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IX. Olfervations upon Lightning, and the
Method of [ecuring Buildings from its Ef-
fefts : In a Letter vo Sir Charles Frede-
rick, Surveyor-General of His Majefly’s
Ordnance, and F, R. §. By Benjamin
Wilfon, F. R. S. & . R. Upf. Soc.

SIR,

OUR fation, as Surveyor-General of His

Maijefty’s Ordnance, being fuch, as makes
the fubject of this paper particulary interefting to
you, I prefume an apology for this addrefs will be
wholly unneceffary.

Upon an application of the Board of Ordnance to
the Royal Society, in July laft, a committee was ap-
pointed, to confider of the propereft method for fe-
curing the Magazine at Purfleet from mifchief by
lightning : which committee reported to the council
of that learned body, what they thought neceflary
to be done upon that occafion. The council, after-
wards, tran{mitted to the board, a copy of that re-
port, together with another paper written by myfelf,
in confequence thereof,

Vor. LXIII. H For,
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For, during the confideration of that bufinefs,
fome doubts having arifen in my mind, with regard
to the propriety of posnts, which were propofed to
terminate the top of each condutor; and thofe
doubts being founded upon experiments and obfer-
vations, I could not confiftently fubfcribe to that
report, nor fupprefs my opinion, on a fubject of fuch
importance.

Whatever may be the fentiments of others re-
{peting thofe doubts, yet, they being the refult of my
mature confideration, I thought it my duty to pro-
pofe them to the committee ; and further to exprefs
my diflent, in writing, to that particular part of their
report : giving, at the fame time, fome of the prin-
cipal reafons for fuch diffent ; and referring them,
for further fatisfaCtion on this fubject, to a letter
which is already publifhed in the Tranfactions of the
Royal Society.

As that diffent is the origin of this paper, a copy
of it is here inferted. See page 48 of this Volume.

AGREEABLE to the declaration at the end of the
above diflent, 1 fhall now proceed to offer my fur-
ther reafons for objeing to pointed condutors.

Experience, which is our beft guide in all phy-
fical enquiries, but particularly in elerical ones,
every day convinces me, that we know but little of
that fubtile fluid, which operates fo fecretly, and at
the fame time fo powerfully, upon the earth, and
its atmofphere 1 confefs that I am even now lefs
acquainted with the principle of its action, than I

thought I was twenty years ago: the finallef dif-
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ferences in the circumftances of our experiments, fre-
quently caufing very material differences in their re-
fults. And perhaps no one, who has not applied his
mind clofely to enquiries of this kind, could con-
ceive how the pointing a piece of metal, or zoz, thould
make any material difference in the experiment.

The eleCtrician has it always in his power to con-
vince any one of the fact, who, through inexperience,
may be inclined to entertain the leaft fcruple about
it: for even from thofe experiments to which it was
thought proper to appeal at the committee, it ap-
peared, that the difference in the effcts upon this
fluid, between pointed and blunted metal, is as
I12t0 I,

A thunder-cloud therefore, according to that rea-
foning, (the circumflances of it being {uppofed to be
nearly fimilar with what is called the prime-conductor
in thofe experiments), if it acted at 1200 yards di-
ftance upon a point, would require a blunted end to
be brought within the diftance of 100 yards; and
beyond thofe limits, would pafs over it, without af-
fecting it at all. On this occafion permit me to
obferve, that the Jonger the conduftors are above any
building, the more danger is to be apprehended from
them; as they will in that cafe approximate nearer in
their effe@s to thofe that are pointed. And that is
one reafon why I was not for advifing the propofed
conduétors at Purfleet, to be fo high as zen feet above
the magazines, and more particularly upon that
building called the Board-houfé, - which ftands con-
fiderably higher than the magazines themfelves.

But, before we advance farther into this fubject, it
may be proper to fhew the reafons for introducing a

H 2 pointed
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pointed apparatus, when the experiment upon light-
‘ning was firft propofed: what good confequences
were derived from that experiment: and why, upon
further experiments and obfervations, fuch points
ought now to be laid afide, when our intention is
unot to make eleClrical experiments, but by the means
of condu&ors, 20 preferve buildings from the dangerous
effects of lightning.

Dr. Franklin, in his conjetures, that lightning
and eleCricity were one and the fame fluid, con-
fidered how he thould invite, or bring down and
collec? the lightning, {o as to make experiments
upon it.

And he concluded, from obfervation, that the
lIikelieft method would be, to make ufe of fuch an
apparatus. for the purpofe, as was moft fufceptible
of elettric effe@®s ; or, in other words, fuch an ap-
paratus as would receive the eletric fluid with the
greateft eafe.

Repeated experiments taught him, that mezals had
the property of receiving that fluid, with more eafe
than other fubftances.

He alfo learnt, from the like experience, that
metals by being pointed, were rendered flill more fuf-
ceptible of receiving it.

And therefore, he propofed an experiment to be
tried, < Whether it was not in our power to invite,
*“ or bring down the lightning, by an apparatus,
¢ confifting of an eleftric fland, and an iron rod,
“« twenty or thirty feet in length, rifing upright
« from the middle of the ftand, and at the top,
‘¢ terminating in a very fharp point.” ‘This appa-
ratus was recommended to be put upon fome high

building,
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building, with the expeation, that if a thunder-
cloud fhould happen to pafs near this apparatus,
fome quantity of the lightning depofited therein
would probably be colle(ted in the rod, by means
of the very fharp point, and the elefrical ftand at
the foot of the rod

That this contrivance anfwered the end he firft
propofed, we have had {ufficient evidence.

And it is no wonder if, after this great difcovery,
we find him, and other electricians, purfuing new
experiments of this kind, and raifing thofe points
higher into the air, to collect ftill greater quantities
of that fluid which occafions lightning. Nor need
we be furprized, after knowing that lightning could
be brought down from the heavens by fo fimple an
apparatus, and after experiencing its fubtile effects
to be fimilar with the ele@ric fluid, that the Ame-
ricans, and others, upon Dr. Franklin’s recommenda-
tion, adopted the principle of fecuring their buildings
from its dangerous effets, by raifing above their
houfes rods of iron, very fharply pointed, and apply-
ing wires from the ends of thofe rods, down the out-
fide of their houfes,. to the ground.

But though there appeared many arguments at
that time in favour of {uch conduftors, yet experi-
ments and obfervations, at laft, induced Dr. Frank-
lin to alter bis opinion in refpect to thofe wires, and
to fubftitute in their place rods of iron : ftill retaining
the principle of having the rods at the top fharply
pointed; and many of the Americans, as well as
Europeans, approved of the alteration, as appeared
afterwards, from conftructing their conductors ac~

cordingly.
&Y About
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About that time great attention was given, and
many new experiments were made, in confequence
of the frequent dangerous effets, which lightning
was obferved to produce in fome valuable buildings,
by rending and dafhing to pieces very large ftones
and timbers, which were connefted together by
cramps and bars of iron : and at other times break-
ing and melting part of thofe rods, and {ometimes
exploding wires, even of a confiderable thicknefs, like
fo much gunpowder.

From- careful obfervations of thefe extraordinary
appearances produced by violent thocks of lightning ;
and upon making other experiments relating to a cer-
tain refifting power 7z, or upon, all bodies, which ap-
pears to act againft the attacks of lightning, as well as
againft the elecric fluid, philofophers were enabled to
aflign the reafon, and, it is apprehended, upon a folid
foundation, why Conductors fhould be made of metal,
in preference to all other materials; as the power of
refifting fuch attacks is lefs in metals than in wood,
ftone, or marble.

And that this refiftance might be the more fimple
and uniform, it appeared the moft eligible to have
the conduétors made of one continued piece of me~
tal only, and of an equal diameter throughout. But
what that diameter ought to be, depended upon
other circumftances, fome of which are taken notice
of in a former paper, referred to above, which I laid
before the Royal Society.

By this hiftorical fketch, we fee the propriety of
Dr. Franklin’s introducing points, and the advantage
philofophy has derived from them:. by afcertainiﬁlg

7 that
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that lightning and elericity are one and the fame
fluid : which appears to be diffufed every where, at
leaft upon this earth and in the atmofphere.

But when curiofity, which 1 apprehend was one
of the firft motives for introducing points to invite
the lightning, was fatisfied ; and experience had taught
us, that we had it in our power to collec? that fluid
which occafions it: and when the principle of its
altion was from experiments thus inveftigated and
afcertained, this manner of invitation, viz. by ufing
points, ought, in my opinion, to have ceafed * ; be-
caufe a greater quantity of lightning, than we have
yet experienced, may chance to attack us.

For we are {o far from knowing how great the
magazine of lightning may be in the heavens, or in
the earth, when it is ready to difcharge itfelf, either
by one or more explofions, that we are ignorant,
even of the quantity actually difcharged, whenever any
ftroke from lightning vifits us,

Nor can the ableft philofopher fix the limits of the
greateft difcharge that may poffibly happen.

Seeing then how vain it is to look for any thing
like abfolute fecurity, in all cafes, it furcly behoves
us to proceed with cau'ion. And itis for that reafon
I have always confidered pointed conductors as being
unfafe, by their great readinefs to collet the lightning
in too powerful a manner. And left the conduttors,
without fuch points, fhould be too flender for very

* Unlefs where the ele@rician, like Profefor Richmann (who
was killed by it) at his own bazard, chufcs to make furtier ob-
fervations on lightning. )

violent
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violent attacks, in places of great confequence, I
have always recommended the having them above
Jour times larger in diameter, than what are com-
monly made ufe of, to the end our fecurity may
be the greater, by opening a larger paffage for any
extraordinary difcharge, and (o far leflening the dan-
ger to be apprehended from it.

I ought not, in this place, to omit taking notice of
a paper, containing fome further experiments and
obfervations, which were produced at the committee,
to thew, among other things, that pointed metals
were more difpofed to receive the lightning, by virtue
of a repelling principle in the lightning, as well as the
electric fluid, which acted upon the natural quantity
of the fluid contained within the metal, at a con-
fiderable diftance from the posnt, caufing, if I may be
allowed the expreflion, a kind of wacuum therein ;
but I fuppofe the author means to a certain diftance
only.

So far from difputing this philofophy, I readily
admit the fa&t.

But, I am afraid, every atfempt to prove that
pointed conductors may be fo difpofed to receive this
fluid more readily, will not mend the argument in
the leaft ; becaufe, the more we leflen the power of
refifting, even fuppofing the whole Conduttor to be in
that ftate, the more we increafe the power of invi-
tation.

In regard to other experiments, with Jocks of coz-
ton *, which are acted upon in a particular manner

* Dr, Franklin’s Experiments.

by
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by the appofition of points, and the conclufions
drawn from thence, in favour of pointed condu&ors,
as caufing fimilar:effe@s upon the fragments or finall
clouds, which, bhanging below the thunder-clouds,
have been fuppofed a kind of flepping-flones, for the
lightning to pafs upon, towards the earth: fuch
pointed conduors being fuppofled to occafion thofe
Jragments to retire up into the cloud from whence
they were fufpended ; and on that account, to pre-
vent a ftroke from lightning, which might otherwife
have happened, 1. fhall, for the prefent, wave en-
tering into this philofophy, as I could with the con-
jeQure to be reconfidered ; becaufe I apprehend it is
liable to many obje@ions, which to enumerate would
carry me beyond the proper bounds of fuch a paper
as this. However, if the fame opinion.thould again
be offered, and brought in argument, it may be worth
while to enter more dezply into the enquiry.

If thofe gentlemen, who argued at the committee
for the neceffity of points, could have made it appear,
that fuch points draw off, and condu@ away, the
lightning smperceptibly and by degrees, without caufing
any explofion, during a thunder florm (which feems
to have been once the opinion of Dr. Franklin) I
thould. readily have fubfcribed to their Report.

But experience fhews us; that the fa& is other-
wife: there being many inftances, where violent
explofions of lightning have happened to .con-
duéiors that were fharply pointed. And three in par-
ticular, the accounts of which are inferted in a
publication of Dr. Franklin’s %, where the points

* Dr. Franklin’s Experiments, p. 394. 416, 417, &c.
Vor. LXIII. 1 were
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were dffipated, or defiroyed; and a{mall part of an
iron rod melted next the points of one of them;
and alfo at the feveral crooked ends of the rods be-
low, where they were hooked on to each other,.
‘and formed the conductor belonging to Mr. Maine
in North America. But as thofe letters are long,
and contain feveral other curious faéts, I thall re-
ferve them, together with{ome further obfervations
upon the nature and power of that refiffing princi-
ple, which is-found to a&t fo fenfibly againft the
attacks of the ele&ric fluid, or lightning, to fome
future differtation. - :

There is no building, that I know of, more ex-
pofed to this kind of danger, than the Eddyflone
Lighthoufe, as it ftands upona rock in the fea, fe-
veral miles from land. The fixing of a condu&tor
to that building, was thought highly proper ; and
the fixing of a point upon it, as highly improper.
It was therefore refolved upon to put up a conducior
without a point, that no more lightning might be
unneceflarily follicited to the building, and that all
the lightening,; which accidentally fell on it, might
be conveyed away without injuring it. This con~
ductor was fixed twelve years ago, and-the building
has fince received no injury from lightning *,

There is another edifice of great confequence,
I mean St. Paul’s Church, which ftands much ex-
pofed, from its heighth, to accidents by light-
ning. 'The dean and chapter of that cathedral,
thought it an obje&t deferving the ferious attention

* N. B. A former building ereCted for the fame purpofe,
upon this rock, was fet.on fire by lightning..
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of the Royal Society. A committee was therefore
appointed, in confequence of their application :
and proper conductors were put up, in the feveral
places where they were thought neceflary; from
the top of the lanthorn to the fewers underground.
And notwithftanding particular care was taken,
to have the additional metal either of a confider-
able diameter, or an equal quantity of it formed
into other thapes, for the conveniency of the feve-
ral places; yet part of thofe conduétors, confift-
ing of iron, in the flone gallery, thewed marks of
their having been made confiderably hot, if not ab-
folutely red, by a firoke of lightning which hap-
pened in March laft (as appears by a letter which I
communicated to the Royal Society from one of
the vergers of that church, Mr. Richard Gould)
who had examined the conduors the morning
following, along with Mr. Burton of the fame ca-
thedral *, and that the appearances were in gene-

ral,

* Mr. Gould acquaints us in hisletter, that be examined
the four conductors in the lanthorn and ftone gallery of St.
Paul’s Church, the morning after the lightning happened.
That no marks whatfoever appeared upon the conduétor to
the fouth, which was the firft he attended to. That he ex=
amined next the condutor to the Weft, and obferved a rhick
rufi lying upon the pavement in the flone gallery, as if it had
been cleaned off, from the condu&@or, with a tool: that fe-
veral parts of the iron appeared black, particularly the fcrews
or nuts: fomething like the effets left by gun-powder upon
iron or fteel, or a fmoaky fire.

That the conduor to the Nurth, thewed no marks, no
more than that to the South,

But that upon examining the conduélor to the Eaf, he
found ftronger marks abundalndy, than on the %/t condu&or,

12 it
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ral, as the verger’s letter related them to me.
Mr. Delaval and myfelf attended, about a week
atterwards, to obferve them, and their particular

it being much blacker 5 particularly on the nuts and fcrews: the-
ruft lying in greater quantities on the pavement. Avd the ex~
treme part of the cindullor that goes into the water trunk, fecmed
like a picce of iron mewly taken out of a farge by a fmith, with=
cut working it on the anvil, _

N. B. Mr. Gould bas fince added to the account in his
letter, fome circumftances which [ apprehend ought not to be
omitted.. He fays, that where the end of the conduélor, en.
the Eaft fide, points towards the water trunk, a flone {ur-
rounds part of it, leaving an interval, half aninch wide or
more, between them, —and about four or five inches long,
which is a little more than the breadth of the conduttor: That
this interval was filled up with dirt, and had been fofor fome
time, occafioned by frequent fhowers of rain wathing the
pavement in the ftone-gallery. ‘That,. after the lightn’ng hap--
pened, he obferved a hole was made through the dirt, one .quars
ter of an. inch in diameter, and about twe inches in length, "That
the hole was clofe to the iron; andthat, upon. ftooping down
his head, he perceived a very difagreeable fmell of fulphur from.
the ftone, dirt, and condu&or, particularly the laft.

Upon hearing this account, Mr. Delaval and myfelf, a
few days ago, went and cxamined the conduclors again;
but more carefully than before. = For, upon caufing the ftone
to be removed, which covered the top of the water trunk,
we had an opportunity of examining near two feet more of
the iron which poin's to the water trunk, than we could per-.
ceive before this flone was removed. When we obferved,
that the condudling iron did not touch the lead. We like~
wife obferved, that there was a wery - thick coat of ruft all over:
that part of the iron ;. particularly at the end next. the lead, where
the water entcred the trunk.. ’

As the neceflity of attending to thefe circumftances. will
be obvious to any one, who is but i the leaft degree acquainted
with thefe refearches, the danger of neglecling them will be feem
in the firongeft light, by the gentlemen'of the committee who recoms
mwended the cendudlors for the fecurity of that Cathedral,

fituations,



[ 61 ]

fituations ; with the circumftances attending them,
when we were very well fatisfied with his account,
notwithftanding it had rained in the interim for
three days together.

It is worthy of note, that thofe conduétors did
not terminate in a point, DOr Was any point put upon
the crofs at the top.—And yet Dr. Franklin was of
that committee.

If points are fo eflential to our fafety, why was
not the reafon enforced at the committee, for
having them on that capital edifice? For my part,
I think it was a happy circumftance, that there
was no point fixed upon the top of the church, to
follicit a greater quantity of lightning at that
moment, than what fell upon the condu&ors, cir-
cumftanced as they were: as that quantity was
great enough to beat fo confiderably a bar of irom,
near four inches broad, and about balf an inch thick.

This powerful effe®, reminds me of another in-
ftance ftill more extraordinary, which happened in
Martinico, and is related by Captain Dibden, where
a bar of iron, one inch in diameter, was by a violent
thock of lightning reduced inone part of it, to the
shicknefs of a flender wire only. See Ph. Tr. Vol. L1V,
p. 251.

Since then we are at all times ignorant of the
quantity of lightning in the earth and its atmofphere
and the difference in the effefts, between blunted
and pointed, ends, in caufinga difcharge in our
eleciricai experiments, appears to be as ore fo twelve ;
it is eafy to comprchend the very great danger this
noble fabiick has probably efcaped, by having no
pointed apparaius upon it,

From
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From the above obfervations, I am naturally led
to confider a part of the proceedings of the com-
mittee, refpeting the magazines at Purfleet ; when
a certain number of condutors, with tapering
points at the top, were refolved upon, as ne-
ceflary, to prote& the feveral buildings where the
powder is depofited. For it was agreed upon at the
fame meeting, that the Board-boufe, which is a
large building for the ufe of the board-officers, and
which ftands confiderably higher than the maga-
zines, as was obferved above, did not require any
point at the top : becaufe it was apprehended to be
perfectly fecure, by reafon of the copeings on the roof,
the gutters and pipes to carry off the water, being
all of lead: and further, becaufe thofe pipes com-
municated with two wells, which always contained
water.

I was not a little furprized at this laft refolution,
which appeared to be fo inconfiftent with the for-
mer. Becaufe, if points were neceflary in one place,
they ought to be fo in another. And on the other
hand, if the Board-houife is fecure by the leaden
accidental condutors, which have no points, why
ought not the magazines to be equally fecure, when

ut into the fame circumftances ?

I therefore enforced the #nconfiffency of fuch a
refolution in the ftrongeft terms. Notwithftanding
which, the gentlemen, at that time, thought pro-
per to confirm their refolution. However, at the
next meeting of the committee, I obferved that
they had been pleafed, inthe mean time, to make
an amendment in favour of points for the board-

houfe;
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houfe ; which amendment was no fooner propofed,
than approved of.

Why my obfervation was rejected at the preced-
ing meeting, T muft leave to the judgment of others.
But it certainly carries an appearance, as if manifeft
contradiéion, upon further refleCtion, muft have
been the caufe of that alteration. :

And I am inclined to believe, from fome gen-
tlemen of the committee expretling their opinion,
« of its being a matter of mere indifference awhether
«« blunted or pointed condullors were made ufe of,”
that they have not confidered this fubje&, with all
the due attention which fo important an object
deferves.

Forif ourexperiments fhew, that points, from
the nature of their fbape, and other circumftances
attending them, refift the attacks of this fluid lefs
than blunted ones; and that blunted conduors,
of proper dimenfions, are fufficient to convey away
the lightning fafely, whenever it attacks them;
why fhould we have recourfe to a method, which
is at beft uncertain; and which {fome time or other
may be produ&ive of the moft fatal effects ?

But perhaps no argument can be brought with
more force againft the principle of points, than Dr,
Franklin’s own words, which are publithed in his
experiments, p. 481, where he declares pofirively.
¢ Buildings, that have their roofs covered with
¢¢ lead, or other metal, and fpouts of metal conti-
¢ nued from the roof into the ground to carry off
s« the water, are never burt by lightning ; as when=
¢ ever it falls on fuch a building, it paffes in the
¢« metals, and notin the walls,”

‘This
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This is the cafe with the Britifb Mufeum, -a build-
ing alfo of confiderable confequence, where there
are no other conduciors, than what are formed by
the copeings, gutters and pipes, which are all of lead,
and communicate with the ground. Now it is from
the great quantity of metal contained in the feveral
pipes, together with the other circumftances at-
tending them, that I confidered that building (in
a former paper laid before the royal fociety) as being
fufficiently fecured, from thofe dangerous accidents.

But if any gentleman fhould be difpofed to en-
tertain a doubt about it, or indeed of any other part
of my reafoning on this fubjelt, a declaration of
thofe doubts may be attended with good confe-
quences, as they will neceflarily open the door to
a more minute inveftigation.

1 have now, Sir, gone through the reafons which
1 propofed to lay before the royal fociety for the
rejecting of points, And I am very forry, in the
courfe of this letter, to have been under the ne-
ceflity of mentioning any differences in opinion,
which paffed between the members of the com-
mittee, to whom this important matter was referred.
1 think, however, I fhall ftand excufed to the {o-
ciety, and the public, when it appears, as I hope
it now fufficiently does, what my motive has been ;
namely, to ftate clearly, and impartially, the ob-
jeGtions which I conceived to lye againft pointed
conduors: and to difclofe without any referve,
the principles on which fuch objections are grounded.

I am, S I R, with the greateft reipeét,

Your moft obedient, and moft humble fervant,
8th DecEmbelr, 1772,
G ﬂ‘ 'ﬁ . . .
“Bloompbury. Benjamin Wilfon,

P.S.
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P. S. Mr, Delaval, who was one of the com-
mittee, has given me leave to infert his opinion upon
this fubje® ; which is this. That he concurs with
me in thinking that' fuch conduors as are elevated
higher than the buildings to which they are applied,
or are pointed at the top, are improper and dan-
gerous.

He was defirous of delivering his opinion at the
committee: but, as the meetings of it were held
in the fammer only, his abfence from London pre-
vented his attendance,

Vor. LXIIL K X A4



