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SUMMARY

The purposc of this investigation was to dctérmine the cffect
upon outpﬂt of the X~100 electric detonatov (Dwg. P-92456915 when|the‘
cup bottom profile, material and.cxplosivcs_dunuity ara altcred, The
affects of detonator coniinement and explosive 1cad uPnSLty were also
invésiigutcd. Thig program was accémplished in three phases.

I. Phase I evalpated the cup bottom thickaess and profile as wcl}
as material, The explosives density was also investigated.

PhégevII determined what anL t dﬂtomator confinement and con-

fincment material has on the abL]LFy to initiate an-explosive lead,

Phase III evaluntod the effect of varying the explosive lead

© material density, ‘ .

At the completion of this stiudy, the detounator described by
Picatinny dwg, P-9245691 was selected as being one of the most efficicatr,
. .

The detonator cup has a .0305" bottom thickness with a 130" radius,

Bqual iz cfficiency was 2 design which has a [lat bottewm and is also 005"

thick, Evaluation of the test data shows thak 21l other cup -asigns conld

not exceed the cfficiency of these two designs. '

: v

The most- gurprising resuls of the entire proguram wvas thn wbtllty

of toth of these design configuratinug to initiate a Pb Yh-i explosive legd

acwogs exwhiremely large. air gaps. S ceal dent wirnass block me asnvements in-

dicate that the explosive lead achieved hizgh order delonakion over ai™ gaps

up to 7", There is dvory rceason to bolieve bhis distance is noe the design

Timit but no further wook was perfurmed along these linese The ability o

It

the detonator tc initinte 11 lead ovqr this lavge air gap way be depaudent

on . configuraticr of the ¢ ibure, LB uas uct established that th. deton-
ator ianlrentl was che cas tipy el iribiatisg a lead ovar such Tavge aiw

'
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saps in any arbitrary configuration., This ability was demonstrated when

the detonatur was functioned,eséchtially‘unrestriéted in the plastic test
clip $KA-102. Any side or bottom confinement may affect this capability
drastically either erhancing or limiting its ability. All detonators were

functioned with a 100 micfofarnd capagitor charged to 1.6 volts,

1
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lead is ,095" long by .114" in diameter and has an aluminum cup.
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FORWARD
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0

ICI received this cgntraét from Picatinny Arsenal to investigate
the output of the XM-100 detonator, The object of the contract was to de-
terminé»ﬁhich detonator configuration is the most efficient for intttatién
of leﬁds across' various air gaps. -

’

The investigation was prempted by the fact that testing at

Picatinuy suggested a marginal area exists in the present ADAM 'detonator/

lead train, The XM-100 had been selected for'use in the ADAM fuze train

where its required to initiate a PBXN-5 lead over an air gap of ,2". The

t

The paramcters affcctiﬁg inifigtion efficiensy were previously
investigated to some dngrec by two sources., - They are ICI (formerly Atias,
Chemical Industries, Inc.) aud the Link Ordnunce.Divisiqq of Geuneral Pre-
cision (now Space Ordﬁancg Systems), Link's report was grcsenfed in March
of 1966 as an unnumbered final réport to ﬂoncywclllunde; cheyweil Purchas¢
Order number 161776, qu development teci data is 6n file, Boéh dcvelop-
ments wére for the WAAPM weapons system, an Air Fovcce design. In this
weapon, the kM—lOO datenator initiated an aluminum‘cup lead‘containing'nﬂx
which was ,305" long aad ,313" ia diameter,over an air gap of ,150", Re-
liable initiation was achicved with @ detonator having a 005" thick botiow '
aluminum cup having a bottém radius of ,150", This is the X1-100 cup ce-
sign,

| | Siuce that time it has bcnn'notéd by ICI that other profileé of .
the cup bottom wofk eqﬁnily v21l under certain conditions and we began to

realize that bottom thickoess and wmnss are move pertinent controlling fea-

" tures of the design,
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.similar circumstances and for the most part the lead initiation was no
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The question of reliability of the ADAM fuze train there fore
prombtcd the iﬁvestigation to determine. the most optimﬁm de tonator désign
so that the train could ponssibly be improved accordingly., The lead in
the ADAM fuze is shovm in the appendix, It should be noted that the

length of the lead normally is only 095" long. Most of the testing in . 'f

-the early stages of this investigation was Jdone using leads that were -

.150" long. This was done to eliminate any cencern over the fact that

the minimum length of this lead may be in itself a problem area. In the

iater stages of the testing the actual ADAM lead was tested in exactly

different, The cutput of the smaller lead is less than that of the
larger lead when measured by the steel dent block ovtpul technique,
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INTRODUCTIOL!

The XM-100 deténator and its related picce parts and explosive

components are detailed by Picatinﬁy Arsenal drawings, The top assembly
drawing P-9245691 lists the related subassembly drawings and describes
the explosive materials. '

The unique feature of this detonator is its miniature size., Its

diametép is 100" and its length is ,250" with an extended terminal length

-0f '4220", 1Its extremely low initiation sensitivity and high 6utput effi-

' f '
ciency make it a good candidate for consideration in explosive trains,

The present drawings requive a'glass to metal seal plug assembly

with a $ingle terminal, The cup material is aluwminum with a ,150" bnttom

'

radius, 005" thick, Charges of MX and RDI333 lead azide are 'consolidated
at 12,000 psi.,  The plug assembly has a resistance welded wire from the

terminal to the header, The bridgewire is then coverad with a lead styphnate/

lacquer mixtufe. The plug assembly is inserted inLo the cup asseébly and
crimped, The crimp joint is sealed with a sealant, ' '

Variuables of this design were investiga;cd to' determine effect on
output efficiancy, The gup'botgom shape and material waé varied and the
charges were also altered in density.

Asseubly drawings along with test and piece part drawings are

included in this report. . : '

B P VP S —
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Phase I

Twelve different cup configurations were inveséigated. Four

DESTIGN INVSSTIGATION

cups were invéstigated varying only the bottom radius for P-9245697,

Four other groups were studied with the bottom radius and bottom thick-

ness varied. The remaining four cup configuration was made from steel

instead of aluminum which is required by drawing P-9245697, and varying

the bottom radius and inside diameter.

Croup
1
2

[V, Q= w

10
11

12

Bottom Radius

.150 & .007

.090 + ,007

—

.007

I+

.060
Flat
.150 4 .007
.090 4 .007
060 4+ ,007
Flat |
.150 4 ,007

.090 + .007

.060 + .007

Flat

Bottom Thickness

4,003
.005-,000

.009-,000

+.001
.005-.000

Group 1 is the cup per dwg. P-92458697
Groups 1 thru 8 use ignition plug ass'y., P-9245692
Crouns 9 thru 12 use ignition plug ass'y. SKA-106

Groups 1 tlou 8 cup draving '

Groups 9 thru 12 cup drawing is SKA-104 .

- HH =~

is SKA-105

Material

Alumivum -
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The second part of this phase investigated the effect of density

of the explosiv: materiuls in the'cup. The cup ured in Group 1 was selected

. for this investigation. The preseat decsign requires that quantitles of IMX

and RD1333 lead azide be compressed at 12,000 psi to achicve the proper powder
height, This;phase inveéfigated axplosive densities at 5,000, 15,000 and

30,000 psi. The quantity of explosives was varied to comply with the pr._seat

drawing height while the column lengths remained constant,

Phasc IT ‘ ‘ ‘
This phase in&estigatcd confinement and confinemént material.

This limited investigation'comparcd steel to aluminum with a fixed air gap

with two differcnt air gap diameters. A drawing of this holder is in the

‘appendix identified as SKA-103 .

Phase IIT

'This involved the étudy to determine what cff;ct on steel dent
output the acceptor lead denéity‘has. vSix PBXN-5 lead greups were compared
by testing 1edds having,pxpiéstve densities of 5,000 to 30,000 psi in incre-
ments of 5,000 psi. These leads were ,150" long. ﬁétcnqtors of Group 1 de-
sign werc used to initiate tﬁq léads across an Qir'gap.

This phase also inciuded aa invﬁgéigation of a Efain'simiiar to
ghe ADAM fuze detonator/lead train, One exception‘is that no confinement
existed, In this phase, Ici manufactured 1200-detountors.' 1000 weva shipped
to Picaktinny and'ZOO were tested at.ICI. The 200 leads were made to drawing

9275339, These items were tested across an air gap of .250" which is greater

than'the maxinun gap of .200" in the ADAM 'fuze,
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‘Since two ﬁcsigns per formed cqually welll‘ throughout this study,
(Groups 1 and 4), it wus decided tn test 100 of each .group for reliability.
Picatinny requested that the 1000 shippable detonators be manufagtured with
a flat bottom, Their reasoning for this selection was a practical one in
that the §taﬁdard detonator with "a +150" radiused bottom werc alrecdy avail-
able., They wishgd to run more tests at Picatimmy with this flat bottom

version,
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DISCUSSION OF RESULTS :

Phase I = Varying Cun Configuration

All 12 different groups as previnusly listed ware tested by '

initiating the larger ADAM lead (.150"). The lead was positioned against

1

a steel witness block, Fach group was tested until a "no-dmlf:"I was re-
ported at increasing air gaps. It became evident quickly that the cups
incorporating a thicker bottom and smaller radius were markedly less
eff{cient‘than the flat bottomed and G.150" radiused cups. This inte
screening thus eliminated all of the groups.but 1, 2, 4 and 5, and the
steel detonators in to;ality. ,Further'tcsting over increasingiw Tarae
air gaps of 0,7 and 0,C narrowed down the design sclcctioné Lo
1 and &4, These final sélcctions‘were also guided by Lesting of the
smallef lead - with;oﬁly 1 and 4 displaying the ability to retiably in-
itiaté this lead over the largoer gaps. |
Thé radiused désigns leave a'fniiure trudcmagk‘iu that
s dcstroyed byithc'jctting action of the shaped chargz effect Qith.-i
itiaéion. some of these smaller radii in fact wil! jet through up to .C
thick steel and could be wsed as ponatrators vcfy rciinbly. Thgy,vill
initiate the lead even over vzry;émali ai; gaps. It is for this reason &
wne instiuctivély would feel the'flat bottomed cup will Qltimatuly'brovc IRE

be superior to the 150" radius cven though both performed as wall in this

study.
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‘and 30000 pei. Each densicy grod, was functioned directly against a

should be noted that this may Le partially due to the fact that the

~diainishes quiclly.

- 10 - : ' ,

L. oty of Explesives (I5f¥ and RD1333 Tcad Azide)

T m:.p 1 design was used for this test, It consisted of

testing Jetona.ors that had the'ewplosivcs consolidated at 5000, 15000 o

steel dent block, The output increased with incrcased density. Tt L

1

nigher density items had more explosives in the cup per unit column length,

Another test was to function each group of detonators into a

.150" long PBAN-5 lead acress air gaps of 250" and ,500", The results of

these tests had a range of .007" and .011", It can be noted that the

¢

density vanges tested resulted in acceptable lead initiation results through-

éut_thc range, This indicates that a fatgcr wide tolerance ou weight and .

density can be Eolcra;cd'prOQidcﬂ colgﬂp 1éngths of explosi?es are uniform,
Phase I testigg was dcsigneé to be a screening phase for the

detonator only. Oflall the prqfilns and materials test;d, two designs

shoved a marked supariorify over all the others, The designs were basic-

) +,003 )
ally similar, having a .005-,000 inch bottom thickness of aliuminum, De-

gign I has a .150" radius which is the present Picatinny design., Design

& has a flat bottom cup., Test resulis indicakte that neither desizn dis- .

played -a noticcaﬁlc superiority over the other, More discrekionary testing

will be nccessary to cvaluate these two further, It is the authors' opinion

pats

that further evaluation would indicate that the flat bottom desizn would be
wmove efficient, This is basced on the overall trend of these tests which

deronstrated thac initiatiov ability incveases with an increase in radius,

In radii less toan 150", ke abllity to feitiate leads over an ait gap

e A 0 e B oD it o s Lo ey o ilens - .
< Al WA TR R e T e i e S R e s bt bt BmiAR, L Rl 11
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.on a Hclay version o0f the XM-100 for the RAAM program., There is obviously

-1 - .

The steel cup detonatlior output was much less than that of a
conparable aluminum design. This indicates that the mass of the deton-

ator bottom is the controlling feature for initiation of leads, The

' '

aluminum bottom fragment apparently achieves'a,highcr velocity when it

3

impinges the lead surface, This is the explanation for the ability of

the aluminum cup design to initiate over such large air gaps., Bottom

particle velocity effects arc also apparent because even though the dent

output of tho steel design is higher per se, than'thp aluminum, {ts lead

initiation ability is for less.

The explosives consolidation density phase produced somewhat

’ baffliug results, It was expected that the 5000 ‘and 30000 psi groups

. would be less efficicat than the 15000 psi group. All worked equally

well with the cutput of the detonator increasing with increased dcnsiéy.

All devices initiated the leads high order, From related testing on
. . . '
arother program, it is known that at consolidation of approximately 70000

psi the ability to initiate is lost, These Findings come from a study
scrme, point above 30000 psi where failures will occir but chis progran did

not f£ind this point,

Phase II' - Confinement Comparison

Détonators from Group 1 were used for this series of tests, The

PoXN-5 leads used weve 130" long. The coufincment materials investigated
wvere 2024 alumivum and B1113 steel. The aiv gap in the holder was ,250",

The dirmeters of the ajr gap weve 063" and 293", A drawing of this holder
58A-103 is in the appendix. 7This assombly was then fuactioned asainst a

steel dent block, The limited amount of tesiing showed a decper dent using

steel conlinvwent, From the saall avoual tested, it is not possible to dis-

.

e ao—— s vt
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tinguish the effect of the gap diameter, More testing is réquired along

these lines,

Phase III - Varying PBXN-5 Density of Lead '

This test was run with 6 groups of ,150" long leads in which
the PBXN-5 donsity ranged from 5000 thru 30000 psi in 5000 psi incremQAts.
Detonators from Group 1 were' used to initiatc these leads, The air gaps
tested were ,250" and ;500". The 5000 psi group was somewhat less cfficient
than the remainder., However, it hppears that éxplosivc consolidatioﬁ from
10,000 psi thru 30,000 psi makes ihe lead incrcasingly more cfﬁicicnt.

This conclusion must be tempered by the kdowledgc ghat prc&iouS'
. testing of a similar natufc at Piéatinny showed that. in, the ADAﬁ train,
failﬁres can be éxpccted at 30,000 psi, Heve again we should caution that
the tests performed by ICL in this phaée were with an u&restrictcd deton-
ator while those at Picatinny introducéd some confincweﬁt and bottonm ré-

striction.

Reliability with ADAM Tcad .

100 detonators each from CGroups 1 and 4 were tested aérossia
250" ai; gap into a ,100" PBXN~5 lead (dwgﬂ 9275339).A This test was to
‘determine the reliability in é'gonfiguration similar to ADAH detonator/
lead configuration, The 100 détonators of Group &4 were from a p;éduction
lot of 1100 of whichIIQOO weré shipped to Picatinny, The steeliﬂcnts were

comparable for each Group,
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Qty.

25
25
25
25
10
10

U e

25
25
25
25
10

- 25

25
25

25
25
25

10
10

nwvnwviuvn

Air Gap

(inches)

.000
«250
«300
.400
+500
«600

.700 -

.500
L 500
.700

.000

©W25)

.300
.400
©4700
.500
.700

000
.100
" .250
.300

.000
.250

4300

400
+500
600
.700
<500
.6G0
700

. «800

Group 1
Lead Length Min, Dent
(incaes) (inches)
.150 - .009
.150 .007
.150 .007
«150 .007
+«150 .008
.150 .007
«150 007
100 006
" .100 007
.100 006
Group 2
150 1,010
+ 150 .008
.150 .007
150 .008
.150 007
.100 No PDent
.100 ,+008
Group 3
.150 010
150 .006
.150 No Dent
<150 No Dent
Group é
" W 150 010
".150 .007
.150 .007
.150 097
.150 007
150 007
150 .009
.1C0 .007
. 100 007
. 106 .007
. 100 .005

" TEST RESULTS
(Arranged by Group)

% Calculated and carrvied to Ath docimal,

- 13 -«

Max. Dent

(luches)

012

012

.011
.011
011
011
.010
.010
.008

.010

.012
.011
.011
011
.010
.009
.009

-.013

011
.009
.009

- ,012

.012
011
011
.011
.010
011
009
009

" .009

.009

“Ave, Dent

(inches)

,0107
0104

0098

.0098
.0096
+0095
.0092

.0086

.0078
0086

.0103

.0108

.0095

L0103

.0091

. +0060

.0086

- L0111

.0091
.0026
.0022

017"
0162 -

.00 94
.1098
.0089
.0039
.0100
.£082
.0080
.0030
.0032
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Qty.

25
25
25
25
10

’ -
[CRT NV RV NV Y

25

25

25

25

25
25

Alr Gap
(irches)

.000

<250 .

.300

4400
" +500

.600
«760
«500
.500
+600
.700

.000

.250
.300

.000

100

<250
«300

.000

'+250

<331
L4000
<500
.500
.600

Lead Length
(inches)

.150
150
.150
+150
<+150
.150
.150
.150
. 100
.100

1

.150
.150
«100

<150
150
.150
«150

50
. 150
150
L1567
150
.100
100
.100

TEST RESULTS

(Arcanged by Group)

Group 5

Min. Dent

(inches)

.008
L0u7
007
007
.007.
007

No Deat
.009
007

» Nc Dent

Group 6

019
No Dent
No Dent

IGrouQ Z

008
No Dent
001
‘.001.

Group 8

010
007
.007
007
o Dent
004
006
005

- 14 -

M1k, Dent

Linches)

.013
011
011
.011
010
.011
.010
.009
010

.010

.009

.012
.011

.010 .

«012

.0C9
.00¢
.003

012
011
011
+ .,013
011
.008
.009
- .010

e i v e e
'

Av2, Dent

(inches)

.0107
0101
0097
.0100
0092
0095
.0083
00066
.0G92
00384
0662

.0110
0062 -
.0030

.0108
L0646
L0016
.0039

0108
0104

S L0094

0099
.0039
0070
L0073
L0032
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TEST RESULTS

(Arranged by Croup)

Group 9
Air Gap Lead Length an. Dent " Max. Dent Ave. Dent
Qty. (inches) - (inches) (inches) (inches) (inches)
25 . .000 .150 .009 .012 .0110
25 .050 .150 .008 , +011 .0100
25 +250 +150 No Dent - 011 .0070
25 .300 150 - No Dent 010 0036
Group 10
Z .000 .150 .010 013 0117
25 .050 150 .007 .016 .0101
25 .250 .150 No Dent .012 0064
' Group 11
25 .000 .150 010 012 L0111
25 .050 .150 008 * 0183 g L0134
25 ,250 .150 2005 (1 fo21 1D .0134
‘ Croup 12 ,
25 . 090 .150 010 .013, 0112
25 .050 .150 .007 012 .0100
25 .250 T L150 007 011 0094
25 .300 . «150 No Dent 011 .0086

(1) The bulk of these are rot denks produced by the initiation of
. the booster, but result frow the joetting effect of the deton-
“ator alore. The mjority of the boosters did not initiate, -




—— s gremey

L

o
.
.n

Group
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Lead Length

ginchcsz

.150
+150
«150
.150
.150
.150
.150
.150

150

©.150
.150
.150

«150
.150
+150
»150

+150

.150

———

TEST RESULTS
{Arranged by Air Gap)

No Gap

Min. Dent
ginchesz

.009
.010
.010
.010
0008
.010
.008
010
.009
.010
.010
.010

US0" Alr Gap

.008
007
»008
.007

.006

Yo Dent

*3ce previous cormiont,

- 10 -

Max,. Dent

(inches)

012
,012
.013
012
..013
.012
012
012
012
.013
012
.013

011

01le6.

01§

012

011

009

(D=

Ave, Dent

.0107
.0103
,0111
0109
0167
.0110
.0103
©.0108
0110
0117
0111
0112

.0100
0101
0134
0100 .

" .0091

.0046
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Group

s .
N OVwOOSNOITVMEWLWN =

VBN SN

Lead Length

TEST RESULTS

(Arranged oy Alr Gap)
250" Afr Gap

Min,., Dent

(inches) (inches)
.150 007
0150 ! ) '\008. .
.150 No Dent
. «150 .007
.150 .007
.150 ‘No Dent
.150 001
. 150 S007
.150 No.bent .
.150 Ne Dent
150 005
.150 007
| 43000 Air Gap
.150 ‘ 007
.150 007
150 Yo Dent
.15(_ ’007
.150 1,007
.150 Yo Dent
150 001
.150 "007
.150 e Doat
-150 No Dent
<4001 ALY Gap
150 007
-150, © .08
. +150 007
. 150 .007
-150 .007

#Sci. previous

cormout,

- 17 -

Max. Dent

jinchosz

012
011

»009

L0012
011
011
.006
011
011

012 .
(1)

021
0011

011
011
.009
011
011
.010
.008
011
+,010

011

011 -

011

012
011

013

Ave, Dent

ginchesz

© L0104
0108
0026
.0102
.0101
.0062
.0016
0104
.C070
0064
L0134
.0094

.0098
.0095
.0622
.0094
.0097
L0030
.0039
. .0094
.0036

.0086

©.0698
.0103

.C098
L0100

.0N99




————

e I A

ek m e ey e

Prrrmenny
&

———

[

. Group

w SN

o~ O

10
11
12

w £ ON -

OGO~ Oy

10,

12

Lead Length

(inches)

.100
«150
+100

»100
. 150
.100
.150

.100
.150

.100
150",

.109
.150
.100
.150

.100

TEST RESULTS
(Arranged by Air'Gap)

500" Afr Gap

I'I)..l‘lo Dent
(inches)
.006
.008
No Dent

.007
.007
.009
.007

.004
No Dent

600" Air Cap

.007
.007

.C07
.007
,007
067

006

Max. Dent

(inches)

010
011
.009

.009
011
.010
.010

.008
011

.008
.011

009
.010
.010
011

.G09

Ave, Dent

(inche s}

.0086
.0096
.0060

.0082
.0089

.0092 .
0092,

.0070
.0089

L0078
0095

..003
.0039

0034

.0095

.0078

e A bt . S B ol

PN

B A A



ot 8 ey e v e e A maies

R Co -

-

[ntt |

“
[

- o emed

. .
PP

Group

DO NNIND N -

Lead Length

ginchcsz

" +100
»150
.+100
.150

.100
«150
.100
«150

.150

. 100
© 1,100

TEST RESULTS

(Arranged by Air Gap)

760" Atr Gap

Min. Dent

Linches)

.006
.007
.008
.007

'.007
.009

No Dent
.007

.005

.005
No Dent

- 19 -

Max, Dent

(inches)

.010
.010
0009
.010

.009
011
.009
.010

010

.009
.009

Ave, Dent

(inches)

.0086 *
.0092
+0086
.0091

.0080
.0100.
.0062
.0088

.0032

.C0852
.0066

v e ey
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e B —— __,_.___,S
* PURCHASE ORDER NO. __ .  __ ATLAS ORDER NO. 3639
- SPEC. : : FORK ORDER NO.
: SAMPLEF SIZE: 140 ' LOT NO. : ?i
~ L.OT SIZE: STITCH TYPE ;
TYPE OF TEST AND COMMENTS:
Group 1 Detoﬂators'(.OOS"vThick and ,150" Radius and Aluminum)
I ' )
: "Test Resules
: Steel ' R ] ' \
! Dent (.150" LONG LFAD) . AIR CAP (INCUES) (.100" LOXG LEAD)
) Deptih {"No . " .
i1 (inches)| cap | .050 1,100 | .250 | 300 |.400 | .5c0 | .600 | 700 ! ,500 ! 606 1,700 !.800 |
(| ~ -
000
| [ , .001 -
L
_ 002 ]
'i ' ' ,
;} 003
] ( 1+
LO04 l
L .005 l B
lf’ .006 ‘ ' 1
' } . i
007 | , 1 2 1 1 1! 1
003 | 3 2 3 2 1 l 4
_ ‘ P '
g .06G9 1 , 1 1 1 1 ‘ Wb 3
: | (S i {
[ )
r 010 7 bz taa b s g 3 ! ! 1
| P : |
] o1 | 14 } sl ot s 11, f : |
H T - T
: ' ‘ : \ S ! ! ‘}
012 3 1| | i 1 :
: - R I M + B ] ‘ ‘ 0
H .013 | l : ’ ’ | | b
. D14 N '
i B
: 015 l ‘
: 016 { ! ) '
o 017 T BE
013
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ﬁ nry XM100 Detondtor DATE TESTED _ L
+ PURCHASE ORDER NO. : ATLAS CRDER NO! _ 3539
SPEC. ' YORK OADER NO.

H SAMPLE SIZE; 120 LOT NOo.

LOT SIZE: SYITCH TYPE

et |
demnncd

TYPE OF TEST AND COMMENTS;

Group 2 Detonators (.005" Thick and ,090" Radius and Aluminum)

[

Test Resl.s

e
< Stoel

Deut (.150" LONG LEAD) AIR GA? (YUaCirs) ’ (. 100" LONG LiAD)

————y

Depth No

cana

1 .800

AR . . s
inches) gap t.050 1.100 1 .250 4 .300 {400 Lson | 6001 700 1, 500 | o060 1,700

i .
) 000 | ' ' 1!
E L8001 ]
(% Y ,
002 pu l
£ .
H 007 ]
z ' 0% ! '_ ' I
’ .005 _ 1
| .005 . .
I —
007 3 2 1
i ,
i 08 ' 1 3 4.1 o1 _ 2
609 5 1 3 2 3
72 ' o
! 610 | 10 : 1 1t 13 . 5
H L1 4 23 | 2 |10 1
i - ;
,012 4 B _
i; 013 i |
;.
g . O
14 -5 L0153
£ T — - -
H .
2 C 015 '
£ - - —
i 017 1 B
[ en 7
P
§ - .() '("l N . [ —‘.-)J“ e
i
t o
AT 32°% a . - 97 - ’ '

PSS




:g ' T M XM100 Dntou:tor : DATE TESTI'D 574
. PURCHASE ORDER NO. ____ . ' ATLAS ORDLR NO. 3039

4 SPEC. . \ YORX GHUDER'NO.
2% SAMDLE SLZE: 100  LOT Ko,
i LOT SIZE: STITCH TYPE

PUASE 1 TESTER:

‘ TYPE OF TEST AND COMMENTS:

Group 3 Detoniators (.003" Thick and .060" Radius and Aluminum)
. ‘ Test Reanles , '
! TreTy — ' o
; D raat (.150" LONG LEAD) ATR GLP {INCHES) (. 100" 1.0NG LEAD)
: reath U0 ] T _
i (ieches) ¢ao 050 1,1000 250 4 o | L se0 | oot 600 Y ,700 Loso0 | 600 1azo0 eco o
: ; - 7 s e e —
050 ' 13 —_—— = -
: e I , ; ;
: ,..:_QQ“ - 2 9 -
: ...\.(‘_[.Y) e— 2 .. el JUPU R S
LR ' - - LN — '
l AT
t RV J ! ‘ 1 )
t‘ —— e . —— — -k [P Su— e e ool Sm— —— ——
2505 l L DU S S S - ‘ L.
AT N LI L . U NS N ———h
: RIDE 3 3 1 ,
by o9 | 9 1! A - N N -
i .
b 010 3 3 ‘
P O 15 2 |
512 | 3 ' , i
e ,
: 013 i
YR
15
.‘_.’ii;.;.--,l..“___-~ O e I ‘ RIS, JY —— e
17 '
r STEA




;I M XM100 Detounator . ' DATE TESTED 5/74
PURCHASFE, ORDER NO. . ATLAS ORDER MO. 3639
SPEC. A YORX ORDER NO:
ﬂ SAMPLE SIZE: 145 : . ‘ LOT NO.
LOT SIZE: ‘ STITCH TYPE
: . PHASE 1 TESTER:

TYPE OF TEST AND COMMENTS: '

[
[ S )

Group 4 Detonatovs (,005 Thick and Flat Bottom aud Aluminum)

Teat Resules

{ ‘ stceel

S Dont (.150" LONG:LEAD) " AIR CAP (IKCHES) (100" LOYG LFAD)

Dapth No - '
. Cinches)| gap | 050 }.100 ) ,250 1 300 | ,4c0 §,500 | 600§ 700 1,500 ] 600 1,700 |.800

.000

001

A

ALY

202 : -
.

LA

S .005 : ‘ K 1B

{ .N06 . ' A
! , :

B L N

C——

10 ) 3

p
—
[e]
(=AY

&
%, }




Ty XM100 Detonator

DATE TESTED 5/74

3 .

PURCHASE ORDER NO.

ATLAS ORDER NO. 3639

SPEC.

YORK ORDER NC.

SANPLE SIZE:

LOT SIZE:

TYPE OF TEST AND COMMENTS:

————

PHASE 1

n " LOT Ne.
: SVITCH TYPE
TESTER: __

‘Group 3 Detonators (.009" Thick and ,150" Radius ‘& Aluminum) .

'

Teat Results

T stcel

X Dent (150" LONG LEAD)

AIR GAP (INCHES) |

"

(. 100" LOSG LEAD)

Pepth ™Yo

.100 1,250

. 300

-
|

LA00 1,500 1,000 L300 1 ,800.1,700

L00_]

L (inches)

Gap | .05

.000

ALY

1

1

S L001

—~Q02__

t g onAg

;&d)

H 'l e D e ko e

004

(Lokz L

2%
L)
(oL
--.'-\
ey
s

11 |5

12

.
o
-
N
[}

.
A

jan

(%,

et SR v Tt R L ok £ 2 i e e 4

- 24 -
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ITEN XM100 Detonator DATE TESTED 5/74
PURCHASE ORDER NO. ' ATLAS ORDER No. ___ 3639
SPEC. ' YORK ORDER NO.

SAMPLE SIZE: ____ 15 LOT NO.
LOT SIZE: _ . SYITCH TYPE
PHASE 1 TESTER:

TYPL OF TEST AND COMMENTS:
Group 6 Detonators (.009" Thick and .090" Radius and Aluminum)

Test Reaults

— Steel .
& Deut (.150" LONG LEAD) . AIR GAF (INCHES) (.100" LONG LEAD)
g Depth No : ' .
I (inches)| cap | .050 | ,100 | .250 1,300 1.400 |,500 1,600 |,700 | ,500 {.600 |.700 |.800.
.000 , LA LA I ’
.:. ._L()Ol _.'L SN
B l v
. 002 !
» - 003 AL .
E ‘:' 004 ] o
B ™ .005
. -pe f
1 006 1 Ll '
‘ .007 .
T _
l .008 1
‘ I : .009 , ' 3 1
& 010 | 3 10 5 -
: I o1 | o1s i) )
012 4
I . .013
N4
3 I 015 L .
’ I .L16 .___
S 017 | ~
; I .018
AT 3200 A, ' T - 25 -
[~ b F

o K S

Vb b ot b lie

ittt . sk ik e e e i e
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oM XM100 Dctdnator

PURCHASE ORDER NO.

SPEC.

SAMPLE SIZE:

100

LoT SIZE:

TYPE OF TEST AND COMMENTS:

PHASE 1

. DATE TESTED

5/74

ATLAS ORDER NO.

35639

YORK ORDER NO. __

LOT NO.

STITCH TYPE

TESTER:

. Group 7 Detonators (.009" Thick and ,060" Radius and Aluminum)

Test Reasules

Steel

Deat . (.150'" LONG LFAD)

AIR CAP (INCHES)

(.100" LONG LEAD)

Depth no

(inches) L0350

{3
‘___-.1‘.")

. 100

i
S

. 300

000

;500

2000 1,700 1,300

£0Q.

100

2800

10

.000

_.00]

002,

sk

L00%

05

CL006

™~

.G07

6

.093 }!

.009 2

N

010 3

011 1 13

012 o

013

014

. .015

016

017

018

AT 32°9 A

1
[§9]
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- TYPE OF TEST AND COMMENTS:

[ypa——"

A —

ITEN XM100 Dectonatnr , DATE TRSTED 5/74
PURCHASE ORDER NO. " ATLAS ORDER NO. 3639
SPEC. VORK ORDER NO.

SANPLE SIZE: 125 LOT NO.
LOT SIZE: : SYITCH TYPE
TESTER:

PHASE 1

Group 8 Detouators (,009" Thick and Flat Bottom and Aluminum)

Test Reaulss

Steel

Dent (.150" LONG LEAD) . AIR GA? (INCHES)

(. 100" LONG LEAD)

Depth No

800

(inches)| gap | .050 }.100 | .250 | .300 |.400 |,500 {,500 §,700 | 500, c00

000 | _ 1

2001

,602 | ‘ e X

L003

004 ‘ 1

.005

005 ‘ . 1 ‘ . : 1|

07 : *1 7 1 1. 1

.008 - 1 2 4 1 3 1 3

25

.003 , 1- ' 3 1

010 | 7 6 | 6 3 7 |3

012 3

013 . 1

L0140

015

01

N

017 ¢ ' ' . ] _ ~____L

18

o

B e RS VD SR, S

.27 -

AJLIEPER F S ¥

——
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ITEM XM100 Detonator

PURCHASE CRDER NO.

SPFC.

SAMPLE SIZE: 100

LOT SIZE:

TYPE OF TEST AND COMMENTS:

Group 9 Detonators (.005" Thick and .150" Radius and Steel)

PHASE 1

DATE TESTED
ATLAS ORDER NO.
YORKX ORDER NO,
LOT NoO.
SVITCH TYPE
TESTER:

5/74

3039

Test Results

Steel
_ Dent (.150" LONG LFAD)

- AIR GAP (INCUES)

(.100" LOXG LEAD) .

Depth No
(inches)! Gap | .050 }.100°] .250

+300

400 1,500

L0600

+100

500

.000

2100

H00_

.000 . 3

11

5

.009 1 1 ' 3

o~
-
-3
O

- .10

<011 14 5 2

012 6

.013

014

015

014

.C17

.13
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ﬁ — XM100 Dctonator DATE TESTED 5/74
oo PURCHASE ORDER NO. _ . ATLAS ORDER NO. 3539
SPEC. : YORK ORDER NO.
) H SANDPLE SIZE: _ 15 LOT NO.

LOT SIZE: ' : SWiTCH TYPE

"

[
[ s’ ]

TYPE OF TEST AND COMMENTS:;

-4
d

Group 10 Detonators (.005" Thick and .090" Radius and Steel)

Test Resules

i Steel

i Dent (.150" LONG LEAD) AIR GAP (INCHES) . . /.100" LONG' LEAD)
Depth ['ro T, o

(inches)| Gap | .050 | .100 | .250 }.300 {.400 | ,500 §,600 |,700 1,500 §.600 |.700 1.200 |

g ' -

: .000 ' i

} - 001 _ 3

i A

. A002 42

; 0

.k 003

‘e 004

o _.C05

by 005 1 ‘ !

i ' T ‘ -
.007_| 2 1 -

i! .008 2 3

— - _.009 3 4

o o0 | 2 |4 4

011 9 5 | 3 .

3 012 | g 2 1

"" o013 | 6 | 1. | . ‘

.. 014, 2
015 | 2

F 016 | 1

. .017 ) .

.018 -

ATL. 3360 A i - 29 -

fae m——a
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ITZN XM100 Detonators DATE TESTED _. 5/74
PURCHASE ORDER NO. ATLAS ORDER NO. 3639
SPEC. . < . WORK ORDER NO.

. SAMPLE SIZE: 75 , LOT NO.

LOT SIZE: _ : SVITCH TYPE

PHASE 1 TESTER:
TYPE OF TEST AND COMMENTS: :

Group‘ll Detonators (.005“ Thick and ,060" Radius and Steel)

Test Resulis

g:ﬁil (.150" LONG LZAD) AIR GAP (INCHES) (.10C" LONG LEAD)
Depth No , , } o
(inches)| gap -050 1.160 | .250 1.300 }.400 {.500 1,600 1,700 |,500 |,600 {.700 {.800
.000 B |
,001 | L
002 |
003
004
005 | | 1 -
.006 ' 1 ' N
.007 ' |
.008 3 i
.009 1 2
010 . 2 2 1
011 | 18 1 3
012 | 5 | 2 2
.013 - s _
0145 | 1
.015 6 B I
- ,016 : 3 4 )
017 | . 2
.018 2 1
019 ' 1
.020 2 —e—
021 1 B

TR TNY PLIN

- 30 -
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ITEN XM100 Detonator DATE TESTED 5/74
PURCHASE ORDER NO. . ATLAS ORDER NO. _ 3639
SPEC. - WORK ORDER NO. i
SANPLE SIZE: 100 ' . LOT NO.
LOT SIZE: SVITCH TYPE

PHASE 1 TESTER:

TYPE OF TEST AND COMMENTS; '
Group 12 Detonators (.005" Thick and Flat Bottom and Steel) .

‘

Test Results

" Steel ‘ . , o
Dent (.150" LONG LEAD) AIR GAP (INCHES) (.100" LONG LEAD) «
Depth No )
(inches)| Gap {.050 |.100 }.250 | .300 |.400 |.500 1,600 |.700.1.5¢0 !.600 1. 700 ! .800

000 ' ' 2. ——

.003

.004

.005

.006 '

- 007 | 1 2 1

.008 6 6 1 6

,009 4 4

.010 4 1 4 7 9

011 {14 |13 6 | 3

012 4 11

013 1 3

014

015

016

.017

.018,

AYL. 3300 A - . B - 31 -
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ITEM XM100 Detonator DATE TESTED 5 /74
PURCHASE ORDER NO. ATLAS ORDER NO. 3639
SPEC. ¥ORK ORDER NO. ‘
SAMPLE SIZE: 225 LOT NO. ’ -
LOT SIZE: SYITCH TYPE
' TESTER:

TYPE OF TEST AND COMMENTS:

PHASE 1, PART 2

Explosives Density Varied in Detonator

-

Test Results

(RS

F'etonator Against Steel ' | ,150" Lead Against Steel +150" Lead Against Steel
No Air Gap = No lead Det. to Lead Gap ,250" . Det., to Lecad Gan .500"
Dent Powder Consolidation (PSI} | Powder Coinsolidation (PSI)| Powder Consolidation (P3I)
Depth | 5,000 15,000 30,000: 5,000 15,000 30,000 5,000 15,000 30,000
(in.) '
000
L001
002
003
2004
—2005
14006 !
00z | 1 3 2
: .0c8
.009 6 ' 2 3 5 1 3
;010 18 2 17 14 14 18 23 20
o | o 3 N 8 11 2
012 12_ 15 - '
.013 ' 8 10
.Cl4 |
2015
Average = ,0098 0120, .0121‘& .0102 .0098 .0102 .0096 ‘ ;9100 .0100
S \

ATL. 3200 A

.
bl R

At o

e Newlid R i e maent
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ITEN ' XM100 Detonator DATE TESTED 5/74
PURCHASE ORDER NO. ATLAS ORDER NO. 3639
SPEC. VORK ORDF‘ZR NO. :
SANPLE SIZE: 37 LOT NO. :

LOT SIZE:; SYITCH TYPE
. . PRASE 1T TESTER: -
TYPE OF TEST AND COMMENTS:
Group 1 Detonators Confinement
Test Results
ALUMINUM CONFINEMENT STEEL CON?INEMEM
«150" Lead Lergth 150" Lead Length
Alxr Gop = 250" Air Gap = ,250"
Dent Air Gap . Air Gap]. Air Gap " Air Gap
in.) | +063 Dia, Hole .093 Dia, Hole .063 Dia. Hole .093 Dia, Hole
.001 "
,002
.003
.004 '
.005
.006 1 ‘
.007 1
0008 2" 4
.009, 5
110 1 3
011
012 1
013 5
014 5 3
,015 5 1
016 o
017
Avcraze ,0084 .0089 0145 0134

ATL. 2200 A
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5/74

¢ e ——  —— . A TP

ITEN ' XM100 Detonator . DATE TES‘TED
PURCHASE ORDER NO. ' . ATLAS ORDER NO. 3639
SPEC. . WORK ORDER NO.
SAMPLE SIZE: 102 ' LOT NoO.
LOT SIZE: ___ : SVITCH TYPE
TYPE OF TEST AND COMMENTS; PARIS 1 & 2
.150" LEAD LENGTH VERY DENSITY OF LEAD
EXPLOSIVE MATERIAL
Test Results
5,000 PST | 10,000 PSI | 15,000 PSI | 20,000 PSI | 25,000 PSI| 30,000 PST
27 MGS. 29 MGS.{ 30-1/2 Mgs.| 31-1/2 MGS.|32-1/2 MGS.|33-1/2 MGS.
Deut PBXN-5 PBXN-5 PBXN -5 EBXN-5 PBXN-5 PBXN-5
L250" | 500" 250" 500" .250"}.500" .250"] .500+| 250" .5C0"|.250" |.500" .
(inches)|gap Gap | Gap | Gap | Gap | Cap | Gap | Gap'| Gap | Gap | Gap | Gap
,001
2002
. ,003
004 -
_.0C5
.c06 | 1 2 '
.007 1 1
.008 1
.009 3 3 ]
01w | 2 5| 6 |10 | o 3-| 9 1 2 1
011 7 1 3 1 6 8 3 8
.012 3 1
" .013
Dl
.015 '
Average | .0087[.0089}.0096}.0100{.0110/.0101|.0100,0101f .0109}.0108},0111f .0110

- 34 -

ATL. 3200 A
'
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ITEN XM100 Detonator
PURCHASE ORDER NO.
SPEC. '
SANPLE SIZE: 200 ‘ )
LOT SIZE: . '

TYPE OF TEST'AND COMMENTS: PHASE III, PART 3

AIR GAP - ,250" ;
LEAD CUP ASS'YS PER DWG. 9275339

DATE TESTED .

ATLAS ORDER NO.
¥ORK ORDER NO,

LOT NO.

SVITCH TYPE

TESTER:

5/74

3639

GROUP 1 DET, | Test Results GROUP 4 DET,
BENT ‘
(inches)| 150" Rad, Bottom Flat Bottom
.00 /
.002 .
1,003
.004
.005 . 2
.006 8 -
.007 7 12
.008 47 69
.009 36 17
.010 2
."Aver;ge © 008 .008

. .
ATL. 3207 A ! - 35 -,
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