
Materiel Test Procedure 8-2-191
27 October 1967 Dugway Proving Ground

U. S. AF.Y TEST AND EVALUATION COMAND

COMMODITY ENGINEERING TEST PROCEDURE

MLARIS, CHEMICAL

f 1. OBJECTIVE

The objective of this materiel test procedure (MTp) is to deter-
mine the technical performance and safety aspects of the test item relative
to the criteria cited in applicable Qualitative Materiel Requirements (WMR's),

A Small Development Requirements (SDR's), Technical Characteristics (TC's), and

%other requirements and documentation that pertain to a particular test item.

2. BACKGROUND

A requirement has existed, since chemical agent warfare was fi-rst
employed for an automatic warning alarm suitable for field use. Warning has
been required in sufficient time to allow protection against all toxic chemical
agents which could create a significant hazard. Chemical agent alarms normally
employ a local sampling device to detect the presence of chemical agent contami-
nation in the atmosphere and an audible or visual means of providing warning of
the need to take appropriate protective measures. Alarm response time and
sensitivity must be such that personnel are able to take the necessary protective
measures in time to avoid toxic effects.

At the conclusion of World -War II and the emergence of nerve agents
as a prime weapon of chemfcal warfare, emphasis has been directed toward the
development of a lightweight, highly reliable, automatic alarm capable of
detecting, sublethal doses of nerve agents and being physically small -enough to
be easily handled and carried by troops in the field.

A number of different types of chemical agent alarms employing various
means of detection such as infrared absorption, electrolysis, and photochemical
techniques have been the subject of intensive research and development. Some
of these are as follows:

a. Spontaneous electrolysis alarm
b. Open cell SHOPAIR (Short Path Infrared)
c. RAPAIR (Random Path Infrared)
d. LOPAIR (Long Path Infrared).

As promising candidate items emerge, they must be subjected to a
thorough testing program to determine their suitability for field operational
use.

3. REQUIRED EQUIMEN.

a. Chemical Test Agents, as required D D C
b. Gas Generators, as required-inj7
c. Chemical Agent Munitions, as required
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d. Chemical Agent Sampling Equipment
e. Decontam.nation Equipment, as required
f. Environmental Test Chambers and

Facilities, as required
g. Photographic Equipment (color and black and white)
h. Meteorological Equipment
i. Accelerometers) as required
j. Materials Handling Equipment
k. Electromagnetic Radiation Facilities
1. Chemical Analysis Laboratories
m. Nuclear Radiation Facilities
n. Vehicles (for transporting personnel, equipment and test items)
o. Testing Sites (for appropilate testing, such as air drop, etc.)
p. Communications Equipment, as required
q. Cinetheodolite, as required
r. Sound Level Meters with Ancillary Equipment,

as required
s. Octave-Band Frequency Analyzer, with required filters
t. Cathode Ray Oscilloscope, as required
u. Atmospheric Contaminants, as required
v. Battery Charging Facilities, as required,
w. Emergency Medical Facility

4. REFERENCES

A. MIL-STD-810B, Environmental Test Methods, 15 June 1967. )
B. TM 3-250, Storage, Shipment, and Handling of Chemical

Agents and Hazardous Chemicals, Departments of Army
and Air Force. 

C. TM 3-3o4, Protective Clothing and Accessories, Departments
of Army and Air Force.

ACCESSION fo D. MIL-I-26600, Interference -Control Requirements,
Aeronauti6al Equipment.

IST1 WHITE SECTION E. AR 705-15, Operations cf Materiel Under Extreme Conditions

US nC N  IUFFSECTU D o °f Environment.
USATECOM Regulation 705-2, Research and Development

JTIFIC............ ... of Materiel, Documenting Test Plans and Reports
.............- Headquarters, U.S. Army Test and Evaluation Command,.......' .. Aberdeen Proying Ground, Maryland, 28 February 1966.

I G. EATM 321-3, The Advanced Shoenemann Reaction Alarm
System Edgewood Arsenal Technical Memorandum,

lIST. AVAIL ,nd/r SPECIAi Edgewood Arsenal, Maryland, September 1966.
AI H. Technical Facilities Brochure, Dugway Proving Ground, Dugway,

Utah, 1 June 1967, FOR OFFICIAL USE ONLY.
I. Training Manual, Test Division Test Operation Directorate,

Dugway Proving Ground, Dugway, Utah, August 1963.
J. DPG Regulation 385-6, Safety, Agent Alerts and Alarms.
K. DPG Regulation 385-5, Safety, Range and Agent Control.
L. Woodson, W.E. and Conover, D.W., Human Engineering

Guide for Equipment Designers, Second Edition, University
of California Press, Berkeley, California, 1966.
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M.- MTP 7-1-002; Air Portability and Air Drop Service Testing.
N. bP' 7-2-509, Air Drop Capability of Materiel.
0. MTP 8-2-500, Receipt Inspection.
P. MTP 8-2-503, Rough Handling and Surface Transport.
Q. MTP 8 -2-510, Decontamination.

5. SCOPE

5.1 SUMMARY

The procedures outlined in this MTP provide general methods for
determining -the. technical characteristics and performance of the test items.
Specific testing requirements and procedures will be dictated -by the perfor-
mance and characteristics criteria for a particular test item.

The following subtests shall be performed on a selective basis as
required to determine if the test item meets the criteria established:

'a. Receipt Inspection - An inspection of the test item, as received,
to: (1) determine its physical characteristics -and coidition; (2) locate any
defects it might have; and (3) identify damage receivedduring transport, if

rnecessary. During this inspection, test items will also be serialized for
subsequent identification purposes.

b. Safety Evaluation - The objectives of this evaluation are (1)-to
$ check the Safety, Statement issued by the developing agency; (2) to ensure that5 "adequate safety features have been. incorporated; and (3) to obtain data to be

includd,'in the Safety Release Recommendation. (Reference USATECOMRegulation• -385-6).
c. Simulated Environmental Testing --A study to determine the effects

of extreme temperatures, fungus, "humidity, dust, solar radiation, altitude,
and watei (fresh water and salt water) on the test item.Sd. Rough Handling and Surface Transport - A study to deteimine the
-effects -of rough handling and surface transport on the physical and operational
eharacteristics of the test item.q. Air Transportability - A -study to determine the effects of sub-
jecting the/test item to air transport conditions.

f. Air Drop Capability - A study to determine the effects on the
test item resulting from its being subjected to air drop conditions.

So i g. Decontamination Aspects - A study to determine the relative ease
or difficulty involved in decontamination Of td te dtermtie dthe effects of
decontamination.

h. Maintenance Aspects - A study to determine the technical charac-
teristics of the test item relative to design for maintainability provisions,
aspects, and instructions.

i. Operational Characteristics - A study to determine: (1) the sen-
sitivity of the test item to prescribed agents; (2) item capability to provide
the required response within the time limits prescribed; (3) sensitivity to
agents or substances other than those desired; (4) whether the test item meets
specified reliability criteria.

j. EMR Vulnei'ability - A study to determine the effects of electro-
magnetic radiation of various intensities, on the test item and ancillary
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~equipment.
k. Nuclear Effects - A study to determine the effects of nuclear-

radiation and blast, as well as thermal effects, on the test item. A
l& Human Factors The objec~iv6 of this. subtest is to determine

the- characteristics of the test item that involve human factors c61isiderations
in the handling and operating of the test item.

5.2 LIMITATIONS,

None

6. PROCEIES

6.1 PREPARATION FOR TEST

6.1.1 Safety Statement Verification

The test officer shall veiii' that a Safety:Statement has been--received
from the developing agency prior to the start of testing.

NOTE:, The safety -Statement includes information pertaining to
-operational limitations and potential safety hazards which
are pecfliar to the test item.

61.2 Personnel Safety

,a. The test plan shall ensure .that tests are performed in the safest
-manner consistent with the accomplishment of the mssion. The over-riding prin-1ciple shall be to limit the exposure to a minimum number of personnel for a
miiimum amount of time, to a minimum amount of -hazardous material, consistent
with bafe and efficient operaiions. Plans shWll inelude-Iafety procedures,
precautions and emergency proddures, as nece~sary., Information based on the
test item Safety Stitem.int.,shall be incorporated 'into the test plan including:
the evaluation of potential hazards; analysis of risks ,limitations and special
precautions. Special equipmaht and techniques, as required shall also be in-
corporated.

b. A specific individual shall be responsible for the safety aspects
of each test. He must understand the opeza~iorr,6nd hazards of the test itim,
and the required additional equipmnt and facilities. He shall review test
procedures for the purpose of evaluating hazards and recommend -control measures.

c. All personnel who participate in or observe the test shall be
informed of the hazards involved and the precautions required- to ensure proper

test methods and procedures. Q0
0-

6.1.3 Security

Security considerations shall be adequately determined and provided
for as applicable to each procedure.

6.1. 4 Logistical Requirements

-
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Ensure that all logistical requirements are satisfied.

6.2 TEST cONDUCT

6.2.1 Receipt Insuection

. a. Perform a receipt inspection of the test item as described by
the applicable sections, of MTP 8-2-500.

..... -b. Record any damage to the test item.
c. Obtain photographs of damaged components.
d. Number and identify each test item to be used.
e. Solution containers, if present, shall be checked for leaks.
f. Determine and rccord the following for each test item:

1) Length
2) Width
3) Height
4) Weight

g. Check each test item for contamination with foreign material
(solid or liquid)

h. Check for deterioration of non-metallic parts and for corrosion
and inoperability of test item hardware and battery pack (if applicable).

6.2.2 Safety Evaluation

Determine the test item's safety as follows:

a. Obserye the operation of the test item in accordance with exifting
instructions, instruction manuals, directives, SOP's, and-similar guidance.
-Record any features of the test° item which might constitute a hazard to per-
-sonnel. b. Throughout the conduct Of other tests, 'hazardous features shall

be specifically observed and noted.
c. The safety aspects included' in the Safety Statement prepared by

the developing agency shall be verified.
d. The data to be included in the Safety Release Recommendations

required by USATECOM Regulation 385-6, shall be obtained.

6.2.3 Simulated Environmental Testing

6.2.3.1 Extreme Temperature Tests

Unless otherwise directed, the test item shall be subject to the
following temperature tests:

6.2.3.1.1 Low Temperature Tests - Place a minimum of 10 test items in a tem-
perature chamber and perform the following:

-5-
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a. Reduce the chamber temperature to -800F (-62.20C). Maintain it
at -80OF for a period of 72 hours, and then visually inspect the test items
and record any damages.

b. Raise the chamber temperature to-65*F (-53.9OC), or its minimum
operating temperature, and maintain this temperature until stabilization is
reached. If stabilization is attained in less than 24 hours, maintain tempera-
ture for a complete 24 hour interval. Perform the following:

NOTE: Stabilization, unless otherwise specified., is considered to
be reached when the temperature of the test item does not
change more than .66F (2.*C) per hour.

1) Visually inspect the test items and record damages.
2-) Verify operabi-lity of the t est items as described in the

procedures of paragraph 6.2.9.

NOTE: Operability checks should be accomplished within 15. minutes-
of removing the test items from the chamber.

c. Indrease the chbmber temperature to local ambient temperature and
perfor -the following:

1) Visually inspect the test items andirecord damages.
2) Verify the operability of the test items as described in the

procedures of paragraph 6.2.9. 4

6.2.3.1.2 High Temperature Tests - Place a minimum of 10 test items in a tem-
perature chamber and perform the following:

,a. Adjust the chamber-to a temperature of 1550F (88.30C) and an
absolute humidity of 13 grains/ft 3 , and maintain these conditions for a min-
imumw of 4 hours, then visually inspect the test items and record any damages.

b. Adjust the chamber to a temperature of i2OF (l48.9c)-and--a
relative humidity of -no greater 'than 15% and maintain these conditi6ns for .a
minimum of 24 hours and perform the following:

1) Visually inspect the test items and record any damages.
2) Verify the operability of the test items as described in the

procedures of paragraph 6.2.9.

c. Adjust the chamber to local ambient temperature and humidity and
perform the following:

1) Visually inspect the test items and record any damages.
2) Verify the operability of the test items as described in the

procedures of paragraph 6.2.9.

6.2.3.2 Fungus Tests

-6-
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a. Subject a minimum of 10 test items to the fungus exposure pre-
scribed by reference 4A (MIL-STD-810), Method 508.

b. At the completion of the exp6sure period, perform the following:I
1) Disassemble 1/2 of the/items tested and- record evidence of

fungus on the compone ts.
2) Verify the operabilit of the remaining test items using theprocedures of paragra'ph 6.2.9.

6.2.3.3 Humidity Tests

a. Subject a minimum of 10 test items to the humidity cycling pre-scribed by reference 4A (MIL-STD-810), Method 507.b. At the conclusion of humidity cycling, perform the f6liowing:

1) Inspect the test items and record any signs of corrosion.
2) Disassemble 1/2 of the items tested and inspect the com-

ponents for corrosion and/or deterioration.
3) Verify the operability of the remaining t6st items using the

procedures of paragraph 6.2.9.

6.2.3.4 Dust Tests

a. Subject a~minimum of 10 test items to the dust exposure prescribed I
'by ilference 4A (MIL-STD-81o),, Method 510.

b. At the completion of the exposure period, perform the following:

1) Inspect the test items and record any surface wear or damage.
2) Disassemble 1/2 of the items tested and inspect the components

for damage and/or the presence of dust.
3) Verify the operability of the remaining test items using the

procedures of paragraph 6.2.9.

6.2.3.v Solar Radiation Tests

a. Subject a minimum of 10 test items to the solar radiation pre-
scribed by reference 4A (MIL-STD-810), Method 505.

b. At the conclusion of the solar radiation cycling period, perform
the following:

1) Inspect the test items and record any evidence of deterioration
2) Disassemble 1/2 of the items tested and inspect the components

for evidence of deterioration.
3) Verify the operability of the remaining test items using the

procedures of paragraph 6.2.9.

6.2.3.6 Altitude Tests

a. Subject a minimum of 10 test items to the altitude conditions
prescribed by reference 4A (MIL-STD-81O), Method 500.
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b. At the conclusion of the altitude testing, perform the following:

1) Inspect the test items and record any evidence of deterioration.
2) Disassemble 1/2 of the items tested and inspect the components

for evidence of deterioration.
3) Verify the operability of the remaining test items using the

procedures of paragraph 6.2.9.

6.2.3.7 Wat.2r Immersion Tests

a. Immerse a minimum of 10 test items packaged- in their original
shipping containers, in water to a predetermined depth.

NOTE: The water depth and temperature, and location of immersion
shall -be in accordance with applicable criteria and quality
control system requirements and\ stipulated in the test
directive.

b. Record the following with the containers immersed:

1) Depth of water over container
2) Temperature of water
3) Presence of bubbling to' indicate container leakage
4) Immersion time until bubbling occurs
5) Total immersion time

c. At the completion of the immersion test, remove the test items
from the containers and perform the following:

1) Visually inspect the test items- and- record: the presence
of corrosion.

2) Disassemble 1/2 of the test items, inspect the components
and record:,

a) Evidence of water penetration
b) Presence of corrosion

3) Verify the operability of the test items by subjecting the
remaining items to the procedures of paragraph 6.2.9.

6.2.3.8 Rain Tests

a., Subject a minimum of 10 test 'items to the rain condition pre-
scribed by reference 4A (MIL-STD-810), Method 506.

b. At the conclusion of the rain tests, perform the following:

1) Inspect the test items and record any evidence of corrosion.
2) Disassemble 1/2 of the items tested and inspect the compo-

nents for corrosion and water penetration.
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3) Verify the operability of the remaining test items using

the procedures of paragraph 6.2.9.

6.2.3.9 Salt Fog Tests

a. 'Subject a minimum of 10 test items to the conditions prescribed
* by reference 4A (MIL-STD-810), Method 509.

b. At the conclusion of salt fog tests perform the following:

1) Inspect the test items and record any evidence of corrosion.

NOTE: Test items shall be rinsed with fresh water prior to
inspection.

2) Disassemble 1/2 of the items tested and inspect the components
for corrosion and Salt water 

penetration.

3) Verify the operability of the remaining test items using the
procedures of paragraph 6.2.9.

6.2.4 Rough Handling and Surface Transport Tests

6.2.4.1 Handling and Transportation Tests I
a. Subject a minimum of 10 test items, in their original package con-

tainers, to the procedures as described by the applicable sections of IvP 8-2-503.
b. At the completion of testing, perform the following:

1) Inspect the test items and record any evidence of wear and damage.
2) Disassemble 1/2 of the items tested and inspect the components

for cracks, wear and damage.
3) Verify the operability of the remaining test items using the

procedures of paragraph 6.2.9. 1
6.2.4.2 Vibration Tests

a. Conduct vibration tests on aiminimum of l0 test items as described
by the applicable sections of MIL-STD-810, Method 514 (for Equipment Category g,
Shipment by Common Carrier).

b. At the completion of vibration testing, repeat the procedures of
paragraph 6.2.4.1, step b.

6.2.4.3 Shock Tests j!
a. Conduct shock tests on a minimum of 10 test items as described by B

the applicable sections of MIL-STD-810, Method 516.
b. At the completion of shock testing, repeat the procedures of

paragraph 6.2.4.1, step b.

6.2.5 Air Transportability

-9-I
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Determine the effects of altitude and vibration, similar to that which

will be experienced by the test item in. flight and in the handling during load-
ing and unloading operations.

NOTE: Background information on air transportability is contained
in MTP 7-1-002.

6.2.5.1 Loading/Unloading

a. Load the test items (in their shippng containers, if applicable)
aboard aircraft or simulated aircraft as indicated in the test plan loading
schedule, using normal loading equipment, and record the following:

1) Type of aircraft used/simulated
2) Shipping container dimensions
3) Shipping container weight
4) Shippingcontainer material
5) Method of tie-down
6) Damage to package occurring during loading

b. Unload the test items from aircraft/simulated aircraft and record:

1) Equipment used in unloading
2) Difficulties encountered during unloading operations j

6.2.5.2 Simulated Flight Tests,

a. Subject a minimum Of 10 test items (in shippig containers, if
applicable), to the following simulated conditions, simultaneously:

1) Ambient pressure equal to that of the maximum. altitude that.the test item is expected to be flown.

2) Flight vibration conditions as described by the applicable
sections of MIL-STD-810, Method 514.

-b. At the completion of altitude/vibration testing, repeat the pro-cedures of paragraph 6.2.4.1 step b.

6.2.6 Air Drop Capability

The air drop of the test item, when in its shipping containers and
when assembled for ftiel:duse, shall be determined as described in the applicable
sections of MTP 7-2-509, and as follows:

6.2.6.1 Shipping Container Test

a. Rig a minimum of 10 test items in the appropriate air .drop
containers and drop the containers from aircraft flying at the altitude and
speed stipulated in the test plan.

-lO-

-10-

------------------------------------------------------------



MTP '8-2-191
27 October 1967

NOTE: Low velocity impact drops shall be conducted utilizing
the amount of paper -hohieycomb to absorb the impact force,
as recommended in the criteria.

b. ,Record the following:

1) Aircraft used
2) Aircraft altitude at release
3) Aircraft .air speed, at release
4) Meteorological condition
5) Aii. delivery system trajectory and impact velocities (using a

cinetheodolite)
6) Acceleration "G" force magnitude at impact

c. Photograph air drop tests with motion and still cameras.
d. At the completion of the test, perform the following:

1) Visually examine the test item's package for, and record the
presence of cracks, breaks, undone bihdings, etc.

2) Visually examine the test items-for, ahd record the presence
of' damages and/or deformations.

3) Verify the operability of the test item by subjecting the-
test items to the procedures ofparagraph 6.2.9.

J 6.2.6.2 Field Use Tdsts

Repeat stps -a,. -b, .... cthe.test items -rwppeL-n
fi-eld use condition.-

NOTE: Field use condition shall mean one completely assembled
system,including the .vehicular ,kit with shock mounts for

'impactforce absorpti6n without the shipping container.

6.2.7 Decontamination Aspects

a. Conduct decontamination testing of the test item as described by
the applicable sect-ions of MTP 8-2-510. "Determine and record those decontaniina-
tion agents and methods which provide the most satisfactory results.

b. After the decontamination, verify the operability of the test
items using the procedures of paragi.ph 6.2.9.

6.2.8 Maintenance Aspects

a. Determine the test item maintenance aspects in accordance with
AMC Pamphlet 1,o6-134:

NOTE: The features of design which permit or enhance the accomplish-

ment of maintenance by personnel of average skill under
environmental conditions, similar to those in which maintenance
is to be performed, shall be recorded.
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b., Determine and record the following, as required:

1) Ease of maintenance performed
2) Component interchangeability
3) Ndequacy and dc~uracy of the maintenance documentation
4) Maintenance category of the test item
5) Special tools and ancillaryt equipment required
6) Maintehance-free hours of continuous service
7) Spare paAts and expendable materials required
8) Time required to perform-maintenance tasks
9) Time required to,,detect failures

10) Time required to diagnose failures
11) Availability of go/no-go iiethods for checkout
12) Causes of malfutictions such 'as lack of operation, wear, in-

adequate design tolerances, poor workmanship, etc.

6.2.9 Opeiational Characteristics

a. Operational tests shall be perf6rmed so that the capability of
the test item to meet sensitivity and response requirements and the effective-
ness of its' alarm system, as set forth in the applicable materiel documents,
can be determined. Specific details shall be determined at the test plan stage.
Tests shall be conducted concurrently, whenever possible.

b. Evaluations of the operational reliability of the test item shall
-beconducted based on the results of the operational tests required after the

test- tems--have been. subjected. to, the following:

1) -Simulated Environmental Testing (paragraph 6.2.3)
2) R6'ugh Handling and Surface Transport Tests (paragraph 6.2.4)
3) Air Transprtability (paragraph 6;2.5)
-4) Air Drop Capability -(paragraph-6.2;6)"
5) EMR Vulnerability (paragraph 6.2.10)
6) Nuclear Effects (paragraph 6.2.11)

6.2.9.1 Sensitivity and Response

a. Prior to testing, the test iterm-shall-be serviced, warmed-up and,
a background, level, suitable for the observation of challenge clouds or atmos-
pheres, shall be obtained.

b. Determine and record the following:

1) Warm-up- time
2) Background level (required instrument sensitivity calibration)'

6.2.9.1.1 Laboratory Tests - Perform the following:

a. Challenge the test item with various chemical agent test aerosols
of pre-selected concentration levels or with chemical agents dispensed from a

-12-
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.closed system gas :generator.

NOTE: Sensitivity tests shall be conducted using as-many different
agents and cbncentration levels as are feasible or as required

by, the QMR's End T's.

b. Repeat step a. until each chemical agent has been tested against
the test item at least three times at a particular concentration level.

c. -Record the following for each chemical agent sample tested:

1) ,hemical agent identity

2) Agent concentration level per liter of air
3) Test item response time
,4) Test number (for each concentration)
5) Mean -time-between-failu-es
6) Mean time-between-false aiarms
7) Threshold concentration limit
,8), Deleterious effects on the test item

6^2.9.1.2 Field Tests - Perform the following:

a. Emplace tests items, as required, with respect to the wind
direction, at a suitable test site.

ki NOTE: Arrange and position sampler and detector units similar
to the example shown in Figure 1. The actual grid must

be designed on the basis of the particular alarm being
.-. edto~z-4.- .he--ird--.-'e-tof- -agentconce-ntrations-elocate- at least-two samplers adjacent to -each alarm. One

sampler obtains total dosage and the other is wired into
the alarm circuitry so that it will "cut off" when the
test item goes into an-alarm condition. This procedure
allows- det6rmilng the alarm response dosage.

b. Challenge the test item with various chemicai agents disseminated
1n the vicinity of the test item obierving the following meteorological
limitations:

1) Wind velocity of 10 mph or less
_2)- Temperature inversion
3) No-precipitation

NOTE: 1. The chemical agent challenge may be accomplished by
a gas generator mounted on a moving vehicle, traveling
at a prescribed speed and at a prescribed distance
from the test item, or by munitions detonated in the
vicinity.

2. Personnel participating in field tests shall be
adequately protected by protective clothing and
equipment in accordance with safety requirements.

13
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c. Concurrently conduct agent cloud sampling utiizing appropriate
chemical agent sampling equipment.

d. Repeat steps b and c until the test item has been challenged at
least three times by each chemical a'gent disseminated.

e. Record the following for each determination:

1) Chemical agent identity
2) Method of agent dissemination
3) Dissemination distance
4) Response time

5)- Agent cloid concentration level per liter of air
6) Mean;-time-between-failures
7) Mean-titfe-between-false alarms
8) Wind velocity
9) Wind direction with respect 'to the test item

10) Agent cloud ,passage time

f. Return all samples, collected in conjunction with this testing,
to the laboratory for analysis and evaluation.

6.2.9.2 Warning-Effectiveness

6.2.9.2.1 Audible Element Tests - Perform the following, as applicable:

a. Position a sound level meter at a predetermined distance and
radial diiection from the test item.

d b7 zIndu-e-an alar=cioiton wit an--agent sample= nd-udetermine
and record the -sound pdi;er level for each mode of test item operation (i.e.
alarm 'condition, normal operation, remote alarm, etc.).

c. Determine 'and record the power-frequency distribution for the
various operational fnodes;.of the audible warning units.

d. Repeat steps a through c until the sound meter has been

positioned at both one meter and two meters from the audible elements of
the test item, at th& following radial directions (with respect to the lateral
center line):

2)' 450
3) 900
4) 1360
5) 18o

e. Repeat steps a. through d.. for the test item detector units
operating at:

I) Lower voltage limit
2) Upper voltage limit

-14-
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f. Repeat steps a. through e. at different various agent concentra-
tion levels for a variety, of agents. until at least. three concentration. leyels
for each agent have been induced.

NOTE: The audibility tests shall be conducted under ",laboratory"
conditions similar to those of paragraph 6.2.9A,.1

g. 'Record the following for each determination:

1) Chemical agent identity
2) Sample concentration level
3) Input voltage
4) Sound meter distance from the test unit

5) Sound meter radial direction from the test unit
6) Test item operating condition
7) Performnance limitations resulting from the induction of the

particular environment

NOTE: In addition, if, at any time duringthe test, a-warning
element is suspected of beingdeficient (as evidenced
by a weak or distorted signal), its sound output shall
be measured.

6.2.9.2.2 Visual Element Tests - Perform the following, as applicable:

a. Determine and record the maximum distances that a-minimum of
la t~t ip6Yr&ii&l 6afdetect th - test iftii VidTii~l wi~ing 616miiefts uhfdeii da~y-
light conditions.

NOTE: 1. Personnel participating in visual element testing
shall be adequately protected by protective clothing
and equipffen-i in ac6 -dance with _ iety ie --irements.

2. Ensure that the test subjects have normal 20/20
vision (natural or corrected) and normal color
vision.

3. Field-type conditions, as described in paragraph
6.2.9.1.2, shall be used for those tests.

b. Repeat step a. until at least three determinations have been made
for each test personnel.

c. Repeat steps-a. and b. under conditions of darkness.
d. Record the following for each determination:

1) Test personnel identity
2) 0bservation-number
3) Lighting condition (daylight, darkness)
4) Chemical agent used to trigger the visual alarm element
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6.2.9.2.3. Detector 'Unit Horn. Tests -

a. With the test item-audble w6rning horf-iset for operation, ensure
that electrical power requirements are -satisf-ied - .

NOTE: If the warning horn is battery operated f6m a self-con-
tained battery pack, the batteries shall be fully charged.

b. Induce an alarm condition and al-low the cofndition- to exist until
the warning horn-no longer operates.

c. Repeat steps a. and- b.. until rat least three deteiminations of de-
tector unit horn life have been made for each possible- electrieal powe. .onfigu-
ration.

d. Determine and record the following fqr iech: detector unit horn
test:

2) Electrical power supply- configu-"ation
2) Power requirement
3) Battery (pack) nome-nclaure, (ift rO4ui'Ted)
4) Test number
5) Duration of'hbr i operation-
6) Cause of horn failure

6.2.9.3 Interference Aspects

The test item shall be tested to determine if false alarms will
result from its exposure to particles other thah the agent cloud, particles
present in the ambient atmosphere. Contaminants which migh- :reasohably be

•expecte d to be encountered in ~Urbn or military envirnments shall be utilized

in the tests.
a. Exose the test item, in turn, in an operating mode (with back;

ground level set) to atmospheres containing:

1) Dust
2) Explosive and propellant by-products
3) Vehicular exhaust fumes
4) Fuel oil Nfmes

5) Decontaminants
6) Burning brush, burning wood, and burning rubber
7) Fog and rain
8) Screening and signal smoke
9) Decomposing animals and waste
10) Fog oil smoke
11) Permanent type anti-freeze
12) Insecticides and defoliants
13) Gasoline fumes
14) White phosphorous
i5) Burning cloth and rubbish
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b. Challenge the test item with- single representative chemical agents,

at specified concentrations, during exposure to each atmospheric conta6inant -as
described by paragraph 6.2.9.1.1.

c. Repeat step b. after each atmospheric contaminant has been re-
moved.

d. Determine and record the following for each agent challenge:

1') Atmospheric contaminant description
2) Chemical agent identity
3) Agent concentration level per liter of air

4) Test item response time
5) Time-between-failures
6- Time-between-false alarms
7 Challenge occurrence (during contaminant exposure, after

contaminant exposure)
-8) Data regarding adjustments or corrective measures necessary

-for the test item operability

e. Record the, times required for the tesi item-,t6 recover from each
contaminant substance "poisoning".

6.2.10 Ef Vulnerability

a. Perform the following in an RF- shielded screen room:

1) Subject test items one in a-sensing mode, and another in an a-'
l-- - nrdition to electro-ma etic::radiationsof specjfied~.fre -

quencies and intensities. (See paragraph, 4.3.2 6f MIL-I-2660). 1

NOTE: EMR interference for purposes of this test shall denote
a condition- which causes the test item to be triggered
to alarm or cease to produce an alarm.

2) Determine and record the following for each test item
emanation ad required:

a') Emanation frequency (from test item)
b) Emanation intensity (from test item)-
c) EIR frequency
d) EMR intensity
e) Effect 8f test item - EMR emanation on adjacent

/electronic equipment

3) Challenge the test items with single representative chemical
agents at specified concentrations during exposure to the EMR
as described by paragraph 6.2.9.1.i.

4) Repeat step 3, after each EMR exposure period,
5) Determine and record the following for each agent challenge:

a) EMR frequency
b) EMIR intensity
c) Chemical agent identity $
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d) Agent concentration level per liter of air
e) Test item response time
f) Times-between-failuresSg) Time-between-false alarmsh) Challenge occurrence fduring EMR exposure, after E4R

exposure)

b. Repeat step a. with the sensors located outside an RF shielded
screen room and with the remote indicators located in the screen room and
connected to the detectors with the maximum allowable lengths of WD-I field
wire.

MOTE. The section of wire within the screen room shall be strung

horizontally and vertically.

s b c. Record the lengths of wire used for the remote operations of

Step b.
6.2.11 Nuclear Effects

NOTE: Nuclear effects evaluation criteria for the. test item shall
be in accordance with those set forth in the applicable
material requirements and most recently approved documentsfor the following:

" a. Neutron dose (rads)

L b. Gamma, dose (rads)
d-.-ThritaJl;expodure-.Lc--1 /C~n 2).

d. Blast level (psi) (duration in sec)

Evaluate the test item as stipulated in the detailed test plan or,
aseapplicable, as described in the following procedures:

6,..1.2 Ncutron Radiation

a. Expose a minimum of five items to neutron radiation utilizing
neutron gener&tors,. linear accelerators, -or fast burst reactor (FBR) facili-
tiesi as appropriate.

NOTE: 1. The FBR is an unreflected and unmodulated critical
assembly which consists of a right circular cylinder
and four controlling components fabricated from
ur anium-molybedenum alloy.

2. When operating the unit outdoors, observe the following:
The reactor shall be protected by- an appropriate shield
at a prescribed distance from the core center. The
distance is dependent on the size of the reactor.

b. Operate the source as directed in the test plan or the units
specifications to obtain the desired neutron fluence (neutrons per square centi-
meter).

c.- Determine and record, using a counter, the delay required before
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the test item can be handled safely.
d. Verify the operability of the test items using the procedures

of paragraph 6.2.9 when the items become safe to handle.

6.2.11.2 Blast Effects

a. Subject a minimum of 20 test items to the blast produced by a
shock tube equivalent to that which would be present during a nuclear blast,
as prescribed in the test plan under the following conditions:

I) 0ne-half of the test items shall be emplaced in the open.
2) One-half of the test items shall be placed in a foxhole a

minimum of two feet deep.
NOTE: These test items lying in the open shall be subject to

both dynamic 'and static overpressures, while the items
in the foxhole wiil be priiarily affected by static
ovepressures.

b. At the completion of the blast period, perform the following:

1) Visually examine the test items for damages and/or defor-
matiozi.

2) Verify the operability of the test items using the procedures
of paragrapho6.2i9.,

6.2.11.3 Thermal Radiation Test

a. Expose a minimum of 10 test items to thermal radiation for the
length of time at the number of calories/cm2 prescribed in the test item's
specifications or stipulated in the test plan.

b. At the completion of the exposure period, 'perform the following:

1) Visually examine the test item for damage and deformation.
2) Verify the operability of the test items using the procedures

of paragraph 6.2.9.

6.2.11.4 Residual Gamma Radiation

a. Expose -a minimum of five. test items to gamma radiation from
cesium point source(s) or tube source of the type used by U.S. Army Nudlear
Defense Laboratory, Edgewood Arsenal.

b. Locate the test item and a gamma dosimeter so that an eight-hour
exposure is required to give the test item the prescribed total dose it would
have received in -a particular fallout field.

NOTE: If the test item is greater than 100 feet from the gamma
source, an air attenuation factor must be considered when
determining source-test item distance.

c. At the completion of eight hours exposure, record the accumulated 4 ,
gamma dose as measured on the gamma dosimeter.
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d. Verify the operability of the test items using the procedures of
paragraph 6.2.9.

* 6.2.12 Human Factors

NOME: Background information on human factors engineering is avail-!
able in Human Engineering Guide to Equipment Designers, Second
Edition, by W.E. Woodson and D.W. Conover, University of
California Press, Berkeley, California, 1966.

I Data generated in the reliability test and other appropriate sub-
tests shall be used to evaluate the test item from a human factors standpoint.
At the completion of testing, the test officer shall evaluate the alarm system
relative to the following:

I aa. Adequacy of the technical and operational literature
b. Compatibility of the- test item and ancillary equipment with cold

weather,and CBR protective clcthing
c. Contrasts of warning elements to background conditions (ligIt and noise )

d. Ease of connecting and disconnecting- cable -and coupling devicese. Clarity of pane! lettering and mairkings

f. Functional labeling of switches and indicators
g. Relationships between displays and controls, as applicable
h. Ease of reading meters and dials
I. Adequacy-of-col6k-6oding-
J.- Accessibility of adjustment, calibration, and connecting devices

k. Accessibility of replaceable components (including batteries)
1. Simplicity, reliability, and safety of operation Ii
m. Ease of night operations due to control shapes, dial lights, con-

trol locations, etc.
n. Portability of the test item components

6.3 TEST DATA 1I!
6.3.1 Receipt Inspection

a. Record the following for each test item:

1) Test item identification number
2) Receipt inspection data as collected under the applicable

section of MTIP 8-2-500.
3) Test item description
4) Total number of test items inspected
5) Length, in inches
6) Width, in inches
7) Height, in inches
8) Weight, in pounds
9) Contamination by foreign (solid or liquid) materiel
10) Contaminant identity

11) Non-metalic parts deterioration
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12) corrosion and inoperability of hardware

13) Faulty parts identity

b. Retain all photographs

6.3.2 Safety,, Evaluation

Record any test item feature which constitutes a safety hazard.

6.3.3 Simulated Environmental Testing

6.3.3.1 Extreme Temperature Tests

6.3.3.1.1 Low Temperature Tests -

Record the following for each test item, as applicable:

a. Test item identification'number
b. For temperature of -80°F:

1) Damages incurred

:c. For temperature of -650F:

1) Damages incurred'
2) Operability data ollected as described ir paragraph 6.2.9.

d.. For ambient temperature;,

I) Temperature in OF2Y)- Test item damage3-) 4Operability data -collected asudescribed in, pargraph 6.2.9

6.3.3.-.2 High Temperature Tests -

'Record the following for each test item, as applicable:

a. Test item identification number
b. For temperature of 155*F:

1) Damages incurred

,c. For temperature of 120*F: o4
1) Damages incurred
2) Operability data collected as described in paragraph 6.2.9!

d. For ambient temperature: A,

1) Temperature in OF
2) Damages incurred
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3) Operability data collected as described under the applicable
sections of paragraph 6.2.9

4) Damage incurred due to testing
5) Component damage (disassembled items only)

6.3.3.2 Fungus Tests

Record the following for each test item as applicable:

a. Test item identification number
b. Data as collected under the applicable sections of MIL-STD-810,

-Method 508
c. Evidence of fungus on:

1) Test item
2) components (disassembled items only)

d. Operability data as collected under the applicable sections of,
paragraph '6.2.9

6.3.3.3 Humidity Tests-

Record the following for each test item as applicable:

a Test item identification number
b. Data as collected under the applicable sections of MIL-STD-810,

Method 50 7
c. Evidence of corrosion on:

I) Test item
2) Components (disassembled items only)

d. Operability data as collected under the applicable sections of

paragraph 6.2.9

6.3.3.4 Dust Tests

Record the following for each test item as applicable:

a. Test item identification number
b. Data as collected under the applicable sections of MIL-STD-810,

Method 510
*c. Wear and damage to:

1,,) Test item
2) Components (disassembled items only)

d. Evidence of dust on components
e... Operability data collected under the applicable sections of

paragraph 6.2.9
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6.3.3.5 Solar Radiation Tests

Record the following for each test item -as applicable:

a. Test item identification number
b. Data,,as c6llec ed under the applicable sections of KL-STD-810,

Method 505
c. 'Evidence of~deterioration of:

1) Test item
2) Components- (disassembled items only)

d. Operability data as, collected under the.applicdble U67ions of
paragraph 6.2.9'

6.3.3.6 Altitude Tests

Record the following for each test item, as applicable:

a.. Test item identification number
b. Data as collected under the applicabi sections of MIL-STD-810,

Method -500
c. Evidence of deterioiati6n, of:

1) Test item f
2) Components (disassembled items only).

d. Operability data as collected under the applicable sections of
'paragraphv 6 2;9

6.3.3.7 'Water Immersion Tests

Record' the -folowihg for each tess item, as applicable.

a. Test item identification number
b. During immersion:

2)Water-temperdture, in *F
3) Presehce o f bubbling, if any !

4) Immersion time to bubbling, if any, in minutes

5) Total immersion time, in minutes

c. After immersion:

1) Evidence of water penetrati6n
2) Presence of corrosion on test item,
3) Presence of corrosion on test item components (disassembled

items only)
4) Operability data collected as described in paragraph 6.2.9 "1
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6.3.3.8 Rain Tests

Record the following for each test item, as applicable:

a. Teat item identification number
b. Data as collected under the applicable sections of MIL-STD-81O,

Method 5O6
c. Evidence of corrosion and moisture on:

I' 1) Test item
2-) Components (disassembled items only)

d. 'Operability data as colledted under the applicable sections of

paragraph 6.2.9

6.3.3.9 Salt Fog Tests

Record the following for each test item as applicable:

a. Test item identificati6n number
b. Data as collected under the applicable sections!<of. MIL-STD-810i

Method 509 -'
c. Evidence-of corrosion on test item
d. Evidence of corrosion and moisture on components (disassembled

ite e d only)
e. Operability data as collected under the applicable sections of

paragraph 6.2.9

6.3-4.1 Handling and Transportation Tests

Record the following for each test item, as applicable:

a.. Test item identification-number
b. Data asccollected under the applicable sections of MTP 8-2-503.
c. Evidence of wear and dazfage to:

1) Test item
2) Components (disassembled, items only)

d. Operability data collected under applicable sections of paragraph
6.2.9

6.3.4.2 Vibration Tests

Record the following for -each test item, as applicable:

a. Record data as collected under the applicable sections of MIL-STD-
810, Method 514.

b. Record data as collected under paragraph 6.2.4.1, step b.
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6.3.4.3 Shock Tests

Recoid the following for each test item as applicable:

a. Data as collected under the applicabl sections I.-STD-810,
Method 516.

b. Data as collected under paragraph 6.2.4.1, step b.

6.3.5 Air Transportability

6.3.5.1 Loading/Unloading

Record the following:

a. Type of aircraft used/simulated
b. Shipping container:

I) ;ength, width and height, in inches
2) Weight, in pounds
3): Material (steel, aluminum, me tal/reinforced plastic, etc.)

c. Equipment used in loading
d. Method of container tie-down
e. Damage to test item incufred;-during loading
f. Difficulties encountered while loading
g. Equipment used in unloading
h. Difficulties encountered while unloading

6.3.5.2 Simulated Flight Test

Record -the following-for -each- test item, as--applicable:

a. Test item identification number
b. Altitude simulated, in feet
c. Ambient pressure in test chamber, in inches of-Hg
d. Data as collected under the applicable sections of MIL-STD-810,

Method 514-
e. Data as dolIectedunder paragraph-6.2.4.1, step b

6.3.6 Air Drbp'Capability

a. Record the following for each test item during shipping container
and field use tests:

1) Condition of test item (packaged, ready-for-field use)
2) Test item identification number
3) Aircraft used
4) Aircraft altitude at test item release, in feet
5) Aircraft airspeed at test item release, in mph
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6) Air conditions (calm, turbulent)

7)- Air delivery system trajectory
8) Test item impadt velocity in fps
9) Acceleration force at impact in "G's"

10) For test item package:

a) Packaging material used
b) Presence of cracks, breaks, etc.
c) Undone binding

ll) For the test item:

-a) Damage or deformation
b) Operability data collected as described in paragraph

6.2.9

b.- Retain all motion and still pictures.

6.3.7 Decontamination Aspects

Record the following for each test item:

a. Data-as collected under the applicable sections of-?TP 8-2-510
b. Operability data as 'coil ected under the applicable sections of

' paragraph 6.2.9

6.38 Maintenance Aspects

a. Record the following:

i) Special tools and equipment required for maintenance
2) Special skills required to perform maintenance
3) Required maintenance
A) Ease of. sfniaitenance
'5) Interchangeability-6f components
-6) Adequacy -and accuracy of the maintenance documentation
7) Maintenance category of the test item

b. Retain all photographs.

6.3.9 Operational- Characteristics

6.3.9.1 Sensitivity and Resp'onse

Record the following for each test item:

a. Test item identification number
b. Warm-up time, in seconds

Baa%,round level (required instrument sensitivity calibration)
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6.3.9.1.1 Laboratory Tests -

Record the following for each chemical agent sample tested:

a. Chemical agent identity
b. Agent concentration level per liter of air
c. Test item response time, in seconds
d. Test number for each concentration
e. Mean-time-between-failures, in minutes
f. Mean-time-between-false alarms, in-minutes
g. Threshold concentration limits, per liter of air
fi. Deleterious effects on the test item

6.3.9.1.2 Field Tests -

Record the following for each determination:

a. Wind velocity in mph
b. Ambiefnt temperature in degrees F
c. Barometrtc pressure in inches of Hg
d. Instrumentation usedtor detections and sampling
e. Chemical agent identity
f. Dissemination distance, in-meters
g. Dissemination method(v~hicle with gas generator, munitions)
h. Dissemination vehicle speed in mph (as applicable)
i. Agent cloud arrival time in hours (time of day)
J. Agent cloud concentration level per liter of air
k. Test item response time, in--seconds
1. Agent cloud duration, in minutes
m. Mean-time-between failures, in minutes 1"
n. Mean-time-between false alarms, in minutes
064 Wind-directionwith-respect to the test Items,

6.3.9.2 Warning Effectiveness

Record the test identification number of each item tested. I
6.3.9.2.1 Audible Element Tests -

Record the following for each determination: -

a. Mode of test item operation (alarm condition, normal operation, etc.)
b. Sbund power level of alarm, in decibels
c. Power frequency distribution in decibels per octave band
d. Sound meter location from the test item in meters and radial

direction (degrees from lateral centerline)
e. Test item input voltage
f. Chemical agent identity- d

g. Agent concentration level per liter of air
h. Performance limitations resulting from the induction of a parti-

cular agent -.
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6.3.9.2.2 Visual Element Tests -

Record the following for each test subject:

a. Test personnel identity

b. Observation number
c. Lighting condition (daylight, darkness)
d. 'Chemical agent used to trigger the visual alarm element
e. Maximum distance that the visual alarm element can be detected,

in meters

6.3.9.2.3 Detector Unit Horn Tests -

-fRecord the following for each detector unit horn test:

a. Electrical power supply configuraticn (vehicle battery, electri-
cal outlet, self-contained battery pack)

b. Electrical power requirements (voltage)

c. Battery (pack) nomenclature (if required)
d. Test number (1, 2, 3)
e. Duration of horn operation, in minutes

f. Cause of horn failure (horn uniti power supply, etc-.)

6.3.9.3 Interference Aspects

Record the following for each agent challenge and test item:

a. Test item identification number
_b. Atmospheric contaminant description-
c. Chemical agent identity
d. Agent concentration level per liter of air
e. Test item response time, in seconds
f. Time-between-failures, in minutes
g. Time-between-false alarms
h. Challenge occurrence (during contaminant exposure, after con-

taminant exposure)
i. Data regarding adjustments or corrective measures necessary for

the test item operability.
J. Time required for the test item to recover from each contaminant

substance "poisoning", in minutes.

6.3.10 EMR Vulnerability

a. Record the following for each test item in each EMR tests:

1) Test item identification number
2) Method of operation (local, remote)
3) Modes of operation (sensing mode, alarm condition)
4) Time-between-failures in minutes

5) Time-between false alarms in minutes

0
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6) Frequency d'f test item emanations in cps
7) Intensity of test item emanations in watts per cm

2

3) EMR frequency in cps
9) EMR intensity in watts per cm2

10) Effects of test item EMR emanation on adjacent electronic
equipment

b. Record the following for each test item in each EMR and chemical
agent challenge- test:

1) Test item identification number
2) ,Method of operation (local, remote)
3) Mode of operation (sensing mode alarm condition-)
4) EM frequency in cps
5) EMR intensity in watts per cm

2

6) Chemical agent identity
7) Agent concentration level per liter-of air
8) Test item response time in seconds
9) Time-between-failures in minutes

10) Time-between-false alarmsoin minutes
11) Challenge occurrence (during EAR exposure, after E4R exposure)

c. Record the following for remote tests only

1) Lengths of wire outside EF shielded screen room in feet I
2) Lengths of wire inside RF shielded screen room in feet " -

6.3.11 Nuclear Effects

6.3.11.1 Neutron. Radiation

Record the following for .each test item:

a. Test item identification number
b. Test location (outdoors, indoors)
c. Distance from the source, in feet, if applicable 4
d. Neutron fluence in neutrons per square centimeter
e. Delay period, in hours
f. Operability data collected as described in the applicable pro-

cedures of paragraph 6.2.9

6.3.11.2 Blast Effects

Record the following for each test item, as applicable:

a. Test item identification number
b. Test item position (open, foxhole)
c. Blast pressure, in psi f

d. Pressure duration, in seconds
e. Damage and/or deformation incurred, if any
f. Operability data collected as described in the applicable pro-

cedures of paragraph 6.2.9
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6.3.11.3 Thermal Radiation Test

Record the following for each test item, as applicable:

a. Test item identification number
b. Time of exposure, in minutes
c. Thermal radiation
d. Damage and/or deformation incurred, if any
e. Operability data collected as described in the applicable pro-

cedures of paragraph 6.2.9

6.3.11.4 Residual Gamma Radiation

Record the following for each test item:

a. Test item identification number
b. Distance between the test item and source, in feet
c. Source radiation, in rads/hr
d. Accumulated test item gamma dose, in rads
e. Operability data collected as described in the applicable pro-

cedures of paragraph 6.2.9

6.3.12 Human Factors

'The following shall be recorded:

a. Data regarding the following, relative to human factors
engineering:

1) Adequacy of the technical and operational literature
2) C6mpatibility of the test item and ancillary equipment with

cold weather and CBR protective clothing
3) Cntrast of warning elements to background conditions
4) Ease of connecting and disconnecting cables and coupling

devices
: Clarity of panel lettering and markings

S, Functional labeling of switches and indicators
7) Relationships between display and controls, as appliceble
8) Ease of reading meters and dials
9) Adequacy of color coding

10) Accessibility of adjustment, calibration and connecting
devices

11) Accessibility of replaceable components
12) Simplicity, reliability and safety of operation
13) Ease of night operations due to control shapes, dial lights,

control locations, etc.
14) Portability of the test item components

)
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b. Comments and data from other appropriate subtests regarding the
handling and other human factors aspects of the test item.

6.4 DATA REDUCTION AND PRESENTATION

6.4.1 Receipt Inspection

a. Data-collected as a result of this procedure shall be presented
as indicated in the applicable portions of MTP 8-2-500.

b. The description of the item, number of items tested, and condi-
tions upon receipt shall be presented in tabular form.

c. Photographs shall be used to substantiate results

6.4.2 Safety Evaluation

a. A Safety 'Release Recommendation (USA ECOM Regulation 385-6) shall
be forwarded to U.S. Army Test and Evaluatibn Command within 30 days of the
beginning of the test. The 'Safety Release Recommendation shall contain the
following information: Special Safety considerations on hazards to personnel
and materiel (including developmental types of equipment as well as standard
components used in assemblage of items being tested).

b. Data and comments relative to safety hazards obserVed during any
phase of testing.

c. Comments relative to suggested safety improvements.

6.4.3 Simulated Environmental Testing

a. The results of the subtests conducted shall be presented in
tabular or other suitable form.

b. The results of the operational -check tests performed at the con-
clusion of the various environmental tests shall be presented in-narrative
or other suitable- form.

6A.4 R6ugh .Handling and Surface Transport

a. Rough handling and surface transport data shall be presented as
prescribed in MTP 8-2-503.

b. Vibration and shock data shall. be presented in tabular form to

indicate test times, distances (dropped), shdck levels, vibration frequencies,,
etc., and significant findings of the test. Include photographs of-damage.

c. Present data on operation of test item after subjection to rough
handling and surface transport conditions, vibration and shock.

6.4.5 Air Transportability

a. Data shall be presented in summary form as indicated in the ap-
plicable sections of MTP 7-1-002, and other pertinent testing documentation
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and include the pressure-altitude cycling and vibration conditions the tes~t
item was subject to.

b. Present data regarding any significant aspects of the test item
observed during conduct of air transport testing.

c. Present data on test item operation after subjection to the air
transport testihg."

6.4.6 Air Drop Capability

For shipping containers and field use tests:

a. The results of the subtest shall be presented as prescribed in
. MTP 7-2-509 and-include the following:

1) Type of aircraft
2) Air speed, altitude, and meteorological conditions
3) Packaging material condition after test
4) Maximum "G" force on opening of parachute and on impact
5) Test item condition after field-use drop

b. -Present narrative comments and data regarding ease or difficulty
encountered in accomplishing air drop. Present photographs (as required) to
indicate results of air drop.

c. Present data on operation and performance of the test item after
air drop capability subtest,

6.4".7 Decontamination Aspects

The results of this subtest shall be presented as indicated in the
-applicable -sections-of MTP 8-2-510.

6.4.8 Maintenance Aspects-

Data from this subtest shall be presented in narrative form. The
report shall be supplemented by photos, drawings, or other devices to substan-
tiate the -conclusions and recommendations.

6.4.9 Operational Characteristics

Data derived from this subtest shall be presented in narrative form,
supplemented by drawings, photographs, charts, tables, graphs, or any other
suitable means of displaying information. The .report shall clearly conclude
whether the test item meets the reliability criteria established in applicable
specifications. Recommendations relative to further testing and methods to
overcome malfunctions shall also be included.

Comparisions of the data collected under the various operability
conditions with those collected during operability tests conducted after sub-
jecting the item to various environmental and special conditions shall oe made.
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These comparisons shall form the basis for the definition of the test item

operational characteristics.

6.4.9.1 Sensitivity and Response

Present warm-up times and background level -data with the individual
subtest tabulations.

6.4.9.1;1 Laboratory Tests -

Sensitivity and response characteristics of the test item to various
chemical agent concentrations shall be tabulated to provide a basis for com-
parison of the results from other laboratory tests' and field tests.

6.4.9.1,.2 Field Tests -

The data shall be presented for comparison to that collected in the
laboratory'under "controlled" conditions. 'Results for various methods ,of dis-
semination of the agencs shall be compared, whenever possible. Effects-of wind
shall also be dvaluated.

6.4.9.2 Wa'ning Effectiveness

6.4.9.2.1 Aud. ble-Element Test

a. Present tabulated data to indicdte!sound output and:power fre-
quency distribution.

b. Present data regarding type of sound meter, souhd ndter readings,
etc. Indicate if requirements- were met.

6.4.9.2.2 Visual Elembnt Test

a. Present narrative and tabular d.ta .on results of daylight and
night-time tests.

b. Present data regarding other significant test information such
as number of test personnel, distances of test, and meteoiological conditions.

6.4.9.2.3 Detector Unit Horn Test

a. Present data regarding power requirements.
b. Present data on battery pack life under continuous use conditions,

if used.
c. Present mean data showing alarm duration and cause of failure.
d. Present narrative data concerning malfunctions.

6.4.9.3 Interference Aspects

1
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Compare the data collected with that collected under conditiohs where
no contaminant was present to evaluate the effects of various contaminants
on the test item sensitivity. False alarm data shall be tabulated, for each
contaminant to further determine the susceptibility of the test item.

6.4.1o EMR Vulnerability

a. Data from this, subtest shall be presented in narrative form, sup-
-plemented by other required graphical or art presentations to substantiate the
conclusions.

b. Significant frequencies and operational limitations shall be
included, if possible.

6.4.11 Nuclear -Effects

Data obtained as a result of this subtest shall be reduced and analyzed
as required. It shall be presented in the prescribed form, using tables, graphs-,.
pictures, and narrative comments, as applicable..

6.4.12 Human Factors

a,. Data from this subtest shall be presented in' tabular, narrative,
or other suitable form supplemented by photographs and graphic or art pre-
sentations,as .required.

b. A summary of comments regarding shortcomings and recommended
improvements shall be presented.
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