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enbodi MaRtshOf sokichel1S M Q1 ethilel 1 310& (cn®ET V&R Sprbt ﬁ}dﬁl ilqnn eﬂcﬁy /poagi: ng 45
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intés 1 orex cn on t L em t d
1. Referr e &}br <9n ce of lh Wi 11§%‘Iosure l%‘pﬁn g g«;ﬁx %gl(}m{dygﬂlal 1S hc%t(?fﬂy Any sui t - P
M C car t5imgainkdackit bpGAEDIS 5% GlHN0AMHR ! da:bh & ENG feahdirizgoe wal | s 1

portion canreced8d partion IOG(T?(B” dheinmdih2lc| asad thy s@ing bsunng abteein dgponsti | i zed as s
det ent i on gk “%fhd‘féféﬂﬁ‘ B onpEe 118, ot E"o‘l‘h“éln‘d’"h‘ﬂ ity @ fasiy fdrinaddzand by op- K

ted. dgc dsmnb) i the muzzle but to
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posi te walid ﬁflﬁsmrvefxd’ﬁemﬁlﬂgl 4 srpaﬁed ﬁb@ﬁ&mﬂnmtr%ﬁﬁgntht&r&ﬂ@ﬁ &lﬁfds;ésudesu red, ot
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p P p
recessed §W; #]@ dPpne 1 ogc \hq_ 7\13 force ofl(h firing device then O¥giRgmeES the cessed
and 1 mf m \h) ’ 'Qt the ring biasing force tr tion of
shel | pOI’tL lm]f d g(xg %ﬁtm idge ' #1 391 %llh; bt b‘é"lfg (fo e '
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— e 2y, P

preferred practice. 105 40 a s outS|de‘of
shel | 112. Al though in preferred practice the pro-

End cl osure 114 contai ns passageway, or truding wall portion, as a detdnt,
on the ex- opening. 118 extending therethrough to terior surfage
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cormunl cate recess 117 and interior wunit, ridge rrenber 124 Of F| g |s
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65 nenber 124 generally extends outwardly Wth reference to Figs.

4-413 is illustrated 130 6 7

1 248 431 7 11

percussion initiatable prinmer device in |ead azi de and ner cury fuI m nat'e;
confined " conbination with a cartridge unit of Figs. ignition cha >
conmponent s - ncl ude pot as- _ 2 and 3 to provide a@‘pl et gz
percgission 5 sium perchlorate, |ead stypppate, nercury initiata i/

selsm ¢ explasive charge assenbly fuLmnatp ant i nony §JI| phi de ;:md__l_ea,d

agide, 5 for, Yseusibh GG hRdeAGERL i G1ch P adidlCanli Nercu AN AL UbRG@f  SuUCh
mat eri al s, as cathEmM&waMﬂl cati@IgE udib.of Figs. ignition charge components include potkAOWN i N
t he muniti ons 2aand, 3 ammroarde a q:oglplcm [‘\.rLuSSIOH sium perchlm ate, IWtsh}nheftgrtquLgvt 0
4 el on tl@amglﬂéf smig P(?BY“ “f‘lﬁ W&’M Ut g upey sulphyde ang lqadagide, 16
%o g% e m ;? acc 1c lh anu mn 1 @gn uch rlus as,are well 70
af priner devijipioh2? CoRtarnd g G Sru@brsDRE rnaflr@pm
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.E L > 1t 1
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%/ 2; Shel | 217127nm(;41ﬁ (Eil“ F Iéuppoﬁgzp %‘ﬁé]l) muquph}li)/::tlxbawpLmlﬁn'um o
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idn shel | 127 SUPRRKLEeh 2 p‘ ally QB UGV ityD EF10%9). 1§eabem,amuc 4 o“aﬁﬂi
n confi nementl;m |ahouami}e Quitet goblerymahaercosonthe &by i blmtnpmrc@(mde/»meblismgl am

0/ 140 (all dmpsmuch as open end 132 is ad-  Ratp) tupgseaydly h mau.cg\ g% al | y

dehl

6 ch 11101 L, C T h"
gl gsed cavi tm e %ﬁﬁf{e SR sSR! s d%fgL oulifiied s the dei) bt
the entire perclom @i&b’ts@ us‘eapwﬁé @Stopert petisiel .aymb h aisel pritgfr GePmAKL, CONMprising a

re 131. Inas ntﬂg:)r}s also mpemd ®rirei3R thesigrition mém apkefftrubalmcge:nemraiﬁl gpaig e%g7

n <no a

ont ai ni ng the g r?ﬁ egeﬁm :Hse) nl35I Onnycsrlll £5S¢ ab%‘i\r/]gand osed 0'1 clongated
CWOS' tion PR Sﬁfau&ﬁ iﬁ[ﬁsxﬁ %hlc éuks Q} gpsute 137b \\hlchsgbf:'l i& Rfin 4 %ﬁgﬂe 9@33
with the remipéite arﬁahﬂ respbiBe taaebe ﬂ;ﬁ&sa@eouahmlmohm.gadumclthxaudelba:yg el e-

85  conponentrssubing friam mgwswe applied {gor o1 rcmr cl%mgt refrgonsing tsreiwitr Cap-

gssenbly.  13gjorpulags g dlefonys %‘étl Pﬁélf'fel HIA TR Beiry i °t‘F d 1“?‘\ Téfer r ed
is’any sum € primer pos\. on and co

pr9acti ce pr 'ﬁ%mgh niejs hediat¥ " high explosive second &nz@d& Eﬁ ot 25

teonpri ses a- dloﬂ&@dllm hrdei@ﬁiedsroI:havy@fleB nakha denCondvwen &dn ngmftpn@nar \charlg'& 133 is
any suit- présfs @, abmgyggslmi%u}ég ‘egﬂn 8‘@(‘1 OE\;@F eh ated’d is o) Slsl“lcltr'ﬂ) high 25
e on i on EngER R SRR e olmn R Syl e

SM10i N and 8k deldd GBm s hiba .| mner e&RESont @ﬂscwm@@samlbed and 100
Btantially coaxrtahlh um tcb’mﬁlhlﬁ b, th@@egree of odihsvginitropienvl charge 137¢ is of suffi-
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tchar ge 128 andy Lgen?r ‘fr)(f%]fg]gmg’%l °1337 DelGy lwnf,t,l C Sht 's(f gffwcx !lr

pllmer waf er4s13Daay f&su&emﬂx&monom Qﬁ)ﬁpﬂﬂﬂd | ©Nkeopnek of Figl gmeﬁrﬁmuenfcm Maxfneruo
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Pl asting caps, ég d];td nlfsﬁnh 1gni :)E%ﬁ :ﬂ%f\ np}ffé gnufegd\%&%\ of ;dn TTEZi s in
wpreferred practdt'lér@\ﬁthal’ﬁklérc% iti isVlle Ll@d@@ rEbdvgimo A10AmG; gy fuse
gBHSpr essed delmmpld lUS@p@mdﬁaltdﬂl(b lﬁamém&uedr hgnnwc:zlompo&rtmlg@rcuuﬂg48wasmelboweus
e o e o o o
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»tl HOre- and disawekwenativhef edfisr ldétue;r midipgosthe rifig nmxlrafg» Ls d&t t\\chlcheatludes 120
“devel oped by 1“%#?5{‘% B I3hin Akh héctonateg fen 't‘~’°i“ Ch“#@ 1§§t51
g 1 111 m.l asmg» 142 1
owaf er char ge 13 rél &ﬂ?rﬁWe Elﬁh a's'rlpusﬁalyéeoutsndc metars 5uihcu.nt le&d, ?a@é@! f ic
n»f use conposi tiwih Heﬂrgnad"l @ EQrs. @kimer dheigdnad i 0Blyothahase uﬁh!ar(gﬁndrz?B .of shells
1163 : 60 base charge comainpxuﬂ‘ugfadgamowli h ll()hemql edfditmirmyidy.an icadh| iegance, 125
;';Although the cBprp) wiligedsys Eﬁﬁ? dn diraPRnBLap | Lor 4 dperienicor rieinde chMaétay in
. e\nm 15¢ high 0s ITHes OsUre m the primcer
stburning time g mtfép SB0L @tlé%uapsﬁuﬁw t BB Gnane LS Skdth bialbe acaer of
fromO0.5 to ab@blbm 5eu$EeRDXI B icadids!, rman@ntrdae;rs&ﬁmr\,.oFug:sLn @A naetbd 4B, i n
'd Jadls. 65 primer ch arges such as di 1zodmltrophcnq\h| df ipgetpn|ieflivdragd \\!Wdewen@rﬁbelﬁo
refers|to 45 Delay fuse conposition 143 is ignitible a like part of Fig.
4 identfitied therein by the 110 in response to direct contact with flane
sarne, %ut unl ettered nunber. show now enmtted fromignition of ignition
charge|133 preferred structure. Wth reference to Fig. and is spaced in

such |gn|t| bI e reI atlonshl p 4A, the ignition end 132a of sheII 126a S
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cyclonite. tetryl. RDX and cyclotol. and charge assenbly for use in the

nmet hod of 65 prinmer charges such as diazodinitrophenol, the invention is
illustrated with reference to 130 8

1 248 439 Fig. 5 which shows, as the now preferred grain of;
ignition.charge is generally em 35 CAR ernbo ﬁent the

cartridge unit of Fig. 2 ployed although the amount is variabl

contaiBing a rimfired percu55| on iX##3lat abl e pendent upon the pa?tl cul at
i gni tirom_and rlrrer of Firgs. 4 and 4a positioned in the the rlrrer
char ges cdf b }éﬂtirfh%,l.wfe;sg oA et o R o humer
of  devi GBaddibe {OBHREA eYeu ey isMAETNAl perldsnt! MhofOSE partclh D gnRiohe ner to like
parts of ;Elngs of Zig.44 amd4n essbpdidnanhs {’lrcqmﬁb@ut Qcoﬂ.t/uﬂplbl@d Tht pﬁnhes 40 4a
i dent i flsewjmb;yr\tteﬁe‘\j wréutld nly[mbwe@fu ﬁ»wccuﬁ? Itgefr prgtly dyi nﬁq s "tlJ 4& o 0.238
inch in dia ider ﬁs,cfj 5 ﬂ@@@ e% un % m lc, Ol z!blocllrfb'glP mc

r ef er encegel Onurti@rs. ThuPlak rmrﬁhca d/ meter. e amount of expl osi ve ‘base
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of Fig.1041275 L@@Wequ pflrtem‘eq”ohﬂen@elrmi in| as*:;cl? 1371 ﬁéeecncﬁ ally

greater tm& Il}ctt \Jltil;lﬁqoé ra 2 g:h% qu na §E} 1§1 Cf with
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is prefbr ﬂ&(gle’géé% SRR e ﬁrﬂ B fo dAragams &Oy%wgeuq ¥ &?éqépegcnysdn t he
order “of LG § I TR L
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at | east’ BiISH wikh E?ﬁé;n (S "f’fg‘&a""%g“ i o NOoo ”@“éﬁ"fgiﬁ“b‘r%& ng cap.
The Sugg é‘&c@f‘;{: %x@@ﬁﬂc]gﬂd RAfmie! la déEIQ\. of"’- 's':n;n imBfslofEbs Char ge,
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igni- as? Y Me19)y) Ir}ﬁe“ & PIaS PGS o %Er:g 133a
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primer wel IWik2Ltili a.ndmmdmctmmdrrm ﬁ’eﬁbel’TheaﬁEFMMﬁg lsdle@blezﬁloﬁfof mteses and

di nensi ¥her efiter-fired gife Cflfijldéﬁ faeTessee -areelaldn.\lihd tflwthfclaélumﬂtlm el gom- del ay fuse
143 in an‘}%‘é%“e‘ﬁh"ﬁ’y it ed éﬂlﬁiﬁﬁg{?ﬁf‘ﬁf HSRTHE i Pbpgs by the
piston d emen lerth, SR GOk § »el‘&t.drcaa Qe € iN@htion, all aa&e perof the

f| ri ng deWoee;ifSt iocit: hed ex;omezrmmrw abb.es ﬂ’lfl:xfnhg tchikcdemibered rlourefiFigg Sxate, from

p.s.i. 100 PETNegrams capsul e (137b') 1.5 - pressed at 3700 psi. | oose
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the

la' for conpression and igni- 0.3 to 0.4 gram of delay ™V
fuse co g‘gﬁ‘?}%ﬁ'/@ tion of the charge 133a'. of ten :'172
bei ng uti|i aeth sheit 126%hen utilizing an emgediy cpliddred rimfired  The _ 30 siti
followng is a tabul atl on of data ex- 30 or center-fired rifle cartridge g;;’
case as on e ‘:‘;‘gm mc}ﬁ and further ill%®trative of a com cl osure for 2
the priper devigg, Of e assenbly pletgpercussion initiatable seismc: as
char ge of Fb@sidd. the rier case portogzan can be of assenbly suitable 35 gar
for use in the nethod of any desired | engt sych as . in the order of Z’;‘:
the present iBVEM F8h CIQQ?‘F lﬁ}fdex number TP, Prm %dzz“glﬁ':h%r?:“ I'n about 4o
3/8 incky and fromabout 0.3 to 0.4 refernpig to |ike ninber ed parts of ma
Fig. 5. uaRtWERMMT 70 Metal Shell 126a' - 40t
metal - cylindri (‘; Lengt h, inches 2.98 g’t:
Di amet er, i nchghs 1755 /pb-sn(32 8] 1@920 0.22 the
out si de°5 ratio m weight) 24 the
sensi Pgsed. ipon. End O osure 13%00 Enmpty, primed .
rimfired cartPidle . 016 case for
0.22 cal . shor f sl 023 an 80 ‘-
nition 9 Deﬂ;&yl fruns BnifiéBend, inches 0.43
40 Fuse Powder Ba(d err]/ Tel/ Sel/ Pb- Sn(32/ 32/ 16/ 20
ther 85  Primeplgyifin B7 \ei ght)
t hat Dit 17P[lﬁ§1%§lq:nolp 8mi - 029 4700 G ans f
0.4 95 bengtdpsulé mmﬁl pressed at 3T001yHs.i. ' D aneter ! ,
0.22 90 bt$p*aeedu!¢ r(b?ﬂb’l) gni ti on endlodshiches 0.43 :
Printer-lgnit Y, Di azodi ni trophenol, grans ';
0.29 95 éa?p%“\'/‘ee Iczgpsul e (137a") pressed at 3700 :



Base Charge 128 100 PETN, grans 1.5 - pressed

at 3700 p.s.i. 8 9
1248431 9 35
CARTRI DGE UNI T Metal Shell 112" N
metal, - cylindrical Lengt h, inches @
4.68 40 _ D aneter, inches 5
i ngi de - .04 :
ouf'si de ° 1?'48%.109 ?
ess 117', 4 5 g | engt h
5%21 CRRTRIDA uviT Detent Ridge 124' inches 10
D st ance from Meal IShati] D3tire 114" 0 nf4l - cylindrical
Protrusion from_ shell| 112" 0. 07
Length, incl 8
dth at base D?:getc;nilzelgles 0.‘ fg 50
Cont our of sex.ternﬁTdesUr ace ci Loyl ar NCN
Charge 122" outside 15 Vi ght 2.09r ans
2'50rrgt5er, i nche eﬁlssthlw, iuchesLengt h, inches %.494 3.27
Conposi ti on, Demf R 124 inches ) Anmmonium nitrate
78. 7 10 DistaR@ from wall cldONE 114~ 0.97 5.0
60 Protrusmtnbfrorp:déqll a2 0.07 1.5
at base .1 -
P@I‘t iculate al um gb(i-llgﬂr of external surface 1%&&;1 r. . *Pb/ Sn,
85/ 15 65 25 In preferred praczh ce, the main charge of
moni um nitrat é’CééCbthef 1¥6r gani c oxi di zer 45 the conplete
seismc ch%r ge a‘ﬁe] lml s a salt ingr ed'k nt of nitrocarbonitrates are
nist rocar boni tratLe.,ng ’ymc‘ hahich term ("nit al kali metal and al kal i ne
earth metal nit-Diameter, inches car honi tigat e") is nmeant there are no

sensi - rates arfdmpesiadnl or.ageeesnt( i ncl udi ng ammnl um
tizers or g her |ﬁ@f§\§&l‘|“@rft‘%‘“‘fn t hat conpo?8’ as for exanpl e sodium nitrate.

RBgnesi um Fuel 0il 30 sition which ar’eg hi gh expl osi ves, and the
nitrate, cal ci umartitulhteadi@ninipmt assi um ni tragge, 50 ,

m xtures will not detonate wth a No. 8 barium nitrate, sodium

perchl orat e, L / bl asti ng cap when packed for shipnent.

Sn 15 .
g®nNi um perchl or ate.’ cal ci um per chl or -
Ni trocar bo?fi t ﬂmuaefdnyqberfexqaj 0simaén cfagk @ES monAe nit@Rdas MRYMEGShdidMoxidizer 45

per chl orat e. the pte seismic charge assembly is gg 91113 mpq. ik noiwmitcwmrberimtat afeeast one
i nor - known ft;ﬁér W}%ﬂ' ég éxtron %B and alkaline earth met"lsglt- ani c

ate nsi- r(ln d )erchlom s (ipctudi nmoml
oxi di zer sal Iizersaor b8, m@f‘&ﬂ ends ﬁlulhfﬂ’@- (EHd%ltnMn agnedilf

J)rﬁpo n"l I @( m
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wel | al umi nglﬁffﬁres 1’/ @M Qﬂi(ﬁll% Ntw $h baggyn t nitrate, sodium perchlorate, ark-nown

i ngredients S?@E&cﬁmﬁ@&c F : 18\1 ct}axrzlu%psl e at rn§ y nesrtér‘% Cfl]qtumreu)é%,ﬁwvgi’

powder ed as is well known, contauﬁﬁ‘t edit br&eﬁloxagq’(ﬂ(;wn WAL fTer n@ﬁ@f Iﬁ%!:.l'b g
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or the Ij ke. 3 mgfi%mm §C 15‘%*[(!)‘}’)&(13?732“‘%?1’@% i "1”?' d“ﬂ? dIO‘MiW i Gr"rfml ations
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other suita c Yol et e (X R D ParIt "ER§V9 pycef er r ed
in pr actice tQ;[ r cxemﬁ%%‘vgég ::noar}(zé')lmc %%ldi? {al;f- dcqui‘nbeﬂ o flownn&r aé i '€ POt %fer sal ts

t he i nvent i othat can be used alone or together WhRmcan be used al one or together with
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Sodium N trate - - - 10 - -

DNT - 5 - 5-1/2 5 5

(3) | 10

is fully 5 Al um ni um 6 - 10 - - o
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of hea!® _ Fuel G 1248431 - 1-1/2 10 1
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B . . W 74 sc

port ed Anupeitive Nigale 82 2l 8 4 T APl % 4 4 head
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formul ati ons E and 2 inc™
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di ni trot ol uene, fornul ation F muzz
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. of h

25 genera Futheilgeneral | y pref&erred-nitreearbori-t/2ates shbws the device press
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sui tabl e mgpner & (hminatisthathi iRl shated N plateS 270 Fdtd OW as s§ipoMdl, in the 35
As the t ubefé]a,md}mf]atség'rr@hm&%;rm afpi timpeed slihsb[mg']gmt cbm'm hment to the telmm~
through t HBdE h‘ﬂuitrlggglmmldn@dy tlmdvs'ép@m é““g engdiof tr:‘bu egw??%?&“
goror sz T e Sl DB s P B R R 1 o
ecur ed On rﬁf% @ﬁ cure® 1P ARSE hr ougt o stabilize the posilion of impAdt platet ke boat
deck throu re&ﬁaod wemyaxtyu;bmblel mamper2 8Q71, nttotahtirdld 6n ltﬁlﬁSl@EglaaSnStht he

'Enati ng end, and is secured to the tuRgssior ively, to stabilize thas

assenbl y 45As the tube an}? pl‘[:tc memtg!;%]@rq 8 d|dP§'lﬂtt° gﬁgrggt}le Pfomtcb)mp RLso! Eél end

i ég)
263" at |t05t1nrce i se ?(Bpa%sre S;f %xﬂgﬁﬁt‘écg the boat deck, is passed thrdh ht hel
Pi gi d i npac tdgc Broli@s h@HxﬂQy B MEAE 280; t@l[o alldfpRaTiga@st tieSssemblyy463

with and into duect cdnaccet ok marecusd;l @3’ onits 4nd 266 |t¢mmvnéndlc@aqg§eg pl ate
277 to accownw fhg higidH@pace i P:‘é»dT‘F Cau:“f) mlgm‘gfl};m f°f1c‘é‘(’)lr’n E 7 j@“fj and
gesponsi vgy ogkmefsm T T T s T EH RS RASH i el

confined I g&)‘n xlegngrﬁmrg‘ ge, tth&l,smltllahﬁgl @k i l])@:>§1t|$]ﬁdndpi’gﬁ!§&1 omlaryd 25@'h| ti OISO of
charge 257" prim&®@evice with subsequent detonatpxmq&-er Mptdéatw.i’MBS:gztyg@ aurthe ek onat i on

th s rg 276 in the underwater shooting zon
of i l mpact a‘lneatg)eos? g?sccrf}l;% %P%C(? ?orfe{n?) 2—2% d.xstcu to permdt assembl %al n
s€lsmc CHAY, é of, and firing, a compleu, sei 1ct DQm cdnﬂbl € iR GRbV\BYG efo‘;?d’lootl ng

zone charge assembly is fdRRr al ansvRedl st ivirg hf&ttb(}ﬁkcfuﬂé dengk ac ke tua: 55
suf ficient tifesdnem@ce Fﬁga lpemnwltlclaslé %g 263hat 5t can be available fog 'ngg and
ar
IR T T el 4 SRS g@% pifor e
gharge as eys r rﬁwﬂttrl?t% RE(L b8 rt@xfi‘é Wbk hadh thd BeméOsupiRclsorde damage
to the tubejbl seismic charge assembly ld’ad&i‘ra’iénCHlet@mﬁhrgsys&ﬂJ inneavih asémidy,| inp 69 med
so that it magrecben deeliof @_mW@ro;ft?Srfet h(p@xgtlmg elZféEm 255’ was an empthlg‘?:g s refer
H 1 a
to like par ¥61f‘2;llﬂ1 Cl::l@ clos%d end ‘é& dtl rg%{gslg 'ma clé&gg%%l)ﬁség) fﬁ «i,"l:'l)l 10D
sdentified, gﬁéﬁéﬁhg]{n Mer 6ot@a FBne. AbdembIFPrdelMRled. WEr € I NI tiated by per cussi on
force of a pesees %n@ﬁsséde&seuph |tmmd276number Ref erri ng to F| faI | i 6%
hamrer on t the updervaser Shwlﬁa@ée f“’m:“be Each :’f the‘f}f asp rb t §"§'i d§‘ E"‘ harge
t re me atiQ; e
assenbl y 'O?E,{js“’zﬁimiﬁﬁ ,é’éri’@*%ﬁ?ﬁﬁ gy Ea AT E s Erory ,
§ecured on dec whoat  ( not shown) Vs cludi ng el errent 255 was an
enpty prinmed | oaded wi t h seism c charge assenbl y 263"
cartri dge C§Qleplzf61‘15€f?"bpi %3 10B. In each in- for delivery
of sane, osle%g ¢h 267" first, stance the main charge 270 was conpl etely
§5 {0 the underwater shooti ng zone. Assenbly detonated.
63' is then padMaal Shelt dﬁ.ﬂgh t ube 276 i nt oAluminium — cylindrical

Iﬁe“g@’e i\ dservvater shoot i n& Z)one and, fromtube Each of
the 25 asserrbl i es 'Ii@%'i’ 0225 276, into direct contact of
tdhe closure nem m&mefl cati ons which areot2abul ated as fol -
ber 255" of pri rrer .de 52" with inpac X
Conpl ete Agsenbl$ ﬁn‘f% 52 70 B'zilﬁf?;ﬁffmeg;%yrfggﬂ Primer 252' 05
Metal ShelT 251 Al u&mdgmcagayl I ndri cal

Length, inches 2.25 75
Di anet er, i nChesaner — Ignition 260" | nsi de
0. 225 10 Diazodinitrophenol, grams Qut si d 0.29
85 Above capsule si de prcssed under 3700 p.s.i.
0. 246 Below capsule | gni tion Engbogb5’ 0.22

ig@l i ber enpty short
primed rimfi reoaﬁaﬁ@“l‘?i Charge 253’

cartridge gase grams Pr il'r'ga esseci §Hti on 260" *

Di azodi ni t'rophenol, grans 0. 29 ~ .85 Above
gapsul e Shell 264 pressed undeAl@TEOmMp—scylindrical

E)?L?\évsfsgsﬁgr 9?25'3;;“322365 ' 005€ 40 PETN, granms sase
1.2, pressed undefnside 90 1.92

l3<700 p.s.i. 125 Outside Shel | 262400

Alum nium - cylindrical Length, inches

6.0 95 D anmeter, inches

| nsi de 1.92 130

Cut si de _ _ 2 00 1248 431



Wi ght, [|Db. 0.5 Lengt h, inches

4.25 5 Di aneter. inches 1 3/4 Density,
gns./cc. 1.02 Conposition, w. percent

Ammoni um nitrate 78.7 DNT _

5.0 Paraffin oil 1.5. Particul ate alAimgmi um
1428 ' *Index number not shown in Fig. 11 When desired, a d fuse

i s pogjtioned 7. A nethod as jcheisred in Claim 6, 15 in shel Ipg251 . of 21
Fi g. 10A _superposed-on—wherein—-sucecesst e 65 T
primer comp@sElmane 2hkrgsoroas to del ay deton- generated along a orlf

pr edet er m ned path in the ation of %}‘:%I osive charge 253 after per- body gom;

of water by %Vetiﬂl% hallylnltlatlngt 5 cussion initiation of ignition orm
257, assill U@]qmcgél SHee charges al ong {{f)g path, delaying the trated wt P 5% t
reference topdeitaysnsyse 143 of det onatdon of each of the initiated char ges

20 the pri mefompsiivhl yt. pkredat g, 4. and, during the resulting éng
peri ods of delAgmonign nitrate 7?'7 del i vering each of moni
the inigiated Rhmues from  VHAT VEZJAIM IS: t hdO weigl
firing stati onPartitilatecnlumsiniemext er nal t hes e- 1. A nethod of marine seism CCI;ZH
explor- to for detonation, and detecting with a plur- ation including pigat
the steps (.I)‘Fdeét“B?‘P‘?ﬁd‘Ohs’g’l‘}’ﬂde‘g ity of spaced detectors. water pressure by v
var- 25 of explosively operated percussively initi- ations caused by t held sensit

sei sm ¢ di Whdir fesirdes dday fusaﬁsenbsmoduddd sél sﬂmmrtlmhaafsgelsma&boneClamMrl ne ;‘rg‘ff

producédin, she@efnﬁrrpfc F&aéoelsﬁoﬁg P 5 g&h vdyreing i SpHeIg dlset(‘;f‘e}‘;"c% aEﬂalﬁﬁod as solids
cl ai med PHME? RN chargf: ot Oﬁi@ﬁf L8 T eﬁ iR ans- the ing
pr ecedi ngugibaliEatio Soncs3] HOHGs. DOBhmic e st oG Gty ﬂ%ﬁﬁa storage 2 018
t he sub- tracarwithi ﬁgreﬁi&l &nﬁerkxyrfefeom}l ¢ig carwj tipn of eschi ofgms@mmdsddrges ring

st ati oR? tgrmlinenpuenbngt Figed equi pment ‘F“é dhe 1%?%3‘%5 ‘éflaé{ g?reamer 80 form

sei smi ¢ chapue e &Nihiate the sane, ‘iqf ,Fl,fge‘:‘é,ﬁf ot he boat to 19

re-

detect water A meH&S eOHeMe dRhRN&bIAN b m&rdetbhmon and detecting w:tpraq)‘ﬁ&ur e 25 Sﬂ;’;
vari at| ongowciatisdak by siegsi ¢ Rlodngli supply  alipy, of Apaceplevodrsamatey lpadssweecbarin Claim 1, g0 .
t ur band&of ex Bj PP°éh“tduB§°léS{‘t€é/néﬂﬂh g Fippntaudolde thengismic gistukanges Add as. weigh
clai med PSRN SHE GQf: "ﬁm %ﬁeg’ﬁ Faces i e o Qfafthdddhifigon B the the group
pr ecedi Ngrig @ﬂams,, RREin s ﬂeasak gi Cth8reced Mg Iclans, S@LrBiM CsimlcCoat | t tovved 30 Ao
t oget her paiting a chage @mcst gd wetic aulel oEHing gritmic dgeorditgepid prOCQSISleg firing Claim
statio Oé’lfgl@‘b f\{é‘& stadiog; Efcﬁligeﬁ‘e “’5“’ e ?ﬂ?h@ﬁﬁfé‘ Gl tgﬂerel n, nitrate

12 tQo ,initt t v%"r['] 1€ IS led Qi dé to 3 i
and @ isia oAk SRR oS t H6ssdr8 Wil dt@hd Blsed BY bsdiitic With 4 to3

percussi on. 1ANindethad Qs chuﬁl&ﬂ nofCIzt:Jiielt bemcand the Sel sm c char ge 'S means " e
Wi t hi n _t hereiar 4 nibd gextesfies Ifr0m4€b0d¢ in \SSf’eel of her et hr ough comps

2 f - 111, o ;
lo, & sl e 8 G R St Y on T2
thereof . ge f,WR&0 s B}ﬁréanearﬁ elcBlarge thesin, bndBt hod as 49

cl ai med iimsgtai m»udmmp with, thyVien B tingt hprmpaer dussi Gdthi perbusiborinie®ns 2, . ;?g;eg‘

wher ei n_teeof muttp@?t 308 éh&F Cleareh Sechegs WHB*RFFQ ‘"s“é‘é’d %"H‘)&%el ay of the saidy

pri m n y dlsﬁl%&m% st hf ﬁ)g rTmano g‘f’ﬁrl O\'Oheﬂolé\P SMA& e of t he gl

primer dEVSCa AEMET 2PBEIRIS SH ORIA D QUUS! MR Bdrksic initiator means 45 ;’;ﬁ;“i‘i

| n| t| atl an woéreih hebe iimiidiédatierge e airscred comprlsegfmeans fbr dayref Wedpasing| ai med in gpin

G u%from thq_flrmgpgtﬁ:@p Herddeianatiqng nds, f[{ Qp: # um:r OICC afterméysgpxh et onati on jve as

f t he""? r(ﬁ.l %ﬂéa h}ll%ﬁ' heml mtlon 0 tdle initialer mea{x I 9 i s shell
0 nda \RIcfned iMVRRISH B 5 e BT T mcHBY |6 QlGRALAIdm S _ !

del ayed t“qa,lainl @ténbiiont & GhetimNRAE® cMirdehi Rhcdein MRAPEmEOBevicherotigingyas & sl ow 50 :}I;Cua

bur ni ng codgined to alpveilde detmiareditione @ertnsméhem \H arli> urstnaﬁnm sition as g’

a del ay, elermied goneeyisidn fhe firlagriaion spl n}justﬁjlﬂﬂ ﬂm Qe 15y di rected deton

aw '
avay  PHE RO Has) QNch bk At el @ﬁs xa fQRr 0 rco B h iTing prime
station dbtbnfmgntixheudﬂzlnay, or nore prﬁmcheievxbd ve prl mer conponents of the s5 7 o
det onat i ons.i sah@ pohgned in Claim 3 or 4, 12, Hénadcig, Claim 15 A pet hod  gion

as cl aigeg }mn ; ititey hpreg is cjecteq romp L‘%ﬁ: éhc ‘?I%&@‘d 3 ‘?f‘r’lﬂ’gaf‘WF g, , deton
wher ei it A Tirclniod 66l calakgR ahy ofid BCLE mct11o&\/@951@1hﬂad1}xhﬁ1yd&1L&>Y use has a whzj'e
bur ni ng tdisms 3 to 5. wherein a plirilon o®fthe55CklhlB ¥ fori2mghestiathe olosed cartridge 60 Line i

of from Gmgmp chdreds is seqypyiglly suppllc,d to shell cont: g2 nitrocig bonj NratteeaEE8 28s ¢l ai med ;:xcr?r:

S 1 Tl C S C -
in any 66”#%1 lc}g ul(ll“ W)le ygqﬂg ‘;yal %d fbn‘éﬁ% aﬁéﬁqﬁcdhﬁ{%lﬁhnﬁ 31160 5. la%%n
wher ei N arop] W & xhé Mdtgn ,g & pr iBedd #kercld tth\&]@;EdElcﬂtrId € skdiogedincar t ri dge wher
sei snmi ¢ char gesidd shes fdpgesigtioal ﬂoy dstumpl irgd 1Y/9 to Shel bf dmntxtaocm@oratrate 65 casin:
ni trocar dopi-trate charge as the fi r?hr\@estatl on where they are '
sequentially the main seismc explosive charge. 60 initiated and al | owed

to sequentially nove 14. A nethod as clained in Claim 13, 110 from

the firing station into a predeterm ned wherein the closed cartridge:

shel | contains zone outside the firing station for deton- from 1/8 to

3l bs. of the nitrocarbonitrate ation. char ge.



Mai n Expl osive Charge 270 S e

or Wei ght, | b. Length, inches
4.25 5 Di t i nch ity,
res g mmeioes N

1 20" Conposition, W . percent)aasas) Ammnr um” nitréate 20 .2

78. 7 DNTE 5. 010 Paraffin. oil :

1.5 - Main Bldsive Ghage27al um ni um 14.8 *I' ndex nunber 1
not shown |n F| 11 When desired, a delay fuse is positioned 7. °cr)
A nethod as;"&E 'ﬁ?‘éﬁj in daim 6, 15 i shell 251 of Fig. 10A superposed ¢

on wherein ﬁlelﬁx@t%ﬁ%éﬁ@s seism c distur es are 65 priner conposition 260 5%
So as to delB.x}hsﬂi}etgﬁi@-/cc generated al ongi.@ predetermned path in the ation q
of expl osi veCemposigen, 283 perfenbr per - bod of water by sequentially 14,

?gnr tion 257, as illus- seism¢ mo
charge® al ongphfgnpat h, delaying the j4rated with reference to del ay fusel0 we:
143 of detonzi’hnuomtehlueﬂ:ﬁhnof the initd4sted charges 20 the priner assembly

initiating th@m%’ 5 PBR nitiation ofo o

Cla
of Fig. 4 ing the resulting periods of delay, 70 :
del i veri nglnged‘c?\““b‘?“ P?lteShf’?ﬁ‘ t“} glgedgcharges from WHAT WVE CLAIM IS | If,;fr
the firing station into a zone external there- 1. A nmethod of narine 15 sen
seism ¢ e%lemrdesxred 01 ﬂ«kw ﬁie:t ormtitiond ant detnetiodngs wWhintd ainpClaim 6 ation. wei

i ncl udllsiq ? apm r<:ma‘iQ sivgfse orés, wat er froi
d : soli
orcssur G e R R %? A G A
caused @sstdﬂemﬁﬁh&ﬂbﬂ:r itLSﬁ 250 ad3Ci §S- exsmlafcﬁzﬂgeSQ dn tiRSathid8la ?liga(hges above a20 forr
mar i n':a2 b q@dueledeferencseo sieiay; fiase cld3 tad lletoatioh f @dgh sﬁrthnemsat claarges 1
net ho

BIeASY Tl offje dne of  fi r"‘f’?r‘g‘:ué‘f‘é fthey lrlhnaz\mreﬁs phdday. d0ar éa i
trans-  theiQf sRedinGVCIsi M5, wher ei fndnMondhio, @5@"?&?& T %L"Charge from 1

storage t o tAienesiob-of neAE Wifigic LRHISMT Go (2 Qiokitiog, A etpi‘tﬁ@%tﬁlanﬂux\g mersed 25 Cla

firi n%ée"t“alﬂ Ej@h‘dmam} stap aCetéring at sweply e iy, tedglaiectpsvati@rastuar geis and a- ’f‘l']i
strea soﬁg’ﬁ"é‘grﬁ’ﬁ? Ez&f&fgg?c”g’éﬁ MR-t aj Aedstimthe fispie distipiaaces s coupl ed  we
to the Q@I%rct(ﬁ?ea & lsubmezds ;@S%qd’eg‘t &leMB@ el RRirkddSHh R one of Ero:
pr essur diringrstagiba mnmeaunseﬂd layeaS @dafisdi Ghedpreeeding claitns, AherBiRtahOnhlaABoat! ai med in 30 and
Ol ai m,, Poring it Baselrom Sighege b rha sybub C2ERL SR rrqoe;rme atncb\peocr:shreg 9. A o
et hod” ol et e i WU TR S e g, 0
the theupeqe nahdfeof, WHerel n hgessifd § aelo causddBiby lgi c area, i foto?
towed to trmrmmctdhas claarregemcﬁhpmlsesutaarwh osed cartri dge sheI |, the | o ClZi
firi nq,ss aeff "of, 80 B?‘ldé’@ fom eheveslir d afedt iy meiA a8 ¢ ®sewé char ge com
(her o S R S B R e e %ﬁ“‘@%ﬁhﬁ‘é‘f@r"ﬁﬁer S
devi ce tw fifm ¢ spa&i‘oﬁlﬂﬁ@bﬂfﬁ inithd tdi@h@s an€Rdn piRivk WbBge ABGEinl By seismic: 4, said
charge iis Spq?ehm;#‘tm*m witlt khe temminatingl g Prighe| ﬂeVlCdO\hdh S pasedon runmla@rt ube and ther

elor.

d th ismjc ¢ n aptri
passeq, {k £ grﬁlr nd therggismye gﬁé&eﬁpd T %W‘é‘?ﬁ%‘& Gapige él;‘ to the said
firing sbafel ﬂﬂrg Qr'iror'r "%{:‘lr ﬁi@ftlctgerﬁer v €0fwhen ap dﬁads cﬁ%&% & ag%' - GRe of resp
Clains 4 3.0A method as claimed in Claif€B[or 8, whercih met ﬁdss&ﬁr ﬁlh&kdﬂ'&dealnﬂ Claim 1 45 mer

or 8, v'wheVrthIQE eﬁd:lglysgeoﬁ dirgited atcOPPIfRBMSans er dqmeroerthw prireing ni t i at ed ane
R

t
char gggiod i & Eavr s donptighs rﬂpjn ‘ﬁeﬂ ‘ﬁ g iﬁef BETAESO anay from  jve :
the ©17 1 Re St aeharot iAok k108 2, ALt R B Pare rte QoM CR, Frer % shell
per cusswduqreﬂﬁdmrtasqndef sai ulrt@tea_tqhange wherein the pnmer device contains,i43i 41 ati on’of sq 2nd

the i ni tl~°| %ﬁ’tﬁ d ﬁ% it to detonate \\9 1n a ansAfofrgIF Sl(b\[ rﬁ@gjcq aim 1l or :gﬁl
redstérmineg e Quis) ta sitio :

s na A PRAEE o i P@ﬁfﬁ e TR T PEOITOE BT gy the e
| niti a eﬂmﬂnamgeg slr[\Mﬂ&Iu@th tHe 1aprﬂoﬁermodewrme 168 Hridle N SomR%en®s of the pom
50 sd@erﬁyedn said a¢nleow |t to detonaﬁrlekvmrt\fmen a rreans for the deI ay, a ss é;lfr‘
sl ow burvn'rc 91 g&l&ﬁpatsegl':h arge 1 eecrerg' éd Z gtp%a Qe gl pie B o tion
Si ti Omsa%e ArflApn! USE, “di S @cﬁ, Y AU RS g erﬁs char ge  deto
is directed Aa\m&;hod tahehpﬁi‘dCMSaSW cune IoIEII t | mt OA rnamasadndmwm £y ohOQf ,hzj
deto f(g% gg%% i g‘lseqz g& %gn&btﬁpéldgl’ftl; n%}%he%&%&h hd&mr{)he ctms:ee ;zfrmdgher live 60 yie
pl’l mer ] “ge k rnml aroonitrat€ cnarge as cartr
pri Megg Sﬁt\(l' &Cand allo %ﬁ)v)é: | ai e A' e Eidabsﬁrlgi % Cha;é'g’Clalm B2 rT'Et hod lzm%'

as cl ai fweh iha h%@srmonmm a pmheminad t lvbereini the aloed @Redgeshes coptmas ed fr om

wher ei n Zt"r?eO‘deWayhvf firdng H&@ﬂafomﬁemnngf?@mnb/ 858 $lhe of iths migrosarbanitonte 65 cahs‘f,.
of from®°5 to 1.5 seconds. charge. 105 6. A method as cl ai ned

in any one of 13. A nmethod as clained in any one of Claims 3 to 5j

wherein a plurality of the Claims 9 to 12, wherein the closed cartrid;ge

60 seism c charges is sequentially suppl i ed to shell contains a i

nitrocarbonitrate charge as the firing station where they are
sequentially the main seismc explosive charge. 60 initiated-and allowed
to sequentially nove 14. A method as clained in daim 13, 110 from
the f|r|ng statlon |nto a predeterm ned V\/nereln t he cl osed cartrldge

. . o, 4 o N a ~ 1



21 1 248 431 21
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