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8. Effccts of diSeharge—
coming high ‘resistances. i

dischar gmsse s off harmles
sharp l%:n' ina wn&n{ztof, or
mechanical effect iz produced, a |
destroyed ; the conductor may be bre
the discharge leaves, and that on
- ‘proportion to the distance across
of ensuring perfect metallio
‘leading them to earth by
connecting all massegof ¥
conduetor, so as to aveid th
be through the building:

- -

1.- Doubls function of
(1) it tende to preventa
the conditions which detern
tor, and (2) it facilite

- harmlessly. e
2. Preventive ae

" the power of its poirted end
a charge of electricity to j.&
point as fast as itean ‘
points all well eonnected
18 duae to the repulsive aeti
tribution of electricity on
portions of the surface of
this gradual or silent discha)

- rods in intimate connection
duetars, so a8 to collect or
resistance to its escapedrom

: Further, the flow of ¢

_charged cloud, some of the
not only does's ligh ng
surface of the earth withi

ip it destroyed
: “upon if. Attempts
nd various allo¥s to obtain
cos?;, and have not proved
e double functions 0f the .
summit and bevelling it off r
the radins of its hase, so
| ducting power of the rod

litate the silent discharge, to add :

spwards from a ring fxed abouta -

ity

the 36152;0{;@&@;1&?@ & Fod ron ave stronger, less easily fused, and, *
L it n the other hamnd, have the advantage i
charge and u lightning discharge : ' ~and lighter, they ntérfere less with : )
density and consequent attraction are ter there than an: v | g O B B ) ' ' B o I e il
hoqd, and also becapsethe.ﬁowgfglmm ity | B : i : A et DR R 2 i
resistance®of the infervening air.  The discharge in this ; i~ liiig the most difficult subject| . 4 A
Dbe greatly modified by the previous escape of elect ey Y = o be didir f recommondod the following = - " |
- conveyed tg earth by a continuous conduetor of ample ' o ' 4 ' Bl e sg Ak SR

.54 - " 7ej r': 8
of itd passage. This may be termed the protective g;mﬁn fal
4. A perfect conductor —Thus to" falfil its two functions.a
; s to” fulfi o functions
Sh“’“}d be sugmonnted by a point or points, and should o mﬁﬂ&#
nfarly perfect, and more aecessible, than any other offered b
_of the building we wish to. protect.  1f these conditions
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S he sarfacoy, The' daep eaxths

I Higiiney

whed “that 2 lightning rod will protect a
W for ita apex asd a base whose radins equals

tacted on thin principle would require
arod that's number of suialler rads,
1o the salient deaimyes of the
.qual amonnb of melil higher
sysiomn now commonly sdoplad.

m (}i!eéﬁwmt order. Pomts will

volh snd bad through the action

“both above and below ground ;

of every prevaution durifig evec-

: AT i b netisea "f?,v_;-tguig thoroneh

10 b visual kol elecselbalty bid the

pduetor and its ear ¢ tosted annugliy. Iu India

is just before the raing, a8 at that time the level of weter
ground will be at its lowest poingl : :

Brves ron taw Exsomon AND
Positim of Qonductors.—The
the mﬁﬂfﬁ l.i&b}!é:’% j e

als b exceeding 50 feed, su that no point of the baikling.as moré than 25

: ke *iwm # hightning RO el » ‘
Spbeification of E{M‘Erimf.‘%ﬁfﬁe etabto. be exelusively empioved for thé

etion of new lightming conduotors i copper tape. A conductivity 8 at'least
cent. of that of pure copper should be specified, and the tape shonld be sott

‘so as tb admit of ifs wfpllgwing closely the outlines of | the building.
g 3 weighiug about half a pound per fook rvn is the most suitab?e
' conductors, ﬂ’vﬂd‘l?{' W & may be used for very high chimney
t copper tape, of long langths, without joints, may be obtained
he use of this Department will be obtained through the India

"

0 from theft.—In ait:.tin?ibns where gogper tape is liable to be stolen,
 the walls of the building and cemented over, ur otherwise concealed

_enclosing them in jron pipes at the base of the building is

g e
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wor to permanently moist soil; ‘and 'i_;’hé il
ot 8 considerable surface of commection .

o Liiphitning rods should be ‘shont 4 fdet high, and spaced

bla. The practice of protecting the lower portion of copper con-
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« 5. BEarth com
disarrangements to
eonductors sheuld!
Jeading to theci bei

line, or by & con
; ]‘?achy hwhmm

outside the bmld)
that face of the bu
ings, the eonduetor &
gallg, so a8 o protedt
8. Earth ca&&. -~
a fow feet of the sw
about 18 squ'u'ef
3T ,A,,
pently wet goil frem
¢oil the end of the come
coil being 4 feet, with
required for this mﬁk
faps & ldrger surfaa?
is more durable, be
7. Walis-—W
spee al wells for th

U coils
DECEsSArY, bebais

b ‘?em-ﬁzfe mrﬂi&.uin d
surfsce earthe laid in trenches |
shingles through whick the sain

These surface Barﬁ]s ;
from the base of
separate condnetors led
deep and surface earths sh
the base of the building.

The length of each sur

60 feet in dry soil, and the r:ggth a

of powdered LhdrtmlLakonld
trench filled in with light seil
led into these treneheez.

# 09, Sea mrﬁw;—-—ﬂn the

: Wﬁu a3 ‘vi il ihe wuuucbur uut
conductors, and the lightaing Genduntmf
ﬂs&m, and aisa frcm ai& m&rml gus pife

. .T'h»a m;zper taye =ahmﬂd be kass on th-s ridges - &
tings swswwi or. raﬂai to éL‘» tm.mnv

g5 with zing or galvamzed soofs’ ah(‘diu he protect ted
r them, but protected from actual contaet by strips of
The zine roof itself should be treated like any sther

‘should be thoroughly well connceted to the conductors
em  sometimes adopted of hﬁ'vms: sheet zine lightning
: ‘from *Ehc m%e& Uf th(a roofs fo earth 1S very unreh.a.hi@ ber:aume

cnso of

by laying a length of tape so tha
water; or 4 coil of tape may be bur
When the distanee to the sea
mented by surface ones rﬁﬂmﬁ |
in its vicinity, ;

" 10. Jron pi pes.-—lron witer ipes,
4pipes and gas pipes should not be el
fem & building, thexy ehould be oo
There uro many recorded: m}&@yﬁéﬁ §t
damaged by lightning springing on
would have i been obvigted if ?:hf.y had

1Y. Drg osd. reeky Y sites—TIn ex
impossible to oa)lam gooud <~arth coﬁne

—Chimne sha% 8 nld be« pmfeuted hv & ring of copper #
£ ‘ tgp oi the eap and ‘a few inchies below & - »
: oot above the top of the shaft at igtervals = =
pid be earried down on opposite sidesof @ el
worductors should be connéetod st the * - g
‘ sontinuity of the conductors aad the
‘ mtmta mﬁd when necessary, :

should he ;;ksured at the joints of
ni’B, ke possible, be made vy in one con- i
o it 18 sent oub o be erected.. The jointay i
ade by olosg rivefting and should he carufuily
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‘1 : ewl enteﬂng mto the
be“bmwf or. I st il i e S o o § d to conduotors.
1 htn . Qi 12 St ! i s O ‘ ! by ‘ 0K ine mars K ! i i # 51 i of b : . ‘ b’ie {0}- tpstx‘ﬁg ‘&C.
Jhtuing nof g | it connected up with the condi il i 1) In case of wagazines, &c,, qituntit A neually oyt e lore. | ool

e . i P e i f fork i tostg guggmtmms, &e., of : 7

; for fixing.
: homer, it ma som . 4 |l _ FLah %
, ; i e sl ! ot of the Public W orks A
emploved 00115181}5 of | ug ‘tin und lead, which il 4 | i ; . e i notice of inspection b ;
' : Periodical imspect ‘mﬁuﬁm shmﬂd be 1n‘¥p(=t‘t9d and tested '
‘ mapec,tmn, ;

showing the resull of such

of QIEM'EM ‘tests of ightnmg ¢onductors 18 to e ,
2l ; Il;th connections and to Jocalize tfhe p(m:ltwltl nftan}};_ {
e S in the sonductors. castatmnoeof.p SORRAPIOE EE v
AR Jrom galyanitaotwn Uy WREH n § ohm per 1,000 af‘?f for aoppef tapes 1" X 3), and -
: *r 28, CWMy wire rbp ‘, | _g apparatus ummﬁy D oy The remmnce of the :

: il sonvaochl b i it !: 1 S 1 o ever, it may be menfmwd that the ]omt resistanee of two
L ope end to Lo f the H i i ose deseribed in para, 6, 30 yards apart i soil, will not exceed

md the soldemd jbmt,, esp

1" 5 37 % 3", and have one side tinned ;
; ; tupe for a length of 13%, and riveb thi i
s e remainder of the shec—% mtmd the emde ot?lt)geb;bﬁ" ce oﬁem& by any. earth m uﬁt not exceed 10 ohms.
S frapped with fine wire, thus forming & tube with th LThe resistance of the conduetors | ‘from summit (o !
: by tary conductor from which the resistanice of the carth
] nil.  Any resistance B

I
fors, be practical Yu ve joints, and the faults

& to be done, test joints

up the joint with zine solder, an&;ﬁmm

. 94, Connection to tron water pipes.—
i e iron - water pipes laid unﬁergroundl by fi
Lo S ‘bright, binding the tape on to it by wire, and sol rmgm
: gfﬁm;:tbarh"” X "§'.may be rivetted , and soldeféﬂgtor.fh'
i ﬁ;n ;e' o the ﬂange of the pipe by 3" mrews pmg thmu g b
Shilne £ i geld, phan to coil sevem;ﬂ
e v 1t from actual cnntuct by &l

T ha due to duf@i‘
j 1 ami t’»(} enabie ﬁﬂ

: M&yikg‘- made 10 ghort lengths and
heir mef,aﬂm mntmmw ensured hy soldering or a

oleotrically, muost give no
of which 18 not known,

A

e alls

: M earths, the nature
rined _when practicable.
: actors has more than.cone..

system of L ond

F Odll(},‘) gtiel;:n]iign{fy’ i Gﬂabl“ th*‘ l"‘ﬂléfam_c of ;
ed %Parafe}y These _}omts consist of a slotled
~ thie tape dre attached by DOl

ions between eonductors or exif ornal masses of metal are
in these eross sonpeotions, but where tho system of
st | ndudmn humwgvem the

laced i
ENeL CT th£ nﬂ;& it b»h%ﬂl be possible to

oo TPy

g0 tha’e. the conductor ean

ted, the teat ]otnfs must be carefully remade,
ned Wlth emery and T brought into intimate contact
n be covered with waterprool tape and painted
Pl ed it should be tes sted for metallic continuity.
- omt to allOW the tape to be passed round

aownpxpes or gas or water

xe tfo ‘inﬁocessihle
- Aead must. be led




aecurely to ﬁhe 1ig]x
should be of Haoper
per mile. {10

34, All hghtmng e
possible into conformity mr
be allowed to stand, provi
avd to makd good all join

: Sywm of' tggtm g i
bqiamce the resistance of exch
of the system, provided:
carths may be mfen'ed
however, systoms are

nection buing 10 de wh

S Mrasnmmmt of

mth }.u i und 10 use them &d taxilia
conductors in the vmmlty, then an: tt
Tue res:s,tmce of the aarﬂq. mmt

resultmv e(iuatmns thug ;-
La L == esmnw f;f

tPct‘{IlU wimmg conri et:m- Joints :
known in tho Telegraph D partm-ent a8 @ bastery ; ﬁe
4. Tesking with Bucknills bhalances~A form of 'W'm tstor
specially umgm—é for testing lightniug eonduetors by Captain
known as Bucknill’s eleotrical halame, o mll’g test hox. or more e
nill's balance, | vl :
The instraoment mnmstq of a 'sét of reswtanee cg&ﬁ}s
four terminals, and a reversing switeh mnisix:{éd R ?
The connbctions for using it aré es f{)ﬁgﬁgr ‘
(a) Councet the two elemefits of a (erlanché) ?Jefm
terminals myrked respectively @ and €,
(b) %’lug the ;;evel;;mg ‘switch on the vertical dismeter,
{e) Join together the two leads or leading wires
and attach the other ends to the two txx minals glarkmi {?:\uep;gg ozgnz“mgf

Spginnin

e M;e; »hwul& not be lems Lhun ud ymis ﬂ;mrl.
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P urpese for which requived.
;3 ors, wires, &o, e

, | For ascertaining rovistances.
(For leads and ponuections befween fustr-
1, ment and vonuductor or earths. e
| o =M g =4 : T
Asanxiliary carths,
1 For joining legds to conductors, &
f For joining wires. . 3
Pl | For connecting butiery and, instrument, ‘
el ‘ J
i , IRt 0 %
i 1 For testing joints. * ;
] { For eleaning paiats of sonnections. !

Por seeaping ends of thin wires and
| eutting string, &o.

For nse with Hucknill’s balance.

For gutting and beuding wires.

L

T e
|

I  Fot cleaning: apparatus,

| For containing apparatos.
For Pe-covering test joints.
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mmq:nm lil‘ rolligs _{}B..’X not in cuils. I kipt i eoils the

é"wlsé}'tigft;tm"wg ‘oniductor of

X represents ‘Lighiﬁnglc
_ Y represenfs | = {
i 4 representuy. - T

& 8 4 <=3 ¥ - i

it L representis resistance of leadn oi"leadiﬁg_wixfxia;; ‘
A R represents resistance of conductor from summnit to

{' & S ; i }iéan‘:—‘ i ‘
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