polid ook
APDTHEGARIES‘ WEIGHT. Z7feet ..o .o, .. 1 yard
Gra.ms. . 49 feet nnhewn. ... ......... 11 ton
© 20... 1 Scruple. 50 feet hewn timber......... :
60... 3. 1 Dram. 108 feet..cvoi.iaiiiiienii, 1 stk wood
480... 24, 8... 1 Ounce. 135 foet.. ... oo 1 ord wood

5,760...288...96...12...1 Pound.

Medical men use thig weight in mixzing
medicines, but buy and sell simple drugs
by Avmrdupms we:ght

'LIQUID MEASURR.

LONG MEASTRE.
3 b.corng 1 inch 5% yards 1 pnle
4 inches . 1 hand 4 poles 1 chn.
10 inches 1 apn 40 poles 1 furg. .
12 inches 1 foot 8 furlga 1 mile

Pintg, 3 feet 1 yard 3 miles 1 leag,
2... 1 Quart. 5feet 1 pace |69} miles 1 deg.
B.. 4. 1 Gallow. 6 feet 1 fath | |
504 252... 63 .1 1ogshead. — |
1 672... 336... 84 1.3 .1 Puncheon, SQUARE OR LAND MEASURE.
- 1,008, .. 504..126...2 . 1}-1 Pipe. 144 inches...........ece... 1 square foot
1 2,016.,,1,008. 252, 4. 3-2,. 1 Tun. 9 feet........ooov e I square
2721 feet....... ... e iemaas 1 rod brickw.
Also, 100 feet......... b e 1 ag. fooring
Qua.rts. 16 poles................e0 L, 1 chain
4 .. 1 Gallon. 40 poles.... ... il 1
36... 9. .. 1 Firkin. 4 roods, or 4840 wqg.
72 .18 .. 2...1 Kilderkir. yards.,,.... e e 1 acre
36. 4...2...1 Barrel. 640 acred.........co.0s ovees 1 square mile
1-216... 54... 6 .3...1}.. 1 Hogshead. 30 acres.. .1 yard of lﬂfnd
| 288... 72... 8...4...2 ...1 Puncheon. 100 acrea.......... foet e, "1 hlﬂﬂ of land
132...108.,.12...6...3 ... 2...]1 Buti 40 hides..........c...c0vvus 1 harnny‘ A .’, -
WINE MEASURE.
Gals, Gals, | - Gals.
Lagbon, per pipe........ 117 | Teneriffe, per pipe... ... 100 { Tent, per hhd..seii vivse. 62
Busellas .. ... . . ... 117 | Vidomia. ......coviivinens e, 100 | Claret . .. T | N
Port.. ... . 118 | Sicilian.....cc.s vieannnn. ., 93 HErm.lta.ge e 46
Qhanee 108 | Madeira = G2 1ok S 1

. e
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THF. ALMANACK. 7
JANUARY 1872, 31 DAYS.
| | PRHASES OF THE “H}ﬂﬁ- ¢
v b D. . M, - . H, M,
Last Quarter.... ..... 4 3 20 Morning. | Firsi Quarter..... ... 17 5 23 Afternoon:
New Moon., ........ .. 10 8 19 Afterncon. | Full Moon.. ......... 25 10 35 Alteronoomn.
5| 4| | |
=5 B MEMORANDA OF PassING EVENTS,
Qe A
17 Mon L . .
2 | Tues
3 Wed | _
4| Thur{_ ) T
| Fri L F o B R
6 Sat | _ . h _ d
7| 8uxn B o o
8| Mon |
9 ! Tues . B
10| Wea | e
11 | Thur | - - L
12 | Fri |_ o - I-
13 ] Bab | . . T _ﬂ
I+ Sow | . . - ) o
1o : Alon ! — ] . B - — L |
16 Taes! — _
17 | Wed ]_ i e —_
18 | Thur l:__ i L . —
19 | el |_ e
20 } 1 1 e .
2t ] SUN | - ——— e
22 | Mon |_ _ - - — .. ! . —
| 2 | Tues |___ _ _ R — e
24 | Wed |___ . —
923 ] Thar L ) L — ,._.__
26 t Fri - _ L )
27 , Sat | s _
28 :} Sux T - _ —
25 | Mon | _
30 [ Tuea | ~ . |
3l | Wed | N o _ ___.—_, o
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+ THE ALMANACK.

{ Last Qua___rter....;..... 2 3 81 Afternoon,
| New Moot ,eerivere 9 7 13 Morning.

FEBRUARY 1872, 29 DAYS.

' PHASKS OF THE MOOM.

D. H. M.

Firvst Qnartqr,;.......
Fuli Moon..............

N

D. H. M.
16 11 456 Morning.

Pmm'lill*lillly 4 FEkw

) .
. .
. .
- ) '
E
,

7o 8h. Afternoon. | Apogee....c..iceeese 194, Th. Afternoon l

24 4 17 Afternoon.

' "5;--;’ :-. , 1 *
E-é 5; H#HDF&HQ&' OF PABSING EVENTS,
1 | Thur ~— :
, 2 Pri
- 8¢ 8at ¢ —
"4 | Sux . — — ] i
" B | Mon ‘ _ B, - - - .
6 | Tues _— -~
7 Wed - D —
8 | 'fhur _ I
o ‘ ) ' e .
10 | Sat ) _ -
11 | Sux
12 | Mon . e 1
13 | Tues '
14 | Wed _ ) ]
«lb | Thur L N .
18 | Fri _ —
17| Sat I ]
18 | Sun ~ )
181 Mon - o o . | S
.20 Tues S - e —— “
21| Wed ; - -— -
22 | Thar . _
28 | Pri - l ] h
24 | Sat L — ' _
25 | Buw :
26 | Mon _ . ;
27 | Tues _ = ]
28 | Wed _ . *
29 | Thur - :

-
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. THE ALMANACK.

- Last Quarter,......

MARCH 1872, 31 DAYS. *
" PHASES OF THE JIOOA.- | S
D. H. M, | " D. H, M.

|"I

.- 3 0 49 Morning.

New Moon .uveesciires

9 6 14 Afternoon.

Firat Quarter....... 17 7 46 Moting," ¢
Fuoll Moon.......... .. 26 7 4 Morning. |

'i_ :'E , ‘i _g . . -1
: aé EE | ’ MEMORANDA OF PASBING EVENTS.
11 Fri B _
2 | Sat o -
g | SuxN . ﬂ'
4 | Mon _
b | Tues i B .
6! Wed | B .
7 | Thur ~ ) . l
8 | Fri )
9| Sat B
10 | Sox _ o : ) " )
11 { Mon ) ) -
12 | Tues o . : #
13 | Wed _ i T .
14 | Thar o T ~
15 | Fri L N - -
16 | Sat .
17 | Sun . L
" 18 | Mon ) . _
19 | Tues 3 e
" 20 ] Wed 4 o .
21 { Thur!_ . _ X | ) '
22 | Pri- | . * B
.23 | Sat ]
24 | Son B - « |
25 | Mon ) - . _ . "F;"' |
26 1 Tnen - N . e .
27 | Wed , ; — e
28 | Thur - . - _i.._
29 | Fri . . -
- 30 | Sat - — - .
31 | Sun . — -
——— )
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THE ALMANACK,

Last Quarter,....eu..
New Moon
First Quarter

rrrrrrrrrrrr

lllllllll

APRIL 1872, 30 DAYS,

PHAS®S OF THE MOOK. -
H. M. D.
7 53 Morninzg, Full Moon.wevseeeny woe 24
5 53 Morning. | Last Quarter.......... 30
3 32 Morminvy

A

H.
6 B Afternoon.
1 42 Afternoon.

—— - iy 1

o | e
23 0% | °
&ﬁ 53; MEMORANDA OF PARRING EVENTS. .
11 Mon |
2 | Tues )
3 ’Weﬂ N B
4 .Thur - )
5.F Fri R R
6! Sat | - ) =
7 1 SuN -
8 | Mon )
g { Tues - -
10 | Wed | e
11 | Thuar ) o
12 | ¥ri B 3
13 | Sat — i
14 | Sux L -
15 | Mon B i
16 | Tues N
17 | Wed —— . )
18 | Thur _ _
19 | Fri |
o0 [ Sat : —
o1 | Sun N
g9 | Mon
9g | Tnes .
o4 | Wed B -
25-' Thur . ) B . _
.EG { Fri e e e ) o -
27 | Sat —- e .
28 | Suw .
29 | Mon
30 | Tues :

1

Perigee..,

J

24, 2h. Morn,

| Apogee...

15d. 11k, Morn, | Perigee...

27d. Oh, After, .|




VoL,
& L
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MAY 1872, 81 DAYS.

. PHASES OF THE IOON.
| D. M. D. HOM. T

1 . E.
.I_ New Moot «e..ovneoe. ¥ 6 40 Afbernoon. | Fall Moon viveneees 28 4 29 Mornjog.
"Firgt Quarter ... ... 15 9 27 Afternoon. | Last Quarter......... 29 7 33 Afternoon.

-

g1 ' g
; MEMORANDA OK PASSING FEVENTS. 2

L

RE:

JR—

1 Wed | ] _ K
2 Thur _ N
3|Pri | o - L
1 4 | Sat L
. B Buxy o . B
6| Mon ) _
7
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e
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1
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L
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I

l

-
oo
ol
=

Lo
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|

|

|
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I

|

19 | SUN el e,

25 ! Sat [~ —e _
26 | Sux - — -

29 | Mon (_ . . _ ..

i 5"8 Toes . _.. . _ e - _ : . %
Sl 20 Wed | ] j o
“} 80| Thur | __ - | T
- 31 1 o e | ‘
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19 - THE ALMANACK. =~
JUNE 1872, 30 DAYS. | -
PRASES OF THE MOOK. e
{ . D. H. M. - E. H. M, |
New ]!rlIoun.m....-....H 6 8 44 Morning. Fiull MOOB . eaerraeense 21 O 19 Afternéon:
First Quarter......... 14 0 40 Afternoon. | Last Quarter ......... 28 2 48 Morning. |
I o o
LE-_E. E% N . |
ﬂé E‘g MEMORANDA OF PASSING EVENTA.
1| Sat*®
r 2 Sun
) 3| Mon
4 | Tues -
7 b Wed
l_ 6 | Thur
71 Fri
8 | Bat ‘
9 [ SuN — —
10 | Mon
F‘ 11 | Tues
12 | Wed
13 | Thar — -
14 | Fri
15 | Sat
{ 16 | Sun — %2
17 | Mon i
18 | Tues | ‘
19 | Wed — i
40 | Thur | _ -
21 | Fii | -
{22 ] Sab - - .
23 | Sun |- -
j 24 | Mon
25 | Phes o I. .ﬂf&i |
26 ) wea |_ - S [ |
27 | "hur | . B
| P : e {0
29 | Sat [
1"'_30 Sux . 3 ’f
1 KpOgEOen.- »r »oooee Od. Bh. Aftornoon. | Perigebo...oomrr 29, 9h Morning.dl Tiis



THE 'AUMANACK, 13 1

ry

Day of
Month

New Moon......
First Quarter,

- e 1401 9 Morning.

il =

JULY 1872, 31 DAYS.

PHASES OF THE MAODN.
D. H, M.

5 11 46 Afterncon,

D. H. M.

wen.y 20 7 14 Afternoon.
.27 0 40 Afternoon.

Full Moon. . ..
Tast Quarter ...

MEMORANDA OF PASSING EVENTS.

‘.ccm-:rmm.p-mtau‘

-
L

o
Y

i
2

p—
o

o
=

-
&N

et
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e
e |

— et
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B
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118 | TRE ALMANACK.
i ' . o ; - o
AUGUST 1872, 31 DAYS.
| PRASES OF THE MOON. ~
D H, M. ‘ D. B, M. |
Now Moon......we.. 4 8 7 Afternoon. | Full Moon......cn.... 19 2 14 Morning.
First Quarter......... 12 11 13 Morniug. | Last Quarter....... 26 1 56 Mornieg.
Sl B | o
&3 -'5"% MEMORANPA OF PASBING EVENTS,
AR AR |
1‘r Thur — - — N
2] Fri —e — _ ) .
3 | Sab - e, — —_ -
4 | SUN - " ; |
5 | Mon e v .' -
6 | Tues - - o ;————w ———— -
7 | Wed ' - — —
8 Thar [ — o ——- S —
4 ! Fri - _ L e m
10 | Sat I e I -
1l | Suy |- - e
12 | Mon N
13 | Tues — — _ __ "
14 | Wed - S .
15 | Thur — e —
16 | Fri — | ) B ) )
17 i 8at | —— - — o — )
18 | Scy —~ e i T
19 ; Mon — —_— —
20 | Tues - — —
21 | Wed i — - — )
22 : Thor . e _ -
231 Fri' - - e ) e
24 | Bat - I 3 e
25| SuN | e - ST
26 | Mon . e : _ﬂ“_ |
" 27 | Pues - Cel |
28 | Wed - S . SO '
29 [ Thar! - — e e — 1
80 | Fri . . - C
- 31 | Bab _ B



THE ALM_.@.ﬁacK.

- amr —_—rm . —wm

SEPTEMBER 1872, 30 DAYS. ' |

PHASES OF THE WOOW.
M,

o~

. H. M,

D . :
New M;;jnn ........... . O Morning. | Full Moon.caeeer... 17 10 26 Morping: |
First Quarter......... 10 Afternoon, | Last Quarter.. ... .. 24 6 43 Afternoon,
W

. H.
6 15
7 24

Bl .
%5 ?r.g MEMORANDA OF FABSING EVENTS.
AR~
. ' o e, o o — -
1| 8Sox ¢ _ i e S
2 { Mon (. . o
3 | Tues - . S _ .
4 | Wed — e _ e
5 | Thur — e B}
6 | Fri |__ e e
71 8at [ e N -
8| Suw | B - ]
9| Mon | e e e I
10 | Tuea | o _ . _ _
\11 Wed e g e e
12 [ Thae | i B
13| Pt . e L e e e — e
14 { Sat .. o ... e e
15 | Sux " - S
16 | Mon e

Tues
Wed

TR § L D TR

Fri

21 ik e s me —mme m e e — - - e - — e
29 . SuN O i e

23 i Mom |- -- - —- R R
24 -

Tueg | — - - - - Ll
b Wod | -~ e e o e
Thup |—-—-=—— = = o o o
| Fli - - e
Sat
'f 30 | Mon |- | S

————— ———

m_ﬂn__—__

coemese. 10d. Ok Morning.

Apogee... . ...

. 27d. 7h, Morning. |

i —————— .
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| e
OCTOBER 1872, 31 DAYS. |
”4 pms‘ks OF THE MOOA. "
D R. D, ¥, M. !
Wew MoOD..ceevner .. 2 8 52 Afternoon. | Fuoll Moon .,.,, ... 16 8 56 Afternoon. |
Ficat Qaarter......... 10 2 25 Morning. | Last Quarter......... 24 2 15 Afternoon.
U R
LEIRE | ‘
F Eg Eé MEMORANDA OF PASSING EVENTS.
1 | Toes -
2] Wed |— .
3 | Thur _. _
4 | Fn P -~
5 | bat
6 | SuN
7 | Mon
B i Tues - -~
O Wed! _ - _ —_—
L 10 | Thuwm —_
11 [ Fri (| L .
b 12 | Sat
13 | Scew .
14 { Mon
| .15- Tues
16 | Wed —
17 | Thur R —
18 | Fa
19 | Sat
20 1 Suxn . -
21 | Mon
22 | ‘Tues
23 | Wed —
24 | Thur % —
23 | Fri -
" 96 1 Sat — e -
27 ' Suw —
28 4 Mon _- - —
29 | Tues - _ - -
80 | .Wed — -
3l .| Thuar _ o
W——_—_—__ﬂ
POriges. .conviers vusre 13d.. Oh. Morning, | Apogee..cc..everivenrr. 25d. 2k, Morning. ¥
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§ TAE ALMANACK:' 17 | y

1

1}

NOVEMBER 1872, 30 DAYS.

- PHASES OF THE MOOH. 3
N _ D, H M. D, M, M.
| New MoON.covar-r. o, 1 10 49 Morning. Last Quarter.......... 23 11 6 Morning, |
{ First Quarter....,.... . 8 9 12 Morning. | New Moon......-.. ... 30 11 56Afternoon. [
Full Moot auvess 15 10 29 Maorming, | . S
5418 . | ’ | | .
YRS MEMORANDA OF PASSING EVENTA.
gx| &z ~
1! Fri N
2| Sat | _
3| BN | —d
41 Mon | | _ b
5 | Tres {_ -
6] Wed .
7 | Thur _
81 . Fm | — —
9 | Sat .
10 | Sux~
li Mon .
12 | Tues - -
13 | Wed | o ; .
14 { Thur - _
15 | Fn - e -
16 7 SBat - —— 2 .
17 | SuN | e
18 | Mon | —— _
19 | Taes |.- —m -
20 | Wed N
21 | Thwm — _
22 | Pri’ | —
23 | Sat e —
24 | Son | . - B
25 | Mon | ._ _ _
26 | Tues _ .
27 1 Wed | __ 3
28 | Thur . . B >
29 | Fri — A
80 | Sat . _
l
Periget...cccoosienanee 7. 2k, Morning. | Apogee...... .uieeees 2id. 11h. Afterncon.
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THE ALMANACK. |
= N - S
DECEMBER 1872, 31 PAYS.
| pHAYES DF THE MODN
D. H. M. D. H. M. o
First Quarteraee.... ¥ 4 57 Afternoon. | Last Quarter jo... =3 23 rf 3‘:!_ Hnrni}jg.‘ ~_
Full Moon ......-.. .15 .3 5 Morning, | New BLOOW, . crrreeanss BO 11: BT Morning.
S| %5 | !
31 b MEMORANDA OF PASSING EVENTS.
=| £F -
IR ARSI BRI — - — e
AV 8uN VL P — _ -
2iMon 4 e ) e —
) TllB Bl . o i X
4| Wed [ et i}
5 | Thur |__.- e L ______,'.‘,..___,_ e .
61 Fri | o . e -
71 Sat 1 — T — - -
8| Suy |————r - e e ~
9| Mon |- U P S —— . -
10 | Tues ;- R — . e -
: 11 | Wed |— O I o ~..'
12 Thur NPT e —
13§ Fri |— B ah S — - )
1 T i
15 | SN |~ o T T T e .
16 1 Mon }——— e s T T o e . :
17 { &uen |~ T T T - - G
I8 | Wed | U _ -
19 | Thur e - g
90 | Fri |o——n v e e - I
21 1 Sat | iy - .
22 | Bun T e - — — .
23 Mon | - ~
Tﬂ«i Tues | - o S S S —
o651 Wed | R _ U e
28 | Thur |~ e i
o7 | Fri |~ e et
: ﬁ Sat - s ,' . .;..____ TR
29 | SuNy |~ — s ‘.
.80 | Mon |- A L .
L — i
C iiiiiesenies 3 5 Afternoon; l Perigee. . v massens 3.7 htt&rnmﬂ:%
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THE CALENDAR. -_ 19
. s N
Gakendav. for the Penx
DAYS OF THE WEEK. | DAYS OF THE WEEK.
MONTHS. 18|32 ln]e MONTHS. HEIHEINE
| 218 1S IS 15 |4 - 22 |E B S e
| - e - ol
JBNNAYY ... R DR TR R £ AT LR 9 July... ......- oot 1) 2] B 4f B
First Quarter..... 5} 6 6| 71 8 9(10,11 Piyst Quarter.... 2 | 6] 7] 8 $10111(12
Full Moon........18 |12118{14/151611718 Full Moon........10 [13114415'16|17(18{19
Last Quarter.....21 [19(20]21|22/23124(25 Last Quarter.....16 120/21|22(28/24(25/26
t New Moon..:.....28 126]27I2812813031 New Moon........24 [27128|29130]51
“Februayy .. Qbbb el b Augugt YY) PN P T PR DO B X I
Furat Quarter..... 412 8| 4 5 6 7} 8 First Quarter..... 13| 4 8 6/ 7 8 9
Pull Moon........ 121 911l 1211311415 Full Moon........ 8 [10/11112)13]14)15(16
Last Quawter.....20 [16(17/18 195021i22 Tast Quarter.....15 [1718[19{2071(22/28
New Moon........ 27 123124 2526127128 New Moon......-.23 242526127 125812930 1
: First Quasrter.....31 |31
March..........Lobod e dedaag 10 . . :
Pirst Quarter.... 6 [ 2| 3] 4 B 6| 71 8 September....-i--.] 1} 2.8 4 5| 6
Full Moon.. ...... 14 { 9101112113114 Full Moon........ 81 7 8 911011112113
Last Quarter,....21 {16/17/18/18/20/2122 Last Quarter.....13 [14{15]16]17/16{19/20 | .
vew Moon........28 |12312412526:27\28(29 New Moon.. ...... 21-12122/29/24195\26{27 1
30131 First Quarter.....29 (2812930 | .
. . [ I . ' .
Aypril..... ... bt 1 1] 2l 8] 4] 5 October...........l...l...| 1i 2t 3| 4
| Pwrst Quarter..... 4 | 6 7 8 ﬂflﬂll’i]_? Pyll Moom.. ... ... 61 &1 6 7) & 910/11
A Full Moon........ 13 (13114/15(16/171819 Lost Quarter, ... 13 (12[13:1415{16/17[18 |
‘Last Quarter,....20 120121|22/23(24(25126 New Moagt....,»..2] 1G120/211222334125
New Moon..,.....26 |2728/29:30 Firat Qua.it.ei ..... 29 (26|27|28129(30193:
1 May...... ... wdedb 1 1] 20 8 Full Moon..... .. 412 8l 4 6L 8l 7181
Pirst Quarter. ... 4 | 4] 5| 6| 7 8] 9ii0 Last Quarter.....12 | 9i10[11(12[18(14[15 |
Pull Moo... ,...12 11112{13(141516(17 || New Maox.........20 [18{17118l19l20121122
| WQM# 19 [18119i20/21/22(23/24: First Quarter....27 |23124125/26/27|28(29
{ New Moon....... .26 (25/26/27(28/29/30131 | | ... 3ol .
‘ June--. 1 2lsl 4667 4 ]Jegamhgr ..... wl 1
mﬂ@wﬁ&r 3 8 9{10j11/12/13{14 Full Moon... .4 | 7 8
- Full Moo... ... 10 (15116(17(18/19/20/21 || . Last Quantes. .. 11 14015
Last Quarter.....17 (2223/24[25/26/27/28 NewMoon......res 19 [21)22
| -New Mﬂﬂn........i’rd- Eﬁﬁﬂl - ' 1| First Quarder,...26 2829

'r'—'---mreh 2,~1st Sunday in Lent. June 1.—Whit Sunday.
,T_Annl lil*—-Gﬂud Friday. | Novr, 30.—Advent Sunday.
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 JANUARY 1873, 51 DAYS.

MEMORANDA OF PABSING EVENTS,
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THE ALMANACK.

] 1 LSE.;_
21 SuN
3 | Mon
4 | Tues
b | Wed
6 | Thur
7| Fri
8 | Sat
91 Sux
10 { Mon
11 | Tues
12 | Wed
13 { Thur
14 | Fri
15 | Sat
16 | Sux
17 | Mon
18 | Tues
19 | Wed
20 | Tha
21 | Fri
22 | S
23| Buw
i 2% | Mon
25 | Tues
26 | Wed
27 | Tha
98 | Ty

FEBRUARY 1873, 28 DAYS.

. |
MEYORANDA OF PASSING EVENTS,
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| THE H.ilﬂmlﬂt. W |
MARCH 1673, 31 DAYS..

_.. . .
e Lt P
. ] ] i

L

of
h,

MeuMORAXDA OF PASRIXG EVENTS.

Da

l Mnh
Duy of
Wk,

e e ——

uhglﬂ;hﬂa-i
3
3

gt

v 2 v o n
)

ok
-~

5
1

13 Thar —

14 ; M s

15 | Snt _ _ e e em e

16 t SuN I _ _ —

17 | Mom — . ——t -

18 F Toes I o e e _—
) { Wed | o e -
20 ; Thar ) } - _ -
21 | Fri | e _

23 | Sas - e )

23 I Soxn .

24 ! dion . _ - — -
25 ~ ) o
26 I Wed I —~ —— - - —= - T
27 | Thur
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THE ALMANACK. -
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APRIL 1873, 30 DAYS.
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MEMORANDA OF PASSING EVENTS.
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THE ALMANACK.
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MAY 1873, 31 DAYS.

MEMORANDA OF PASSING EVENTS.

Mon | — ————

e — - — A
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Sux 1 | e e
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THE ALMANACK. 20
JUNE 1873, 50 DAYS.
Eé E; MEMORANDA OF PASSING EVENTS.
YiSew {0 ___q____“ _ ___:___ L ,,,,: : -
2 Mon - ,. _ |
3 | Tues B
4 | Wed '! - 4
o ¢ Thur o )
6 | Fri )
7 | Sat o - o T
8§ | BUN » S o “ __
9 | Mon i A
10 | Tues - T )
11T+ Wed | - - )
12| ol *
3| T .
14 | Sat
15 | Buxy | ) B v - )
13 | Mon ! T I )
17 { Tues - -
18 | Wed ) - -
19 | Thur " _ o ~ )
20 | Fri ) ,
21 | Sab iy
22 | SuN )
23 | Mon 11 )
24 | Tues N i B .
25 | Wed ’ - .
26 | Thar | . -
27 ' Fri '
28 ' Sat - -
29 | Buw —— .
30 | Mon — — .
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3| 34 sonas , |
E: 3& MEMORANDA OF PASSING EVENTS, _; : ;
)| Fri R - __m" T T

| 2 Sat | i o
- 3l 8un e _ ] -
4 | Mon . _,‘ ' *,
| 5 t Tues . \
6| Wed . _ e e e
7 Phur - — ’
~E Fri S e = v
y | Sat | —— _ )
10 | SUN
"11 | Mon _ .
12 | Tues
.13 Wod : :
14| Thur [— e e _ _
15 | Fri — — 3 —
‘. 16 | Sat e e
-.17 Sty f ~
18 | Mon e
19 | Tues —— —— _ 3 .
20 | Wed N |
Thur — . . ~ o
2 | Fri L
| Sas — S e _
Suw . _—
i Mon
Tues | _
. | Wed ' +
, ~Thur

THE ALMANACK.

 AUGUST 1873, 31 DAYS.

H - .
. X - L

| Fei
I Sat
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THE ALMANACK.
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CALENDAR

ExaMpPLE~To ascertain the day of the weck corresponding to March 5, 1869, |
year tor 1863, opposite which will be foand the letter C, (termed”
the Dominical Letter); then look in the Table of Months;, opporite March, for the
same letter (C), and underncath the eolumn containing it will be found the Calendsar
fer March, 1869, wluch shows March 5, to bo Friday. When the Calendar for the -
i Month is found, any other day of the week or month can easily be ascertained. ,

| 100k in the Table of

CAT FN

Showing the Day of the Week and Month in any Year [rom 1500 to 1500,

N I e

JA R,

It will be observed that there are two letters opposite the Leap Years.
letter is wsed for January and February, the second for the other months.

—_——.—— . =

Tahle of
YEARS,
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200 T (29 W j20| T |20 M
30, F 30| T 180 W |50 T
31l 5 11 F a1l T Bl w{

866 G -

.
[ S




. . - L .
-— e — e " ' x -~

33

GOVERNMENT TETLEGRAPH DEPARTMENT.,
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COVERNMENT TELEGRAPH DEPARTMENT.

TELEGRAPH ACT.
LEGISLATIVE COUNCIL OF INDIA.
Tre 24ty Mancen 1880,

The following Act, passed by the Legistative Council of India, reegived the nysent
of the Rizht Honorable the Governor-General, on the 12tk March 1860, (communi-
cated to the Legislative Council, on the 24th wlem), and is hereby promalgated for
sreneral information .

AGT NO. Yl OF i880.
An Act for regulaling the establishment and mainagement of Fleetrie Telegraphs in }ndﬂim.

. !
WiekrEAs it is expedient that hetter provision should be made for requlatine the
establishment and management of lines nf Electric Tels-
graphs in India; It iz enacted as follows :— .

L Aet XXXV, of 18534 (for vegulating the establishment anil management of
Fleethic Telegraphs in India) i herehy repealed, except as
1o any act or offence which shall have been done or com.
| mibted, or to any fige or penalty which shall have been jn-
carred, or fo any procecdings which shail have heen commenced, before this Act shall
come int operation, and except also ag to any license for the cstablishment of a line
of Electric Telegraph granted undor the snid Aci. Al things done under the autho.
rity or in pursnance of the said Act, shinll be as valid and effectual as if this Act had
nat been passed.

II, Within the British terrvitories in India, the Governor.(General! of Imdia in

Preamlile,

Act repealed].

Governor-General in
Couneil to have the ex-
clusive privilege of cstab.

lishing IKleciric Tete-

grapls,

I'roviso, |
III. Whoever shall

Penalties for establish.-
ing or maintaiping nnau-

thorized Elcetric Tele-

grapha,

IV. Whoever shall

Penalty for using or
working such Telegraphs.

V. The Governor-General of India in Conneil may,
Government may take- public emergency,

Conneil «hnil have the exclusive privilege of establishing
lines of Fleotrie Telegraph. Provided that the Governor.
General of India in Couneil may grant a license to any
person or Company or establish o line of Electrie Telegraph
within any part of snch territories, which license shall be

revacabie on the breach of any of the conditions therein
contained,

otherwise than under license duly granted as aforesaid

establish, or after revoeation of such Jiconsa maintain a
line of Tlectrie Telegraph within the said territories,
shiall be liable to a fine not exceeding one thousand Rupees,
and for every week during which such line shall be main..
tained shall be fable to a further fine not exceeding five
handred Rupees. - .

use a line of Rlectric Telegraph, knowing or having reason

to believe that it is an nplicensed ine, for’ the purpose of
sending or receiving messages, or shall perform any service
incidental thoreto, shall, for every such offeuce, be Hﬂvbl&ﬁﬁ"
@ fine not exceeding fifty Rupces. - bl

on the occurrence ﬁﬁn‘;
e of

take temporary possession of any’

*| Possession of Telegraphs Electric Telegraph established urder license w:ﬁh‘in*tha g"ﬁ&ﬂ

‘Y eatablished by License.

; ¥I. Any Railway Co

Government may es.
tablighTelegraphs on land
of Railway Company.

Railway, a Iine of Electric Telograph, and shall give every

territories, A :
mpany, on being required so to do by the Governor-General

of India in Councii, shail permit tha Government to estab.
lish upon the land of such Company adjoining the line of

Teaszonable farility far agtabhliebhiors oo wofe o 2t . = 7 _
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184 GOYKRNMANY TELEGRAPH DEPARTMENT. |
VII. The G.;;vgmut_[}a'neml of India in Council'may, frum'timﬂ to time Prame |
| Cowneil to frame rules for

N &l

{'the -conduct of Govern-
| ment Telegraphs,

- _F:Gnvﬁi{hmént not res- Government Eilectric Telegraph Department failing to
; punuibla for loss or dam- trunsm:it. ??ith Accuracy any message emtrusted to himg for
age. | transuussion ; and no such “person shall be responsible for

{.-~ negligently, maliciously, or fraudulently.

' thle'liue. wire, or by injuring any portion of the line #v posts, or any

| to transwmnit or deliver received tor trausmission or delivery, or shall wili'uliy or

- B: :EE;T:fled with or withount labour, for a term not exceedivg two years, or to fine,

‘rules for the ctmdust of Rlectric Telegraphs ‘established
by Government unot inconsistent with this Act, and theréin
prescribe the regulations, vonditions, and restrictions ac-

¥ _ : o .
" Governor-Geneval  in

mitted.

) .‘.U"_II':I, The Government shall not be responsible for any inas _br_ damage which

may OcCUr in consequence of any person employed by the

any stch loss or damage, unless he shall canse the sguie

| 15{ Whoever shall, without permidsion, enter iuto the pignal room of a Govern. |
- _ . ment Telegl'aph Office, or shall refuse to quit the snime on
Penalty for intruding being requested to do so by auy Officer or servant employ..

into signal room, &e. ed therein, or shall wilfully obstroct or impede awy suoh |
- Officer or servant ir the performance of his duty, shall be | -

liable tv a fine not exceeding one hundred Rupees,

X, Whoever shall wilfully cause or attempt to cause any interruption .tu the
transuussion of signals along o line of Riectrig Telegraph |

Penalties for cutting established by the Govermnent, by cutting or injuring the

listrument or apparatus, or by any other. meank, shali be -

liable to imprisonment, with or without hard Ia.l‘.l}ur, fur a term nog exceeding two years o

¥

or to fine or to both.

- XI. Whoever, being in the employ of the Government in the Electric Telégmph. |
_ o Ih‘rpm*}:ment, shall willnlly secrete, muke.uway with, alter, |
Penalties for omitting or omit to transinis, any message which Le may Luve |

messages or for divulg- otherwise than by the official order of a Secretary to the
ing messuyes, &c. Government of India, or Government of Madras or Bomba

or Lieutenant Governor of Bengsl, or of the North Wes. |

torn Provinces, or of the Punjab, or Chief Commissionew .of Qude, or such other
Officers a8 the Governor-Genoral of India in Council shall authorize to give guch
order, divalge any wmessage ov the purport of any message or signal to an pergon
not entitled to receive or to become ucquainted with the same, shall be [iable ‘o

XII. Whoeéver offers a bribe to any persons in the employ of Gufe;ntnent in the

Electric Telegraph Department in order to induce gnch -

Peualty for offering a person to act in a manner inconsistent with his duty,

shall be liable to be imprisoned for a term not exceeding -

[ gix months, or to fine, or to both. |
. -XIIL, Whoever, being in such employ, shall be guiity of any act of drunken- |
. . wess, carelessness, or other misconduet, whereby the | -
Penzlty for miscon- transmission or delivery of any message shall be endam..]

duct. | gered,or who shall loiter or make delay in the irafs. |

o ' . mission or delivery of any message, shall be liable $o im.
prisonment with or without. hard labor, for a term not exceeding three montka, or ]
to a fine not exceeding one hundred Rupees, or to both. o :

' XIV. Yhoever, being in such employ, shall trangmit by the Electric Tﬁlegmph i
any messsage upon which the prescribed c¢harge hag'd .’

oL
Pt

" Penalties for sending not been paid, intending thereby to defraud the' Go- 7%
messages without' pay- vernment, shall be liable to be imprisoned, with or withou {

R
B L
ot
T

mEﬂt tﬂ Gﬂ?Pl"]’lmEntL hﬂr‘l‘1 ]ﬂhl’l]" ‘FI'I"" mOF ST T e o ah s ) e s b W e e P I . JE ]

cording to which all mesgages and signals- ghall be trans- | -

!



If GOVERNMENT TELEGRAPH DEFARTMKET, .

XV. Whoever shall transmii or cause to be iransmitted by an Eléotrié-Dele- 1 -
. graph established by Government a message which:#8 |

Penalties for eending knows to be false or fabricated, shall be linhle to Be .-
fabricated messagos. imprisoned, with or without hard labor, for a term not-| -
- ) exceeding two years, or to fine, or to both. EEERRCS
XVI. Any person not being a European British subjeet, who shall, boyoud ‘"
local ?imits of the jurisdiction of a Court of Judicatnre

- Jurigdiction beyond lo. established by Royal Charter, commit any of the offences ] -
cal limmts of Supreme mentioned in Sections X, XT1., XII., XIII., X1V., and ;{F_f
- Cours. . of this Act, shall be punishable upon conviction by any {
' Magiatrate within whose jnrisdiction the offenee shall be |

i

. pean British subject, the offender shall be punishalle jron conviction before a Conrt | :.::
of Judicatnre established by Royal Charter. -

XVIL Any person, whether s European British subject or not, who shall, within | .
e b aixs the local limits of the juvirdiction of a Court of Judies--]
Eﬂ_i]ufiﬁﬂﬁtm;} “Q?TEE; ture established by Royal Charter, commit any ‘of the | -
Court P offences referred to in the last preceding Section, ehall be |

T punishable upon convietion before sueh Court. ' ]

XVIII, Any person, whether a European British subject or not, who shall ba l
guilty of any offence, for which, according to the provisions

Fine how to be adjudg- of this act, he shall be liable to a fine only, shall be punigh-
ed, able for such offence by any Magistrate of Police for any ]

‘whose jurisdiction the offence shall be committed ; and any person hereby made |
| Punishable by a Magistrate of Police shall be punishable upon summary conviction,

XIX. All finos impused under the authority of this Act, for offences punishable
by fine orly, by any Police Magistrate, Magisirate, Joint- |

committed. ~If any such offence be committed beyoud the said local limits by a Bure-

_ of the Presidency Towns of Calentta, Madras, and Bombay, | ;
or for the Settlement of Prince of Wales’ [sland, Singapore, agd Malacea, Magistrate, 1
yoint-Magistrate, or person lawfully exercising the poweras of a Magistrate, within §

Fine how levied. Magistrate, or person lawfully exercising the powers of al .

. Magistrate, may, in case of non-payment thereof, be
levied by distress and sale of the goods and chattels of the offender, by warrant |

under the hand of any of the above-named Officers, and in case any such fine shall | |

not be forthwith paid, any.such Officer may order the offender to be apprehended and

(istress, unless soch party shall give security to the satisfaction of such Officer for his
appearance at such place and time as shall be appointed for the return of the warrant. |-

wise, and if, apon the retorn of such warrant, it shall appear that no sofficient dietress
can be had whereon to levy such fine, and the same shall not be forthwith paid, or in’
case it shall appear to the satisfaction of such Officer, by the confession of* the party
or etherwise, that he has not suficient goods and chattels whereupon sueh fine or snm
of money could be levied if a warrant of distress were issned, and such Officer, by

suflicient distress, &c. to hard labor, according to the discretion of snch Officer,

ing four calendar monthgwhere the amount shall not exceed one hundred Rupees, {
and for any term not exceeding six monthe in any other case; the commitment to | .
be determinablein each of the cases aforesaid on payment of the amount,

1 XX. If any Sergant of the Government employed in the Electric Telegisph
b Department within the dominions of any Foreign Pritice
. MAuthority to pileishGo-  or State in alliance with the Government of India in which
"rirn_mﬂnt Servante who an Electric Telegraph is established by the Government, shall
commit offences against within the dominions of such Prince or State commit any
this Aot in Foreign Ter- act hereby prohibited, or omit to do any act hereby requir.

detained in gafe enstody until the return can be conveniently made to stgh warrant of |

of digtress, any such Officer may take such security by way of recognizance or other- 1

| o warrant under his hand, may commit the offender to prison, | *-
Imprisonment if no there tobe imprisoned only or to be imprisoned and kept |

. for any term nobt exceeding two calendar months where.]
the amount of the fine shall not exceed fifty Rupees, and for any term not exceed- {7
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ment shnll be.guilty of an offence, and on conviction thereof shall be punished in the
{ same manner as if such act had been done or omitbed within the said last mentioned
] territories; and every such person may be tried, convicted, and punished sither by
1 five or otherwise, according to the nature of the offence, by any Court or officer duly.
empowered by the Governor-General of India in Council to take cognizanee of uffences
coramitted in such dominions by Servants of the (Government, or by any Court or
Magistrate or other competent Officer in any part of the British territories in India in
the same manner as if the offence had been committed in such part.of the territories.

« *XXI. The word " Magistrate” in this Act shall include Jnint’-Magiafrafea and

persouns, lawfully exercising the power of Magiatrates,

Explanation of terms. and the word * Fine” shall include a penalty of for-
L feiture. : |

XXII. It shall be lawful for the Governor.General in Council to frame ruleg for

" the conduct of any Electric Telegraph established by

. Government to frame license under this Act and to declare from time to time
rales for Telegraph estab. what portions of this Act shall be applicable to such'Tele-
lishment by license, - graph and to persons using the same, or employed in cous
. nexion therewith., 1t shall also be lawful for the Governor-
 And to declare Act ap- General in Council to declare from time to time that this
plicable to Telegraph es- Aot, or such portions thereof as may be specified, shall be
tablished within British applicable to an Electric Telegraph established or to be
Tervitories by Foreign established within the British Territories in India, by any
Powers, . Foreign Prince or State with the consent of the British
Government, and to persons wusing such Telegraph or
omployed in connexion therewith. S

M. WYLIE,
Clerk of the Council. ™

TELECRAPH RULES AND RATES.

The following revised rules and tariff g-elmtiﬂg to the despatch of Telagraph messages _i;“
INDIA, BRITISH BURMAH, AND CEYLON sanctioned by the Governor-General in
© Council with effect from the Lst January 1872, are published fot general information,”

.‘ 4

CENERAL.

Rule I.—The acenracy of messages ig not guaranteed, and the sender and receiver:
mmt acoept all risks arising from non.-delivery, errors, or delays. ,

TRule 11.—Telegraph Stations are divided into three classes—1si, those perfbnﬂng

o s permanent day and night duty ; 2ad, those performing fall
Clagsification of Offices. & o qutv . 3rd, those of limited day duty,

Except on the days stated in Bule III, atations of the 1st class are open day and
Offics b night for the reception and transmission of messages. -
ce hours. Stations of the 2nd class are opex from 7 o.M, till 9 p.u.

' Stations of the 3rd class are open from 10 A.M. till 5 p.41., and on Sundays and the
holidays enumerated ir Rule 111, from 7 to 8 A.3 and from 4 to 6 Py,

Ruls 'JII.—All Oftices will be closed to the public between the hours of 8 a. m.
Hours of business on nnd 4 P. m. (local time) on Bunday, "Cliristmas Day, New
! Sundays and Holideys.  Year's Day, Good kriday, and the Queen’s Birthday,

Rule IV.—In cases of life apd death, or of extraordi.
nary emergency, a message countergigned by the chief
Civil or Milifary authority- at a statlon, or by any of the.
anthorities eppowered to *f clear the lins’ {see Rule XT.VIY

I  Exceptions in favor of
1. smergent telegrame sign-
{/#d-by competent autho-

s PEe
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TBLEGRAPH RULES AND RATES. 87

‘Rule V.—No messago or nfessages of more than 200 words can ba gont at any one’
time by any priyate individual or firm, and no.second mes.

L1m1t to length of mes- sage by the same individual or firm t111 after the lapse of
saged.  three hours, anless the lines be free and nob required by'
' : any ene Elsﬂ '

Rule VIL-—Senders of messages are advised to w:mo'
their messages in an unmistakeable and distinet hand, and
to use the shorteat and most familiar words they can aelﬂﬂt '
The more intelligible the message, the greater is the pru-;
bability of ita being correctly transmitted. /

| Messapes shouid be le-

expresged

ACCEPTANGE OF MESSACES FOR TRANSMISSION.

Messsgoea must be legi- Rule VII.—DMessages must Me in the Roman chax
bly written in the Rumau acter, and legibly written. Messages can be sent in verna~
charactbr. cular, if written in the Roman ‘character ; the charge will

Mossages in the verna- be the same as for a message in a foreign la.nguage.
cular, -

T

At stations other than the Premdeney Towns, every |
assistance possible is afforded to natives in the tmnalatmn | R
of messages into English or vice vorsa.

Rule VIII,—The body of the meaaage muat be preced. |
Form to be followed.  ed by the addvess, and followed by the signature. The
true signature and address of the aander must always be

’ _, written at the foot of the messape.

Verification of private The sender of a private message can always be called
messages may be insisted upon o prove that the signature attached to it is
upon, genuine,

Bule IX.-—~The address must contain all the information necessary to eneure the |
delivery of the message at its destination, and the sender |

Full address necessary. must in all casea support the cousequences of 1naufﬁm&ne3 &

of address. After the message is once despatched, it can
neather be completed nor rectified except by the despatch of a fresh message.

. . Rule X..—Messages may be written in ordinary Englith
I{})rd:nﬁryﬁtgher.aaﬂﬂdﬁ Ia.ﬂyunge in cipher, in Code, or in gny foreign longuage-
an joretgn messages. written in the Roman character.

Ordinary messages can contain oniy standard English dictionary words.

Cipher messages are those which consist wholly or in part of groups of figures or |
letters not forming words. The whole of the cipher portion must be composed am:l'u-
sively of letters of the alphabet or exclugively of figures. The body of the measage :
may cunamt pither whnlly of cipher or partly of cipher and partly of ordinary lan. |
guage. The parts in cipher must be placed between parentheses, separating them
from the reat of the message.

EXAMPLES OF CIPHER MESSAGES WHICH ARE muxaslﬁnl.
“ (459’3") (63289) (469) (181764).”
“ Send sharp-(839) (2146). Further shipments (154).”
“(AVK) (B) (CPG) (GKRSN).”
“ Exchange falling (BK §) (F B J K) No demand (BK J)."*

Meseages translated for
natives.

1

.EIAHPLEE OF CIPTHER MPSSAGES WHICH ARE NOT ,J.DHIEHIHI;I.
“(45 ABC) (234 XYZ).”
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# Oode’ messages are those in which & number of recognised words follow each
ather without {forming eense.

. x
] - - Messages consisting of nouns, adjectives, &c., nneoanected by verbs and other
parts of speech necessary for the formation of sentences are cousidered © code”’ mes~
gages. Cipher and code messages are alwayd repeated back by every ptation en-route.
¥ o onsure the greatest possible acouracy. -

Rule X1.—Mesgages in ordinary language can contain no anubngl combinations,

~ sbhbrevistions, or conatructious, nor words of mave than

- "'No unsual abbrevis- giz syilables, Any word in common use, which, although

‘Yions or combingiions requiring two wordd to express, 18 generslly recognised a3 }.
1 permitted. one word, is charged ag one word when so written ; when -

R the two parts are got joined by o hyplien or apostrophe, and -|.
{ when less than seven syllables. * Halfpenuy,” “ Twopence,” Threcpence,” up to

in Flovenpence,” when Wrilten as a single word, count as one ward only. “F. 0. B

and «C. ¥ 1,” when writen as separate letiors, sye each counted as three words, but |

"when writben * Fob,” *CH,” ds one word.

Rule X1I.—Every interlineation, reference, eragure, or | -
alierntion of words should be anthenticated by the gander |
of the message, or by his representative. '

}. 'y, Bule XIII. DMessages from places where there is no Telegraph Station should |
) SRR - bo addressed to the neavest Government ‘Telegraph Office.

1 - Msagages sent by Post by Post registered, together with Telegraph’&tamps gufhi.
1 4o Telegraph Stations for cient for their payment; or if Telegraph Stamps be nob |

i isgion. procurable, Postage Stamps at the rate of seventéen anhas |
- per Rupee. Such messages are charged at the day rate wi
1 whatever time they may reach tha Telegraph Station.

1. ;Anthentication of cor-
1 vections neceasury.

3 . Treatment of messuges In the cagse of a private message sent by Post tonl .
4 received by Post for Telegraph Station with an insufficient number of stamps, |
transmission insufficient- the messzge and stamps will be retnrned ¢ Beariug” to the

ly stamped. gender, who should in all cases give ks full addresa. L

‘Rule XTV.—Mossages can be addressed to places where there are no Telegraph |
 Messages addressed to Siations. In such cases, tho sender must state from what
non.Telegraph Stations, Telegraph Spation the message shounld be posted.

| Eaample.~To Kalka, ¢ Post Umbaila,” or Kalka, “ Post Kussowlie.” To Gud-
duck, ¢ Post Dharwar,” or Gudduck, © Post Bellary.” No charge will be made for
tnland postage, which is defrayed by the Telegraph Administration.

If the sender of a message that has to be delivered by inioa il post wishes it to ba
* gent to deatination by registered Post, he must prepay the postal registration foe of
four angas, and intimate that this has been done by placing the words “ Post regis-
tered,” instead of “ Post,” before the name of the Telegraph' Station at which the
message 18 to be posted. |

Poatal registration is compulsory in the case of messages addressed to places
beyond Indian limits, snd in such ocases the postage and registration fees must be

prepaid. .

. Service messages take
their turn for despatch
with private messages,

Rule XV.—Service messages bave no rigkt of prece-
dence, and take their turn for despatch with private mes. .}
gages, except in cages of preseing public emergency, whea
priority may be claimed on #pecial grounds. B
Rule XVI.—With the following exoeption, all charges for messages must be pre-
paid in cash or in stamps :— |

- “Bearing'’ messages. Mossages are sent ‘bearing” from sea.-ports when
e received by mail steamers or other veasels for despatch,
" but no such message ¢ prepaid” or “ bearing” wiil be received for -trangmisgion until’
e e oo bean wmade known.  Bearing messages will not be delivered

s " i - 'l-"'“- - :.n_'\-"'l-l-l 'lrlll - L i -|
. " - . - N
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- Rule XVII,—~Al charges ou telegrams are prepaid in .
Use of Stamps. Telegraph Stamps, which are procurable at every ‘].‘reustlry
' ard every Government Telegraph Station,

_ Tolegraph Stamps are double-headed, the objeet being

| - Form of Stamp pro- that the upper half shall be returned on the reempt (wheve-

| vides p gnarantee to the by the sender receives a guarantee that his message has

-mender and to Govern. not been sappressed for the sake of the stamps), and the

' ment | lower half shail be affixed to the message as voucher to
X Government, that it has been prepaid.

The senders of mossages should bo careful to affix ibeir stamps on the spaces left
blank for the purpose on the massage forms, the upper half

| Stamps to be properly oa Lhe veceipt, the lower Lialf on the messane, and to see that
affized to the forms, the Stamps are defaced with the Oftice Stamp whith beara

l . the name of the station and date.

Telegraph Stamps eut in two, before being sent into
Telegraph Office, or which arc 1n any way defaced, cannot
be accepted.

| Cub or defaced Stamps
1 eannot be received.

+ : . Proper Forms on which to wriie messages are avail-
tF?meEbmmﬂbIB grUE ahie gratis at all Telegraph Stations, and senders are re-
ava _Etﬂ Lona. guested to use these forms only.

Rule XVIII.—No uunpaid messages, except those specified in the Departmental
Bogulations, shall on any account be transmitted. A violas
tion of this rule wiil suject the Signsiler or Telegraph
Master in charge of the station from *which a message is
improperly despatched to dismissal from the public gervice.

. No unpaid messages to
be despatched nnder pen.-
alty.

Ralo XIX. —Telegraph Masters are required to refuse to transmit a message which
may be of a decidedly objectionable or alarming character.

Objectionable messagea Should the character of o message be disputed, the matier
to be refused acceptance. may be referred to a Seoretary to ‘Government, if the dis.
pute occurut the seat of Government, or to the chief Civil

or Military Officer if at & provincial station. . )
CHARGES.
Rule XX.—No charge is made for the transmission of the address. ,

The address inclndes names of stations from and to which the message is to be
deapatched, the bond fide names of the sender and addresses,

Free addrésa. and the laiter’s addrsss. No other words can be trans-
mitted unless paid for as part of the body of the message,

and the Officers of the Telegraph Department are authorized to omit from the address
any words which are not essential to the correct delivery of the message.

Hule XXI[.—Ths following are the rates of charges for
a message in ordinary English language-—

(a.) Between any two stations in India, or betweed
EUAgo. any two stations in the Provinces under the Adminisira~ |
tion of the Chief Commissioner of British Burmah, one Rupee for every siz words or
t less, exclusive of the address.

(b.) Between any station in India and any station in British Burmah, or betweesi
any station in India and auny station in Ceylon, one Rupee eight annas forevery sie |
words or legs, evclusive of the address.

(¢.) Beiween any station in Ceylon and any station in British Burmah, fwo Rupees
for every six words or less, exclusive of the address.

Charge for a message Rnle XXII.—The charge for a message in cipher, in
in ciphwr, in words of code or in a foreign language, ia double the charge for a
- | concenled meaning, or in message in ordinary English language.

‘Charge for a message
in ordinary English lan.
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double charges are levia- 6 . a. and 6 4. 1. (local time), nlso on Sundays and the

}um | o TELEGRAPH, RULES AND RATER. . J
p | ' . S— o ARy H
| Messagesdespatched to Rule XXITT.—A message can be sent from any station

and from Railway Sta- of the Government Telegraph Department to any Railway
tions without extracharge Telegraph Station, or vice versa, without additionsl chafge:
Rule XXI1V.—The local rates in Ceylon are one Rupee for 20 wordg inclusive pf ad- |

- dress, for any description of message between any two '}

Ceylon local rates. stations not ewceeding 200 miles apart, with eight sunas for |

- | - -every additional ten or fraction of ten words. For dig. |-

tances greater than 200 miles, those charges are doubled. Donble charges are levied |
on messagen sent after hours or on holidays, the same as in India. 1

- _ Rule XXV.—A donble charge will be Ieﬁed on all.
Occasions on  which messages tendered for transmission between the honra of

-
kT
i

_r"'_:'i-;ﬁﬁrda separated by an ® counted a8 sc many separate words. (This rule does not |-

ble, . following holidays :~—Christmas Day, New Year's Day, !
* Good Friday, and the Queen’s Birthday. | B
TARIFF, |
No charge is made for the {ransmission of the address. See Rule XX. o
" : o= . =
Ep D Lo 1.
5 % |2.20 '
“EREE: 3
For every six words or less, exclusive of E‘ L 2 2
- the address. 25 |2 2 D .
. E - IrE“--h--u-- 5
o2 \© &8
= =
= =L
| Rs. A, Rs, A - “ o
Between any two stations in India |1 0} 2 0 |See Rules XXT(a)& XXII. |
Between any two stations in the provinces 1 o
nnder the administration of the Chief Com-| T
misgioner of British Burmalh « ... 1 ¢12 0 De. do. |
Between any station in Indie and any station| S
in British Burmah ... ‘as «.|]1 818 0 |SeeRules XXI(3)&XXII. |
Between any station'in India and any station b
in Ceylon Vo .11 8{3 0 Do. do.
-Between any station in Ceylon and any sta- , | -
tion in British Burmah. 12 01 4 0 ‘SeeRules XXT {¢) & XXII,
CEYLON LOGAL TARIFF. #
\ N §
For a message of 20 words, including addpess, ° | e
. " |[For every addi- |
f - tional tenor |~
fraotion of
ten words,
Between any two stations in Ceylon not exceeding 200! L
miles apart . e . ...| One rupee. | Eight annas,
Between any two stations in Ceylon exceeding 200
miles apart... . i s+ Tworupees.’ One rupeo.
| - Words joined by. & Rule XX VI.—~Words joined by s, hyphen are counted |
<} hyphen, | a8 50 many separate words, B IS

Rule XX VII.—Words separated by an apostrophe are |-

nhe. annly fa naung sm Fhe macogeiaite saes o ae ¥ (Xavianal e ¥l
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Rule XXVIIl..—Proper names of towns and persons, names of places, streéta,- afﬁpg, L

~ titles, Christian names, prefixes, and qualifieations, avé !
Proper names, iitles, &e. counted. for the number of words employed to express
| them. | , " .

Every seporate charac- Rule XXIX.-~Every separate character, whether lote |
ter, including an ander- ter or figure, is counted as a word. The same .applies to
line, charged as & word.  an unterhine. y

PRule XXX.--Signs which the instruments express by a single signal (signs of
- | punctustions, hyphens, apostrophes, inverted commas, par-
Sigos of punctuation. entlieses, fresh paragraphs) are not counted. But decimal |
points, commas, fresh bars of division, used with figures, are
- each counteg as a figure, Signs used to separate groups in cipher messages are count-
ad each as a figure or letter, unless the sender expressly desirés that they be not-
1{ transmitted.

Rule ®XXI.—When numbers are expresged in figures in ordinary messages,

each group of five or fewer fizures is counted as a word ;

" Charges for figures. letters added to figures to form ordinal numbers are each
counted as a figuve. - S

Rule XXXII.—In ciphor messages, the parts in ciplier mnst consist exclusively o

o Arabic ficures or exclusively of lotters of the alphabet, and }

Method of counting be placed between parentheses, separatind them from thﬁf?*‘

L cipher megsages. rest of tl}_e message, All the characters, figzures, letters, or

signs employed in the cipher text are added together, the

total divided by five, ard the quotient, plns one for the remainder, if there be any,
, gives the rtumber of words the ciphers repregent. '

Rule XXXII{.—All that the sender writesin his mes-
gage to be transmitted is inclnded in the cost. but the ad-
dress of a message, as defined in Rule XX, will be irans-
mitfed without charge. .

- All words to be traus.
~mitted charged for.

The dey, hour, and minute of receipt of a message into a Telegraph Office for

_ - despatch are in every instauce added hy the department

{ - Dateand time of receipt and teleyraphed free of charge. Senders may, however,

/| added by the department date their messages if they think fit, but the sender’s date, |
1 and transmitied free. eif given, will be charged for, and, to avoid confusion with

{ that miven by the department, will, if written at the be-
ginning, be gransferred to the end of the messagze. ’

Rule XXXIV.—A message addressed to seversl
persons, or to the zame person in localities: where

delivery is to be effected by different offices, is charged
| ’ for a3 80 many separate mersages, " '

i 'Mult,iple megsages charged
_ | a8 separate messuged.

Rule XXXV.—A message sddressed to several pergons in one locality, or to the"
same person at several places of vesidence in one

| - Maltiple messages chargod locality, with or without transmission by post, is
Ag'One message. charged for as a single message, but a copying fee of
I four annas, independently of postage, if any, is charg-

-1 ed for each destination after the first.

Rule XXX VI. —Seorvice messages from all public fanctionaries must be paid for in |

cash or in stamps prior to despatch : .the rates are the same

'} Charges om service forservice messages as those charged to private individuals.

Y MEREAZeS. - (This rule will be relaxed in the case of Secretaries to Governe

. OO ment and the clief Civil gnd Militery officers of a Station,
1 bt 3o them only in cases of emergency, the sender of the message being bound to take the
¥ mecessary steps to ascertain the amount of the charges on it and to pay them into the

| Tolegraph Office without fail within 24 hours,)

———

RECISTERED MESSAGES.
| vamiairation nf mageameg  F018 ZXXVIL—The sender of any message has the power

N

L
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Rule XXXVIIL—The charge for repistering is equal to the charge for the ‘mea-
sage. A registered message is indioated by the word |

Charge for registration.  * recommandéa,” which, to ensure the greatest accuracy, is
g telegraphed (frec) both in the official instructions and. ng |
the first word of the text of the message. - o]

Rule XXXIX.— When a message i3 vegistered, the different stations employed in

. ite transmission collate it as it passes by, repeabing it to.
Treatment of register- ecach other integrally, and the terminal station, immediate- |-
Ted messages. ly after the delivery of the message, dadspatches a telegram b
to the sender announcing the exaet time at which it reach- | -

ed its destination, If the message cannoi be delivored, the return telegram indicates
the circumstances which prevented delivery, and, if poszible, gives the information
- . nbeessary to enable the sender to cause his message to reach its destination. |

Priority of return mes- Ruie XIL.—The retnrn messace has priority in transmis-
sage. sion over other messages of the same clags, - |

Rule XLI.—The sendor of a registered message can have the return messago ad. |
dressed to him at any statfon by giving the necessary in- |
i . Theretuarnmessagocan structions, The words necessary to convey these imstruc-
be sent to any station. tions will be considered as part of the message, and chrged:
for accordingly. | o

PREPAID REPLIES. S |

Rule XLII.—The sender of a message can prepay a reply. He must add the words |
“ roply paid” or * answer paid.” These must form tie concluding words of site messsge,
bat will not be eharged for. On depositing the corresponding st the, sender can add
{free) to the words ** reply paid” or ** answer paid”? the amount to which he wighes
the reply to be limited. When the words “ reply paid” alone are given, without ‘any
specified amount, it will be understood that the minimnm charge only has been pre. |-
paid. The terminal station paye to the receiver, in Tclegraph Stamps, the amound |
prepaid, leaving it to him to send his answer how, and when, and to what address, he}.
pleases ; or not to send one at all.  The reply is considered in every respect ag o fresh
| message. Should it be impossible to effect delivery of u reply-paid message, the ter-.
| minal atation sends a telegram to that effect to the sender, and this telegram takes the
i place of the return message for which a reply has been pwepaid. The words * reply
paid”’ or “ answer paid” entitle the addressee vo receive the equivalent of the mintmum.
charge only, and if he wishes to answer at a time when the double charge is levied, he muat
pay the additional cost himself. It should be dastinctly wnderstood that it 1s not cﬂm@ﬁ-
sory on the addressee to send a reply., The duty of the Telegraph Department cotigists
stmply in paying to him in Telegroph Stamps the amount deposited, leaving him ot
liberty to dowhat lie pleases with . | -

DELIVERY. g

Rule XLIIT.—~Messazes will be delivered free of charge

Free delivery within at any place within five miles of n Telegraph Stntion. Be-. |
five miles of & Telegraph yond this distance, messages will be sent by Post or by
Station. such other means as the sender may arrange and pay for. :

Rule XLIV.—Any additiona! words that may be riecus: ¢

Wonrds neceesary toex- sary to explain the delivery of a message, when its destinaé-T
plain delivery are charg- tion is more than five mileg beyond the nearest Pelogtaph

ed jor. Station, will be considered ag part of the mesuage, and |«
charged for accordingiy. A

Rule XI.V.—Should the addressee of a message leave the station to which 1t is

. addresged, and it be sent on by Telegraph to soms cther
Charge for re-address- station, an additional charge of one Rupee for every six

-4 ing a meesage. words of message in ordinary English language, and of twq.
O Rupees for every six words of message not in ordinary
_-%Eghah i_angt}?,ge, must *he paid by the addressee for every exira addrese, before the
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CLEAR LINE MESSACES.

Rule XLVI.—On emergent occasions of great importance, the publie func-
tionaries named bslow have the power to *‘clear the line,” that is, to suspend the
receipt and despatch of all messages until the one for which the line is * cleated” is
pagsed on:— . , )

{1}.—The Governor General of India.

(2).—The Governora of Madras, Bombay, and Ceylon.

(8).— Commanders-in-Chief, India, Madras, and Bombay.

{4).—Lieuienant-Governors of Bengal, North-Western Provinces, and the Punjab.

{5).—Secretaries to the Government of India,

(6).—Secretdriea to the Governments of Madras, Bombay, Bengal, North-Western
Provinces, aud unjab, . |

(7).—Chief Commissioners of Oudh, the Central Provinces, British Burmah, and
Mysore and Coorg.

(8).~—Agents to the Governor-General, Rajpoolana and Central India.
(9).—Commissioners of Sindh and Peshawar,

(10}.—Director General of Telegraphe in Indig.

(11).—The Regident at Hyderabad (Deccan). »

The messages so sent are, however, to be paid for in cash or in" stamps, as other
gervice messages.

REFUNDS.

{  Rule XLVIL—No refund will be made for a message delivered wholly or partially

in an unintelligible state {or for late delivery, mis-delivery,

Under no circumstance or non-delivery) nnles it be registered (recommandde), A p-

lia a refund given for a plications for refunds, as also all complaints respecting

non-registered message. messages, should be addregsed to the Telegroph Check
Office, Calcutia.

{ Every claim should be made, under penalty of rejection, within three mn‘r;tha
from the date of the megsage. When an overcharge has been made on an Inland mas.
| sage through the neglect of the Telegraph employds, and when there evists no doubt what-

ever as to the justice of the claim, the amount overcharged will be repaid af once by the
‘Telegraph Master. | '

Rule XLVIIL.—If a registered mesaage be not delivered through the fault of the

cos Telegraph Department or be delayed or mutilated to spoh
§ : ang
- E{l}:iﬁ{;ﬂ:ﬁ :fm;? EEEE an extent as to be manifestly unable to fulfil its objeot, the
ed messace. whole charge made for it will be returned to the gender.,

miggion has commenced, he can dosc; but the charges

Not admissible when & upon it will not be returned when ouce the stamps are |

meseage is cancelled at, cbliterated. If the message is in course of transmission,

the sender’s reguest. or hag already been degpatched, it can only be cancelled by

- a paid message from the sender to the Telegraph Master. of

| the terminal station. If in addition the sender wishes to be informed by Telegraph-in

what manner his request has been acted upon, be must deposit the cost of the return
telegram. | ' o

DBLICATION OF SECRECY.

Ruls L.—To secure secrecy as much as possible, all persons, including Offcers of
the Department not actrally on doty, are sirictly prohibited from entering the aignal.
room. Bresch-of this regulation renders an offenderliable to a fine of Rupees 100
under Act VIII of 1860. ,

* ; . - A .

Rule XLIX.—If the sender of an Inland messape wishes to cancel it before trang- |.
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Rule LL~—Violation of secrecy on the part of any person in the Department will

- be puonished by dismissal frompffice, forfeiture of arresrs

" Penalties for divalging . of pay, and a deglaration in the official Gazette of the'in.
the contents of a message. capacity of the delinquent to serve the Governinent in any
_ capacity. Breach of this rule renders the offender liable
to the farther punishment of fine, or to 1Impt isonment with or withnut labor not
exceeding two years, or to both. Itis a violation of seorecy to mention the fact that

» mossaire has been received or despatched by any partioular person or firm.

~  Pule LII.—The sender and receivér have a right to be furniched with certified
. | | true copies of any message sent orreceived by them; s
- Qertified copies of fized charge of four anvas i# made for every copy furnished.

‘mesiages obtainable by As no Telegraph Office keeps copies of mmessages ionger

gonder and receiver. ~  than three days, applications for m?ihs required after that
| time has elapsed should be made to the Teloegraph .
Check Office, Calcutta. | S e

. Applications Tor copies must be made within six months of the date of the mes-
sage. At the expiration of that period all messago drafts are destroyed. S

One anna must be enclosed for pﬁstag'e of the reply, failing which it will be aﬁt-_

“bearing.” . L

—

PRESS MESSAGES.

Rale LiII.—Under certain counditions, to be aascertained on application to the
Director General of Telegraphs, (Traffic Branch), bond fide Presa measages, 4. 6, me#-
sages in the ordinary English language addressed to, and intended for publication in a.
*newspaper, can be despatched at reduced rates: _ .

]
#

 COVERNMENKT TELEGRAPH DEPARTMENT.
| CIRCULAR.. |
‘It has becn decided to issue certificates to correspondents of news-papers to enablp -
them when travelling to avail themselves of the reduced ratea for
Trafiic, Press N P Mossages which they may despatch from eny Govern.

ment Telegraph Office. Such certificatea will be in .the form
given below and will require renewal every year. - -

' If the requisite certificate, signed by the Director General, iz presented to a Tele-

Megsages is printed on the hack of the form of ceriificabe, and is also given below.

NEWS.PAPER CORRESPONDENT'S CERTIFICATE.
‘ 1872. | o
{ertified that ' e

.-

news.paper, and that'Se s
entitled under the Rules for Press Messages sanctioned by phe Gowernor Gen in
1 Council with effect from the 1st January 1872 to send telegrams of manifestly public

interest, and containing no commercial news of any kind, to the address of that news-

.
"1 4

| on Sundays and Holidays. _

&

i

“.'-...-.-.L_.-.- J"'l_..u .--.-.l.n.l ﬁ.j m.-.‘ n“;ulﬂ -.-M rﬂ J;.l'l

O il i

¥ been previously revoked owing to an lr:fring‘amaph of the Rnl‘e!-pﬁnteﬁ on the rE?ﬂ-gi .

graph Master, he will register it, and will accept at the reduced rates, mentioned in'| -
{ para. 6 of Traffic Cirenlar 19 of 1871, all messages coming under the Préss BEnles which | -
may be tendered by the persoir named in the document. A copy of the rnles for Press |

o

“has been registored as the correspondent of the-—2 it ]

paper at one.fourth the ordinary rate, and without extra charge when sext abnight or |

.

. Ok ]

'k~ This certificate will kold good until the 3lat December 1872, unless it shall 11379{+

4
PR &
i -_5'..__-..'. .-
L

.‘1
&
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| O{BIAN TLEGRAPH-STATIONS. Ty

) RULES FOR PRESS MESSAGES. - L e
| 1. A ¥ TPress” message is defined to be & message, written ordinacy English
language, originating in India, British Burmah or Ceylon, addressed only toa news-
- paper or news-papers within those limits, and intended for publication in its enfivéty {
infuch newse-paper or ews-papers. The message must be one of manifestly poblg-]
| interest; and must contain no commercial news of any kind. B

| _ --2.; ~ All rmles and regu]ﬂ,tiqnﬁ that apply to ordinary messages apply also to PI'.BHi { P
| mansages, except as regards the charges. | HE

o s The charge for a * Press’” message will be one.fourth the ofdinary rate, and
" giot be subject to the morease levied onordinary messages despatched at night, and ont
‘Sundays or Holidays,

4. Before the concession can he applied in any particnlar instance, the name of
| the Press Assccigtion, Firm or Individual furnishing the news, and that of the newa-
| paper in which ib is to be published, must be submitted to the Director General of Tele.
graph in India, in whom is vested the power of refusing the concession in any particuler
| cape on snfficient grourds, or of withdrawing it after it has been granted, should he
have reason to believe that the conditions are in any W&y infringed. |

%

K In no case will the names of & news-paper and #s correspondents be register- "
1 od until after a declaration has been made by both parties, that the contentis of the
‘mesgages shall he published as transmitted, and shall be nsed for no other purpoge. .

COVERNMENT TELECRAPH DEPARTMENT, -

List of places in India and Ceylon af which there are Stations for the Desparfﬁk :
A and receipt of Telegrams by the Public. -

For Detailed Rulos and rates, See Tariff Sheet. |
| {4t Class Stations are open | 20d Class Stations are open | 3rd Clase Stations are open |-

day and might. from 7 A, M.t 9 P, W, from 10 a. M. til D P, M,
, A ° il . 2t
~{ Abbottabad®* - ol 8rd B
Aboo* 0 3rd ) Akyab¥ ¢ b 1ab D Aveak, B.1.
| Adoni, M. Allshabad* .| 1at | Arrunghatta, E. B. ...]
Aong®* .1 1gt [.Allahabad, k. 1, i Asgensole, E, 1. -
| Agra® R o | 1 Aleppi* .| 2nd | Atcheepore® ves| 2nd
aﬁ” Agra, E. I, | _.12nd | Allumdangah, 2. B. ... Atgaum, 6. I. P .o .
.1 Ahmedabad* ...| 2nd Allyghur® ...13rd | Attaree, P. i )
1 '} Ahmedabad, ». B. ., Allyghur, E. I, Attock* woe] G4
o+ 1. Ahmednuggur® « 1 9d) Amboer, X, Vi Auspree, M. R SRR
. 1“Alpmoodpore, E. T. ... { Ammapettah, . 8, L... Avady, M. T ST
" lkhrnm Road, E. 1. +». ‘Amrolee, B. B. eea|’ Avenashy Road, ¥ af "
T Ajgmen, 0 &R .re Anarkullie, 7. e Azimgunge, L. Bs - esqp
n Ai _ : .+e{2nd } Andaree, B. B. . , N
1 Akdla® ... 3rd | Annund, B 8. B. -

Akols, . 1. P, ‘e Arconum JunctionM.. Rabsi, . 1. P. ras
! Alabp onén darine bhel | Arconum, €, ° voe Babasoul, 2, L o

FERELES AT =t o, PRy LR R LR o L 0 . b LI . |
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. | | —
0 - m mn
3
| : 5 &
{ Pagra, 6. L. 1. . Bimlipatam® .4 1s¢ | Chandore, 6. I. V. =
{1 Babawa, E. 1. . Biawa bridge, G. L Pe... Chappabatte, c. &8. £,

Baijodth, B. L. vae Boinchee, E, L. ...l .| Cheechawutnee, P.&D.;

' Baligurriah, B. B, .. | Boisur, B. B. ...]= | Chioacole® ool Srd )
Balasore®* - ; ...| 3rd| Bolepore, ®B. 1, Ceue Chinchpoogly, G.1.P. v/
Bally, B. L. | Bombay* .| 1st! Chinchwud, 6. 1. P.

1 Bailygunge, B. B. Bombay, 6. 1. P. ‘o Chindwara, 6. I. P.

Bandors, B. B. Boodalore, ¢, 8. 1. ... Chiunamapett, M. - .. .-
Bangalore® .... 1st! Boolundshuhur, E. 1. ... Chittagong® SR U

Bangalore, M. Rovee, G. 1. P, Chogdah, E. B
Bangalore, . 8. 1. . . Boree Bunder, a.LP.... Chola (Bunlundahnhur

1 Bankipore* | 2nd| Boregaum, @. 1. P, s} Raqad,) & L. |

Bankipore, £. 1. Borhampore, G. I. P. ‘ gihmnaﬂauga,h, B, Bs eer

i Barajrec, B. B. andl Chumarganm, B. B. -«
I Bareilly® ol 2nd Proacir® 1 & ad| €hunar, B. 1.
| Baroda* ...| 3rd| Broach, B. B. - Chundnsa, E. B.

‘Bareda, 8. B. e ‘ Buckassur, E. I. ..l . | Chunga Manga, P. & 1.
Barrackpore® .} 2nd] Bucktearpore, E. I« Chuonnoo, P. & 0. ..

" Barrackpors, E. B. ... Budlapore, G. L B, .- Churney Road, 8. B
Barrh, E. L. el Budnaira, ¢. 1. . ... Cochin® "vee| 18t

Barses Road, . L. P.... Buggoolah, B, B. Cocanada™® L] sty
Basrah, c. & 8. E. ... Bulsar, B. B. Codoor, . voe |
. Dassein B.mﬂ B. B. .. Runkerry, G. 1. B, «= Coimbatore, M, v
Boag, P. & n.’ .1 - | Burdwan* ...| 2pd| Colar Road, ». ...t
Beawur.® ...| 3rdi Burdwan, E. 1. Colgong, B. I.
Bechooan, E. L Burgarh, E, I, vo Gt:-lnmbn* {Ceylon) . -
Beddish, B L, Burhan, £. 1. Comillah¥ ae | 2nd -
Beches, £.1 Burhes, E. I. | Comercally, E. B.  «ej . [
Beejapore, E. I. el Burhee#* Gﬂnjecﬂda,
Beeleomora,* Buarnuggur® ol 1 Conjeveram, C. are
Beerh, g. L. P, . | Burrgkpore, B. L. ... ﬂunm.ghur £. 1. {(Tem-
%eg“ B & Do Burrara, D ...\ | porary a0
pigaum®* | 1st| Burriarpur, 8. I, ... Cooch Behar®* . ...|8rd
' Belgachee, %. B, ~ e Burtoa, E. L. Coompta® ? aes] 18
Bellary* .| 1sty Buxar, ® L Coopum, M. - .. '-
Bennres® ! 2ndi Byculla* ... 2ngl Goorls, G. tl P,
Benares, E. I. Bycalla, or 1. P. Cootipoordm, M.  ..|
Beora®* 3rd Coasie Bridge, E. T. 3
Berewlee {(Dyaur,) n. B, C. ("Bemporary) oo
Berhampore (Ganjam*)) 2nd Cuddalore® exs| S0
Berhampore, E. I. . Cachar* «.| 3rd]| Cuddapah, M.
Beypore, M. Cadgoody, M. _Cudumbathoor, M.
Bezwarrah® . ...| ist Calentta® .1 1sti Cudumudy, 6. 8. 1. . {-
Bhandoop, 6. L.P. ... Calicot® .| 2pdl Cuttack¥® wilat- |
Bhorwarres, 8.5 - Callian, 6. 1. P. Cuttalay, 6. 8. L. .

Bhaugalpore, E. EA | Camalpore,* . Cynthia, E. L

Bheelar, B, B. . Cannanore¥ ee| 20a SETITS TR
Bhosawul¥ - 1 1st| Canning, €. & 8. B, . i - ‘f |
‘Bhosawnl, 6. 5. P. ... Carger, 6. §. L. - D.
. Bhuﬂpnr&, 2. L Carwar¥ ol 2nd -
4 Bhnrtpore, | ...| 3rd| Cawnpore¥* ...l 2nd | Dabonra, E. I. ]
o der, B. 5. Cawnpore, E, L Dacoa® o) 186
| Br&batty, ®.1. (Term Cawunpore, 0. & B. ... Dadres, B. 1. .
- Chalisgaam, 6. L. P. ... Dadur, 6. 1. P.

: - Chanderphgore, B. L ...} Damagodinm* L
B}!m, L. I, . Chandnee, G. I B. .. | Damaun Road, B3, -’ -
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Damergaum, 6. I, P, «.} Ferozabad, E. 1. oo
Dandreedib, 2. L. ... Frere Street, s,

- Darbajee, # . Futtehpore, . 1. ...
Darjeeling¥® o] 3rd | Futtyghor® .| 3rd
Deocksal, 6. 1. P, . Fuatwah, . 1.
Deebhorah, & I, | Fyzabad#* .4 3ed
Deesa¥* - Lol st '

. Deewn, G. 1. P, L G.

" Dehra* ...|8rd
Delhi* ...12nd | Gaiepoory, E. 1. .-
Delhi, &. 1. Galle (Ceylon)*
Deobund, D. o Garrawarra, ¢. L P, ..
Dacree, . 1. . Gazeeabad, E. 1.

Deolalee® oo} 18t | Gazeeabad Junction,
Deolslee, 6. 1. P. p. & D, ..
Deéra Ghagee Khan* ...| 18t ) Ghidhour, E. 1. .
Dera Ismail Khan* ...|8rd | Ghogah, ®. 1. oe|

« Dhanoo Road, BB, .. Geridi, £. 1 .
Dharwar# ...[ 8rd | Ghotes, G, 1. P. .
Dhollera, G. 1. P. ,e Goa¥* ..|2nd
Dhond, . 1. P. Goalparah* ..|3rd
Dhoobree* o] 20d | Goalundo* .| 186
Dhooliah* vea] 011 | Goalundo, E. B. .
Dhurrarah, E. 1. ‘oo *Golwood, 1. B.
Dhunrum Khundee,6.1.P. Goodoor, G, 1. P,

" Diamond Harbour* ...|2nd | Goolburga, 6. 1, 2. ..,
Dildernagore, E. I Goona* e | 3rd
Dinapore®* (Goondacal Junction, M

{ Dinapove, E. I * Gooty, M
Dongerganm, 6. L. P. ... Goraie (Kﬂﬂﬂhtﬂa,) B.B.{
Doodneh, 6. . P, .. Goorintum, M,

Doomraon, E, 1. Gﬂﬂskarah, k.1
Dongree, B. B, Goraie Bridge, E. B. ...
Doorgapore, E 1.« Gowhatty* ..12nd
Dorbazee, 8 Grant Road, 8 B. ...
Dowlaishwaram¥* .| 8rd’ Guhmer, &, 1.
Dum.Dum, E. B. cor Guntoor® il Brd
Dygaum, 6. I. P. Gwalior¥ Jrd
E. H.
Echapore, E. B. Harownes, 0. & ». ...
Egutpoora, 6. I. P, ... Hattrass, E. 1. voe
Eilamanore. G. 5. 1. ... Henzada* oot 18t
Enchampilly* ...|8rd | Hingunghat¥® - .1 8rd
Erinpoorah® 1 3rd | Hooghly, k., 1. .

{ Erode, c. 8. 1. e Hooghly, Point® - |20d

1 Erode Jupction, M. ... Hotimurdan* .- 13rd

i Etareee, ¢. L F, Howrah, E. 1.

| Ktawah, . L 1 Hordah, 6. 1, P, o]
Etols, B. B. Huardwar® ...[3rd

. Hurroppsa, P. & . .
F, Hurzood, 6. 1. P. bos
. " ; Hyderabad (Deccan)*., End

1

I
Indore* -
J.
Jacobabad*

Juddubpore, C. & E. R..
Jagofes, E. B..
Jaffna (Ceylon)*
Jagadispore, &. 1.
Jalesur Road, e. .
Jamtarrah, E. 1.
Jeempeer, g,
Jetwar, E, 1,
Jehwoor, 6. 1, P.
Jeypore®
Jheelum*
Jheenjuck, E. L
Jokye, E. I,
J ﬂl]urpett J unﬂtlﬂn,
Joongshaie, s,
Jowra*
Jowra, G. I. P,
Jubbulpore*
Jubbunlpore, B, I
Jubhbnlpore, 6. L. P. .o
Juggadaree, r. & D. ,;
Julgaum, 6. L. P,
Jullem, 6. I. P
Jullundhur*
Jullundhar City, P. &D
Jallundur Gautun-
ment, ». & D,
Jnlpigovie*
Jumalpore, E. L
Jummogee, E. 1.
Jundialeh, p. & D.
Jusrah, E. L. .
J uswanthnagnre, E. If..

ray

LY F]
kb
LY ¥

LE L]

LN 2]

L E R
M.

* ima
LN ¥

K.
Kamptee®
Kanchraparah, E. B....
Kandy (Ceylom)®

L LT

e T ':.- -

2nd

drd

3rd

| Lab

i2ud

|9 L
ikr
.

&
a

Kangaum*

L L

——

it.—Cotton seadon.

“'End- |

D L b ol

nd or 3rd otherwise: .
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3+ ) 5
N & — e '
. 1. . na
Karalee, ¢.1. 2, % | Mogulserai, ®, 1. -
Keamigree, 8. e %zlﬂzﬁ P & D eor} 18k Mohar, £ 1.
‘Keem, B, B. - , Lala ita: E' e Mohesnunda, B. I. ...
L petta, @¢. 8. I. ...
FK«EEm.} &, T. P Lanowlee. & 1.7 Mﬂhﬂ] G. I P, .o
, & 1.7, y -
Kevalore, G. 5. L Y.assn] Muhuna, G.'1, 7,
fraim, G, T. Ps o
} Kbaga, £. 1. Loodiata. p. & 0. .. | Mokameh, .1, ...
" Khamgaum, G. L. P, T.oonee - ) i Monghyr Fort, B. T. .. .
Khanah, 7. & p. e Luukad’ v te Montgomery* - D
! Khanawalla, p, & D. ... Tucki Yo Mo - Moodanoor, M. T B
nckie Serai, 8. 1. ... 5 :
Khandallah, 6. 1, P. Lucknow® o Mooltan® eaiind .
.. +2nd Al
Khankeer, ¢. L. . ... | Lucknow, 0. & & r Mooltan, P, & D. N LR
Khanoo Junction, E. 1. , PR e T Mooraroee, E. L. ol
Kheirgaum, @, ¥, P, A Moortazapore, 6. I. P.,.} -7 ]
Kheirwadee, 6. 1. P. ... ! ' Moradabad® v 20d
Khoorjah, . L Madrag¥ ...] 18t | Morapare, M, ol
Rbhondwa®* ool Brd | Madras, ¥ Morar* .| 378
Khundwa, 6. 1. P, Madras, G. s. I. Moulmein* wi2nd #
Khunng, 2. & D. . | __ 1st & Moznflern s P, &D N |
Khuordee, G. 1. P. : i Mahableshwar { 3rd Muﬂda,pmflgmguf
Khnrmatar, E. L. | Mahavajpore, E. . . e Muddikarry, M. el
Khutowlie, 7. & B, ‘I Mahim; B. B. - Mud Point#® o 20d”
Kirkee, ¢. I P. .- Mahreb, c. r. P, ... Mugowan, E. I N D
ﬁirkiefmm, G. 1 P e Mailputty, M. e | Mugrah, €. 1. .
Litarpore, P. & D, ... ; 1std&| Mu; aaon, k. 1. .
Kiamrggunga, E B .. r Malabar Point* { ard | Mulkapore, 6. L B, ... .
Kohat* ..i3rd | Maligaum®* 1 3rd | Mnllapooram, M, .
Kolapore* 4 3rd i Malloor, . S e ‘Mullarpore, B. I waf . ]
Koksa, E. B. vor Malwah, B. I e Mulleer, s. O I |
Kondipuram, M. Managr (Ceylen) .. Mundisore® it 4
Roomarcolly, B. B, | Mancoor, ®. 1. ) Mangltepore, B. 1. - wa - T
EKorun, a, 1. P, - Mandla, G. I. P, Mungdoo* veof G
Kordachary, a. 8. 1, Mandws, o 1.7, Munmay, 6. 1. P, O SR
Kooshten {Liocomotive Mangalore* ...2nd | Munuonpore, B. 1. ]
Shed,) k. B. Manickpore, B. 1. ... Murree¥*+ ofBud.
Manowrie, E. 1. .. Mussawud, ¢. L. . .. -
Kosgee, M. Markoondie, E. 1. |, Mussoorie ¥4 | Brd
Kotres, s. | Masplipatam® o j20d | Muttra®* o Brd
Krigtna (River,) ¢. 1. F Matheran .| 3rd | Myanoung* veo] Brd
1 Kujgaum, 6. 1. P. ... Mayting, s, Myhere, 2.1. o .4
Kujraly =. 1 .. ‘rIﬂDunuld’EChnultry, Myjee, ¢. 1. P, ‘oo
Kulikery, @. 8. 1. ... McLeod, 8. s Mymaree, E. I. .o -
Kulitalay, 6. 8. I Meagaum, B B. ' Mysore* | 2nd
Kurchuna, E. L Meau Meer, Bast . & D
Kurjut; a. . P. Mean Meer, Wesh, P.&D N.
Kurkulla, G. 1. P. ‘e Meer Gunge, . L. P.... | EEEE
Kurmool* ver Jrd | Meerut® X .121‘111 Nagercoil® PG
Karrachee®* . 1gt | Meernt City, p. & D. Naggery, M. R
Kurrachee, s, “ } Meerut Cant. p. & D.... r Nagpore* PR I 1.1
Eurmhganm G, T, Pususl Mehmoodabad, 8.5, ... Nagpors, ¢, 1. P.
Kurruck Baile, 6. 1. 1. [ | Meijam, E. 1. ' Nandgaum, @, L. P, ...
| Kngearah, 6. 1. P. . ..} .| Mercara® ..| 18t | Nandore, 6. I.'P, .
.| Bussowleo® voo 3rd { Mhow* ...2nd | Narel, c. 1. P, .
-3 Xntoha Roo, ?. & p- . l Midnapore* w1208 | Nargaom, ¢ LB, ...
Kntnﬂa, E. I b | Mirzapore* e i29d | Narkuldangah, (I.nucu
Vo s Mivzapore, B. 1. ! Shed,) B B. .l .
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| Nagsick® . 12ad] Palles, E. 1. A | Rejpore, 2 & b, vt
¥aasick Road, & 1. .. Pallsl, B. B. .. Reajunpore* 3rd-
Nawadeah, E 1. Pandooah, E. 1. .- | Ramudggur, E. B, sl

| Nedamungalum, G. 5. I. Pangeghur, ® I, Ramoo* ' el 2nd

| Nesmgaum, G. 1. . < Pangsa, . B. i Rampore, 6. 1. 2. .. .

1 Neemuch® __12nd | Panclee, 8. B. ‘ .._] ' Rampore, Hant, E. I ...

|- Neemcha, E. L. Paphoond, E. 1. o Ranaghat, k. B

| Negapotam* : | 1st | Pardee, B. B, '11 (& %ﬂﬂﬂﬂguﬂge* ++e| 2nd
“Negapatam, G, B. I. ... - 1s gneegunge, B, I, ... |
?ie%uli-e* ’ 1 3ed Farell,*f { ond Ranga%m#g ’ o) 1et |

| Neriad, B, B. Parell, G. 1. P. Rawal Pindes* 2nd
Newaee, B. is .| | Pardll & . o\ | Reddipully;m. |

| Newera Elia (Ceylon)* Yarns, 6. 1. . Rovere, & 1. B, . ...
Najdongree, G. 1. P+ .oy Paggoor, a. S. 1. "re! Rogoonathpore, 2. I'...

! Rimbbra, @ L P . Patna, E. 1. : r_Rﬂﬂmh, E. I A
Niphar, 6. I P. Patus, 6. 1, 7. ; Roorkee* .. [2ad
Nowssree, B. B. | Panmben¥ .| 1at | Royalcherroo, M. R

1 Nowshera* | 3vd | Pawkoor, E. L. oo Rutigm* ..| 2nd

| Mplhattee, €. 1 Peerpointee, 1. I, . -

" Nulhattee, t. B Peperia, 6. 1, P. o 5.

| Nuiwar, &. 1. P. Perambore, L. e . * |

| Nunchetla, A. . Peranduray, M. N Saburmuttee, B. B, e

| Hﬁﬂdﬂlﬂﬂr; M. IvY PErpEIlgaddj’, M. "? B&hﬂruﬂpﬂrﬂj r, & D.vas '
Nursingpore, G. I P v Peshawar* ... 20d | Sahibgunge e
Nusseerabad (Rajpoo- Thillour, P. & D ool fahibgunge, E. L. ...

tanh)}* L 1erd Phugwaral, 2. & D. “.li Saipore, G. L, P. I
Wusseerabad (Khan- Pondicherry¥ o 13t | Saktighur, E, I. ..
- dﬁﬂh!) G. I P. _?__ Pﬂﬂdj’, AL are Bal&mungglum, G. 8 1L
'| Nyehattee, E. B. ... Poogalore, G. 8. 1. \I Salem, M,
‘| Nynee, E. L : Poolgaum, 6. 1. P. 3 Samuuggur, €. B, ..
| Nynee Tal* +13pd} Poomulwaree, ¢ 1. P... Samulputty, M, e N
,' : Poona® . st Sattara® e Ord
Yoona, G. 1. P. ...’ Saugor Island* . 2nd
0. | Pownar, 6. L0, . Sealdah (Terminns) £8)
Prome* ‘oo 2nd | Searsols, E. 1. >
Omerkote® _{8rd | Pulloor, C. Secundersbad, (Dee.|
O“.kﬂirﬂrh; P, D, un -Plll'lﬁj", M, ‘o 2 d ﬂ'ﬂﬂ}*‘ b 31"&{ ’
60 ' N 15t& Purneah® | 2nd | Secunderabad, B 1. o0}
mmwuttge . { 3rd { Purodah, E. B. ‘e Seepreck ...| 8ed
o &R M -Patoor, M. Sehora, ¢. L P,
Oorooles, G. 1. I . Puttamby, 3. Sehorn Road, B 1. ...
Ootgcamund*® 12nd | Seemultollah, ®. 1. ..
* ’ . Q- Seonee (Nﬂgpnra)i . 3r.[1
P. Seorajpore, k. I. LB
Quilon* ,.48rd | Serampors, ¥: 1,
.| 1st | Serathoo, B. 1, s
E. Setarampore, E.1. .| © *
lat Sownee, 6. LP. sl
Raiwind, P. & D. ves Shahabad, 6. 1P+ “ial
Rajampeti, M, Shajehanpore*  * .. J2nd
Rajbaree, E. B. iy Shajapore® , | 8rd
3+d ! Rajgown, E. I, .. Shapore, 6.1 P. - ee|
Rajkote* ...| 2nd ] Sheagaum, @. 1. P. -
. Radmehal, ¥ 5. *
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Sher Bhah, p. & p. ... T.

Bhervaroy Hills, m. ...}

Bhikarpore* v.: 3rd | Tadputri, M, e
Shillong#* Tanjore, M, e

! Shoaygheon* Tanoor, M.

] Sholapore, . 1.P. ... Tanna, a. 1, P,
Sholinghur, M, Tattepore, 2. &n. ...
Shoranoor, . Teenpabar, . 1. ...

{ Sickle, 6. s, 1. Tellicherry#* . 2nd
Simla* { lst&| Teroovembore, a.g. 1....}4

e Theruvellam, ,

{ Simreeg, 6.1 P. Thystmyao¥ .t 20d
Sindes, 6. 1. P, Timbornee, ¢. 1. p, ...
Sion, B, B. Tinnanore, u.

Bironcha* Tiroor, M. e
Sirsa Road, E, 1. Tirapetty, u,
Birswah, ». & », . Tirntany, . .

-Sirsoni, . 1, . Titwalla, . 1, P,
Sigsowlee, 6. 1. P, Toondla, g. 1. ver]
Sleemanabad, . 1. ... Topossie, 1. 1.
Sodepore, E. B, .. Tounghoo (Burmah)#* [2nd
Sohagpore, ¢. L. P, ,, Tounghoop (Arracan)¥ 1st
Somanoor, M, . | Trichinopoly, ¢. s. 1+, .
Somna, k. 1, Trincomallee (Ceylon)*
Sonapore, ¢, & 5. 2, .., Tripatoor, m,
Sowda, 6. 1., P. . Trivalove, ¢, 8, 1. ..,
Sucheen, B. B, res Trivandrum¥* o 20d
Sukkur#* Trivellore, M,
Sukyldeah, g. 1. “ Tuolligum, 6. 1. . .,

L*Sultankunga, E.I. .« Taticorin* o] 1gt
Sanjan, B, B. .

Sunkery Droog, w. ...
Sunnehwal, ¢, & p, ... U.
Surat* .

Surat, s. B. Umballg* v..| 2nd
Sutna, k. 1, . Umbally City, p. & D...
Sydapore, G, 1. P, Umballa Cantonment
Sylhet# p. & b, !

' | Unritanr# ..!8rd
N. B.—No charge is made

. -’ﬂla Stations marked with

The Stations without tﬁ& asterisk are
the Railways being indicated by the

B. B, atands for Bombay, Baroda & C. In
C.&8.

+*

G 02 bef e
7 =f b

2]

letters afixed to the

» Hastern Bengal, 0.&R. ::
» East India. P.&n.
» Great Indian Peninsula, 8. »»

3y Gr eat Sﬂﬂth‘&l"ﬂ of Indis, C.

- gy —

1

S
Umritsur, 2. & p. .,
Umulsar, g.», .
Unclesur, 8. .
Undal, . 1.
Undarab, E. 1.
Uf'ﬂhﬂl"ﬂh, B I. . : " gy
Utchnldah,x. 3.

v
"Vﬁniemhaddy, M. ..
Veerungaum* , [dpd
Vellore* coe| 2nd
Vellore, a1, )
Veraur, ¢. B, ey
Vingorla* e 20d
Vizagapatam# .| 2nd
Vizianagrum* ... 3rd

V.
Walliar, w; .
Wanradbaram, p. & n
Wassind, q. 1, P, om
Wasgad, B. B,
Wontimettah, M. ava
Wootapolliom, 8. |,
Wudwan* e 3rd
Wurdhs, g, 1. p, veu|
Wurrengaum, 6. 1. p..,,
Wutkallee, »,
| Y. | .
Yedaghurry, 6.1 ». ..
Yerragoontla, M. ..
7. :
Zumuneah, £ 1. nL

asterisk are Government Telograph Stations, ‘
Railway’ Telegraph Stations, the w
Stations, vizg:— .. -

dia. { X. B, stands for Indisn Bran
» Cslentts & South Bastern. | M

Madrng

Y
e pa

for delivery within five miles of a Telegraph Station,

.*' .
ch, . *
- - - "

Oudh sad Robiloana,

‘Beinde,
CUarnatic.
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'GOVERNMENT TELEGRBAPH POREIGN TARIFF, - 'BY
TARUFF FOR FOREIGN MESSACES. 1
| .~ The Tariff is for Messages containing from 1 to 20 words, including pames apdd
| addvessed. A message containing from 21 t0 80 words, ig charged for at the rate of
-1one rate and & half. A message ‘from 31 to 40 words at two rates, and so ox. i
'} All charges 'muat be prepaid-by the sender, except in the few cases in whioh !
the Rules specially state the Receiver has to pay. Stationa within the London Delivery:
Radias— Balham, Battersen, Bayawater, Bermoudsey, Blackfriafs,-BlabkhE&th, Black- {
| wall, Bow, Brompton, Brixton, gﬂmberwell, Campdentown, Chalk Farm, Chelsea, Clap.
{-ham, Dalston, Deptford, Dulwiceh, Easton, Forest Hill, Gipsey Hill, Greenwiﬂh,.ﬁackney;
-| Hampstead, Herne Hill, Highbury, Highgate, Holloway, Hornsey, Islington, Kensing-
| ton, Kennington Kentish town, Kilburn, King’s cross, Kingsland, Knight’'s Bridge, |
Lower Norwood, New Wandsworth, Notting Hill, Paddington, Peckhiam, Pimlico, Pop.
lar, Ratoliffe, Shoreditch, Shepherd’s Bush, Southwark, Stockwell, Statford (Esgex) .
Streatham, 8t. Joln's Wood, Sydenham, Vanxhall, Vietoria Docks, Walworth, Wands.
worth, Waterloo, Westminster and Woolwich. o - - |
N . From Stations Egst
From Stations West . .
of Chittagong. | o Glttegong and .
To all Stations ins ' o .
20 words. 20 words.
' _ . Re, A, R8. A
Aden, via. Red Sea vy . 25 0 27 0
Algeria, via Turkey .., e |0 28 0 30 0
. Teheran I. E. Company’s Line ...| 45 4 47 4
4 .y Red Bea & Marseilles Cable ... ...| 42 4 A 4 |-
. »» Red Sea and Italy . 44 10 46 10
Austria and Hungary, via Turkey ... ... ... 26 0 28 0
. via Teheran, 1. E. Com- -
pany's Line... 43 8 45 8 .|
, ’e | , Red Sea e .. 43 8 45 8
‘Baden, via Turkey ... : . 26 0 28 0
’ s, Feheran ,ee . 43 8 45 8
L 1y Red Sea ... bra aes 43 8. 45 3
Barbary, ,, Turkey o - ven tae 30 10 32 10
Tripoki, , Red Sea ... 40 8 43 8
Beughazi, ,, Turkey o o e 34 0 36 L
| " » Hed Seq ... e, ee] B0 4 b2 4
. Bavgria, ,, Turkey 26 0 28 0
oy « Techerau ... e ‘ee 43 8 43 8
S ,» Red Ses . “re e 43 8 45 - 8
1 Belgium, ,, Turkey ... .y - i 26 8 28 8
: 9w . . 33 _Tﬂhﬁl‘ﬂn ey e Nay &p 4'3 12 45 12
s 4y Red Sea ... res o] 43 12 . 45 12
Corfuw, , Turkey e us 26 8 28 g
. 4 Teheran ... . 45 12 47 12
| » s Red Sea 43 12 45 13
| Denmark,,, Turkey e ol 26 8 28 8 1}
: " ,, Teheran ves .| 437 8 45 8
T 5 Red Bea ... ] 43 8 45 8
1 Bgypt, via Turkey and EL Arish ... v ve] 29 12 a1 . | 18
{ ,, s RedSea . 34 4 . 36 4
| Fraace and Corsica, via Turkey ... o vesl 27 4 29 4
- ' » JTeheran .. 43 12 45 12
e vy RedSea.. ... .| 43 12 45 12
Germany North, via Turkey ... ‘e .o 26 0 23 0
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152 GOVERNMENT TELEGRAPH FOREIGN TARIFF.
TARIFF FOR FOREIGN MESSAGESR.~— (Continued.)
. . From Stations Kast
Frm}lglllafttttmns West! " e Ohittacongand | .
of Lhitiagong. in Ceylon.
| To gl Stations in _ : —
- 20 words, l(; words. -
RS, A, RS, A,
Germany, North via Red Sea .. .. 43 4 45 4
Gibraltar, via Red Sea D e 45 4 47 4
Great Britain and Ireland, vin Turkey 45 8 47 8
| . ,, Teheran .. 45 g A7 8 J
| . ,, Red Sea ML 8 47 8 -
ZLondon and Channel Island, via Turkey .. ... 45 8 - 8
- . ,» Teheran .“ 45 8 47 B8
| " ,, Red Sea ... ... 45 0 47 o 1
Greeee, via Turkey : cr 3 4 27 4 *
. i Teheran ... - vre s 44 ° 4 46 4 - |
7, RedSea .. e ol A4 4 46 - 4
‘Holiand, via Turkey.. cos er s 26 0 98 0 4
© oy 1y TE]-IE]‘ELH . e s . 43 8 45 B
1 ¥ Red Sea tes - . er e 43 8 45 1 8
Italy, via Turkey | 26 0 28 - 0
. 5 Teheran ... . . .. A2 10 44 10
. Rod Sea .e A - 10 4k 10
Java, via B. L. Extension and British Austra-
lia ... e ‘e I - ¥ 4
Batavia and Welteroreden Cables . 39 4
! West of Samarang er - 37 12 39 132
Tast of Samarang® cr e 38 12 440 12"
Luxemburg, via Turkey o« o 26 4 28 4
s , 'Leheran o 43 B A5 8
J " ,» Red Sea e e 40 4 42 4
Malta, via Turkey o  ae . ol 27 4 29 4
s g Teheran ... - s ol 45 12 47 12
. ., Red Bea | 40 4 42 4
Norway, via Tarkey ... e ", ver as 26 12 28 12
’ , Teheran ... ‘s . 43 10 45 10
-t v ,, Red Bea cre are e 43 10 45 10
Perstan Gulf— _
Gwadur (i 10 1 12 12 12
Jack “es L l 16 | 12 18 12
Henjam ... »via Kurrachee 18 12 20 12
- Bushire oo |L 18 12 20 12
F e ) 21 6 a3 | 6
Seilly ?Q’t&s, <ia Turkey . ‘e wet 30 G 82 6
' . ,, Teheran ... ‘or dee tes 46 14 48 14
. . Red Dea . 45 14 48 14 i
Orkuey Tsles, via Turkey ... cer s 29 5 31 8
. ,. Teheran ves y 46 0 48 0
| ) " Red 8¢ ev  ewe e ar| A6 0 48 0
| Shetland Isles, via Tuarkey . 29 8 . 31 8
o B v . Toberan... are  see s 46 0 48 0
i " » Ded Sca 46 0 48 0
“3 Persia, via Kurrachee e vee Ceel 21 12 23 12
. Portagal, via Turkey .. 28 10 30 10
B .. ‘Teheran e TR S - &5 4 47 4
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P4 GOVERHMEHT TELEGRAPH FOREIGN TARIPR, * - 53
T ARIFF FOR I‘DRLIGH MESSAGES —(Cﬂntmued)
1 . From Sta.tmna Eﬂ.st-
i Frz;." gﬁ?ﬂzgiiﬁt of Chittagong and
To all Stations in - in Ceyloa.
20 words, 20 words. .
5 : RS, A. RS, A,
Russia, via Turkey ... re - cor sos 26 i2 28 12
In Europe, via Persia .. 40 10 42 10
y » Red8en ... .. .. .| 40 10 42 10
i Onr Caucasug, via Turkey ... 28 0 39 0
| 6 . ., Porsia.. . 87 8 39 8
6 ,, Red Bea. s es 47 0 49 0
6 In Aﬂm West of Tﬂmsk via Turkey 30 0 32 0
1 6 1 o Persia ... 4] 0 43 0 .
6 ' » Red Sea ... ... 49 0 51 I
6 In Asia between Tomsk § via Turkey 33 10 - 35 Q '-
1 and Werkne Oudinsk... § ,, Perzia . ... 4.4 4 46 4 1}
4] - y, Red Nea .. 52 4, 54 4
Servia, via Turkey 24 12 26 13 -. I
. o Yoheran 43 0 45 0
by »  Red Sea.. e e 43 0 45 o |
Singapore, via B. L. Extension Cable 27 12 29 13
Saigon,via  ,, . China Sub-Marine Cable...| 30 12 41 12
Qpain, via. Tarkey = ... ‘e 28 4 30 a
5, 3 Teheran ... vou 44 12 | 46 1
»» Red Sea vee 44 14 46 12
Sweden, via Tm key . ca s e 27 0 29 0
| 33 TEhEI‘Eﬂ c . . et cas 43 4 415 4
: n " REE’ SEE 14 en kE T 4.3 “':l' -45' 4!
! Switzerland, via Turkey res - ve- 26 8 28 8
ra 13 rl‘Ehera'u a%d (¥ ¥ FAF  EEE 4‘3 0 45 ﬁ
s  Red Sea ves ‘oo 43 0 45 0
! Tums, via Turkey ... ‘. cor s vee 28 0 - 30 0
o ,, Teheran ... oo . 45 4. 47 4
1 , - s BRedB3ea.. 432 4 44 4
Turkey in Asia ... ° .’ .. 21 8 23 8
Ist Division -+ doia Fao., e | 23 4 25 ¢
,, Beaports, via Persia ., - 45 4 47 4
’ » ,, Red Sea 45 12 47 | 12
,- 1nland ,, Persip .. 47 0 49 Q
,, Hed Sea oo e 47 6 49 6
Turkey in Europe, via Fao | 24 12 26 12
s ,, Teheran ... .. ... 43 12 45 12
| ,» Red Sea 43 12 45 $)°>
| Umted Pnnmpnhtlea via Turkey .. s son 24 12 26 12
{(Moltoo Wallachia,) Teheran e ses 42 10 44 10
b s Red Sea ver ane 42 10 44 10
L Wortemburg and } via Tarkey .., « ., w268 a 28 0
Hohenzollern ,, Teheran .. 43 8 45 8
,, Red Sea 43 8 45 -8
Hong Kong,* via B. 1. Extension and China
] Sub-Marine Cable ves e bae 51 4 53 4
Shanchal, via ditto. . os s 63 12 65 12
Norick. —The following changes in Foreign Tariff took effoct fram the IObh
D cember 1871-—Ten word messages abolished on all routes. Rate Via Turkey to Lon- -
| don and Great Britain same as Via Teheran and Suez. !
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&4 TELEGRAPH RATES CONTINENTAL AND AMERICAN FROM LONDON.

” | — e
SPECIAL TARIFFS..

: From To 20 words.
: .
| !
RS, ol
) ""Mﬂarﬂﬂ"- "ra ,..FPEHETIU . rew, 15
' ver oo, [SINZADOTS ... 23

e

a2y Y LT . B&tﬂ?lﬁ&‘?l’f]tll‘?l‘ﬂdﬂl} 3‘4‘
. oo e, Wost of Samarang .| 34
53 aus .. .|East of Samarang ... 85

. vas veo ...{Saigon ... cer eeel 3D
Bﬂﬂlb&y e LT Adﬂﬂ LR L LY 20

word messages.

e 00 Q0 0 o P
p— -~
No reduction far 10

" .

TELEGRAPH  RATES ﬂﬂNTﬂ'lEHTAL AND AMERICAN FRl]M LOND{N.

o

NEW Yﬂl‘k Gltl b .y L3 1] 14 'EX ] Ly ) el . L LY
ngﬂl P avE e R P L L (TN Ty T LT T B
Phllﬂdﬂl?hla* L] ) up *ha P iy as

ol

[ 1 2

(T Ry P

Rﬂﬂﬂlﬂa (Iﬂ E‘tll‘ﬂpﬁ) sua . ’ 1Y L Y ape ang - 1
1 Hussia (west of Tomsk, S:bena) L T 1

Russia (east of Tumﬂk Elhena) cer ase aea eee s eer wee

Bweden . . ses s .t . e oa

Bpain... - .. . ver  ees - ‘e

Emtzﬂr]ﬂ-ﬂd  ne “ae e~ Caw .

Turkey (in E‘urnpe) .
Turkey (in ﬁﬂl&) " o e aee e eer e e

£ .
Anatris and Hungary ... pe ees eee w0 e v 0 7
{ Alexandria (via Malta) e 111
y BHN’EI‘I& and Baden... "ea . an ey aaw LD 0 7
I inm ‘e s “u ans . res e Y 0 8
" | British Uolumhm . . F 1
Caird and Suez (via Ma.?ta) N ¥V A £
| Canada e e e e ae aem e 20F
Gﬂllfﬂmlﬂ: a4 s way .o aan -y . e n I ek 2 13
CInginatti ... .. .o e e el e BB
| Cube. . .. vt eie e e e e e .. 8 2
Denmark ... , . . vee 0 &
rFIﬂ-nﬂﬂ ’a . - saa e ..o T P an - 0’ 4‘
I- (Greece (‘Flﬂ-Cm‘fu) ree sew aue s Caen e ren T 2
Holland ven ces ves . - ‘ee v e 0 &
: Itﬂly e ase v raa A LI e h «u._; - e 0 B
- Jﬂm'iﬂﬂl LN 1 I Xy A w =y Rl L] (RN Ly 3"17
| Mﬂaltﬂl... e it - - o P - enw e by 0 11
- North Germ&ny e . ou .. s 0 7
Hmy ' v en amy . #ea new e T waw XL O G

2

0

2

0

0

1

0

0

0

0

O

G DT G0 S0 T = LD e e

ot e el

na.maﬂ and addresses, with half rates for every additional 10 words.

R —

- at the same rate extra,

r _ Lo

LEy o TRAFFIC MEMO. _

v VA . The Anglo.American Company (via %lantﬂ charge
4 i Tslerrams o Ameriea. P AL o .........g Y T T 73 = T II.E-FH( ) 4

s

L

NDTE —The Continental rates quoted are for messages of 20 words, l‘ﬂﬁlndmg

The American rates are for messages of 10 words enly, addressos Mﬁlﬁ&h&gﬁd ,_

- .
_r.. _-_' - v -

g _—

s

— . - .
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-r THE TRELEGRAPH IN AUSTRALIA. il
T ABLE shewing the Strain corresponding to the Sog or Dip of & Wire, |
suspended at both ends—(Culley.) - o
£ i ' .
| o . |No. 11 wire No. B wire | . |No. 11 wire ;
SEOg ND'.’ 8 wire| No. 8 wire homogene- S.“g ordinary No. 8 wire homogene- |
. ordinary 88} 110 yards | ", 19 ¢ % B8 yards 110 yards ous 110 -
inches.|yards span.|  SpAn.  i.udqspan. inches. apan. SPAN.  |oords span.
. o
: : ib. tha. tha, fha. tha, e,
g4 | 818 429 266 15 510 - 302 |
" 28 326 | 418 280 14 513 42
22 340 g87 | 291 13 | 583 . 448
21 oY _ 486 302 12 62 k o 476
20 877 50§ 313 1l 890 " - b04
19 397 532 324 10 756 e
18 418 560 436 9 841 ver
17 | 448 588 355 8 926 e
16 477 616 374 7 1018 e
THE ELECTAIC TELEGRAPH IN AUSTRALIA. = |
The eatimated cost of the lines will be read with interest, as affording & fair Indez L'
of tho cost of Material and rate of labour in tho colonies. In Victorin the cost of the |
300 milea of telegraph iz eatimated ak 751, per mile, the whole cost being 22.5000 Ina
| South “Australia the estimace is 60!. per mile forthe 320 miles required ; the total
" post, 19,200, The average cost of all the lines of telegraphs in the United States i8
stated to be $200, or about 401, and in this conntry it is rather more than 60l. per

mile, so that the estimaie for tha Australian lines
- Wa would urge upen the Jocal Governments the duty
economy in the construction of the lines. In the United States durability

cotgtantly ocourring in th
ting of the poles, the rupture of wires not sufficiently stro
a slight additional expenditure s
The proposed telegraphic stations on
Thi,
Adelaide, Mouut Barker, Strathalbya,
Gambier. The cost of the maintenance and working
on capital, will be 11,200L.

ELECTRIC TELEGRAPH RATES IN AUSTRALIA. -

the Vietoria line are Melbourne, Geelong,

per annum.—Australian and New Zealand Gasetle,

-

cannot be considered aB eXcassive.
of avoiding anything liks fatse
hos heen
sacrificed to the desire for cheapness of construction, and, ag a conSequence, gaps are
o communications in America owing to the decaying and rot-
ne, aud other caunses which
t the commencement of the works might have nbvin._tieﬂ.
Ballas
gian, Warrnambool, Belfast, and Portland ; on the line in Qouth Australis—
Goolwa, Port Elliot, Guichen Bay, and Mount ¢
of the lines, including interest

-]
Head Offics, corner of William-street and Flinders lane.
CHARGES.
o or from any of the following placey, within the Colony of Victoria:
TEN words ... One Bhilling.
- . Each additional word ‘s One Penny.
o " Press Messages ot half-rates,
. Avarab Cgrishrook  ({Inglewood  {Otway Stawell
- Avoca Chiltern Jamieson Penshurst Streatham
Rairnsdale [Clunes {Kerang Port Albert |[Stuart Mill
Ballarat Colae ) Kilmore Portland [Swan Hill
Beaunfort Coleraine Kyneton Queenschff  JTalbob
Beechworth |Collingwood |Linton Gen. P, Office, Taradale -
¥ Belfaat Creswick Longwood Rosedale « (Tarnagulla
o Belvair Daylesford  |Maldon Rutherglet  |Wahgunyah
Benalla Dunolly Majorca Sale Walhzalla
Buninyong |Hchnca Malmsbury [Sandhurst Wangaratta
Bright Flinders » |Mansfield Sandridge Warrnambool
. . Oampengown |Geelong Maryborough [Bepastopol Wiliametown
Capeo SchanckiHamilton Mornington [Seymour Wood's Point
o TR R ITaarbh oanto A arvtlaka Smvthesdala Vel awndandah




ville, Yankalilla, at same rate,
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56 THE RED SEA TELEGRAPH.

Railway Cire.

Geclong Surbury Castlemne | Meredith Runnymd
- Little Riv. (Gigshorne Wmstn, Jue. | Ballart. W. | Echuea
‘ Werribee Woodend Spencer-st. | Sandhnrst Wmstn, Pr. -

TASMANTA,
From Metbonrne to Launceston, Hobart Town, or any telegraph station in Tas.
mania.
Land lines.—For ten worda 2g., and for each additional word 2d. Submarine Qable,
for ten words 48, and for each additional five words, or fraction of that number, 25,
Hobart Town, Melton-Mowbray, Oatlands, Ross, Campbell Town, Longford,
‘Launceston, Low Heads, Mount Nelson, | | | -

* NEW SOUTH WALES. |

SYDNEY—ten 3s. ; add. 3d.—Adelong, Albury,* Araluen, Armidale, Balranald,
Bathurst, Bendemser, Berrima, Bombala, Braidwood, Burrowa, Campbelltown, Cas-
sjlis, Cooma, Deniliquin,* Denman, Dubbo, Eden, Euston, Forbes, Glen Inees, Goul- s
burn, Grafton, Grenfell, Gundagai, Gabo Island Lighthouse, Gunnedah, Hartley, Hay,
Inverell, Jervis Bay, Kiama, Kiandra, Kyambsa, Liverpool, Maitland East, Maitland,
Merimbnla, Merriwa, Morpeth, Moruya, Moulamein, Mt. Victoria, Mudgee, Murrurundi,
Muswellbrook, Narrabri, Nattai, Newcastle, Orange, Parramatta, Penrith, Picton,
Port Stepene, Port Macquarie, Queanbeyan, Raymond Terrace, Richmond, Redfern,
Scone, Singleton, Sofala, South Head, Tambaroora, Tamworth, Teraja, Tenterfield, .
Tumut, Uralla, Urana, Wagea Wagga, Wellington, Wentworth, West Kempsey, Wind- |

| sor, Wollombi, Wollongong, Yass, Young. | i

¥ o

SOUTH AUSTRALIA. L

ADELAIDE~—ten 2s.: add, 2d.—Alberton, Angfiston, Auburn, Blanchetown,
Bowden, Burra, Burea {Kooringa), Clare, Dry Creek, Freeling, Gawler Town, Gleneig, -
Goolwa, Greenock, Gumeracha, Hahndorf, Holdfast B, Kadina, Kapunda, Kincraig, .
Kingaton, Langhorns Bridze, Lobethal, Lyadoch, McDonnell Bay, McGrath’s Flat, -
Macclesfield, Melrose, Milang, Moonta, Mt. Barker, Mt. Gambies, Mt. Pleasaunt. M#. -
Torrens, Nairne, Narracorte, Neorlunga, Nuriootpa, Normawille, Overland Corner, |
Peninsula, Penola, Port Adelaide, Port Avgusta, Port Elliot, Port Wakefield, Riverton,
Robetown (Guichen Bay), Roseworthy, Salisbury, Smithfield, Strathalbyn, Tanunds;
Truro, Victor Harbor, Wallarco, Watervale, Wellington, Willunga, Woodside, Wocd-

; QUEENSLAND. | | A

BRISBANE~ten 6s.; add. ad,—Bloomsbury, Bowen, Banana, Cape Moreton, |
Caboolture, Clermont, Cleveland, Condamine, Dalby, Danwich, Durah, Drayton, Grat-
ton, Goodna, Grandchoster, Gayndah, Gladstone, Golden Fleece, Gympie, Hawkwood,
Helidon, Inkermsans, Ipswich, Kepple Bay. Lytton, Mackay, Marlborough, Marybo.
rough, Nebo, Pilot Station, Rockhampton, Roma, St. Lawrence, Tarrom, Townsville,
Toowoomba, Warwick, Waverly, Woogarco, Woody Island, same rate.

- THE RED SEA TELEGRAPH.
| (Times 1870} .
The length of the Bombay and Suez cable, chances to he precisely the same as

. that of the French Atlantic between Brest and Duxbury, and, excepting for the liberal

use of ground flint or silica, as a protection against the ravages of the teredo, it#
coverings are alse similar. The teredo attacks hemp with great readiness, andina
cable recently raised that had been lying for some years between Toulon and-Algiers.
was found to have reached, and slightly to have channelled the gutta perecha of the

| core. Like the French Atlantie, the cable will receive extra coverings for a great

distance from the shore. Experience has shown that motion on the bottom of the

1 sea extends to a much greater depth than was at one time believed, and, therefore, in

" |:eddition to the ordinary maseive shore end, it is now the practioe to have many miles

1 an intermediate character befure the comparatively weak déep #¥a section com-
1 Wi s : , o ST o

I"' ’ "1.
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=Hl_— L

|

THE RED 8KA TELECRAPH. - 57

1
Sl —

The central and ezsential portion of the cable, the conductor, consists of a strand
of seven copper wires, six of which are wound in long spiral coils around a central }
otie, Into the section between Rdmbay and Aden these wires are one-fourth heavier |
than between Aden and Suez; but in both sechions they are gnite fine and slender,
weighing at most only 1801, per nautical mile. The strand of wires is then covered
with alternate layers of Chattorton’s compound, & mixture of gutta percha, India rub- |
ber, and other gumg, and of gutta percha itself. The Chatterton’s eompound is first |
applied, and it flows into and fills the interstices between the wires. In the Bombay |
and Aden section four lavers of each kind are employed, in the Aden and Suez sec.
tion three layers; and in both cases the conductor and these layers constitute together |
what is called the core of the eable. T'his core is a little more than a gnarter of an
inch in diameter, and it is sent in three mile lengths from the gutia’ percha works to

| the factory at Greenwich for completion. Each three mile length is wound upon a

huge boblin, and on arrival at Greenwich is put into a tank under water and tested
electrically after some hours of snbmersion. If its condition be satisfactory it ig noxt
covered with a serving of jute yarn steeped in a golution of cutch or other preservative
mixture,and being, in fact, a protective padding belween the core and its outer coverings.
This jute yarn ismpplied by a machine cousisting of several bobbins, revolving around
a tnbular axis through which the core passes, so that it is clothed as it goes on ite
way. It i3 important as vegwards eleciric econdition that the cable should be always
wet. The core on its bebbin retains enourh meoistnre by cohesion to fulfil thia re.
quirement, the jute yarn itaelf is wet, and the elothed core passes immediately into
a tank containineg water. Up to this point, except for the slight difference of thick. |
nesg already mentioned, the whole of the cable i8 alike ; but afterwards its treatment
varies with its destipation. The greatest length, or the 1,874 miles of deep sea cable |.
between Bombay and Aden, requires the least protection. It is covered by nive
gtrande of wire and hemp, each strand composed of a galvanized homogeneons iron |
wire, rather less than one.tenth of an inch in diameter, and surrounded by five yarns
of Russian or Manilla hemp. Fach strand is first passed through a mixture of pitch, §
tar, and ground flint, and the whole cable again through a similar mixture. Lastly, a
strand or strands of yarn are wound spirally round it ; it is again passed through the
mixture, and 80 into a tamk to be ready for shipmeht. The effect of winding the
yarn around the covering wires is tl:at these are not in contact, but separated - from.
each other by about their own diameter. The section next in length consists of 1,205
miles for tha deeper portion of the Red Sea, and this is more strongly protected. Its
covering consists of 12 galvanized iron wires, without hemp, each about the sixth of
an inch in dismeter, and wound on spirally so as to be in absolnte contact. Above
this there nre strands of jute yarn, laid on in two gervings in opposite directions, and
covered with one covering of Latimer Clark’s compound—ihat is, of ground flint and
mineral pitch, | |

The shore end at Bombay receives for ten miles the additional protection of 12

| strahds of galvanized iron wire, ench strand conaisting of three wires of one.fifth of

an inch in diameter. For 86 miles further it is covered by ten single wires, each a
auarter of an inch in diameter ; and for 50 miles more by 12 wires, each one-fifth of
an inch in diarsetor, Approaching Aden, the shore end has 20 miles like the last des-
cribed portion, and then ten miler covered with the strands of triple wire. In the
Red Sea, both at Aden and Suez, there will be ten miles with triple strands, and at the
Aden extremity 825 miles, covered with ten wires of one-fifth of an ineh, before the

deep sea portion i3 reached., In all the portions the strands, or single wires, are

wound on gpirally ; and in all, excepting each ten miles of shore end, the wires are
covered externally by yarn, and this by a coating of Latimer Clark’s compound,

The Groat Eastern left England carrying 5,512 tons of cable, 3,824 tona of fuel,
6,499 tons of coal, and apparatus and appliunces, making up o freight of 21,000 tons
in weight, and of about three millions sterling in value. Her design ia to call at St.
Vincent 1o fill up with coal, not only replacing what has been consumed, but loading
deep. Her next stoppage will be at the Cape, and from thence she will proesed through
the Mozambique Channel to Bombay, where she will be due after 60 steaming days, or |
early in January, and whore she will be joined by the Chiltern, The Hibernia will
proceed direct to Aden and the Hawk to Suez.

When the Great Eastern and Chiltern have completed their coaling at Bombay
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they will proosed in compary to Aden, the former laying the cable. Wheu t‘ne 'Hﬂ:lm--
nia, Great Eastern, and Chiltern are ready to leave Aden they will proceed in oom-
pany for 335 miles, by which time the Great Eastern will have exhausted her Red.

Sen portion. The Hibernia will then gplice and carry on the work, the Great Eastern

leaving her consorts and peturning by way of Aden to England. When the Hibernia
| has paid out all her cable the Lbzlt&rn w:I] gplice in her turn, and continue laying asg

{ fayr ne the Gulf of Suez. By the time-this is done the Hawk will have laid her shove

end at Sues, and bave come 60 miles to meet the Chiltern. A splice between these

portions will complete the undertaking. The speed at which the cable i lald must

not exceed five knots an hour.

- The Great Fastern gnd the expedition as a whole are under the command of Cap.
tain Halpin, who ig™assisted by the same staff, and carries the same machinery, that
laid the Atlantic cable of 1866 and the French Atlantic cable of the present year,
Captain Halpin commanded on the latter occasion, and was chief officer of the Great
Fastern on the former, so that he brings to his work ail the advantages of expsrience
and full kuowledge of those who are under his orders. Reckoning crew, engineers,
and the staff spemuliy carried for laying angd testing the cable, the Great Kustern haa
360 souls on hoard.

CHRONOLOGIC AL NOTES

MAGNETISM, | .

A. D. 1200.—The compags known in Europe during 1200 A. D

A, D. 1576, —Robert Norman, an mam ument Iﬂﬂ.k&l in Len®on, first dlacnvered
the dip of the needle.

A. D. 1600.—Dr, Gilbert of ,Colchester, puysician to Queen Elizabeth publishad,
hiz * Fractatus de Maguete.” He first usod the words Poles with reference to mag-
neta, and gave the first theory of terrestrial magnetism.

A. D. 1683,—Halley, the Astronomer, Royal, published hig thaury of the four |

oles.
P A. D. 1688 and 1689, at the expense of Government he made two m&gnetm

voyages. the results of which he embodied in his chart of the lines of equal dﬂcima.

_-|-

tive publisked 1701. 15

A D. 1722 —The diurnal variation was dmcuv&rad by Grabam, the uelebra-ted'

‘ingtrument waker of London.
A. D. 1800.—Duripg this cenfury armatures began to be nsed, Emgle a.nd double

{ touch discovered.

1778 —Brugman, discovered that Cobalt was attracted, and Blsfnuth was rﬂpelied |

by the magnet.

1789,—Coulomb, discovered the law ot the dlatnbutmn of ma.gnetlamnamag |

| netic bar, and the law of magnetic atiractions and repuleions.
1768, —The first inclination chart was published by Wilke, af Stockholm.

1799.1808 . ~Humbolt, inaugurated the present system of caréful ghgamﬁnnﬂ_' .
of terrestrial magnetiam by taking comparative measurements of the magneiic ele. "‘

ments at Pern and Paris.
1817.—Hanstun’s work on the magnetism of t.he earth was published at Chrig.
tiania,
1826.—He published the first isodynamn chart.
1881.—Barlow, suggested the electric origin of {errestrial magnetism,
1833.—~And introduced carrecting plates of soft iron for slips.
. 1831.~Captain Rois came upon the north magnetic pole.
1835, «--Sta.t.nma were established throughout Europe. .
1836.—~And the chservations were publighed by Gauus and Weber.
1838.1340.—Ganos, perfected his theory.
1837.~-Colonel Sabine published an isodynamical chart of the whole globe.*
1845, Diamagnetism was discovered by Faraday.
~ 1840-1854.—0Dbservations were made at Statmnu throughout the Brétish Empirﬂ
Britigh officers under the direction of Colonel Sabine.
M—-Tyndall gshewed that a diamaguetic body assumed the opposite polaniy. to:

bt Tamsler wrhan mandar the antinn of mwmarnetie foree

e
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FRIGTIONAL ELECTRICIT

600 B. C -—-Thales refers in his writings about this time to the fact that: um'bef
when ruhbed atiracts hght. and dry bodies—the only electric fact knmm to tha unm.:-.;

1600 A. D.—The Science of Electricity dates pmpeﬂ}' from this period, when: II

_Gilbeit of Culchester published his celebrated treatise in whieh he gives a list of sul+

stunces which he found to possess tlie same property us Amber, und speculates on

“thaguétie and electrie forces, lle is the wnventor of the word electricity, which he
'jd%riv'ed from _the Greek word electromn, amber. .

1672, —Ottobon Garricke- burgumaste: of H'nfrﬂebu*r*g in his work ¢ T‘\peumentﬂ |

| Nova Magdeburdicn® describes among his other inventicns, the first electiie Machine
ever II’I&.dB which consisted of a Globe of Sulphur turued by a bundie, and 1ubbt,d by

4 & cloth pxessed‘ againss it by the lLand.

1504, -—-Hﬂwkghﬁt, coustrucied o Machine in which a glags G}hnder ruhbad hy

the dry hand, mpla.ced Gurricke’s Sulphur globe,
1729.— Gr ey and Wehler, were the first to tpansmit electricity from cmne pmnt tu |

{ another, ard to distinguish bedies into conduetors aud non-conducturs.

1163-—1745 A. D.—Dufay, shewed the identity of electrics and non- unnductnrs,_
and of non-electrics and cun{luctﬂrs and was the firet to discover the two kinds of }
electricity, dnd the fuudamental pr 1umplﬁ which regalates their action,

1733—1744.—Much atiention was during this period given in Germahy to the

l copstruction of electric Macliues, vp to this time, notwithstanding the inv entions of |
] Gmuuka and Hawkshec, the bluss tube rubbed by a picce of L]Uth which Gilbeyrs first

mtroduced was used in all experiments, Boze, o professor at Wittenberg. taking the
hint from Hawksheesds Machine, emploved a glags for ' his Machiue and fur nished it
with a prime conductor, Winkler, a professer at Leinsic, was the first to use a fixed.
cusbion in Machiue, . | D
| 1746.—The Leyden Jar was discovered accidentally at Leyden by Muschenbrook ; |
but the honor of I;he discovery has been ¢ontested algo in favor of Currens, a rich hul‘.'
gess of that.town, and Khisg, caven of the Cathedral of Camin, in Pomerania., R

1747.—Franklin, shewed the electric couditions of the Flect: i¢ Jar.

_ 1752, And proved the ideutity of Lightning and Electricisy by s famous Kite B
' ﬁxperuneut, ihm last wag perfurmed with the same UbJeLt about the same tlrn:a, ﬂnd

§Hito mdependent]y by Romas of the town of Nerae, in France,
© 1760, —TFrunklin made the fArst Lightning Uuuduntm
1753-1759.~-Cauten, Wilke, and meus “examined the rature of induction.
1768.—Ramsden was the first to construct a plate-machine.
1780 —and Nairu, a two fluid Cylinder Machine,
- 1775.—The Elecctrophorus was invented by Volia, .
1782—aud the Coundevse by the same klectriciam.
1787.—Coulomb, by means of his torsion balance ,investigated the lawes t:af elemtne .

g attrnctlon, and repulsion.
. . 1837,—Faraday, published the first of his researches on induction,

1840.—Armstrong, desigued Ins Ly dro-electrie mui..hme

GALVANISM.

Thﬁ Seienco nf Galvanism dates from the close of the 18th Century.
1780, A. D.—Galvani, in making investigations on the nervous irritability of r_,n!d* ;
blooded ammals, discovered by ucc}.deut that the limbs of a recently killed frog ‘when

R

- bung up by the crural nerve on s metal support near an eleckric machine, mmrnuml B

1 convulsively at the recurrence of each spark. This he pmpt,llj, accounted-Ior by thyg L
{ -back stroke. Six years afterwards (1786) in experimenting on afmospheric ﬁ-]eutnmty |

-with frog limbs as delicate electro-scopes, Lie obtsined, also accidentally the same ceu- |
¥ulsigns by hun:rmg the copper hook on which the nerve hung and the limb-itself,

l‘imﬂ neuualy in contact with an ir ﬂn railing. The Elmllauny of the retult led lpm\
to aigribute it to the same cauge, viz, Elﬂﬂnrlﬂltj?' etther exigting in the lHmb itself or
praduded in the conducting ore of metal On consideration, he adopted’the former
hypothesis, and looked upon the limb as & self charged Leyden Jar, with the ierve as |.
the bradk knef and wire ; the interior of the 1’11115{’.1{3 a8 the minor coating, and the
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1792 —Volta, disearded the account given h}r Galvani of hig experiment ; and from
the fact that the convulgions in question took place with more energy when there were |
two metals in the conducting ore instead of one, attrionted the souree of electricity
to the heterogeueity of the metals employed, He maintained that at the surface of con-
{ tack of two different metals ap electrie foree arising from their hiterogeneity is gens- |
rated which throws them into differcnt tensions. This doctrine forms the fuandamen.
tal principle of the contact theory of galvanism. In reply to Volta, Galvani proved }
incﬂntestﬂh]y that the contraction in the limbs of the frog took place when ounly onre
metal was ecmployed, and even when the conductor was not of metal at all. Subse-
(quent discovery has proved Galvani to be partly right in attributing the canse of
these convulsions to animal eleetricity, and Volta also to be partly right in attribut.
ing them to electricity generated iu the metul ore, for buth causes may be &t work in

| producing the resuals.

Fabroni, & prnfes;an at Florence was the first {I792) to sugeest chemiocal action ag |
one of the cauzes at work iv Galvani’s experiment. |

Volta dict not accept of Galvani's vindication, but supported hig them'j" by saveral
apparently conelusive experiments,  In 1799, he constr ucted, ns the erowning evidenoce }
of the truth of his reasouing, bis pile, and w1th it properly hegmﬂ the history of gal.
vanism. ‘L'o Galvauni is due the merit of dn’-.«uwenny 4 now manifestation of elemnﬂlty,
to Volta 1s dne the merit of displaying in it & source of power of incaleutable lmpnr-
tance, and which but for hig genins, might have remained among the barren enriosi-
ties of science. Hence it becones a questmn of some difficulty to decide to which of
| the two the science owes its origin whather it i3 0 be called Galvanism or Voltaism.
Priority of discovery Tias led men generally to decide in favor of Galvani. althﬂugh
Volia has almost E'qun] claim to have his name attached fo the science,

. The first acconnt of Volta’s pile reached England in a letter to Sir Jﬂsﬂph
Banks from the inventor (1800} a few weeks altorwar s, Carlisle and Nicholson decom.
posed water with it, and afterwards several Salta. They were the firet to uwse plati-
’ num electrodes. Davy, in ths same year, traced the electricity of the Pile to chemis "
eal action, Wollasten (1801) reiterated the same theory, and went the length of attri-
buting even {rictional electricity to chemicnl action. He proved likewise the 1de11t|r.y
of the two electr icity, and showed that, by diminishing the electrodes to mere points,
the electrieity of the machine could prnduue the same chemieal effcets as that of the |
Pile. Tn 1802, Ciuikshank improved the counstruction of the Pile, by disposing the
plates horizontally in a trough instead of vertically in column, The main features of
electrochemical decomposition were discussed by Davy in his famous Bakerian Lec-

turs of 1806.

In 1807, the same Plilosopher obtained for the first time by galvanic ageney, tha
metals Potagsium, Sodinm, Bariam, Strontintm, Calciom, and Magnesium. . ;
Delac (1809) first made dry plles of pold au{l silver paper, and thess wers gl ter&ﬁ
and improved by Zamboni (1812).
- In 1813, Davy, discoverod the eleetrie light and Voltaic ore hy meana of the
Colossal battery then placed at his disposal at the Royal Institution.

(Ersted (1520} first observed the action of the current on the magnetic needle
and a few montiis afterwards, Ampere, discovered the law of this action, and origi-
nated an eleciric theory of m&gnets which has proved wonderfully feriile in prﬂ.ctma.l

results.

In the same vear, Schweigger invented tha Galvanometer.

In 1825, Bﬂe-quemi with the aid of hig differential Golvanometer, mvaatlgated
the conductibility of metals. Kemp, in 1826, first nsed amalpamated zine for the
galvanic battery, 1In 1827, Ohm gave a mathematical theory of the pile, rigidly.
deduced from Volta's fundamental prineiple, and in perfect keeping with experiment.

Faraday discovered (1833.34) the definite nature of electro chemieal decom-
position, and proved that electro-chemieal and chemical equivalents were identical. }
In 1836, Danilel construeted his constant Battery, Spencer in England, and Jocobi in
Rusyia, made simultaneously (1837) the discovery of electro-metallurgy. . Grove (183D)
congtructed Lis nitric acid battery. Faraday (1810} proved, a.pparaut.ly beyond dis.
pute the trath of the ehemical theory.

Joule (1840) discovered the law regarding the production of heat by the cmrrent.
In 1840, Cooper suggested the use of Carbon, and Hawkins that of irvon, for platinom
in Grove's battery. Smee’s Lnttery dates alse from this year, In 1843, Wheatstone,

|
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i by means of his rheostat and resistance coily, investigated the resistances nﬂ"mjéﬂi |
{ various conducting substances to the current. In the same year Bunsen intpoduted:j
“his carbon battery. - SRS

| The rivalry which bas all along existed betweon the alivocates of the Chemical
| and Contact theories has been highly conducive to the advancement of the science,
esch party calling in the aid of Svention and discovery to support the truth of their
statements. -Among the more distinguished Contact theorists may be mentidned,
| Volta, Bitter, Pfuff, Biot, Delug, Ohm, and Fechner; and among the Chemical theo. 1

{ rists, Fabroni, Davy, Wollastonu, Parrot, de La Rive, and Farnday, Davy, latterly main. }
"] taiped & theory of distribution and equilibrium of electricity midway between the two,

- -

which nambered among its supporters Jaeger, Berzelias, Ermann and Prechtl.

o
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CERCUSON'S INTRODUCTION TO ELECTRIGITY.

Al electric phenomena are stadied under three heads—Statical Eleciricity, Current ]
Electricity, and Maguetism,

Statical Klectricity investigates the properbies of ¥lectricity which is insulated,
| or which is only tending to discharge. It is usually got by friction, and hence statical
| electricity and frictional electricity are frequently used as synonymous. Frictional
electricity as it is usually studied, however, not only treats of electricily in its statical
condition, but of electricity passing in & single discharze or momentary current.

In fact, & body is never charged except by moans of discharge in some part of the
line of action. |

Statical eleetricity always occurs in a dual form, namely, ag positive and pegative
glectricivy, the characteristic property ¢f which ik attraction and repulsion. T

_ When positive and negative electricity neutralise each other through'a conductor,
the conductor shews no trace of either, but becomes posdessed of entirely new proper-

| ties, which ave characteristic of electricity in discharge or in motion, A continued
discharge constitutos a current, Current clectricity also called Dynamical electricity, |
is chiefly obtained {rom chemical action (Galvanism,) from mechanical action (Magneto
Electricity), and from heat (Thermo-electricity). -

The properties of the current are manifested partly in its path, partly external to-
| it. The carrent in its path poftcsses chemical, thermal, and pbysiological powers.
- | External to its path, its action iz closely allied with magnetism. -

When the path of a current has the form of x ppiral, it pogsesies properties almost § -
identical with those of the magnat. The distinguishing proporty of the current exter-
nal to its path, or of magnetism, is attraction and repuision, but with conditions differ.
1 ing from those of positive and negative electricity. |

p Magnetism thus appears to form a branch of curvent electricity. The action of
‘| magnets on each other, however, which properly congtitutes the science of magnetism,
- { may be studied quite apart from their apparent electric congtitution,

Ag the action of the earth on the magnetic reedle most he guderstnod before cur- |
rent airength, cau be measured, maguetism uenally forms the first step i the scicnce
of electricity., |

- e I

THE ELECTRIC TELEGRAPH.

A Telegraph {from fele, afar, and grapho, T write) 18 an Instrament nsed for the

“{ purpose of carrying intelligence to a distance. To telegraph, also implies.an idea-of

<{-apeed. Three agents have been employed for telegraphing. Sound, light, and elec-

| tricity. Light and Electricity far oxceed sound as an easy, rapid and certain means of

| Telegraphing through long distances. Light, though extremely rapid, is by no means

n, docile ggent, it procoeds in straight lines, and will pot bend arouud the globe of our
earth, or over the inequalities on its surface. -

Ingl'?‘a:i the ¢ Semaphore’ an ocular Telegraph by M. Chappe wasd introduced into
e o Y T emawmananit TE eomaigted of an unrizht- post Euppﬂrting 8 -
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“cross bar, in the shape of the letter T. The cross bar turning on & pifnt_., Gﬂiﬂif e
'} placed at various inclinationg, and had two smaller arms attached to its extremitips;. -

of * The Electric Telegraph Company.”

1 i v

THE ELECTRIC TELEGRAPH. <

also capable of targing upon chese, so as to form various angles with them. By -ifide-;

- - - ¥

pendent movements'of the different parts it was susceptible of being placed in oné’.

hundred distinet attitodes, giving that number of different signals.  Lights were nsed
as night to supply the place of the duy apparatus, whicn was then invisible. Towers
had to be erected in prominent positions within sight of each other. In foggy weather
the ¢ Semapbore’ was nseless.

One of the earliest attempts at signalling was introduced-into our navy, by order
- of the Duke of York (afterwards James II, by signal flags, to direct the - manceuvres of

the fleet, each flag convering sonte peculiar information,

The Telescope was usually employved to assist the eye when: the distances wer3
far apart ; but, even with that aid, all such Telegrapha coungisting of objects to be seen

‘at a distance, depended foi"their success, ou the statre of the weather.

Other mechanical processes consisted of ringing of hells, or making other signals,

by means' of wires, ot by air or water enclosed in tubes; but for great distances

these were all found to e practically useless. As soox as it was known that electricity
could be conducted along wires, it began to be regarded as a possible means of convey-
ing information, especially whoen it was ascertained by varions experiments, that the
distance to which it might be led was apparently uslimited, provided that perfect
insnlation of the wire could be obtained. -

| In 1747, Dr. Watson exhibited electrical effects from discharged Jars, at a distance |
of two miles from tlie source of exciternent. From that time down to 1823 many in-

grenions and partinlly successful attempts were made both in England and on the eon-

tinent to render frictional eloctricity available for telegraphic purpeses; and in many |

instances, these contained the embryos of modern processes.

The wires were insulated sometimes by being auspended in the air with silk i;hreﬁﬂa, '
or by being supported on posis of baked wood, or were en cloged in glass tubes placed }

in wooden troughs filed with pisch and buried in the ground. With electricity of high

intensity, pood ingulation was vory diffienlt of attainment, but when elecwricity-of low b
intensity was discovered, the difficnlty was in A great measure removed. By means of |
1 thae electric Agency, the decomposition of water, ot of motallic salts, waa tried for tele. |

‘graphing signals, but with unsatisfactory results,

. | .
| In 1820 Professor QOersted discovered that the compass needle is deflected from }
ita-usnal direction by an electric current flowing in a course parallel to it. That im- {
portan} fact formed the basis of mény scliemes for an electric telegraph, snd -ameng }
others, for that of Messrs, Cooke and Wheatstone who united their inventions, and.

subsequently commitied them to the management of a Company known by ‘the fame

In April and May 1839, the first long line of Telegraph ever constructed in any

ing Blectric Telegraphs through encrmons distanceg, a guestion then, and dor three

years later, disputed by high authorities, and regarded generally with contemptuous |

gcepticism.

The varions forms of Electric Telegraphe now in general nse, are elactmpmagpéﬁi“
The signals are given by the deflection of a needle to the right or left, or by meshaniam.

.connected with the armature of an electro.magnet, which sways to and -fro- nrder the

action of the magnet and a counnter spring, or betwean two opposite éleciro-magnets.

§° FElectro-chamical telegraphs have algo been dezigned, but they have never come |
‘info permanent use. Electric Telegrapha of all clagses are of two kinds, those which

‘merely give pagsing signals to the observer or listener, and those which permanently.

‘egord their signals; the former may be called signalling, the latter recording teles

.F:"I-" .

1

-} -country was orested by Dr. O’ Shanghnessy, M.p., ¥.%.8, afterwards 8if W, B, O'Shaugh- |
1-nessy, Superinteudent of Telegraphe in India, in the vicinity of Calentta. The line |
1 wes 21 miles in length, embracing 7,000 feet of river circuit., The experimenis per.
| formead of1 this line removed ail reagsonable doubts regardime the practicability of work- |




—_

n

OCUEAN  TELEGRAPHY.. |

[T -
-

e

|, the

L 1864.
" gecond,
Europe

"Morse'e ayate
' nearly so, to i
F , In eoncluding this brief noti

] doe the discovery of the¥arth’s
} the first to streteh wires on ingulated Supporie.

. galt waler )
| one point, howeyer minute,

The extent of Submarin
| daily increasing.
FPour attemp

America ; the first
In the firs

' Valentin, on
' Cable has been successfnll

wlfr

i The number of inventions connect
" and wounld engross o long series of vol

We shall here ‘eontent ourselves
1.on most. Hines.

{ Tho forms most in
- and Wheatrtone's naedle Telegraph.
agneto-etectrie @
m can har

al telegraph is emploF
dly be exceeded, and even a8 regards spee
he most rapid recorders.

ce it should he recorded that to
Cirenit and the need of ouly one Wire.

nae prery where al present are
For private and
ed. In point

GCEAN TELECRAPHY.

It i one of the astonighing achievem
| tained for wires extending many mileg, un
inte the bundle of wirds,
would destroy

ta have been made
in 1857, the second
t and third, the cable gnapped, and was
less in a few weeks.

tt was laid, bnt beeame use

was

telegraphicully joined to

the coast of Irelan

to establish telegraphie communication with
in 1R5R, the third in 1865, and the fourth in
partially lost; and in the
On the 27th of July 1866,
suceessfully laird between
which a French Atlantio

e

America by aeable
d, and Newfoundland. Since
y laid.

mes {or their description.
hy merely mentioning those @

ed with the Klectric Telegraph is wimost
o s

.
L et

present existing'

Morge's Telegraph, and Cooke:
metropolitan nse, some form of-

I’ .H-' -
- -u'.“ H .
: b
'
4 .
'
oL e
.. i Jk"': i
. . SR LS .
s T .

#

of implicity and certaintyy [ -

A Tisi of recent Submarine Telegraph Cables.
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L '. LEHgth
El. { ables. . Date, _L laid, |
| P | b
+ ' | Enots.: |-
i 1, Persinn Guif . 1864 [ 1148 |
, 2 Atlantic con . e _1 1865 1886 |
1 .13 Persian Gulf ! 1866 160 .
{4 Adeatic . e | 1866 | 1852
1~ 5. England and Hanover ... . ® ... 1868 224
. 8 Placentia bay and Sydney ... vae e e 1867 | iéﬁ}
. #  Cuba and Florida . veol 1867 I
Havannah to Keywest ore 1254 |-
Keywess to Punia Rassa 1199 I+
R, Anunglo-Mediterranean vee  +e| 1868 4 @87 L
g. TFrench Atlantic ‘ae . .o 1869 ELCAN
Brost—St. Pierre . e ‘e 2584
; .. Bu Pierre—Duxbaty e " . wo| e b TEB
1:* 10, British Indinn . . 1870 | e
| - -Bnez—Aden e . vee | 140006
© . Aden—Bombsy .. ‘ie - b 1181743
1i. Falmouth and Gibralier W 1870 ) ..
~ Falmouth—Lisbon . . . ses| e 82368 |
| - TLishon—Gibraltar ces oas . ' 346:00 .
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A list of recent Submarine Telegraph Cablos.~—{ Continued.} S
- Cables. Date. I‘f:i d_’?-_ |
12, Gibraltar and Malta e wee| 1870 1110507 1
13. Marseilles, Algiers and Malta .| 1870 ree
- Marseilles to Bona, N U 502
Bona to Malta e s 360
14. Auglo-Mediterranean Duplicate ‘oo . 1870 e
15, British Indian extengion - .re & .| 1870 v
Penang—S8ingapors e e ves  wee|  saa 144%7-1%
Penanz—Madiras ie ‘e . ‘es . 88T
18. China Telegraph o cee -l 1870 1632
17. British Aunstralia . . 1870 |
Batavia aud Singapore ans Y I 579
Batavia and Port Darwin O S s
18. Persian Gulf ... ‘e 1868 525
19. Anglo-Danish .| 168§l 283
20. Anglo.Norwegian cos cre we ens| 1869 240 N
21, Moen-Banholm . ven - 1869 82 |-
22, Alandcable .. vee e e 1869 | g‘; .
23. Shetland cables ‘e ...| 1869 { 9
24. Nortl: Chixta e e cen ey LT . by - wwe !
Hong-Kong—Shanghai i sen vus ‘er 1098
Shﬂ“gl’lﬂ.i—'P{]EiEttﬂ e P - Ansy ' 1193
|  25. Moelbourne to Launceston - vee 1| 1RGY - 200

NOTES ON PRACTICAL TELEGRAPHY. .

Tnsulators, are fixed to Telegraph posts, to prevent loss of eurrent from the wire |
to the earth. | I

* In the case of 2 or more wires on the same support, a metallic support is prefer- .
red, to prevent ¢ Contact,” betewoen wires by leakage from Insulators. X

« Barth Plate,” a plate of Copper 4 or 5 foet square placed vertically in the .E&Pth
with copper wires suldered thereto and carried insulated t0 the Instrument vin the
| Battery. |

When the extremities of a Cireuit ars connected to ¥ Farth™ which is an infinitely
jarge conductor, their respective tensions are diffused in all directiona without prodne. |
| ing’ auy appreciable tension in the Earth itgelf, so that the cirouit will continne vo flow,

A fanlty joint will hinder the passage of the curreut and shereby cause greater
| « Resistance,”’ and a consfgquent waste of Electro maotive foree to overcome.

To estublish Telegraph communication between two places, there must be 1st & |
condnotor {wire) Insulated from the Tarth. The cirouit must be completed, either
by another wire or by the earth, and Instruments placed within the circnit to receive
and transmit Signals thug-——

" . Li__

Tneulated Wire.

: 1i is better to uge wire suspended on saupports, thau  insnlated wire buried in the
gm}ud, as there is better insulation insured ; any accident can be more readily detecved

I U Hn_HL“i'In*:ni‘ 'I'L'l .Iﬂﬂﬂ

2nd smian.-l-

[ —

llat Station.

Eatt'hi-

Circuit.

&




* NOTES ON FEACTICAL TELEGRAPHY.. ~ - ‘gg
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Gutta Percha, does not deteriorate, when submerged in the Sea, in.{resh water
-somewhat, more especially in dry earth-—India Rubber from its clennness, parity,
high non.conducting power, and low inductive capacity is ndmirably adapted to
| Telegraphic purposes. It bears a temperature of 212 © with impunity. .

| Timber posts are preserved against decay and ingeots by being prepared with some
antiseptic such as creosote or sulphate of copper. Tae butt ends should be well roasted
\overa alow fire, a foot below and a foot above the intended gronnd Jine should be slight-
Iy charred and tarred, when hot with a mixture of 4 parts gas tar {boiled with powder-
~od guick lime, to expel the water and Ammeonia) and one of Stockholm tar. '

The smaller the number of posts to the mile, the better will be the Ingnlation,
~and the less the cost; but the greater the liability to accident, and the groater the
difficulty of making repairs.

For g Telegraph Line of 8 wires, not less than 20 supports should be nged per
mile. For o Line of not more than 4 wires, 16 supports per mile or even fewer, are
-sufficient, | |

| Telegraph Lines crossing public roads, or Railway crossings should be at a saffi-
cient height from the ground to admit passing trafic. The wires should be carefully
bound to Insuilatora at 3 or 4 supports on each side of the road.

The lee side of a public road or Railway is to be preferred on account of the wind’s
. presaure on the supports.

The Eup‘pﬂrtﬂ should always be made to lean back slizhtly against the strain of
enrves and should be stayed so as to oppose the strain—on straight lnes where exposzed
to the wind, double stays, to prevent their moving either way, are required ; on sharp
curves, the strain of the wire acts as a stay in one dirrection. |

Timber posts shonld be provided with an earth wire or contact conductor, 1t is
important that this wire should make goed earth,

The rmaller the wire, the more care iz needed in insulation, for an increased
t resistance in the wire virtnally adds to the length of the circuit. The thicker the
wire used as a conducbor, the greater is the conducting surface, |

| Wire for general use, should be soft, and capable of stretching 18 to 20 per cent.
before bregking. For very long spans, harder wire, which does not stretch so readily
ia preferred. The soft wire should be capable of being bent at right anzles several
times backward and forward without breaking so that joiuts may be made securely,

Iron expands ygz,5, 0f its length, or about 44 inches per mile for every 10 de. |
grees of heat, so that bePween winter and summer, or 32° aud 62°, there will be on
| & line of 2CG supports to the mile, a difference of length in each space of wire of nearly
| j%th of an inch.

New wire shonid be strained till it stretches, and loses its spring, before bej%ng pﬁt -
| up on line for use, this then ig technically said to be ¢ killed.!

| The number of wilds or joints in the wire for a Telagraph line shonld be as few ag |
| possible, as they are often defective, weak places are also caused by dirt or cinder in
the iron and by splits in the rod. .

- Galvanizing wire, simply means coating it with zine. The term is apt to mislead,
it would be better to say ziucing, |

To prevent contact when the supportg carry more than one wire. The wires are |
kept at as great a distance apart as possible, They shonld be strained to an equsl
level. The Brackdt arms for the upper set of wires are sometimes made longer, tinn

those below.

Wheore the wires are exposed to smoke or the sea.air, it is recommended t.hﬁ.% they
ghould be painted or tarred. DBoiled Stokholm tar is said to answer well.

Talegmﬁh line wires shounld always be kept free from branches or leaves of trees,
“when this is not possitle they aresometimes covered with tarred-tape, ae a partial insn-

Tatnar +n rareonnt 1noag AF a4




.. . - . M
L T . iy ey palaPaaid e e s

— - —"—'; gpeyeplr-—— - ——

. Stranded wire rusts more mpldl}r than eolid wire, owing to its ]arg.er siiface; m |

- gives way rapidly when exposed to smoke. Bteel or the so-ealled humﬂgeneuuﬂ lm;ﬁ ."
| to be preferred when ‘the span is too long for ordinary wire.

Splaﬂrﬁ weba are apt to canse inconvenience on a line of wirés, by escapement &f-}
current from one ‘wire to anothor. especially in wet weather, |

Dirt or smoke on Insulators tonds to render the msulatmn less pf;t‘lf&ﬁb. -Théy;'i’
Ehunld therefore be periodically cl eancd.

After & smart shower of rain the Insulation of a lme ig often 1mpruvud by thg .

clea.namg efféct of the rain on the insuiators.
~Wires on Lines ncar the Sea, aré more Hable to get rusted hy the salt air.

Earth currents or deflections sometimes steady, at other times changing fronr

itive to negative very rapidly, occasionally appear in "the wires. They seem to be:
caused by currents flowing from one part of “the ‘earth to another, Wlnch ﬂﬂtﬁr thﬂ

{ wires by one of their carth connections, and leave them by another, - , .

The direction of such curreuts is not determined by the actual course of the Wﬂ'ﬂa, i
“but by that of a straight hne drawn from one extremity, or earth plate t¢ the other,.
[ modified by leakage to enrth from bad insnlation or faults. These currents are almost {
always passing ; but it is only occasionally, during what are called Mu_metw Stﬂm |
that they are sufficiently powerful, {o aifcct the TLlwrmPh

]

When cowmuuication is stopped by these currents, it is possible when the ¢

| donot vary rapidly from b to —to restore it hy the use of amagnet, but this met,hﬂmﬁ
seldom. satisfactory. h::*rv there ave two wires both may be dmﬂnnnected frem earth
entirely, and used as a metallic cirenit or loop without earth.  This succeeds perfect. |
1y when both are well insulated, but any canse which brings them into cgnnegmn ‘Wlth

the earth, permits the Harth’s current to flow through them.

These Earth Currents must not be confounded with the Farth Batiery current set 1
up between two dissimilar earth plates, or with the currens which sometimes is set up |
t when the cnn{luctur of o Cable or bured wire is in contact with earth at a fanlt. "~ }

" Telegraphic apparatus to transmit signals may be divided into hﬁcdle Instruments, |
Printing Instruments, and Acoustic IllEtl uracnis.

In Brlp;ht’s Bell Instruments the slgma!s of the nEﬁdIe mnstrument are representeﬂ
by thE sound of two Bolls varying in tone, placed on either side the clerk’s desk, two |
finger keys are used, one for -}~ the nthor for — currents, and the line current Mt.g |
upon rela,ya which close the local cirenits in which the Bells are placed. | e

The needle Tnstrument is simply a vertical galvanometer,gwith a key or H'PPETH-tua
for placing a Battery in Circuit, and for reversing the current. , 5

| The connections of 2 Morse instrument, (Recmvmg) The ﬂun:ent entera f:l:qm

1 the Lineg, through the coil B. to Y. and 8. of tho switch, to stad 1, through the key, td

]‘ stpd 2 ; to 1 of commutator (the switch being to the llght Elde) to 3 to 2 of mw

| through its coils to 1 to 2 of commutator, to 4 to © Earth” and back. The Relay tongie

{ heing in contact with the platinum serew, closes the circnit of the Local Mw&
ﬂﬂmmencmg from C. to A. through the Armﬂturﬂ coils to B., to A. of Relay, thron h

‘+ ita tohgue to L. of Local Current. The Local Current tr&verses the eoils of the

. ture Magnet, and gencrates Magnetism in the cores, the printing armature (ﬂr soun T}

1a then attracted down.

%a&tatcme g Alphﬂhetmal Dial Telegraph is Extmmwel}r used in the me
| elsewliere both for public and private establishments, It consists of twg d‘;ﬂl}iﬁ@ pﬂ.rta, 'f
- viz., the ¥ Cnmmutatur” for sending the maasage, and the * Indmnbar” fi}i‘ racmnng :
| the game, &c. '

1 Wheatstone’s H.ntﬁmatm gystem 18 worked thus. Long strips of pa.par are. pﬁﬁ'ﬂ; 1
1} rated by a Machine, with apertures grouped to represent letiers of the alphabet. Etrm B
q thua prepared 18 plaﬂed in an Instrument associated with a source of Electric power,”f

thith on'being set in motion moves it along, and canses it to act on two pins, in sueh &
K¥ianner that when one is elevated, the current is transmitted to the Telﬂgraphm a1+ oo (ol
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. d:rautmn 'The elevation and depression of these pins are governed b}" the aperiire
| and intervening intervals. These currents following each other indifferently in theés
- f-epposite directions act npon a writing insttument at a distant station, and prodece corred. |

“ponding marks ou a #ip of paper moved by Mechanism. The aﬂvantagea of the euto-
| matic over the voluntary system are very great. #r

| . ‘The Telegraph is worked by current'or Dynamical Electricity.

Voltaie or Galvanic Electricity is produced by Chemical action on metals 1mmerue'i [
. ] 4n & liguié which acts more npon ong, than upon the other. 4

A current would not be produced by nsing two plates of the same metal attackuﬂ
1 equally by the.acid, because an equal tension being acquired by each, and there being
no difference in tenamn, there would be no tendency towards a transfer of Electricity.

The ¢ Britannia’ joint is made by elightly bending up the ends of the two wires,

'| 1aying them gide by aide, binding them tightly together with No. 16 wire, and well
l soldering the whele.

No joint however clean and firm, can be depended-on if made by mere contact or |
twisting, for the metals will rust or exidise sooner or later.and the passage of the cur-
rent will increase thia tendency, a twisted joint is apt to break from the harding of the
wire in twisting. 'The Britannia joint ia considered tHe strongest and best.

Soldering —There ig nothing more important then the perfect continuity of a Cir-
- | cuit, and this can only be attained, when every connection or joint is well seldered.

In * terminating” a wire, it should never be twisted, or it will break. It must be
lapped ance round the Insulator, the end then brought round, bound to the wire and
soldered as & Britannia joint. -

CENERAL LAWS OF THE BATTERY. B

l 1st. The Electro motive force of a Voltaic current varies with the number of the
Klementa and with the nature of the Metalg and liquids which constitute each Element,
t but it is in no degree dependent on the dimensions of any of their parts,

| 2nd. The Resistance of each Element is directly preportional to the ﬁmt.a.ncﬂ of
the plates from each other n the liquid, and to the specific redistance of the liquid, 1
ard ig also inversely proportional to the surface of the pl&tes in contact with the Irqud

2rd. The Rasistance of the connecting wire of the Cirenit is divectly proportional
§ to ita length and to its specific resistance, and inversely pmpﬂftmnal to its Section |
“Ohan'’s Law.” L

[
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SIEMEN'S BROTHER'S TELECRAPH WORKS AT WOOLWICH.

i * The Measrs. Siemen’s have some large works'at Charlton nesr Woolwich, where the

eovering and testing of Telagl;aph Cables, the conatruction of Telegraphic implements, |
| and other operations, are carried on. The works are on the South bank of the Thames,
and they cover about four acres of ground. The number of men employed varies con-
siderably, according to the amount of Cable work going om; the permanent staff num-
bers about 300 men, but when there is a greu.t prees of busmeaa, sometimes ag many
ag 1000 men are emplﬂyed

-~

i % L * ;

Each Cable is tested for insulation by means of 100 cells of Daniell’s ba.tterg, .-
- | charged with Sulphate of Copper and weak Sulphate of Zinc; but no free acid. '

; -The Zinc end of the battery is ﬂ-pphed to the Cable, and the copper end to ﬁlﬂ
-} etirth+ the other end of the Cable i8 free, and not in cnntact with the earth.  Undéer
- these mumatanaea the worse the insalation the greater ia the defiection of ths heedle

1 of the reflecting galvanometer placed in circuit, because the greater tha leaknge thﬂ
more freely doea the current fiow.

‘The induction {est is performed oy &pp‘:jﬂng the zinc end of & Dﬂmﬂl‘n 'bs.the of
10 eella to one end of the conducting wire for one minute. and then nﬂﬂmfﬁnn- tha

. .-.'- '-':'




68 A FEW EINTS ON ELECTRIC SCIENCE. N
- The deflection thus produced is then cormapared with the deflection from a.m;;i,?ggr |

of kRown capaocity, which has aleo been charged by means of the same battary and
the same time. The greater the induction the greater the discharge, and the leis the"
induction the better the cable. The results of all tests except the induction test, vary ]
| with the temperature, 80 allowances are mado for differences of temperatare hy m}mrﬁ._- !
| lation, 76 deg. Fahrinheit being the standard. Auother test is mede to determine tha |

| eléctrical resistance of the copper wire, and this is done by means of Wheatséone's |
Diagram. |

il

.

A FEW HINTS ON ELECTRIC SCIENGE. |
(Br 8. T. Preston.) - , S JI‘

It is my intention in this paper to touch on o few points of praotical a.n'd"é M |
interest connected with the above subject. In no English clementary work on 9139_‘,
tricity have I observed that the nseful law of Ohm has been treated with that atfention |
which its importance merits. Thig law throws a clear light on all important points }.

affecting the practical use of Voltaic battories, and much confusion exists on this subs 1

ject in those works where its applicatiof has been ignored. I shall therefore enden-'}.
vour to explain and illustrate this law in such a manner as to be intelligible to afl whe {
] follow the cxposition given. 1In the first place it is necessary that the following state.
ment of the law should be clearly understonod. The strength of a Voltaic curren b ag-
] measured by the amount of deflection of the magmetic needle, or by its power

| to effect chemical action, is proportional to the electro.motive foree or tension of .
} the electricity forming that current, or, which i the same thing, to the tension orsec. |
| cumulation of elcetricity at the poles of the battery when insulated—i. e., not closed by
E-|'"’ conductor. The strength of the current must also obvionsly he effected by the resis. °
tance it has to encounter in its paseage, and it is inversely proportional to that resjgs

tance. : ,

Such i3 Professor Ohm’s law simply stated, which was evolved by him ﬁere'!y :
| from theoretic considerations, and without recourse to experiment. The truth of it hag |
| since been thoronghly established by experimental investigation, The regigtance of & |
| Voltaic element or cell i3 made up, first, of the internal resistance of the liguid dependr_' '
{ Ing on its conducting power and the sectional area of it traversed by the corrent; |
1 aecondly, of the resistance of the external circuit—i, e, conducting wires, &o, V e ghall .
1 now proceed to examine some facts of importance deduced from this law. It can- 1

i expressed algebraieally in a very simple manner. -
Taking first the case of a single cell, and putting e for electromotive force, R for |
| internal resistance, and r for external resistance, we have for strength of curvent, :
8=,

R+ ]
| We will now examine what effect on the current is produced by the additioh of I
| cells arranged in one row. Supposing the total number of the cells to be expressed by
| the symbol #n, The circuit having remained unchanged, the external resistance i
| continue constant, the internal resgistance, however, will evidently be » times ag great sl
also, the electro.motive force of one cell being e, that of n cells will be n e, RN

= el oy 2w,

—a

For the strength of current in this case we have, 8 —= TR ok
The influence which the increase in number of cells arranged in one row hdgion .
the current will, a8 the formula ghows, depend very much on the external rou i of ||
{ the cironit = : _ | Ryl §
. 1 . Toshow the matter in 5 clear light, wo will investigate the two oI O
Y - Supposing the circuit to consist of & short and thick copper wire) Whoga. 1o

] may, tharefore, be neglected, compared with the internal resistangd’

- - e e LA

= -

- - - We have then for the sirength of the current in this mWiﬁhﬂ B?mbnrli, |

LI ?.E.- .
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ha same vilue as that given above for the strength of gusrent wviven by &
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Ihhm that the internal resistance having, by the addition of cells, been augihbited
exactly in the shme proportion, there is therefore no increasg«in the strength of eurrétit.
Several important results follow from this. The current obtainable from any number
of cells arranged in -one row can never exceed that obtained from-a single cell, when

. the resistance of the circuit iz small, If, therefore, it is our intention to obtain & strong
cnrrent in such 8 cironit, nothing ean be gained by adding cells arranged in one row.

; Wo will now considor the second extreme case. Supposing the resistance of fhe |
-gironit $0 oo w0 great in comparison with the internal resistance of the battery, that the

latter may be neglected, striking out # R, the formula becomes, 8= "€  Or, with a '.

- 7
| ¢irenit of great resistance, the strength of the current increases very nearly propor.

{ tionally to the number of elements added. In such cases, therefore, thig is the proper
1 arrangoement of the cells. It will now be of interest to observe the effect produced by
't increasing the sige of each cell ; or, which is the same thing, placing the ocells side by
| side, t.e., with positive poles coupled together, ag well as negative. The strength of

. tiur:ent sfforded by one cell was shown above to be, S = n :. -

[ The increase of surface of the battery is #he augmentafjon of the sectional area of -
4{ the fluid traversed by the current ; and the internal resistance is therefore diminished -

{ in the same ra#o.

i w:r-,: If n colls be thus conpled, the resisiance will be X , that of each cell being ex-

T i)

piessed by R.
| In this easge, the strength of the current will therefore be,
t _ e n e

S=R  TR4ur:
— -t
; n
: Taking again the exireme cage, where the external resistance made up of & short
. + - - ne

{ thick wire may be neglected, and striking out n #, the formula becomes B= —-R-

That is, when the resistance of the cireuit is small, the current is augmented propor.

" tionglly - to the size of the cell, or to the number of cells cembined m the manner de*

seribed. -

_ In the above desoription the terms “ quantity arrangoment’” and “intensity ar-
rangement’” have been purposely avoided. The terms were invented previous to the

| variation in the strength of the current in the different arrangements of the cells. |
These terms are therefore better avoided, as tending to mislead. -

We have so far observed that, in dealing with a circuit of considerable resistance,
‘{ he cells should be arranged in cne row, and vice verse ; and we shall now proceed to
} show for those who are interested in the subject, what particular arrangement shsuld
| Bo eeleated in order that the maximum effect may be obtained in any case, Having a
given number of cells to dispose of, and a cjreuit of given resistance, the Tule 18 to ar-
- range the cells in such a manner as to make the internal resisfance of the battery
equal to that of the circuit. |

1 I shall attempt to make the algebraic proof as clear as possible.* -
i As an illustration of the manner in which the various arrangements -of the cells.
-1 aflect the internal resistance, we will take a particular ease. ST

3 * 7 Bupposing there are twelve disposable cells, and putting the resistance of esch cell

| ot tnity ; then for the arrangement in one row, the resistance will be 12. It will now
e Gbserved that if the cells be arranged in two rows of 6, the sectional ares of each
cell being doubled, and the length of the battery being reduced to one.half, the resist.

| ance will eonsequently amount to § of that in the first case, ﬂr,% s thaé 18, if the

| introdnetion of Ohm’s law, an aoquaintance with which clearly shows the causes of the |
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r i , and the resistance, as before explained, =3 and without changing the resisjance of |

-_- . ) T . B

——

—y

similarly for any other possible combinstion. The electro-motive foroe also varying

After this preliminary illustration we will preceed to the proof.

arrangement e. The strength of the current will be, according to Ohm’s law,

£ e
I —_

i

sl
r-+r 2r

T

the circuit the expression for the strength of current will now be,
e

il

g — F
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It is now our business to show that the value of the strength of current represent.
ed by this last expression, in which case the arrangement of the cells hag been albered,

was made equal to that of the cirenit.
. i . It ' ’
It will be olaerved that the value of the expression (m L ;), whatever values be

‘aspigned to @, must be greater than 2. Unity is of course excepted, which would re.
present no ochauge in the arrangement of the cells. The value of 8. in the second e¢ase
is therefore diminished by any alteration in the arrangement of the cells, In order
thersfors to obtain the maximum of effect, the firat arrangement is the correct one.

in any cirouit varies as the square root of the number of cells employead.

cells may exercise ite full effect in doubling the force of the current, it is necessury

or sixteen in all. This proves the rule stated ahove. For the present I'bring this
subject t0.8 conclusion.. h

e

| ELECTRIGITY: ITS THEORY, SOURGES, AND APPLICATIONS.

By J. T. SPRAGUE.

| unit of work or its equivalent. These relations leave

e absolute magnitude of the
geriea of stamdards undetermined. ‘Weber hag proposed fb fix the series in varions ways,

| butthe most convenient, where measurements have to be made by observations con.
1 duoted by the aid of magnets, is probably that in which the aeries is fixed by the defi-
.nition of the unit current, as that current the unit lengih of whioh at a unit distance

a unit force on the unit magnmetic pole. The' definition of the unit magnetio

Wate by Gauss and Weber, in its turn, depends sclely on the units of mass, time, and

Suppose & battery arranged in such a manner that the internal resistance is equal |
{ to the reaistahce of the given circuil r, and calling the electre-motive force ol the

- If now the battery be made 2 times shorter, the electro.motive force will be |

ie leas than that obtained from the first formula, where the resistance of the battery |

From the sbove consideration it can be deduced that the strength of an electric ourrent.

that the resistance should not be increased; it will therefore be necessary to double |
{ the ares of the liquid traversed by the current by adding another row of eight cells, |

Wo may conveniently sum up the principles of measurement in Fleming Jenkin’s
worda :—* A battery or other rheomotor of unib electro.-motive force, will genmerate a
onrrent of unit strength in a circuit of unit resistance, and in. the unit of time will
convey & unit quantity of electricity through this cirEit;,. doing in the same timea

{ noted that if the battery bé made half thelength, thers ave two rows available; m; |

a8 the namber of cells arranged in line, would be halved in the case of two rows of mi¥. | :_

i‘

To take an illustration ; if four cells are used, and the number of cella be dm:%bled, :
the alectro-motive force will be augmented in the same ratio, but the internsl remst. -
anc¢e will &leo be increased. In order then that the electro.motive force due to eight | -
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i This i8 the base adopted, and we have now to study the uﬁita dﬁv'elnpeid from: it.
| The names given to the units are derived on the suggestion of Mr. Latimer Clark from.
| those of the most distingunished electriciana, | R

Electro-motive Force and Tenaion ... the Polt, 7
Static Quantity ... I ... the Farad.

" Resistance ... ... the Ohm.

# Quantity er Current . ... the Veber.

ELECTRO.MOTIVE :FGREE:-—-FE}I‘EB or energy is the generic term of all the actions
we are acquamted with, and modern science regards it as motign in some form when
{ aciive, as the tendency to motion when in-the latent or potential condition. We call it

WORK, as related to masses of matter.

APRFINIT®, in the chemical relations of atoms of matter.

CogEsioN, in the relations of molecules of the same body.

ApuEsiox or friction, as related to the superficial molecules of different bodies.

HEa7, as related to the atoms and molecules of matter each moving independently
“among ite neighbours. .

KLECTRICTY, when comnecied with a complete circle of polarized moleeules,. this
being the essential condition of electrical action.

Y

Electro-motive force, then, 18 any action or power which tends to. prodnce this
polarized comnnected circle of molecules, and its degree 18 measured by the amount of
‘tension or strain i1t can produce on such a circle. ‘

Friction develops electro.mofive force through the adhesion beiween superficial |
molecules in contact.

Chemical affinity by itg cfforts to break up the molecules acting on each other. "

4 Mechanical motion produces it by exertion mgaingt the action of molecules ; But |
'} 811 produnce it only if the required condifions are present, otherwise they prodmee |
beat, &o. | .

Trx Vorr.—This unit iz gimply a measure, but there existes no standard of it, and
it 18 therefore purely a matter of calculation, being the hypothetical force tdeded to

nearegt practicel representation is the Daniell’s vell in perfect order; the force of thig |
| cell is, according to the best authorities, 1-079, that is, the unit electro-motive forne
is ‘0268 of a Daniell's cell. As the force exerted in a thermo-electric betiery is con.
1| stant for given ranges of temperatures, the standard volt might be obtained by ascer-:
taining the number of altérnations of two metals, copper and iron for instance, the
| jonctions of which alternately at the freezing and the boiling, points of water furnished
the exact force; but as the Daniell’s cell is a convenient and practical electro-moter, |
always at hand and easy to experiment with, it is probably the most convenient stand-
ard, subject only to correction by the above figures. A table, to be bhereafter given, of
the forces of the various other Batteries in ¢ommon use will enable calculations to be |
made of the forces of any combination. - |

TENSION, OB POTENTIAL.—This is very commonly regarded zs the same thing as |
-electro-motive force, but really it is its first action ; although the two are always equal-
they are differently localized, the force lies only at the point of original action, the |
tension is distributed over the whole cirenit. We may compars it to a strained spring-):
in which is stored np in a state of tension the foree which strained it, and whioch thaos.
.| remains quiescent but potential, capable of producing effects equivalent to it generat. .
} ing force. Tt is tHus & purely static condition, and can never rise beyond the:degtee.|
equal to the resistance of the cirenit, and even when producing current the differenve |
" of tension which generates the current will be proportioned to the resistanoce between
sny two points. It resembles the force stored up in an elevated reservior of water; as’|
goon @8 the pressure rises beyond the weakest point of its containing boundary, rapture {
occurs, and the force or water passes away in a gentle current or a violent rush accord. |
ing to the degree ito which the resistance has vielded. Hence tension never manifests
(nmnllt sni ma nll tha affanta af what 18 eallad sintio eleptMmoitey ava offecta of leskace. ar |

fulfil the conditions laid down in par. 187. It is 105 or 100,000 abzolute unite; Tts |-
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fore alen alters the tonsion. The resson of the encrmons tensaion oa!*ffriutimmﬁifﬁﬁ,ﬁq-{
-eleotricity is that it ig develﬂped against high registancs, the cirenit heing almost ofitive, |
Iy composed of dielectries or non-conductors, substanseg of high specific nesmt&nqpa e

The vBlt i8 tho unit of toangion also,

Quanrrry —Tigg FARAD.—There is g eonsiderable amount of difference among au.
thoritics ax to this unit, only, however, ag to & difference of & million times ; iff wilf |
| probably be ultimately settled opn the basis of the docttine in section 187. Clark
eflnes it ag « thay quantity of electricity which with an electro.motive force of omg
| ¥olt would Apw through & resistance of oneg megohm in one seoond.”  This is not in
| &ccordance with the principle, but really describes one.millionth of the JLrue unit, op

what Varley calls the microfarad, S

the amount of charge a condenser ig capable of, and its mogt common uep iy ag a'mes.
furement of the static charge which each wave of electricity imparta to a ggble befors
[ 16 makeg jtgelf manifest at the Matant end. '

CURRENT.—T'gy VEBER.~This obvionsly shonld be the Same thing ag the ngitof
gtatie quantjty ; it is furnished by the fundamontal principles (par. 187) in accordanes -

with Ohw’s laws, Thys ¢ — % the current ig Proporiionate to the electru-mcitira-

)r' forte divided by the resiwgtane aubstituting units, therefpre, this gives %—-: 1, or by
'

the actua]l values in ahgolute units, F—ﬂl_t ~ 100,000 Veber ‘001, or one-thon-

Ohm — 10,000,000 ~
: 1 ,
| it . : s 1) . 1 — !
eandth of an absolute unit but Clark calls the unj; of current the 100,000,000 of the
absolute unit, S

An iden of what the real valuc of this unit is may he derived from the statement
that it decompores ber second 0092 grammes of water, producing 1%-9 cubic centime.
tres of mized gages at standard temperature ang bressure, or dissolves 0352 grammes

r _[ .

RESISTANCE.— PyR OuM.—Here, at all events, we have Bomething really defin;
for of this alone is there A fixed value ascertained and si; '
equal to ten million absolute unitg, i '

And every subzlanes haa its specific registance L
Fequires a definjte exertion of foree to set up’ the stat ' 8. §
' When this resistance is very great, the subst ' ielegs & -
tric, sich na gutta-percha. In chemi
- Proportioned to the heat the components give off in nniting
of various substances require more
words, their resigtance ri8es in proportion io _
aflinity whieh holds them together, In matallic wires eg,
ance for given lengthy, Theze various actions wil] requi
different heads, Ay present it is only, necessary to spy

great variety of units based upon any standard which was at hand, such as g length ot ¥ .-

JPPOr oreilver wire of g given gize. Of thege arbitrary untts Biemen's jg really the bm, N -'_'.'
W based on mercury, a metsl easily obtained PUre ; it is one metera i dow o o3
. ST N T L1 L . L E - B

0= kS g
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1. ley’s unit. is also commonly used ;. it is a mile in length of No. 16 copper wire, buf thixis
@ very uncertain messure. Wheatstone used a copper wire, 1ft. of which weighed 180
.graing, The standard B.A. units ér ohms are made of an alloy of platinum anad eilver, |
1 whi¢h changes its resistance very little with change of temperature, and, for the same
{ reason, resistance coils should be made of German-silver wire. A standard unit - onés
| ohtdined, copies of it can be made by comparison, without reference to actual length
and size of wire, and any required resistance is obtained by multiplication ; but practi-
.{ ‘ally we must have an actual standard unit to start from, and it cannot be too strongly
.| impressed upon any one wishing to really understand electricity, that he should obtain
his measurements in this actual definite standard and prepare such instrunjents as wil}

- { he hereafter doscribed. . ’
W The ohm is equal to 10456 of Siemen's units.

Siemen’s nnit i¢ equal to *9564 of #he ochm,
Varley’s unit is equal to abont 25 ohms—that is to say, the chm is about 211ft, of |
ordinary good No. 16 copper wiro. '

- |
‘ I append here, as furnishing a comprehensive view of the various units, a table
' “recently published by Mr. Varley in the Electric Telegraph Review,

Sapuiuber-

1
? 1
: r 1,000,600 units
. Unit’'s [Value in Ed 72720 , 1,000,000
Subjeot. namnie, M. units. and ?&E:ﬁt? E. M. units and value in?
W8 ' ' E.M. units,
Resintanc......c..ocoveevans Ohm........| 107 ... Megohm == 1013, |
-, | Capagity............ eirena Farad.....| 10~7 .1 ..., 1 Mierofarad 1013
I Potential.....c.....ccooenvee Volt......... 106 | |
| Quantity..............ooecn Veber...... 10=2 .4 ... Microveber 108
’ ! s
Volt 105
_ — 1N
Veber = o = 107 1°
. __ Volb 105
Microfarad Momohm o= 108
| Veber 10-2
F | Yolt 104 10—
! Microveber 10—~8
] = . == 13
| Microfarad Vol 105 1.0-.
I The microfarad here represents what is usnally called the farad.

. Forthe sake of those who may not understand these formula it may be well tg

say that the small figures mean the several ““powers,” or repeated muliiplication by,
. the main figure, this being here 10, it may bo ghortly said that the expressions mean 1
followed by as many Os as the small figure shows. Thus 107 means 10,000,000 (ten
r-’''1::‘:1&1](;;5«31:1)); @ negative sign places the 03 hefore the 1', thus 10—3is ‘001 (one thou.
1 sandth). - | " y

Wheatstone's Bridge.—Before deseribing the varions forms of resistance imﬁm-

il
-

i

ments and the properties of wires, I will' give the deseription of this, the most. pex ok
" #0d convenient instrument for measnring resistances, and go comparing condaclors,
“batteries, &c. It is based on the fundamental law of electric conduction, that the cur.

- font, will distribute itself through every path apen to it in proportion td the resistances.
. Thig principle is ntilized in the instrument by presenting two distinct yatha for one
' enrront, each path being under contrel. In ome is included the resistance fo be mea.-
gured—in the othor, kmown resistances, which are varied until they are equal to and
‘| therefore balance the one to be measured. Fig. 54 ia an oblong board, fitbed with binding

i
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screws P N, and 1 to 10, the wires belonging to which furnish the twe paths between -
P and N, which are connected to the battery, which, if a resistance is to he measured,
| must be a constant one, Daniell’s being the best. G is a galvandfheter, which should |
be very delicate, but not of great resistance, and should therefore be made of net very
|} fine wire and fitted with an astatic needle, with very little directive power, 88 it i not
1 intended to measure, but only to indicate the pasvage of a current ; such an instrument
as described at page 2 will be suitable. Iis terminals are connected to & and 6, and
therefore it unites the two circuits. .If there is the slightest difference in the resist- {-
ance of these two, part of the current passes through the galvanometer to the one
% whose resistance is least. Between land 3, 2 and 4, 7 and 9, 8 and 10, are epenings,
a, b, ¢, d, the other counections being made with stout wire, soldered to the screws as
shown, but underneath, If these openings are closed by wires exactly alike, G will |
not be disturbed when battery contact is made, which, as many trials may be needed, |
i8 best done by a commutator, as shown at I, In asing the instrument the resistance to
be measured is connected to 1 and 2, as R : while the resistance ccila C are connected
to 2 and 4, and altered till G shows no action. The other openings are subordinate, |
and might be dispensed with, as they ate generally closed by simple wires, but they {
add greatly to eonvenience, various resistances may be interposed in them, and the
sum or differences will give the required resistance. Of course care mmst be taken .

| that any extraneons resistances, such as connecting wires, are exactly alike on both |
sides.

P

It is important to nbserve that not only must the total resistance of each path be
alike, but it must also be evenly arranged, those in the openings a, b equal, and those |
in ¢, d equal to egch other, for if those in o, d were alike, and also those in b, ¢, unless .
all were equal the greater part of the current would choose the path of least resistance

and cross the galvanometer althongh the two sides of the balance would be equal. It
should also be observed that the amaller the resistance of the galvanometer in propor-

tion to that of the circuits the better, and therefore the openings ¢, d should be closed, |
| not by stout wires, but by resistances much greater that that of the galvanometer, |

THE POST OFFICE AND THE TELECRAPHS. C

‘Now that the Post-office has fairly setiled down into working order with the tele- |
‘graph system, and is rapidly extending the wires throughout the length and breadth {
of the land, it may not be amiss if we endeavour to give an explanation, for the |
benefit of some of our readers, of the mechanism of the various instruments ampléyed |
by the Post.office in this increasingly-important branch of the public service. . '

The telegraph inatruments employed by the Post-office are of six kihds, viz,, -the §.
¥ingle needle, the bell, Hughes’s type-printing, the Morse printing, Wheatstone’s A B
C, and Wheatstone's antomatic. The A B C instriment ia used principally in eom- |
nection with private wires ; the type.printing and automatic instruments are I
employed only in firat-class offices ; whilst the single needls, the Morge, and |
the bell are those in general uge. There are, at present, two kinds of single needle |

instruments, one with o handle and the other with two keys, somewhat resembling I
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1 former, and remain the only single-needle ingtrument in use. The two keys are termed |
| the right and left, and the alphabet is read by causing the npper point of the needle
t&incline in one direction or the other as either of the keys is depressed. Thug for
the letter A an inclination is given to the needle towards the left, and then one towards
the right, represented on paper thus V. For the letter E one inclination to the left is
made, and for T one to the right ; whilst I is represented by two inclinations to the |
left, and M by two to the right. The other Jetters are obtained by a variation of the
| number and position of the inclinations to the right and left. The punctuation marks
ard designated by a multiplication or a combination of the signs uged for some of the
letters, as are also the signals between the communicating offices. Thus the * period”
is represented by three Is, the comma by three As; and the intimation that the mes.
sage is understood, which shounld be given after each word, 18 conveyed by the sign for
the lotter T, whilst the contrary is implied by the sign for . Until recently the
| only instrument in generd]l uee was the double-needle, in which the letters of the

\ alphabet were divided between two discs, and the nnmber of inclinations imparted
| to the needle on one or other of the dials spelt out- the message; but although this
. | was undoubtedly the most rapid of the needle instruments, and was cmployed in

[ transmitting speeches from thoe Threne and. parliamentary debates, it iz not used in

the Post.office system, and, on principles of economy and accuracy, the single-needle
will doubtless soon supersede it everywhere, ‘

~ The bell instroment ig probably the most rapid of non-automatic telegraphs, but
iz of course not well suited for offices where n nuimber of instruments are in use at the
eame time and in the same room. It congists of two bells of different piteh, known as
the right and left bell, as the message is gpelt out by the number and variation of the
gtrokea on either or both bells. Thus A ig designated by one stroke on the left and one
on the right bell; E by one on the left; T one on the right ; whilst 1 ig represented by
two strokes on the left, and M by two on the right bell.

In the Morse printing instrument the message is conveyed by a series of dots and
dashes, which, by a variation of arrangement, are made to designate the whole of the
letters of the alphabet. These dots and dashes are impressed In & continuous line on a
narrow slip of paper, and are read of and transcribed by the receiving clerk. By this
meansg a record of a telegram is kept in the exact state in which it was sent, The
| signals are produced by the action of an electro.magnet, which attracis an armature
carrying a lever. At one end of this lever is a point or “style’” which impresses on a,
strip of paper, moved by the agency of clockwork, the “ dots and dashes” that
' spell out the mossage. The signals are forwarded by depressing the end of a5 |
| brass lever, either momentarily to produce a “dot,”’ or for a space of time sunffi-

cient to produce s “dash.” By this means a succession of eurrents are sent along
the line, and the dots and dashes are impressed on tle paper at the receiving station,
in exact coincidence with the length of time the lever.key at the sending station wasg |
depressed. Thus the letter A is represented by - — ; Eby - ; T by ——; whilst I ig
designated by~ ., and M by — —. It will be observed by the attentive reader that,
although the messagkeis conveyed in these three methods by the employment of differ-
_ent gigne, the alphabet is the same for each instrument. Thus, with the needle instru-
ment, A is represented by one inclination to the left and one to the right ; with the
bells, it is represented by one blow on the left and cne on the right ; and with the
Morse, by a dot and dash ; whilst T is sigralled by two inclinations to the left, two
gtrokes on the left bell, or two dotz on the strip of paper. This arrangement runs
thronghout the whole alphabet, the dots and dashes of the Morse corresponding to the
strokes on the left or right bell, and to the inclinations of the needle to the left or

right.

But perhaps the most ingenious, as it undoubtedly is the most valuable, of all
| inventions for sending messages by the telegraph is Hnghes’s type.printing instrn.
| ment, an illustration of part of which is here given. It comsists of a train of wheels
driven by a weight, the speed being governed by a vibrating rod, the free end of which
" ig attached to a crank on a fly-wheel, so that its are of vibration can increase or di-
" minish according to the amount of force employed. By this means the instrument can
rnle »an of tha aneasd Tarmitred by the vibmtione of the rad - and by meavine a 2lidine
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“acted upon by the finger-keys. When a key is pressed down the corresponding pinin |

‘and when it is released 2 cam raises the paper aghinst the type-wheel, where it is im.

“revolution and to take the impression of the letter from the type-wheel, which is

i3 obtained from the electro-magret. In this instrument the armature iz held
| constantly against the cores of the magnet, whilst an adjustable spring tends con-~

1 United Kingdom is now vested in the Postmaster-General.

till it reaches the corresponding letter, and a current iz sent along the wire, whick |
" moves the hand of the receiving indicator to the letter or character which it repre- |

1.. . Here we must bring our glight description of the instrnments in uge by the Post.
S ndRan tn o olnae nremisine that trnly wonderfnl az the inventinmn 10 2y 24e o osmbowndd bt 1.
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gynchronous, or go near that the difference will not exceed 1-30,000th of a second in- a
minute. The type.wheel containg 64 different characters, which by a simple coxs 1
trivance are acted upon by 28 keys ; this result being obtained by arranging the letter§ |
and figures in twe series, and by means of a lever causing the type-wheel to present |
one or the other at will. The type-wheel, which revolves continnously, carrieg by |
meand of bevel wheels & contact-making arm, which travels aronnd the disc of pins

the disc comes into contact with the revolving arm, and the current ig thus tranemitted; |

pasesing in its course through the magnet, and detaching the armature, which s
comes into contact with a detent. This detent locks a shaft to the train in motion,:

ed with the required letter. The current acts in a similar way et the receiving-
station, by detaching the armature, thus permitting the printing shaft te make one

brought into a similar position to that at the sending station by means of a detent,
which only permits the wheel to atart when in unison with that of the sending machine,
A feature of great importance isthe arrangement by which a maximum ‘effect

stantly to draw it away. When a key is touched, the magnetism by which the srma.’
ture is held is neutralized, and the spring exerts “ita full power. The armature then
rises and strikes againgt the detent, thus unlocking the printing shaft, which sbaft, by
means of a cam, replaces the armature in its origiral position, at the saine time tak. '
ing the impression of the letter. The speed of this instrument is abont 200 letters a
minute, and ita great value, particularly for long submarine lines, is apparent, from
the fact of ohe wave only being required for each letter, and from the eimpligity and
sensitiveness of the electrical arrangements. The patent rights have been purchaged
by the Governments of France and Italy for their respective territories ; the American
Telegraph Company have the right to use it in America, and the sole right for the -

. We have left ourselves but little space to speak of the other instruments in nge at
the Post.office; it must be sufficient, therefore, to say that Wheatstono’s antomatic
gystem consists of a perforator, which punches holes in a strip of paper; a trengmit.
tipg apparatus, intoc which the perforated slip is inserted, and the current ' sent by
means of needles which penetrate the orifices in the paper; the recording or prili&ihg _
apparatus, which, by means of pens supplied with ink, mark the strip of paper at the

receiving station with “dets and dashes;” and the translator, by the operation of ||
which the telegraphic symbols are reduced to the ordinary characters of the al-
phabet. The A B C instrument of Whealstone is perhaps the most resdily wun.
derstood of any and is extensiwely used by private firme. It consints of a ocom. |
municator for sending mesgsages and an indicator or receiving ‘imstrument. The'

dial of both communicator and indicator contains the letters of the alphabét, the |-
ordinary figures, and a few other signs. Around the dial of the communicator ars {
arranged keye corresponding to the letters and signsg on the dial. The interior of the
instrument contains a permanent horse-shoe magnet, with coils for the production: of
the necessary currents. By means of the handle shown in the engraving, a soft iren |-
armature is made to revolve, and if a key is then pressed down the hand will revolve

sente. Y

The method of representing time by the telegraph is by using the letters A t¢ M
to designate the figures on & clock-dial. Thus A will represent 1 o'clock and M will- -
stand for 12 ; whilst M A would be 5 minutes past 12, and A B 10 minutes past 1. The
notation of the exact time to a minute is accomplished by using the letters R 8 W X |
to represent the minute marks on the clock-face ; thus B A X would mean 9 minutes &
after 2, and G § 2 minutes after 7. e &
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THE GOVERMMENT TELECRAPH IN ENCLAND.
| (Tiines, February 5, 1870.) |

| Thia morning witnesses a change similar, both in characfer and in its probabls |
| effects, to the adoption of the Penny Post. The Telegraphic System of the country ia
| now in the hands of the Post Office. An immense business has passed quietly into the. |
| hands of the Government ; the network of wires spread over the country is, as it wers, {.
‘gathered up into one hand, and the provision of the most rapid means of mutual com.
nunication is now the responsible uty of a Department of Btate. Science has never
achieved a greater trinmph than in the patient discovenes by which the mest subtle |
"1 'of kmown agencies has thus been developed into one of the most general and most import.
ant conditions of social, commercial, and public life. The purchase money has been paid
-gver to the Telegraph Companies, and a natural foree, scarcely recognized within the life.
| time of many of us, has already proved worth six millions of money. It is but too
evident, in fact, that the Companies have made an excessively good largain with the
-public. There is no mistaking the significance of a premium of one, two, or even
three hundred per cent., on shares. But, apart from the fact that the State always
1 buys dear, we do not grudge the purchase money. The Companies have done good
| pervice as pioneers, and we are stepping into the fruits of their work, We have not
- the glightest doubt that, even at the price paid, the country will find it has made a good
hargain. No apprehensions need be entertained for the revenue, but pecuniary profit

to the Government is the least of the advantages to be expected.

It.is some time since the subject was discussed and it may not be amiss to remind
the reader of the practical tonsequefices of this transfer. The first, and, perhaps,
greatest, change is that the Telegraph will now become nearly ag nbiguitous as the
t Post, Hitherto, Telegraphic Gffices have been scarcely more numercus or accessible
than Railway Stations. They were confined to towns and the great lines of communi. |
cation. This was a necessary consequence of the business being in the hands of Com. |
| mercial Companies. It waa the interest of such bodies to carry the wires only
to those places from which they could expect considerable and constant business.
It wae no part of a Company’a duty to consider tho convenience of the public, except so’
far as it was likely to contribute directly to the shareholders' profits. The consequence
! was that we possessed an excellent Telegraphic Service between the chief centres of
"4 commercial and politieal life, but a very limited and imperfect service between these
. | centres and outlying points, Little more could be expected than was furnished by the
" gervice between London and Manchester, but it might be a matter of considerable
- | trouble, time, and expense to telegraph to a large village or small town lying a little off
the direct line between the two places. In fact, 8 messenger could often in such ecases
| have arrived before a Tolegraphic Message, and without much additional expense, It
-] will be the duty of the Government, on the contrary, to provide every facility for the
| public, compatible with a reasonable return on the capital invasted. If the correspon.-
| dence between two great towns proves highly remunerative, the superfluoue. profits |

" | not likely to pay their own expenses. Thus, the first result of the change will be to

- nearly double the number of Telegraph Offices. Instoad of 1882 places hitherto served
by the Companies, we have been promised that the Government will serve 8,376 ; and
instead of only 247 branch offices, there are now to be 842. These numbers, more-
over, will incresge as the system gets into working order. Whereas there has been
hitherto one Telegraph Office to every 13,000 of the population, the Government pro-
- } pose to furnish one officd to every 6,000 persons. The intention is, we believe, to

| render every Money Order Office a Telegraph Office. But the means of Telegraphy
. :| dre to extend beyond even the Telegraph Offices. It is proposed to sell stamped forms,
which persons may keep in hand like postage envelopes ; and by dropping one of these
into the nearest pillar box or post.office, the message will be forwarded by Telegraph
when the box is next cleared. In short, we shall be able to send a Telegram with aa |
much facility aa we now send a letter. The wires will cover the country like a vast
spider's web, from any point of which we shall be able to make onxselves felt, by an
electric tremor, at any other point,. |

| may be applied towards the extension of branch lines, very useful to the public, but |
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The Telegraph, therefore, ought now to be ay eonveniont a mesns of Gomisttiics. |
tion #s the Post. In addition to this, we shall know that we can send s Telagrém’ gt a |
fizxed and moderate cost. This is an advantage precisely similargo that of the Pantiy |
- Postage, and ita greatest advantage lies, not merely in the reduotion of expenss,.hat |
in the removal of all uncertainty and trouble. The gain in cheapness will be verv.com: |
siderable, for thongh most of the companies adopted a, shilling charge for twenty - words, { .
the additions for delivery of the message were often comparatively large. The Go. |
vernment, it was understood last year, will make no charge.for delivery, the increase |
in the number of stations greatly diminishing the expense of this part of the work,
In time-—and wo are assured in no long time—the charge may be reduced to sixpehotiy |
but it is prudent to commenoce with the price actu®lly tested by experience. The fixity
of oharge, howsver, will be almost as great an ineitement as its dimination to the usp |
of the wires. Uncertainty how much he might have to pay made a man hesitate before |
-gending many a Telegram, and, as a rnle, to hesitate about such things is to decids |.
againgt them. We shall now know that, for a ghilling, we can send any ordinary mes. |
sage anywhere, and possessing the certainty of thid facility, we shall learn to nse it.
The Telegraph, in fact, with all its known capabilities, has never yet been a familiar
agency to people in general. It has never quite shaken off the mystery from which it | -
haa so lately begun to emerge.. To send or receive a Telegram, at least in private life, | -
has been, to the mass of people, something strange and exceptional, and even, from '_
assooiation, rather disagreeable, For the future we shall carry Telegrams in our.
pﬂﬂkﬁtﬂ a8 ongily as shillings and postage.stamps, and we ghall soon learn to use and
roceive them with similar readiness.

|78

It ia very poassible it will take some little time before this immense advance in onr
means of communication is fully appreciated ; but the day will surely come when we
shall wonder how life was managed without Government Telegraphs, just as we now

- wonder how people could get on without the Penny Post. We shall be surprised how
we could exist without being able, at all times and places, to get directions in an un.
expected difficalty, to convey a sudden order or to countermand it, to make or cancel
an appointment, for a simple shilling, or sixpence, or some day, perhaps, for less. We
shall not understand what it is to be out of speaking distance of each other. The ra,
pidity and completeness with which these advances will be realized must depend, in
great measure, on the sucoess with which the Government opens the new system. The |
plan we report this morning, of bringing the errand-boys under a regular discipline,
is an ingtance of forethought which'promises well for the rest of the arrangements.
The easential points will be rapidity and ocertainty, and of these, perhaps, ceriainty is |
of the greater importance. The rapidity ia pretty sure to improve, but a lack of
cextainty would be fatal to confidence. R




- TELRGRAPHIC NUMERALS.
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MADRAS TIME,

mm « Time" for MEEE&QBE rénﬂi?ed and sent, ig uged in the Indian Gt;ve}nﬁiéﬁt
Telegraph Offices ; and the day hegine after 12 o'clock at night, from which the hours-

| are pounted up to 24. .

TELEGRAPHIC NUMERALS.

L ] 1
1. 2.1 3.1 4. 6.! 6. | 7.1 8 9.1 0,

G| T|K|L|IN[Q|V
]

N

TABLE OF SIZES, WEIGHTS, AND RESISTANCES OF {RON WIRE,

- - - —

—_—

r © .
2 | BHtEg | Bl & | we 2.2
s | |25 |52 |sk|vg|E% | £85
D E (B2 |mH ) MO g8 BE | 2y
& T ] wmn
S A |BETE |A |4 |4 o P |
RiEMARKS,
ths. e, [Yards. |Sq. In.) iba, A_git;i;t?ﬂn
Unita. .
1 3 6875 | 1210 | 162 | 071 | 4520 4109 | The sizes Nog. B3, 94, 124,
2 28 (599 | 1054 ; 187 (062 | 4344 4717 | 16* are special Wires made
3| 26 {5165 909! 215|063 | 3400 54570 | for the Indian Telegraph De.
4] 24 |44 | 775} 255 |°043 | 3896 | 6409 | partment, and the Breaking
5 -22 137 | 651 ] 303 038 | 2432 | 7637 | Strain shewn opposite them
5% 21 |34:09! 600 |3285 ['0346 & 1988 8286 |is that at which they are
& 2 |3066( 538 361 03P | 2008 9245 | tested on purchase and it is
7 185 [26°15 | 481 ; 428 0269 ! 1776 | 1078 | calculated at the rate of |-
8 -17 221 389 &+ 6509 | 028 | 1472 | 1279 ;17500 feet of their own |
g -155 11836 1 323 | 609 [0195 | 1248 | 1539 | length. The other Breaking
94 149 (1704 3800 | 657 0173 | 994 | 16567 | Btrainag are caleulated at
10 |.-14 [1497 | 264 | 747 (016 | 1064 1883 | 640C0 ths. per square inch ;
11 { -1256 {1198 211 939 | 0125 | 800 | 23-56 | at which the very best wire |
12 | ‘11 924 | 163 | 1244 ;01 640 | 3050 | willbreakif slightly anneal-
121 106 § 852 | 160 1314 {-GO8G | 487 { 3314 !ed.. But, as the Breaking
187| -085 | 705 | 124 | 15689 [-0071 | 455 | 4009 ! Btrain varies with the quali-
14 | 085 | B-51 97 i 2031 [-0057 | 865 | 51'26 |ty of the wire, and the de-
15 | 075 | 429 76 | 2608 |-0044 | 282 | 6542 1 greetowhich it is annealed, |-
16 | 085 ) 392 57 | 3473 |-0033 { 191 | 8722 |on more than % of thig
17 | -057 | 248 44 | 4515 [-0026 | 167 | 113-00 | weight. R |
18 1 05 1-91 34 | 8600 | 002 128 | 146-23 To caleulate the weight of |
19 | 045 | 1-55 27 | 7246 |-0016 | 103 | 184'14 | copper wire it may assumed
901 04. | 1.22 21 | 9168 | -0013 83 | 23676 | roughly us § heavier than
.91 ! 0351 94| 17 111980 i-001 64 | 29246 | Iroun. ‘
22 | 08 { 69! 12 [16300 |[-0007 ; 45 |414-32
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t 80 LAHDUR FOR CONSTRUCTION,
) ThBI.E OF WD. OF mns FER POUND OF SMALL COPPER \\‘HE—'{GHLIH}
Diamaeter,
. | 3 No. of Yards
- Biringham Wire Gauge. \ in 1 pound.
| ' Inches. | Millimeties.
24 ... 025 635 1777
25 .. 023 *HB84 210:0
26 .. 019 483 3078 )
27 .. 018 457 34294 )
28 .. ‘016 406 434-03
29 ‘015 381 4938
30 .. | ‘014 ‘355 56051 \
31. ... g 012 | . “305 i 7716
32 . .. o e ‘010 | o54 ¢ 11111 \
I TPy | -0096 344 | 12056 |
BB . e e e 0087 281 ! 140666 |
36 ... .. e | 0079 200 j 17808 ¢
37 .. '- 0067 | 170 | 04452
a8 .. 0058 l 147 33029 |
39 ... 0042 106 62087
40 .. 0039 080 780560
41 ... ‘ ‘0033 084 102020
' . N | I
A strand of No. 16 Copper Wires Weight 2:017 oz. per yard, 22187 1bs. per mile. -
LABOUR FOR CONSTRUCTION.
| Ii PERUENTAGE.
NATURE OF WORK | Deseription of | B T
“ ] ‘ IL.abourers. ' Tor Men
—— - e —— o — l—— —— —_—
" Carpenters ) Btandard ™ .:. q -
Pitting Btandards { Coolies 3y } 01
in clay ...| Coolies " 05
Digging holes ... gruhble D R ” a0
| rock... U R ' 20
Erecting posts " - Orh
Fitting couplings ' d 10
Insulating ' .| Insulator )
Erecting Wire incinding  uncoiling, . : .
binding to insulators, &c. } Coolies _f f‘?ﬂa | 60
Marking cut Lme., and Cutting small ) Coolies - E 0
trees or 31111315 i
— t '
i . Garpentﬂrs N 05
Hfﬂpﬂ“““g Tools { Smiths o L 05
Twisting Wire Stays ...| Coolies .| Bach R t
Fixing Stays . . L 09
Digging up ald pusts . ' ' 10
Taking down and ﬂmlmg old Wlm . ’ 4 0
Jointing . 13 ' L 1

T I
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YULCANTTE, *

FAV.RE'S GALVANIC BATTERY.

A. Outer Jar eontaining Solution of Common Salt.

B. Zinc Cylinder or pesitive Element.

C. Porous Jar or Bottic, containg Nitric Acid, iz made of Graphlta a,nd forms the
Neogative Element.

D. India rubber ring, separating the Jar C. from the Zinc Cylinder.
E. Gutta Percha Stopper.

MINOTTI’S ELEMENT.

Which is the mmplesb and least Expen%we form of Daniell's element, congists of
| an Earthernware jar, at the bottom of which is placed a disc of sheet copper connected
to an insulated wire. The jar i3 half filled with sulphate of copper crystals, over
which a dise of felt is p]aced and above this a thick layer of sawdust to act asa
Diaphragm. The zinc plate is circular; and lies upon the Saw dust. When in use,
the cell is filled up with acidalated water. A thin layer of oil above this is found use-
ful to prevent evaporation. _

YUOLCANITE

Vulcanite, when pure, should consist only of India Rubber and Sulphur. Tts |
gpecific gravity is about 1.31. It should present a clean Conchoidal surface whon
| broken ; a granular fracture is due to admixture of other materials. Its surface when | -
pohahed should be free from gpecks or indentations, By frictions with a black sflk |
rubber it becomes strongly exzcited with nogative electricity which in a dry atmos-
- hﬁl‘E it should retain for some hours. In thin strips it is very elastic, and when hesat-

-ed 1t may he hant and will retain its new shape or fnrm permanently when cooled.

Bt The surface nf Vuleanite becomes conducting, partly by the condensation of mois-
4 ture, and a slight film of Snlphurous Acid, which is produced by the exidates of Sul-
it ghﬂr On this account, all Vuleanite supporte and connections should be repeatedly
-_ with boiling water, and rinsed well in distilled water, and dried. This is the
S ginny aifectual way {,.f denhng with Vulcanite apparatus when found leaky, as friction
T At vamove entirely the film of acid. It is however better to keep its surface i
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TABLE OF THE WEIGHT OF IRON, &O.

CHATTERTON'S COMPOUND. |
The compound, by means of which the alternate coatings, nf. Gu:ﬁta. Pe.
cable conductor are cemented together, is composed of the following ingredients :(—

rcha upor &
Stockholm tar.....................co 0l 1 part. _
Resin........ooovviieiiiiiaiannsns .. 1 part. > by weight.
T Qutta Percha............coiiieeeennnne. 8 parts.

Tl;iu compound is used also for filling up the interstices of Strand Conductors. Its
specific gravity is ahont the same as that of ordinary Gutta-Parcha, its insulating capa.
city, however is much less.

TABLE OF THE WEICHT OF IRON PER- MAUTICAL MILE N CABLES OF DIFFERENT SIZES
~ INCLUDING 3 PER GENT FOR LAY.
= ~ N

| Size off Dia~
wire | metor

B.W.! in
niles. 3 10 11

|
NUMBER OF WIRES IN CABLE.

12 13 11 15 15

CWT. CWT.
00 | 380 | 191

CWT.- | CWT. CWT.

CWT. CWT.

_ W,
or6 | 207 | 318 |39 |360 |ss2 .’
251 | 238 | 256

172 | 185

212 | 238 | 254
340 | 153 | 170 | 187 | 204
300 | 110 | 132 | 145 | 158
284 | 107 | 118
250 | 89

271 | 289 | 305
198 | 211 | 224
153 | 166 | 177
127 | 138
100 | 108

130 | 142

189 | 20t- | 218

98 | 108 | 118 147 | 157

2 83 91
220 | 64 71
203 | b4t

167 177
238 | Y

116 ) 125 | 183

14} 149
114 | 121

7811 85 923 100 | 107
60 660 72 80| 85

90-0| 97 | 102
180 | 43

47 517 57 706{ 76

611! 66
165 | 358 398

. 790 Bﬁ[‘
438! 477 | 5171 557 597 636| 677|
148 | 289 321 353| 886| 417

- 289 315

g 0 O ~T & ot g W N -~ D

450| 482] bBl4| 546| 578
184 | 286 263 420 a47| 478

74! 296 817| 338| 359
208| 225 242| 260| 277

: - 204| 812}
145 158 172! 1851 198 211

120 ] 190§ 211
109 : 156

232 263

173| 19¢f

95 | 119| 132

224 | ‘287
88| 96 101 111

162 172} 182
120 128| 135

12-1t 1317 141 152
721 68 75

65 o5

83{ -90 98
61 67 73

1056| 113
79 85 92

97| 104| 109 E
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PROPERTIES OF GUTTA PERCHA.

o sl —

- TELECRAPH MORSE ALPHABET.
A - — i 1 '
B, — - - - 2 ..
| c- - T - S. v s e —
D - .
] E.o-. B. - - -
! F‘: -e T . 6 — - ...
Q, - - y. — — .
B o 8. - -
¥ A 9. -
. e — e P
K. - T Full Stop () ......
R Colon (:) -
M —— _ Semicolon (;) - . —
N, — - Comma (,) -
o, ——- Note of Interrﬂgatmn (P)
B . o Nutacf.&dlrﬂtmn()—m—-.-«-—-....__
Q= - Hyphen () — « - » - —
R o—- Apostrophe (') - _
8 ... Parenthesig {) — - -
T. — Inverted Comma (*") -
U, oo — Begin another Line - — . — - .
AT R Bar of Division (31)
W, . — — _
X — - | Call Signal — . — . — . —
Y . " | Understand Message - » - — - | -
b — — - - Correction, or regeat « « - - « ~ - « .
_— End of Mesgage - — - — - —
A - — - Wait - — - - - -
& — = - ® Cleared out and all right - — « = ~ s
Ue. - - — -—— . . — . .
Ch.

RULES FOR SPACGINC.

The length of a dot being taken as unit.

1st. A Dasgh ig equal in length t¢# 3 dota.

2nd. The space between the elements of a lettor is equal to 1 dat.
| 8rd. The ppace between two letters of a word is equal to 3 dots.
| 4th. The space between two foilowing words ig equal to 6 dots.

,J 0 FIND THE DIFFERENGE OF TIME BETWEEN TWO PLACES.

Each 15 ° dlﬁerem:e of longitude represents one hour difference of time.

Therefore divide the difference of the longitndes of two places by 15, and the quu-
txent givea the difference in time.

Example—The longitude of Greenwich is 0° (7, that of New York 74° 7 W

;-The differsnce i1 time between them is therefore L 15 ?_ == 4h, H64im.

PROPERTIES OF CUTTA PEHGHA

o Gut.ta,-Peruha. is the milky juice of a large tree, the * Isonandra Gutta,” axtr&uted

by incigiona in the tree, and dried before the sun; or by evaporation at natural tem.
peratnre. Liftle care being observed in the process, the Gutta-Percha is muvh mixed
with particles of bark, gsheds of lenves, and other impurities, and is delivered in com.-
1 maﬂ:a in blocks of an irregularly square shape, and various sizes, of a yéllowish brown
colour, and containing from 10 to 25 per 100 of moisture. Heated to 280 °, it melts,

or rather sofftens. to tho consistence of treacle. At 140%° it ig stHll soft hut varv
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86 GALVANIZATION OF IRON,

—

T -

At ag low a temperature as the freezing point it continues flexible, and free from
brittleness, or tendency to cracking. When purified, it is totally inscluble in water or |
epirits of wine. Tt is not acted vpon by acids, alkalies, or saline golutions, and is in-

goluble in fixed oil. It does not unite with melted wax, suet, resin or pitch. 1t ig
very ductile when soft, but not elastie. .

In chemical composition, Gutta-Percha is nearly the same as caoutchouc or
Indian-rubber.

Like Ca.-:_mtchﬁuc, it is dissolved by sulphuric ether, by the liguid hydm-ﬂﬁ.rbuns,
chloroform, and rectified oi! of turpentine, from all of which solutions it is recoverable
in its original state ; but Gutta-Percha thus dissolved and recovered becomes whitish

and brittle after a short time, and ceases to be applicable for the numerous purposes

which, when prepared as subsequently described, it is so perfectly adapted:

‘When freed from tmpurities, Guita.Percha has been proved to remain totally
unaltered in fresh water for four years; in salt water, for more than two years; in

wet earth, for five years. These facts denote the great probability of its continuing
unchanged in the same media for an indefinite period.

Of all substances yet subjected to experiment (except Hooper's India-rubber)
Gutta-Percha proves to be the best insulator or non-conductor of electricity. Caount.
chouc and shell-lax approach it nearest in this most valuable property.

Asphaltum, pitch, and the resins, are far inferior to Gutta.Percha in insulating
power.

*

Asg far as experiment has yet been carried, it is not attacked by white auts or

other rodent insects, but, like all tasteless substances of its consigtenco, it is liable |
to be gnawed by rats and mice.

Gutta-Percha iz cqllected in various localities in the Malayan Avchipelago; in
Borneo, and all the adjacent islands. Singapore is the mart from which it is exported

to Kurope, its price delivered in London ranges from £ 3.19.4 to £ 4-4.0 per hundred
weight. It is free from duty. $ |

"CALVANIZATION OF IRON.

The iron 1s first, prepared to receive the layer of zine to be united to it. This is
done in the following manner :—

The iron is placed for 5 or 6 minutes in a mixture of one part Muriatic aeid to
six of water. It ig then taken out and dried in a*furnace, heated to a dull red. When
the iron has attained this heat it is again taken out and allowed to dry in the air. The |
scales of Oxyde are removed by percussion, any black spots which remain on the sur- |
face are separated by allowing the iron to remain ten to twelve hours in water, slightly
acidulated with some fermented bran which has been steeped in the fluid for eight or
ten days. The rods are mext agitated in water containing s few hundredth parts of
Sulphuric Acid. This done they are firally placed n water, and rubbed with sand and
tow, after which they may be kept in water for use  Before immersing the iron in the
Zinc bath it is necessary to dry it. Messrs. Morewood and Rogers effect this in an |
atmosphers of vapour, from which the air ig excluded as completely ag possible. Thig
they accomplish by heating the articles in an iron case, the bottom of which is covered
about three inches deep with Sal Ammoniac. The vapour of the salt drives out the air.
The temperature must be gradually raised, since the object is merely to fill the case
with the vapour of Sal Amimoniac. To.coat the iron with Zine it is simply immersed
in & Zine bath, after having been prepared as above., |
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Garietres.

TO PURIFY WATER.

T'ut into a hogshead of water a large table spoonful of powderced alum, stir it and

| 11 & few hours the impurities will be sent to the bottom, a pailful of 4 gallons, may be
purified by a single tea spoonful of Alum. |

Freshly burnt charceal is also an excellent sweetener of water.

TO FIND THE HEIGHT OF ANYTHING BY ITS SHADOW,

Walk to the end of the shadow and fix in the ground a stick, which measure and
then the length of the'shadow thrown by it ; then measure the shadow of the tree (or
whatever it is) and deduct from it in the same proportion, as the difference between
the Tength of tho stick and the length of its shadow and you have the result.

MODE OF TELLING THE WIDTIH OFF A RIVER IN A “NATURAL” WAY.

An Indian being asked the question, what was thie width of a river ? thus solved it
naturally. Ho went down to the side of the river, and fixed upon a spot as a centre ;
then he gelected two treea, on the mght and left, on the other
side, as near as his cye could measure egui-distant from where 4

---------------------

he stood. Having done so, he fell back until he came to e

where his eye told him that he had obtained the poing of an N
equilateral triangle. Thus in the diagram, he selected the two "\

treces A and B, walked back to K and there fixed a mark. He A |
then fell back in the direction ED, until he had, ag nearly as 10 N\ {
he could tell, made the distance from A-HE equal to that from s

ED, and fixed ancther mark. The same was repeated to EC, / \
when the last mark was fixed. He then had a parallelogram ; s

and asg the distance from F fo B was exactly equal to the dis- /

tance from K to G, he had but to meagure the space between 4 . l\
the bank of the river and ¥, and deduct it from ¥ (3, and he C G D

obtained the width of the river required. This calenlation

occupied the man three minutes only and was found to be perfectly correct.—Marryait’s
Violet.

TO SPORTSMEN.

Hixts oN Lospixg REVOLVERS.—Never load a Revolver in damp weather without
first anapping off a cap on each nipple, Joyce’s common caps are quite good gnough
for this, or for practising with, but Ely’s tin lined ones, made for and gold with Colt’s
Pistols, are the only ones to be trusted, both to stand continued damp, and to make
. gurs that when exploded, they will not interfere with the revolution the eylinder ;
"they arc much thinner in the metal than any of the other caps. The least quantity of oil
on the top of the nipple will render useless one of the tin-lined caps, mueh sooner than

any amount of damp ; 1 have soaked one of KEly’s for two hours in wator, and then
having blown the wator out, fired ib off all right., The nipple of a Colt’s pistol iz the
reverse of that of a common gun, as it is large at the top and decreases to a very fine
hole at the bottom, and by this means the whole of the flash of the cap i3 collected
. togother, and rushes into the powder, which can never be seen at the top of the nipple,
- a8 i8, or ought to be, the case in that of a gun. With the medium size Colf, the “ navy
or belt holater’® (which is the best I think} never use the round, but always the conical
- bullet, ag the former will hardly penetrate through a thjck cummerbund, while the

- [T N
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{ latter will (as has been proved} penetrate as deep as a musket builet. Never 186 more

than half the charge that is sent, as the right one, out from Enyand with a Colt, a8 1b .
makes the pistol remﬂ too much and destroys the sim. When putting oil on the #pin- 1

dle on which tha cylinder revolves, let it if possible be some animal oil, such a8 whale
oil, or Neat’s foot oil, or parified Beat’s grea.ae a8 these never clog and get thick
dmectly after firing, it, is more necessary than ever, to snap off éaps on the nipples, as
there is always a dampness left by the powder.—Correspondence Lahore Chronicle.

.‘ - L]
Hints To EQUEsTRIANS IN DirricuLTiES.-——When called on to cross & river by swim- |

ming a horse, the rider must be prepared to sink about breast deep as a horse swims
nearly upright ; he should sit very guiet, and give the horge his head, not guiding by
the reins, if the horse is distressed he must throw himself off and hold it by the mane
or tail : a horse cannot kick in the water. He must he especially cautions never to

| got in front.—Notes on Brigade Movements. ’

Hivrs To Horse Buvers.—Never buy a horse that hits his legs, or to gpesk plam- |

l}r, cuts or brushes. Never buy one with a long, weak, deer neck, -Always suspedt
vice when*you see the white of the eye, or observe the animal loock back at yon when

mounted. Be careful that the fore foet are of the same size ; avoid fat feet and CODEe. |

quent low heels. If you wish to be firmly carried, choose & well formed head, big nose
tril, short neck, deep in the ribs, short in the cannon, or below the knee, big, well-form-.
ed ankles (&lways rejecting uprlght ones), width of lmn big thxghs, and well formed

hocks. As to go fast you must have length, choose a long waist, rather than shigh |
limbs. Never purchase a horse without standing behind him when trotted aup and |

down the yard ; you will then be able to see if he does not cross his legs and goes
straight and true. Avoid a horse if you soe him ghift his feet in the stable, he .they

| equal or not in gize ; feverish aymptuma may be expected in the most essential of n.l]
parts, the foundation. Remember there is no stronger part of a horse than the weak.®

est ; and if a dealer calls your attention to the beantiful flat fore legs, be most minute
in eza.mlnmg the hind ones. When the horse is led out, if you suspect hia wind, turn’
short, and give him & blow with your hand or stick ; if he grants, reject him.. Such
a _hnrse is a bull, or & roarer. A good chest and pedlgree are essential to good wind.
Small bone and good -sinews ; and, if pace be required, reject the D‘Orsa.y action.
Doubtless, there are exceptions to all rules ; but nine times out of ten, conformuation -

will bear you out in supporting them. To go well through mud, the rider Hhﬁnld in.|

the gallop, see the knec and fore foot before thE saddle,

IR

HINTS ON THE CARE OF HORSES

SF.ILFUL vefermarry surgeons are seldon met with; you hhd better ]:111 ynur hﬁrﬂe
h}r your own experience than call in a man of no &bllltr}" whn would ﬁnmh the humnm i

in the same way and make out & long bill into the bargain.
A rEW HiNTs.—The fect of the horse shorld be examined and picked out when he

I comes home ; and if it be necessary to use stopping for feet, there ig nothing eqqinal o
-~} the apphﬂa.tmn of water ; water not only softens the foot, but keeps it cool. Water:{’

| may he applied to the foot by means of flannel or tow soaked in it applied to the foof,

and fastensd by means of small flat spelks, fixed in the interior edge of the shoe. |
Where horses can take their exercige in the dewy grass, their feet will not want stop-

r'_.lr .

ping ¢ bout this is not always attainable particularly in the ard plaing of India.
When a horse comes in dirty on no account allow him to be ridden into tha n‘ref

‘be applied much above the fetlock. Ind::ﬂent grooms, will, if not prevented, wadh off
the dirt from the thighs and under the belly, the sides, &e. . by whmh dmem iﬁ ﬁro-
duced that often Ellﬂ& in glanders.

Incidental occurrences, guch as pricks, bruises, kmks, &c., Ehnuld be a.ttended to

' immediately. The injuries the bottom of the feet sustain are generally from nails, -
aharp flints, broken bottles, &c., and in these ogses it will sometimes be xgquisite to.

remove the shoe, in order to be gble to examine the wound in a proper manner. The }

i wound ghould be cleaned, and if it be not serious, the application of a little of any Uf
the spirituous balsams will be sufficient. Treads a.ud bruises hatw&an hair. and hot

'I_‘l"i'I_"l ™
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or any water foghe purpose of washing off the dirt, nor yet allow the water brash to |
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balsam or some balesmio tineture applied to them. Broises from blows and kicks, -
and tHe like, should be. bathed with any kind of repellents, such as cold vinegsat;
| gonlard, or brendy; any of which will very much aseist in diszipating the biood
which rushes into the smaller arteries where the bruise takes placat All kinds of
green. wounds may be oured by the balssma already enumegated ; these will be found
preferable to unctuous applications, particularly wheve a bandage cgnnot be used.

ExERCISE.—No horse can continue in good health without exercise. Want of axer-
cisa will cause the legs to swell; in which case the circulation of the blood becomes
sluggish in the extremities, and the parta £ar removed from the heart ; the gross parti.
cles of thig fluid, therefore, lodge or remain inactive in the finer arteries of the horke’s
| limBs, and canse the legs to swell. In this case unless measures be taken in time,

1

physic, bleeding, &c. muss be had recourse to in addition to exercise.

- Foop.—Every animal is affected by the food which he eats, and hence when a
| honge has subsisted for years in swamps, and such like places, and has consequently
*heen feeding upon nothing but faint and foggy food, however well he may appear, he
is no sooner taken into the stable, and put to a little work, than he exhibits unques-
tionable symptoms of weskness and debility ; his legs swell, and he will iy to piecea
{as the term ir) if this be not prevented by proper attention and management., Walk-
ing, good food and bandaging the legs at night is preferable to the administration of
physic. It is true a dose of physic will reduce the swellings of the legs but the ope.
‘ration reduceg the horse also, aiready weak and debilitated, and therefore this makes
bad worse, as in a few days the legs will swell again worse than they did prior to the
administration of the physic.

|  eBpvErE LaBOR.—It sometimes happens that the horse’s legs swell from severe. labor
| ar fatigne; in such case fomentations of warm water should be applied, which with
rest and gentle exercige will have the desired effect. :

‘ SmoEING.—As & general rule, in applying the shoe, pare the hoof as little as possi-
ble, from which, however, deviation must occur :—2as for instance, where the foot is
deep and the sole hollow, the crust is generally thick and strong, and will, of course
allow of more paring than a broad thin foot. But no abaolute rnle can be laid down;
a8 to how far thig paring is to be carried, each foot should be treated according to its
degree of strength, weakness, brittleness, &c. - ' -

As in the action of the horse, the frog was intended by nature to touch the ground,
if it be disabled by too much paring from doing this—if” it thus be deprived of ite
natural action, the tendon becomes elongated, lameness perhaps produced, and not

requently wind galls. The bars shonld not be gcooped out, because in conjunction
with the frog they are intended to keep open and defend the hinder part of the foot.
b . Generally speaking, the shoe should gtand wider at the points of the heel than ‘the
" | foot itaelf, or as the foot grows, the heel of the shoe becomes imbedded in the foot of
‘the horse, which will be likely to break the crust, prodnce lameness or & corn. The
foqp should be kept short at the toe ; as if loft too long, it becomes thin apd weak, and
| the heele low, whereby the flex or tendone of the leg are gtrained whilst & short. toe
.| has a tendency to strengthen the foot, and also to keep the heels open and expangive.

_Yn shoeing & thin-footed horse, when the toe i8 eunt short, it is advisable to leave

it nearly square, merely rounding off the angles with the rasp. No nails should be

- driven into the hoof more forward than these angles, even in the strongest feet, nor
.| yet 8o far in geneval ; and by this method, the nourishment that would proceed to the

. | support of the toe descends to the heels, and tends to keep them open. Thig however,
applies more to the hinder than the fore feet, because the horn is always thicker at
t the tos before than behind ; while the guarters are even thicker of hbm behind than
before, by reason of the wearing of the iloe being greater behind than before.
heel of the shoe, on strong and narrow heeled horses, should be made ight

| st the extreme points; the for of the shoe thus assisting in the distension of the.
- | hoeels of the horse. . - .

‘ ' - o A FEW PRESCRIPTIONS FOR HORSES. |
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ing ont, itching, swelling of the legs, &e.,, it will be highly advisable to apply the
fleam or the lancet, in order to check the progress of the approaching disease. If the:
horse has been well kept, little worked or exercised, and is full of flesh, it may roa-
sonably be conaaded the blood vessels are over-charged ; and of conrse they must be
relieved by evacuation, in the application of which a sound judgment ghould be exer-
ciged. If the horse has been kept at regnlar work or exercise, and by severs exertion
i8 overworked the loss of two or three quarts of blood and a day’s rest will operate
a cure.

Corps.—When a horse contracts a cold, it it be but slight, warm plothing and
moderate exercise will effect & cure. 1f the cold be violent, bleeding, purging, sweat-
ing, and perhaps a diuretic ball may be necessary, by which inflammation is prevented,
| and the disease expelled. Should, however, fever attend the cold, the horse should

loge two, three or even four quarts of blood which would greatly relieve him. * Givé g |
t gentle dose of physic, and alse gruel, and if he will not take the grusl, et hig water

be chilled ; gentle exercise, warm clothing. This method is much superior to cordiala,
balls, mashes, &ec. -

If a hovse, after being ridden till he is very hot, be suffered to eool too {ast, he
will eontract a-violent cold, attended by fever; he should be copiously bled, and have
plenty ot chilled water with a Iittle oatmeal stirred in it, given to him. Mashes may.
be ziven in thig case, followed by & mild dose of physie. If the horée does not 4 _
-ag usnal ymmediate relief should be applied by the process of back raking, followed
by a glysier, made of thin gruel or any warm liquid and a little lard or grease in it.
Should the fever not ahate, bleeding and physic will be advisible, keeping the horse
- well clothed to promote perspiration, as wall as to prevent cold, leading the angmal

abraad if the air be not severe. If no amendment be perceptible, ¢call in the assist. |
ance of a veterinary surgeon, if such a person be within your reach.

- FevEr PowpER.—Towdered Nitre (potash), 1 oz.; Camphor and Tartarized Anti-
‘| mony of each, 2 dr. ¢

r ALTERATIVE Barr—Buceotrine aloes, 2 dr,; Castile Soap, 2 dr.; Tartarized anti-
| mony, 2 dr. ; gyrup enough to form the balil for one tose.

By TREATMENT FOR CaNkER—Take away the diseased part and strong liniment applied

every day. Bar shoe put on with dressing under the shoe. Cut away the bhard born

| where the foul flesh appears. Dress with sulphuric or white arsenic. When healthy
flesh is formed dress with equal parts of tar, aloes, myrrh, cutta, white vitriol, |

SWELLING ONX THE KNEE.—Treatment, Alterative Balls, Sixty leeches on the knee.

. Fomentations. Poultices. Birong mercurial cintment rubbed on the knes with a
mild bhlister.

Worxs.—Allerative Balls. Alterative Powders. ~Strong Purgatives.
CoNTrACRED FrET.~-Blister the coronet of both fore feet, drawing or cutting away
1 the sole, raaping the feet to bload down from the coronet to sole in front of foob.

CorprAL DriNK FoR COovGH.—Vinegar 1 piat ;' Honey 1 pint; Tincture of opium,
i oz.; Liquorice Powder, 2 oz.; Bugarcandy, 2 oz,; Oil of Anniseed § oz.; O1 of
- Cloves; 40 drops; Qil of Carraway Sceds 40 drops ; Cardamom Seeds and Saffron each
2 dr. Boil the boney, vinegar and sugar candy all together with the liquorice powder
and cardamom seeds ; then strain it. Lastly put the other ingredients and mix all.
together. This gargie should be given twice a day.

ALTERATIVE CoucH BaLL.—CGum Ammoniacom 3 dr.: Powdered Sqguill and
: Opinm each 1 dr.: Camphor 1 dr.; Barbadoes Tar 1 dr.; Sulphur Vivum 1 dr.;
Syrap enough to form the ball for cne dose.

L

X TREATMENT FOR STRANGLES.—Shave off hair first—poultice, rubbing in stimulating

: ointment : tumour opened and freed from matter; poultices again applied; small

* piece, of lint dipped in blister liniment—-alterative powders in bran masgheg every day
and alterative balls.
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to be given every day or every other day according the the severity of the case, and the
mixture to be well rubbed into the sore with a tooth-hrush every third day: after s
fortnight or three weeks, it wﬂlbe desirable to give an aloetic purge. Ardower is the
beat food, 8 or 4 seers per diem, with gentle exercite. This receipt has heen tried
with great success in an Irrogular Cavalry Begiment, | o

2
g

ANTIDOTES OF POISON.

. EMETICS.~The hest emetic ik about thirty grains of sulphate of zine in a little
warm wabter; if thie cannot be had, mustard and warm water, or a fow pinches of

~snuff and warm water, may be subetituted ; it should be taken copiously, a cupful at

& time. The uasual emetic of ipecacnanha and tartarised antimony lowers the strength \
and therefore should never be given in cases of poisoning. Tickling the throat with a
feather will frequently have the desired effect. o

SoUR-TASTING AcCIDS.—(In ordinary phrase sll acids are sour ; but in chemistry this
) ) ig not the case ; prussio acid and arsenious acid, or arsenic, for instance, are not sounr.)
" | Nothing better than chalk can be given ad an antidote to mour.tasting acids, such as
aqua-fortis, oxalic acid, oil of vilricl, spirit of salt, or very strong vinegar. First give
an emeotio ; thon let copious dranghts of powdered chalk be given in water, or (aa is
better) in milk, If no chalk is immediately at hand, knock down & handful of a ceil.
ing or wall.

.+ ALCoHoL~—Emetic ag aoon as possible ; apply cold water to the head, and giv'a
spirits of hartshorn, ‘

AMMONIA, and other caustic Alkalies.—Give immediately an emetic and plenty of |
vinegar and water.

- AmspNic.—Hydrated peroxide of iron, given in large quantities. Obtain it from a
drnggist’s shop ; or if the druggist should not be able to make it (as may happen,)
take his stock bottle of tinchure of muriate of iron (perhape about a guart;) take about
- | double the quantity of hartshorn, and mix both in a dish. The mixture will immediately
- | 'become thick and a red muddy paste will fall. This paste ig the antidote. It shoald he
| rapidly collected upon a pocket handkerchief, or other piece of cloth which may be at
hand, worked to free it from excess of hartshorn, and administered to the patient freely

| without delay. The antidotse is quite harmless.

B Crarcoar, (V. APOUR or.}—Get tho patient at once into the open air, dash cold water
.. { on the head and body, apply friction to the chest and pungent salts to the nostrils.

Corere (from the action of vinegar on copper vessels, or in any other form.)--
Dranghts of white of egg beaten up with water. :
1 = - Corwosive SusLimare.—~Copious draughts of white of sgg beaten up with water,
| or, till better, with milk. ‘ - -
. Curosore.—Bmetics and white of eggs. |
" Farse Musaroous, Nux Vouica, MonksHOoD {taken in mistake for horseradish,)
and other agrid Narcotice.—Emetic of mustard and warm water, or,if mustard cannot be

| obtained, a few pinches of anuff and warm water. The patient shonld be supported and
compelled to pace the room ; and should not be suffered to sleep.

| LEAp (white lead or sugar of lead).—Epsom salts,
. B Lunar Cavsric.—Large quantitios of galt water : and an emetic.
- Ortus.—Emetic as above. Use the stomach purap a8 soon as possible. Strong cof:

f fee, without milk or sugar, may be given i the interval. The patient must not be suf-
= |. fered to sleep, and must he pinched or pricked if necessary to prevent it. '

STRYCHNINE.—A strong decoction of coffee has been recommended ag an antidote
or this poison. |
TARTARISED ANTIMONY {or Tariar Emetic.)—Plenty of warm water; tea made of
| nutgalls or of oak bark. If these cannot be obtained, gentian or catechu may be sub-
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+ Made of wood in the shape- of o fiat ﬁmn‘; the uj and side arma- Bamgﬂ:me&
3 jndhiﬂiﬂlength. The divisions on the upper surfaes of thé mﬂedrm bﬁmg iof Hl 4
{inéh.and below being 3—1 inch and 1i.

| RECEIPT TO KEEP GUM ALWAYS LIQUID.
Mlx with the gum a fow drops of nitric acid, aqua fortia.

" RECEIPT TO PREVENT THE DISAGRERABLE TASTE OF MEDIOIHE’
. Before taking medicine put a piece of alum into your mouth and gﬂt the: mtaaet' 11;

HARDENING OF ENGLISH CAST.STEEL FOR CUMERY. - T d

| August Kiesu of Issugni in Switzerland, prepared sharp instruments from Englﬁ'!l !
-cast steel by immersing the blades of a cherry red heat, into a bath cumpnsetl of . fodlt
: Eftn of ﬁnely owdered yellow resin, two parts of fish oil, to which is added in. » vyl
; one part of melted tallow, and allowing them to cool parfgcﬂy 3 ﬂﬁn’k
"t which tha are heated without wiping them, and hardened 'in water in the opdi=:
1 nery way. The blades hardened by this process are said to be more uniformily |
{.done than by any other method, at the same time i;hﬂy are not t0o muah L% Jor”
} the matﬂ.l t.nn brittle.—* Buslder.” | ) it
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TO REMOVE SPOTE OF INK FROM PAPER
A solution of oxalic acid, laid hght}l}' on with a p&mt brush,

- RECEIPT FOR MAKING EENEATIVE PAPER.

~ Take good letter paper—use Bichromate of Potash 10 grains, Eulphafbﬁ of ﬁBP"
1 per 20 grains. Distilled water 1 oz. It must then be washed over in tﬁﬂ dﬂ.rk
-with-a solation of Nitrate of Silver of moderate strength. -

SOLDER* FOR TELEGRAPH IRON WIRES. :

Tin 1, Le&dl:} or Tin 1, Liead 1.

." % Boldering (Culley) oconnections in apparatug and test-boxes Hast Dever bjﬂq
anlderad with- Acide or Ohloride of zine. These lignids caniot be entirely removed;




