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hEy The Qosslkllitv of initiating an lmplosion wit Otﬁ senaltlve
t O J & by
deftonating vas .

SUnnery

This 1s a report on & preliminary investigation to consider the 90331- ,
bilit j of initiating sn implosion by surrounding the his gh explosive '
with a ges which will explode when exposed to ultre violet light, and

-y *
{

thus hli; stort a spherical defonation wave moving in towsrd the high

J[_"‘

expiosive. The altractive features of this PPOPOSGL ares

1. That the initieting “XgiOS‘VE mey be added in the airplane
dguring the lest o ainute before the "cadget" is dropped. Thus

reaucing the gr'q,lelty of premature detonation.

detonation would be spherical thus reaucln the
L e

1, 4ll pases discussed in the literature have a merio& of
induetion runging from a millisecond or so to 40 seconds, or
more. umring thls perlod there 1s negligible sctivily and then
the pas ;etou;tag at & constant rate “nuegeuaeﬂt of thte length of
the Inductlon period.

2, The detonation wave in the gus does not bey 1n immediately,
vul recuires that the CK“lOSiOﬂ progress from 2.5 cm. to & meter
or so depending ugon the zus velore the debonation wave is estsb-
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Je The detonstlon wave in a gss would not be 100% certain to
detonste the o oexplosive, but & more sensitive booster eprOQLV
)

would be reguiréu at the surfoce of the hish explosive. Such
lurge surle - sensitive Looster explosive is obéectxo“able
becouse ib . present oo larpe & surface which mizht be exposed
to & sbray machine jun bullet,
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Some experiments could be performed to determine the seriousness of objection
Lo, Se Gblection o, & is dekth%Le.

An unsuccessful search was made for & photo-sensitive liguid to be used for
this purpose.

- Considering all the possible troubles with this Met}ou, it does not seem as
srowising 25 the electrical detonation method.

There 1s a po

iiity of combining a gas with the solid detonstor in the
elecirical 5

to muke they more certain to detonate,

Intrcﬂuction

Ssveral people have considered the 90331b111td of inifiating an implosion
with & gas which will detonate when exposed to ulira-violet light, Probably
this mebhod is not impossible, but there are many troubles which must be
‘overcome tefore the method may be made oberative. Host of these troubles
lie in the mechanism of an ordinary gzes explosion. The average physicist
who has not studied ;us explosions mey not recoznize these troubles. This
nemo hus been written so thot the nex person who may begin work along these
iines may save same time pgebtting e ccual‘te in this field. ,

General Discussion

cbetonation in & gas! then some inflamue ble ses mixtures are ignited in &
- Thbe, the enas oL wnlch may be open or cﬁesea, the 1U1L1d1 slow movement of
- Lhe fleme accel eraﬁe rapidly to a hizh speed vhich remains constant there-
altsr rezurdless of the length of the tube. The teram detounation wave is

&Eg¢1eu o the reaction zone that travels at this high speed. BSome of ils
crogerties ares

1, The speed 1s independent of the cdiameter of the tube.

2. 'The speeu is little 1nfluenced oy chanfes in the initial pressure

.

and temperature of the gas mixture.

CJ

4

3 It is imwaterial whether inflammation is started at the closed or
open end of a tube gnd whether the source is & flame, spark detonator,
lizht, or scme other ajency.

%, The speed with which a detonation wave propagates is a physical
constant ol the properties of the sas mixtures.

‘he followin: tables 1llustrate some of the Urogert‘es of detonations in
Jases, In Table I the velocities given in the last column were measured
in tubes and not In the wvessels siven in the precedin: column.
A
- - . w'p N . " @ - o V“O - R N " :
rable IIT makes one w@hw@&§;ﬁ%x §t on wave would be set up in a sphers
T e e T ot g -
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Gas Mixture

Leetylene Cglp = 2309
‘Ethane Collg+ 320,
lethane CHy + 2 O
Cyanogen Cglg + Og
fiydrogen 4H2 + 0o

4Hg + Og

¢lp + 09

Benzene 17%35H6+02
107 glig+02

Hexane 17%86H14+02
Hydrogzen and

f&h hy . Y i
Chlorine JL{Z + Clg

Distance to establish
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- TABLE L

'Eetonation‘by Spark

Vol. in ec.
of vessel used

Zxplosion Time for Col.2 meas.

¥illisec.
1.94 300
0.83 300
1.24 300
1.08 300 -
1.87 300
4.22 4000
T 9.67 4000
105.1
49.0
91,2

TABLE II

detonation wave in a tube

Detonation vel.
ieter s/sec.
2020 .

2363
2146
2728
3268

3527

1795

Distance in inches from sp&rk al which detonatloﬁ ccours = PO for spark

&t end of tube and Pg for spark 3 inches f rom the end.

Bixture
&g = 03
6B§ + 0
¢ + £0

2 g + 202

112 + 292

Py
48
8%
12
4%
9
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& Influence of tube diameter ﬂn ﬁmsﬁawg frnm firing source at which ﬁat@ﬁatzan
occurs. kixture = CSg + 80pe Sgurﬁ at end of tube. D om = om travallad by' ,
flame before detonation, = L = o

Tube diem, mm. | | “9 en:

:;' B45=7 R?f@~?ﬁ 1 E R 48
o 10 S B0
. 24-256 - L 58
34-35 TEIRCINE N | L 84

4344 oL 108
5354 f;‘ L R 131

i Wf hﬁﬁrﬁgﬁﬂ and Ghlﬂrlnﬂjgk ﬁe i;g[L B

;Photn-ignitlon of & gas. A4 ire g Gglonated
igh ﬂ@ﬁ & wWave 1ength of 4785 4, or less,

By exposing it to ultra violf 1
The most probable reaetlonsi ‘

H ﬂ" i‘i

is &@ &48@ E To get a rapié faaetian thxa
e BpeHd of tha Peaetlﬂn is &ivsetvx‘ﬁreg@rti
1 ﬁ& of oxygen reterd the resetion, ;Thia |
‘is a_chsin reaction and in some 4 (high purity of Ho & Clo) as high as
53106 chains have been initiated %y one photons Unfortunately, not every
. eollision of a chlorine siom mith a ijwmgan.ﬁplaeala results in & chemieal
change. On the average, only kftar i collisions a resction sets in,
?his means thut e chlorine stom is mure a t t@ combine with an 6o moleculs
oresent or some other moleculs on  wall of the vessel. Sueh a combination
reaks a hydrogen chlorine e hus slows up the reaction. Even worse
th&n this, the presence of ~5;; 3 seens o be rasgenslbia for a delay in
‘the initiation of the explos This delay is called the induction period, .
In this case the reaetxon dees not seft in until long after the mixture has
~ been exposed to light, end then it suddenly starts at the normal rate. The
~explanation is that if a fay@igﬁ moldeule will interact with an atom of
‘ghlorine &t each collision, then & sMall emount of this impurity will poison
‘the reaction entirely, A long period of irradiation is needed befors the
whole impurity becomes mhlﬁr&nata&,,_ftav which the reactx@n proceeds at a

ner&al rite.

The meximunm abserptxon of Cl
wave length should be used.tg?
‘to the intensity of the ligh

hy&rogen Bromide mey be 1&n1ta& phatc chamiaally.’ The reaciions are:

H Br «f hvY wiH + Br '
H+HBr= ﬂﬁ + Br (axotnermle, spontaneous in the dark),
Br + Bp = Brg | i

28 g
dw‘ﬁgg

H&wevpr, tmlo forms only & aﬁéingaf ﬁww aa& 50 does not prﬂduce a sufficiently

90 'e

Hoei
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violent reacbion to start orf«ugihtal
Lysrogen and OXy N mixtures can not ue iy nlheu by ultra violiet, ‘;wever, if
souze obher sus 1s J“uonacea which will some way or other froduc < oavoms,
cren the by¢ru 311 sen chain can. e started., larber, Farkas, and Hariek
induced o phoboc! nLcuL explosion of quuudro en gas by lntroéucln O.@%_of

sonia. the Lx -ht induces a nguOCbBMlCu¢ decomposition of ammonla ziving
stoms,  selow o QJ qw pressure and 41590, the formation of water slone is
cteerved and no exslosion follows, with 4 2 300 wm and T p 4159 ( the
exyplosion starts some thirty or forty seconds after exposure to light. liore-
¢ mination is cut off vefore the explosion b started the

AR}

over, 16 the 1.oiw

v 188

rea@ni*n ¢f the -us ccentinues in the dark. At first the rate of reactxon in-
rexzes elowly ~ut afterwards more and more repidly, until finally explosion
8

oxysen, ana chlorine will explode under ultra violet
nt chlorine. In this case, water 1s formed and
cen chloride is formed, This indicates thet the chlorine

enr to sturt the hydrogen oxygen chain rezction.

L
i

Apvlication to our Problem

; nounit one would have v spherical outer sufface to
ey wid this would be surrounded by e sus confined In a steel
Ln uvxer that the explosion will starl &t the outside and
L Tormally illuminele with ultra violet light, txe inner

shell This might. be done with some sor t of a
ping ‘ 1izhtly roughened on one surface and illusinated on an
.8, or the ilnner suri sce of the shell wizht te coated wit. a fluorescent
Nuieix 1., In this cuse the ultrse violet ll« b of shorter wave 1envtk than
ssonances in the cas used would be propogated thrcu“h the sas “and the
guremcent saterial would convert ihils emeryy to the groper wave length to
tte the B For em,g,,lf,;.u, it & chlori f‘t “*V&I’O 0T ”ﬁil}{wxl”e is u‘:ed_, the
lorine has & strony absorption at 3400 A bub 91&51104 Ly no ab¢o§§tlon below
”ad“ L. The two strsn lim@u from & mereury &are V(;849 \ und 2537 would be
.le alsorbed by the Pertiaps six arcs could be used to directly
lusinate sl s of the ﬁﬁe#l. he siell could then be coated
B i T ig @ » hes strong absorption
lucrescent 1“u15310n from
O?vert “uet o¢ the

i’)
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to the proper wave length to ves
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ud place a high PO ial Uetwden® The spgheres. ithen when the photoelectric
sce 1z suddenly amincted, the electrons emiited vauld be accelerated
;ugficieitly to igﬁi j . in order to du this uith Ho and Qg according
Lo Table IV one wou sccelerate the electrons to 18 or 20 Volts
between jws colllsl cood explosion or antonatlo one would want at
Luuau u“e MtUubSagJ ; i

L]
sén end oxygen, and the mean free path of an elect
ressure that an enormous lleiu would be reguired.
1d have to be sbandoned in favor of a grid of
snds of volbs EJSLblV with respect to the ph:ot o~

ron would. so shorl

the uCﬂC”MLrlC spher

fine ‘lzuu with Seversa]
5 \C\'

slectric suface., 1 the GXLlOWlDL would stert immediately surrounding the
WlrES. The wire ouis have Lo have spherical symmeblry. :

-

end more like an clectric debonation system; so
and one shouid forjet aboul gas detonation and
cetonaiors,

ctonstors seem to fell completely about ten per-
parx dischar_ e occurs but it dees not
r 1 one could design the capsule so that
g end 0o, The spari would Ignite the
the priming explosive.
rhot .s mede for a ligquid ezg;051Ve which could
ve ueloneted : 7P0aab“g there are some, but I was
utabls fin 3 xperlmenas 0 ignite liguids ”Loto chemically.
tie Lope was thet o liquid might be frée from an induction period, and that
the de tlon weve sel up in the liguid might be sufficiently strong to deton-
ave the hi h explosive uif@@tly without the use of a booster,
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