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SAUDI ARABIA (SA)

ENVIRONMENTAL CONDITIONS ON SENSITIVE AMMUNITION
IN OPEN STORAGE

JUNE - NOVEMBER 199

® 24 TYPES OF AMMUNITION MONITORED
®®TSAs 1,4, AND S

®* DATA GATHERING EQUIPMENT
® *TWO WEATHER STATIONS
¢ *THREE CAMPBELL SCIENTIFIC DATA LOGGERS
¢ *NUMEROUS PORTABLE DATA LOGGERS

®* PEAK TEMPERATURES
* *AMBIENT: 109.5 DEGREES FAHRENHEIT, $ AUGUST 1991
* *EXTERNAL: TOW 2 PACKAGE, 161.5 DEGREES FAHRENHEIT, 23 JUNE 1991
¢ *INTERNAL: SHILLELAGH, 124.1 DEGREES FAHRENHEIT, 13 AUGUST 1991

® *EXTERNAL: 120MM TANK CONTAINER, 151.1 DEGREES FAHRENHEIT,
14 MAY 1991

® *INTERNAL: 120MM TANK CONTAINER, 112.2 DEGREES FAHRENHEIT,
13 JUNE 1991

¢ CONCLUSIONS

® *NO DIRECT CORRELATIUN BETWEEN EXTERNAL AND INTERNAL PACKAGE
TEMPERATURES

® *INTERNAL PACKAGE TEMPERATURES EXCEEDED AMBIENT TEMPERATURE
BY AN AVERAGE OF 5 DEGREES - 10 DEGREES FAHRENHEIT

¢ *EXTERNAL TEMPERATURES ON METAL CONTAINERS EXCEEDED WOODEN
CONTAINERS; HOWEVER, THE HIGHER TEMPERATURES DISSIPATED
QUICKER ON THE METAL CONTAINERS

¢ ¢SHIELDING DIVERTED SOLAR RADIATION RESULTING IN REDUCED
TEMPERATURES

iii




PART 1

EXECUTIVE SUMMARY

Ammunition was monitored in Saudi Arabia (SA) under open storage conditions
April - November 1991. The primary goal of this program was to identify areas of concern that
would jeopardize the serviceability of 24 types of ammunition susceptable to high
temperatures/humidity during open storage in SA.

Environmental conditions (temperature, humidity, and solar radiation) during this test
period were as follows: peak solar radiation occurred during April - June 1991, peak
tem peratures occurred during June - September 1991, and peak humidity occurred during
September - October 1991.

The maximum peak external temperature recorded on all items was 161.5 degrees
Fahrenheit for the TOW 2 BGM-71D missile on 23 Jine 1991. The 120mm tank ammunition
reached a peak external tecuperature of 151.1 degrees Fahrenheit on 14 May 1991, All
ammunition tested had a maximum external temperature averaging 140.3 +/- 21.2 degrees
Fahrenheit.

The maximum peak internal temperature recorded during this program was 124.1 degrees
Fahrenheit for the SHILLELAGH MGM-51 missile on 13 August 1991. The 120mm tank
ammunition reached 1122 degrees Fahrenheit on 13 June 1991. All items had a maximum
internal temperature averaging 110.6 +/- 13.5 degrees Fahrenheit. In most cases, internal
tem perature was more reliable at determining deterioration than externa!. As such, it is unlikely
that substantial deterioration took place on the items tested.

No direct correlation of peak external tem perature with peak internal temperature could be
derived from this study. For example, the TOW 2 BGM-71D missile would be expected to have
the greatest internal temperature; however, it only obtained a peak internal temperature of
121.1 degrees Fehrenheit.

The highest ambient temperature recorded during this test period was 109.5 degrees
Fahrenheit oz 9 August 1991. The daily p=ak ambient temperature during the test period
averaged 98.9 +/- 4.4 degrees Fahrenheit. The daily peak temperatu'e within the ammunition
averaged 103.6 +/- 9.5 degrees Fahrenheit. Therefore, it can be expected that average internal
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ammunition temperatures will be approximately 5 to 10 degrees higher than ambient
temperature over long periods of time.

Other conclusions include items that are susceptible to high moisture conditions are at
greatest risk during late summer early fall versus late spring early summer.

Ammunition items that contain sensitive components at or near the skin surface should be
considered high risk for thermal deterioration due to solar radiation and should be covered to
avoid direct radiation.

In general, higher maximum peak external tem perature were noted on metal versus wood
shipping containers which was expected. For example, under identical conditions C786 in metal
containers reached 150.5 degrees Fahrenheit versus 132.3 degrees Fahrenheit for C326 in
wooden boxes. However, when average peak daily internal temperatures are compared, both
items were fairly close; i.e., 103.2 degrees Fahrenheit versus 102.2 degrees Fahrenheit. This
strongly suggests that items having high skin temperatures dissipate off the heat fairly rapidly
and do not transmit heat inward to the rlegree expected.

A continuation of this tem perature monitoring program is planned with an expansion to
57 ammunition items, once a permanent storage site is established within Southwest
Asia (SWA). Reference Report No. EVT 33-90-M, U.S. Army Defense Ammunirion Center
and School (USADACS), SMCAC-DEV, May 1991, Operation Desert Storm, Environmental
Instrumentation and Monitoring Ammunition in Open Storage.
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PART 2

INTRODUCTION

Ammunition was monitored under open storage conditions within Saudi Arabia (SA) in
support of U.S. Army Armament Research, Development and Engineering Center (ARDEC),
Predictive Technology Branch. The primary goal of this study was to identify areas of
concem that would jeopardize the serviceability of ammunition within SA due to high
temperature, humidity, and solar radiation. U.S. Army Defense Ammunition Center and School
(USADACS), SMCAC-DEY, set up instrumentation packages with Quality Assurance
Specialist (Ammunition Surveillance) QASAS personnel performing onsite setup.

Tests were conducted on 24 ammunition items from 20 April - 1 November 1991. Tests
began on two items, the 120mm APFSDS-T M829A1 and 120mm APFSDS-T M829 rounds, on
20 April 1991 with the balance of ammunition instrumented thereafter. Tables shown within this
report are the highest peak external and iniernal temperatures recorded during the test period, as
well as the highest average daily peak internal and external temperatures during the test period.
Graphs shown within this report are the actual temperatures of the ammunition over the life of
the test.
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PART 3

PHOTOGKAFPHS
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
| SCHOOL - SAVANNA, IL

z.';“? This photo shows the weather station and instrumentation package installed at TSA
'j 1. Note, the wind speed, wind direction, and temperature/humidity sensor located
above the solar radiation panel.
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Items Instrumented at TSA #1

[IEM DRODIC LOT# INSTALLED PAGES
CTG, 60MM ILLUM M83A3 B627 LOW-69-64 07-14-91 72&7-3
CTG, 60MM SMK WP M302A1 B630 PB-1-2A 07-14-91 74 &7-5
CTG, 60MM HE M49A4 B632 MA-19-88 07-14-91 7-6 & 7-7
CTG, 60MM HE M720 B642 MA-89M030-001 07-14-91 7-8&7-9
CTG, 81MM ILLUM M301A3 C226 LOW-99-12 07-14-91 7-10 & 7-11
CTG, 120MM APFSDS-T M829A1 380 MHM90D094-005  05-12-91 7-12 & 7-13
CTG, 105MM HE M1 W/O FUZE C44s JA-69-29 07-14-91 7-14 & 7-15
CTG, 10SMM HEAT-T M456A2 Cs08 MA-88B144H001 06-07-91 7-16 & 7-17
CTG, 105SMM APFSDS-T M774 Cs23 MAB84A002-010 06-10-91 7-18& 7-19
CTG, 120MM APFSDS-T M829 C786 10P88A073-009 05-12-91 7-22&7-23
CHG, PROP 155MM RB M203 D532 INDB1H-070056 06-07-91 7-26 & 7-27
CHG, PROP 155MM RB M203 D532 IND9S0D-071280 06-07-91 7-26 & 7-27

CHG, PROP 155 MM RB M119A2 WO PRIMER D533 IND90A-071303 06-10-91 7-28 & 7-29

CHG, PROP 155MM GB M3A1 D540 IND87G-070748 06-10-91 7-30& 7-31
CHG, PROP 155MM WB M4A2 D541 BAJ-63448 06-10-91 7-32 & 7-33
PRQYJ, 155MM HE RAP M549A1 (COMP B) D579 10PB1UQ3L-019A  06-10-91 7-34 & 7-35
PROJ, 8IN HE RAP M650 D624 10P88U050-001 06-10-91 7-36 & 7-37
CHG, PROP 8IN WB M188A1 W/O PRIMER D662 IND85D-070342 06-10-91 7-38 & 7-39
FUZE, MTSQ M577/MS7T7A1 W/O BOOSTER N285 BWYV.7-14 06-07-91 744 & 745

FUZE, MTSQ M577/MST7A1 W/O BOOSTER N285 BWV82C012-017 06-07-91 7-44 & 745

FUZE, PROX M732 NON-PROP PKG N464 LS-83L013-003 06-07-91 7-46 & 747
Shillelagh Missile PA45 PHI.8-31C 07-14-91 748 & 749
TOW 2 PB93 HAQ-3148-4 06-10-91 7-50 & 7-51
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Items Instrumented at TSA #5

IEM

CTG, 4.2IN SMK WP M328A1 W/PD FUZE
CTG, 120MM HEAT-MP-T M830

CHG, PROP 155MM GB M3Al

PRQJ, 155MM HE RAP M549A1 (COMP B)
GRENADE, HAND FRAG M67

MINE, AT HEAVY M75 (GEMSS)

FUZE, PROX M732 NON-PROP PKG

DODRIC LoTs
C708 RD-4-7A
og} 1) MM-896-501.003
D540 RAD-69169-73
D579 10P86B034-010A
G881 LS-56-3C
K184 10P90D007-003
N464 LS-84B013-007

: N BARRC

07-27-91

07-27-91

07-27-91

07-27-91

07-27-91

07-27-91

07-27-91

7-20 & 7-21

7-24 & 1-25

7-30 & 7-31

734 &7-35

7-40 & 741

7-42 & 743

7-46 & 147




PART 5

External Maximum (Ext Max) Is the highest external temperature recorded during the test

External Average

Internal Maximun,

Internal Average

period over 90 minutes.

(Ext Avg) Is the highest average external daily temperature over
90 minutes.

(Int Max) Is the highest maximum internal temperature during the test
period over 90 minutes.

(Int Avg) Is the highest average internal daily temperature over
90 minutes.




PART 6

A. Environmental Conditions in SA. Environmental conditions during the test period showed
the peak solar radiation occurring during April - July 1991, with the highest average solar
intensity from April - June 1991. The above was somewhat unexpected, it would be typically
expected to have the highest solar radiation during the midsummer months. Maximum
temperatures were obtained from June - August 1991. Generally speaking, humidity in SA
increased during the test period while wind speed declined.

Table 1

Environmental Conditions During

Test Period
Date Temperature Humidity Wind Speed Solar Radiation
Degree F. Percent MPH Langley

Max Avg. Max Avg. Max Avg. Max Avg.
High High High High
Apr-Jun 107.2  94.6 603  40.6 30.7 18.1 11 0.9
Jun-Jul 109.1 102.8 | 918 519 273 151 1.1 0.8
Jul-Sep 109.5 103.3 100+ 51.7 258 154 0.9 0.8
Sep-Oct 103.1  98.6 100+ 89.2 252 120 0.9 0.8




B. 120mm APFSDS-T M829A1 Ammunition. The 120mm APFSDS-T M829A1 round
experienced peak external temperatures in excess of 148 degrees Fahrenheit, with the average
peak external temperature being 121.4 degrees Fahrenheit. Peak intemal temperatures exceeded
112 degrees Fahrenheit, with the average peak internal temperature being 1003 degrees
Fahrenheit. Of interest during this test was the lack of variation in peak temperature during the
test period. It would be expected that the peak temperatures during April - May 1991 would be
lower than June - July 1991; however, this wasn’t the case. Solar radiation was highest from
May - July 1991; therefore, the higher external temperatures were recorded.

Date
20 Apr-2Jun
3 Jun - 18 Jul

19Jul - 1 Sep

2 Sep-10ct

Table 2
Testing Conducted 20 April - 1 October 1991

Item: Ctg 120mm APFSDS-T M829A1

DODIC Ext Max. Ext Avg. Int Max.
Degrees F. Degrees F. Degrees F.
C380 148.8 117.1 107.3
C380 1484 1244 112.2
C380 141.8 122.2 110.6
C380 136.4 121.7 104.3

6-2

Int Avg.
Degrees F.
94.7

103.3
103.5

99.6




C. 120mm APFSDS-t M829 Ammunition. The 120mm APFSDS-T M829 round experienced
slightly higher peak extemnal temperatures than the M829A1 rounds at 151 degrees Fahrenheit.

The average peak external temperature for this round was 121.2 degrees Fahrenheit, with the
average intemal peak temperature being 99.4 degrees Fahrenheit. The slight variations in

temperatures experienced between the M829A1 and M829 rounds could be due to such

variables as temperature probe location, amount of adhesive used to secure the probe, and
variations in thermal mass, to name a few. As previously noted, this test showed higher peak
external temperatures during the late spring and early summer than later in the summer. Again
unexpected, but resulted from higher solar radiation levels during this period. Internal average
peak temperatures increased through August 1991 then declined, as expected.

Date

20 Apr-2Jun
3Jun-18Jul
19 Jul - 1 Sep

2 Sep- 1 Oct

Table 3
Testing Conducted 20 April - 1 October 1991

Item: Ctg 120mm APFSDS-T M829

DODIC Ext Max. Ext Avg. Int Max.
Degrees F. Degrees F. Degrees F.
C786 151.1 118.0 107.6
C786 150.5 124.9 1089
C786 142.5 1213 109.4
C786 136.0 120.6 1025

6-3

Int Avg.
Degrees F.
94.3

102.2
102.7

98.3




D. Ammunition Tested June - July 1991 During June 1991, 21 additional ammunition items

were tested. These items showed substantial greater variations in peak temperatures than the
120mm rounds. The 8-inch HE M650 projectile had the lowest temperature at 117.3 degrees
Fahrenheit to the TOW 2 BGM-71D missile being the highest at 161.5 degrees Fahrenheit.
Average peak external temperatures were substantially closer from 109.5 degrees Fahrenheit to
129.1 degrees Fahrenheit with all ammunition being within 20 degrees of each other including
the TOW 2 BGM-71D missile at 126.3 degrees Fahrenheit. Average peak internal temperatures
showed even smaller variation between ammunition with 101.6 degrees Fahrenheit being the
lowest versus 111.3 degrees Fahrenheit being the highest, and within several degrees of the
ambient peak temperatures. Again, thes,  dings were surprising in the fact that some overpack
containers are made of wood, a pocr heat transfer media, and others are made of metal, a good
conductor of heat. This strongly suggests that items sensitive to high skin temperatures dissipate
off heat fairly rapidly and don’t transmit heat inward to the extent expected. As an example, the
8-inch M188A1 propelling charge container with metal canister had peak external temperatures
of 149.5 degrees Fahrenheit with peak intemnal temperatures of only 110.9 degrees Fahrenheit,
or approximately 40 degrees lower. During this time period, the TOW 2 BGM-71D missile
showed the highest external skin temperature and can be contributed to the peak solar radiation
during this timeframe.

Table 4

Testing Conducted 4 June - 18 July 1991

Item DODIC Ext Max. ExtAvg. IntMax. IntAvg.
Degrees F. Degrees F. Degrees F. Degrees F.
Ctg 60mm [Il M83A3 B627 133.6 127.7 106.6 101.6
Ctg 60mm Smk M302A1 B630 131.9 129.1 105.5 103.1
Cig 60mm HE M49A4 B632 123.7 121.0 107.7 1034
Ctg 60mm HE M7202 B642 131.8 129.1 113.1 107.2
Ctg 81mm IIl M301A3 C226 1323 128.1 104.3 103.2
Ctg 105mm HE M1 C44s5 133.0 128.8 109.8 108.2
Ctg 105Smm HE M456AZ C508 148.2 126.3 1153 106.6

Ctg 105Smm APFSDS-T M774 Cs23 149.5 127.0 110.0 103.2




Chg Prop 155mm M203
Chg Prop 155mm M203
Chg Prop 155mm M119A2
Chg Prop 155mm M3A1
Chg Prop 155mm M4A2
Proj 155mm HE MS549A1
Proj 8-in HE M650

Chg Prop 8-in M188A1
Fuze MTSQ M577

Fuze MTSQ M577

Fuze Prox M732
SHILLELAGH MGM-51

TOW 2 BGM-71D

D532

D532

D533

D540

D541

D579

D624

D662

N285

N285

N464

PA4S

PB93

6-5

145.7

147.1

142.9

147.8

143.9

128.5

117.3

149.5

147.4

139.7

141.6

129.2

161.5

1241

1274

125.0

126.9

1240

112.7

109.5

1285

1254

119.2

121.2

126.1

126.3

119.5

1126

120.0

1144

1129

123.6

114.6

1109

1111

114.2

1104

115.1

1211

108.9

105.6

108.6

106.4

106.3

110.5

107.9

105.2

104.4

105.4

103.6

111.3

110.6




E. Ammunition Tested July - Septernber 1991. During 9 July - 1 September 1991 the maximum
peak external temperature reached was 157.6 degrees Fahrenheit in the 4.2-in Smk WP M328A1
w/PD Fuze, with the lowest peak temperature, again, being the 8-inch projectiles, at 118.9
degrees Fahrenheit. Tue 8-inch projectiles showed the lowest temperature gain due to the mass
required to be heated prior to elevated skin temperatures. During this phase of testing all items
had peak external temperatures of 138.3 degrees Fahrenheit plus or minus 19.4 degrees
Fahrenheit. As noted during the first phase of testing on these 24 items, the average internal
peak temperatures on all items were fairly close at 107.7 degrees Fahrenheit plus or minus 5.4
degrees Fahrenheit. This data again suggests that internal temperatures are not directly related
to the material the ammunition is packed in. Reference: wood, plastic, cardboard, etc., and the
fact that internal temperatures remain fairly close even though some items have high external
skin temperatures.

Table 5

Testing Conducted 19 July - 1 September 1991

Item DODIC ExtMax. Ext Avg. IntMax. IntAvg.
Degrees F. Degrees F. Degrees F. Degrees F.
Ctg 60mm Ill M83A3 B627 149.6 129.5 105.3 102.3
Ctg 60mm Smk M302A1 B630 150.9 130.7 107.4 1044
Ctg 60mm HE M49A4 B632 143.8 126.6 107.1 103.7
Ctg 60mm HE M7202 B642 148.2 130.5 111.1 107.0
Ctg 81mm Ill M301A3 C226 135.1 123.8 107.7 104.8
Ctg 10Smm HE M1 C445 149.9 130.1 114.7 109.8
Ctg 105mm HE M456A2 C508 1444 123.7 116.7 107.8
Ctg 105mm APFSDS-T M774 C523 146.4 124.6 108.7 102.7

Ctg 4.2-in Smk WP M328A1 C708 157.6 146.3 105.7 101.8
w/PD Fuze

Ctg 120mm HEAT-MP-T

Chg Prop 155mm M203




Chg Prop 155mm M203
Chg Prop 155mm M119A2
Chg Prop 155mm M3A1
Chg Prop 155mm M3A1
Chg Prop 155mm M4A2
Proj 155mm HE M549A1
Proj 155mm HE M549A1
Proj 8-in HE M650

Chg Prop 8-in M188A1
Mine AT Heavy M75 (GEMSS)
Fuze MTSQ M577

Fuze MTSQ M577

Fuze Prox M732

Fuze Prox M732
SHILLELAGH MGM-51

TOW 2 BGM-71D

D532

DS7°

D540

D540

D541

D579

D579

D624

D662

K184

N285

N285

Nd464

N464

PA45

PB93

6-7

139.3

142.9

1433

1524

140.2

121.8

145.7

1189

1444

152.4

143.7

135.5

139.2

155.2

147.8

136.2

1213

123.6

124.0

1394

120.7

109.5

145.7

110.0

125.2

138.5

123.2

1171

119.2

141.5

132.6

113.2

1183

115.7

112.6

107.1

112.6

119.1

109.5

114.0

112.5

110.0

1111

111.9

109.9

11G6.5

124.1

121.9

109.3

107.7

166.0

102.6

105.3

108.2

106.1

107.1

106.1

105.5

104.2

104.8

104.3

106.2

113.1

109.5




F. Ammunition Tested Septembey - Qctober 1991, During this series of tests, maximum peak
external tem perature reached 154 degrees Fahrenheit for the SHILLELAGH MGM-51 missile

with peak temperatures for all items being 133.8 plus or minus 20 degrees Fahrenheit.
Irrespective of the external temperatures, average neak internal tem peratures ranged from

103.5 degrees Fahrenheit plus or minus 9.4 dcgrees Fahrenheit. Of interest during this test is the
over all reduction in the external maximum temperature of the TOW 2 BGM-71D missile and
the general increase in temperature of the SHILLELAGH MGM-51 missile (refer to tables 4 - 6
for temperature details). This general trerd could be due to the location of tem perature probes
on the missile’s surface with the SHILLELAGH MGM-51 exposed to dit=ct sunlight for a
longer period of time than the TOW 2 BGM-71D missile during late summer and early fall

timeframe.
Table 6
Testing Conducted 2 September - 16 October 1991
Item DODIC ExtMax. ExtAvg. IntMax. IntAvg.
Degrees F. Degrees F. Degrees F. Degrees F.
Ctg 60mm Il M83A3 B627 143.7 130.7 97.2 94.5
Ctg SOmm Smk M302A1 B630 147.8 132.8 10C.5 100.1
Ctg 60mm HE M49A4 B632 1415 1282 08.8 98.2
Ctg 60mm HE M7202 B642 142.2 130.4 102.1 98.9
Ctg 81mm Il M301A3 C226 122.8 114.0 100.2 100.0
Ctg 105mm HE M1 C445 146.4 1313 108.7 106.2
Ctg 105mm HE Md456A2 C508 138.7 1248 111.9 105.3
Ctg 105mm APFSDS-T M774 Cs23 143.2 124.2 102.8 98.6
Ctg 4.2-in Smk Wi M328A1 C708 152.9 131.5 101.5 94.1
w/PD Fuze -

Ctg 120mm HEAT-MP-T M830 c787 150.5 129.6 112.4 102.4

‘ Chg Prop 155mm M203 D532 134.5 120.8 113.0 106.4




Chg Prop 155mm M203
Chg Prop 155mm M119A2
Chg Prop 155mm M3A1
Chg Prop 155mm M3Al1
Chg Prop 155mm M4A2
Proj 155mm HE M549A1
Proj 155mm HE M549A1
Proj 8-in HE M650

Chg Prop 8-in M188A1
Mine AT Heavy M75 (GEMSS)
Fuze MTSQ M577

Fuze MTSQ M577

Fuze Prox M732

Fuze Prox M732
SHILLELAGH MGM-51

TOW 2 BGM 71D

D532

D533

D540

D540

D541

D579

D579

D624

D662

K184

N285

N285

N464

N464

PA4S

PB93
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137.5

140.1

140.4

144.5

135.0

113.2

151.5

116.8

141.0

143.9

137.9

127.3

134.9

144.1

154.4

135.7

123.9

123.3

124.7

1255

120.3

105.9

1313

108.8

124.5

1243

1229

116.0

118.7

126.0

140.1

116.0

104.3

108.7

106.5

1013

10S.1

111.9

106.8

108.9

110.2

105.8

102.4

102.5

103.3

105.0

120.4

115.5

100.5

103.1

102.0

94.7

101.1

105.4

98.2

103.6

104.2

96.8

98.6

100.1

99.5

96.7

112.8

107.9




G. Ammunition Tested October - November 1991. During the final series of tests the 155mm
HE M549A1 experienced the highest extemnal temperature of 131.7 degrees Fahrenheit as well
as the highest average external temperature of 112.9 degrees Fahrenheit, which is to be
expected. On the other hand, peak internal temperature was found in the 120mm HEAT-MP-T
M830 to be 99.7 degrees Fahrenheit. Thiz item also had the highest average intemal
temperature of 88.8 degrees Fahrenheit.

TABLE 7

Testing Conducted 17 October - 30 November 1991

Item DODIC Ext Max. ExtAvg. IntMax. IntAvg.
Degrees F. Degrees F. Degrees F. Degrees F.
Ctg 4.2-in Smk WP w/PD Fuze C708 1274 111.5 86.5 78.7
Ctg 120mm HE-MP-T M830 C787 103.3 111.1 9907 88.8
Chg Prop 155mm M3A1 DS540 120.5 105.0 85.8 78.5
Proj 155mm HE MS49A1 D579 131.7 112.9 92.1 82.2
Mine AT Heavy M75 (GEMSS) K184 122.2 104.7 91.6 81.4
Fuze Prox M732 N464 124.0 107.8 89.4 79.4
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PART 7




TIECOWN STRAP, 2/4" X .035" OR ,001" X
15'-8" LONG STEEL STRAPPING (5 REQD ),
SEE GENERAL NQTE “D" AT RIGHT,

18

<

Q

LOAD STRAP, 3/4 X 035 OR 031" X
18'=0= (2 REQD ), SEE GENERAL NOTE
*C~ AT RIGHT,

SEAL FOR 3/4" STRAPPING
(7 REQD, \ PER STRAP ).
CRIMP EACH SEAL WITH

TWO PAIR OF NOTCHES,

é’
4

\

533

PALLET UNIT
SEE GENERAL NOTE *B* AT RIGHT.

40 BOXES OF 40MM CARTRIDGE (9 PER BOX ) @ 57 L8S

4035 2
S\ ' LOCATION OF
< ) \'O'/’ EXTERIOR
v '\\\/ \,/' TEMPERATURE
'\\‘ ' PROBE
' / \" //' .
< > "\% gl
A <]
" /’\\\\‘\\| 4 .
™ [P >‘ 525
\T\ D \\\ > l )
q N m "‘\/ \  INDICATES
k | LOCATION OF
*\ 4 A / INTERIOR
_ / TEMPERATURE
w0 x 4 RN \7 o - PROBE %
» \w
TN 3 L\ g /l
QS
N q | 5
\E' \ l N x*
& /
LOCATION FOR 48’ \E < " 40" TSPACER ASSEMBLY (1 REQD),
SECUREMENT OF A '/ SSE THE DETAIL BELOW,
STRAP CUTTER, SEE STAPLE TIEDOWN STRAPS
GENERAL NOTE “F* \/ TO SPACER,
AT RIGHT, %

NOTE:
=" POSITION PROBE INSIDE
INNER PACK

2,280 LBS ( APPROX )
56 LBS

DUNNAGE -~ e

80 LBS

.w e

PALLET--om e -

2,416 \BS ( APPROX )

TOTAL WEIGHT

66.0 CU FT ( APPROX )

CWBE

DODIC: B627

TITLE

ORAFTSMAN {y

TEST ENGINEER

60 MM ILLUM. MORTAR,
MB83A3

CHMIEF, VALIDATION ENGINEERING DIVISION

U. 8. ARMY DEFENSE AMMUNITION CENTER AND 3CHOOL,

SAVANNA, ILLINOIS 61074-9639
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%AL FOR /4" SIRAPPING | 6 REQD, INDICATES LOCATION OF

| PER STRAP ). CRIMP EACH SEAL WITH EXTERIOR TEMPERATURE
TWO PAIR OF NOTCHES; - PROBE —

TOP CLEATS ON THE BOXES
IN THE OUTSIDE STACKS WILL
B TURNED INWARD ~—

TIEDOWN STRAP, J/4" X ,035"
OR 031" X 14°-0" LONG STEEL
STRAPPING (4 RECD ), $E
GENERAL NOQTE D" AT
RIGHT e
‘ (1]
>T|% l
. 4' > - —— INDICATES
/) 483,/  LOCATION OF
INTERIOR
TEMPERATURE

‘ PROBE
40" X 48" a

PALLET.

HORIZONTAL \

STRAP, 3/4" X 035"

ORr .031* x 16'-3~ 48

LONG STEEL STRAPPING

ngqacz.ﬂse:mc”e:eut TYPICAL LOCATION FOR SECUREMENT
OF A STRAP CUTTER. SEE GENERAL
NOTE “F* AT RIGHT.

PALLET UNIT
SEE GENERAL NOTE "B" AT RIGHT.

32 BOXES OF 40MM CARIRIDGES (9 PER BOX ) 8 57 WBS c-ocemmmccvcunnn l,ﬂ;; t:g { APPROX )
DUNNAGE «scmemccemmmmmcmsammeceomosmmcmevanscmammeommamonommammnoneons
TR 1 P 80 L8
TOTAL VEIGHT =encmummmmmemncmnmmmmeoncmemmmen 1,926 LBS ( APPROY: )
CUBE ==memmcmmmmom e oo e em e mntmm oo ne 48.3 CU FT ( APPROX )

B DODIC: B630
AT G ""* CARTRIDGE, 60 MM
TEST ENGINEER sMOKE wp MBOZA'

?;lEF, VALIDATION ENGINEERING DIVISION] U.S. ARMY DEFENSE AMLIUNITION C I TER AND SCHOOL, SAVANNA, ILLINOIS §1074-9639
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SEAL FOR 1/4" STRAPPING 4§
REQD, 1 PER STRAP), CRIMP
EACH SEAL WITH TWO PAR
OF NOTCHES.

LOAD STRAP, 3/4" X 035"
OR 031" X 15'«1* LONG
STEEL STRAPPING (3 REQD),
SEE GENERAL NOTE "C"

SEe cEnERAL ! —LOCATION OF ‘

EXTERIOR TEMPERA-
TURE PROBE

TIEDOWN STRAP, 3/4*
X 035" OR 031" X
13'<9" LONG STEEL
STRAPPING (3 REQD )
SEE GENERAL NOTE
"D* AT RIGHT,

35" X 45-112*
PALLET,

INDICATES LOCATION
OF INTERIOR

TEMPERATURE PROBE*. 35"
TYPICAL LOCATION
FOR SECUREMENT OF
#NOTE! A STRAP CUTTER, SEE
—— POSITION PROBE INSIDE GENERAL NOTE "F*

FIBER CONTAINER, BUT NOT IN PALLET UNIT AT RIGHT,

CONTACT WITH CARTRIDGE
SEE GENERAL NOTE "8 AT RIGHT,

27 BOXES OF 60MM CARTRIDGE (12 PER BOX ) @ 56 LBS ~=e—e————— 1,512 LBS ( APPROX )

DUNNA GE - 7 L85
PALLET 85 L8S
TOTAL WEIGHT 1,504 LBS (APPRCX )
Cust 46.9CU FT ( APPROX )

DODIC: B632
RS "7 60 MM HE MORTAR, M49A4

TEST ENGINEER

CHIEF, VALIDATION ENGINEERING DIVISION| U.8. ARMY OEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS §1074-963%
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—LOCATION OF EXTERIOR
TEMPERATURE PROBE

LOCATION OF INTERIOR
TEMPERATURE PROBES

DODIC: B642

RS " CARTRIDGE, 60 MM
TEST ENGINEER HE’ M720

CHIEF, VALIDATION ENGINEERING DIVISION| U.S. ARMY DEFENSE ANMUNITION CENTEN AND SCHOOL, SAVANNA, ILLINOIS 81074-9639
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DODIC: C380

""" CARTRIDGE, 120 MM:

PROBE

LOCATION OF EXTERIOR

TEMPERATURE

ARWPR= - —— g WP

A AT N

Y AL
NP

APFSDS-T, M829AlI

U.8. ARMY DEFENSE AMMUNITION

iLLINOIS 61074-963%

CENTER AND SCHOOL, SAVANNA,

DRAFTSMAN ’rﬂs

ENGINEER

TESY

CHMIEF, VALIDATION ENGINEERING DIVISION

7-12




LOCATION OF INTERIOR
TEMPERATURE PROBE

3

36.8

- -

- -
-y

‘.",‘l\ s"'.'“
Ly -

:,“:1‘10.\"“',_&7\,
AN AN

®bOSITION PROB
DIRECT CONTAG

MADE IN USA (FUR AMERICAN ROUNDS)

CASE BAS. AND SEAL
ASSEMSLY LOTNO.

HEAT TREATMENT NUMBSER
CARTRIDGE NOMENCLAYURE
CARTRIDGE LOT NO.

120MM
Me22

J R

ARD 83-0666-D I

E INSIDE CONTAINER, BUT NOT IN
T WITH ROUND, OR USE INERT CARTRIDGE.

CODIC: C380

[ORAFTSMAN RS

TEST

"™ CARTRIDGE, 120 MM:

|

APFSDS -T, M829Al

CHIEF, VALIDATION ENGINEERING OIVISION

U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS CIO‘M-QCSD]

7-13
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TIEDOWN STRAP, 3/4° X ,035* OR
J1* X 14°=11" LONG STEEL
STRAPPING (4 REQD), SEE
SEAL FOR 3/4* STAAPPING (6 REQD, | GENEML NOTE "b* AT RIGHT,—
PER STRAP Y, CRIMP EACH SEAL WITH
TWO PAIR OF NOTCHES,

— LOCATION OF
EXTERIOR
TEMPERATURE
PROBE

INDICATES

35- i\ 45-12* LOCATION OF

PALLET; INTERIOR
TEMPERATURE
PROBE

TYPICAL
LOCATION FCR
SECUREMENT OF
A STRAP CUTTER,
SEE GENERAL

NOTE "F= AT

RIGHT —

LOAD STRAP, 3/4* X . @35* OR
Q01" X 16'-8" LONG STEEL
STRAPPING (2 REQD), SEE

PALLET UNT GENBAL NOTE "C* AT RIGHT,
SEE GENERAL NOTE "8" AT RIGHT,

24 BOXES OF 1065MM CARTRIOGES (2 PER o ) @ 105 LBS coom== 2,520 LBS (APPROX )

DUNNAG € 7 us

PALLET - - - 65 LBS
TOTAL WHGHT 2,592 LBS (APPROX )
cuse 32.4 CU FT (APPROX )

DODIC: C445

fmn TRS TITLE CARTR'DGE’ |05 MM
TEIT ENGINEER HE Ml w, 0 FUZE

CMIZP, VALIDATION ENGINEERING DIVISION | U.3. ARMY DEFENSE AMMUNITION Cbﬂll AND $CHFOOL, SAVANNA, ILLINOCIS &I0T4-963%

7=14




PLACE INTERIOR TEMPERATURE
PROBE ON CARTRIDGE CASE END

——
[ﬁ' R
| g |

1
-
‘l—. —-————-'

DOUBLE END OPENING CONTAINER

DODIC: C445

AT b8 " CARTRIDGE, 105 MM
TEST ENGINEER HE M' W/o FUZE

CHIEF, VALIDATION ENGINEERING DIVISION| U.8. ARMY DEFEINSE ‘l“lTlOﬂ CENTER AND SCHOOL, SAVANNA, ILLINGIS €1074-9699,




TEMPERATURE PROBE -

INDICATLS PAN
SERMS CONTAINER,

WNDUNG STRAP, 3/4° X 038"
O 031 X 11'4° LONG STRIL N
STAPMING (2REQD). SEE
SMCIAL NOTI 2 MLOW,

STASILZING STRAP, 3/4° X .G33°
Or .GI° X 94" LONG STERL
STAPPING () HEQD ), SEE
SMCIAL NOTT 3 3BLOW,

LOCATION OF EXTERIOR

THOOWN STHAP, V4" X .038* CR 001" X
10" LUNG STIAL STRAPING (4 RIS ).

~SIAL FOR ¥/4° STRAP (7 £40D, | PR STRAP),
CRIMP [ACN AL WITH TWO PAR OF NOTCHES,

INDICATES
LOCATION OF
INTERIOR
TEMPERATURE
PROBE

PALLET DUNNAGE (| REQD ).
SH "ODUNNAGH DITAIL" ON
PAGE S,

ISOMETRIC VIEW

DODIC: C508

[ORAFTSMAN TKS '

TEST ENGINEER

TiTLE

CARTRIDGE, 105 MM
HEAT-T MA456A2

CHIEF, VALIDATION ENGINEERING DIVISION

U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOCIS 6iOT4-

7-16
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TWO PAR OF NOTCHE.,

SEIAL FOR ¥/4® STLAPPING
(2REQ0, 1 pm STAAS ).
CRIMP LACH SEAL WITH

TWO PAR OF NOTCHS.

SIAL POR 1-1/4" STRAPPING (3 REQD,
1 PR STRAP ), CRIMP LACH SEAL WITH

SE GINBAL NOTL “3* ON MGE 2.

- LOCATION OF EXTERIOR
TEMPERATURE PROBE

— METAL PALLET, 43-1/2° X 484/8°
S$EE GINBAL NOTE *i ON

INDICATES PATO4 METAL CONTAINR,

INDICATES LOCATION OF

INTERIOR TEMPERAYURE
PROBE

JSOMETRIC VIEW

JINIT RATA:
cusE 46.7 CUNIC FEET { APRROX )
CONTAINR 2 u% 70 088 2,100 Was { ApmoN )
OUNNAGE 8 \ss
PALLET S — 173 8S
TOTAL wHOMT 2,28 88 { ArmON )
DODIC: C523
ORAFTBMAN TITLE 7
7R

TEST ENGINLER

CHIEP, VALIDATION ENGINEERING DIVISION

I05 MM CARTRIDGE, APFSDS-T
XM774

U.8. ARMY OEFENSE AMMUNITION CENTER AND SCHMOOL, SAVANNA, ILLINOIS $i1074-9¢28




CASE CARTRIDGE ANG LIMER ASKIVELY
ale 1
[ .& -ml.n-c- w. 0.1, QLACK,

DM ALl NOF

AND
roan
g
e
PREVIOUS COsTweg
OR FRONT BOUMRELET SHORD NOT B8 CRAACKED.

M30Q
<yt iyl
{3
-
DHEWS
mlu“‘
oot vo my
SETWEEN
Yy ! TO-17¢,
= S, s e o o
m 0. ~$ Y0110, ‘E‘l
A
-
¥ POSITION INSIDE CONTAINER, NOT IN CONTACT

N

FRIMER
.LCLEC
Le g

LOCATION OF INTERIOR
TEMPERATURE PROBE
2
%u -QZQQGG(‘

I Al S
i by
i .a&%?! %ﬁ'

: |
g!.'.ll.'..'.l.'. lllrzn T e

I

WITH CARTRIDGE; OR USE INERT CARTRIDGE

PACK G, O RING, MS29775 121

: xiagg

ik
o) il
T
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11EDOWN STRAP, 3/4* X 035" OR 031" X 11'-g* LOCATION OF EXTERIOR

LONG STEEL STRAPPING (4 REGD ). SEE TEMPERATURE PROBE
GENERAL NOTE "D* AT RIGHT, ~—

SEAL FOR 3/4" STRAPPING ( 5 REQD,
| PER STRAP), CRIMP EACH SEAL WITH
TWO PAIR OF NOTCHES

INDICATES LOCATION .

° OF INTERIOR
TEMPERATURE
PROBE ,

35" x <

45-1/2" S 8

PALLET. 4§~

\ HORIZONTAL STRAP, 3/4" X 035"
OR .031* X 14'-9" LONG STEEL
STRAPPING (1 REQD ). SEE
GENERAL NOTE "C" AT RIGHT,
453

SPACER ASSEMBLY
() REQN ). SEE
DETAIL BELOW. STAPLE
HORIZONTAL STRAP

TOP CLEATS ON THE BOXES IN TME
OUTSIDE STACKS WILL BE TURNED
INWARD,

TO THE "SPACER TYPICAL LOCATION FOR SECUREMENT OF A STRAP CUTTER. !
ASSEMBLY" AS SHOWN, SEE GENERAL NOTE "F* AT RIGHT,
PALLET UNIT

SEE GENERAL NOTE "B" AT RIGHT,
. 20 BOXES OF 4.2" CARTRIDGES (2 PER BOX ) @ 70 LBS w=e~—umaceme—- 1,400 LBS { APPROX )

DUNNAGE 19 L3S

PALLET - 65 L8S
TOTAL WEIGHT ' 1,484 LBS { APPROX )
cUNE 31.5 CU FT { APPROX )

DODIC: C708

T AR " CARTRIDGE, 4.2 INCH
T - SMOKE WP M328Al W/PD FUZE

CHIEF, YALIDATION ENGINEERING DIVISION| U.8. ARMY OEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS 81074-943%
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|

X s

veL 8
INDICATES CONTAINERS
THAT WILL CONTAIN
INTERIOR PROBES AT
THE CENTER OF THE

CONTAINER

. -h?
I w
v VAR
RIVARRIERLS
T AT NN W

NN
’ R Y)

e o gy o
\)

£ AN
NN F
VLT K
NI X
Y oc=t®

ISOMETRIC VIEW

g
:f nE . 3
5 Pl
E i A i |
8 % Ll ch &% g
5 Sf caf Mg gl
rgaz 3: §§‘§ Sif &
g 3535 géi g 5=l gk 3?
2 gg3% Z. g R8a
: matlm o 8

DODIC: C786

" TR " CARTRIDGE, 120 MM
T APFSDS-T . M829

CHIEF, VALIDATION ENGINENRING DIVISION| U.£. ARMY DEFENST AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOCIS 61074
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

LOCATION OF
INTERIOR
TEMPERATURE
PROBE

DODIC: C787

[ R "™ CARTRIDGE, 120 MM
TEST ENGINEER HEAT —MP -T M83O

CMIEF, VALIDATION ENGINEERING DIVISION| U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHGOL, SAVANNA, ILLINOIS 61074-9439




—LOCATION OF INTERIOR
TEMPERATURE PROBE

*
ne ,
=
11 Y =
LOT NO
- 38.6 (981mm) APPROX.

*POSITUON PROBE INSIDE CONTAINER, BUT NOT IN
DIRECT CONTACT WITH ROUND.

DODIC: C787

WTM"TRQ TiTLE CARTR'DGE ’ |20 MM
TEST ENGINEER HEAT -MP "T M830

CHIEF, VALIDATION ENGINEERING DIVISION| U.B. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS ClO?Q-”j




LOCATION OF EXTERIOR
TEMPERATURE PROBE

- STRAPPING O MD, 1* X 4* X @
//\:mxh

ISOMETRIC VIEW

DODIC: D532

"™ CHARGE, PROPELLING
155 MM RB M203

CHIEF, VALIDATION ENSINEERING DIVISION| U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS CIO""’C“J

7-26
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SAL KGR QA $TRAP (4 NGO, | P 3
CAMP IACH AL WITH WO Ma am':
~ I 14K 4% X &
R ;{ Muw“‘:&'m}. NAR 1O Tit MTIiNg
l /ﬁmm.rlﬁxol-(am),
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ThE NTI DA TE S ¥ 3 , , OOWN SRA, W X .@1e - .
S | NI~

TN, 2o X 40 X 4 (4 QD).

DODIC: D533

[DRAF TSMAN Rs

TEST ENGINEER

TITLE

155 MM PROPELLING CHARGE
MII9 SERIES W/0 PRIMER

[cHIEF, WALIDATION ENGINEEZRING DIVISION

U.8. ARMY DEFENSE AMMUNITION CENTER AMD SCHOOL., BAVANNA, ILLINOIS €I0T4-
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‘LOCATION OF EXTERIOR
TEMPERATURE PROBE

SIAIING AOARD, 14 X 40
X 41-VE 13 ugs),

o W’ mTareiNG | § i,
INTRMABATE Buldna i ASSIMSLY CUMW LACH Sl Wity
(14230) * NOTOUS,

SUNNAGE -

2:“'(?“\ .I
. 8
Wi nay n 8
ARWLY A® sttal ON
LU ¥N

MULIT BUNMAGE AMCIMALY N ;\' / z‘/'ﬂ.". ‘v 3 X Gevre raum,

INDICATES LOCATION OF
INTERIOR TEMPERATURE

PROBE

DODIC: D540
T RS " PROPELLING CHARGE, M3 (GB)

TEST ENGINEER FOR '55 MM HOW|TZER

U.B. ARMY DEFENRSE AMMUNITION CENTER AND SCHOOL, SAVANNA, 1LLINOIS CIO'N-’C!’]

CHIEP, VALIDATION ENGINEERING DIVISION




] , : _ | I o T -
3! Lt
| gre——y———y g\i _ T ===
| P — 3
WG A 5 A L 3
g'!i , 2 T YRTTSTNTT

0¥Sa 31000 |

“WLLI-6-18 AWM XS 1 BV IE -
Tosso9s) M2 33°) "oONWD ¢
20d20 Sknum.«:af ONY 1NN 203 QI ¢ .8

‘Fuun> 20 ONI JLINSI F300 TTVY 79 1AM FNIYNIILTY 20
2-2/56 000 O LUK IIVINOIO 1) R1ITIS FILINN IN0 - z
{ SHISSIVEOCIP- 2 -2y Qv OSSZ -V -1 23S -

-'$310

jATNO 39uVHD 183INI 3sn Mﬂ*

72- 9093988 - AANICSY SNIOYDT € quiwtut.

1- S0 P90 -AIONISSY INAVOT 2 LNIVTAIN/ _
£-904380 - ATIISSY Inkvol I&S&E./ \ L099999-AWMISSY IV YILINDH ONY 35¥3
¥ L Yol ,_J__?_T;_I
CAYAN -
$-909$902 - STONISSY SNOVD] & ksaﬁzT\*w \

u!. o ]
3804d 3YNIVH3IANIL ¢o_xw._.z_l\

40 NOI1WD01 S§3iwvdla.

B L9-5-0/3E09 WO

As98- vgo) |

K




OUNNAGE ASIOMALY (3 WD),

SH ™ML "DUNNAGE APREMILY®

OLTAIL AND T “SALLEY

SUNNAGE LOCATION® BITALL

ON MOL 5. -
NICAWN STRAP, W4°
A" Ok DI X W
FTEL ST MNG (4 0

-LOCATION OF
EXTERIOR TEMPERATURE

LOCATION OF
INTERIOR
TEMPERATURE
PROBES

INDICATYS THE M3 widd
ONTA INSE

S 0N
2N

. yii‘ s

LB A VW5

ISOMETRIC View

DODIC: D541

DRAFTSMAN /].%

TEST ENGINEER

TiTLE

CHARGE, PROPELLING, 155 MM
WB M4 SERIES

CHIEF, VALIDATION ENGINEERING DIVISION

U.8. ARMY OEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINGIS 6€1074-963%




21.0 MAX -

LOCATION OF INTERIOR
TEMPERATURE PROBE —

~CHARGE 6 INCREMENT

IGNITER PAD FLASH REDUCER

2o
LA
,

I

TIE

HARGE 5 INCREMENT

BASE CHARGE (3)
CHARGE 4 INCREMENT

CHARGE 7 INCREMENT

*POSITlON PROBE INSIDE CONTAINER, BUT NOT IN

DIRECT CONTACT WITH CHARGE.

DODIC: D54

m‘“'fﬁﬁ TITLE CHARGE' PROPELL|NG’ '55 MM
TEST ENGINEER wa M4 SER|ES

CHIEF, VALIDATION ENGINEERING DIVISION]| U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, BAVANNA, ILLINOIS IlO'M-.V




| FPALLET ( PALLET UN1T 1)

UMIT WOOM o omvams 30 800 (A8 ( APPRCRE )
CUl i s aas §,4 €Y Y

TSV G/PALLET { PALLET UNIT 3)

Ut waligwr Y34 LS { APTRON §
U - L RN ]

$° APALLET { PALLET UNIT S}

LOCATION OF
EXTERIOR

TEMPERATURE
PROBE

193MM, IWPALLET | PALLET UNIT 1)
NIt wiigH?
(=% U

@4 M8 { Amox )
\BATH, §

(./ \
1Y

(¢

(0

Pedd

\A
ayy \\
.

¥’ UPALLET | PALLET UNIT &)
UNIT WiioMT
am

¥ LPALLET { PALLET UNIT 6}

UMIT WEioNT L% (
U ¥ Gl:."“w’ UNIT WaigwT - 1,301 88 ( WMOX)
[-%] ]} LAK-TE, N
PALLET UNIT DETAILS DOD|C: D579
TITLE

DRAFTSMAN Tﬁg

TEST ENGINEER

155 MM PROJECTILE: HE, RA

CHIEF, VALIDATION ENGINEERING DIVISION

U.S. ARMY DEFENSE AMMUNITION CENTEAN ANO SCHOOL, SAVANNA, ILLINOIS 61074-9630
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B’ APALLET { SMALL )

UNIT MUIGNT st s 1, 20 WS ( AWROX ) :
cun CNY-TE 0’ &/PALLET (LARGE |

UNIT WRIGHT -~ 1,301 WS { APPAOX)
UM e 190 QU MY

paus® it oS DODIC: D624
DRAFTSMAN TR‘S TITLE 8 lNCH PROJECT'LE’ RA ,

TEST ENGINEEN HE: M650

CHIEF, VALIDATION ENGINEERING DIVISION | U.S. ARMY DEFENSE AMMUNITION CENTER AND SCMOOL, SAVANNA, tLLINOIS 61074-96¥
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INDICATES LOCATION OF
INTERIOR TEMPERATURE
PROBE

% NO INSTRUMENTATION
SHOULD BE POSITIONED
ON OR NEAR LOWER
PROJECTILE BODY DUE
TO PRESENCE OF ROCKET
MOTOR PROPELLANT

- ’

DODIC: D624
DRAFTSMAN 'I-R,g rm.zB 'NCH PROJECT'LE

TEST ENGINEER

CHIEF, VALIDATION ENGINEERING DIVISION] U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS 8:074-9639




LOCATION OF EXTERIOR
TEMPERATURE PROBE

INDICATES CONTAINERS THAT WILL CONTAIN
INTERIOR PROBES AT THE CENTER OF THE CONTAINER

DODIC: D662

*** 8IN. PROP CHARGE, XMI8BE2,
============ FOR 8 INCH HOW.; SP, MIIOE2

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII u.s. MUNITION CENTER AND SCHOOL, 34 N

7-38
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SEAL FCR 3/4* STRAPPING TIEDOWN STRAP, 3/4* X 035" CR 031"
(7 REQD, ) PER STRAP)., CRIMP EACH X 14'-4% LONG STEEL STRAPPING (4 REQD).
SEAL WITH TWO PAIR OF NCTCHES. SEE GENERAL NCTE "D AT RIGHT,

-LOCATION OF
EXTERIOR TEMPERA-
TURE PROBE .

52"

AR

- .
s 40" X 48"

. PALLET, H
' g

LOAD SThAP,
3/4 X .035% OR
.031% X 15'-9* LONG
STEEL STRAPPING (3 REQD ). 40"
SEE GENERAL NOTE
«C* AT RIGHT. -~
i TYPICAL LOCATICN FOR ,
"o gEUCTLIJ::MEg‘EYE cc)fe r:srﬂt” INDICATES LOCATION OF
NOTE F- AT RIGHT, INTERIOR TEMPERATURE

PALLET UNJT  PROBES %
SEE GENERAL NCTE “B* AT RIGHT,

48 BOXZS OF HAND GRENADE ( 16 PER BOX ) @ 43 LBS —-

2,064 LBS ( APPROX )}

DUNNAGE- ———- B LBS :
PALLIT-— 80 LBS .
T )TAL WEIGHT-= 2,152 LBS { APPROX ) “
»* CUBE 54.3 CU FT ( APPROX ) .
N NOTE: '
v POSITION PROBES INSIDE FIBER CONTAINER WITH INERT GRENADE

DODIC: G88I
T TRS "™ GRENADES (GENERAL)

TEST ENGINEER

CHIEF, VALIDATION ENMGINEERING DIVISION | U.8. ARMY DEFENSE AMMUMITION rEirrzn AND SCHOOGL, 3JAVANNA, ILLINOIS €1074-9€3%
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TRDOWN STRAP, 34" X 033" Ot 1" x N'-2"
LONG STEEL STRAPPING (4 REQD ), SEE
GENERAL NOTE “K® AT RIGHT, o

SEAL KOR 3/4° STRAPPING (& RE¢QD, ) PER
SIRAP ). CRIMP EACH SEAL WITH THO PAIR
OF NOTCHES,

LOCATION OF EXTERIOR
TEMPERATURE PROBE

SYRAPPING BOARD ASSEMALY (2
REQD ). SEE THE “STRAPPING
BCARD AYSEMRLY® DETAIL BLOW.
STAPLE TIEDOWN STRAPS 10
“SIRAPPING ROARD ASSEMMY®
AS SHOWN ,

RISER ASSEMMLY
(20Q0), St

THE “RISER ASSEM-
KY® DETAIL MLOW,
STARE HORIZONTAL
STRAPS 1O THE
"RISER ASSEMULY*®
AS SHOWN,

INDICATES TYPE

I SKIO pASE. SEE
GENERAL NOTR "
AT QIGHT, -

INDICATES LOCATION
OF INTERIOR TEMPER~-
ATURE PROBE

HORIZONTAL STRAP, 3/4- X
L35 Of 03N " X 1)'-0* LONG
STEEL STRAPPINSG (2 QEQ0 ),

SEE GENERAL NOTE “y* AV

RIGHT, =TYPICAL LOCATICN FCR SC(RE-

MENT OF A STRAP CUTTER, SEE
GENERAL NCTE " AT RIGHT,

SKIDDED UNIT

SEE GENERAL NOTE "3° AT RIGHT,
6 BOXES GF MINES (40 PER METAL 3OX ) @ 219 LS wommenael 314 L85 ( APPROX)

DUNNAGE - LS

sKio nus
TOTAL WEIGHT 1.48 L3S (APPROX)
cum 25.5CUFT (APPROX)

UL__..__J

s

METAL CONTAINER

DODIC: KI84

ST " MT4/MT75 MINE, GEMSS

TEST ENGIMEER

CMIEF, VALIDATION ENGINEERING DIVISION| U.8. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS &ID74-9639
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LOAD STRAP, 3/4* X .035"
OR .031% X 13'-11" LONG
STEEL STRAPPING (3 REQD ),
SEE GENERAL NOTE "C*

AY RIGHT,

FOR POSITIONING
OF BOXES SEE
GENERAL NOTE
“J* AT RIGHT.

40" X 48° PALtET.-/

INDICATES LOCATION OF
INTERIOR TEMPERATURE

—~LOCATION OF EXTERIOR

— SEAL FOR 3/4" STRAPPING TEMPERATURE PROBE
(7 REQD, 1 PER STRAP ),
CRIMP EACH SEAL WITH TWO
PAIR OF NOTCHES, TIEDOWN STRAP,

/4" X 035" OR

031" X 12'-9" LONG

STEEL STRAPPING

{ 4REQD ). SEE GENERAL
NOTE "D" AT RIGHT.
3" \ )

X'%"

e

; / v
o NI

\\,4 40
A TYPICAL LOCATION
g FOR SECUREMENT OF A
PROBE STRAP CUTTER. WIRE TIE

TO STRAP, SEE GENERAL
NOTE “F" AT RIGHT.

PALLET UNIT
3EE GENERAL NOTE “B" AT RIGHT,
36 BOXES OF FUZES (16 PER BOX ) @ 40 LBS -----vcucemom 2,160 LBS ( APPROX )
DUNNAGE ===---c-ccccmmmanmcscmvm e e e ce e o 7 LBS
PALLET -------ccemmencmcte et et e 80 L8S
TOTAL WEIGHT ~-=---ceommmmmimemmcanaie e 2,247 LBS { APPROX )
CUBE -~~~ ----------cesm e m i mrccecm e 40.7 CU FT { APRROX )

DODIC: N285

Pt —
DRAFTSMAN

7RS

TEST ENGINEER

"“ MS57TAl FUZE

CHMIEF, VALIDATION ENGINEERING DIVISION

U.8, ARMY DEFENSE AMMUNITION CENTER AND BCHOOL, 3SAVANNA, ILLINOIS lldT‘-m
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TIEDOWN STRAP, 3/4* X 035" OR 031"
X 12'-9* LONG STEEL STRAPPING (4
REQD ), S$E€ GENERAL NOTE D" AT
RIGHT, — — e

) PER STRAP ), CRIMP EACH SEAL
TWO PAIR OF NOTCHES.

HORIZONTAL STRAP, 3/4* X 035"
OR 031" X 14'-11" LONG STEEL

STRAPPING (3 REQD ). SEE
GENERAL NOTE C*"
AT RIGHT .- »
7" 45
43y /)\F

o

\

4

4 ’
FOR POSITION- '\\'! ’%{‘ /
o/ B \!IEQV\“ 7
= ANIN
e -\, N
=
487 ‘\?‘\‘ N «”” \-TYPICAL LOCATION FOR
womon or P NS AT o e
TEMPERATURE PROBE \(/ NOTE “F» AT 1 GHT.

PALLET UNIT A
SEE GENERAL NOTE “B* AT RIGHT,

~SEAL FOR 3/4* STRAPPING (7 REQD,
WItTH

0O T MARKING
SEE GENERAL
NOTE “K*

AT RIGHT,

~LOCATION
OF EXTERIOR
TEMPERATURE
PROBE

3% BOXES OF FUZES ( 16 PER BOX) @ 50 LBS

1,800 LBS ( APPROX )
8 L8S

DUNNAGE -

80 LBS

PALLET

» TOTAL WEIGHT - -—

POSITION INTERIOR

13
TEMPERATURE PROBES INSIDE cue
METAL CONTAINERS, BUT NOT

IN CONTACT WITH FUZES

DODIC: N464

1,888 L8S ( APPROX )
—- 40,7 CU FT ( APPROX )

TITLE

T RS M732 FUZE

TEST ENGINZER

V.8, ARMY DEFENSE AMMUNITION CANTER AND SCHOOL,

CHIEF, VALIDATION ENGINEERING DIVISION

SAVANNA, ILLINOIS 61074-8€39
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174* AL (1 £4QD
ik $mAP).  DOUBLL
Camp, ==

SIEL STRAMPING, 374" X
(08" {ALh Wé° X 0617
X 170" (3 REQD )

e ——

~LOCATION OF EXTERIOR
TEMPERATURE PROBE

PLYWOQUD TOP ( S2E MILL OF MATIRIAL)
(SUE NOTL * @ ) MLOW,

= 1/4" LYWOOD, 4" WiDl X 4-1/2" (ONO
(4 REQD ). POSINON PLYWOOD MIAR
%gbsmv. A$ SHOWN, 1O sTABILIZE

8"
STELL STRAPPING,
3/4° X DAS° (ALY: Q4
- J X .031%) X 17°4* (1 RRQ0D ).
I %
MYWOOD OICK, Ht
DETAIL *A® PO PLACEMINT,

STRAP YO BE PLACED UNDER
PLYWOOD DICK SETWEIN TOP
DECKBOARDS OF PALLET,

UNIT_ASSEMBLY

DODIC: PA45 '

DRAFTSMAN TRS

TEST ENGINEER

TITLE

SHILLELAGH MISSILES

CHIEF, VALIDATION ENGINEERING DIVISION

U.8. ARMY DEFENSE AMMUNITION CENTER AND 3CMOOL,

SAVANNA, ILLINOIS 6I0T4- 982




—~LOCATION OF INTERIOR
TEMPERATURE PROBE

WARNEAD SECTION mumeag)
L ssILE
| S3ILE BODY o
i SLCTION
DURED CHARGE rv . [N . RO
O TOL! T e Cal |
oevice
, . '"om e '
oo Y el
did ( TR | ECRRDRE
i - _ _ || ,‘\ " / : ) T
. _
L_.— . L_ " - _J
STt olnot:’t"r?! TR ReRs—

Figuta 1:2. SHILLELAGH missile MGM-51A, MGM-$1B, or MGM-51C - cutaway view.

| %~B) |
- ASSEMBLY
ATTACHMENT
POINTS ]'
LY l

_ NOSE CONI stAM

ASSEMBLY JOINT
AR AREA AREA AREA wta——AFT COVER
o AREA.ote— AR : o T ASSEMB

14,70 I.———————"]  AREA A - NOST CONE

AREA 8 - WARNEAD = EXPLOSIVE TO MISSILE - SKIN BOND
AREA € - SHROUD CYLINORICAL SURFACE

20.43 I\ AREA D - ROCKET MOTOR CASE AND OAS GENERATOR CASE

NOTE. DIMENSIONS ARE IN INCHES AND ARE REFERENCE
FROM THE MIDBODY ASSEMBLY JOINT cFe °

010 G314,508A
Figure 1. Misuile inspection aress,

¥ 50SITION PROBE INSIDE CONTAINER, BUT NOT IN
DIRECT CONTACT WITH MISSILE. .
DODIC: PA45

T RS " SHILLELAGH MISSILE

TEST ENGCINEER

CHIEY, VALIDATION ENGINEERING DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINGIS 61074-983%




AFT AND OF MiISBILL
(18 CENGRAL NOTIC, MGE 3 )=

LOCATION OF EXTERIOR
TEMPERATURE PROBE

TEST ENGINEER

PALLET UNIT )
| DODIC: PB93
TR "™ TOW2/TOW2A /ITOW

CHIEF, VALIDATION ENSINEERING DIVISION

U.8. ARMY DEFINSE AMMUNITION CENTER AND SCHOOL, BAVANNA, ILLINOIS 81074-963
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SLECTRONIC
COMAONENTS

WARMEAD

*
POSITION PROBE
INSIDE CONTAINER,

BUT NOT IN DIRECT
MISSILE.

SAFPETY AND /
ARMING SEVicE wWing
DigPENSENS
CONTROL,
INPRARED

~
winas CoNTROL
SURPA
MISSILE cus
fL1oNT SATTIAY
MGTOR avYRo
\ LAUNGH
/ MOTOA \

LY

SURFACE
ACTUATOR SCURCE

BGM~71A, BGM-71A-1, BGM-71A-2, BGM-71A-2A,

BGM-71A~-3, OR BGM-71A-3A

!
% i

LOCATION OF

CONTACT WITH - ~71C-1. -~71C-
BGM-71C, BGM~71C-1, OR BGM-71C—1A INTERIOR TEMPER-

RATURE PROBE

|

7

g E— \

A ([
U <o —

¥ |

BGM-710 OR BGM-71E MI 1064548

TOW MISSILES DODIC: PBO93

ODRAFTSMAN TK;

" TOW MISSILES

TEST ENGINEER

CHIEF, VALIDATION ENGINEERING DIVISICN

U.3. ARMY DEFENSE AMMUNITION CENTZR ANC SCNCCL, SAVANNA, ILLINDIS s1074-9639
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