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e Lcﬂ;f fmm Sir W. Sxow Huuus, F'B.S, &c. &c on a--
L LA ighining Conductors, for Waltham Abbey. =

R R e © Armexzuy, July 17, 1838.-

; In compliance with your-letter of the 2nd instant, requesting my
* atiention to the works of the Royal Guupowder Faclory, at Waltham ‘Abbey,
© itha view to some farther consideration, relative to their security from
lchtoing; 1have, accompanied by the principal officers of the ‘establishment;
corefully examined the several buildings with thelr machinery, and also, fhe

prsent s el sgenst atmospherie sty

given in the Circalar Memorandum, so ably drawn-up by the Inspector-
General of Fortifications, and promulgated for the information of the Corpsof =
Royal Engineers, and to which you allude; it does rot seem requisite for me
1o enter upon any further discussion of the principle upon which 1 .conceive
electrical conductors are best applied, as safeguards against lightning, or the
method of their practical application; I will therefore proceed, at once, 1o
report briefly on the points contained in the letter, with which, st the request
of the Secretary of State for War, you have been so good as to honorme. - - -
3. The old buildings at Waltham, have, T observe, Tightning ‘conductors- = -
applied as in former times, that is to say, small metallic Tods attached fo -
spars, or masts of wood, and placed at a distance from the buildings they are:
designed to protect. - Although 1 mike tio objection to the presence of such.
conductors, or do I feel disposed to recommend ‘their removal, yet, on the’
other hand, I canmot, in my humble judgment, place “eonfidence in their
operation, as efficient security against lightoing... -1 think, as 1 have shown.

from actual experience in my papers, quoted in the circalar above-mentioned,

that a stroke of atmospheric electricity might at any time fail upon—a-poisat

of the structure distant from the conductor; or even, in falling directly upo

the conductor itself, might still divide upon -the® building and ceuse destruc-

tive effects,* of which there are many instances onrecord . - F7

4. The buildings to which T would first beg leave to direct attentionare;the
. upper and lower stove houses employed for drying the -prepared gunpowder. .
: In the first of these, I find a centrel chimmey ~of ‘considerable elevation, - =
immediately over a steam apparatus, which apparatus sends out, right and =
= LR, metallictubes and pipes into adjacent apartments, n-which the gunpowder
.27 3splaced on metalic trays to dry, the temperatare of the' air,-and all within
* _ the apariment being greatly elevated by these steam pipes. - Now, it istobe
further observed, that a column of heated air necessarily proceeds from . the
central chimney of the farnace or stove, and rising high into ‘the atmosphere
 opens a path of little resistance to a0 eloctrical discharge in the direction of
the chimney, which having no immediate means of conductive progress pro-__
vided, would bé very Liable to fall upon the metals below, and find its way™
with disruptive violence into the adjaceat drying houses,’ causing explosive -

~ actiou, more especially under the influenceofan qlevat.ed temperature. Similar -
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- discharge:very. frezly. . The conductors, iherefore,- 2s. now -circumstanced,

"-* far ‘metallic conductors directly applied to ‘sach buildings; are admissible. .

" were present or not; on the other nand, the lines of metal, by transmitting

- ~-swhatever. - -Bo that the conducting Yines, whilst unproductive of any dangefs -
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" reasoning applies fo the: old stove ‘house.- Now, the only protection o
‘present ageinst this source of danger, is & small line of metal attached tq a
mast of wood at a distance from the building, and which even upon the o4 -
but now exploded doctrine, that such a conduciorattracts all the discharge of
atmospheric electricity, which we call lightning, toitself ; is still no match f
a column of hested air rising high above the whole wass out of the furnaes
chimpey. Into the -stmosphere; and which is known {o:transmit electrimy

whilst they certainly do no harm, are still quile inadmissible a3 an effectua]
" security against a stroke of lightning. “:-7.0 3 % et . a
" 5." To guard these drying houses effectually,: I recommend capacions
-~ conductors of pointed copper tubes, such as are employed in the Hcouses of
': Tearlament, to be fixed {9 the furnace chimneys:themselves, and from thenee - -
continued in convenient diréctions fo the earth at opposite extremities of the -
building, connected, if requisite, by bands of copper plate, fixed on the ridges
of the roof, upon the principle indicated in the sketch: .{(See fig.1). - Tk
6. With respect fo the low buildings of wood, clinker built, with slate
- _roofs, znd containing machinery, I think it would be well to lead bands of -
copper plate along the ridge of the roof, and connect these at each extremity
with conductors passing immediately info the earth, as indicated in the
annexed diagram. . (See fig. 2). T should recommend 2" similar application
to the press housé, granulating house, and other of the: small low buildings,
which the principal Officers may deem most important,> = -2

bl A _'-.'It'may'., perhaps, be proper to observe here, that the wood-workof
these buildings are, in most cases, saturated with gunpowder dust; hence, & -
question might fairly arise in the minds of many reflecting persons, as tobow -

Tke explanation is, however, obvious. Should atmospherie disruptive electri- -
cal discharge fall upon the buildings “as at present circumstanced, explosion -
“is_certain. - They would af. least be set on fire., Now conducting liges of -
copper applied to them would not cause electrical discharge to fall on tbe
 buildings, which would not equally assail them, whether such_lines of metal

the discharge to the earth under a current of an #nexplosice form of action,
the building would escape altogether, and no fire ensue. It is well know®
- that heavy electrical discharges may be transmitted by conlinoous capacioss
conductors, through a barrel of gunpowder without causing any explosion

' are calculated to shield the building from fire, under the course of electrical
ﬂisdlarge._ Ee R e S L T i o S| T N

8. The proper construction of all such buildings, es regards hghtmng -

would be, in my opinion, corrugated iron, coated with zine, as resorted to 12

the new works near the water wheel, in which case disruplive electﬂﬁ

discharge would be impossible, and the dangers and difficuities just allad

to, altogether avoided. | _ . Eoh s BAERY L L mes U
9. The pew mills end buildings, with their very tall and beaunfnl B

_ chimney, are undoubtedly secure from lightning, The chimney has 8 [

" 7 tinuous conductor, judiciously and effectually applied from the highest
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i e Houses of Parliament, and ‘who- keeps these conductors .
s o the Hous &c, ready for use., The work csemicd at :& .
£ S estminster gave satisfaction to the architects, xndmz'ﬁnafx_ e
s \pf‘ i;: congdﬁred very reasonable by the Government anthoerties. -
el believe, that this course would be more satxsf.}dor_r, as
7% the execution of the work, by clever warkmen accxgstomed to it, and the
: conomical, as relating to finence, more especizlly if copper material, at.
e caamand of: the establishment, \'msu_pphed
" jn cases, in
" phserve, that

by H.AL Governmest,
. I need not, I trust,
should’ the Steretary of State for War, deem it prudent to
, my services in~carrying out the conductors,
" emifying to {heir correet application, are at his disposal the cost of what
Y10 ed,l’o‘ﬂdmv ) ] <bguld,1mngme,‘ \beanythm~trreryfun-
“11- 1 find upon inguiry, that thunderstorms at Waltham, are of frequent
cecurrence, anﬂr_lthat some few vears since, alow roof, nearone of the entrance.
t : of lightning, and a pers:m,rﬁhmthc Loy -

whicsh%bmight give notice of the approach. -
? eleetrical storms, and shew the existing tension of the electricity of the™.
Such 2n instrament-could be sef.up with esse,.and at a very zm.al_l :
o : this communication by entering into’ -
ously descriptive details, relative to such an instrument. I shall there-! - -
- merely offer a general view of its nature and operation, and I conceive -

exdy prépared at Waltham, for the conductar; ea gutta percha tubes,
I : of the mast pole;_
e {w0 pointed wires, supported by and passing through these insulating.
% small copper lines, leading to similarly fixed wires, passing through
dng tubes into chambers AfA, faced with glass, and supported on
st the lower part of the mast; one, N, contzins aparof bellsor -z
s priseiple; and which would commence ringing on the approach .
louds;. ihe other chamber 3f, comtains an Electroscope of
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P s By the syabe'n of conductors, deseribed in thxs Bcport'thc everdl |
machines, such as the granulating machine, breaking machine, &e. benesth -

~ the roofs would be placed beyond the reach and- beyond the course_of: 3

eleetrical discharge, from the atmosphere. - Any especial treatment of such
machines is quite unnecessary, indeed, it would be_difficult to treat .such
machines as regards electrical discharge; the wood-cogs, and other zotatory
means, would be always liable to cause dxerupuve action under any treatmey
which could be devised; the only perfect eecurity therefore is to be fouad
in placing these machmes nltovcther, without the limit or course of - electrical
actxon,—and this, the sy stem of conductors, I propose, wnll pertamly do

Ofﬁcers, et the Boyal Arhllcry Insﬁtutxon, Woolwu:h.]: :

e O)YE of the chief charactenshcs \\hxch d:stmgulsh mussesof enrth, ;
‘and other semi-fluids as tbev are sometimes ealled, from water, is the property A
they possess of remaining in o state of equilibrium with their surfaces mvfmzd
to the horizon. Now, as by the laws of friction a body may be sustained ¢
"a rough inclined plane by the friction alone, if the inclination of the plone i
not v'tcater than the limiting angle of repese; it follows 1hat masses ‘of eard
and other similar materials, “will be in equilibrium when their surfaces are not -
inclined to the horizon at a greater angle than the angle of repose, - 'If then -
by the angle of natural slope of & mass i earth, we mean the grealest incli
nation of its surface o the horizon consistent with equilibrium, it will'b
clear that the angle of natural slope of such a matenal may- be taken ss the
measure of the lnmtmg zmble of repose. - . :

In asmmlng ‘this ‘relation between the <lope nnd the’ Timiti g angle
repose, we of course neglect the cphesion of the particles of the earth.. The :

relation which exists between the slope, the statical friction, and the ‘oohesion -2
of the particles of bank ‘of earth, will be inv eetxgated ot tbe end of this

paper. S e . . G

13, Z%e maxtmum presmre on a rertzcal rev e/mcnt

DEeFINITION. A revetment is a wall built to support a bank of earth ot
other matetal, and it is a certical one, wheu both faccs of thc waﬁm
vertical, and its section, a rectangle. ofi -y ;

Euppo'xe now that a mass of earth is. supported by the wall AB (F:g 1)
of a vertical revetment, and that the earth end wall are of the same beight,”
Suppose also, that a wedge-shaped piece 4BF is about to separale from the
general mass of earth, and that it rests in this state bordering on motion, on"

the wall 4B on the one cide, and on the earth 4F on the other.” Now the =3

resistance R of the face 4F will ‘act ina hne EUO 50 that thc mr’le OEF
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