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1 • pei: l-j.:;;.:ti.on; oj^ haa-^rdous .̂ ..̂  ic«r.t .^re;, _ ^ •.C-.̂ .is for ^ - ^ r e >-ri,-;htg 'j_f 

( - ; ^':ich fii 'lnf, a i t ? jhou U pr^c^are a r l '^^vs 'jT.'ail-ibi-3 'i a-^p or.c.'..-inf 

the ?. oc-ulo." :?•.'• "̂  i P T i r in f Git.e v.-lt;: r spec-; t o no-.rby tviildici:;:;. r e a d s , _Tid 

otLor j.r;v. 5 f.C'-cuer-tr.-C by |X5rr-:oni]ol * ''.he haz^raoau zor.o? GhO'jj.d "'̂ u daj. LnGu'-.ed 

oa t - i -s .'iiac T'ir the 7:.riou3 s iza ch .r-^- s FO:;loved by ihn trectio;!. The ^i^'izurdcus 

zone i s ur.d'^.rst'oc to bo the region 3a: r c u n d i i v u df ; toa: t ic i i in i-Moh t'riC ] c.z~Td 

t o Hi.''? Tro- fr-"- iont3 o r b l - s t La ^rr: .t'^r Vn-.T\ the no-"-"-.! :"'-;z-rdr- t o I if-̂  ::ri 

th'3 -esa >!*ro' . \uto.-obil3E, l i r i n n l n ~ , iad so I 'or th . i t i s : . lso ucdsrt-tood ^hzt 

th-3 r.j.ZL.rr;oiUi ^c:i£ i3 u zone in v,hich ^'Ositive ?topn .-.ill be t . ken f o r eacia shot 

to l a su ro tti^t. '^11 Ti rsonne i ure e i t ' . e r er.cluded or unaer --idequate covar . 

t'vi; For ' l e t o n - t i o n s in t tu opea a i r , the follov.ia;^ diat-L-aces i-iav be 

coQsirierod :•.& vpjrczini- te d e f i n i t i o n s of tha hazardous zone under ti;e coad l t i ona 

ind ic : . t ad : 

•iotol P a r t s .^-^tal P a r t s 
Meir.-ht of Charpo ."resent -absent*' 

1 l b . "̂.30 }<\^ , 50 y d s . 
IC ^Ibs . ?aO ydfa. 5U ya=:, 
£•0 l b s . 1 0 0 y d s . 7b yda.,^ 

ICC l b s . iroO i d s . 200 y d s . 
_ DCO l b s . :£e";0 y d s . 500 yds'. 

'"I'hosG d i s t a a c a s a r e mainly d e t e m i n c d by t h e hazards from 
the ciiart-;c suppor t . 

r 

( r ) I t i s considered tha i a l l personnel w i l l confine themselves 

to ro . d s , ouiaJ^af;.s, 'j-ad v.ork - i re^s . Hance, altho.-t'h wooded a r - a c v/ill a c r -

mail'" be found in haziirdous zones , t*uch a r e a s Vvill oe coasidcrr-^ ..s c lc ' i r ri' 

a i l t imes . ( I t should thnre^ore be lo ted t h a t any orrsonnel e z p e c t t n c to 

e a t e r -.vooded a r e a s in hazardous zoa^s should ce t sp- ic l i ic per 'olaslon fron ••hQ 
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f i r l a r . super i ' i so r s of t h e adjacent f i r i n g s i t o s . ; 

•^' P rov i s ion of , .dequ-te Porsoiinol S h e l t e r f o r Blas t ana Fraj'^ioata. 

(a> S h e l t e r should be provided and cle ; : r ly ;;:arkBd for a i l personnel 

i.vho T.ust re r .a ia vd th in t h e hazardous zone as defined in î  1 ( b ) . Ii ' rra?;rnents 

^re involved in a d e t o n a t i o n , t hen the v .a l l s of the s h e l t e r tov.urd tlia de tona­

t i o n I'iust be p ro tec ted by e a r t h and/or conc re t e t o equiva len t e a r t b ^Icpth of a t 

l e a s t two f e e t . 

{bj A l l b u i l d i n g s which a r e unsafe for personnel dur ing a de tona t ion 

should be so ^arkod ivlth conspicuous s ip jas . 

"" P rov i s ion of Adequ&te Day Storage '- iaj^zines. 

(a) Each f i r i n j ; s i t e should provide day storaf^e mairazines which a r e 

s u f f i c i e n t l y l a r p e so a s t o hold the anount of explos ive r e q u i r e d for the conduct 

of not :nore than one vjeeic's o p e r a t i o n s , 

lb) Such day mapazlnos should be protected ^ ^ i n s t extrotTie temperaturo 

c l ^n ros by e a r t h coverinfs; or o t h e r i n s u l a t i o n . They should be provided with a d e -

ouatfc l i g h t n i n g p r o t e c t i o n . The i r s i z e should bo such so t h a t a t l e a s t one 

cubic foot of spaed i s a v a i l a b l e for each 10 pounds of e i tplosive s t o r ed . Ade-

ouate racks or suppo r t s s^iould be incorpora ted f o r t h e . type of G.tplosive c a s t ­

ing; s t o r e d , and ca re should be taken t h a t exp los ive i s never s to red in such a 

rr^nnsr t h a t I t can r o l l or f a l l . There should be provided an adequate approach 

t o t h e raeazine which can be kept i n a noa-s l ipper j ' ' c o n d i t i o n . A lock should 

be r-rovlded i n ' t h e a c c e s s to the magazine . 

(c) Prifiacord 'rt;ay be s t o r e d wi th ii2 in such day nagaZinas . B l a s t i n g 

c a p s , PETj;; caps , or o the r primary e x p l o s i v e s raust never be s to red Iz. such a 

mct'TaziQe, Hov;ever, Pl^Tli b o o s t e r s t e r m i n a t i n g prirfjucoi-d i n made up cnavges iney 

b . •>3I:nltt9d in such . a r a z i a e s . ' CLASSIFICATION CANfF' ^ 
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4 . Provision of Adequ^ îte Trlmminc: and Boosterinr jBuildin^s. 

(a) If the i i c t iv i t l e s of the s i t e require the tri'.niiu', and/or 

dr i l l i .nc of ezp los ives , an -idequc.,te sp^ce should be provided for t h i s ;,-urpcse, 

t.herti possible, <.ll mechanical _ l t e r : t l o n of explosive c^Btin^:s should be don© 

under v.ater- -̂ 11 e l e c t r i c a l f ix tures in such a buildinr, should oe exolosion 

proof. "The floors should be provided -..ith conductia^ conpositioa r*ateri::l. •*!! 

l-r:;G permanent r 'etal f ix tu res should be grounded, ^nd tine build,nt: orovi-Jed 

with adequate llchtninf: pro tec t ion , ^ill benches should be covered \Ath l ino-

leun or equivalent l u t e r i a l with no cracks exposed. 

(bj wo e l e c t r i c a l operritions, other than permanently .nstal led ex-

plo3iv;n proof eruipment, should be permitted in such a buildint:. -̂-11 heating 

should be e i t h e r steam or e l s c t r i c - s t eam. 

(c) The amount of explosive stored in trtiTminK or boostering bui ld­

ings iha l l be ilr^ited to the amount upon v.hich '.vork i s actu'^ally :)2lr^, done. I t 

should not be used as e i the r -i day or Indefinite storage ;r^eazia>, 

(d) The ^nount of primacord and pe l le t s kept in such yi:.!din{?s should 

be li:nlted to the amount actual ly required for the day's operation. 

le) Such bul ldincs should be svi'ept ^ad a l l bench and iho.-f spaces 

dust.:;! d_i ly. Par t icu la r care should bo given to seeing tha t ex3lo::'ive dust 

and p . r t i c l e s do not accumulate in bench cracks, bench drawers, *ad s i n i l a r 

loca t ions . 

t^J Suitable j i p s and supports should be provided for ho..line cas t -

inrs ipon v.hich ..lechanical y.ork is being do \e . 

'^' Provision of f^deguate Locked Cap Stora^.e Space. 

ia) rt locked space, completely re.noved from a l l proximity to V-?', 

pel.ldZE, or orimacord shal l be provided for the storage of caps, 'Trio should 

be located and constructed so ti:at in the -jvent of a saontajieou:; r: t r a i t i cn , 

r.o acjident to pc-rsonnel would ordinar i ly occur. ^ ^ 
OASSIFICA™* "^ 
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(b) C^ps should alY.ays bo L'tored in t h e i r o r ic ina l cont:iiner3 as f̂ r̂ 

as possible, -lad sr^ecifically kept In their cardboard shields un t i l actually 

ready to remove .̂ nd use . 

^- Co-^trol of Traffic Enterinr, ^-rea. 

(a) ./.eans should be provided so that t r a f f i c arr iving at the furthest 

bound-.ries of the larj^est hazardous zone cannot enter the hazardous ^.reu vjithout 

securiar de f in i t e o m i s s i o n , or r.aking D def in i te observation of soine safety 

s igna l . I t i s recommended tha t a f ie ld telephone be provided at such points 

vjhich connects ivith so-rie point at the firing; s i t e from which speci f ic iind de-

f in i t a information Caa usually be obtained concemln£: f i r i nc operations in pro-

press , l i r in? : s i t e s should nan the telephone suff ic ient ly lonf̂  before a shot so 

as to permit a vehicle t o reach the shel ter fron tho road barr icade, 

tb) In addit ion to a telephone and a conspicuous sipn, i t i s a lso de­

s i rab le to place a chain ruiird or ^s.t'^ :^cross the road vjhich nust be removed L;nd 

reoli.cec by enterim^ or leaving t r a f f i c . This chain may be removed whsn the 

jfc^-^ area i s to be clear for a lon^; period and the telephone not mannad-

'^',^, (c) Firing s i t e s that have occasional need to close off -'•aia t r a f f i c 

^ % roads on the .Tiosa should prepare a detailed aac specific olan of the v.eans by 

v.hich "i.Kis i s accomplished and ve r i f i ed , and the circumstances under I'̂ hich .z 

i s to be invoked-

(d) rtll firln(7 s i t e s should bo pi^vided with some form of laudibxo 

s ignal vJhich may be sounded prior to a detonation and to indicate tiiat the area 

_,̂  i s " a i l c l ea r . " iî ven if no b las t or frap.ment hazard accompanies tho detonation 

l e . g . 'or rounds f i red in e s sen t i a l ly closed chambers) t h i s audible sig-Jial 

should be suff icient ly loud so as to v;ara oassine vehicular t r a f f i c , i f any. 

^ • I ' ls t inp of Personnel authorized to 3upt .̂ ''^Ise yirinf^. 

(a) iiach sec t ion leader v.hoso section i s ennar;ed in the f i r ing of high 
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explosives, should preoare •:; l i s t of i-xjrsonnol Viiho :.re specif ical ly authorised 

to supervise f i r i n g . Such persons uro the only onec authorized to ;-ive the 

cotTirand "Fire" , •.md no round should be f ired unless they havo so d i rec ted . In 

the ev3nt of accident , such authorized f l r in: j supervisors are to ta ooasideired as 

prli:iar-lly rcsooasible .̂.-id subject to the burden of provinc that the i^ccident vas 

due to causes beyond t h e i r control j.nd tha t a l l usual safety prcc..ucions v.ere 

taken. 

0 . Provision for F i r s t ^ild and fleporting ^Accidents. 

(a) likich firing; s i t e should have availuble the usual small F i rs t Aid 

K-lt. -i conspicuous slcA should be posted near a telephone l i s t i n g the procedures 

to bu follotved in c^se of a .T.ajor accident . These procedures siiouli follo\'j those 

l i s t e d in the ;ne,'̂ ior;':-ndaa by Dr. *ier;;Delmann. 

Zf^-^ 

^• Hcindlinii of Uljch S^xolosives. 

1 . Traasportation from Casting:, Koora to S i t e . 

(a) -.hen explosives are transported by vehicles^ the aaiiber of persons 

r iding in the vehicle should bo l imited t o a dr iver ;̂nd a s s i s t a n t . 

(b) l^'aither the dr iver nor h i s a s s i s t an t should have rr^jtches, l l f h t - ' 

e r s or other f i r e , flame or spark-producinc devices in h i s aossession aor 

Villi such devices be In the plove compart.-^ient or other compartments of the vshicl©. 

(c) k.hen i t i s necessary'" t o t ransport explosives a t nic:Qt; the 

vehicle carrylnti the explosives viill be preceded and followed by other ^rahicles* 
r 

t 

\d.) Vehicles transport ing explosives should carry a si;;;:! x'ront .-.nd 

r e a r . This si(ia must read "HUli'LOSIV^S" lind must have red l e t t e r s on a L.hite 

back,:;, ^und. The l e t t e r s must be at least 4" high. 

le) Vehicles used to tra-isport explosives must net haV'3 randoi;i '̂ .COSQ 

ns ta l In the portious of the vehicle used to truasport tho sxplotsiTos, 
(f j Vehicles used in the transcort::;tloE of cxoloEivea_ should be so 

i7 
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ioad:oG tha t no part of tho lo.;d can f a l l off. 

tfj Vehicles v;ith jnet.il s t r i p s in the body floor should act be u;;ed 

in t i e tr^.-isport:.tion of ex_)lo-::ives unless a v oodea floor or l.ittlc^^ i? provided, 

or the axplonives i.i-e boxed. 

[h) Vehicles carryin;: ex'olosives should not stop near any point v;here 

a f i r3 nay he burninc-

(i) Vehicles used in the t ransportat ion of explosives shoald be kept 

ia ?;ood jondi t ioa part iculr .r ly as t o brakes, t a i l .•-;ates, doorsj exhausts, Tiuf-

f l c r s , fuel le^-ks, t i r e s ^nd lif ':hts. An inspected f l r a extlnnui"her .^unt be 

carr ied in the ve! ' ic le . I t shol l be the duty of the person in ch;.r~d of ^he 

t:rouo tr^-nsportla-f the explosives to -^ake frequent insnoctlons of ti-^ veh ic les . 

(j) i:!xplosives,v?hothor in containers, in bulk or loided, -:ust riot be 

h:.ndicd rou£:hly, throv:n about, tur;bl3d over the f loors or over oth?r cont;-i-y3rs, 

draff.cd or pushed b lonr the floor or in any vjay handled so that 3ho3k or " r i c -

t ion -''.ay causo a f i r e or explosion. 

(k) Vehicles loaded v.ith explosiva na to r l a l s should net ba le f t un-

at teaded. 

{1} .-ifter a vehicle hL.s been used to haul explosive i.-iaterial, i t 

-T- shou..:. be chocked thorour^ly t o be cer ta in that no par t i c les of the 07;plo;n.70 

m-itcrial reirain. 
— -3 ; 

:,; (m) Vehicles c&rrylag explosives must not proceed a t .-Jioro tiian SO 

miles per nour. 

-I (nj Caps rtust not be carr ied in the sar^iQ vehicle as ex- ic3 i res . 

(0) In renera l casting's v.-ill be transported in sui table contair-ers 

provided v:ith adequate cacidi:iE and support . 
transoorxed 

(p) Caps ".nd booster pe l l e t s nay be^/tof^iither but not v i th Kny pfior 

HJi ir.cludinf:; orimacord- Hovjever pri-iacord r-Lay be tr.^nsported -A'ith :.nd under 

the :i:..rQ ccxi i t ions as ordin^rj' lifi 
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2 . Transportat ion from Site OT_ Hay n::a;:ine to Soostertn;- S-jJldJ-cp: or 

fror- "cocste In'̂ ' bu i lc ln r to I Irln." r o j n t . 

{•J.) The above re^Liliitions vjill anply except Insof-ir - s the "set-up" 

ci'cv. r'-y r ide to the f i r ing s i t e or the truck trjnsportine": the HĤ  zna tv;c o.--ps 

maj be carried cerx-rately fro.-n the ui^. 

(b) Boostered ci:arf-;es v^ill be tninsported ia containers, -iS provided 

in 11(0) . 

(cj If i t i s i::ipossibXG to use a container, the in te j io r of the vcfiicle 

should be pudoea and the cliarf^e held so tiiut i t cannot s t r ike metal piirta. 

(d; Certain types of charf^es ray be conveniently and safe!;, carr ied 

and hfeid in the lap of some ^lerson oth-?!* than the dr iver of the truck. 

^- ^^ndlln;^ of Caps. 

(a) Caps VJHI oe v.'ithdrawn fro^. the main storage masazine in Uf-ita 

of r.ô j l e s s than one se.^lod oox. 

tb) Caps -will be tr=inEported in accordance v;ith B 1 and 3 ',i abiJ^je. 

(cj Caps i ; i l l not be t ruasported loose, or withdrav.n I'rc r. •cnci.' oro-

tecvio'i tubes, and the protection tubes v;ill be kept in olace un t i l ti.a cr.p is 

read^ to be attached to the firing, l i n e . They vdl l bs-kept shorted at a l l 

ti.T;D£i unt-.l ready to use. 

'-• H^indlinr cf Booster P e l l e t s . 

(a) Booster pe l l e t s ^Aill not be transported loose. 

(b*)' Boo'stsr pe l l e t s v-ill b.o •.'iithdrav.n fro-rs the niain 3toraJi;e mej^zine 

in LUiits of not l e s s th,jLn one sealed box. 

-̂  - HandliQ;^ of iTima.sord. 

(a) Pri'nacord should be handled, stored, t ransported, and trea"-.,..d 

:,3 ii .-.ifji e::plo2ivc. I t should be cut only v.ith a sharp razor a£,atn£t VJOOC. or 

Lard rubber. ciAssiFicmoNC^vrn'ro 
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(b) Scr':pE of jiri-'-iCord i;roula bo disposed of in th'3 .̂.,;ie r-L..nnsr \S 

H2 t r i 7min.̂ :3 or scrap; i . e . by buviin;-: i i 3i?_;li quuiitities .̂ s described in 

p.",r-'--:"nph B 9. 

• ^ • Smoklnr, Regulations. 

(a) Snokins siiall not be permitted '..ithin IOC foet of any hirh explo­

sive i ^ t e r i a l in open" threes nor in L.ny building into v;hich explosives jray be 

brourJht. 

(b) .*ithia the ^rei in ifjhich HS i s employed smoking should be con­

fined to specific bulldin(Te, These buildings shal l be ones in v.hich hS i s 

specif ical ly forbidden to be brought at any t ime. Sinokin ;̂ should ba forblddaa Q 

a t a i l times outside these buildln;::3, and personnel entering tho ar-3a should be 

required to deposit natches, l i g h t e r s , -nd arTOking iriateri^^ls x'ithin one of tha 

smoking permitted bu i ld ings . l i lec t r ic l i r ^ t e r s should be provided in thosj 

buildiiics in vjhich s.noking i s to be permitted. Conspicuous "No Smoking" a.id 

vjarnin^-: signs should be posted. 

(c) Group Leaders i r e responsible for ascertainine; th^t rer:;ulaticns 

pertaii i inr t c s.7!oklng and to the carrying of forb idden 'a r t ic les are not v io la ted . 

"̂  ̂  l^se of pQYjer Tools, Harkd Tools, Trimming; Tools. 

(aj In a l l oporations involving explosives, insofar as pre ; t i ca -J IS , 

safety tools sha l l be used exclus ively . Safety tools are tools constructed of 

VJODd and other non-sparking substances, or of bronze, lead, beryllium allo:.'E, 

or other metals,hi^vlng^ loiv sparking c h a r a c t e r i s t i c s , and vJhlch unaer norr^a.. 

conditions of use, w i l l not produce sparks . Steel d r i l l s , savjs, and o'tner cut 

' t ing t o o l s .T:ay be used iii f inishing operations on cast ings nade of TuT, Co-.-

poslt ion B, Torpex, and Pea to l i t e provided tha t the operations are C2:rried ou't 

urid^-r T'Ster or with an acerjiate stream of wetar flovjing over the cutting- tool 

and t h i surface being riachinad. Adequate atop3 and other safeguards j.ust b3 

provided to prevent cuttin*^ too l s from coming in contact v.'ith the r/ietal com-

rc'i3i • •: o: ,:! cz.'.';?,cs'..\'o chir '« . •:p<J '̂"t:'.o..:; on -̂̂  Cer-iolji.:.;. .' '.J-''.'OS 
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such -.-s Baronal, Baratol , .••^inclj and ^vn^tol must be done by remote control 

behind burricudes Capable of px'otecting from Injury the operator and a l l other 

personnel v;ithin rLinge of the b las t and missi les resul t ing, from a detonation 

of the ctiarge being .Tiachinod. The use of rasps, f i l e s , grinding v-heels, erery 

paper, or simil^ir abrasives in f inishing operations i s prohibited except vhare 

the operatic:,s can be carr ied out under v;ater and where the process has had the 

v.Titt^n approval of L t . Kopper. Power too ls should be operated at tho :;lov;9st 

pract icable speed, and every possible precaution should be taken to avoid exces­

sive f r ic t ion :snd . local overheating. Pov;er too ls should be driven by a i r f^.otors 

or from l ine sh:;fts powered by motors or engines located outsida the building 

in v.hich the operation ia to be car r ied out . Aoproved types of o xT^Iosion-

proof e l e c t r i c motors v:ith approved s t a r t e r s and other e l e c t r i c a l :?ittlngs nay 

be used inside the building- Tools and eauipnent used in finishing operations 

should be so constructed that they caa be readi ly cleaned a f te r each use ^nd 

explosives dust and cut t ings must not be allowed to accumulate. Cutting, 

d r i l l i n g , and other f inishing operations u.re prohibited ia iragazinsa or in 

ouildinfis containing large quant i t ies of •aqjlcBives or cersonnel-

Q' ProvlsioA. for ^^dequate Supports, J i g s , Terminals. 

(Q) The supports, f i x tu res , j i g s , e t c . used to hold explosive charges 

in placG during finishing oporations, and assembly and rigging should be care­

ful ly designed and constructed with an ample safety factor to v.ithstand a l l the 

Stresses involved, i.akeshift set-ups should not be tolei^tofi-. 

9 . Cleaning up, Piaposal of t'«asto Explosives and Other I-'Sterial. 

(a) vsaste explosives such as trimmings, short lengths of primjoord, 

tfetryl p e l l e t s , and broken castinf^s can be best disposed of by burning in si ial l 

quancit les along wlt't vsste paper ,excels ior , or scraps of v;ood- Par t icular care 

must be exercised in burning aluminum-bearing explosives such -iS Torpor: as the 

In te i se heat l ibe ra ted i s l ikely t o induce a detonation if the explosive i s 

http://CANCEU.ro
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heaped up in p i l e s , n burning pit surrounded on three sides \fy an etirth buiJ^r 

and loCi-tod -it a i;afc distance {at Inast tCC f t . ) from magazines and other 

buildings i s the most sui table arran^^ement. .'.Material to be burned ?i i l l be 

alv.a: removed from containers as attempts to burn cer ta in explosives under 

even s l ight confinsnent n^y r e su l t in explosions. ..•<=iste charges vihich are 

suff ic ient ly intact to be detonated completely by neans of a booster and a 

blusti-ig Cap can be destroyed effectively end quickly by t h i s mee-nsat f i r ing 

s i t e s vJiere t h i s can be carr ied out safel i ' . 

C. .^.-quirej-.ents for Firing, Equipment 

1. Ooneral Requirements. 

(a) The f i r i n g leads and associated equipment should be so designed 

tha t they not only provide cer ta in ty of f i r ing at the time required, but a lso tha t 

premature f i r ing i s iiipoasible even in the event of defect or defects in the ''•^' 

ecuipment or carolesanoss on the part- of any pL^rsonnal on the s i t e . These 

requirements can b̂ i mot by adherence to the following regula t ions , r̂ nj- depart­

ure i'Torx these regulations necess i ta ted by the par t icu lar type of Tieasurements to 

be taken rr.ust be authorized by the Safety Committee. 

2 . Identif ' icat ipn and l eo la t ion of Fir!ng Le&jls^f^-->^ • • . _ 

(a) Fi r ing leads should be isolated and reaf f i^ 'd la t laguishable 

from a l l other leads on the s i t e . ^ ' * '* 

(b) Fi r ing leads may be run in conduit but other loads must act rua 

in the ŝ me conduit and the conduit must have an independent ground. 
*• -- - . 

tc) Fir ing leads rnust noTe3**be used-for any other purpose than f i r i n g . 

3- Tgrmination of F i r ing Leads. 

(a) Permanent firing; leads should be provided which a re terraimted 

a t the end re.mote from the charge in a metal box xi/hich can be locked. Only one 

key to the box should be used and t n i s should be carr ied by the person set t ing 

t h e C-...P. CU\SSIFICATION CANCEUED 
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(b) 1̂0 permanent lead j other than the f i r ing leads should enter the • 

box. '..hen the box is closed i t should be Impossible for any leads other than 

tho f i r i ng loads t o en te r the bo:; or for any e l e c t r i c a l connection -'^o be rradg 

to e i ino r of the f i r i n g l eads . 

(c) I t should be impost ib le to close and lock the box un'Al the ends 

of the f i r i ng leads inside the box a re shorted and grounded to the box v.hich must 

have -^n. earth connection Incapendent of power c i r c u i t ^a r th connections, S-.^itchea 

used for shorting and grounding should be constructed so tha t roug/i usage wi l l 

not resu l t in any poss ib i l i ty of tb« box being closed VJithout the f i r i n g leads 

being grounded und ei^rthed. 

td) limnedlately a l t e r firings or attempting to f i r e , a l l connections 

to the f i r ing leads should t.i.'?.ediately be broken and the leads shorted and -̂ r̂ound-

ed and the box locked. Connecting letids should a lso bo removed from tlio gener­

a to r , bat tery or power s0i..rcQ. In tUo event of a misf ire , the key of the box 

must be carr ied by the pe^rson ins t ructed to invest igate tho misf i re . 

B .. . (e) Tanporari' f i r ing leads should only be used when perranent leads . 

f arc not avai lable and on the specific ins t ruc t ions of a Group Leader. If tem-

porar^' loads have to bo used, t i e ends remote from thjfr charge should be vjlth- • 

drav.; from the building and held by a person in f u l l vlev; of the person s'^'''tii^ 

the cap Vjho i s responsible for Insuring that the correct leads ai*^ so held. 

LTined Lately a f t e r f i r i n g , or atterptinf;: bo fii^s, the leads must be discon-

nectod and shorted' as under (d) lund Jji the event of a niisfire tlie ends must 

be -^'ithdruvjn from the building and held, as in se t t ing the cap, before the 

charge i s approached. 

i . Sources of Currant for F l r i p g , 

(a) The safest source of current for f i r ing i s a haad generator tho 

buadxs of which is carr ied by the person connecting the cap. 

ClASSlHUAiiOa CANCELLED 



- 12 -

CP̂  

t"'i^>ALlj;iLll!i!Y 
(b) .ihea a butterj ' i s used for f ir in;; , no other connection should 

bo :nude to t::is biitteiy except thut necessary' for f i r ing and th is should not 

be made u n t i l a l l personnel are under cover-

(c) i i l l switches in the f i r i n g c i rcu i t should be of the simplest 

forr., ind eloctronic f i r i n g svUtches should be avoided as far as possible, if 

e lectronic switches aro unavoidable, they should bo designed so that ti^ero i s 

no poss ib i l i ty of f i r ing on connecting the f i r i n g leads or on i n i t l a l l i ' ener­

gizing the e lec t ron ic equipment or on changing s l igh t ly the capacity or in­

sula t ion reais tance across the f i r ing switch. 

D* Fir ing Procedure 

1- Rigging of Chtir^es. 

(a) Supports for charges should be checked before use, to insure 

that strength i s adecuate, and to insure that the chs-rges wi l l res t stably In 

the suppor ts . 

(b) Supports should not bo nailed or pounded on after charges have 

boon out in p lace . Use screws. 

(c)"' In general , supports should be designed so th/1 priTiacords -.an 

be icsar ted o ' t e r charges aro put in p lace . 

(d) Prlmacords may be Inser ted a t any time but they should bo a---

ranged so that they w i l l not be stepped on or otherwise damaged by further work 

near the charge. The detonator nust not be attached u n t i l lm:nediatoly before 

f i r i n g . 

2 . Testing of the F i r ing Line. 

(a) The f i r i n g l ine should be shorted at the control end (and pre-

fer-bly also a t the detonator end) u n t i l the cap i s readj^ tg^JJe_ con^gcjbe^ 

or vjhile the l ine i s being t e s t e d . (See C 1 above). " ' ' ' ' 
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(b) The f i r ing l ine should be periodically checked by: 

t l ) Vlsu'-l laspection for insul^.tion brruks, e t c -

(:-l) Ohmineter t e s t s for r-^sist-nco between wires, resis tance to 

ground, and for cont inui ty . 

(b) FirinE-; ~ t5St cap . 

(c) The f i r i ng l ine must .ilv.ays be tes ted just before .jtt.iching the 

capj in ordar t o insure th'-.t no volt^fc i s on the l i n e . The proper procouijTe is 

to touch the v.lros together , î nd v.-.:tch for sparks; then fee l the ends with f ingers , 

^'^'^ tl^^^ll.:^" v-'it:- tongue, Oiily the tongue t e s t i s seasi t lvo enough to detect the 

;:iinimu:-i voltage which w i l l fir_e a_ detonator_^ 

'^' 'attaching the Gap. 

(a) Do not remove the cao from i t s cardboard tube u n t i l i t i s ready 

to be connected, 

(b) Place the cap inside a h^avy s t ee l pipe or behind a c a r r i d d o so 

tlKit accident:-.! detonation wi l l not injure porsonnel, or tho chargs, or pri.^.acords» 

(cJ i.ext t e s t the firing: l ine for voltage, and i f possible make sure 

the control ends of the f i r ing l ine are s t i l l shorte,d- If the firiru5 l i ne has 

a locked s^.'itoh, the key should be in the 03session;t0f the man sett ing thn cap, 

(d) Connect the detortitor cap loads t o the f i r ing l i ne , cind f i i a l l y 

a t tach the detoniitor to the priinacord. (Lucite adapters , avail^ibla from l^^ti^t, 

Fitz.?atrlck arc probably somewhat safer than t a p e . ) 

[i) wo'unnecessEir^.- oersonjjel siiould be within tho hazardous zona v.hile 

the Co.p i s being attached, or a t --ny t ine theroai ' ter , 

^• d i spos i t ion of Personnel. 

(a) The f i r i ng supervisor i s responsible for making sure that a l l 

personnel arc accounted for and in safe places before shooting. 
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(bj I t i s des i r ib le to :.-ve a periscope or other vl'.3',.ing device to 

mk& sure that the dan^jer area i s clear ti^e .-nonient before f i r i n g . 

(c; n i l personnol riust i-etnain in shel ter un t i l the "All Clear" 

signal i s sounded. 

5 . Testing the ^IrlULl l^ne Prell-ninary to F i r ing I M ^JBHIgU 

(a) Anjr t e s t ing of the f i r ing l i ne a f t e r the detonator i s connected 

must be done with the expectation that the charge .-dgM go off. Ho.nce O l .Rre^ 

cautions rerardiag personnel disposal and .shelter £ iu^ be t^^^BU^ 

(b) Tests should be .-̂ ade with low voltage D.C. ins t ru ron t s , and v.ith 

a high resis+anca in s:?rl3s with the ba t t e ry . 

5- /-arning s ipn- l s fOT the i^roa^ 

U) .^irninf-: sign^ils w i l l var^s depending on the hazard and size of 

the dancer --roa. 

(b) Their function i s twofold: 

(1) To allow ti"ie for a person, who has been overlooked by the 

f i r i ^ supervisor in the danger area, t o a t t a i n safety, before the charge i . f ired, 

(r̂ ) To avoid s t a r t l i n g personnel not i-n the danger crea . 

Ic) :̂  suggested sequence i s as follows: .i short warnin,;. of at l ea s t 

i r seccnds. Silence for one-half nlnute; then a long eno-g^ blast to .llow 

plsnty of ti:r.e to take cover. Then f i re the shot before the tone I^cs cied-

Id) If the Shot was successful, i t should be followed a f t e r an appro-

priuxe tl"ie (usually 1 ^ i m t e ) by V.-.-o short b l a s t s to indicate "All Cjosr". In 

oose of a n i s f i r e , no sif^ial v,-lll be .^.mded and o i l perscnnol «U1 re.. , in .n 

sbe l t e r u n t i l =r. "All Clear ." 

(ai If tho shot fai led to f i r e , a l l personnel v,ill r e w i n uuder 

ocvor -..-ith t:.6 8r.caption cf the f l r i n c suoervlsor viio ray -ppro.cln ';he ohcrca 

a f t e . a period of ten . i nu te s to invest igate the na tur . of the ^ 1 ^ ^ - " ^ ; ^ ^ 

the dl- i - ioul t j e n te c l e . r ea iB,nedlatel^^thg^lon,y bl^s t of th3_ 
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wi l l bo re-sounded and the charge f i red in the usual manner. If the i i f f i cu i t y 

Cannot be iixiadiataly ronedled, then the cap shal l be shorted and remolded, and 

the " . i l l Cle.-.r" signfil sounded. No specif ic signal w i l l bo used to Indicate a 

misf i re , 

(f) The v.ci.-niug signals used a t each f i r ing s i t e must bo conspicu­

ously posted near the s i t e . 
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