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RE: The possi%ility of initiating an implosion wiﬁ a ph ota senhltlvs
detonating vase,

SUTURETY

This 1s a report on a preliminary investigation to consider the p0531~ ,
Lilit y of initiating en implosion by surrounding the high explosive
with a pes %uhch.ulil explode vhen exposed to ultre violet light, and

B * y

thus wiil stert a spherical cetonation wave moving in toward bthe algh

S5

expiosive., The aitractive features of this QPGQOSmi ares

le That the initieting ”XyLOS‘Va may be added in the airplane
dguring the last & sinute before the "cadget™ 1s dropped. iﬁus

IQ&uClL the ‘rau,wlthy of premature detonation.

2 detonation would be spherical thus reaacln the
pro i gets.

scheme has the following objections:

1o All ases discussed in the literature have a period of
induction T&ﬁé'ng lPO& a ﬁilliseoand or so to 40 seconds, or
more. uuring thls period there is nepligible activity and then
the gas detonates at a constant rale independent of the length of
the induetion period.

. The detonation wave in the gas does not beg ln immediately,
vul reculres thet the explosion progress from 2.5 om. to a meter
or s0 depending upon the ras be efore the debonation wave is estab-
lighed,

S Uhe det noa zas would not be 1OGE certain to
detonete the hijh ex; ve, out = more sensifive booster ex91041v
would be reguirsr at the surfcce of the hizh explosive. Such

X
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plosive is objectionable
surface which mizht be exposed
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¢ be performed to debernine the seriousness of objection
is hekmtdt;e.

an unsuccessful search was mede for & photo~-sensitive ligquid to be used for
this wurpose.

Considering all the possivle troubles with this Met}ou, it does not seem as
orosising a5 the slectricsl detonation method.

34, PP P% x b" :
Leve L8 4 p0ssill

o iity of combining a pas with the solid detonator in the
electrical detonato

15
rs to make tlem more certain to detonate.

Intra&uction

%

Several people have considered the g0331bllltd of initiating an implosion
with & gas which will detonate when exposed to ulira-violet light, Probably
tnis mebhod is not 1m30331ble, but there are many troubles which must be
‘overcome vefore the method may be made oberative. iost of these troubles
tle in the mechanism of an ordinary ges explosion. The average bhjszclst
vho has not studled ;&s explosions may nol recopnize thess troubles, This .
emo has been written so that the nex person who may begin work along these

iines way save same time pgetiing ch&l%te in this field.

General Discussion

cdetonation in a ras: Vhen some inilamme ble 58S mixtures are ignited in a
- Thbe, Lhe encs oiI whnich m&f be open or cﬁosea, the 1%1%1@1 slow movement of
- Lhe fleme sccelerates rapidly to a hish speed vhich remains constant there-
alter regurdless of the length of the tube. The term uetunatxon wave is

applied to the reaction zone that travels at this high speed. Some of its
cropertles ares

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

e The speed'ic 1ittle infliudnced by changes in the initial pressure

]
.

and temperature of the pas mixture.

Se It is immaterial whether inflammation 1s started at the closed or
open end of a tube and whether the source is & flame, spark detonator,
lizht, or scme other azency.

0 mhe speed with which
constant of the propert

pad

detonation wave propagstes is a physical
ies of the zas mixtures.

The foliowin: tatles 1llustraste some of the »ro operties of detonations in

cases, In Eab¢@ I the velocities given in the last column were measured
in tubes and not in the e gelc siven in the precedins column.
@ o

@9 9“9

Table III makes one wonie “emﬁe §% on wave would be set up in a sphers
i ,|~,rr~,r»;v)‘,3 w3 o s B
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Gas Hixture

Leetylene Colly = 2800
‘Ethane Collg+ 3205
lethane CHy + 2 O
Cyanogen Cglg + Og
Hiydrogen 4H2 + 0o

4Hg + Qg

¢y + 09

Benzene 174Cglg+0g
107 gllg+02

Hexane l?%65314+02
Hydrogen and

e ‘M‘ » . Y 1
Chlorine ﬁg + Clg

Distance to establish detonation wave in a tube
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TABLE L
TR

'Eetanation‘by Spark

Vol. in ec.
of vessel used

Zxplosion Time

#illisec.
1.94
0.83
1.24
1,08
1.67
4.22

L 9.67

106.1
49,0
91.2

- 300

300
300

300
300
4000

4000

for Col.2 meas.

TABLE 11

Detonation vel.
iieter s/sec.
2020 .

2363
2146
2728
3268

3527

1795

Distance in inches from sp&rk al which &eton&tloﬁ ceceurs = Po for spark

at end of tube and Py

Bixture
2Hg = Q2
6E§ -+ 0
e + &0

2 % + 202

ﬂg + 292

for spark 3 inches f rom the end.

Py P3
48 | 12

| | 192
8% 4
12 10 -
4% 2%
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& Influence of tube diametar ﬂn ﬁmsﬁauga frnm firing source at which ﬁat@ﬁatzan
oceurs. HKixture = CSg + 80pe Sgurﬁ af an@ of tube. D cm = om travallad hy' ,
flame before detonation. T Lol |

“Tube diem, mm. | | “ﬁ en
o 10 80
. 84-25 - o oL 58
34~35 TN | 84

43~44 108
53-54 ‘];‘ A

;Photn~ignitlon of a as. A ]‘E
by exposing it to ultre violst 1
The most probable eactlensi ‘

ire dt hyﬁragan and chlerznn mg; ba ﬁﬁtamaﬁa&
igh ﬂ@f & wWave 1ength of 4?xy or less,

H ﬂ" i‘i

is &@ &48@ E To get a ra@i& faaetian thxa
e BpeHd of tha Peaatman is &ivsetvx‘ﬁr@g@rti‘
1 ﬁ& of oxygen reterd the resetion, ;Thia |
\ is achain reaction and in some 4 (high purity of Ho & Clo) as high as
ﬁmlﬁg chains heve been initiated %y one photons Unfortunately, not every
. eollision of a chlorine stom with a ijwmgan.ﬁﬁlaeala results in s chenical
 change. On the aversge, only kftm@ i collisions a reaction sets in,
?his means thut & chlorine atom is mure a t t@ combine with an @ moleculs
oresent or some other moleculs on the wall of the vessel, Sueh e combinatien
reaks a hydrogen chlorine e hus slows up the reaction. Even worse
than this, the presence of ritleg seems to be rasgaaslbia for a delay in
the initiation of the exples This delay is called the induction period, .
In this case the raaat;an dees not st 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 fayaig% moldeule will intersct 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 &hlﬁr&nata&,,_ftav which the raactzeﬁ proceeds at &

ﬁor@al rete.

The maximun absaryﬁxom of Cl
wave l@ngth should be use&.tg?
{o the intensity of the ligh

hy&rogen Bromide mey be l&ﬂl&ﬂ& phatc chamiaally" The reactions are:

f Br w hvY wH + B ' ol
H+HBr= ﬂﬁ + Br (axotnermle, spontaneous in the dark),
Br + Bp = Brg , 1

28
@w‘ﬁg@

Hawevwr, thLQ forms sﬁly'&eehﬁinaﬁf ﬁww aa& so does not prﬂduce a sufficiently

90 °c
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violent rescilon to start or sufthitain ¢ delonation.

» T

Lysrogen and 0xysen mixtures can not ve 1y n;heu by ultra vioclet, '.owever, if
s0u¢ other sus 1S Juuzoﬁacea which will some way or other freduc G atoms,
Sren the hy¢ru en oxy en chain can.be started. Harber, rurkas, and Hartek
inducew & photocl aicil explosion of @kJHbdFQ en gas by introducing 0.6% of
onle. the Lx bt induces a nguOCbGMlCuL Gecomposition of ammonla ziving
stoms,  selow QQJ an pressure and 41500, the formation of water slone is
oteerved and no exslosion follows, with £ 2 300 um and T p 4159 ¢ the
explosion starts scme thirty or forty seconds after exposure to light. liore-
sver, 1L the i_lumination is cut off vefore the explosion has st&fted, the
vection of the sus continues in the dark, Au first the rate of reaction in-

v
¢ _ : ;

creaves slowly Ut afterwards more and more repidly, until finally explosion
g8

"

oxysen, and chlorine will explode under ultra violet
et ctlorine. in this case, water 1s formed and

¥

chloride is formed., This indicates that the chlorine
rocen to start the hydrogen oxyzen chain rezction.

Apulication to our Problem

osion unit one would have o spherical outer sufface to
; and this would be surrounded by & jes confined in a steel
in order tLat the explosion will start &t the outside and

‘ L, uniformally illuminete with ultru violet light, the inner
5 taining shell This m*$ﬁt~w€ done with some sor t of a
Liping srene slightly roughened on cne surface and illuninated on an
e e, or the inner surface of the shell wi: hL te couted wil. a fluorescent

Nerixwi Ir this cuse the ultre violet il nt of shorter wave 1envtk than

= resonances in the sas used would be gro ozated ttrou“b the zas and the
guremcen* saterial would conve % Ehl eneryy to the proper wave length to
ite the pas. lor eh¢me;, it o chlori fe nydrog A~ulxtgre is used, “the
nlorine has & strong ¢ uu“thLUL at 0@00 )4 uai ozastlc¢ 17 no abaeﬁ tlon below
”@Jﬂ E. The twe strong lim@u from = chuxé arc (;849 L and 2537 g W la be
sle absorbed by the Ferk six res could be used to directly
sirabe all “hA ””eal. he sielil Cd«lu th 28 be coated
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7 i der tO go this
ViOL L ce te the e;ectrag
belween j&s uoiiiﬁiums. for & good explosion
least one Mtuuusdﬂer@ ol hyirogen snd oxygen, and
ron would so shord ot thils

MR Y
ihe uCﬁC“MLrlC spher
- .

Tine wirss willh sever

ihen when the photoelectric

eu wauld be accelerated
Ho and Qg according

.

%}1

: o lg
or*aeton¢tlo
the nmes

or 20 Volts

e would want at

frwe path of an elect

boal pressure that an enormous 11@1& would be required.
¢ idea would have to be abandoned in fevor of a grid of
ol thousands of volts EJSLbl e with rquect to the photo=

eula@Ckg surrounding the

zas

slectric suface. c explosion would start lmm
wires. Lhe wire . have Lo have spherical sy
xil u.lS w@ lh snd more llke an clectrzc detona
' is» and one should forjet about
’ 6‘{7010 DC}.)»O
; ark
b /detonstors seem to fail eomp
[B% ses the spark alsehar e occur
& I wonder LI one could desin
eve Lled with lo end Gp.  The spa
18y Ld ignite the sriming explosl

Fhoto sensl 868

Ue uebonute 0 1i:

unable to & 1L v exfarlmenas to i

rie Lope was that a aight Le frée from an in

tiie detonatl wve set up ln the liguid aiVﬁt be suﬁllcleu
ate the hish explogive Uireetly without the use of a
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tion system; so

detonation and

r about ten per-

t it uﬁ@“ not

iguid explosive which could

are somne

but I was

ligulds ;Loto chemically.
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