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:;, ;';"';' :;'::-:l:' : " '-;'''''~ .:: -" I , :: -: .l ~:;:.j."'.;~~2-:- .. ', > ;, : attention to the worl.s of the Royal G-mipowder Factory. at Waltham :Abl>eY. ,::: ./~.-;::: 

~ : ;',~ 0 , J D -,", :". - ~ :1z{J ~ c ~,--- ~~~~71~~~~~~:b;i=;a~i;:f~~~~ o~h~~=~h~~~#~ 
~-,:.~f~: ;'{~~~ :j:- : 1/ . }.:)~,~~~'.; . " ~;:j{ -- ':::"--=-" =~ drefully examinw the several build~o-s :~rith their machinery, and also. fhe,~~:~~i 

il7 · ::~" ·:~~'l:~~~~!~f - ~iiE~*~~~i;::~1i$~$~ 
Royal Engineers, and to which you -allude; it does not seem re.quisitefor meT::: : c 

10 enter upon any furtber discussion of the principle upon .which I.conceive :c~--~ 

electriCal conductors are-best applied., as safeguards aga~t ligbtriing, tlr the ,,:::';:';:' , , 

method of .their practical a'pplication;! will the~efore . proceet!. at.-once,~to ':~':· .::'~ 

report briefly on the points contained in the "letter,--with -WhiCh, at ~e reqrieSt ~\~; ,'::; 

of the Secretary of State for ~Var, you ha~ been so good as"tc!. hononiie. : . 

'.-;-:-- -

'~:'::" -"-:' 

-- :-.-
- "-:: 

-. --' -, 

.' -

' .... , ... 

-...... . 

~.~.--:-:-. 

' - - - ":' - i 

~~,~~ f-,- I 
._ - __ • _ . ' . f 

~.:...-~~;,.. :~ :. , . 1 

::;: ' ---~ , 

~~4~-t'~ 
~~..:. -.-. 

. 3. -lli old buildin;-'at Walfu:un, ~e. I ob~:Jjgh~ ~~du~,-: -:,; ~ 
applied as in former times, that is. tAl -say,' small me!.allicrods a~cnedtO =:'_ ~ 
spars, or IIl.llsts of wood, and. 'placed at a ~stance from the ~uildings they m c,::- o._~~ 

desi,.,o-ned 10 protect. . Although r lDlile no objection to the preSence 'of suCb. ::~ .. ':~c":: 

conductors, or do I feel disposed to TeCOlllmend :their removal, yet. ' on' fue "J~' ~: 

other hand, I cannot, in my hmnblejucS<TJl1eni, plice .:confi.denee in their'~; :::~,2 

~:~:::.:: :: . operation; as efficient -security .against li:ooUtDi:ng.o:~,I ~bink. ,.asJ; hav~ . SllO~ ' i:~' ~ 

from actual experience in my p.apers; :quot.ed ill tlle "CITchlai 'abo~e~m~ntio~~~~ 

that a strvke of atmospheric eleCtricity might 'at -any time fallllpon-a~1n:tS':%}~ 

of , the -structure distant from the 'Conductor; or even; in falling directly npoD>o::,~,;;" 

. the conductor itself, might Still 'divide upon ,the",huilding and cau1;e' ~c2f:~'~~ 

-:~~;~~~t~!~. 0.%, which there ,~ .~~~~ ~~~~~--:~;..;~ : :--~ ~-- . i/~:0~~ 
f - . ~. The buildings to which I would fi.m beg leaveto direcl attention 1Iie,--lbe~::-
~, llpper andlo~er st<n"e houses employed fei- Crymg the --prc1>ared gunpowder.X,:::i 

~ .. . !n the fir5t of these., I find a .centril drimneJ -of =COnsiderable ele.ation, ," ':,,):· 

t lmmediately-ovcr s steam apparatus,· ... hich :apparnttissends out, right an~ :~: .. ~ . ~ 

--' . . ~eft, metalliduk5 .. nd pipes into ar.ja=t apartments, m which the gunpowder:~~:.. :'.: 

~. ',, :~ , . " :1!!placed on :metallic tra~g to dry, -the temperatt#e:·ofj,h~air':-"mld all w:ithin-;.>·~ -:-:~ 
t ' "' . , the apartment bei!1.g greatly elevated by these steam pipes. ' -Nbw,it is to he :-:: :~:.~ 
- _. further observed, that a mlumn of heated air nece5$arily P!oceeds ' from ,The '" ~:~:.: 

.;: central chimney of the furnace or ~t{,n; and rising high into" the ab:D.ospliere,~:.<:,j 

>t , opens;. path of little resistance t{) in ciectrical'discharge in the -direction ~of ";; ; .,:,~ ,~ 

s. t~ chImney; which h aTing no immediaiemeimt of conaucti,e progress pro..-:::': .. i:2 

: : " .. : -.- ' . . "~ed, :"ouldbe ,ery liable iI:> full upon the metals' below; and iind ,'its way" oO-:;' ::-§" 

.', j ':: ',' .,. ___ , , .. ~,: _ ,' .. _~ . ,.' ",~; .'i::"~, lDI,h disruptive violence into the adjacwt drying houses, ' causing explosi~e ·_ '" ::~, 

.~" , .. " ., ,~",: .:::., _,.: ,.~.~. ..i .,' ..~;,£~~,"i; " : -:''''' more "J><ci;illJ urul"'h, infI""""of = ~"'kd '=P=''''':.V;imilM;,/~i 

J,. -: '. . '. ' L"'~i,\'i<!C_-.l£,~t~rL}2:j~~I::rzt?'~~:i~~~~1:~ 





I~f--'~'~~Ii:",~;,;;,:y~~:glj;;~:h~~~::~[i~ll~ 
the r?ofs, .would be placed beyond the reach, and, ~e.vond the - ~l!rse:;or..::,::J 
electncal dlschRrge, from the Iltmosphcre, AnyespeCla1 treatment ~ $lWh,;:J1 
machines is quite unnecessary, indeed, ' it would be_ difficult to treat , SuCli'.'~ 
machines n~ regards electrical discharge; the wood-cogs, and othcr70tatory :~~, 
m~ns, would be IIlw~ys liable to cause disruptive. action under. anyjreatri!e~~:;'~ 

!:" which could be deVised; the only perfect eecuntY ,therefore IS ,to be fnuqd '\d 

;'- in placing these. machines altogether, without the.1imit ;o,' r, :Course .1lf ~~:,. ~ 
,;, 1icl:!On,-and ~his, the system of ~~nductor~, I propo~~ •. ~I~ yert/iinlYdo:"':'?:tl 

. ~~;:'-"} .... :..:",,' : ~~~·::';i~·;~: ;':~: .;z,!;!F~~~t~f~i 
~: " ~n Reve{ment8: " By, STE~~ENF:E~CK~: F;R:A.S;~ :~(the)~?~\t1~ 

F . " r1 '.l;m;; ;;j:'~1t~~J:.~;!dI~}0i.~~~~ I ;:,: ' " Officers, Ilt tho lwyal Artill~ry I=titu~iO~''Y~l~h.]'.),:.;, .. ,~·~:>.~,i!~~'1 
I ' '. ::. l. ,oj<i of.the ;hi~f cha~ckrist~c~,':h~Ch dibt~~ui~~:~~~~i~l~t!~il~ 
i -,; and othtr e~nu-~U1d~ ~s, th.ey are Bomctllnc~ .cal)cd, ,ff.om wn!er, 'ls the ~OjlF#y.~I_ 

tbey possess of remammg 1n u stoteof eqlllhbnum \Vlth theIr surfaces lnc~:{;~~ 
" to the horizon . . Now, as by the laws of friction a borlj maybe' su ,stainedii~,)~ 

i '. ' a rough inclined plnne by the friction ruont, if the inclination of t,he J.lbrie i(i~;~ 
i .. not' greater than the limiting angle of repose; it follows ibatmasses (of e8rtb 3',~ 
i " and other similar materials, will be in equilibrium when their surfaces are not :F~' 

, inclinerl. to the horizon at a greater angle i than the IIngle-ofrepose. -'ilf t.~" ,-';~;'i 
F !,;'" by tlte angle of rnztural8lope of a mass of earth, v.-e mean the grea1est)ncl.i;.R;' 
, nation of its surface to the horizon' coI;1sistenhrithtlqtruibriuri:i;' i.t "wm 'he"~-
I ~. clear that the angle of natUral elope of such a material m'\)' be ta'ken' aii the>j' 

1
1 ~,.' mTnur~:~:g~:t~:~l~b~'~~~~~'{e :~1~~~ '~n;1'~~i " ~;~i~;:f~:11:~~: 

repose, we pr course n~glect the , COM8W1! of the partIcles ,of the em;t.h, 'The, ;::~j, 
• relation which exiSts between tbeslope, 11le statical fri~tion,_ ana ' th(tXlhes:m~:f: .. t ., of the particles of 11 blink 'of earth, will be ' im-estigated ut tbe. end 'Of thla::\1-
l '" p~~r~ :;,~;;-,~, ,- " " :" , , ' .. , , "',~ _f,;~r~:t-;~4~~;~'~&~h 
, ., ' : ,2. Th'e nuz:r.imuiJi prC88ure on aurf.ical r,·rdment. " .:_~ : t<~~~~ 

'I ' D£Yl);,ITION. A revet~ent is n wall built to suppo~ ' a' ba~k ~f :~it;:'~t'~ 
i other matthal, and it is a r;erlical oJ;lf, wben both faces of tbe walin:re {q'~ 

n:~;~o::::: :::~:n~::se:;ne::h is: !Upp~~~::~j':;h~: w'1 ~~:~;;i{/:~ 
of a vert ical revetment, aurl. that the earth end wall are of the same hcighC,,/~ 
Suppose also, that a wedge-shaped piece ',dBP is. about , to ,uparate from the",', ,~ 
general mass of enrth, and that it rests in this 5tate bordering on lDotion:''on'~:~i 
the wall A lJ on the one fide, and on the earth ..Jp on the other. ' ,Now the ,~',,~ 

,~,t ,,"~ R " tb' . ,,~ f ~:d~~ ; lio~ ~'~~: :rhYr ~~~.~~;il 


