
APPROVED FOR PUBLIC RELEASE AFPTEF REPORT NO. 97-R-02
DISTRIBUTION UNLIMITED AFPTEF PROJECT NO. 96-P-105

JASON M. GILREATH

Mechanical Engineer

DAVID FILSINGER

Mechanical Engineer

Design, Fabrication and Testing of the
MICOM-ISU

Shipping and Storage Container

DSN: 787-2638
Commercial: (937) 257-2638

AFMC LSOILOP
AIR FORCE PACKAGING TECHNOLOGY AND ENGINEERING FACILITY

5215 THURLOW STREET
WRIGHT-PATTERSON AFB, OH 45433-5540

June 1997



%lm evnefl a 4C~0IWU of m"ficstions. or vibieVrWN areusd for my ptim-n Wit than In cmmonato with a definhely ,1rid glowantw paocinami ooetvion.
the vo Ussesd 0 Sw asimouil lbseby Incin o ,,wonib"Hi 4whstse~ar. wil dia fain thr the gp'mea may oer iaalid amhd tn my way sapplied0te

coeyagcn mny right cx pretisitom to umamtfaisurtittat as, el any paicted tttmationthina may hi ainy way ie reltfi dteraio. 11is fteM is not to be used in *Wed or
Pie fiv advawtei or "Ila rtir.ostes

AFPTEF PROJECT NO.: 96-P-105

TITLE: MICOM-ISU Shippiag ContAiner

ABSTRACT

This project was initialed to design, fabricate, test and provide a production drawing package for the MICOM.ISU
container. The objective of the test series was to qualify, the container for production release by AFMC LSOJLO?.
The container i% designed to hold one of three items: the Integrated Sight Unit (ISU). the ISU with BELRF, or the
IBAS Target Acquisition System (TAS)

The container utilizes standard AFPTFF exmtrsio.1 designs and is completely designed using PTC's Pro./Engirieer
three dimensional solids modeling software. This is an unpainted welded, controlled breathing, aluminum
container. It is a low base design with an internal cradle system that is mounted to the basn via fbur stainless steel
cable or flex mounts. Some of the design features are humidity indicator, pressure relief valve, desiccant port,
stacking capability, tiedown rings, quick release latches, air filling valve, four way forklift entry and an integral
bane-skid design.

The test plan referenced MIL-.STD-648A, FED-STD- 10 1 C and MIL-STD-8 I OE. The tast were performed both at
the AFPTEF and Redstone Technical Test Center (RTTC), Redstone Arsenal, Alabama.

PROJECT ENGINEER MAN-HOURS: 1005

PREP D) BY: TESTED BY:

ýASON M. GlLRE T~eJ DAVID FILSYNGER
Mechanical Enganr Mechanical Engineer

REVIWEDY XREVIEEWED BY:

05V
TED HrNDS LARRY A. WOOD
Chief, Container Design and Engieering Supervisor, Materials Engineering
AFPTEF AFPTEF

LESLIE K. CLARKE, III
Chief, AF packaging

Technology and Engineering cacility



TABLE OF CONTENTS

Abstract ........................................................................................................................... i
Table of Contents ............................................................................................................ ii
Introduction

Background .......................................................................................................... I
Requirements ........................................................................................................ I

Development
Design of the Container ......................................................................................... I

Testing
Container Description .......................................................................................... 2
Test Specim en ...................................................................................................... 2
Test Load ............................................................................................................ 2
Test Procedures ..................................................................................................... 2
Test Sequences .................................................................................................... 3

Container Face Identification
Instrumentation & Equipment Used
Results

Test Conclusions .............................................................................................................. 7
Project Conclusions .......................................................................................................... 7

Appendix I: Test Plan ........................................................................................ 8

Appendix 2: Test Data ...................................................................................... 13

Appendix 3: Test Waveforms .................................. 15

Appendix 4: Photographs .................................................................................. 29

Appendix 5: Statem ent of W ork ........................................................................ 34

Appendix 6: Distribution List ............................................................................ 37

Appendix 7: Report Documentation .................................................................. . 42

ii



INTRODUCTION:

This project was initiated to design, fabricate, test and provide a production drawing package for
the MICOM-ISU container for the US Army Missile Command (MICOM) CCAWS Project
Office (SFAE-MSL-CC-LO) located at Redstone Arsenal, Alabama. The container is designed
to hold one of three items: the Integrated Sight Unit (ISU) (see Figure 1), the ISU with BELRF,
or the IBAS Target Acquisition System (TAS). The ISU is an item that has been in the field for
many years. The BELRF is a new attachment for the ISU, and the TAS is a completely new item
designed to replace the ISU.

The container utilizes standard AFPTEF extrusion designs and is completely designed using
Parametric Technology Corporation's (PTC) Pro/Engineer three dimensional solids modeling
software. This is an unpainted, welded, controlled breathing, aluminum container. It is a low
base design with an internal cradle system that is mounted to the base via four stainless steel
cable or flex mounts (see Figu.e 2). Some of the design features are humidity indicator, pressure
relief valve, desiccant port, stacking capability, tiedown rings, quick release latches, air filling
valve, four way forklift entry and an integral base-skid design.

The present container for the ISU is a round steel drum-type engine container. Justification by
the program office for this project was a lighter, more economical container with less
maintenance requirements and better protection for the items.

REOUZIREMENTS:
AFPTEF in conjunction with SFAE-MSL-CC-LO developed a Statement of Work (SOW) for the
design of the container. This was a tailoring of SAE ARP1967. See Appendix 5 for Statement
of Work. The vibration test requirements were specified in the Critical Item Development
Specification for the WAS TAS (MIS-503 18, CAGE Code Ident 18976)

DEVELOPMENT:

DESIGN OF THE CONTAINER:
This is a welded aluminum, controlled breathing, reusable container (see Figure 3). The base is a
one piece skid/double walled base extrusion with integral forklift openings, humidity indicator,
pressure relief valve, air filling valve and desiccant port for easy replacement of desiccant (the
desiccant controls dehumidification). A silicone rubber gasket and quick release latches create a
seal at the base/lid interface. The lid is a single sheet of aluminum fit into channels in the comer
post and lid extrusions. Stacking pads on the lid provide for stacking of like containers upto 16
feet high. The container is unpainted which reduces the containers original cost, environmental
hazardous waste, and the life-cycle cost of the container.

The interior cradle of the container is an alumninum plate and channel structure. Stainless steel
pins locate the item in the cradle and steel bar clamps secure the item (see Figure 4). A second
item, named the Commander's Relay, is included with the ISU and ISU with BELRF. It is
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mounted in the cradle on a contoured saddle and clamped in place by two nylon webbing straps
(see Figure 5).

TESTING:

CONTAINER DESCRIPTION

The !SU container is a sealed, reusable, aluminum container engineered for physical and
environmental protection for selected ISU assemblies during transportation and storage. Each
container consists of a cover and base equipped with the special features listed below.

ISU CONTAINER FEATRES
PRESSURE RELIEF VALVE 1.5 PSI
HUMIDITY INDICATOR YES
DESICCANT PORT YES
FORKLIFTABLE YES
COVER LATCHES 8
"COVER LIFT HANDLES 4
COVER LIFT RINGS NONE
BASE LIFT HANDLES NONE

"BASE TIE DOWN RINGS 4

TESTSPECIMEN

The test specimen was a container fabricated at AFPTEF in accordance with the container
drawing package for this project (13566198 - 13566242, CAGE code ident 18876).

The test load was an unserviceable ISU on loan from the item manager at Redstone Arsenal.
Some of the interior components of the ISU were replaced with lead and steel weights to
simulate the weight of the new IWAS TAS item.

TEST PROCEDURES

The ISU container was tested in accordance with the Air Force Packaging Technology &
Engineering Facility (AFPTEF) standard long life container test plan. The test plan referenced
MIL-STD-648A, FED-STD-101C and MIL-STD-81OE. See Appendix I for test plan.

The test methods specified in the container test plan constitute the procedure for performing the
tests on that container. The perfortnance criteria for evaluation of container acceptability was
specified at 30 G's maximum and an initial and final leak rate of 0.0035 kg/cm2/hr (0.05 psi/hr)
at 0.1 kg/cm 2 (1.5 psi). These tests are commonly applied to special shipping containers
providing rough handling protection to sensitive items. The tests were performed at AFPTEF,
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AFMC LSO/LOP, 5215 Thurlow St, Wright-Patterson AFB, OH 45433-5540 and at Redstone

Technical Test Center, Test Area 2, Redstone Arsenal, Alabama.

TEST SEQUENCES

CQNTAINER FACE IDETlFICATON

The correlation betwecn numbered and designated container sides was as follows:

NUMBERED DESIGNATED SIDE
SIDE ISU

I Top
2 Forward (Desiccant Port)
3 Bottom
4 Aft
5 Left
6 Right

rINSTRtWATO

The test load was instrumented with a piezoelectric triaxial accelerometer mounted to the top of
the extra weight added internally to the load. Accelerometer positive axis orientations were as
follows:

X Axis - Directed through container Side 4 (Longitudinal motion).
Y Axis - Directed through container Side 6 (Transverse motion).
Z Axis - Directed through container Side I (Vertical motion).

Since random vibration was performed at Redstone Arsenal two sets of instrumentation were
used. The following is a list of AFPTEF instrumentation.

i.(IUIPMIET MANUIFACTURER MODEL SN jCAL DATE
Shock Arplifier Endev'.o 27408r "FY9 Jan 97
Shock Amp•ip.cr ",oe,,o 2740T8 FW23 Jan 97S h c A m,,, i fi c, E n de v, o | 2 7 4 O T i V , 0 7 J a n, 9 7 I
Item Accelcromcier Endcvco 2223t) FFI'4 Dac 95

Maza Acqusition GHI svl•sms CAT .... Vet 2.1 I N;:A
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LEAK TESTING - Test Sequences 1 and 10
The fo~lovving equipment was used for leak testing:I EQUIPMENT MANUFACTURER I MODEL SN CAL DATE

Digii MzNomen.ut Yokogawa 2655-22 85D36001 Jan 95
Data Acquisition Board Data Translations 2801A N/A
Data Acq. Software Laboratory Technologies Labtech Notebook N/A
VacuumiPressure Pump Thomas Industries TA.0040.V 21663 N/A

TEST SEQUENCE I - FED-STD-101C
Method 5009.3, Leaks in Containers, Presure Test.

The container pressure relief valve in the desiccant port was removed and the relief valve hole
used for attachment of the digital manometer and vacuum/pressure pump lines, and an internal
temperature probe. The container was closed and sealed. The leak tests were conducted in
accordance with FED-STD-101C, Method 5009.3, at ambient temperature and pressure. The
pneumatic pressure leak technique was used and the container was pressurized to 0.1 kg/cm2 (1.5
psi). A leak rate of less than 0.0035 kg/cm:/hr (0.05 psi/hr) sustained for a period of at least one
half hour was required to pass the test.

ROUGH HANDLING TESTING - Test sequences 2 through 5.
The following equipment was used for the rough handling tests:

I EQUIPMIENT IMANUFACTURER I MODEL I SN__ _ CAL DATE -1
Environmenthl Chamber Tenney Engineering 12791 N/A N/A
Pendulum Impact AFPTEF N/A NA N/A

TEST SEQUENCE 2 - FED-STD-101C
Method 5005.1 Comerwise-Dro, (Rotational) rest
Method 5008.1 Edaewise-Dro= (Rotational) Test

The container was conditioned at 60°C. The cornerwise-drop tests were conducted in accordance
with FED-STD-10iC, Method 5005.1 and the edgewise drops in accordance with Method
5008.1. The required Level A drop height was 812.8 num (32 in). The tip over balance point was
used as this drop height could not be reached. The container was dropped onto a one-inch thick
,teel plate inside the environmental chamber. One drop was made on each of two opposite
corners and two adjacent sides.

TEST SEQUENCE 3 - FED-STD-101C
Method 5012, EsndUlum-Imnact Test

The container was conditioned at 74*C. The pendulum-impact tests were conducted in
accordance with FED-STD-10IC, Method 5012. The required container impact velocity of 2.1
m/sec attained by raising the pendulum 22.5 cm. The container was removed from the
conditioning chamber and moved quickly to the pendulum for two impacts. One impact was
made on each of two adjacent sides.
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TEST SEQUENCE 4 - Test Sequence 2 (Rotational Drop) was repeated at low temperature.
The container ,as conditioned at -29*C. One drop was made on each of two opposite comers
and two adjacent edges not used in Sequence 2.

TEST SEQUENCE 5 - Test Sequence 3 (Pendulum Impact) was repeated at low temperature.
Tht container was conditioned at -54°C. One impact was made on each of two adjacent sides not
used in Sequence 3.

STANDARD VIBRATION TESTING - Test sequences 6 and 7.
These test sequences were performed at AFPTEF using the following equipment:

EQUIPMENT MANUFACTURER MODEL SN CAL DATE
Servohydrulic Vibration Team Corp. Special 1988 N/A
Machine
Feedback Hlrdware Data Physics Corp. DP540 N/A
Controller
Fredback Software Damt Physics Corp. Ver. 122 N/A
Coni roller 1_7 CH,DWL
"Feedback Amplifier I Eodcvco 2740RT FW26 Dec 96'

TEST SEQUENCE 6 - FED-STD-10IC
Method 5019.1, Yibration (Reo'titive Shock Test)

A sheet of 3/4-inch plywood was bolted to the top of the vibration table, and the container was
placed on the plywood. Restraints were used to prevent the container from sliding off the table.
The container was allowed about 1/2-inch unrestricted movement in any direction in the
horizontal table plane. The test was conducted in accordance with FED-STD-101C, Method
5019.1, at ambient temperature. Using a constant one inch double amplitude table motion the
table frequency was increased from 3.5 Hertz (Hz) until the container left the table surface
(approximately 4.5 Hz). When a 1/16 inch thick metal bar could be inserted between table and
the container the frequency sweep was halted and the container was allowed to bounce for a 2
hour period.

TEST SEQUENCE 7 - 7ED-STD-101C
Paragraph 5.3.2, Resnce Str h

The test plan did not require this test. However, the resonant frequency and associated
transmissibility were of interest. Therefore, the resonance strength portion of the test was run.
The container was rigidly attached to the vibration platform. The test was conducted in
accordance with MIL-STD-648A, Paragraph 5.3.2, at ambient temperature. A sinusoidal
vibration excitation was applied in the vertical direction and cyclically swept for 7.5 minutes at 2
minutes per octave to locae the resonant frequency. Input vibration from 5 to 12.5 Hz was at
0.125 inch double amplitude. Input vibration from 12.5 to 50.0 Hz was at 1.0 0 (0 to peak).
Transmissibility values during the frequency sweeps were calculated and recorded using the Data
Physics software (Appendix 2 for test data).
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RANDOM VIBRATION TESTING - Test sequences 8 through 9
The following test sequences were performed at the Army Redstone Arsenal test facility because
AFPTEF does not have the necessary equipment to perform the required horizontal random
vibration or vibration at temperature extremes. Except for the AFPTEF triaxial item
accelerometer the instrumentation and equipment were furnished by Redstone Arsenal. A total
of 6 test sequences were run: Two test types according to tables 514.4-Al (32 minutes) and All
(40 minutes), on each of three mutually perpendicular axes (vertical, longitudinal, and transverse)
at a temperature extreme of 71*C. For the vertical tests the container bottom was fastened rigidly
to a vibration table surfacc oriented to vibrate vertically. For the longitudinal and transverse tests
the contaiaer bottom was placed on a slip table and the appropriate side fastened rigidly to a
vibration table oriented to vibrate horizontally (scc Figure 6). Full test descriptions, data and
conclusions are available in Special Report SR-RD-TE-97-42 from Redstone Technical Test
Center, STERT-TE-P, attn: Leah Green, Redstone Arsenal, Alabama 35898.

TEST SFQUENCE 8 - MJL-STD-8IOE
Method '14.4, Procedure 1, Condition 1-3.3.1, in accordance with tables Al and
All Mission/Field Vibration

The container's vertical axis was randomly vibrated at a temperature of 71*C for 32 minutes in
accordance with Table 514.4-Al and for 40 minutes in accordance with Table 514.4-AIl.

TEST SEQUENCE 9 - MIL-STD-8 I OE
Method 514.4, Procedure 1, Condition 1-3.3.1, in accordance with tables Al and
All Mission/Field Vibrawion

The container's longitudinal axis was randomly vibrated at a temperature of 710C for 32 minutes
in accordance with Table 514.4-Al and for 40 minutes in accordance with Table 514.4-AII.

TEST SEQUENCE 10 - Test Sequence I (Leaks in Containers, Pressure Test) was repeated to
determine if previous test sequences had caused any container leaks.

Test Sequences I and 10 - Container Leak Test
The container passed both the initial and final leak tests with a rate less than the maximum
allowed leak rate of 0.0035 kg/cm2/hr (0.05 psi/hr).

Test Sequences 2 and 4 - High and Low Temperature Rotationol Drop Tests
Impact shock values (Cs) for all drops were below the specified fragility level (30 Os). No
damage to the load suspension system or simulated item was visible after any of the tests. See
Appendix 2.

Test Sequences 3 and 5 - Pendulum Impact Tests
Impact shock values (Gs) for all impacts were below the specified fragility level (30 Gs). No
damage to the load suspension system, simulated item or container was visible after the tests.
See Appendix 2.
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Test Sequence 6 - Repetitive Vibration Shock Test
No damage was visible to either the container, the load suspension system or the modified test
load at the end of the 2 hours of testing.

Test Sequence 7 - Resonance Strength Test
The initial resonant frequency of the container system was 14.9 Hz with a transmissibility of 3.1.

Test Sequences 8 through 9 - Random Vibration
No damage was visible to either the container, the load suspension system or the modified test
load as a result of these test sequences.

TEST CONCLUSIONS

Vibration and leak test results met the quantitative requirements of the test plan for all the
container. No damage occurred to the container or test load. Therefore, this container is
considered to have met all test requirements.

PROJECT CONCLUSIONS:

Elastomeric shock mounts were tested' for this application, but due to the weight of the
suspended item and the severity of the vibration tests, the steel flex mounts were chosen. Also,
due to the severe vibration requirements, the support structure for the cradle was extraordinarily
strengthened (see Figures 7 and 8). These design requirements became evident following several
failures during the vibration testing at RTTC.
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TEST PLAN

8



AIR FORCE PACKAGING TECHNOLOGY & AMA AMOJCT *lf

ENGINEERING FACILITY (Container Test Plan) 96-P-105
CO.MfANER zn CL aW 0) 0) w MITIqS) WZIO4 QW (CUU (CUL 1111 OUM T:" DATE:trv)om: amrpiopt. am=-2 MIMr=

785.0 X 78 X 942.8• 7. X7.0X 1064.. L i 4.5 0.8 130 may_9_

ME MAL. MAUNWACUJREM:

Integrated Sight Unit (ISU) AFPTEF
COMTAMII M AUL, jOMCAMIR COST:

ISU/TAS Container
,c BrToo : Aluminum Container, Test Load of ISU or simulated load with identical center of

gravity and te down points.
€(•CfOMMON:

As noted below
REP IT•4PIC CON-A-" 11118M.

TENT A S MITIIHOO OR TM'1 lrME ANO PARAMETARS OAMNTDTI ITAT1ONNO. POC uEXM NO'5 OFIVEN*TM V/?ATION

1. EXAMINATION 1PRODUCT
MIL-C-4150 The container shall be examined to Ambient temp. Visual
Pars. 4.5.3 determine conformance with material, Inspection (VI)
Table II workmanship, and requirements as

specified in Table II of MIL-C-4 150.
2. QUALITY CONC RMa.NE TEAST

WEIGHT-TEST Container tare weight shall not be Ambient Temp. Scale
MIL-C-4150 greater than 150 kg. Gross
Pars. 4.5.4 weight to be 260 kg.
Para. 4.6.3.6

te• fr~rrec Tests.

3. Reusablityv

MIL-C-4150 The case shall be opened and closed Ambient Temp. VI
five times to demonstrate reusability with.
out degradation. Ease of operation and
freedom from interference shall constitutm
acceptance.

4. LF,&K=
FED-STD-101 Pneumatic pressure at 10.34 kPa. Test performed Pressure
Method 5009.2 0.3 Pa/hr leakage allowed after In ambient Transducer
(4.7.2) temperature stabilization. Test duration condition from or Water

to be a minimum of 30 minutes. compressed air Manometer
Supply.

coinpffis:

PPAME, B: ... PAO, V.: Ted Hinds, Chief. Container

ft" I Of 4
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AIR FORCE PACKAGING TECHNOLOGY & APPEA PAOJICT NUMNER:

ENGINEERING FACILITY (Container Test Plan) 96-P-105
CONMANIR SIZE (L zW xO01(CI4eS) WRIGHT (Ktll CURE ICU. FT) QUANTITY: DATE:

INTERIOR, NXTIERIC GROSS: ITEM:
785.0 X 785 X 042.8 ý50X8a0X15 0.7.X70154. 178.-2 145 0.8 1 30 May 96
ITEM NAM: MANUFACTURER:
Integrated Sight Unit (ISU) AFPTEF

CONTAINGIR NAME: CONTAINER COST:
ISU/TAS Container

PACKO 5CRITIOR: Aluminum Container, Test Load of ISU or simulated load with identical center of
- gravity and tie down points.

CONDITOMN":
As noted beow

ET REP STISC CONTAINER INtl PU.Io.TEST AMr;"1rNW p TI1TLEANDIPARAM81111RS ORIENTATION 1IMEPdt0bN

5. Vibration Test.
a. MIL-STD-810E Mission/Field vibration according to 71 C (VI)

Method 514.4 Tables 514.4-Al through 514.4-AIII ond Accelerometer Tri-axial
Procedure 1 Figures 514.4-4 through 5 14.4-5. located in back. accelerometer
Condition 1.3.3.1 Test duration shall be as follows: bottom. lefthand to measure

Table 514."-A 32 minutes per axis side of case. G-forces
Table 514.4-All 40 minutes per axis Normal shipping

position

b. FED-STD-101 Test for not less than 2 hours at 3 to 5 Hz Ambient temp. (V0)
Method 5019 and 25.4 mm double amplitude. Accelerometer Tri-axial

A 3.25 mm feeler guage shall be able to located in backc, accelerometer
move "rel under the container during bottom, lefthand to measure
the downstroke of the cycle, side of case. G-forces

Normal shipping
position

101111PARVIO 9Y: APPROVID sy: Ted Hinds. Chief, Container
-EIiern Ac Des,

PAGE 2 OF 4
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AIR FORCE PACKAGING TECHNOLOGY & AFPA POJECT• NUMR:

ENGINEERING FACILITY (Contalner Test Plan) 96.P.10_
,TOWANER SM (L a W x 0) (0dcOES) WRIObT (Kq) cUss (CU. n QUANIIy: DAT:

INMM;OR. •:XRIOfrW GROSS: ITM
705.0OX 785 X2" 0 .0x425.0x1o14. 1782 104.51 0.8 1 30May 98

JfEM NAME. MANUFACTURBR;

Integrated Sight Unit (ISU) AFPTEF
CONTAINER NAME. CONTAINER COST;

ISU(TAS Container _
PACK OICRPTIoN Aluminim Container, Test Load of ISU or simulated load with Identical center of

g,'avltv and tie down points.

As noted below
FO STcOMM CONTAINER INITRU.

• AND TEYT MUDO Opt TEST TTTIE AND PARAMETERSOqIENTATION MUITATION

S. OIUiGH HLANDI, IG TESTS (Hjigh te'moerature 60 den C.
a. FED-STD-101 Comerwise-drop (rotational) test. Drop on diagonally (VI)

Method 5005.1 Condition to 600C (+5.6/-0) for not less opposite bottom Tr-axlel
Level A than 24 hours. Drop height 812.8 mm. corners. accelerometer

Total of 2 drops. to measure
G-forces

b. FED-STD-101 Edgewise-drop (rotational) test. Drop on adjacent (VI)
Method 5008. 1 Condition to 600C (+5.6/-0) for not less sides. Total of Td-axial
Level A than 24 hours. DMop height 812.8 mm. 2 drops. accelerometer

to measur"
G-forces

c. FED-STD-101 Pendulum Impact test One Impact on a (VI)
Method 5012 Condition at 73.9 C for not less than side and an Tr-axial

24 hours. Impact velocity 2.13 m/sac. adjacent end. accelerometer
Total of two to measure
impacts. G-foroes

PREPARME 3' AOIO BV" ': Ted Hinds. Chief. Container

PAE 3 OF 4
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AIR FORCE PACKAGING TECHNOLOGY & APPtA PROJECT NUVIR:

ENGINEERING FACILITY (Container Test Plan) W-0

CON4TAINER WAVE,:NANRC@
lSUrrAS Container
PACK D6c'n" Aluminum Container, Test Load of ISU or simulated load with identical center of

gravity and tie down points.

As noted below _______

REP ST04"PC omnens.
TNO. MEGC OTEST UU¶40 TEST TITLE AD0 PARAMETERS JFENTATION MENTATION

7. ROQUGH HANDUP 1G TESTS (Low temperature -28.8 eaC.
a.FED-STD-101 Cornerwise-drop (rotational) teat. Drop on diagonally (VI)

Method 5005.1 Condition to -28.80C (+01-5.6) for not less opposhe bottom Tni-exial
Level A than 24 hours. Drop height 812.8 mm. corners. Total of accelerometer

2 drops. Drop on to measure
comners not tested G-forces
in 6a.

b. FED-STD-101 Edgewise-drop (rotationial) test. Drop on adjacent (VI)
Method 5008 1 Condition to -28.86C (+01-5.6) for not less sides. Drop on Tni-axial
Level A than 24 hours. Drop height 812.8 mm. sIdes not tested accelerometer

in 6b. Total of to measure
2 drops. G-forces

c. FED-SMD-101 Pendulum Impact test. One impact on a (i
Method 5012 Condition at -53.9C for not less than side and an Tri-axial

24 hours. Impact velocity 2.13 rnVsec. adjacent end. ccelerometer
Impact sides not to measure
tested in 6c. 0-fRcevs
Total of 2 impacts.

0. IJLg11TES
FED-STD.¶O1 Pneumatiac pressure at 10.34 kPa. Test performcd Pressure
Method 5009.2 0.3 Pa/hr leakage allowed after In ambient Transducer
(4.7.2) temnperature stabilization. Test duration condition from or Water

to be a minimum of 30 minutes. compressed air Manometer
supply.

PRIPAR90 NY: APPROVUD Mr. Ted Hinds. Chief, Container

PANI 4 OP 4
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APPENDIX 2

TEST DATA
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TABLE 1. Cornerwise and Edgewise Rotational Drops

+602C ' -29*C
CONTAINER IMPACT PEAK IMPACT PEAK

LOCATION G LOCATION 0
ISU 3-2-6 13 3-2-5 13

3-4-5 12 3-4-6 13
3-4 16 3-2 19

3-5 11 3-6 19

TABLE 2. Pendulum Impacts

+74 0C -54 0C
CONTAINER IMPACT PEAK IMPACT PEAK

FACE G FACE G

ISU 6 il 5 1I
2 10 4 11

TABLE 3. Container Resonant Frequency and Transmissibility Values.

ICONTAINER IFREQUENCY I TRANSMISSIBILITYI
ISU 14.9 Hz 3.1
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TEST WAVEFORMS
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myef 0=m Text R]Aor=
6S 1TltWd, RUC. CAT SuITN

DATE / TIME : Wed Feb 05 97 09:53 TEST ENGINEER : FILSINGER
ROTATIONAL DRP: 60 DEG C (140 DEG F) IMPACT POINT : 326
TEST ITEM : ISU-2 DROP HEIGHT : 622m- (24.5in)

Ch. 1: 6.25 gu'&Div I
0i. Z: 6.25 g'wDiv"
Chi. 3: 6.25 g'avDiu
CCh. 1: 6.25 ga./Diu

C~h. 1: 308 I!=Ch. Z: 38aHz
Ch. 3: 308Hz

Ch. 4: 309Hz

3

Vert. Angle -84.8

Trig. Ch. : A .. .
ftIlaritV : Vlndow

e ...........................................

o TiA CURm? PEAK MI? 1? IT my 2 lMfY ?If1rDIJnu
1 76.89 m3 5.17 I's 8.68 gIs 3.71 1w 2.8 M 3
2 7*.W is 9.56 gz 9.41 I's 35. 50 lns 12.8 as3 76.88 iS -1.7b V's 10.26 I's 49.23 lnrs 1z.8 asI 7.88 iS 1.85 ga 13.31 I's 6.9.86 iwus I.8 as

Remarks:

CHI X-AXIS (TRANSVERSE MOTION RELATIVE TO DESICANT PORT)
CH2 Y-AXIS (LONGITUDINAL MOTION)
CH3 Z-AXIS (VERTICAL MOTION)
CR4 RESULTANT
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Waveform Yeut Jfllfl
041 $ISMS,9 1N. CAT 3111

DATE ITIME :Wed Fab 05 97 10:05 TEST ENGINEER : FILSINGER,
ROTATIONAL DRP: 60 DEG C (140 DEG F) IMPACT POINT : 345
TEST ITEM4 ISU-2 DROP HEIGHT : 622mm (24.5in)

Seueitivltu:

Ch. 1: 6.2 g'w.Div I
Ch. 2: 6.25 g'sIDiu
Ch. 3: 6.2S g'zo41u
Ch. 3: 6.25 VwsDiu 2

filter:

CI 7HZ OR Al? PAX AF 13 il...........l-DI
C.1: 7689 Hz 99 a 11 a .1lv 28.
C.2: 36.00 Hz ?g .1 ' 3.7 y 28
C.3:7.8 .3W 4.fts 88 ' 6.1lv 28

01 -AI VETCL ...TIO...)
Polr4 t RE ULTNT

Lewel: 7.3 17



Wavefrpm lost fklemrt
09K "USTI$, INC. CAT RuTm

DATE /TIME Wed Feb 05 97 10:09 TEST !2IGnMIER : FILSINGER
ROTATIONAL DRP: 60 DEG C (140 DEG F) IMPACT POINT : 34
TEST ITEM :ISTJ-2 DROP HEIGHT I 648?nm (55n

Ch. 1: 6.2S g's.41v

Ch. 3: 6.2 gv'wDiv

Ch.er 3. 6 2S 9'.
Ch. 1:6: ...... u.... ....... . .............. .. .

Ch. Z: 390 Hz

Ch. 4: 3013Hz

Viert. Nagle a91.3

3r 76.8 C .3 -:9 ALL IN6 : 5.7 n' 28m

RemarktV:: VY~
Ceve :-XI (TR. SVRS NOINRLTV O EIAX O

012.. ... . .....(..GTU..L.OTON
013t Z-AXI (VERTICA NOTO&

Ch4 REUTANT U r "AAP 1?11 2 1TIW

1 7. a -410I' BS? o* 1.34 wu1180



Wayeform Tost Regort
"CI SSWIS, INC. C~AT SYST04

DATE / TIME :Wed Feb 05 97 10:13 TEST ENGINEER : FILSINGER
ROTATIONAL DRP: 60 DEG C (140 DEG F) IMPACT POINT ; 35
TEST Ifl :ISU-2 DROP HEIGHT : 648ma (25.5in)

Ch,. 1: 6.25 g'~'Diu 1
Chi. 2: 6.25 g'w41u
Chi. 3: 6.25 gI'Diu
Ch. 1: 6.25 g'xoD~sv 2

fi lter:

cb 1:7.6 .30 6.7g .3 ' .1Ju 28
C.2: 3686 .3 *9Nz29 ~g1.9Iv28.
Q.3: 73.8 .848.I 1.tgz3Z I.' 28

3b 4:.8 .3W 6.1g 11 a '4.1lvx28

R....rk...

Cl XAIS(RASERENOIN ELTVET DSCATPOT

Cl12 Y-AIS (LO.ITUD.NA.NOTION

UCrt 2-AXI (V8TCA.2TIN
CHorz RESLTAM2N.........

Trig Ch.: MI a ...19



Wayeforn T20t loRaj=
"ril UiTlIIM, INC. CAT •lum

DATE / TIKE : Fri Feb 07 97 09:27 TEST ENGINEER : FILSZNGER
ROTATIONAL DRP: -28.9DegC (-20DegF) IMPACT POINT : 325
TEST ITEM : ISU-2 DROP HEIGHT : 622mm (24.5in)

Sensitiuity:

C. 1: 5.89 gusDiu
Ch. Z: 5.80 g'o'Dlu
Ch. 3: 5.80 gV'sDiv
Ch. B: 5.98 g'S.Diu 1

filter: •3
Vert. Ange 47.3

1H7rtz . .3I =3S6. 37 . .............

T rig. Ch. : .M I
Rolarity : Uio

I Pretiquerv• : 20 v... , , .. ... • t... .. .... .... .. m

Ofii X-AXI (TRM ANVRAE OI RL T tO E ICNA T PORT) n i,I?6.ag %S 1.83 g',t 7.26 I's 3Z.39 two' 12.863S
Z?5.M %S 1.1Z I a 8.7Z ups Z3,31 in/s 1Z.8 as

3 7b.80 %3 --9.07 9"a 9.55 gp# 52.3J, Iw,% 1Z.0 us
B 7 6.60 LS •.SZ O's 13 .31[ 1' x 66.29Iwol 1Z.8 AS

Remar'ks:s

CHI X-AXIS (TRANSVERSE NOTION RELATIVE TO DESICANT ]PORT)
CH2 Y-AXIS (LONGITUDINAL MOTION)
0C3 Z-AXIS (VERTICAL MOTION)
CH4 RESULTANT

20



Wavef-2m Test Renor't
GiI SpTSrtUN INC. CAT SYSTEN

DATE / TIME : Fri Feb 07 97 09:32 TEST ENGINEER : FILSINGER
ROTATIONAL DRP: -28.gDegC (-20DeqF) IMPACT POINT : 346
TEST ITEM( ISU-2 DROP HEIGHT : 622mm (24.5in)

Se1sitiVityj:

ch. 1: 5.8Be g, 20,1ifv I
chi. 2: 5.089 g's,09iv
ch.. 3: 5.99 gls..Div
Ch.." S.: g',.8,Di9 Z

Filter:

•.,: s, ,',.mi~z..........."

S. .. . . . . . ........

Uert. Angle 97.7HoeL . it~ le "I~g 0 . ... ......... .. • . .. : '
Horiz. Angle a129.8

'frig. Ch. :AML I'•. .. . .. .
tolarity Vindow

lro etr .. ..,... ,,. .... . ... . . . . .... . .. . . .Iof TINE CUR An!? PEAX AMP 1S5? IN? ZKD lINT TItI1dVDIU
1 73.73 .S -9.19 g's -7.11 gI' -Z".93 Iv: 12.8 as
Z 73.73 . -4.89 gI' -9.81 gI' -3z.46 Ines 12.8 .3
3 73.73 .S 1.9? g's 9.21 I's 45.84 In-s 12.8 3s
1R 73.73 US 1.18 g's 13.16 g's 63.75 I/s 12.8 as

Remarks:

CHI X-AXIS (TRANSVERSE MOTION RELATIVE TO DESICANT PORT)
CH2 Y-AXIS (LONGITUDINAL MOTION)
CH3 Z-AXIS (VERTICAL MOTION)
CH4 RESULTANT
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1111161rn ?eut 1002XI
"II W1115. INC. CAT $TITO

DATE ITIME :Fri Feb 07 97 09:36 TETENGINEER : F'ILSINGER
ROTATIONAL DEP: -2B.9D~gC (-2oDegF) IMPACT POINT : 32
TEST ITEM ISU-2 DROP HEIGHT : 648mm (25.5in)

Ch. 1: 19.89 Bg''i~v 1
Ch. 2: :10.9 g'v/Div
Q.. 3: 18.99 g'&41u
Ch. 2: 13.89 g'&41V

Filter:

Uert. Angle S9.8
Hori:. Angle s341.1

trig. Ch. : Au I3....
Polarity : Vindow

r01 fin amE WA1 NIAX AMP? 13? in? 2"D HIT 1?ZflLOIu
I 1. 76.69.3 999 g0 V' 6.13 gDs 6.34 1"v 12.6 aS

Z 76.89 uS 1. 41 S's 13.6 giz 76.55 twoe 2.8 .3
Is3 76.890 . -4.48 gas 14:2 gDs 53.25 lows 12.8 .3
1 3 76.W9 uS 1.49 g's 13. V g's 93.63 liv 12.8 as

Remarks:

C~f1 X-AXIS (TRANSVERSE NOTION RELATIVE TO DESICANT PORT)
012 Y-AXIS (LONGITUDINAL MOTION)
C13 Z-AXIS (VERTICAL NOTION)
CH4 RESULTANT
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Waveolrm Togt A.~ort
aml SYITENS INC. CAT 512Tna

DATE / TIME :Fri Feb 07 97 09:42 TEST ENGINEER : FZLSINGER
ROTATIONAL DRP: -28.9DegC (-2ODegF) IMPACT POINT : 36
TEST ITEM ISU-2 DROP HEIGHT : 648=m (25.Sin)

Ch. 1: 19.09 g&'Dlu 1
Ch. Z: 12.9.6 V'uW.4V
Ch. 3: 19890 g'U~DlV

ci.. 3:.9..8.....l.......................................

Vert. Auigo u177.8
HNori. Angle m213.9

Lavol: 5." 9's
Made :M ~ g m j - . .. . . . . .. . .. . .. . .. . .. . .. .
Fretriger : 2ex V_________________

0 I=E iLm WR PMA AMP is? IN? zho 1"? TiffL'DIV
1 76.88 .5 -2.25 g's -13.75 V's -74.60 Isv, 1Z.8 as
2 76.38o.5 -4.95 g's S.34 #'a 3.62 two. 12.6 as

a3 76.88 .5 -6.11 gas 13.58 I' a 49.41 two, 12.3 .5
It 76.88 us 2.25 g's 18.79 g's 89.60 Ines 12.8 as

Remarku:

CHIi X-AXIS (TRANSVERSE MOTION RELATIVE TO DESICA2IT PORT)
012 Y-AXIS (LONGITUDINAL MOTION)
C13 Z-AXIS (VERTICAL NOTION)
014 RESULTANT
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Wavform Tout Reuart
"It SYTIEMS INC. CAT S051E

DATE /T3XE :Wed Fab 05 97 16:00 TEST ENGINEER : FILSINGERt
PENDULUM IMPAC: 73-9DEG C (16ODEG F) IMPACT FACE t 6
TEST ITEM~ : 151-2 IMPACT VELOCITYi 2.13m/sec (7ft/sec

chi. 1: 5.99 g&41~v 1
chi. 2: 5.89 g'S'Dlv
Cli. 3: S.99 goZ..DlV
Chi. 3: 5.889 g'v'Du ..... ...

filter:

3

uIert. Anugle u126.9

?olaritV : Vlndosw

_______I __." ____s

Cli MitE OJR Afl? PMA Mw 131 IIII 2ND lIN? Tif.DIV
.1 76.88 .3 -2.1, go* -109.6 go -62.41 Ines 12.8 as
Z 76.88 .3 31.68 gos a 2.59 gas 1.65 Iwo 12. as
3 76.83 .3 -2.894 gas 3.86 gas 25.34 luva 12.8 .3
3 76.99 US 3.65 w 2 11.29 gas 87.59 ive 12.8 .3

Remarks:

clii x-Axrs (rRAMs vERsE mNOTIO RELATIVE To DESICANT PORT)
C112 Y-AXIS (LONGITV-DINAL NOTION)
C113 Z-AXIS (VERTICAL MOTION)
CHi4 RESULTANT
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Wavef a-m Tent: Re~ort.

GOi SYSTUS, INC. CAT ETMTU

DATE / TIME Wed erob 05 97 16:06 TEST ENGINEER FILSINGER
PENDULUM IMPAC: 73.9DEG C (160DEG F) IMPACT FACE : 2
TEST ITEM : ISU-2 IMPACT VELOCITY 2.13M/sme (7ft/soc

somitlvitu:

Ch. 1: 5.89 gsbiu 1
Ch. Z: 5.99 gauDiv
01. 3: 5.68 g's/D.v
Ch. 3: 5.69 g'sCIv ..... ...........

Filter:

Ch. 1: 308 Hz
Cb.Z: 309Hz
Ch. 3: 390Hz z
Ch. 4: 308Hz

Vert. Angle 8 66.7Horic. Angle ,,MO.6 .........

Trig. Ch. : AM a

folruit, : Vindow

r..oo ae r :0111 j P1 , ,l .. .. .. .. .. .. .. .. .. .. .. .. .... ., ,

CH TUi 'aat NW 'I AMP 13T In? Zhu iT.? TlffDSV
1 76.01 .3 6.11 u's 1.1Z g's 1.37 In,' 2Z.8 as
Z 76.8W .S 6.66 gms 9.64 g's 79.16 ln,,' 12.8 ,,
3 76.8693 -Z.36 g'm 3:78 g's 33.63 lIve 1Z.8 as

v n 76.89 wS 2.45 Cos 18.33 g's 86.81 Iwos 12.8 as

Remarks:

CHI X-AXIS (TRANSVERSE MOTION RELATIVE TO DESICANT PORT)
012 Y-AXIS (LONGITUDINAL MOTION)
€H3 Z-AXIS (VERTICAL NOTION)
CH4 RESULTANT
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Vaven armet lewort
of SmotS tINC. CAT ISYM

DATE / TINE :Fri Feb 07 97 16:00 TEST lWGINEER : F=ISIMER
PENDULUM IMPAC: -53 .9DsgC (-65DeqF) IMACT FACE z 5
TEST ITEM4 ISU-2 IMPACT VELOCIT11 2.13m/sac (7ft/sacl

ch. 1: 5.98 g'A/D1v
Cha. 2: 5.86 §gWbiu

Ch :CS g, AW1u ..... ..........

Filter:

WKr. Angle a63.1

tr g.Ch :A x ... . . . .. . ....

................................

0$ ling am off VIMk Am? 1S Inv 2ID III? ?JEirbu
1 76.W9 .3 6.68 Ss 9.5S6 g's 64.69 I.s 12.8 as

3 2 76.W9 vo -4.58 gas -2.76 102 1.74 lWE 22.8 INS
3 76.86 .3 -1.88 ga' 5S35 g's Z.91 Wev 12.08.3
3 76.89 .3 1.34 V's 18:55 g* 68.65 I.. 12.8 as

Remarks:
11

CHI X-AXIS (TRANSVERSE MOTION RELATIVE TO DESICAMT PORT)
CII2 Y1-AXIS (LONGITUDINAL NOTION)
CR13 Z-AXIS (VERtTICAL NOTION)
Cli4 RESULTANT
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Wavform Test -20231
at $181 , NISC. CAT $1111N

DATE / TIME : ri Fob 07 97 16:05 TEST ENGINEER : FILSINGER
PENDL'th( INPAC: -53.9D4gC (-65D6gF) IMPACT FACZ : 4
TEST ITEM :ISU-2 IMPACT VELOCITY 2. 13:1 sec (71t/sec

Ch. 1: 5.9 0&'"i0 1
Ch. Z: 5.099 g&41iv
Ch. 3: 5.90 g~wDiv
Ch. 1: 5.08 gS41~v 2 . ....

Filter:

Pert. Angle 75.

Tr ig. Ch. AL.L N

CH Tint1 0,3 no? ORA 15? lilt ZEW IHZ TIW.*DIV
v 1 76.88 .3 9.63 goo -3.46 g* -4.9Z Wes 12.8 .3

2 7b.99 uS 9 .39 V's -10.78 goo -68.66 uwu 22.1 .3
3 76.89 uS -2.45 I's 3.37 got Z7.81 mios 1298 uS
3 76.89.3 2.56 go 18.53 go 74.'32 ls Me.8as

Remarks:

CHI X-AXIS (TRANSVERSE MOTION RELATIVE To DESICANT PORT)
CH2 Y-AXIS (LONGITUDINAL NIOTION)
CH32Z-AXIS (VERTICAL NOTION)
014 RESULTANT
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APPENDIX 4

PHOTOGRAPHS
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L4

Figure 1: Container Lase with ISU test load.

Figure 2: Container base and cradle mounting configuration.
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Figure 3: Container showing standard hardwar.

Figurc 4: Bir clamp and locating pin.
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Figure 5: Commander's Rlymurning straps.

Figture 6: Horizontal random vibration tcst.
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Figure 7: Cradle support structure (exterior view).

Figure 8: Cradle support stru~cture (interior view).
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Statement of Work
For

Integrated Sight Unit Container
18 March 1996

1. Introduction. The Air Force Packaging Technology and Engineering Facility will design an
aluminum, reusable, long-life, container for the storage and transportation of one Integrated Sight
Unit (ISU). The container configuration will also house the ISU with Bradley Eye-safe Laser
Range Finder (BELRF) and IBAS Target Acquisition Subsystem (TAS) units as well. This
common container will protect the items during world-wide transportation and storage.

2. ScoMe.

2.1 The proposed internal/external size (in inches) of the container is:

ID 30.9" L X 30.9" W X 3,5.0" H
OD 34.5" L X 34.5" W X 41.5" H

3. S2Ccification of Design. Thc ISU Container will be designed in accordance with SAE ARP
1967, with the following modifications:

A. Par. 3.1 N/A
B. Par. 3.2.1 Cadmium plated parts shall not be used in the interior of the container.
C. Par. 3.3.2 Any container surface or cavity that may collect water will be either
convex to allow run-off or have drainage holes in accordance with the provided drawing
package.
D. Par. 3.3.3.2.1 Wide handle, cam-over-center latches requiring no use of tools to open
or close and meeting arctic glove requirements shall be used.
E. Par. 3.3.3.2.2 Container will be designed and testing for a 1.5/1.5 PSIG pressure
vacuum.
F. Par. 3.3.4.2 Tiedown provisions will be provided, no special towing provisions will be
incorporated.
G. Par. 3.3.5.1 A desiccant port with cover shall be provided as well as a confined space
using foam or aluminum for desiccant storage, a desiccant receptacle will not be used.
H. Par. 3.3.5.3 N/A
1. Par. 3.3.5.6 N/A
J. Par. 3.3.5.8 N/A
K. Par. 3.3.5.9 N/A
L. Par. 3.4.3 Interrupted or tack welds will be used when a continuous seal weld is not
required. No caulking will be used on these types of welds.
M. Par. 3.7 N/A
N. Par. 3.9, Section a Text shall be 12.7mnm high. No arrows wiiU be included.
0. Par. 3.9, Section b "DO NOT DROP" and "CAUTION: RELEASE PRESSURE
BEFORE OPENING CONTAINER" will not be included. Text shall be 25.4mm high.
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P. Par. 3.9, Section c N/A
Q. Par. 3.9, Section d Text shall be 12.7mm high.
R. Par. 3.9, Section e "DO NOT DISTURB" and "CAUTION: RELEASE PRESSURE
BEFORE OPENING CONTAINER" will not be included. Text shall be 12.7mm high.
S. Par. 3.9, Section f N/A
T. Par 3.9, Section g Text shall be 12.7mm high.
U. Par. 3.9, Section h N/A
V. Par. 3.9, Section i N/A
W. Par. 3.9. Section j N/A
X. Par. 3.9, Section k No arrows will be included.
Y. Par. 3.9, Section I Text shall be 12.7mm high.
Z. Par. 3.9, Section mn N/A
AA. Par. 3.9, Section n N/A
BB. Par. 3.10 One name plate on cover with the following information:

",. cntainer, Shipping & Storage"
NSN
NSN Bar Code
Part Number
Contract Number
Manufacturer
Tare Weight. Dimensions, and Cube
Design Activity
"Property of the U.S. ARMY"

CC. Par. 3. 10.1 N/A
DD. Par. 3.11 N/A
EE. Par. 4.5.2 A pressure transducer and data acquisition can be used in testing.
FF. Par. 4.5.2.1 and 4.5.2.2 Container will be designed and tested at 1.5/1.5 PSIG.
GG. Par. 4.5.2.3 N/A
HH. Par. 4.5.3 Comer-wise and Edge-wise drop tests will be performed according to
container size and weight.
11. Par. 4.5.4 N/A
.J. Par. 4.5.7 N/A, container design have passed these tests previously.
KK. Par. 4.5.8 N/A, container design have passed these tests previously.
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DISTRIBUTION LIST

DTIC-OC
8725 JOHN J KINGMAN RD, SUITE 0944
FT BELVOIR VA 22060-6218

HQ AFMC/LG
4375 CHIDLAW ROAD SUITE 6
WRIGHT-PATTERSON AFB OH 45433-5006

HQ AFMC/LGT
4375 CHIDLAW ROAD SUITE 6
WRIGHT-PATTERSON AFB OH 45433-5006

AFMC LSO/LO
4375 CHIDLAW ROAD SUITE 6
WRIGHT-PATTERSON AFB OH 45433-5006

AFMC LSO/LOP (LIBRARY) 3
5215 THURLOW ST
WRIGHT-PATTERSON AFB OH 45433-5540

H• USAF/ILTT
1030 AIR FORCE PENTAGON
RM 4B322
WASHINGTON DC 20330-1030

72 ABW/LGTP
7516 SENTRY BLVD SUITE 201
TINKER AFB OK 73145-8912

75 ABW/LGTP
7973 UTILITY DR
HILL AFB UT 84056-5306

76 ABW/LGTPI
410 NORTH LUCK RD
SUITE 289
KELLY AFB TX 78241-5312

77 ABW.'LGTP
1961 IDZOREK ST
BLDG. 783A
MCCLELLAN AI'B CA 95652-1620
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DISTRIBUTION LIST (Cont'd)

78 ABW/LGTP
455 BYRON ST
BLDG 376 SUITE 1150
ROBINS AFB GA 31098-1860

ASC/SYLS
2475 K STREET
BLDG 52 SUITE I
WRIGHT-PATTERSON AF13 OH 45433-7642

COMMANDER
NAVAL INVENTORY CONTROL POINT
ATTN: E. H. BRIGGS (CODE 0512)
700 ROBBINS AVENUE
PHILADELPHIA PA 19111-5098

COMMANDER
NAVAL INVENTORY CONTROL POINT
ATTN: F SECHRIST (CODE 054X)
5450 CARLISLE PIKE
MECHANICSBURG PA 17055-0788

DEFENSE LOGISTICS AGENCY
ATTN: MMLSD MR. JOE MALONEY
8725 JOHN KINGMAN RD
SUITE 2533
FORT BELVOIR VA 22060-6221

HQ PACAF/LGT
25 E. STREET
BLDG 1102 STE 1326
HICKAM AFB HI 96853-5426

HQ USAFE/LGT
UNIT 3050 BOX 105
APO AE 09094-0105

HQ ACC/LGT
130 DOUGLAS ST STE 210
LANGLEY AFB VA 23665-2791
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DISTRIBUTION LIST (Cont'd)

HQ AF SPACECOM/LGT
150 VANDENBURG ST.
STE 1105
PETERSON AFB CO 80914-4540

US TRANSCOM!JTCC
203 W LOSEY
SCOTT AFB IL 62225-5219

HQ AMC/DONC
402 SCOTT DR, LUNIT 3A1
BLDG 1600 ROOM 132
SCOTT AFB IL 62225-5302

COMMANŽjER, US ARMY MISSILE COMMAND
AMSMI-MMC-MM-LS-MDP
ATTN: JOHN WHEELER
REDSTONE ARSENAL AL 35898-5239

DEAN
SCHOOL OF MILITARY PACKAGING TECHNOLOGY
AMXMC-SMTP-T/A
BLDG 360
ATTN: LARRY FRANKS
ABERDEEN PROVING GROL'ND MD, 21005-5001

COMMANDER, US ARMY
AVIATION AND TROOP COMMAND
AMSAT-I-SDP

14300 GOODFELLOW BLVD
ATTN: DAVE SANSON
ST. LOUIS MO 63120-1798

US ARMY ARDEC
BLDG. 455
ATTN: SMCAR-AEP PACKAGING DIVISION

EUGENE FARRELL
PICATINNY ARSENAL NJ 07806-5000
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DISTRIBUTION LIST (Cont'd)

COMMANDING OFFICER
NAVAL WEAPONS STATION EARLE
201 HIGHWAY ROUTE 34 SOUTH (CODE 5022)
ATTN: JAMES RAEVIS
COLTS NECK NJ 07722-5023

ASCNXYC
102 WEST D AVE STE. 168
EGLIN AFB FL 32542-6807

CCAWS PROJECT OFFICE 5
SFAE-MSL-CC-LO
ATTN: DAVID NOBLE
REDSTONE ARSENAL AL 35898

REDSTONE TECHNICAL TEST CENTER
STERT-TE-M-DY
TEST AREA 2
ATTN: OSCAR ESTRADA
REDSTONE ARSENAL AL 35898-8052
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