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DERNY but in those tho parts severed wore the undiminished portions of the iron, and nof the segruents

£ U L broken surfaces in the damaged links were bright-and erystalline, snd gave o indications of the
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~ 127" IN continuation of Circular No. 23 PW, dated the 5th ultimo,’the . undersigned

. is directed to circulate, for general informition and guidance, extract from an address

' delivered by Dr. Mann at the annual general meeting of the Meteorological Society, "
" held on the 19th January 1876, regarding the protection of buildings from lightning.:
Lo e o (Signed) . CHARLES POLLARD, Col, RE.,
Lo o N B s O 1 Dy Secy. to the Govt. of India,
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g g ‘o Address delivered by Dr. Mann af the Annual Gemersl Meeting of the ~
Extmc'& hc@ﬂ' o . Meteorological Society held on ché‘{anuarylS?G. JIma ’g‘?
" w the report of the Council which has afforded me the opportunity for these remarks thers
i dﬁg ettlwt' tol;?ig touched upon which I may perhaps also be permitted very briofly to: allude -
" to. on account of the part I have personally taken, and the interest which 1 have found, in"
= mi’g mosting ite consideration” to my colleagues.. L allude: to the establishment of a permanent.
40 ommittee for investignting he phenomena of atmospheric electricity and the effeots of light-
. " ‘Ring, and for the diffusion of sound principles in @fc:‘cﬂ@ to provisions made for defence against
-+ the destructive meteor, 2o g s RE L LS o Gl T AN LT
“1 0t Tn taking up the throad of what I desire to say upon this theme, I cant hardly neglect to -
;o drow your attention to the very admirable and interesting account of the accident from lightning .
"' gt Rowndham Head, near Torquay, with which we were favored at cne of our Sessional Meetings -
o the past year by Mr. D. Pidgeon, who was able to'give foroe to his instructive narrative by’
‘ ; a pars fui,” which' is always interceting from the mouth of one who 13-
v . yolating effects which he has himsclf. experienced. - I shonld slso add that  this narrative which "
L7711 was printed in the. October number of our Quarterly Journal, has rendered us a double service, - ./
Y and ﬁas laid & double obligaiion -upen s, on account of the example which it sets. in. its very » ; " .
" clear and exact description of facts, and in ifs vory full and sagacious seleclion of essential..
'\ characteristics of the way in-which it is desirable such communications should be presentod for '’

&

1. the discussions of our Committee. 1 Ll LN e
" #°U One of the most notable facts which is brought under notico in this communication’ from

C e P is the rupture of the links of the mooring chains attached to the bottom of the stays -~ <.+
o ff{{th}a ‘ﬁ{f TS@BE ‘ Thar;taﬂ itself, which was involved i1 this secident, consisted of a stout :maygp‘ R

.. fifty feot high, stayed with four galvanized iron guy ropes ati about twenty-five feet {rom the '
ound. . Kach wire rope terminated about twelve inches above the ground in half-inch esble
chains, which were carried down to an anchorage in a sub-soil of very dry; red ssnd-stone con~".

‘ :,";‘lgIOIner&tp” ‘ B ’ R A | !‘";z e :ufl‘.'y iy !' o e ‘
. .. The entire mast above the attachment of the guys was shatiered’ into splinters by the .
" Lightning diecharge 3 and three of tho mooring chains below wero broken #oross, several links in |
7 ez bemng sovered. About twenty Link alfogether were fravtured, anii of theso somo were
above, and pome within, the ground. Several of brolenlinks had been eonsiderably eorroded by rust,

LN

i

s whic .0 oaten away by the corrosion, Tn one place & bent hook ‘of ono-tenth of an inch 3"
. I;i‘;“iﬁ’;dxﬁﬁf}f’fad been{;sgl as a substitute for a previnusly demagod. link, was uhinj nred by -
" the difsch’arge, although soveral of the linka in, the same sirefch of chain wero sovered.” Tha

1

. motal baving boon subjectad to great hoat," It is much to bo wogrotiad that the- wholo of thy
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broken liuks of these chaing were not carefully preserved for s further exsmination of their
conducting capacity. Mr. Pidgeon very kindly did what he could to recover them after his
_attention had been drawn to their soientific value, but unfortunately without success. ‘
S Some important practiea] considerations hong immediately vpon the history of these damaged +
- chains. The great increase in the molecular disturbance set up by the dischargs at the lower -
extremity of the conducting system in consequencs of the msutficiency of +hs eurth coptact 13

v '+ .the discharge, when the fact that they all contribute in’ sn equal”degree to the conveyanseof - - -
. "\ the force is proved by the entire Borics of wires being ¢ curlod” and waved after the discharge' ' -
“ . . in consequence of the molecular d1§tmbanoa that has been sot up in them during the passage.. =
. Professor Melsens also draws attention tJ the remarkable and interesting circumstance, that i i
" this esperiment_all the, several wires are curled and wave in exactly the same way,. each wire. . ... .
-7+ baving it8 undulations in the same place, and of the same len%:h,z Lke the nodal arrangements S

‘ e
e A o T iR e
-

.
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" " very well ilfustrated. -The distribution of the disrupfive discharge through il the several ", in the vibrations of a stretched string of equal tension snd size, but the * facile princeps,” so far

o © branches of the earth contact is also expressed. Three of the four mooring ohaine, wrich were . asinterest is concerned, of the numerous experiments of Mons. Melsens, is, I think, one n which © .

A .. directed out to four opposite points of tha compass, were seversd. Dul the most imporiant I . he investigates the relative ® tenacity” of -copper and iron when subjected to the disintegrating A

- ! eipeumstance connected with the breaking of these chains is the aumber of the links which were , “’,\ " dispersion of electrical discharges of high tension.. The arrangement consists in plaei_n;’; ver; o

£ © .7 effected by {he disruption, and that those which were injured were broken through the parts of " fine wire of copper and of ironin the path of a powerful battery disohxu-ge.ﬂ The Wircs 618 -« .. v
carofully selected, and adjusted 8o as to be of precisely the same size and length, and the same. - TN

. Jurgest metallio area, and not through the lines of diminished section where it might have been 5
- pxpevted the greatest resistance to the clestrical transmission would hava heev found. Prof.

,‘ , ; ", discharge is passed through both the eopper and the iron. The discharge employed is thaf of -
. © " Melsons, of Brussols, one of the Toreign Members of our Committes, whose atteution I have ‘

+ . fifteen very large Leyden jars grou ed together as s battery. - After the discharge has been passed, - :l’: o ‘V,QL"
it is found that the copper wire 13 gms;pated into & trail of black dust, while Eiee iron wir;? ?5 not ..

L ©*, drawn to this circumstance, thinks that the Lighly erystalline sondition of the iron of the broken ‘ S A > . .
oL B links indicates that those poite of the chain had already umlergone considerable molecular S \é . ’ . even broken across, }311}%18 «headed” along its entire length bi’.“ spries of successive protuberances.
." " disintegration and change subsequently to their first sttachment to the guy ropes, in cousequenco e “In this experimont it 18 cloarly demonstrated that copper, which is almost universally accepted s, | "
L _ - of the icesasnt vibration to which they had been suhjected under the play of the wind, and he’ R o .+ the most reliable metal for powerful eloctrical discharges, is much more easily disintegrated by USRI
b believes that they I:f:gdfiem;{ therzhy reduced to their lowest cohesive capacity at the spots where y RER +''their action then iron, notwithstanding the well-known fact that it is more heated by them than - @
L the disraption oocu He takes the uninjured integrity of the new ieco of brous wire G o { B BN o uoegpper- - S R R S IO R FRS I DR S
Lo go much smaller dimensions a8 furnishing & substantinl %rogi of this viewpof the matter. \ o S T AR ‘ giddly availed myself, during my agréegme»viﬁt to Professor Melseﬁﬁs,‘ of the Di’ por;um ty‘;” :
¥ "~ g {nyther illustrution of the point which is here glanced at, namely, tho power of eloctrical ~ . . .7 n 1 to expmine Ve carefully, under his competent guidance, the details of the arrangements which oh e
s - discharges of high tension to produce molecular distarbance in cven conducting metallic R .- "7 he has a;do;)tegy for the protection of the fine old‘I-Iotel de Ville of Drussels from the injm*ious‘f*“J o
g substance, 1 hn_ve another verjv eurions instance to place before you. Some years ago it ’|’ SIS I T .. eftects of hghtning—w-a :work wluoh.xs now of Luropeax; calebri_ty. . In this system of defwnve, ... !
P hupponed daring & severe thuoderstorm in Natel, that a small bouse of publie entertuinment, © 1 - i} N, <. """ jron rods of adequate size are carried out to all the salient projections of the building, and are I
known as the German houss, end standing upon the high road betwoen the seaport and the 1o L.+ there rotruded into the air in & gerics of pointed terminals, of .which some are grouped around i
| capitul, was strack by lightning and burned.  Upon one part of the ruin, where there had S T v and above the iﬁ)ted statue of St. Mmh‘ael,‘ that stands at the top of the central tower of the ' -
= o fin box cg:ltaiu%zghmoney, 'th?l ow.;rir;lus ohi;ct which I now pres«int to gha n;;cetifng wha :ft;ar— - 4 ES ' facade, o;erlo(h g ;ht(]al mt(‘)):is ﬁ-{;:p ﬁtz gld(lj(i ?exghih of 29&?l feej:. : Tlﬁsrm aibo‘ut 428 points, .
¢ wards found, as all that remained o the tin box and the money. It consists of a fragment ot & -+ SR R ' large and small, and the yods which escend from thess points are colle elow into & gronp ="
i half sovereign in -gold inseparably welded to a little pieza of tinned sheet iron, - The - 'f} L of %ighteen main stems,’ which are enclosed together in a wooden cace, and then made %:tog
L . entire fragment weighs 75 grains, and of these shout 30 grains are gold, and the rest iron. S T » 07 4% -eontinuous metallic mass, by pouning around them, i the interior of the chee, molten zine.  Gu !
" Something more than half of the gold enin has disappoared, snd the remanant is eaten out into . <10 A * emerging from this connected block beneath, the eighteen rods are sorted out into three parcels, '™
T an irregulur crescentio form, with oue Llunt horn projecting beyond the iron, Therestof the ' -~ ERUR SR " Which thus contain six rods each. The first of the. series of six is then carried down to a large .
; old pi?we comprising about ene-third of a square inch of supurticial area, is metallieally conneoted Coe Ty LT, . [ iron cylinder, sunk ten feet, into the moist ground, and, firmly soldered to it. The second parcel
t with the iron by an actaal brazing togother of the purtioles of the iron und the gold, and the PN Q Tyt 7 issoldered in & similar wa‘f to one of the large ircn pipes of the water supply of the town; and -
q tinned surface of the iron beyond the attachment i3 bronzed by & thin film of gold particles that o i T B R third parcel is soldered to one of the large iron maind of the gas service of the town. By \
[ have been seattered over it ot the iustant of the brazing. The fragment of the iron plateisan . e b i L these sdmirable espodients a multiple earth contact is finally secured, which, to use Mons.,
L “inch long, by throe-Gifths of an inch broad. The gnawed out” aspeet of the gold b oy ' elsens’ own words, comprises not less than twenty millions of kilogrammes, or twenty-two
| coin, whero the remnant has been left by the eloctrio tooth which has consumed the rest, 18 very by ‘ _ thousand English tons of cast iron tubes., Some of the’ other public buildings of Drussels have
a . curious. A marginal band of lighter-colored old, that Tooks ag if it had been alloyed so far, Co pol . " been furnished with lightnin conductors upon a similar comprehensive plan, bub from conver-
; either with tin or iron, is set round the sirtuous edge of the erosion, and thera is a central pivot= L te § e i sation with Mons. Melsens, 1 gleaned that he entertains the bold and magnificent design’ of
e dorion st romd o s LR i Wbnatind by L e dy s sy el oo cntignos s of profesion il
o the same « gmalgam-like ” hue. .- : ‘ AT ' : £, Lo Li be o e entirs Oy Wudh & - s : 0 of the Lown all now are
F 0T Professor Melsens, who ;s Trofessor of Physics and Chemistry at the School of Veterinary ‘ N IR lto :}ts i%?;ilf"f&f?d P?P?afleé'f & purpose ::t° fhml,l the ey great me%m"s?"fﬂm t\??”ﬂ.)’?}—'}’l*\_nlfly :
(' . Modicine of the Belgian Government in Tirussels, and to whom I have already made some allusion - v Bor e endg itsell, e e T I C I I S T
' ‘ " as one of the Foreign Mem.o8 of our'Lightn"ulg Rod Committee, hias been for scme time engaged 1 .0 % o RO iy 1 The great, leadin chmetemfm qf. this very noblg‘work of  Mone. Melsens, which uest . ¢
v with u very intoresting series of e-zpﬂnmen@s in Ngurd to the capacity of copper .aml jron to Bm_m;' IR WG mpresses it.self upon the mind of the intelligent ’and critical observer, who looks down upon the
i nuit electrienl foren, and to the diantegrating efledts that are produced by discharges of Lighh S T }bristling points from a near approach to St. Michael’s Footstool, and then examines the subterranean
. ... tonsion. Wlen 1 wus recently in Druswls, the Professor did nle the favor to show Die many 2% SRS ‘ Co i earth contacts, as T did in the pleasant company of the distinguished electrician, is the boldness
i ..° . - thee expermeuts at his Inburatory, and to espluin his views ot sore lengih, snd it gives D€ 0 e J o0 end uneompromising pomﬁleteness with which the fundamental ideas of a very ample development |
: ‘ " great eatisfuetion to hava this oppoztanity ty make 8 somewhat public acknowledgment of the }-'92; AR S s by of air tgrqmnalqa‘bove, snd of earth Eontpctsbeneath, is acted upon ; an allegiance to corvect theory .
i " Eforation and courtesy which 1 reecived gt hx,slhan&is upon that oo, 43 well gs of thezeadines® =1 g T et and princiyle »;r;;;ﬁg ol but ;jg};ggggg%jgggf o Gg;;g@g}?;m%ﬁgmggm fo koep .
A o sown 6t other times to gi\‘e me bis aid and cowpsel. * o L ' T H S e © . more prommen i 18 OB 1 e, < Within the last few
oL L«. thg %} " of bis experiments, Mons. Melsous findertakes to demaqnstrate that ihe old elee-- i, FTA S /RS wewks a letter has been gm.t to me by wy friend, the Becretury of the Society of ‘Arts, muggesting |
i , i1n-ong of B P » ; N A A d easiosb Yy LA . {hat there must be & serOUS niistuke in the printed report of  statement T was #ald to have made
P C - irial dogma. which aftirms that en elactrieal discharpe of necessity takes too ghorlest aud €35 Coh [ S that there X P olov 1.196 _(f £ v e ,
R ) Nt éh t noeds to ke antertained with distrust and doubt. . The Yrofussor has congtroct?G xS LA ¢ i that the French electricians e:p oy 1,196 square yaxds ¢ esrth coniact for lightning .conflucmrs,‘ ‘
S mT - path, 13 0ne % o + metal, hich ba ” g ht. N £l e aesing 88 & digect Toad” o 1} Tte Y pecause 1,196 square yards 10 eqmyaient fo Igearly& quarter of an acrs! Am'i again, it is no.;
P a kind of gridiron of metal Wit 8 & straght siem of lar ge pize LMsSDY s g TROEIDE ' o) P n thing to hear even practical electricians in Englend speak of a lightuing red as being ..
- ’ - onire, aud algo & series of roundabout Jateral passages formed by emall wires 808 ;o ; ST "% . uncoxumon tiing Yy AR 3 ng g
“ bt idors it d s e T Bt 0| B o i gl L7 S S s
o Soon s . b B T o * ? al 8% S e is to ba prote - , DG s g 2t ; ant beuring ..
Do o il aee passed thrt_mgh the short, direez, sad amply eapacious route of ﬂ“’d ht:‘j‘gﬂ e“:rﬁﬁl leteral 3. Cg o T ﬁ’pgoﬁ 31;5 too congiient dootrine Mons, Melsans’@emﬂnstratmns of the erratie ’p:‘:g onsity ‘of “the 1’
oo " gmart shocks are sx}num?neﬂ‘ms}y oomrmmzf-:a;tegz to any finger that kxs preselr:te o e ass, 85 ot i o £7% U jmpulsive moteor to travel by devious ways when in states of high tension, have. :.,fn‘ tha assump- .
i A wires, "he clustrics) d:;dia:ge grain}&u:ﬁfg%‘gasfesﬁ;mg;tue‘xwg}f;‘;igg;mé amounnt of the- - F i ﬁj‘ . tion thab if the .lig_htning be but fumxs_bed‘ with ‘a metallic conduit, so far as the vertival
IR onty tlough the most digeck phua O 114 8 mght on N & "1 devious routa of snall capreitys TR ] e .+ gxtension of 8 building 18 c&x_:cm"ned, that is all that can be ressom}bly*yequn'ed, sight is entirely
Bt escuging force goes oiif of ite way © traverse tue roundabout soe fli i N efogo it T ¢ wel COAN YW lost of the great pragtizel principle that the erratio tendenay of lightning—ar, 1n other words,
i although the Yroud wtm?ght gmh of large tapacity 18 q_;‘e? imme c;w :4' dua‘{.’!:“ m'n rerind i 880 N { T the high tension of . its energy—is ennrmously increased with each fresh impediment that ‘is °
3 distribation of the electrical discharge threngh meny possidie r«n.}}ei‘ienz :{;es " fq ety 0. - :\ ‘ (7 offered t its free oitflow from the lightning rol below; #0d that s lightning zod which is -
§ " ipgeaiously 4nd pleasmgly‘ihqwn by offering & number 9??"’: AR r{\\ gre o S TR YHCHE S Gy o
o £ e ) . | , ‘ ; ,
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C ‘ ‘ﬂ - entirely efficient and safe when it has a quarter of an acro of an earth oontact below, becomes
<. 7. inefficient and eminently dangerous to sll objects that are near to it whon the quarter of an 8er
£ - is exchanged for a single square foot of e contact. In the one case the eleotrical discharg®
t..w-% . g - fowsevenly and placidly through the conduit that is provided for its conveyauce, without havx}}l)ge !
SRR © - much more inclination to leap asids from its proper path than the voltaio current has ta leare (28 ¢
Y : telegraph wire furnished for its transmission, J}.;ut 10 the cther case, it bursts through the sarme 3
- : - conduit with a fitful, disturbed, and ill-conditioned progress, and with an impetuous and frettihe
; impulse to find lateral outlets and devious ways, and to set up, by escape through them, g

~ - Yarious unpleasant results which are known undes fhe eneral designation of the return & O"be
¢ ‘ . Thave thought it well thus, once again, to return to this particular article of what I hold t0 b
i - heretical dootrine, on account of the great practical importance which it has upon sound practi® .

o : in the work of protection from lightning. . . ) d
| | . I think that, without venturing to make an furthor domand upon your indulgence &2
P - potioncs, I may hope that I have said en’-"lghyin thess incidental pmmgrks to estublish tii); ;

: SR ggumerﬁt Wh;ghdl pave had mainly in view, namely, that there is good open ground, e;a“our .
‘ o f,‘ : : 8 ;; mt;:or ed field éf research, for Fhe usefgl and ~mlmnfmgeom‘! emplo‘ym.ent é | . j
£l No, 138. OgpEr THEREON, 11th April 1878, No. 1,606 W. :
{ ' ' v . :
S CoxMUNICATED to District Engineers, !
SR (True Extract.) . S S z
£ ;o . ey S
SRR (Signed)  E. A. FOORD, Colonel; g{;;’ D. !
AR . Bceretary to Goverpmenty B-7TT
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