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DESERT (FIELD) ENVIRONMENTAL TESTING OF g a
COMMUNICATION, SURVEILLANCE, AND AVIONIC ELECTRONIC EQUIPMENT .§ o
@
. c
’ s OBJECTIVE m 9
P %
The objective of the procedures outlined in this MIP is to provide %
; a means of evaluating the capability of electronic equipments (communication ° &
surveillance, and avionic electronics) to function effectively against all é HF‘
a> T , . ail e -t o 0
known conditions in the desert which might have significant effects on the g Bl o
performance characteristics of the equipment. ) g-h‘tl
4 Ty
2 BACKGROUND 2 X ©
s ' &
D U2, O
Each item developed and produced for the Army must perform satis- ., § g 0 =~
factorily in any of the world's environments. Some of the most extreme * an ,.d
natural environments are found in the desert. ;% ol & g
s o 0
- o fa
Electronic equipment stored, transported, and used in the desert exg ol B
periences conditions and stresses peculiar to this type of environment. B OF [EN®
These conditions and the stresses arising from them are the results of the cl4- = 5
matic and geophysical environments of a desert. For a detailed discussion on GG
the terrain and its associated features,see MTP 10-1-003 . Because of such SR
QE§ unique stresses, the results of these types of desert environmental tests are o 5 .
not directly comparable to those made during prior engineering and service g 45
tests. Interactions of desert environmental factors affect electronic equip- g : >L9
ment in such a way that it is not always possible to predict their performances g ¥ E&s;
from the results of tests conducted in other climates or simulated hot-dry ©E
environments. These desert field tests are therefore indispensable for evalua- 2 & gﬂ:
tion of the suitability of an item intended for use in desert areas of the world. & 4 §
3, REQUIRED EQUIPMENT

a. Vehicles (cargo).

b. General and special tools and ancillary items required for in-
spection, repairs or maintenance on the test item.
c. Test equipment (to monitor environmental conditions and to test
components and systems).
d. Still and motion picture cameras with associated photographic
equipment (black and white or color).
e. Meteorological support instrumentation.
4, REFERENCES
A. AR 70-8, Human Factors and Social Sciences Research,
» B. AR 70-10, Army Materiel Testing.
C. AR 705-5, Army Research and Development.
D. AR 750-6, Maintenance Support Planning.
s E. AR 70-38, Research Development Test and Evaluation of Ma;griﬁi)
or E imatic Conditions. b
o for Extreme Clim c C s ‘;%/mqﬁ? \
‘-v‘ Reproduced by the ! e
CLEARINGHOUSE A Tot A 13
for Federal Scientific & Technical L #
Information Springfield Va. 22151 -1- \
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AT | AYAIL and/or SPENAL

11 8:07108 )
BUIF SECTIO

USATECOM Regulation 350-6, Training in New or Modified Equipment
and Training Devices.

G. USATECOM Regulation 705-2, Documenting Test Plans and Reports.

H. MIP 2-4-001, Desert Environmental Test of Wheeled and Tracked
Vehicles.

I. MTP 6-2-502, Human Factors Engineering.

J. MTP 6-2-507, Safety.

K. MTP 10-3-500, Preoperational Inspection and Physical Character-

istics.
l L. MTP 10-4-001, Desert Environmental Testing of General Supplies
and Equipment.
M. MTP 10-1-003, Desert Terrain.
5. SCOPE
51 SUMMARY

This MI'P describes in general terms the preparation, conduct, record-
ing, and reporting methods to be used for desert environmental testing of com-
munication, surveillance, and avionic electronic equipment.

Because of the wide scope and similarities existing among the equip-
ment being considered, two approaches are used in the testing procedures. Ex-
posure tests are based on component items and subystems. System Performance/
Capability tests are approached from the standpoint of a complete assembly or
system. The test procedures described in this MTP aim to evaluate the primary
technical characteristic of the equipment as influenced by the desert environ-
ment. These tests should reveal deficiencies and identify the cause of such
deficiencies.

The specific tests to be performed, along with their intended object-
ives, are listed below:

a. Inspection - The objective of this subtest is to determine:

1) The overall physical condition of the test item arriving at
the testing installation.

2) 1If the test items are complete. This includes ancillary
equipment and maintenance packages.

3) 1f the test item is correctly assembled, properly labeled,
and ready for test.

b. Exposure - The objective of this subtest is to determine the ef-
fects of desert environmental expsoure to communication, surveillance, and
avionic electronic components and subsystems during transport and storage phases.

c. System Performance/Capability - The objective of this subtest is
to determine the capability of communication, surveillance, and avionic elec-
tronic systems to perform in a desert (field) environment.

d. Security from Detection - The objective of this subtest is to de-
termine the capability of communication, surveillance, and avionic electronic
equipment to avoid detection when operated in a desert (field) terrain.

e. Maintenance Evaluation - The objective of this subtest is to
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determine the maintenance requirements for the test items in a desert (field)
environment,

f. Human Factors ~ The objective of this subtest is to determine the
effectiveness of human factors aspects of communication, surveillance, and avi-
] onic equipment during desert (field) testing.

g. Safety - The objective of this subtest is to determine if the
test items are safe fcr use in a desert environment.

5.2 LIMITATIONS

This MIP deals with field testing and no specific instructions are
provided for performing tests in simulated environments or other induced hot-
dry conditions.

The material! in this MIP does not constitute complete or detailed test
plans but a test plan for desert environmental testing of specific electronic
items may be developed from the general procedures outlined in this MTP,

Supplementry information may be obtained from MIP 2-4-001, and
MIP 10-4-001.

; 6. PROCEDURES
6.1 PREPARATION FOR TEST
-
r et a. Select test equipment ideally having an accuracy 10 times greater
¢ than that of the function to be measured.
i b. Record the following information:

1) Nomenclature, serial number(s), and manufacturer's name of

) i the test item.

2) Nomenclature, serial number(s), accuracy tolerances, calibra-
tion requirements, and last date calibrated of the test equip-
ment selected for the tests.

3) Date equipment was packed.

c. Ensure that all test personnel are ‘amiliar with the required
technical and operational characteristics of the equipment under test, such as
stipulated in Qualitative Materiel Requirements (QMR), Small Development Re-
quirements (SDR), and Technical Characteristics (TC), and record this criteria
in the test plan.

d. Prepare adequate safety precautions to provide safety for person-
nel and equipment, and ensure that all safety SOP's are observed throughout the
test conduct,

e. Prepare record forms for systematic entry of data, chronology of
tests, and analysis in final evaluation.

f. Review all instructional material issued with the test item by the
manufacturer, contractor, or government, as well as reports of previous tests
conducted on the same type of equipment, and familiarize all test personnel
with available references.

g. Record the grade, MOS, background, and training of all test per-

:I" sonnel and ensure that all personnel receive new equipment training (NET).
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g h. Verify that test facilities, equipment and accessories are avail-
able, operational and properly calibrated. Power sources shall be checked to
I ensure correct outputs.
i. Record the prevailing meteorological conditions as required,
during test conduct, to include:

1) Temperature. o ]
2) Humidity, relative or absolute,

3) Temperature gradient.

4) Atmospheric pressure. 5
5) Precipitation,

6) Solar radiation,

7) Wind speed and direction.

6.2 TEST CONDUCT

I NOTE: A detail discussion of desert test conditions is contained
in MTP 10-1-003.

r 6.2.1 Inspection

NOTE: Unless otherwise defined by Technical Characteristics (TC's)
| QMR's, SDR's, the following inspection sequence should be
performed. (Reference MTP 10-3-500), =
b | a. Select an identification number before inspection. —
b. Place identification number on the container. ‘
¢c. Inspect the individual containers in accordance with Appendix A .
d. Remove the test item from the container.
e. Transfer the identification number to the test item,
f. Subject all test items, components and accessories to a thorough
visual inspection to determine the existence of any damage or deficiency chat
precludes or degrades test item operation. : {
g. Correct as many deficiencies as possible. If a critical defect
cannot be remedied, remove the item from test.
h. Repack test items in accordance with appropriate packaging pro-
cedures,

6.2.1.1 Operational Functions
a, Subject the test item to a basic operational test as required
during the test cycle.

b. Perform such adjustments and inspections as may be required by
the test item specification.

6.2.2 Exposure

NOTE 1: The procedures described below are based on the move-
ment of electronic equipment from the communication
zone to the user. Figure 1 is a logical flow of material.
Prior to the communication zone, it is assumed that
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material is maintained at a temperate environment while
in CONUS and subsequently a maritime environment while
transporting overseas. These prior conditions are not
covered in this MTP.

NOTE 2: Exposure tests are based on component items and sub-
assemblies (the term ''component parts' as used in
this test includes such items as listed in Appendix B).

6z 25 241 Road Transportation
a. Instrument the test item to obtain the following information:

1) Container interior air temperatures.

2) Average test item skin temperatures.

3) Temperature of critical compgnents.

4) Triaxial acceleration of test items.

5) Triaxial acceleration of critical components.

6) Input shock and vibration conditions (waveforms,
amplitude, and duration).

b. Load the test item onto a suitable cargo transport vehicle.
NOTE: Test item shall be packaged according to normal practice.

c. Maintain a critical observation of handling experiences occurring
during the various sequences of vehicle loading, unloading, unpacking, storage
and emplacement.

d. Transport the test item from the communication zone to the forward
depot storage area. (Reference mileaze requirements in Appendix C).

e. Upon arrival at the forward depot storage perform the following
on the test item:

1) Visual inspection for signs of damage.
2) Basic operational test to verify satisfactory operation of
the test item.

NOTE: Deficiencies shall be corrected before proceeding with the test.
6.2.2.2 Forward Depot Storage

a. Place the test item in storage. (Reference Exposure Requirements
in Appendix C).

b. Note and record storage location and environment.

c. Instrument the test item to obtain the followinz information:

1) Overpack skin temperature.

2) Container skin temperature.

3) Container interior air temperature.
4) Maximum test item skin temperature.
5) Average test item skin temperature.
6) Temperatures of critical components.
7) Temperature of the ambient air.

-6-
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8) Ground temperature.

d. Photograph the storage conditions and instrumentation set-up.
e. Upon removal from storage prior to field transport perform the
following on the test item:

1) Vi:rual inspection for signs of damage.
2) Basic operational test to verify satisfactory operation of
the test item,

6.2.2.3 Field Tramsportation

a. Repeat the procedure outlined in steps a, b and ¢ of 6.2.2.1,
above.

b. Transport the test equipment from the depot storage to the for-
ward supply point. (Reference mileage requirements in Appendix C).

¢. Repeat the procedure outlined in step e of 6.2.2.1.

6.2.2.4 Forward Supply Point

a. Place the test equipment in storage. (Reference Exposure
Requirements in Appendix D).

b. Note and record storage location «nd environment, as in
step b of 6.2.2.2.

c. Repeat the procedures outlined in steps ¢ through e of 6.2.2.2.

6.2.2.5 Tactical Transportation

a. Repeat the procedures outlined in steps a, b and ¢ of 6.2.2.1, above.

b, Transport the test equipment from the forward supply point to the
user or consumer, (Reference mileage requirements in Appendix E).

c. Repeat the procedures outlined in steps c through e of 6.2.2.2
above.

6.2.3 System Performance/Capability

a. Remove test equipment from containers.

b. Inspect test equipment visually, for damage sustained in exposure
tests in accordance with Appendix ¢ and paragraph 6.2.1, inspection.

c. Connect components into their normal system configuration.

d. Perform such other preparatory steps as may be specified in the
applicable commodity MIP's such as preliminary operational checks and/or self-
test operations.

e, Operate the system (in accordance with applicable documentation)
so that all operational states are exercised and observe the performance of the
test item during these tests,

f. Monitor the environmental conditions throughout the conduct of
the system tests and time correlate the environmental data with performance data.

6.2.4 Security From Detection
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NOTE: The security from detection subtest may be conducted during

the test item's emplacement while undergoing System Performance/
Capability tests.

a. Select test sites typical of the worlds deserts and providing
suitable background conditions, reference MIP 10-1-003. (See Appendix F for
landscape types and dominant colors in desert terrain).

b. Paint the test items in accordance with colors listed in Appen-
dix F.

NOTES: 1. The dominant color should be tan, with earth brown
used to break up shapes or patterns.
2. If netting is used for camouflage, garnish should be
provided for desert terrain.

c. With the test equipment sited or emplaced, remove any sand or other
displaced natural material and observe the camouflage end concealment qualities
of the test equipment as situated in the following terrain types.

1) Open desert pavement, no cover.

2) Rocky or boulder strewn desert, no vegetation.

3} Terrain having xerophyte vegetation ‘non-succulent).
4) Surfaces composed of loose or drifted =and.

d. Observe the extent to which blowing sand and surface finish
changes associated with abrasion or solar radiation degrade or improve con-
cealment in the above locations.

e. Observe signature effects such as tracks, operational noise,
dust clouds, flash smoke, acoustic radiation shadows, etc., during transport,
emplacement and actual use of the items under test.

NOTE: Observations concerning camouflage and concealment shall
be made with observers positioned at ranges of 500, 1000,
and 3000 meters, within line of sight. 1In cases of test
item emplacements greater than 4 sq. yards, observations
shall be made from the ground and from elevated positions.

f. Monitor visibility conditions such as the following:

1) Atmospheric clarity (freedom from dust and haze).
2) Sky conditions {cloud cover).
3) Elevaticn of the sun (time of day and date).

NOTE: Observations taken during this subtest, shall be made
utilizing color film and suitable still photographs,
if possible.

6.2.5 Maintenance Evaluation

a. Investigate the effects of the desert environment on maintenance
conditions and procedures during the cycles of organizational maintenance re-
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quired in connection with exposure and system performance tests.

b. Observe actions necessary to ensure serviceability of the equip-
ment under test as the equipment is removed from storage, or off-loaded from
transportation, or assembled for system performance.

c. Investigate the requirements for non-standard tools, equipment,
supplies and instructions needed to accomplish necessary maintenance, which
were not furnished with the equipment under test.

6.2.6 Human Factors

a. Observe difficulties encountered in handling, operating, assem-
bling, disassembling the equipment under test. (Refer to MTP 6-2-502}.
b. Prepare a human factors questionnaire, see Appendix H.

6.2.7 Safety Tests

a. Prior to committing test items to exposure and performance, re-
view applicable safety statement or safety release and examine all test items
for conformity and for presence of other hazardous conditions (refer to MTP
6-2-507).

b. In addition to t"= above, prepare a safety checklist to include
safety procedures, precautions, protection, see Appendix I and emergency pro-
cedures as necessary. Other pertinent information such as the technical infor-
mation or the technical hazards and safety characteristics, analysis of risks,
limitations, and precautions including special techniques and test equipment
should be included in the safety checklist.

c. Ensure that all safety procedures are followed throughout the
conduct of the test cycle in accordance with the safety plan, and note the
observations during each of the subtests given in this MT?2:

NOTE: Observations regarding safety shall be observed con-
tinually during the entire test cycle. Photographs
(black and white or color) shall be made of deficiencies
whenever possible.

6.3 TEST DATA

6.3.1 Preparation for Test

Data to be recorded prior to testing shall include but not be limited
to:

a. Nomenclature, serial number(s), manufacturer's name and function
of the item(s) under test.

b. WNomenclature, serial number, accuracy tolerances, calibration
requirements, and last date calibrated of the test equipment selected for the
tests.

6.3.2 Test Conduct

In addition to the specific data requirements delineated in subsequent

-9-
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paragraphs, the following items shall be preserved as a part of the test
records:

a. An engineerinz logbook containing in chronological order, perti-
nent remarks and observations which will augment test data and support engi-
neering evaluation and analysis of the technical performance of the test item.

b. Supporting photographs, calibration records, and recordings of g
test anomalies or deviations from the test plan made where necessary.

6.3.2.1 Inspection 5

a. Inspection data shall be recorded as described in MTP 10-3-500
paragraph 6.3.2 (arrival inspection).
b. Record the temperatures of the items under test as follows:

1) Container interior air temperatures.
2) Average test item skin temperatures.
3) Container skin temperatures.

4) Temperature of critical components.

c. Provide a description of the test site. Record the results of
arrival inspection performed after each road, field and tactical transporta-
tion phase.

d. Record determinations of the following during the storage and

system performance phase: w
b O 4
1) Location and extent of dust accumulation within the
test item.
2) Deterioration, corrosion, or changes in performance
tolerance limits of any components.
e. All significant damage shall be noted and photographed so as to
show clearly its nature and extent.
6.3.2.1.1 Operational Functions
a. After each operational check conducted during or after exposure
perform a detailed visual inspection and record determinations of the following:
1) The ability of the test items to function properly during
and after exposure.
2) Short circuits, or the leaking of current to ground in
electrical components caused by dust deposits.
3) Location and extent of dust accumulation within the equip-
ment.
4) Degradation of bearings, grease seals, lubricants, cooling,
systems, etc. resulting from exposure.
5) Deterioration, corrosion, or changes in performance tolerance
limits of any component or exposed internal part.
6.3.2.2 Exposure F

-10-
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a. A full description of the test site is required.

b. Record all evidences of deterioration, including location on
test item, probable effects of deterioration on test item performance, and
action taken to alleviate the condition,

c. Record all deficiencies attributal to exposure.

6.3.2.3 System Performance/Capability

Record performance system data during tests, Record environmental
data and correlate with performance data.

6.3.2.4 Security from Detection

Record the observed camouflage and conceilment qualities possessed by
the test equipment for each of the terrain types selected for the test.

6.3.2.5 Maintenance Evaluation
a. Record actions taken to ensure serviceability of the test equip-

ment under test,
b. Record the following aspects of maintenance:

1) Ease of performing required maintenance.
2) Special tools or skills required.
3) Interchangeability of components.
4) Adequacy of instructional manuals.
5) Photographs as necessary.
6.3.2.6 Human Factors

Comptete Human Factors Questionnaire Appendix H after completion of
approximately 1/3 of the total operatirg hours used on this test, and at the
completion of the test.
6.3.2.7 Safety Tests

Safety data to be recorded for analysis shall include but not be limit-
ed to data as indicated in MTP 6-2-507.

Complete safety checklist in Appendix I.
6.4 DATA REDUCTION AND PRESENTATION

a. Processing of raw test data, in general, includes but is not limit-
ed to the following steps:

1) Marking test data for identification and correlation.
2) Organizing data into tabular and graphical form.

Sl
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3) Modifying data to correct for nonstandard conditionms,

4) Determining the statistical variation of the results
in terms of the average value and standard deviation
of the particular quantities, the correlation among
two or more quantities, etc.

b. It is noted that the test directive (or operatiom) itself serves
to define the types and characteristics of the raw test data, and the ultimate
objective of the test program defines the form of the test data desired.

c. Specific instructions for the reduction and presentation of in-
‘ dividual subtest data are outlined in subsequent paragraphs.

e .

6.4.1 Inspection

a. Data recorded for individual components shall be retained for the
! evaluation of the test equipment after exposure and system performance tests.
b. Inspection data shall also be summarized and presented as:

1) Percent total defective.

a) Overpacks (based on total number of overpacks).
b) Containers (based on total number of test sub-

| assemblies).

¢) Unassembled parts (based on total number of test

* I items).
€
2) Percent critical deficiencies.
l 3) Percent major deficiencies.
! f 4) Percent equipment under test without any deficiencies.

6.4.2 Exposure

a. Prepare graphic and narrative presentations, as required to il-
lustrate circumstances relating to malfunctions and failures attributed to

desert environmental stresses, !

b. Compare values from presentations with prescribed or desired |
values, tolerances, etc., and determine the acceptability of the test item in 1
this regard. {
6.4.3 System Performance/Capability

{ Present the data in narrative or tabular form as appropriate.

6.4.4 Security From Detection

o Present the data in a narrative statement of results of the observa- .
‘ tions relating to security from detection. i

6.4.5 Maintenance Evaluation . i

Observations shall be summarized and presented in narrative form.

-12-
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Where necessary, the narrative shall be supplemented by line drawings and photo-
graphs,

6.4.6 Human Factors

a. Present in narrative form evaluation of questionnaire.

b. Utilize still and motion picture frame illustrations, and graph-
ical summaries as applicable.

5.4.7 Safety Tests

Observations and deficiencies shall be presented in narrative form,
supplemented as required by line drawings and photographs.
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APPENDIX A
Inspection Checklist

Individual Containers

Failures
Initial After
Type of Inspection Exposure Before
Inspection Code Description (Para. 6.2.1) Mode Functioning
Major
Visual 2201 Packing of X = =
Components.
Visual 2202 Container cut X X X
or broken, con-
tents exposed.
Visual 22C3 Ends loose or X X X
distorted.
Visual 2204 Seals incom~ X X X
plete, broken,
or wrinkled.
Minor
Manual 2301 Contents loose. X X X
Visual 2302 Markings mis- X X X
leading or
illegible.
Visual 2303 Cuts, scuffs, or X X X
gouges in outer
layers.
Manual 2304 Tear tab length X - -
inadequate.
Visual 2305 Gap between X - X
cover and body
greater than
1/8 in.
Manual 2306 Cap cannot be X - X
removed by hand.
Manual 2307 Item cannot be X - X
removed by hand.
Visual 2308 Item improperly X - -
assembled in
container.
A-1
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o

COMPONENT PARTS

a. Resistors - High temperatures cause most resistors to fail
rapidly. Both reversible and irreversible resistance changes take place.
Within the temperature range of -67°F to +77°F (-55°C to +25°C), the re-
sistance of wire wound resistors usually varies less than 1 percent. The
actual extent of resistance change for any particular resistor depends on
its nominal value and the material making up the resistor. High temperatures
cause the lubricants used in the variable resistors to dry up, ooze out, or
move from the bearings to other surfaces.

b. Capacitors - Generally, high temperatures result in decomposition
and dielectric failure in electrolytic and paper capacitors, temperature rises
cause increased dc leakage current in electrolytic capacitors. This in turn
results in increased heating and drying out of the electrolyte or of the con-
tainer. Also, high temperature can lead to rupture of the electrolyte or of
the container. Air capacitors on the other hand are less affected by high
temperature. Variable air capacitors, like others, are affected by loss of
lubricants.

c. Transformers - The life of a transformer is reduced by high
temperature as a result of deterioration of its insulation, loss of coolants,
and consequently increased heating. The resistance of the windin:s increases
resulting in changes of its characteristics as the temperature increases to a
high value.

d. Electron Tubes - High temperature can result in grid emission
and release of gas from other tube elements. Electrolysis of leads coming
through the glass envelope can also occur. Thus, the operating poini of a

: tube at high temperature can be markedly different from that at normal tem-
perature operation. This has a deleterious effect on other compounents.

i e. Rotating Devices - Lubricants creep, 0oze, or evapoiate at high
temperature, resulting in bearing failure. Commutators and slip rings deterior-
ate more rapidly and ascending resistance increases, thus causing fluctuations
of voltage levels. Synchros, resclvers, and gyros exhibit a decreased accuracy.

f. Circuit breakers and relays - Both magnetic and thermal circuit
breakers trip at lower currents than at normal temperatures. Thermal circuit
breakers are affected more. Corrosion and expansion result in stuck toggles

. ] or jammed detents in switchkes and relays.

g. Inductors and Magnetic Devices - High temperatures cause current
increase from normal operation which in turn results in change of inductance
values. The material expansion also plays an important part in the change of
the nominal value.

h. Semiconductor Devices - As temperature rises, semiconductors
become increasingly unreliable. The trend toward miniaturization and greater
; power output also accentuates neat intensity problem. Miniaturization leads to
an increased concentration of thermal energy. The result is an increased heat
density from 0.5 watt to 3.0 watts per cubic inch, with an average of about 1
watt per cubic inch. This is at normal operating conditions at high temperature,
the heat preblem is compounded.

i. Miscellaneous - Grease, protective compounds, wax, and other soft
organic low-melting materials become soft and flow as temperature approaches a
high value. Deterioration of cellulose insulation begins at about 100°C (212°F)
with an increase in power factor and a decrease in dielectric strongth. Long
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range processes are accelerated. Differential expansions result in distortion
of assembly.

The following Table gives a summary of some electrical and electronic
components.

B-2

SOOI

ottt




——_

AT

MIP 6-4-001

12 November 1969

; ; R e -5 — X 0T g r v..!,.4.,q 2 1 t - i
SIIYS
slaoys ut Ul I5B3JIU}
ASUaIouL fduw ‘UAopYeaIq Jay JIULISISIL $3119S
-$1831 uotjensul ! -J3]I1p PASEAIDUL § ‘IIULISISIT UOIIEIASUL
paseazdap :3de 122umsS1SIT uugiy] raoumideded ut Jdueyd adnmjeaaq | Ideyeauq peag (sadins
-qEd] NL1011091F | udIS0130) | -nsut pasessdaN] 23eye9d] MLon0] pe3( suadQ | Judiand isjaoys ‘suadg wnjruyy
S1704S Ul 1030¢]
35TIADUT luvOp 1omod pascatouy 33eyeaaq
-XTI1q 213D 1032%) | (IouUESisSar uonyEInsul praf sjaoys
-1p pastasduy Jamod pasedsour PISLIIIIP 33ued] | ‘umopyLalq d1x)
12ouPISIS AL uoyvy duumsisas uone 110 PIS®IIDUY (30uEy | -DI|IIp pISeINd adeyeaiq pea| ‘mioys
-NSUt pISTIIdIJ sjIoys| -nsu} paseasd’q ~-1eded up saduer) -uy !suadG | pue suddo uj Iseason 1aded
UtIp ‘uonesdjw
Joumroeded Ot IA]1S (20UEYBISIL
uj aduey)d Sjloys| uoneddjm JdAflS uonje[nsu| pasedsou] | adeyeazq per] adeweaiq peary N
njeradwmay
s1I0Yys M0l {I1A duT)NYS
‘uoisojdxa SjIous | -91 831498 pISTIIdUY
10} Sduwyd uj 3seazdu |‘asugioeded ur adueyd
pasearduy ‘umopyedaq 14y adae ‘3dwyedy Juaa
L3J1] pauldjioys -33121p pIseIaduy -Ind paseardur 331 | sadins juasind sa3ane Judazind
‘uonieroraN sja0ys | ladouvyisisas voner pauaricys- advyea] 'a@ewep (e ta3vwep w8 93w ond
-9p MA10N31F [‘uoisol10) ] -nsul pIseEIXdN] | NL10a12212 pIaseadou] ‘adeyeaiq pea -Yv31q pWI] pIsSTIIOU] -01310912
- Jangesaddway ydy adeyrearq
ucnesdwu iim J2UEyISISaI uonye] jTas pue 3deyeauq
uot-JI3AYS -NSUI Fa1dm0y ‘aduvy dprqg 1049 [e3s pue Apoq !1d3)39
‘asueytoeded s3a0ys -12ed®d pue JuTISUOD apdjaaaozad J1djdwidozard ‘afe
pIsSEIIIN] | UOISOLI0D) 212309(a1p ut sIduey) | ‘adewrwauiq pes] -tIIq pEI{ pIgTIIdU] Jluesdd
saojaede)
U213 eI0113}P uoneIoIN
wedlaqny | uolsolI0) uoI®0130)) | -3p Juedtagn] ‘S1I0yS s2uyaeaq jo Jupprauiag siamoig
$133}}4 23eamng $329)53 $135d Apiwny | $123)53 anyeasdwal | 9310359 xooys $3103;5d UOHRIQIA sduodwo)
Leads 1wy

SLNENOAWOD DINOYIDATH 40 SHAOW HANIIVA 1-9 @19qel

B-3

——




$3140Ys
pue suado uy Istasd

JsEeI pue -uy ‘adeyea] uaaInd
a3oyea peal Jo IBeNra] 1UAL | PISEIIDUL UMOPYLIIQ
JUIIIND PSSEIIOU] | UOIS0IIGD -INd PASTIIIU] afwyjoa ut aduwy) suad suadQ sapowq
LHiaeded 1Tu0d
Jo 3Ruvy) JUIJTW ISUY I27U0D uINIW Y] | s1apioy (eiska)
11:4Q yiaa woydosanu 51ag suadp suado sims£4D
IUTSISIL
uoneInSuy pala
$3>®1u02 jo uots -mo[ ‘s1ovuoy
-0110) !SjEas Jo JO VOYS0110) afvwrep o1y $307U0d £3o01U00 Jo
uctielotaRnaq 08021100 ‘endunj ‘syaoys -23[9p ‘IIAOyseld Jo ujuado Suuado (sydead y1Isu] MAdmsaauy
IMTEIRII
WO E|NEU] paia s107U0d
S12TU0I JO UotS -m0[ '‘812EU0d jo Juado !syoeld
-01100 SIS jO O BOIE01100 advewep 1} s107uco | j1asuy ‘9310v1dodaa pue
UONIEIC1II1AQ | LOTIEOII0D ‘sndun] ‘eJous -231a1p ‘3da0yseld Jo Buwado s3njd jo uopesedag paguels
:810)23UU0)
sanJa SI0)IIUBOI pue
= -doad >11)139131p Uy A1A1SUIs JO ‘spea] ‘miawd jo
-jonaaa UotS03102 adumpo LqEsuy ssof ‘Supuniap Suryeaig ‘Surumyap
‘eos01I0)) ‘o5 h100913 Sunaw ‘Suidiep | ‘a%eyeairq pea] fanisuas |0 9807 110D
uonesado anaulew
Butpuig | Inbioy uy Jjoyred 1102 uy sjods J0H juafur U] davz) ‘sayang)
$211812330vITYD voljoun} aamyewaid uado 10 ¥s0(d saageaiq
uy a3uey) | woiso130D uo90Jd30) ‘wogdunj} 0) dxnjied aingewaad uonEA[Ie el d 1D
awy j[amp r
Uy [|IMP put a18ue
ajdue uj uopEIen ‘a(Bue | aseyd uf IBuwp Jwyy [[dAp pus
aseyd ut aduey) | uotsorio)d Iseyd uy Isealdaq uado syoniuo) | adue aseyd uy asesann szaddoy )
333353 3Beacns $329))3 1293 Qiprwol | $193))3 samyeaadway, | $323))F A0S 29133 uUonNeIGIA jusuodwo)
&Leidg Jiwg ~

12 November 1969

MIP 6-4-001

e —————

SININOJWOD JINO¥1D313 40 $3GOW 3aNTVd (P,3u0d) 1-9 31qel

e b g

B4




12 November 1969

MTP 6-4-001

duTsisas
uonElasu] pd
~SEIIISP #)INJID

danyezadwidy
By VA dursisat

F-5

uado s3I 109 suid jJo| Iourysisax uone] uonEInNSU] pISEIId Ahnsord 10
-Uuod jo uoneptx) | uotsorio)| -nsuy pISELIIdAQ -3p !maoys 10 :&.O Sujuado jomuo) RLOL I EREL L ) shejay
IUTSISII uon Muipuiq Jusisas uop | danjeaadwd)y YBy a
-EInSu] paseard | ‘uorsoriod -TINSU] PISBIID JoursiIsaa uonEIns Pn2212 vado
-3p dduvysisad paseaouy -a3p ‘aoumysisax | -uy paswRldIp fdouwmy Lavmsysaa imaa uado 'aounog
pue ‘flieauy] {‘aourTiSisx pus ‘Ajjaeaur) [ -syssa puw ‘Ljjresuny pue ‘Qiivauyn | genag zadia hjreau
‘anbio} uy aJuwpd | uopensuy| ‘anbioy uj ey ‘anba0y uj aduwyo |anbioy uy 2JuWYd pue anbaoy uy aluwmy>
‘asjou pasedidu] | pasea1daq| ‘Isjou pasedIdu] 1IBI0U PISWSINUY] | L3510U PISEIIN] 1 ‘aeou paRwalw] | saadwONUOd
ooTE
shujieaq | -at202 sSupuia TG
jo Buypunq | o Bupaoys ‘el O WOTYRI01I3] arwap.ey J0 SuTessoot
uoREPIXO | woEcii0l| -rsiq Jo Buppmg -9p ‘smado ‘myous {s&nreeq 30 Sumsuag 820309
ssaujssed !syed] | UOIS02110) Sujoay afexeaaq 128 Sy~ 94l Supday suocneuley
posEIIdIWP
nduaays
‘danjeradudy moy
Je ‘paseardur
Quons ‘azme suado
-2edwa; woo 3y § UOIS0II0) sndunyg Bluans jo s90] ‘Buryoza)d suado Buppead Japlos ‘suiop
aoumesas Ny
wopnE -8{931 uoliEINS
-mauy pue| -uy pue huans {sso] uon
iusss AP U} -J390}]) UOTITSUIPUOD
2.0 sononpal (ssor azmsiows (Bujdaw)
-38[2Tp Ul | uUOnIISU]) UORES ucnesedas 32
wOTanpay | -Bapuod Jxmstolg | -13) ‘Burxoelsd Lxody Sumposa) vonuold ‘upowl) saoyeIneu]
U12p pIanpur g YA 2J1aa V12 ¢ f #0140
2333)fg 3dri0)8 NI seg Awpymay | $199553 aamesadway 8109J5d Yd04S $109)7d uoneiqiA wauodwo)
Leadg ey

SININOJWOD JINO¥1D313 4O SICOW 3¥nNUv4 (P,IU0d) [-g 31qe]

- e




MTP 6-4-001

12 November 1969

Tor— DT B A S ™
JoueISISIY 12219 uado
aoumsisas | U 2durwo asum suado | ‘Bupyowss asea | 1naa1d uado ‘Buisesd
uy aduey)d LLU._W.MMM -g1saa ut a3uwy) | pue syioys paseasou] | ‘adexuaiq pea] ased ‘alexeasq peay SI01STWIIYL
arema
uois -paey jo Jujud
-04102 uotuid ‘Jut -soo] ‘sdutieaq
-pute jo Bunroys 70 Butjjauriq | dsewpary jo Buuasoo)
‘punodiuod dunod ‘pavuq (eutw ‘s3uraeaq Jo Suy
JO Bur1dysi|y pue -13} jo Jupyderd | -[autaq ‘piroq [eUlWId
uojsuedxs SISNED a%% |'uopyeaado ysniq | o Bupydesd ‘vopeiado
uonEPIO | U0IS0II0) ey} uoisos10) | -1[0A Aemeneaiq Yl FUTE M UTEES T ysniq udnwanug S0IYNAS
$)OTI0D
paud ‘vois
$}27ju0d | -01J03 put Sujoae
JO WOREPIXG uofTpixO '3)157|uod palid | $19!0d jo uolyepixQ | Bujuado ovIv0) JIMPWYI 15U sSAYNIMS
Joyows
uo pue
sduiseaq UYOIS0110D
s3uis | ug syys£ad] voruid ‘Juspuim jo
diys pue saysniq Hes ‘Buy Buyjaoys ‘punod pivoq jruimad pJawoq
JO uonEpIxo {-pulq J030L -wod Suod jo adx[0A Aemenrdin 50 3upoesd jeuw2dy jo Sugmoead
rafe Yiwm astasd |sasnro yeyy| upaajsiiq sesned | y3Iwy ‘asvaad jo umop ‘aszempany | ‘asempary jo Jujuasoo]
JO UOIIBIOWIANN] | WOIS01J0)D) 1By} UOIS0J10)) | -X31q “INO-A0IYI IO jo Buiuascoy | ‘sujseaq jo Juirpeutiy S0AIIS
101s
-01103 uojuid :Juy asemparry
-puia Jo Juyanus s)ued1IqQn] Jo 30 Buuasoo]| | Jiempary jo MuuIsoo]
‘punodwod Burjicd | uONEIOIIINIP SYIOYS ‘paeoq (1w ‘pavoq [EUWIIN jJO
uedIqQn] Jo Juaasiiq pue ‘guado !sixe [ed | -231 jJo Junperd Suiydead ‘s3ujzeaq o
JO vorel0§d Sutpuiq| voisuedxa sasard | -ja3312 Ut Yiys ‘akny ‘vonjesado ysniq Juijjauilq ‘uonesado
-313p ‘uonTpIXD | ‘uotsorio) oy} votso1au) | -joa Aemexedag yStH w3 ysniq judjjwaaug $13A7089Y
wots
Tv.-.-oo P suado
aouwy [‘asuvysisaa ‘s1J0ys ‘aduey sja0ys ‘suado Sumponad
-s1sa1 vy auwy) | uy aBuwy)| -sisas paswoadu] | fadcumsisas paseasdy] | suado Buppes) {a83eqwaiq pur] £210}$180Y
£129§)3 3%ea0s 129)1d $1293J3 Aupjwny | $35953 damqeaadwal $132}13 Noous 313973 wonvIQIA jauodwo)
Leadg e

SININOIWO)D DINONLIITI 30 SIAOW 3aNlivd (p,Iuod) -4 91qel

B-6




MTP 6-4-001

12 November 1969

£ouanbaaj u0§80110>
U} I5eaL2(] ase)| uoisosiod ase) | weymInug wap e sI01RIqIA
Jamound qinq !ssau
-issud ‘apyy 1ENy
0 Junioys ‘renuajod !
J9TIU0D PITEILD SIESN IR ~
[Buyoae ped Rpdre -y ‘syyed adexesd] w salewpy o
$souissed !syed) I%exear ‘\ned afeyeay JOo uonwwio] ‘saqs) | woansyINOvITYd ‘syeswaye jo Juvss
'SouspapRTaryd | tuoisoszod |  ‘sansiaaoeswyd | -1apdeawgs uyp aduwyd uy saluwyd 900y ‘waTeopdosym
uj aduwy) ‘syaoys uy dduwy) LAresodwd) ‘s120ys |  ‘syoqe (suadp ‘maoge ‘suadp | woxoas ‘sagny
3P
ou ‘paIreas
A cmed
WI3INnd | 123)]9 ou ‘pareIs
pIsealdap| J “ured yuaiand sji04ys pue suado
SJ32w “uazand PpIsTaIIIP ] saseaiour ‘used
-vred uj saducy> a%wea) quazand | up sadueyd Hudaand aForeaaq wopwaSaynstp
‘adexqua) (vag | paswasouy | ateqear pasvaioy a%wores] pasvaiou] Teos ‘suedp T®0nROwn} ‘suadp sJ0sISURLL
AP suado uvopTwiojivw ‘sjods ndhno
pue 3upod o ‘syaoys suado !sja04s 10y ‘syaoys ‘suado JO uoReInpow ndino o wop
uojier0122)2Qq | ‘woisoii0) fendunj ‘uorsollo) $21NOAIP padnpay | ‘suado ‘mioys | -vimpow ‘susdo :s1i04g | SIdTIIOSURI]
$1395j3 a%eaois | mppapa | s Lwpramy | 0097 amesadwal | 53199553 yoous 929} vourIQIA uauoduro)
dv1dg yus
SININOJWO)D JINO¥1D313 4O S3IAOW 3aNNYd (P,3u0d) 1-g alqel,
¢ £
vy




MIP 6-4-001
12 November 1969 ™3

THIS PAGE INTENTIONALLY LEFT BLANK




-

Supply
Class
and

T::Ee W

Class 11

Organic to
Units
(Component

Parts)

Class IX

Special
Equipment

(Subsystems)

*See Appendix B Classification of some electrical and electronic components

APPENDIX C

Exposure Requirements

MTP 6-4-001

12 November 1969

Tactical Movement

Fwd Fwd

Road Depot Field Supply Sandy Gravelly  Rocky
Trans Storage Trans Point Desert Desert Desert
(mi) (days) (mi) (days)
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APPENDIX D

i , Forward Supply Point Exposure Requirements o
J

Minimum number of days storage to include days with temperature
in excess of:

Forward
Class and Type Supply Point Air Temperature Ground Temperature
of Material (davys) 105°F for 4 hr 110°F for 2 hr 135°F for 4 hr

; :
F Class II
£ | Component Parts
f (organic to

Units) 10 7 3 7

Class IX

Subsystem

| (special equip-

! ment) 30 25 5 20
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e APPENDIX E
t Mileage Requirements for Tactical Transportation Subtests
i Heavy Tactical (4)
| | Type Vehicle (1) Light Tactical (3) or Utility (5) Combat Vehicle
Type of Desert (2) Stony Gravelly Sandy Stony Gravelly Sandy Stony Gravelly Sandy
Components
' ’ Mountains 15 - 5 7 - 3 15 - 5
' ’ Badlands/Hills 20 15 5 10 15 4 20 25 5
Fan/Wash 15 15 - 8 15 - 15 25 -
Plains/Flats 20 35 25 10 35 10 20 60 25
Dunes/Fields - 5 35 - 5 18 - 10 35
Dust - 5 5 - 5 5 - 10 5
Total 70 75 75 35 75 40 70 130 75

NOTES: 1. Vehicle types are determined from Appendix G.
| 2. SeeMTP 10-1-003 for a discussion of desert types
* and components, g -
; 3. Light tactical vehicle transport, most electrical
and electronic equipment can be routed by this mode.
4., Heavy tactical or utility vehicle transport, heavy or
I bulky items such as radar equipment use this mode of
transport,
! 5. Organic or vane type electrical and electronic equipment
| I such as field computer or generator whose transport is
7 | organic to the equipment.

o Tt iy
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APPENDIX F

Landscape Types for Desert Testing

Desert Flats
Hills/Badlands
Fan/Wash Complex
Mountains

Sand Fields and Dunes

Dominant Colors in Desert Terrain

i Terrain Type Color USA Std. Munsell Symbol ISCC-NBS No./Desig.
Barren areas, Earth Brown 1.0 yr, 3/2 81 d. gy. y Br
k bare rock shallow

high mountain soils

Desert alluvial Tan 7.5 yr, 6/6 57 1. Br
and sedimentary Tan
deposits, sand. and
thin mountain soils

Mountain soils of Earth Red 2.5 yr, 4/6 54. Br O
desert Earth Red
highlands
pe
0
F-1
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APPENDIX H

Human Factors Questionnaire

GENERAL: This form is to be completed by each individual after completion of
approximately 1/3 of the total operating time of this test, and again
at the completion of the test.

NAME ; DATE:

TEMPERATURE RANGE: -

1. Did you encounter any of the following conditions (circle one phase sub-
number if you encountered it),

HUMAN FACTOR POSSIBLE CONDITION

2.1 Heat Stress Any symptoms of incipient heat stroke?
Any symptoms of incipient heat exhaustion?
Any occasions when heat-induced fatigue
delayed or curtailed operations?
Rate heat encountered in operation of the
test item as compared with a similar stand-
ard:
Cooler, hotter, much hotter?
Comfortable, uncomfortable, severe, intol-

erable?
What standard vehicle?
2.2 Burning Any encounters with painfully hot parts?
Temperatures What parts? Specify. Classify as frequent-

ly used controls, occasionally used controls
or handholds, normally accessible parts, or
infrequently touched parts.,
Any burns suffered:
First, second, or third degree?

2.3 Ventilation Does air become uncomfortably dusty, bad
enough to require dust mask or goggles?
Do objectionable fumes generate by test
items cause any problems: Explain.
Do fumes irritate eyes, respiratory tract,
skin?

2.4 Noise Does noise interfere with vocal communica-
tion?
Any painful or uncomfortabie noise levels?
Any after effects from noise?
Any need for ear plugs, etc?

2.5 Visibility Any visibility problems in operation of the
test item?

H-1

s

do Healinal - T g, g
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HUMAN FACTOR

POSSIBLE CONDITION

3. Record below any comments to paragraph

Paragraph No,

T

— e

Any difficulty reading gages, indica-
tors, instruction plates?

Any problems due to contrasting bright-
ness levels, glare, reflections?

Does airborne dust interfere with visi-
bility?

Do dust accumulations affect vision?
Does hot-climate operating mode alter
visibility?

2 above.

Comment

«
<«
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