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Orper—dated 2nd July 1888, No. 1968 W., Public Works.

With the papers above'record;d, Superintending Engineers and the Consulting

R A A A A A A A A

e A AN PR A RS AP BT S

Architect to Government submit statements of demands under Provincial for incom-

plete works of 1887-88 and for minor new works, repairs, and tools and ‘plant for

1888-89.

9. The provision in the budget under * Reserve” was Rs. 2,27,213, and it has
2,20,957 with reference to modifications o
‘ 665, the total of the amounts resumed from
B printed with

been_since reduced to Rs.
quently sanctioned. Adding to this Rs. 24

the grants already provided for items 15, 47 and 50 of statement

these Proceedings, the sum available for distribntion is Rs. 2,23,622.

3. The demands under original works amount to—

TIncomplete major works

Do. minor works P e

Do. Registration works

Do. Police works
" Lump sum fof minor works ... i e
’ Total

*  New major works =« e e A
Do. minor works et

Do. Registration works = ...

Do. Police works ... ek, o

Total demands

4. The allotments sanctioned under original work

.. AandB,and they amount to—
Incomplete major works eyl it
< 4 Do. minor works R 48
% Do, Registration works sati s
: , Do.- - Police Works = " i et
. ~ Lump sum for minor works . et -
Total
New major works ... . s
Do. minor works .- e 5 e
Do. Registration works ... e o R i
; : Do. Police works ... et
'\
Total allotments,

.
*

. b, The 0dem:mdas’ unde}* incomplete major Wor.
already provided in the budge

withs the exception of items 49, 6

question of supplementing budget

incomplete works

*  Architeet to Government.

cart stands on the road from Kullar

- Government .decline to

’ 6. In the case of new works, gra

urgency of which has

provision of funds was

account of incomplete works.

The sum of Rs.
to Ootacamund

brought forward by Superintending Engineers
1,378 required for com
has not been provi

-allow any more money to be spent on the work,
y. for those the

ats have been provided onl
-and for*Wwhich

already been brought to the notice of Government,
promised to be copsidered when disposing of the demands on

RS8.
1,87,571
6,020
11,343
10,298
53,094

P

2,68,326
58,226
16,688
28,707
30,783

4,02,680 «

RS,
- 93,352
4,735
11,027
10,298
53,094

1,72,506
31,898

s 5,402

2,360

912,166

f grants subse-

s are detailed in statements

¥

ks include additions to allotments
¢, but these demands have not been complied with,
7 and 612,‘ as it is now too soon to consider the
grants, Funds have been provided for all other .
and the Consulting
pleting the
ided as the




7 'fhe‘ margmally ﬁde; wdrks'should have bem mcluded in the Sn
; have now been all
y of northern sedtion; fﬁ,ﬁ'ﬁhﬁ@?‘“"‘m’ 4 |

 chiefly for such incomplete woﬂm as were

~ expected to be cmnnle . befoxq 31%’

foreseen causes. :
Circle, gpp
r on .“ widening ai? maphmt
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} M e Government
proceedings of the Madras Goveérti

No . I351 W dated gth may 1886,

8 s = ¥

In accordance with the authorisation of the Covernment % |
of India, communicated with endorsement No 92 B dsted 22nd ‘}%

Febrvary Iusd, His Excellency the Governor in Council resolves
te invest Colonel H.M, vibart R, E, supgrintending Engineer
with the following powers of sanctiom : -

Under Publiec works Code para 267

(a) Buildings & Roads,

44 . Military works, and i#x
Rs 2500 ¥
45 Civil Works 5513
{2) Irrigation. f
42, Minor Works {Working Expenses) f‘
43. Minor Works & Nevigation Rs 2500 iyff

{c) Subsidiary works for projects for which Capital &

rs 2500
Revenue Accounts 8&re kept

AT RERCIONT ¥ o

2. The econditions under which these enlarged powers of
sanetion will be exercised will be the game as those hitherto l ;
e
in force, 8s laid down in para 267 of the Code, 1
{True Extract) i
(Signed) 3, 0, Hasted Colonel R, E. o :2
Secretary to covermment P. W, D, é)ﬂ

i i
.w

To i f
The Supts, Engineer vV Civele, i
Examiner P, W, Accounts, ‘fb
chief Engineer for Irrigation, I

e o
e
s A AR | o,
A A 3~
B
e LR S R e
i
Y
£
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§ £ g
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}&' ~ ¢ HO. .00
u 4 3 A
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GOVERNM ENT OF MADRAS 5
y n y m " \‘* m :
PUBLIC WOR ks DEPAR TMENT
1
8th August 1881, No. 1,946 W.
Buildings and Roads, : |
Civil Works. | |
: |
Read the following paper :— = } | q
V int . ks, Presidency, dated 28th July 1881, i |
No. 28 From the Suymrmtondmt of V\‘_o%k\, Presidency, date ‘ .
I NU. 1;;)09. Ez
v\’
i

No. 29. ORDER THEREON, 8th August 1881, No. 1,946 W.

> .1 ‘ sho e tors to the
TaE estimate amounting to Rs. 2,850, for providing lightning COX}I(llllit(R;xl(l\‘ o
Government Central Museum, Madras, is sanctioned for execution whe '
available. o W of 1881-82 i
' . 101 No. 53 W 881-82 1in
9 This sanction has been entered as Provincial :\VU-. 09 1““70:1'
Y : : % n 221 Baildinos 10104 OT'KS.
the register of this office and classified as (Civil Buildings, Origin K

(True Extract.)

Signe [ SANKEY, Colonel, R.E.,
U] ke Sccrctu,ry to Govt., P.W.D

To Superintendent of Works, Presidency, with three "‘ﬂf'h):'ll‘{;- txaot Estimate
To the Examiner of Public Works Accounts, with duplicate Abstract LSULLK
. L J
,,  Public Department.

Exd, 8. T. Austin.

Spare Copies

——

e S o & SR T AR D

BUILDINGS AND ROADS.
MILITARY WORKS.

d5obt. of {1888} ¥ uabrus.

PUBLIC WORKS.

Dated Maych, 14th.

Reed. Enei.

G.0.,14th March 1888, No. 845 W.

MARCH.

Lightning Conductors

Letter from the Government of India .
forwarding copies of the ‘ Instructions as to
the application of — for the protection of
Powder Magazines and other Buildings,”

communicated to officers of the Public Works .
Department.
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2

(9) The lightning dischar
ge does not alwa : s o
M a i)l;szoiosl(l;: r:lnl"lgle tru\o‘k}: it frequently d:ondef
will divide itseli : ines. 'hen alternative
will divide j1tsel§ among ‘ghem in direct _are oﬂerec.i for its passage, the electric discharge
iDVersellX 35 t?e” respective resistances }}mv;) rtion to their severa] conducting capacities, iy
eave a line of good conductors § ., A0 1ts passage to.earth, how % o will 1
the latter offers a much more d: OT an inferior one, with whick i e CVel the discharge Wi
: direct », With which it j iy t when
leave it. Again, when a e Path to earth, in whi 8 unconnected, excep ‘
’ co ¥ 2 ” ich e : «
may seek a shorter path to f::i?ﬁt(i,r 18 bent abruptly throug}:!;sﬁnzg(&?;?}nl % thlp dtl;cm:lli‘ghmm{
able angle, the
connecting t;}mmn{;u(;-eatl portions of

the conductor, and a portion of t J bridging the air space %
able to be diverted to any altern8®

tive route which may present itselfe délfc}_large.is KR 0
(h) Atmospherie electricit is - “his action is due to the attractive effect of induction.
thi c%;; ductivity of its path to zaﬂgnl}gr s(;e%truotive when it is overcomin h ;: ! istances
hen the electric di P cient, the di e
e electric discharge bridges 5 pesains; r:‘}’}:::' ?npm 3§}Omnle§sly. tocct il
r, Or jumps :
&nductor_to another, g oonside]rablg mechani-

Effects of discharge.

broken, bent, or melted

gmps, ::Ed the effect is
ence the importance of ensuri i

conductors, of leading them to l:::;h ﬁ);rfect metallis continuity in the j

ge with the lightning conductor,

nductor, in inti o 45 2 be through the building.
5 th ;n nlniate connection with the earth, fixed on
action of lightni ob'e(:::a o Seturs of 4 building with the -
of lightning. Tt fulfils two functiong . ject of protecting it from the destructive

1st. A lightning rod tends to prevey, i ive disch
tralizing the conditi gy
- [tizl)ri:tsecx;egi g}ixb%m:‘l)ll:)g:it.mns W%neh determine the formn{ tion of an induced charge
R :htt ﬁe (11111:((,111:25 to which it is attached by offering a path of hi ity
(7) The preventi ; g‘e ma_y be carried off harmlessly to eal'th-o pram
: Preventive action of a lightning rod depends on the power of i i
thunder-cloud in the %oi;t;ypo;?teg g?z?ldmé

rod, and this charge will escape from the point as f'::: :s fl}:m;‘g: bzfizfielf::fl tgmt:x(;:g tlliglemgg ;
i a

Bl_xiﬁ_eient number of sharp point &
dissipate a charge is duerz)orthe :e tllfl}rewell connected with the earth. This power of points
same kind and to the

law of distribution of electriei B . ey of 4 porti

eetricity on g that ity i o n portions

of th:rsu:f }z,m e of t%:ieatest curvature, gulrtf?l:;ts?ntgf m:: ?mtt&mh N i
et artgh 3 ; 3}2115 :fg a z?fiment number of sharp lightning rods in intimate gor:r? u:}iior bmsth g
presbfnd e continuous metallic conductors, o as to eollect S ined Lot
pPpose tth eflleast possible resistance to its escape y from the p‘oinfa.or ety s qu

er, 3R i A o L g I b YRR 4 ; ;

n tli'url;d t e flow of electricit fro;%‘:;;},e po;nx:ubein_g directed towards the oh&rged&oloiud.
¥ oo o preventShe aecumlition of iy o the surne of ‘o sa B
preventing lightning discharges. ;01('"‘&8' o their natural state, both of which eonugr A

(%) Should, however, this brush discha &
: e ‘ arge of electricity from cints of the Lightni:
Protective action. - l"f)dﬂ %‘;m" nmy I éimt :gepr!:::lnt:&fe ?emma hgl?l?ézg
it wmlllld pass to the points, because the density g:dz:ns;qu:::l a‘:“ﬁsmnﬁ ing discharge take place,
:ﬁ)yw ere in the neighbourhood, and also becguse the flow of. eleotricit: fmm fe{'ﬁbemethm
: ﬂzt?eﬁa?cdt?SISmﬁ e?if %he ixl:tervening air. The discharge in tbii{ m?ﬂwdnl ni‘;{"aﬂm
¥ reatly mo y the previous escape of electricity from el S
conveyed to earth by a continuous conduct, ) it mtath, ahd heiky
passage. Thlg may be termed the promzig:tgn:g:?gflzoﬁgp;‘gggmm leave no trac& of :ﬁ R
() A lightning rod in imperfect connection with tli‘g”"earth, due either to 1nsnﬁ§oxent surface
Defective lightning conductor a source of danger. gf oondn?:rall):}fled }iln the ground, or to defec-
from actual damage by determining the path ofvgh]om R Ak Wy sy o Unlding
1nin lectric discharge to earth, is gene:
regarded as a source of danger, inasmuch as the sudd ee i s e Reerdy
to fuse or scatter some portion of the conductor i:n iﬁdymgtl:ixd s:éx ail;iz: :}1:1& ge.}lﬁble
unprotected from further strokes. Again, a lightning rod in such a condition, by alfowilllllg ttllxg
’ ]

80 as to avoid the danger of lateral disch

i 3 : ar .
() A llghtnmg rod is a pointed co 8es across the air,

Double function of lightning rod.

arge occurring by silently® neu-

Preventive action;

. *The word silent is the conventional term used to deseribe i
audible. The brush disc h i Tibe a continuous brush discharge which ;
ak nighl. harge when very rapid is, however, accompanied by considerable noise, and is ﬁggsgzilyy;?,i?,‘;:

_utilised. ;

() The metals employed in ligh

3

comparatively slow accumulation of an induoe% ci{al‘ge, :t?’nds tof :;iltm‘:g 311'1 oi'r,]:):'itg:; c‘fg‘;gﬁ:
: i i ive portions of the con
discharge, while the resistance offered at the defective p g A fanlty lightning

portion of it to seek amother path disruptively through the buildin
conductor may thus prove worse than useless.

' i i d be designed so-as to combine, as far as .possib;e,
(m) The lightning rod terminal shoul ebothgits auid ey pr:) il g
Design of lightning rod. paragrap i). The requirementsare somewhat

the more rapid is the brush discharge, but at the
same time the more liable is it to be fused should & heavy disruptive discharge fall upon it..

! W i e ¢ i i d silver or
Attempts have been made -to obtain a resisting point by the use of platinum tips, an
other £Hoys, but they enormously increase the cost, and have n(.)t}})ro_ved l'eélib e. ;fille ?g’&tarl!;
which has been adopted is to separate the double function of a hgf hlll‘lngﬂm " y Pl;‘? (:3 %lf El iy
upper terminal, and bevelling it off to a blunt right-angled Bo?tio the et e(; “E‘l’i:ei i al:; e
capable of safely carrying oft any disruptive discharge, and with a v‘llew ,‘°t g ':e:' s
possible the brush discharge, to add three or four very sharp-tapered points projecting upwa
from a ring fixed about a foot below the top of the lightning l';d;; R
i it 1 important that the electrical re ce i
(n) As rega:rds the earth connections, it is m(t),shte?o%er it s AR n?
Harfh cofiagiens, by any alternative route in the line of probable

. : : ; : ldine. The earth connections should
discharge, such as the rain water or gas pipes outside a building. 1lhe ea > 8 L

i ur il wi mit of, and all available means which will assist

be the best which the nature of the soil will admit of, gfate' St of the beilding should Be

in tapping a large extent of moist earth in the imme

antagonistic, because the sharper the point

(o) Except where the permanent water level is very near the surface, both deep and shallow
i earth connections are required, because after a
Deep and shallow earths required. long period of dry weather the induced charge
may be collected on a damp substratum, whilst after rain it may be collected on the surface.
The deep earths should be carried down to water bearing strata or to ifm"manenﬂy moist soil,
and the shallow earths should be arranged so as to offer a considerable surface of connection
with the soil around the building. : g
(p) Earth connections should be buried throughout in sm
' conductor of ele
reteining  mo
between the metal conductor and the soil in which it is lai
tapping of any induced charge or the transmission of
of coke also tends to preserv from corrosion

: é, which is a fairly good:
ty rﬁ:dﬂy absorbing :

Coke for earth connections.

Metals employedlés qgtductors .
iron are stronger, less easily fused, and less liable to be
hand, have the advantage of being far more durabl
fere less with architectural features, and are 1 ;
conductivity, ‘which is now manufactured in long len
numerous joints, has been adopted for a.lloomiu

(r) The size of conductor required for ligh

Size of conductor.

Material.

Copper tape. - . ws «fua
.00 oXOPe ik, AT o
w - xod ha e .




L A G AR 27 S L L

P
i
b

5
17 17, weighing about 3 Ib. per foot, is the most suitable size for all ordinary conductors, and

1}” < 1” may be used for very high chimney shafts. S e
ituati 5 liable to be stolen, it ma o let into the walls of the
XI. In situations where copper tape is lia ebuilding ik eemen);ed Bl it o

Protection from theft. cealed where it is s,cces_siblel Th? p.ra,ctice. of
protecting the lower portion of eopper conductors on buildings by enclosing them 1n 1ron PIpes

4

consideraty
ations of strengfh and surtace for meking good conmections than by fhak of Secriel

resistanee. The smallest size of o W at
: s et e Opper L : :
Deiiatmial baimsased £1% per tape %o be used for the main conductors on

(8) It may be accepted th ightni
P at a lightning rod will protect a space included in a cone ha¥

g

S'ystem.of p.rotection. the point for its apex, and a base whose mdiﬂl

protected on this principle would equals the height from the ground. Building® at the base of a building is questionable. 1 el e den et e
that & : :Jental defects and disarrangements |  whi

¥y X11. fn ofer fo g8ecH i 2"w(x)miuetors are liable, buildings provided with

number of smaller rods well require very lofty li i : .
of a building, provide uzfor: (;ZEfofd together by egndtxgcttl;xrl;nga::idf{ 1It 5 }coml]('ic t
spaced at greater intervals, and thi © protection than an equal 3 g o U e h
all War Department build; 18 18 the system whi qual amount of metal in higher
P t buildings. J ich has been adopted for the protection

features 1 « Earth " connections. lightning conductors should have, as a m}e, at
of least two earth connections, the conductors leading t0 them be:lng 001“130?‘1 at the bgseu:f ﬂl’e,
building, either above the ground line, or by & conductor un 91‘81'0‘1‘111 d_Ol'n;lI;g aa.rtls1 bao:h
carth (see paragraph XV). Bach lightning rod should be oom]xfcte n‘eﬁ1 0 fl 2 ﬁ o
shortest path outside the building, and, where pmtwﬂbl?’_ it 1s we fi‘) cfﬁ"'y € e;m ‘i;’l df . \fi‘f(;l
that face of the building which is most exposed tv prevailing wet. ; n the tc:steho gbal € t- .
ings, the conductors should be taken down the barge courses in pre eargneeta efgtflil e, ;((l)'t?s a.(i 5
protect the angle of the building, and at the same time secure t_he ;@ ge o ﬁe ?ch 1 1tOD
moisture in the ground near the rain-water down-pipes, and facilitate their connection theretos

. wet soil lies within a few feet of the surface,
e perma.nenti e conductors should terminate in earths offer-
> ¢ 18 square feet of external

soping s ing each about
rivetted to the ends of the con-

RULES,

I. A complete sys 2 2

. plete system of lightning conductors should be ity Ty overgrouna
agazin or o

magazines, and for all buildings in which the
acture or manipulation of explosives

Buildings requiring protection.

I1. Important under carried on, :
ground magazines. althon : = ‘ o
» gh less : ’ surface. These may consist of copper lates, about 8 X3 X 5 » IV o
exposed to lightning than overm:intg ductors, and buried%n water or wglt)esoixl) from 15 to 25 feet S om the building. A better plan,
80 however, is to coil the end of the conductor spirally on a wooden frame, the external diameter
arns. About 33 feet of tape are

Underground magazines, builds
TR oo“;g;‘;‘tgoﬂr,:h%uld nevertheless be provid

of the coil being 4 feet, with 6-inch intervals between the t O ‘
required for this earth connection ; it obviates the necessity of any underground joint, ta[i? a
larger surface of earth, and, the tape heing twice the thickness of the plate, it 1s more durable,

besides being & cheaper arrangement. » p
XIV. When the permanent water level is deep, it may be nece

to sink special wells for

o Expense magazines. except in hatic 1

eps shoul i o ey occupy very 6% 5] :

s }:ﬂke 31 gmbzéacliren to remove forthwith defeoﬁ';?;i ‘:&ge much metal oonnec{ed with e Wells. the earth pl,ates,_gk}l_;qh 1tzsllllould bg of the san;le
ent ghould it be decid, o g conductors on th agazines, : size as those ed in the previot :

o ety ‘ The wells should be carried down several feet below the water driest seasons, and

lower portion of the well should be built dry.

IV. The salient features of barrack buildings should be p
T£ coils of coppet tape, however, be employed for

rovided with lightning rods ¥he?

Barracks. experience has sh )
considerable mass of : ; tive to lichtni own that the !Ooahty uw  because, there being no joints underground, the me
of metal enters into their construction, ghtning, more .especially when ' .A}m’ée‘fi xists. In{‘ is Oéseﬁhe th:@iy’ be bur ‘
: 7 : evel of permanently wet goll, o5 N e et
Flagstaffs. V. It isadvisa ; : i A 4 £ 5 connected to th ‘
agstaffs any flagstaft that mt::; tlfefix a lightoing Where the depth mf oons}iie?ble, tg«d or mm':s L " ‘end may be bro ught up to
. : also 1 ki . ear a magaziné plate,andmtheeaee.o a coil of tape the mner, well as the size bf sarth
VI. All lightning conductors on War D o 8 l.ngh chimney shafts. iy 5 the surface of the ground so as to form two earth connections. In both cases the size o1 earias
PRI ar emeO:ﬁz !::lodinsl should be brought as should be made proportionately larger. e i g s
G conformity with les, sps o 1 onostary to provide surface ’ laid i
y these ’m XV. In addition to these deep earths 1t[:1:s nmm fmgx O e i alay soils 40 3 fet
deep in sand or shin le, ,hmh«the rain

provided care be taken to im i
. £ arran ts
VII. Whenever li nipad defective earth connections mﬁ?m ey gene?a:lly
r lightning conductors are to be erected or reco :t:l:tk:d good all {Womrtn,
st on any War

Special report to be f Bl
orwarded with plans, ment magazine or 1 i\din : tho |

« o through w
Slnrface eartha.‘ ol | free,y.‘ % e 2
These surface esrths may consist of that on- hi
of the building to the well or deep earth, or t! eymﬂy_fhe

ably forward a special i Roval : g
Fortifioations, 1o, accomponied by den e, Engineer of the Distriot should inTsFl ,
steps are t:.lll:e’nl?o ﬁ? that the dotﬁh,mbémmlpt‘" drawings, to the mngr@ ‘ trenches away from the building. In the latter cas
ing lightning rods (::-I;et‘he work. In cases where a doubt ts may be approved before 87 ‘nected together by & conductor carried round the base of
sty e R e L Ty ol S
to g as : ifyi 1 : ry soil, and the width at bottom should b = :
Full artionlar of s - Batnre of o Secpamed wile ny e e ity  ghould be sproad both above and below tho condueton
near it. e ug, and of all and : Q"m;m‘ '“;,‘ lovel ; ;wi | 5 The rain-water down-pipes from the rquS may with‘ “‘;VW !

ks . entering into its construction OF

f $

VIII- The an 1 s & & an& iy
s -he angles and prominent : ; _ f‘ m gazines
s *‘em of a b“immg\be‘mg o tatal liable to; b G :

 XVL In the case of forts
" - Sea elvﬁu_.,

P"iﬁﬂnofmd 6 L T 3 J Prini) ; ey X S
A A ustors. htmng rods e to ; : Ry Tiesp
connected together by contintios condu. .. o should be fixed on g | ool of tape may be buried
: y continuous conducto; chimneys, turrets, & : : S Ve o
IX. Li tning conductors along ridges &e., aud they should ‘ ~ When the di to
o it 4’@-321:.‘.,;4:@‘ L& i ‘ones saind thh tuilsiag
Height and spacing. Y st intervals. not exfU8CH - XVIL Iro
X. The ma.terial'tob; e o e ME B
: exelnsiw]y .
Specification of material, em? loyed for the cop
vity of at lonek 98 o i 4T 0L
at least 95 pér cont. of that

soft aud foxible, 50 as to udmit of i Femeeb ey Ad
i : y the
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XVIIL In extremely dry or rocky situations it is often impossible to obtain good Mh: a3
connections except at a great distance. il
such cases the best plan to adopt is to BV
he earth coil or plate in a mass of coke, le“dms

i

Dry and rocky sites,

several hundredweight of old iron at
the rain-water pipes so as to discharggh &mtt o

XIX. Coke, suitable for improving the earth connections of lightning rods (vide Gemrslf

Principle p), is procurable as a waste P “Mfi
of gas works. (lean smiths’ ashes may 8%
pread both below and above the conductors 3%

v
Coke for earth connections,

be used. A.layer of about 3 inches should be &

the trenches, and also round the earth plates or coils
¢ XX. Th i ,

e earth connections of flagstafts near magazines should be led in a direction 8W8Y

Flagstaff earths. from the building. Should, however, the hori~

nearest lightni . zontal dista d the
e lighting rod on the magazine bo within 50 feet, or should any pertion the building

lie within th
1e within the cone protected by the flagstaff rod (General Principle s), then the magazine &%

flagstaff earths may be connected ‘ ”
cable to shafts of powder millrs(,3 &",e?r S 9 common £o both. - This rule is also 8PPh'

XXI. T in- i :
he rain-water pipes and gutters should never be utilised as a portion of the gystem

External masses of metal, of “ghtning conductors, to which, hovy'
they should be connected.

All external masses of metal i tilatd .”
&e., should also be connected to the ?::lr;; ﬁggizgﬁeﬁ??e:&hﬁ?gze dotors wnlis. |
per tape.

In th i .
n the construction of magazines and other buildings in which the manipulation of expl

sives is earried on, th
possible. » the employment of external masses of metal should be avoided as faf

XXII. Li i i1di ‘*
Lines of rail near buildings protected by lightning rods should be connected to carth
Lines rail. direct on both sides of the building, and Wh‘i‘

be connected also to the system of lightning mndt‘ix;::.e 38 Shmac aills fhe building 4 bt

be connected direct to earth at intervals of about 50 feet

XXIII.
I. All large and long masses of metal, such as beams, girders, pipes, hot-water sy "“m.f
Internal masses of metal. il,nd lm‘ge ventilators fixed in the mwrior,"
Bl okl o a0 W, uildings should be electrically eonnected with

conductors; and the lightni e soft metal gas-pipes should never be vsed 8
St 611 itial gas-pgip::.mg conductors should be kept as far as possible from th;m, and

XXIV. Lightni 2 #
Lightning conductors should not be insulated from the buildings to which they a1

fast Fixing conductors. :lt]tao}l({g Tl:le copper tape should be Jaid 08
o ; e ridges an ls, itat®
2 :J lzn;r;g; ::(Iiez:;’i p:; natx}ieihteo thle1 building. The holdfasts sh:::ld b:ncilf m&t - sm“by
preventing all the weight f >'y8’80: ‘;lgya(}:xzwbef:te?n;xpws‘on or contraction, at the same Hm®
XXV, Powder mi ith . per
owder mills, &e., with zine or galvanised roofs, should be protected by co pE
Mot st/ conductors laid over them,p but protec &oﬂ
arred felt, The sino roof itself should. be treated ke s wrneoririDs Of wood, paifh,
S ’
8 of having sheet zine li i
ia Yery. nuseliobls bemzsl:oﬂl:ghuﬁh m;od- and copper tapes from the eaves of the roof to e
a lay

insulated from on
¢ another by oxide, and the joint between the zino and ‘”Pp‘a

Iron railings round magazines show

liable to failure

XXVI. Chim e
| c::n:hafts should. be protected by a ring of copper tape 11" % A% placed
projecting 1 foot aboy ’ﬂ':““" ; ;::n:llxo::l: g;?;d?t Rohetop of the ot ‘%
should be carried dowen o; topop of the shaft, at intervals of 3 or 4 fle:ath aﬁmg g pdtl?‘
ductors should be connected atihomde'“ the shaft to earth irom‘thamr?:d: Aaoom pon
conductors and the state of the earth @n:Mr %Pb?i% added to enable theggo:tninuity of the
XXVIIL. Metalli a iy , ascertained when necessary. 5
Joints i: m: Bt ensured at the joints of all ‘sonductors... 50
The solder i “r e - hould never be used where this can be
solder is seldom Ptogﬁrl sweated thre by closely-fitting rivetted or screwed j
galvanic action, which g up badly-fitting and dirty consists of an imperie
B, s i B i o e e o f s s
int 3 - - B4 - A 1 i y g . E 5 1
point in the joint. Soldering mdml?m“ﬁ“}:lyh{fof hlghre:.;nt::;e anddlow meltiné
: o magazines and powder factori®®

the tape for a length of 1t

T

T ‘ jons that it is
is attended with so many restrictions and preosutmn pra

Departm i ts. act metalli
e 1 e el S by o
copper tapes, by drawing the Sur¥
s dg:f;’ fryom the joint by paint. o prvs meal:l:nsed, and the holes should be bored, not
Th ctuaitd r tapes, five rivets sho i ohtened with emery the joint should
S R SoFES! being removed, and the Pecs. DTG :
ge brouéht toavleas Wk & it s be{ofe:tmng" fod and the conductor is mﬁfle'b}’ means
XXVIIL The connection between the lig o ottod clamp similar in demglé}fo ﬁh(})lt
od and conductors. employed {or test or other Jom:ts. & © hgm
.inch bolt, which is screwed into the cia Pi
3 This joint admits of visua

joally unsuited for ‘War

o contact between
clamps, and to

Joint between lightning T

ning rod terminates at its lower extremity 1n & %f,apes oty

thereby making firm contact with one or more
i o conductors, however, it is sometimes necessary

i of old lightning 0o 1der usually
XXIX. For the repair of 0 lig to use solder. For eoggler 1:1190';9ﬁ1mn rpe 4

Rei)air of old conductors. employ od consists o nl putac Rea L
which has a resistance nearly ten times that of copper- The of the j | .
fore, be not less than 1} square inches. FI R g el e L e

i 1d be used for soldering : section of the
a8 irg;[ld:zr; ?\g:f:l}eouof the joint need not necessariy exceed that of S ‘
’ ; ets, and the soldered

conductor. Sovionsly by sorews or Iiv ; 0
he joint should be put together previo 4 ; oalvanic action by
jointftgfg&?i‘;esi: 1?11]<;);rg"0und work, should be earofully protected o ‘gal = ‘
tarred tape. . ' to copper tapes in the following
XXX, Esisting iron wire rope conductors mﬁﬁi“"z‘%"ﬁ  piove of shet copper 43 X =
g wito rape to copper (B ¥, and out it down st ong G prken
and rivet the tape to the sheet at this part; fihan bend. 0 1

' jously frapp with fine wire, thus
the end of the rope, which has been previousiy X 1 with & s
?:ﬁn;hzezu?::&iche :ﬁlou]d be previo’usly tinned inside. Swep.t n;; the joint with zine .

Connectin

: ‘tiohtly over it. i ‘
and protect it by tarred tape bound tightly OV :von water mains by filing abo
XXXI. Copper tape conductors may be,eom:) fo pipe brig! {;b' ” W’W
Connection to mains. Ollt T Haf 5, :

oo S may e givetied !
;bﬁtreﬁ 2 udded together both th’rr:l ‘ iﬁ,ﬂgl;e.m ot s
‘ od plan to coil several turns Of 880 5 a o5 as to.
a.otualltclsn:agi? bypbattens previous to fastemhﬁ"fhe éﬁﬂ* i e
to protect the joint from galvanic action by

: oint ultimately fail.
shoul’ght:le ]oliest care must in all cases be ta@:ent g Peoiat in cement. st
Ingers of tarred rope, or by imbedding the math ¥ he sun fall are exposed to a maximum range
XXXII. Metal surfaces on which the rays -Qof temperature of about 144° Fahr. This range

Expansion of conductors. i ofh tem¥eratnre Ogrodrwas an expansion and

St ik inoh 3 ich should be provided for by

s PGt £ about 1 inch in 60 eet, Which shou
i o A s it P T i

loved to fix it on the butling. W< r 1 ehoul T ke

g T et o St e e
zi;lve every seoond or third holdfast, to take tha.w;;g thgu eﬂéh gty e K
expansion and contraction. The holdfasts should : WM , Went e gl
XXXIII. Artisa 4 especially painters employed on. ar Depﬂ’ﬁm‘ o orks, b

! ns, and esp ‘be .mt;omdmwm%@;{mp:gm_ el

Conductors t to be tampered with. ~ connect, move, or tam ‘{r‘ vith po 5,'"__ ‘ ‘ o

lightning oon:‘luotb:.("Without first obtaining the _written authonty oft’he RdyalEngmeer ()ﬁaek r i

in charge. ‘ T s
' XXXIV. Lightning emdﬂutormordl%y&l"w st anch ditrict Tn addit
details of the Qond%%*ho;s, thg : otected ar




9

caleulated from
f the latter caic
t resis istance 0
Z &nd the ]Om '
’ ? otor system “mﬁ&fied’ g | ‘ .
f lightnin Wﬂ‘tll‘:ree eqmtxons. Thﬂ?* i the leads, £ = L+e¢; ‘ \
(4) Details of all external op internal masses of metal entering into ocnstl'tll’tl‘m g the resulting ductivi d test-eart! {3 L+a+E =B
building, and how conp nected to conductors, Let Lff ﬁ:stanoe of leads an and the = L+a
(5) Position of test joints, if gy Nearest earth available for testing, &o. Then the one test- v Ay
(6) Quantity of powder, &, ke);')t ety e L > Reeistanoef l(;f hl::di:é conductors 4 oarths = Ltet+E ¢
(7) Dateﬂiof last mspectlon and préeis of former tests, suggegﬁong, 5 0b mﬁpmg( Reqrths 009 ofgl sy, Ot]:Q;S tesmt] . A ]-::)- .
officer. esistanve of leads, B :
(8) To wtléom nottiﬁe of i fmsgeemn should 'be sent, so that ladders may be ready for - of lightming © Then B = § B+270 1)
getting on the roofs, &,
! XXXYV. Lightning conductors shoyld be

g ree £

(2]

}}nodxcall inspected, once a year, and the
n8peotor shou ??’grward on the &ooompanymg

form, a rt to the Inspector-Gen
Fortifications, through the Comnmnd 1E
The Command1§ Royal 1ng Roya ngeer Om district,

f
ngmeer should take steps to have every portion of the system 0
lightning conductors vmually examined by a oompetent mechanie, mIZrt'i):r that all defects ma
be remedied, so far ag the mea

Periodical i inspection.

»resxstzggssbe very unequal f the eonductors the oonduotof f“’m

XXXIX. The resistance o the earth connections "”.

v pesistance
Defective joints 10“1“«-‘. etor Shonm ‘L ftl ucﬁysgg:ﬂ:nge
18 at his disposal will admit, before the periodical inspection. tance of the condu
"PG found. As g:gr‘:l‘;a be due to defective
# that of the leads

nneoted by ]om?’
: short lensﬂls and od system of ¥ive
for repair. ade in r by s go
1 ot st IR
hich has not ue. : nature
A e
n

. of which are not k’“’“’
Annual Inspection of Lightning Conductors. |
Distriet

Name of fort, battery,
magazine, &c }

State of soil when inspected.
Date of inspection, «

—————. -
Lightning roq, ’ Conductor. Earths.
eSS
Number. Smgg;g;;gﬁ;md Lotter. | ~Condition. | Letter. | Condition. | Teets

E,
E,

1
2
3
&e.

g'a o8

¥ i

- XXXVI. In the case of hghtmng rod. which require repair or reoonMon, the f”"
& : Baportofreptmorl‘muhmﬁog. T ‘boﬂd ’nbm i

; by tracings or hand-sk
foolsoap size, of the existin ium of oondnot dduhg the various defec
design or construction, and suggestions and proposals faﬂheir ‘ i

xxxvu, The ob;eot of eleotnod tests of hgbtni:f mh’
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g5 W,, PusLiC W ORKS.

Bt PR AEESE M.,,,,,,-ﬁ,,-ﬁ,,,vvv-r
1418 MARCH 1888, No.
S

GOVERNMENT OF MADRAS.

S DEPARTMENT.

¢ WORK
L

PUBLI

Buildings and Roads
Works:

L Military

Reap—the following papers :—
E., Assistant Secretary to the Government of
t of Madras,

From Major J. B BROADBENT, R.
Tndia, Military Department, to the Secretary to the (Governmen
Public Works Department, @ dated Fort Wllham, 13th February
No. 318 M.W. :
In continuation of Military Departme ent No. 2496 M.W., dated the 14th
irected to forward ten additional copies of Tnstructions as
for the protection © Powder Magazines and

December 1887, 1 am d
the apphcatmn of Lightning Conductors

’ ’

other Buildings.”
/
to the Government of India, Mlhtary Department, 0 the v
Public Works Depattm nt, dated et

From the Secretary
Secretary to the Government of | .
1888, No. 51:% M.

Fort William, 7 th March

In reply to your letter, No. 766 C., &

for the mformatlon of the | 4
ted 14th Pecember 1887, ‘copY Of which
of the * Instructlons for the applic

m&i" . : |
ation ot' nghtmng

to state,
No. 2496 M W.,da
a docket forwardmg two copies 0
Conductors.
Onmun-—-dated 14th March 1888, No. 845 W.) Public Works
Commumoated to oiﬁcers of the Public Works De ent for mfo'rmatmn and
0.318T W, dated 12th November 1885

nt1 inuation © A

guidance, in €0
(True Extract. )

(sxgned) H. R. MEAD, Colonel, RE., |
Joint Secretary t0 Govt., P.W.D..

To Supermtendmg 1
To the Consulhng Archit oot to Govomment, with copies of the Inatr\lotzons. ‘
Engmear for Mgatwm ¥

»

s * :
SERLTR A OSE SRS
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