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M,B.X. I, TEST REPORT NO, 612

TRIALS CF PLASTIC EXPLOSIVE DG 20 AND DG 20

Project £/D/7(b)

OBJECT.

To determine whether the new British Plastic Explosives DG 20 and
DG 29 meet the War Office requirements, to compare their characteristiocs with
those of PE 3A and the U,S. explosive C4, and to meke recommendations as to
whether they should be made more or less plastic.

PREAMBLE,

The programme of trials was laid down by the Ordnance Board in 0.B.
Procecdings 38,388 (speoial) dated 24 Jammry 1956 Appendix II and is
reproduced in this Test Report at Appendix 3.

The reviscd W.Oo Military Characteristics (70/Expl/570-GS(W)2 dated
17 April 1955) to which tho explosives are required to conform is given in
Appendix I of the same Proo, and is sumearised in Appendix 2 of thiao Test
Report,

Packaged trials and sensitivity trials ageinst.l.E. splinters are
being arranged separately by the Ordnance Board who are also to oonsider
in due oourse the necessity of submitting the chosen explosive to cold
weather tricls in Canada arnd trials after storage at the T.T.Ee

D.IE NN LOCATION,

Jamary to October 1956,
BOVINGTON Demolition Ground,

OFFICERS PRESENT,

Lte Col, J. W. N. Landor, R.E. (Retd.)
§/Sgt. W. R. Davies, R.E.

SUMMLRY OF RESULLS LIND CONCILUSIONS.

Both DG 20 and DG 29 are equal to or better than PE 34 in all properties
tested in this report, are better than 04 in most respeots, and comply with
all 1, 0. requirements exoept handling at very low temperatures and
deterioration in storage.

Ls produced, the Plastioity of both is Just right for use in narmal
temperate cli:ates,




v
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OPINION OF T.S.0,.1 EXPLOSIVES GROUP

(2) I agree with the above conolusions.

(b) The deterioration in the plastiocity of DG 20 and DG 29 after ISAT/B
conditioning is only slight, and very much less marked than that of
FE 3(a). However, it might be advisable to obtain an opinion, or
further evidence, on the likely effect of this on the explosives after
ten years tropical storage.

(¢) The handling propertics of DG 20 and DG 29 at low temperatures could best
be investigated further, if required, by cold weather trials in Canada.

(Sgd.) R. A. Blakewey,
Tit. Coly, Role

5rd December, 1956, T.S8.0.1, Explosives Group,

COMENTS OF DIRLGIOR

I agree with the opinion of T.S,0.1 Explosives Group above, DG 20 and
DG 29 are a marked improvement on ¥E 3A., Purther investigations as above are
however desirable,
(sgd.) L. R. E. Fayle,
Brigadier,
4th December, 1956, Director.,

Ol ENTS BY DREE

Ls far as the characteristics described in this report are concerned,
both these explosives are sufficient improvement on FE3A, to Justify their
adoption for Service use. Additiomel trials with explosives in their service
packages will be required, to confirm the degree of deterioration in plasticity

after prolonged storage under tropical conditions, and the ease of handling at
low temperaturecs.

S. 4. STEVART,
Brigadier, DiR.E.E.

COMENTS BY US. 45¢(UK) ENGIIELR RUPRESENTATIVE.

I have no coment,

(sgd.) John F. Kimbel,
Major, C.E.

28 Deoerber, 1956. Enginecer Representative,

Dishribution No, .of Gopies Copy Nec.
M.E. X.E. Library 1 i
E. in C. VWar Office 3 2/4
Sec. 0.B, 2 5/6
D/ARDE (s4§ 4 7/10
D/ARIE (S2 2 11/12
D/ERIE 0§ 15
DCI Ay 14
XCP i 2
ISRG 2 16717
Cammendant SR Al 18
Capt., H. 1, 8., Vernon il 19
Ay Ministry (Arm. Eng. 2) il 20
AW, G 1 hZJ;
Do RJEL B, < ‘ 30A%
D.R. 7.5, for transmission to:- 24/ 50

(U, Suhs 8. Gp. (DK, e

?(}amaian Army Liaison Esteblishment, 5

Tast gn & Inspeotion Rep., Australia House, )

New Zealand Joint Service Staff, 2 S

B.J.S. M, Army Staff, Washington. I )
Spare in M. E.X.E. Library 5 46/5¢C

THIS IS THE COVER SIAET 70 M, E.X.B. T.ST REFORT NO, 612,
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DESCRIPTION OF TRIALS AND RESULLS

(v)

(e)

(a)

(2) Trial No /1,

Hondling of new explosive ot normal temmerature.

During the several trials following
there was ample opportunity to compare
the four IEs as regards:-

(1) Ease of working to shape and
pressing intc a mculd.

(1i) Liability to orumble or
break apart,

(44i) Cleanliness in handling,

(iv) Physiological effects,

Trinl No 1/2, Handling of new oxplosive

At temperatures between 40°
and 60° F, all four explosives
were casily moulded and retained
the shape imposed on them.

The PE 3A was dirty to handle
and both it and the C4 had the un-
desirable property of sticking te
warm fingerse.

The DG 29 had better cchesion
than DG 20 in that two cartridges
were more easily rolled together
into a homogeneous mass; on the
other hand DG 20 was preferable to
DG 29 as regards stickiness to
handle, Both were markedly
superior to ¥E 3A and C4 in all
handling tests at normal temperaturec.

None of these explosives
caused headache or skin irritation,

The C4 had a density only
4/5 that of the other Fis,

at temmeratures between

-65C and +160° F,

The four explosives were lowered
in temperature to -65° F. and
cbservetions made as in trial No 1/1,

They were then heated to +160° F,

ard again handling tests were applied
at intervals,

Trial No 1/3,

Table No 1 in Appendix 1
gives a comparative table of
resultse

Only the DG 20 was satisfaotoxry
throughout this temperature rarnge,
but at the higher temperatures
and down to -40° F, there was
nothing tc chcose between DG 20
and DG 29,

Hondling after 6 months ISAT/B at ncrmal temperaturc,

Trial Ne 1/1 was repcated with
the ISAT treated explosives at normal
temps,

The PE 3A was practioally wi
usable as a plasgtio,

The DG 20 and DG 29 wero
scmewhat dried up but still gquite
satisfactory.

The C4 appeared to be quite
unchanged by the ISLT/B cycling,

Seo table Ne 2 feor furthsr
details.

There wae

Deiel o <. _ Handline after 6 months ISAT/B at temps. between
'-‘(’.'-u"‘ B! +?.;')‘) Ev

L No 1/2 was repeated with Below 0° P. cnly the (04 vas
the L0000 tranted explosives at various useable as & plastice
terporaiires betuoen =650 and +180° F,

il

nothing tc chcose between DG 40
and DG 29 vhilst YE 3. could only
be moulded above 100° F,

Full results are given in

Table Nc, 2,
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(e) Trial No 2/1. Slumping at high temperatures of new explosives.

Blocks of each explosive 2" x 2" x 10" {. Lotual slumps at
vere stood on end on a steel plate with one | temperatures up to 180° F.
2" x 10" face in contact with a vertical are rccorded in Teble J.
steel plate, The temperature of the plate
assembly was raised in an elesotrically L1l four explosives met

heated oven and measurements of temperature the requirement that the
and slum were taken at halfw-hourly intervalse block_should not slump more

Photograph No 1 shows the set up of the than l/2" in 1 hour when
four slabs in the oven, supported in the manner
desoribed.,

A oonfirmatory test was carried out by
warming up the slabs to 160° in a horizontal On removal of the beock
pogition befare upending them. After a support the C4 block
further 2 hours in the vertical position the | collapsed; the DG 20 ard
back support was removed, DG 29 retained their shape

with praotically no slump,
whilst the IE ?@ gradually
slumped about */4" per hour.

(f) Trial No 2/2, Slumpins at high temperatures of ISAT treated explosives

Trial No 2/1 was repeated with the Lfter 3 hours
ISLT treated explogives, exposure to a temperature
of 160° F. not orne of the
Iilocks slumped more than

/8".

(g) Tricl No 3/l, Sensitivity of new PE, earth baoked, to Ball Ammunitions

At a range of 100 yds. .303 ball Table No 4 in Apperdix 1
was fired at a target of explosive gives detailed results, and
2" thick oontained in a box open top Photq No 4 shows the typical
and bottom and backed with earth effeot of hitting a target.
filled sandbagses The set up is
shown in Photo. No. 3, A1l four explosives wlth~
stood 50 shots without exploding
& total of 50 shots was fired or bursting into flame,
&t cach type of explosive,
The C4 showed greater
tendency to break up, otherwise
there was no difference in

behaviour when these explesives
were hit by 303 ball ammnition,

(h) fTrial No 3/2, Sensitivity of new FB, steel backed, to Ball,

Trial 3/1 was repeated_but with the Table No 5 in Apperndix 1
target clamped firmly to a 1/2" thick gives detailed results:-
steel plate, as shown in Photo No 2,
BB 3L. 11 out of 50 hits (22%)

caused burning after an
intervel of betwesen U
and 2 seconds,

DG 20. 8 out of 50 hits (LG
caused burning aiter O
to 1 sec. !

DG 29, 1 out of 50 hits (27
caugsed burning aft»r 2
10 seo, interval, )

c4, 26 out of 50 hita (52%)
caused burning aiter O
to 12 secse




(1)

(3)

(k)

(1)

)
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Trial No 5/3, Sensitivity of ISAT treated PE, steel backed, to Ball,

Trial 3/2 was repeated using
explosive which had been exposed
to 6 months ISMT/B cyoling.

(Notes Insuffiocient explosive
was avallable to complete 50
shots on each target.)

Trial No 3/4, Sensitivity of new

Table No 6 in Appendix 1 gives
detailed results,

PE 3L, 5 out of 19 (26%) caused
burning in O to 3 secords.

DG 20 4 out of 47 (8%%) ocaused
burning in O to 1 sec,

DG 29, 2 out of 44 (44%) caused
immediate °

C4. 6 cut of 10 (60%) oeused

burning in 0 to 5 secs.

PR, earth backed, to Traoer,

Trial 3/1 was repeated but
in this case S.... Tracer .303 G
Mk, 6 vwas used,

Trial No 3/5, Sensitivity of new

Table 7 in Apperdix 1 gives
detailed results,

All four exploslves withstood
50 hits without exploding or burstirg

into flame,

YE, stecl backed, to Tracer,

Trial 34 was repeated but
with the target olamped to al/2"
thick steel plate, Five targets
of each type of explosive were
fired ate

The first hit on target caused
imnediate burning in every case,

Trial No 4/1, Initiation by No 27 Det, at normal temperature.

L 1, S. witness plate 168" x
12" x 5/16" thiok was set up with
earh ond supported on firm steecl
beulks 12" aparts 4n 8 oz.
cartridge of £ E. was placed in
the centre and initiated at one
erd vith a No 27 detonator,
Photo No 5 shows the oharge ready
for firing, The witness plate
vas weighed before and after
firing and the amount of damage
rccorded, Eaoh type of P.E.
vios fired 10 tinmes,

Table No 8 of JAppendix 1
rcoords results.

rhotographs 6 to 9 show typical
damage to the witness platese

There was no appreoiable
difference in the noise or smoke
produced by caoh explosion, therefore
it was concluded that ocomplete
detonation occurred in each case. There
was a slight apparent difference in the
power of the explosions as followsi=-

(IMote, 1/2" plate as called for ¥E 34 gave 10/10 good outs,
wes not available so 5/16" T2 N Jodiy % W
aate vas used, G 29 " 7/10 n 1
_C_é n 7/10 ] n
Trial Mo 470, Zrdtiabion by XIR1 Deb, of nevmel vempecs hwige

mrial 4/1 wes repeated but using
an Z.i1 detomator, The first 5
Lests viere carricd out on 5/16" plate
ard a further 5 tests of each were
dome on 13 thick plate of Brinell
hedness between 145 & 175,

(llosce & quantity of L' plate was
available whereas 5/16" plate was
in short supply.)

Table No 9 of Appendix 1 records
results.,

Complete detonation ocourred in
every instance, Cutting effeots
were ag followst—

¥E S4

gave 8/10 good outs
2 n 7/10 n n
S n 8/10 n n

i "4/10 " n

!

8

=
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(n) Trial No 4/3, Initiation by U.S.ie Det. at nommsl temperature,

()

(»)

(a)

Trial 4/3 was repeated but using
a U,S.4. non-clectric detonator,

Trial No 5/1,

Teble No 10 of Appendix 1
records results.

Complete detonation ococurred in
every instance, Cutting effects
were as followss=

IZ 34 gave 810 good cuts

D20 " g ¢

DG 29 " 6/10 ] n

C4 " 4/10 it ]
(Note, The lower cutting power of

C4 in this type of trial may be

due to its lower density or to the
fact that cartridges were hand

made instead of being machine rolled,

Initiatlion by Detonating Cord at normal tempersture.

L witness plate wes set up as
in Trial 4/2 with an 8 oz, oartridge
in the middle of the plates
Initiation was done from a short
length of detonating oord with a
single thumb knot embedded in the
middle of the certridge.

"hoto. No 10 shows the charge
on a 13" witness plate before
firing and Fhoto, No 1l shows the
cut plate after firings

Table No 11 in Apperdix 1 gives
detailed results,

B 34 gave 10/10 good cuts
XL * o * ¢
CR * g * *
gi ] 4/10 1 n

Detomation sppeared to be
complete in every case,

Trial No 5/2. Initiation by Detonating Cord at +160° F.

Trial 5/1 was repeated with
the e,plo ive at s temperature of
160° F.

Trisl No 6/1.

Table No 12 in Appendix 1 gives
detailed results,

gave 6/10 good cuts
" " "

DG 20 8/10
DG 29 " 8/10 " '
gg 4] 5/]0 L] ]

Detomation appeared to be
oomplete in every case,

iropagation st normal temperatire,

4L train of nine wrapped ¥.E.
cartridges, placed end to end as
close as possible, vas put on a
" thick M, S. witness plate supp~
orted on level sand. One end was
initinted with a No 27 detonator
ard note vag taken of the effect
of the explosion along the plate,

Thotogrephs 12, 15 & 14 show
the arrangement before and after
detonatione

Table No 13 in Appendix 1 gives
detailed- results,

1E 34, DG 20 & DG 39 propagated
satisfaotorily at first sttempts

C4 gave not nearly such e
powerful detomation and the explosion
tonded to fade outy The use of an
XIE) detormtor to initiate showed no
improvemsnt,




(x)

(s)

(t)

(u)

(v)

Trial No 6/2. Tropagation at —-65° F,

Trial 6/1 was repeated with the
cartridges redueed to -65° F, The
witness plate was retained at normal
temperature to ensure a true oompar-
ison of propagetion effects at low
and normal temperatures.

Trial No 6/3. Propagation at +160°F.

Trial 6/1 was repeatel with P.E.
eartridges at +160° F.

Trial No 7/1, Steel Cutting at normal

411 explosives gave a good cut
of the witness plate all along the
line; there was no indication of
any falling off' in power,

A1l four explosives propagated
with no falling‘off in power throuzh-
out the 9 cartridges and the out
made in the plate was in every cese
slightly more pronounced than vhen
the same test vas done with the
explosive at normal temperature,

The C4 caused much greater
bending of the plate than the other
three, indieating more of a pusning
than cutting effeoct. This may have
been due to the less density of this
P.E, mking its explosion centre a
trifle more distant from the wivicus
plate,

temperatures of new explosive,

An M, S. witness plate 16" x 12" x
13" yes placed on firm supports 12"
apart and a weighed quantity of
explosive was moulded in semi=-circular
eross scetion aeross the full 12"
vidth of the plates It was cdetonated
with an XIEl detomator from the centre,
The experiment was repeated with
gradually inereasing weilghts of
explosive until the plate wiasg cut 3
times in swseession,
rhota No 15 shows the wood mould used
together with a eharge ready for
detomation,

Table No 14 of Appendix 1
gives detailed results.,

IE 34 required 9 ozs per foot
run for 3 eonseoutive
cuts,

20

&

each required 10 ozs.
C4 required 9 ozs.

Photograph No 16 shows the 12"
witness plate after being ou%

by 10 ozs of DG 29,

Trial No 7/2. Steel Cutting at nomal temperature after 6 monthg

I9T/B oyeling,

Trial 7/1 was repeated with the
explosives which had been exposed to
6 months IS.T/B cycling.:

Owing to shortage of M, S. plate
this test was done on plates of lesser

strength than those used in the previous

triale (Brinecll hardness 155/145
instead of 145/175).

Trial No 7/3, Steel Cutting at -60° F,

V Table No 15 gives detailed

resultse

B 3\ required 8 ozs for U cutls
DG 20 ] 8 n H] n b4

m 29 1 9 n 1] " "

E“"" " a ® " u ]

of new explosive.

Trial 7/1 wes repested with the
explosive at ~60° P.

Table No 16 gives detailed

resultse

PE 34 required 8 ozs for 3 cuis
DG 20 " 8 1] 1 " f
m " g now o
6'4_"‘"" n g LS )
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(w) Trial No 7/4, Stecl cuttins at +165°F, of ncw explosive,

Trial 7/1 was repeated with the| Table No 17 gives detailed results.
explosive at +165° F,

¥ 34 required 8 ozs for 3 cuts
n

DG 20 7 .
DG 29 e H
04 n 8 n n

(x)" Trial No 7/5, Steel cutting after submersion in weter,

Semi oircular oharges of

wmwrapped explosive were submerged Table No 18 gives detailed results.
in sea water at 18' hcad., Lfter

7 days they were taken out and VE AL required 9 ozs for 3 cuts

exploded on a witness plate as in DG 20 W e "

trial 71, DG 29 L] o ¥
'6"4'_"“ ] 0 " ]

7, SWMMLRY OF RESUILS.

() Handling Properties. (Trials Y1, /2, 1/3, & 1/4)

(1) New Explosive.

Lt normal temperatures (40° to 60° F,) DG 20 and DG 29
showed a marked superiority over PE3A and C4 as regards
stickiness and cleanliness of handling, At low English wintor
temperatures the DG 29 had the advantage in being rather more
plastic whilst at sumer temperatures it got slightly sticly
but this was no great disadvantage, The cohesion of DG 20 and
DG 29 equalled that of ¥E 3L ard was much better than that of C4,

At low temperatures (0° to -65° F,)

iE 3L became wmorkebls below 0° F,
DG 20 was Just workable at =65° F,
DG 29 ¢ " " n _400 P,
Cc4 was quite plastic at -65° ¥, but lacked cohesilone

At high temperatures (120° to 160° F,) DG 20 and DG 29
became only slightly softer and were still quite easy to mould
and handle generally, ©TE 3h bocame very sticky and extremely dirty
whilst C4 became quite irmpossible to handles

(ii) Explosive after ISAT/B qycling, After ISLT/B cygling for 6 mgnths
YE 34 was useable as a plastic only between 100~ F, and 4160 F.
n n n

DE 20 n n n 0° F. ard +180° 7,
e 29 M " n n " n 0° F, and +160° P
c4 n n n n n n —650F. and +100°;‘1\°

None of these explosives caused headache or any skin irritation.

(b) Slumping at high temperatures (Trials 2/1 and 2/2)

(i) Jow WB 3L, DG 20 and DG 29 were subject to a small initial slump
when shaped to a mould and heated bug this slump did not appreciadly
iroroase up to a temperature of +160° Fe The amount of slump of
DG 29 wes‘equal to that of ¥E 34 and & trifle less than that of DG 20

C4 showed no slump at all up to a temperature of 160° F:, x-fxen
supported by a baok plate but collapsed campletely when the bari:
support was removed,

1
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(32)

The ISLT treated explosives slumped even less-than the new-explosives,..
(e) @orgifnidty $0 Sedwie (Trials 3/1, %2, %3, ¥4 and 3/5)

\1.) New Explosive.

¥hon backed by earth and subject to hits by 4303 ammunition,
either Ball or Tracer, mot one of the explosives burned or detormated.

Wnan backed by steel plate and hit with 303 Ball the PE 34
burst irto flame after between 1 amd 10 hits, The DG 20 was a
trifie less sensitive, the DG 29 was considerably less sensitive

vialst the C4 almost invariebly started burning after 1 or 2 shotse

When backed by steel plate and hit with .303 Tracer all these
explosives burst into flame immediately upon being hit.

(11) ISLT Treated explosive.

The sensitivity of all four explosives to ball smmunition was not
appreciably affected by the ISLT cycling,

(8) Tmsaiinn (Irials 4/1, 4/3, 4/5, 5/1 end 5/2)

L)1 eupiosives were completely detomated when initiated by No, 27,
YIEL and U. 3 4. non—eleotric detorators at normal temperatures,

L1l were detormnted by a gingle thurb knot in Detomating Cord Mark 2
at both normal and high (+160° F.) temperatures.

(o) Piureeniion. (Trials 6/1, /2 and 6/3)

LY marmal temperatures rE 34, DG 20 and DG 29 gave satisfactory
voepogation from a No, 27 Detonator, but the detoration of C4 tended to
Lade out end showed no improvement when an X1EL Detonator was used.

A -85° 7, all four explogives propagated from a No, 27 Detonator
without fading.

At +160° P, all four explosives gave satisfactory propagation from
a No, 27 Datowtor,

(f) Steel Cutting. (Trials /1, 7/2, 7/53, /4 axd 7/5)

There was no appreciable difference in the cutting power of the
four exglosives. .11 required between 7 and 10 ozs. to cut a 12" wide
13 . S. piate 3 times in succession. The different weights are accounted
for by the difficulty of exact control of field experiments of this mture
(solidity ard distance apart of supports, target variations, contact

of explosive, errors of shape and weight, etce) and the variation which
is moxel to explosive charges.

Sémersion for 7 days under an 18! head of seawater had no effect
on the cutting powers

Thz I5:T cycling did not cause falling off of outting power of any
of the eurlosives.




8, CONCLUSIONS

L table showing the extent of which DG 20 and DG 29 meet the W,Oq
Military Characteristics is given at Appendix 24 Both exrplosives comply
with requircments in all trials covered by this report excegt that they
éeteriorate in storage and are not easily mouldeg below - F. although

DG 29 can be moulded with diffioult;g down to =40~ F, and DG 20 can be
moulded with difficulty down to -65° F,

Both explosives show an improvement over ¥E 34 in their handling
proner ties ard liability to ignite from SAL fire amd in all other respeots
investigated in these trials they arc as good as IR 3h.

There 1s nothing to choose between DG 20 and DG 29 apart from the
slightly greater sensitivity to Sif fire and the better moulding power of
DG 20 at exitremely low temperaturecse.

It ig considered that the plasticity of both these explosives is Just
about right for use at normal tenperatures,

C4 ig easier to handle at very low temperatures (-200 F. to -60° F,) than
DG 20 and DG 29 and appears to be less affeoted by storage, but at normal
and high temperaturcs it is less easy to harmdle, C4 does not appear to have

grite such good steel cutting propertics as the British Explosives and it is
more easily ignited by 844 fire.

RESTRICTED
- 8 -
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TABIE NO, 2

LIPENDIX )

HLNDLING PROFERTIES OF EXPIOSIVES LFTER 6 MONTHS ISALT/B

Trials 1/3 & 1/4

Tg;ﬂpo PE AL DG 20 DG 29 c4
65 Solid Soligd Soligd
40 X Very hard and Very hard and not
not mouldable, mouldable,
=20 o Hard and crurbly. e
Not mouldable,
Handling |
0 Very hard, Not Just mouldable, Just mouldable, propertics
mouldable under Cohesion poor, Cohesion poor. bpparently
hand pressure, Inclined to Inclined to quite
Very crumbly. crurble. orumble, unchanged
by ISAT
treatment .
Norrel Hard, Not Slightly harder |Each cartridge had (See
+40 to +560{ mouldable under and more crumbly {a hard orust, but Table
hard pressure. than before ISiT. |after working in No. 1)
Cohesion very Easily moulded, the hand it became
POOX & Cohesion adequate,|soft and Just
right for moulding
with adequate
cohesione
+100 Mouldable with Easily nmouldable |[Eagily mouldable
difficul ty. with adequate with adequate
Cohesion im= cohesion, cohesion,
sufficient to
prevent
orurbling, {
+14__O n n "
{
!
i
+L/\‘C " n n
s =
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LPIENDIX 1
TLBLE NO, O
SLUMPLIG AT HIGH TEMrER.TURES
Trial 2/1
4Lverage Temp, S1 T
Time of Slab P (G)
)
("F.) PE SA DG 20 DG 29 C4
1st Test
1000 45 0 0 0 0
1020 110 &4 38 /2 "
1100 188 " " n "
1130 155 7/8 " 5/8 "
1200 161 N V2 3/4 "
1230 162 ¥ L " n
1300 170 " ® " "
1330 176 " " n 0
1400 180 n n " "
1430 180 n n n n
1500 180 n n 1 n
] N
2rd Test
1100 40 ) Blocks vere retained in the horizonmtal
1130 102 ) position during this warming-up period.
1200 151
1200 151 1/8 0 1/8 0
1230 159 /4 1/8 /4 1/8
1500 161 n " " 1
1550 161 " " " n
1400 163 n n n "
4t this point the back support for the blocks was removeds
The C4 block collapsed,
1400 163 7/8 5/8 L =
1430 163 1, n 11/s -
1500 163 17/8 n n -
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APFENDIX 1
TABIE NO. 4

SENSITIVITY OF REARTH BACKED P,E, TO BALL AMMUNITION

Trial 3/1
Explosive Target No, No. of Shots Result
il Sl No burning or explosion

2 "7 1" 1" n "
PE XA 3 Vi " n 1" "
4_ 8 " 1" 1] 1"
5 9 L] 1" L] "
G 8 1" " " "
'7 '7 " 1] L] n
8 6 1] " " "
9 8 " n " "
DG_ 20 10 9 1" " 1] "
ll 5 " 1 " "
12 7 " n 1" 1"
15 8 1" i " "
14 7 L] n L n
15 5 " " " "
DG' 29 16 "7 " " 1" 1"
17 4_ ] n " 1"

18 ll n " "

19 6 n n L
20 lo " n 1 "
21 %] " n n "
22 7 " " " L]
25 5 " 1" 1 L
24_ 4 n " n fn
C4 25 5 1" fn n n
26 5 " " " n
27 5 " 1 " 1"
28 6 i " 1" "
29 5 " " " "
50 5 " " " 1]
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TBIE NO, 9
SENSITIVITY OF STEEL BLCKED P _E.“.TO BALL AIRUNITION,
Trial 3/2
Explosive Target No, No, of Bhots Result
TE a. 1 10 Burmt after 2 secs.
2 2 ] g ®
3 5 n "o
4 al n n o W
5 4 ] T S ;
6 7 " W g% )
7 9 n A f
8 7 ] LI T
9 i ] n oo !
10 3 " O T §
11 1 n n g n
DG 20 12 11 " U T ,
13 3 n noog " H
i 3 n nog n
15 2 " "o on
16 1 1" " O n
17 2 n L S
18 3 ) nog
G 19 Fis i " LR
20 14 Target scattered. No burning.
DG 29 21 15 Scattered. No burning.
22 11 Burnt after 10 secs.
23 15 Scattered. No burning.
24 9 " n
C4 25 ). Burnt after 1 sec
26 2 t n 8 H
o 9 " n o9 "
28 9 " noqon
29 1 " " o ]
i 30 1. 1 IR
3 3] 1 " h G =
; 53 3 owgp o
! 3% y ) n n oz m
A 54 3 n n g n
z 35 1 n n O ]
A 36 2 ] oo "
'; 57 5 n 1] O "
: 38 3 ) o
: 39 0 " fe
\ 40 % n Ll i
' 41 1 " % g M ;
: 49 1 " LR
- s 43 2 n n o "
'; 44 3 ] Lo i
.' 45 1 1t ] O 1
f n n n
! o = " " e n
. 47 3 0 i
! 48 1 i ] 4 ] H
q 4_9 2 n ” 0 n I
! 50 1 " w g |
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ALVENDIX 1
T.BIL NO, 6
SENSITIVITY OF STEEL B/.CKED v,E, AFTER
6 MONTHS ISLT/B CYCLING TO R.LLL  JIMUNILZION.
Prial 875
Explosive Terget No. No, of Shots Result
PE 34 il 9 Burnt af'ter O sccs.
2 1 n " 5 1
5 1 n n O "
4 l n n 1 1n
5 7 1" 1 1 1"
DG 20 6 13 i N IO K
7 20 1 n O "
8 8 1 1" O n
9 1 n 1 l ]
10 5 Target scattered
DG 29 11 14 Burnt af'ter O scos,
12 29 n " O n
13 al Tarcet scattered
C4 14 3 Burnt after § secs.
15 1 1" 1 O (1]
1.6 1 n n 2 ¢
17 l n 1" O ]
18 2 1 1 O "
19 2 1 n 1 n




REJTRICTED
APPENDIX 1
T.BLE NO, 7

SENSITIVITY OF E.LRTH BLCKED P.BE. TO o303 TRICER.

Trial 3/4
Bxplosive Target No, No., of Shots Result
i 10 No burning or explosion ;
F-u? 5.[5 2 ].5 n b {
5 7 1" n ‘
4 8 1} n
5 12 " 1]
,‘ ey vor—
:' 6 9 n n
7 16 1] H )
DG 20 8 6 L § :
9 10 " L v
10 9 " " ;
11 10 " 3
]2 15 " n
DG 29 13 10 < il
14 6 ¥ i
15 9 n n
16 7 " n
17 8 1] 1
18 6 n n
C4 19 17 . *
20 12 n ]
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[PrENDIX 1
y T.BIE NO, 8
INITL.TION BY NO, 27 IGTONLTOR AT
NORMAL _TEMPERATURE (40° to S0 F)
Trial 4/1
Estimated
Serial Type of Weight of Result power of
No, Explogive metal removed explosion
1 32 ozs. Plate holed Good
3 52 Plate holed and broken Good
5 44 n n " n 1" G‘OOd
4 40 " Plate holed Good
] B 34 44 " Plate holed ard tom Good
6 52 L n 1" " n Good
7 4 " Plate holed and broken Good \
8 560 Plate holed Good !
¥ 28 " Plate holed and torm Good '
10 s 8 Plate holed Good ]
Average 36.8 ozs.
1 38 ozs. Plate holed anmd torn Good '5
n 52 " " " n " G'OOd f
u 52 1] " i i n GOOd
1‘ m m % n n ] n n GOOd
m 28 i " " 1" ] GOOd
m 52 n " n n n G'OOd
l? 28 " n 1" " n GoOd
le 52 i n n 1} GOCﬁ
19 24_ " n 1" " GOOd
20 24 M n ] " L] Good
sverage 30,4 ozs.
21 36 0Zs. Plate holed and torm Good
23 alE Plate torn Medium
23 8 " i n Medium
24 DG 29 4 " L L] Medium
i 28 " Tlate holed and torm Good
26 32 " Plate holed and tarn Good
27 28 " n ] i n Good
28 28 s o t n Good
29 52 n " " 1 n G-OOd
53 56 n " 1" ] nt G'OOd
~verage 25.6 ozs.
3 56 0zs. Plate holed and broken | Good
52 28 " 1" " ] n G'OOd
33 QL Plate torm Bad
34 C4 48 M Ylate holed and broken Good
55 48 ® Plate holed Good
H 36 ! 28 " L ¥ Good
I 57 ! 4 " Plate torn and broken Mediun
1 38 l 40 " Plate holed Good
i 59 ‘ o " Flate torn Bed
{ 40 . 24 " Plate holed Good
i i Lverage 27.6 ozs.
A s s
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43 rENDIX 1
T/ IE NOo 9
INITL.TION BY XIEI TETONATOR
AT NORMLL TEMJERALTURE (40 ~ 500 F)
Trial 4/2
Fstimated
Serial Type of Witness rlate |Wt. of metal] Effect on rlate [power of
No, explosive removed explosion
S 16 x 12 x 5/16" 52 ozs,| Holed and broken| Good
P’ 4 4 " |Torn Medium
o 5 27 " |Holed and broken | Good
4 L 34 i 33 " lHoled amd torn Good g
5 b 4 " a Gocd '
8 12 x 8 x 13" - Cut Gond :
7 . - # Gond f
8 n - " Guod :
i 9 3 = Nearly cut Mediwn |
{10 . - Cut Good :
- ¥
P 16 x 12 x 5/16" 32 ozs.|Holed and torn | Good 5
S " 30 " |Holed and bent Good
15 3 " |Holed and torn Good
14 DG 20 i 4 " |Torm Medium
15 R 46 " |Holed and bent Good |
10 12 x 8 x 13" - Cut Good i
17 " - Nearly cut Medium )
18 - Cut Good
19 . ~ Nearly out Medium
20 o - Cut ' Good
21 16 x 12 x 5/16" 32 ozs,.|Holed Good
22 " o) A U Good
23 ¥ 58 " |Holed and broken | Good
24 DG 29 Y 32 " |Holed and bent Good
l| o8 n 48 n " Good
2 12 x 8 x 10" - |Cut Good
2 i - Neerly out Medium
29 b - Cut Good
90 5 - Nearly cut Mediun
31 ' LR R BLUA 0 ozse.|Torn and bent Bad
; 32 ' n O L] n " Bad !
43 s 30 " |Holed and broken | Good i
34 C4 b 33 " |Holed and torn Good H
35 ! , g 0 " |Torn Bad
53 ; 12 x 8 x 13" -~ lcut Good
iy ) 3 - |Cut Gond
Ry 5 ~ {Dented only Bad
.5\4 ] -t n n Bad
i o - L L Bad

o . - e

et e st
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Au0 ENDIX 1
T.BIE NO, 10
INITILTION BY US4 DETONATOR
AT  NORiLL T, (40 - 50° F)
Trial 4/3
Estimated
Serial Type of Witness »x’late Wt. of metal| Effect on plate|power of
No. Explosive removed explosion 1
1 16 x 12 x 5/16" 57 ozs. | Holed Good
3 " 50 " " Good
3 y a " n Good
4 g B Holed amd broken| Good :
5 £ AL L ok A Torn Bad ;
8 ‘ 12 x8 = 127 - Cut g Good
7 " = " Qo
8 ! " o " (e d
9 ' n - Nearly cut Medinam
10 ! " - Cut Gond
| St
25 ' 16 x 12 x 5/18" 63 ozs. | Holed and broken| Good
2 i 40 " Holed Good
3 * 46 " " Good
b " 4 " " Good
1 15 DG 20 & a8 " Holed and torm Good
118 J2 % 8 2 1" - Just cracked Medium
&7 = - Cut Good
13 4 - Out Good
19 g = Nearly cut Medium
20 " - Cut Good
21 16 x 12 x 5/1e6" 46 ozs. |Holed Good
22 it 45 " Holed and broken| Good
a3 Ll 45 " n L Good
24 o 4 " Holed Good
a5 DG 29 o Al el Torn Bad
26 12 x 8 x 13" - Cut Good
¢ 237 f - Cut Good
28 " - Dented only Bad
39 ¥ - Nearly aut Meaium
30 M - Dented only Bad
31 16 x 12 x 5/16" 39 ozs. |Holed Good
32 » o Torn and broken | Bad
33 ¥ @ " Torn Bad
34 pt all Torn and broken |Bad
38 C4 n 2¢ ® " " Medium
38 12 x 8 x 13" - Cut Good
o 5 - Barely marked Bad
38 B - Cut Good
i " = " Good
40 } 2 - Barely marked Bad
¥

RN R

B T et
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AAENDIX 1
T.BIE NO. 11
INITILTION BY DETOILTOR CORD
LT NORMLL TEMy, (40 - 50° F)
Trial 5/1
Estimated
Serial Type of Witness tlate Wt. of metal Lffect on Plate |power of
No. explogive removed explosion
1 16 x 12 x 5/16" 37 ozse Holed and torn |Good
2 . ' 42 " Holed Good
3 5 e * Holed and torn |Good
4 " 25 " " Good
S IE AL " 49 " Holed Good
6 12 x 8 x 13" o Cut Good i
7 " = " G_ood 4
8 " L ] Gond? '
9 1] - L Good :
10 " - n Good
n 16 x 12 x 5/16" | 28 ozs, Holed Good ;
12 " 21 ™ " Good {
i 15 " 30 " L Good :
S i 41 " K Good
2 18 DG 20 5 6 " " Good
18 12 x 8 x 1M - Dented with socab|Medium
17 " - Cut Good
18 " - * Good
.19 . = ) Good
30 b - L Good
21 16 = 12 x §/18" 33 ozs. Holed Good
22 # 220 L Good
a3 . o1 ¥ v Good
24 1t 28 " i G,ood
25 DG 29 i 25 * B Good
28 n 12 x 8 x 1" - Cut Good
a7 # -~ . Good
28 E - Dented with b |Medivm
29 1] - L Lid ! Medilm
30 " - Cut Good
31 16 x 12 x 516" 21 ozs. Moled Good
33 i 5 Torn and bent Bad
33 & 8N » ¥ Medivn
. o4 g T, & 4 Bad
35 C4 o 4 " Holed Good
28 12 x 8 x 11" - Cut Good "
37 W - Dented only Bad J
38 ! i - Cut Good
ey : Li = Nearly out Medium:
£ : n = n i Medium
}
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T/BIE NO, 12

LrLENDIX 1

INITILTION BY DETONATING CORD AT +160° F

Trial §/2
Estimated

Seriel Type of Witness Plate |Wt. of metal | Effect on ilate power of

No, explosive removed explosion
E3 16 x 12 x 5/16" 28 ozs. |Holed and torn |Good }
i 2 g 32 " B Good l
F 5 | " 19 n " GOOd ‘
b 4 ! n 51 n n Good {
I ! IE 34 ¥ 4 " " Good :
E 8 y 2 x 8 x 13" - Barely dented |Bad !
4 : n - ¥ Med ium :
E 8 : i - Nearly out Medium ;
y L ® ‘ . - Cut Good !
l 10 L - Nearly out Medium l
i \ b
. 16 x 12 x 5/16" 27 ozs. |Holed and torn |Good :
D‘ ]2 n 15 ] n GOOd 4
{ 1= " g7 A Holed Good
‘L, ”‘_'_1_ 1 25 1] n Good
i 1b DG 20 L e o Holed and torn | Good
i 16 12 x 8 x 1" - Jout Good

Iy ¥ - Cut Good
4 18 " - Dented only Bag

19 g - Nearly out Medium

20 % - Cut Good

21 16 x 12 x 5/16" 28 ozs., |[Holed and torn |Good

22 w 29 ozs, |Holed Good

23 iy 40 " " Good

24 n 51 n " Good

35 DG 29 . l9 * L Good

26 12 x 8 x 14" - Cut Good

7 X - Cut Good

28 i - Nearly out Medium

29 it - Cut Goed

30 3 - Nearly out Medium

- 16 x 12 x 5/18" 34 ozs, |Holed end torm | Good

32 ¥ 51 Torn and bent |Bad

53 L Zio L Torn and broken} Medium

54 n 4 " "
l. 35 C4 " « TR Torn and bent | Bad
i 38 12 x 8 x 13" - Barely dented | Bad
Voo " - Cut Good
g 28 n - Ot Good
¢ 39 » - Barely demsi | Bad
! a0 " - Nearly out MoAd
\
5 L

—
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APPENDIX 1

ABLE NO, 13

AT NORWM.LL TE:w, (45° F)

USING_NO. 27 IGTON, TOR

Trial 6/1

! Serial No, |Type of .I. Result

[3

i

! 2 IE 3. |Good cut of equal size along whole length
{

"‘ ¢2 DG 20 n " n " n ] " n

4

i: 5 m 29 1 n " 1" n " 1" "

[

! 4 C4 Just cut under 1lst 3 cartridges.

' Completely out under centre 35 cartridges.
b Uncut with definite indication of fade

: out under last 5 cartridges.

4

i S C4 Just out under lst oartridge only.

! Remainder only dented plate with slightly
» less dent under last 2 cartridges.

L 6 C4 Not out through anywhere but no evidence

of fading out.

The trial of C4 was repeated, using an XIEl detonator.

7

C4

Well out urder lst 2 cartridges.
Just cut under mext 5 cartridges.
Not cut under last 2 cartridges.
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T.BIE NO, 14

STEEL CUPTING AT

BFENDTY 1

o

NORMiL TEM:, (40° Fy

JF  NEW

L IOSIVE

l Sariel Mo, Type of Explosive Weight per Effect on Jo" piate !
12" width of hardness 1€0 B. \
{ e "
. §
F 1 iE 34 8 ozs. Failed to out ;
: 2 9 ozs. Cut b
: 5 9 Cat :
b Ge gl Cut t
: I
P, ‘é
! 8 S oxs,. Nsarly cut ;
; 5 DG 20 1 = Gut 1
: o o * Cut: ;
¢ 8 o * Cut ;
! \
o ‘ T
t h
; 9 8 ozs. Failed to o '
1 4 g n Cut L
e G 20 9 ¥ Cut :
) L g " Nearly cui i
; i 10 ¥ Cut :
b Lk i Cut X
: 33 T Cut ;
| . r_,
\ 25 8 ozs. Cut
7 g @ Nearly cut !
13 04 9 " Cut '4

rbe) SN Cut

3 s Cut
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Aah ENDIY_L

T.BIE NO. 15

STEEL CUTTING JLFTER ISAT/B CYCLING

’

Tirded 29

Bl o sl Weight per Effect on 13" plate

’Jerla,. Noe Type of explosive 19" width oF bapdness D40 F.
1 1E AL 8 ozs. Cut

: 3 [l Cut

i 3 SN Cut

{ 4 A Cut
5 7L Failed
6 DG 20 7 ozs. Failed
7 S Cut
8 L Cut
e] SN Cut

G

{

‘ 10 DG 29 7 ozZse Failed

: 11 g " Cut |
12 g " Cut

i 13 glsin Falled

: 14 § = Cut
15 9 " Cut
18 (IRl Cut
17 C4 7 0zSe Failed
18 Eip Cut
19 Sl Cut
20 g " Failed
21 9 0 Cut
23 gl A Cut
23 9 " Cut




SEIRICTED

T/BIE NO. 16

LAGENDIX 1

SIEEL CUTTING 4T =659 F, OF NEW EX: IOSIVE.

Trial 7/3
i _ : Welght per Effeot on 13" rlate
R0 Uity Type of oxplosive | jou” gt of hardness 140 B.
f 1 8 ozse  |Failed to initiate ©
2 B 3A g * Cut
S g * Cut
4 g Cut
5 DG 20 8 ozs. Cut
8 g8 " Cut
7 g Cut ;
)
8 8 ozs. Nearly cut
9 DG 29 3 = Cut
] 10 g " Cut
11 g " Nearly cut
14
12 8 ozs, Failed to aut
: 13 g8 " Failed to cut
\ 14 g = Palled to cut
' 15 c4 9 Cut :
! 18 g = Cut
17 g " Cut
b

@ mhis failure may have been due to the difficulty of getting

the detonator in close omtact with the P.E. which was solid
at this temperature,



RESTRIY

T4BLE NO, 17

ArPRITOTY 1
e . S PN as b e b L W

STEEL _CUTTIIG AT +160° F. OF IEW EXZLOSIVE
Trial 7/4
P : Weight per Effect on 17" plate
i..o..@..* No, Type of explogive 197 width o TRl neas 100 B,
‘ R T
t
! 1 7 023 Out
2 7 * Nearly cut
| ) R 3A g " Cut
: 4 ! B M Cut
§ O g " Cut
k’,.—.... g - arasrs e
; 5 : 6 ozse Pailed to out
7 H 7 Cut
8 DG 20 33 7R Cut
9 752 Cut
29) 6 ozZs. Failed to cut
Al 7 Cut
RS DG 29 A Cut
L) o7 Cut
1
: o
i 14 7 ozs, Failed to cut
‘ 15 S Cut
, 36 C4 B ® Cut
: 17 g - Cut
.

R
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LiWENDIX L
T/BIL NO, 18
STEEL CUTTING JPTER SUBMERSION IN WATER
AMBIENT TEM\ER.TURE 45° F,
Trinl. 7/5
Serial Nos Type of explosive Weight per Effect on 13" plate
12" width of hardness 160 B.
s 8 ozs, Nearly cut
: 2 VE A 9 Cut
3 g " Cut
£ 9 " Cut
5 g Cut
6 g " Cut
7 8 w Nearly out
8 DG 20 g Cut
9 (el Failed to cut
10 o " Cut
ALl A1) Cut
12 10 » Cut
! 15 8 " Cut
14 g n Cut
15 DG 29 g8 " Falled to cut
J6 g n Cut
i 9 " Cut
18 g n Cut
19 8 Cut
20 8 v Cut
21 B Nearly cut
22 Cc4 g Cut
23 QL Cut
24 O Nearly cut
25 2TE) i Cut
25 10 Cut
27 10 Cut

Fe



RESIRICTED

¥, O_MITTTARY CHARACTSRISTICS

Lo Paver.

The amount of explosive
required to cut M, S. plate is not
to exceed the amount of E 2
required,

2, Tlasticity between =65 snd +125° F.

(a) Must mould easily.

(b) 4 2" thick block without
container secured to a vertical
target must retain its shape
for 6 hours,

A
/

(o

™o eartdidzes must form a
Forvorenzsaas mass when rolled
togsinar,

"

3 QGereral
Nsebatach

(2)

_xromerties,

Mugt initiate by Service det,
o einzie thuab knot of
Detonating Cord,

(v) (i) standard package must not
be detonated or set on fire
by a single round of ,303
Ball or Tracer ammunition,

(ii)When backed by stecl plate

rmst not detonate when
struck by 2 single round of
+303 Ball or Tracer,

(c) (i) Must remain operative after

6 mortks exposure to wind

eyl weather.

Munt remain operative after

7 dzys irmersion under 18!

of seca water,

(4

1)

o~

Muaat not cause headachese
st be claan to hardle,
lust not give off toxdec fumes,

(a) (13
(4
Gii)

4o Climtlc Porge,

(a/ Mwugt be poss
cnazge helis

ole to prepare a

sn =056 and +125° F,
(b) Trikiation must be possible
tetucen =237 and 4160° F,

S 8507082
lawt have a life and remain safe
to hazile Tcr 10 years in worst
Sarvice corcitiong,

APYENDIX 2
EXTENT TO WHICH DG 20 & DG 29 COMVIY

1. DG 20 and DG 29 comply.

(Notes ¥E 2 and TE 3A ore of equal
power)

(a) DG 20 moulds easily from +125° P.
down to -20 F, and with difficulty
down to -65° P,

DG 29 easily from +125 to —20 r.
and with difficulty to -40° P,

(b) DG 20 amd 29 do not slump
appreciably providing the bottom
of the slab is supported,

(c) DG 20 cohesion satisfactory #
to -65° P,
DG 29 cohes:Lon satisfaotory duwm
to -40 Fo
(But see para 5 below)

(a) DG 20 and DG 29 ocomply.

(b)(i) Not tested in standard package
but DG 20 and DG 29 comply with
this requirement when backed by
earth and unconfined,

Both comply,

(1)

(e) (1)

Both remain operative after
6 months ISAT/B cycling.

(1)

Both comply,

(a) (1
(ii
(111

Both comply.

Both comply.
Not tested,

(2) See para 2 above,

(b) Both comply between -65 and 3
Not tested below - 65° but rc
reason to e xpect failure,

Both remain operative and are saf3
to handle but they lose plest:
below O°F,
cycling.

E I

1ol

after 6 months ISL), o

e
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APPENDIX 3

COFY CF LPFEIMIX II TO PROC. 38,388 (SPRCIAL).

MINUTES OF 4 MOLTING HEID AT THE OFFICES OF THE ORDMANCE BOARD ON
25 NOV., 55 TO DISCUSS TRIALS OF PLASTIC LXPLOSIVES D.G.20 and D.G.29.

1, Present:-

Colonel C, O, M, Morris (0.B.) (Chairman).

Mr. H. R, Dixon (D.R.E.E.).

Lieut.~Colonel J. Landor (M.E,ZE.),

Mr. W. E. Slater (4.R.D.E. ).

Licut.-Colonel J. S, Wilkins (0.B.) (Secretary).

2+ The lMceting discussed the programme of trials as suggested by M.3.X.E. in
their minute 21.E.2, dated 18 Nov, 55,

The Chairman said that it might be considered nccessary to submit these
explosives to trials in Canada and the T.T.E. After discussions, the Meeting
agreed thst sueh trials eould be econsidecred aftecr a final choice of explosive
had becn made,

The Chairman suggested that the scnsitivity of these two explosives to impaet
by shell splinters, both with soft and steel backing, should also be tested,
After discussion, it was agreed that the Board, in consultaticn with C.S.R.,
should cvolve a teehnique and the details of trials would be worked out later,
The necessity for these trials was agreed in prineiple,

Action. = Seeretary.

D.R.E.E. rcpresentative said that it vas most desirable to aveid initiation by
primer in any of the trials arranged. The Meceting agreed.,

The Mecting agrced that certain trials (to be enumerated later) should be
repeated after six months I.S.A.T.(B) cyeling,

D.R.L.E, representative stressed that, other things being equal, D.G.29 was
preferable, thc plasticiser being made of indigenous materials, whereas in
D.G, 20 polyisobutylene was used which might lead to import diffiecultiess

The Meeting noted that all P.Es. were oxygen-deficient explosives producing
carbon monoxide on detonation and the War Officec requirement in this respect
could not be met,

D.R.E.E. representative stated that the War Office did not require trocp trials
of thesc explosives.,

3+ The following programme of trials was agreed to, to be carried out with
D.G.20 and D.G.29 with P.2.3A as eontrol. Similar tests will be carried out
eoncurrcntly with the U,S. explosive C4.

In general, the procedurc laid down in M.E.X.E, minute 2LE.2 of 18 Nov. 55
would be followed amended as shovn.

(a). (i)e Trial 1/1. - Hendling, moulding, kneading, cohesion,
cleanliness of handling and absence of otmoxious physiological
ef{cots at normal tempcratures.

(ii). Trial 1/2. - Repeat of Trial 1/1 at temperatures from -65°F,
to +160° F.

(iii). Trial 1/53. - Repeat Trial 1/1 after 6 months I.S.4.T.(B) eyeling.

(iv)e Triel 1/4,

Repeat Trianll/2 after 6 ronths I.S...T. (B) cycling.

(»). {i). Trial 2/1. - Slumping at temperatures from +160°F., dowrwards.

{11), Trial 2/2. - Repeat Trial 2/1 after € months I.S.A.T.(B) cyoling.

'



APIENDIX 3 (Contd.)

Notes.

A block (dimensions 2 ins. x 2 ins. x 10 ins.) will be uscd
standing on one 2 ing, x 2 ins, faee on a steel plate with one
2 ins. x 10 ins. faec in eontaet with a vertical steel platc.
The plate assembly earrying the bloek of explosive vwill be
gradually heated uncil the bloek hegins to slump, The heat
will then be controlled to detecrmine the highest steady
temperature at which the bloelk docs not slump more than
% ineh in one hour,

(c). (i). Trial 3/1. - Sensitivity to ball amunition when baeked by carth.

(ii). Trial 3/2. - Sensitivity to ball ammnition when baeked by steel
plate.

(iii). Trial 3/3 - Repeat Trial 3/2 after 6 months I.S, % T.(B) eyeling.
(iv), Trial 3/4.~ Sensitivity to traeer ammunition when backed by earth

(v)se Trial 3/5.- Sensitivity to traecer ammunition when backed by
steecl plate,

NOtCSo
le For all parts a standard target consisting of an open wooden
framework filled with cxplosive under test dimensions
6 ins. x 6 ins, x 2 ins. decp to be used,

2« Range of attaek to be 100 yards.

3. For tests 3/4 and 3/5, S.i. traeer, 0.303 ineh G Mark €
to be uscd,

4, TFor tests 3/2, 3/3 and 3/5, the target to be backed by
% ineh M. S. plate.

5« Fifty rounds of each type of ammunition to be fired.
(d). (i). Trial 4/1. - Initiation by No, 27 detonator at normal temperature.

(i1). Trial 4/2, - Repeat Trial 4/1 using X1El detonator at normal
temperature,

(iii)e Trial 4/3. - Repeat Trial 4/1 using U.S.L. non-electric detorator
at normal terperatures.

Notes,
1. Charge to be fired in comtact with i inch M, S. witness plate.
2. Ten shots to be fired in first instance. If any failures oocur,
repeat until feilure n be asoribed to low sensitivity of
explosive and not to other causes auch as & 1ogue dotonator.

(e). (i). Triel 5/1, - Initiation by knotted detomating chord.

(ii). Trial 5/2. - Repeat Trinl §/1 nt +160°F,




1,
2.
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APPENDIX 3 (Contd.)
Notes

3ingle thwb knot embedded in the explosive to be used.
Charge to be fired in contact with £ inch M. S, witness plate.
Ten shots to be fired in first instance.

. Trial 6/1. - Propegation at normal temperature using No, 27
detonetor,

(ii)s Trial 6/2. - Reueat Trial 6/1 at -60° F.

(iii)

L,

€
Sre

(g). (i)

(iii)
(iv)
(v)

. Trial 6/3. - Repeat Trial 6/1 at +160° F.
Notes.

No primers will be used.

'

/. train of ninc 8 oz wrapped cartridges to be used placed cnd-to-
end as close as possible on % inch M. S, witness plates,
initiation to be from one enc,

If failure occurs to dctonate the whole train, repeat with higher
pover detomator,

. Trial 7/1. - Stcel cutting at normal temperatures.

, Trial 7/2,

Repeat Trial 7/1 after 6 months I.S..L.T.(B) cycling.

. Trial 7/3. - Repeat Trial 7/1 at -60° P.

5 TEagl 7/4,

Repeat Trial 7/1 at +160°F,

. Trial 7/5. - Repeat Trial 7/1 after submersion for 7 days im
sea vater at 18 fect head,

Notes,

L 1L 8e witncss plate 16 ins, x 12 ins, x 1} ins. thick will be

used to detcrminc the minimum weight of cxplosive required to cut
it. The plate is to be placed upon firm supports 12 inches
spart and a wcighed quantity of explosive to be moulded in semi-
circular cross-section across the full 12 inches width of the
plate, It will be detomated from the centre with a XIEL
detonator vithout primer, the amount of explosiw being gradually
altered until the minimum quantity which cuts the plate three
times in succceasion has becen found,

The Chairman said that he would publish the “ar Offico requirecments, the

corregpondcnce
Board Proceeding.

The Mecting
trials as agre

The Chai

desirable that
said that this aspect would be dealt with by the Board,

Act

vihich led to thc meeting, arnd arrange trials in an Ordnance

agreed that ML E.X,E. should start immediately on the programme of
ed.

rman said that the packaging aspect must be considored as it was
packaged explosive should be submitted to I.S.A.T. gyeling. He

ion., - Sccretary,



Photo No. 1.  Slump test showing 4 types of
P.E. in oven

Photo No. 2. Steel-backed targets for S.A.A.
Sensitivity trial



Photo No. 3. BEBarth-backed targets for S.A.A. trial

Photo No. 4. Effect of 7 rounds S.A.A. Ball on
earth-backed target




Photo No. 5. Initiation by detonator of
cartridge on 5/16" witness

plate
Photo No. 6. The 5/16" Photo No. 7. The 5/16"
plate holed by a clean cut plate holed and broken
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Photo No. 8.

Photo No. 9.

The 5/16" plate holed and torn

The 5/16" plate torn and bent




Photo No. 10. Initiation by detonating cord of
cartridge on 14" witness plate

Fhoto No. 11. The 13" plate after being cut by
8-0z. cartridge of P.E.




Photo No. 12. Propagation of 9 cartridges
in line on a %" witness plate

Photos 13 & 14. Back and front views of the 3" plate
after propagation test



Photo No. 15. Semi=circular charge on 14" witness
plate, also wood mould

Photo No. 16. The 11" plate after being cut by
10 og. of D0G0290
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