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Materiel Test Procedure 8-~2-191

27 October 1967 Dugway Proving Ground

U. S. ARMY TEST AND EVALUATION COMMAND
COMMODITY ENGINEERING TEST PROCEDURE

ALARMS, CHEMICAL

1. OBJECTIVE .

The objective of this materiel test procedure (MTP) is to deter-
mine the technical performance and sat'ety aspects of the test item relative
to the criteria cited in applicable Qualitative Materiel Requirements (QMR's),
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 first
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
ser,3itivity 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 IT and the emergence of nerve agents
as a prime weapon of chemical warfare, emphasis has been directed toward the
development of a lightweight, highly reliable, automatic alarm capable of
detecting, sublethel doses of nerve agents and being phy51cally small -enough to
be easily handled and carried by troops in the field.

A number of different types of chemical agznt 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:

Spontaneous electrolysis alarm

8
b. Open cell SHOPAIR (Short Path Infrared)

c. RAPATIR (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 EQUIPMENT

a.
b. Gas Generators, as required .[f3ﬂflf7lﬁ.
c. Chemical Agent Munitions, as required

Chemical Test Agents, as required
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Chemical Agent Sampling Equipment

Decontamination Equipment, as required
Environmental Test Chambers and

Facilities, as required

Photographic Equipment (color and black and white)
Meteorological Equipment

Acceleronmeters, 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 appropriate testing, such as air drop, etc.
p. Communications Equipment, as required
Q. Cinetheodolite, as required
r. Sound Level Meters with Ancillary Equipment,
as required
{ * Se Octave-Band Frequency Analyzer; with required filters
f t. Cathode Ray Oscilloscope, as required
¢ u., Atmospheric Contaminants, as required
; V. Battery Charging Facilltles, as required,
i w. Emergency Medical Facility
i L, REFERENCES
A. MIL-STD-810B, Environmental Test Methods, 15 June 1967.
B. M 3-250, Storage, Shipment, and Handling of Chemical
Agents and Hazardous. Chemlcals, Departments of Army
.and Air- Force: ~ oo
c. ™ 3-30h Protective Clothing and Accessories, Departments
of Army and Air Force.
“xgmu}‘ MIL-I -26600, Interference -Control Requirements,
3 T Aeronautical Equipment.
fn“ lunESRﬂONG; AR T705-15, Operations cf Materiel Under Extreme .Conditions
b0 BUFF.SESTION [ of Environment.
UNATNODNCED ‘0, USATECOM Kegulation 705-2, Research and Development
JUSTIFICATION (/%/#4” of Materiel, Documenting Test Plans and Reports,
v ' Headquarters, U.S5. Army Test and Evaluation Command,
ey , Averdeen Proving Ground, Maryland, 28 February 1966
e M e o G. EATM 321-3, The Advanced Shoenemann Reaction Alarm
jkmummymnunlﬂYumB’ sttem, Edgewood Arsenal Technical Memorandum, -
BIST. | AVAIL. and/or SPECIAL Edgewood Arsenal, Maryland, September 1966,
.} He DTechnical Facilities Brochure, Dugway Proving Ground, Dugway,
&Ca { Utah, 1 June 1937, FOR OFFICIAL USE ONLY.
yf’ I. Training Manual, Test Division Test Operation Directorate,
: Dugway Proving Ground, Dugway, Utah, August 1963.
= J. DPG Regulation 385-6, Safety, gent Alerts and Alarms.
K. DPG Regulation 385- 5, Safety, Range and Agent Control.
Ll

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. MTP 7-2-509, Air Drop .Capability of Materiel..

0. MTP 8-2-500, Receipt Inspection.

B. MTP 8-2- -503, Rough Handling and Surface Transport.

Q. MTP 8~2-510,. Decontamination,

2. 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 characteristies and condition; (2) locate any
defects it might have; and (3) identify damage received' during transport, if
necessary. 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 that
adequate-safety features have been.incorporated; and (3) to obtain data to be
igelgged,ln the Safety Release Récommendation. (Reference USATECOM: Regulation
305+

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.

d. Rough Handling and Surface Transport - A study to determine the
-effects-of rough handling and surface transport on the physical and operational
characterfstics of the: test item.

e. Alr 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.

g. Decontamination Aspects - A study to determine the relative ease
or dlfficulty involved in decontamination of the test item and the 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 determlne- (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.

Jo EMR Vulnerability - A study to determine the effects of electro-
magnetic radiation of various intensities, on the test item and ancillary

.
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equipment. .
ke DNuclear Effects - A study to determine the effécts.of nuclear

radiation and blast, as well as thermal effects, on tre test item.
1. Human Factors = The objective: of this. subtest is to determine )
the characteristics of the test item that involve human factors considerations

in the handling and operating of the test item.

N bt

5.2 LIMITATIONS.
-None
6. PROCEDURES
6.1 PREPARATION FOR TEST
6.1.1 Safety Statement Verification

The test officer shall verify that a Safety .Statement has been-received
from the developing agency prior’ to the start of tzsting.

NOTE:. The saf'ety .Statement ineludes information pertaining to
-operational limitations and potential saféty hazards which
are peculiar %o the test item.

&

6:1.2 Personnel Safety

‘a. The test plan shall ensure that tests are performed in the safest
-manner consistent with the accomplishment of the mi'ssion, The over-riding prin-
ciple shall be to limit the exposure to a minimum number of personnel for a
minimum amount of time, to: a minimum amount of hazardous ‘material, -consistent
with safe and efficient operations. Plans shall lncludeasafety procedures,
precautions- and emergency procedures, as necessary, Information based on the
test item Safety Statemant.’shal: be incorporated'into the test plan ineluding:
the evaluation of potential hazards; analysis of risks; limitations and special
precautions. Special equipment and techniques, as ;equired shall also be in-

corporated.
b. A specific individual shall be regponsible for the safety asnects

of each test. He must understand the ope;ation:und hazards of the test item,
and the required additional equipment and facilities. He shnll review test
procedures for the purpose. of evaluating hazards and recommemd -control measures.,
¢, 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.

Security

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

6.4

6.1.3

Logistical Requirements
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é § Ensure that all logistical requirements are satisfied. g
p 6.2 TEST CONDUCT :
k
E 6.2.1 Receipt Inspection f
E . :
% } . a. Perform a receipt inspection of the test item as described by 1
. the applicable sections. of MTP 8-2-500. ;
N 777777777 b. Record any damage to the test item. ?
i ! 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) Lesgth
. ' 2) Width
3) Height
4) Weight ’

Check each test item. for contamination with foreign material ;
(solid or llquld) ’ i
h. Check for deterioration of non-metallic parts and for corrosion

and inoperability of test item hardware and battery pack (if applicable).

e e e o e n e = m e s =

é.2.2  Safety Evaluation

Determine the test item's safety as follows:

-a.. Observe the operation -of the test item in accordance with exiSting
instructions, inst ructlon manuals, directives, SOP's, and -similar guidance.

‘Record any features ‘of the test item which might constitute a hazard to per-
; ‘sonnel.,

T} TR e R wror § 202

b. Throughout the conduct of other tests, hszardous 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.
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f 6.2.3 Simulated Environmental Testing
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6.2.3.1 Extreme Temperature Tests

.

Unless otherwise directed, the test item shall be subject to the
following temperature tests: 3

P S A Pty

6.2.3.1.1 Low Temperature Tests - Place a minimum of 10 test items in a tem- E
perature chamber and perform the following:
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a. Reduce the chamber temperature to -80°F (~62.2°C). Maintain it
at -80°F for a perjod of T2 kours, and then visually inspect the test items

and record any damages.
b. Raise the chamber temperature to-65°F (-53:9°C), or its minimum

operating temperature, and maintain this temperature until stabilization is
reached. If stabilization is attained in less than 24 hours, maintain tempeéra-
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 3.6°F (2.°C) per hour.

l) Visually inspect the test items and record damages.
2) Verify operability of the test 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. Increase the chaoxber temperature to local ambient temperature and
perform +the follow1ng.

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

procedures of parazraph 6.2.9. an

6 2.3.1.2 High Temperature Tests - Place a minimum of 10 test items in a tem-
perature chamber and perform the following: .

8. Adjust the chamber to a temperatire of 155°F (88. 3°C) and an
absolute humidity of 13 grains/ft3, and maintain these' conditions for a mine
imum of 4 hours, then visually inspect the test items-and record any damages.

b. Adjust the chamber t6 a ‘temperature of 120°F (48,9°C)-and-a
relative humidity of no- greater ‘than 15% and maintain these conditidns for. a
minimum of 2 hours and perform the following:

1) Visually 1nspect 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.

¢ 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

~
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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 exgésure period, perform the following:

fungus on the componerfts.
2) Verify the operability of the remaining test items using the
procedures of paragraph 6.2.9.

4
1) Disassemble 1/2 of thg/items tested and: record- evidence of

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. A ’
b. At the conclusion of humidity cycling, perform the f6llowing:

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 test 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 prescrived

by réference 4A (MIL-STD-810), Method 510.
b. At the completion of the exposure period, perform the following:

1) Inspéct 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
prccedures of paragraph 6.2.9.

6.2.3.> Solar Radiation Tests

8. 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 cyciing pericd, perform
the following:

1) 1Inspect 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 YA (MIL-STD-810), Method 500.
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b..

6.2.3.7 Wat>r Immersion Tests

8.

shipping containers, in water to a predetermined depth.

NOTE: The water depth and temperature, and location of immersion

b.

Ce

. from the containers and perform the following.

6.2:3.8 Rain Tests

8.
seribed by reference 4A (MIL-STD~-810), Method 506.
b.

I T,

NI UR LIV

At the conclusion of the altitude testing, perform the following:

1) Inspect the test items and record eny evidence of deterioration.

2) Disassemble 1/2 of the items tested and inspect the componente
for evidence of deterioration.

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

Immerse a minimum of 10 test items packaged in théir original

shall ‘be in accordance with applicable criteria and quality
control system requirements and: stipulated in: the test
directive,

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

At the completion of the immersion test, remove the test items

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 procédures of paragraph 6.2.9.

Subject a minimum of 10 test items to the rain condition pre-
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.

T AR s e,
.

2) Dicassemble 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 MIP 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,

6.2.4,2 Vibration Tests

a. Conduct vibration tests on a.minimum of 10 test items as descrited
by the applicable sections of MIL-STD-810, Method 51% (for Equipment Category g,
Shipment by Common Carrier).

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

6.2,4.3 Shock Tests

a, Conduct shock tests on a minimum of 10 test items as described by
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
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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 handllng during load-
ing and unloading operations.

NOTE: Background information on air transportablllty is contained
in MIF 7-1-002.

6.2.5.1 - Loading/Unloading

a. Load the test items (in their shipping containers, if applicable)
aboard aircraft or s1mulated aircraft as indicated in thé test plan loading
schedule, using normal loading equipment,. and record the following'

1) Type of aireraft used/simulated

2) Shipping container dimensions

Shipping container weight
Shipping-coritainer material

-Method .of tie-down

Damage to package occurring during loading

[0 2N, R —J U S}
— N e

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

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

6.2.5,2 Simulated Flight Tests:

a. Subject a minimum of 10 test items (in shipping 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) Tlight vibration conditions as described by the applicable
sections of MIL-STD-810, Method 51k.

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

6.2.6 Air Drop Capability

The air drop of the test item, when in its shipping containers and
when assembled for field -use, shall be determined as describéd in the applicable
sections of MIP T-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,

-10-
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NOTE: ILow velocity impact drops shall be conducted utilizing

the amount of' paper -honeycomb 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) Air 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, and record the presence
of. damages and/or deformations.

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

6.2.6.2 TField Use Tésts

Repeat. steps. a, b, -0y G+ 2 -and-d-3-with the test items dropped in
field .use condition. -

NOTE: Field use condition shall mean one completely assembled
system. including the wvehicular kit with shock mounts for
impact force absorption without the shipping container

6.2.7 Decontamination Aspects

a. Condunt decontamination testing of the test item as described by
the applicable sections of MTP 8-2-510. Determine and record those decontanina-
tion agents and methods which prov1de the most satisfactory results.

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

6.2.8 Maintenance Aspects

a. Determine the test item maintenance aspects in accordance with
AMC Pamphlet 706-13k:

NOTE: The features of design which permit or enhance the accomplish-
ment of maintenance by personnel of average skill under

environmental conditions, similar to theose in which maintenance
is ‘to be performed, shall be recorded.
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b. Detérmine and record the following, as required:

1) Ease of maintenance performed
’ 2) Component interchangeability

3) Adequacy and acturacy of the maintenance documentation
L) Maintenance category of the test item
5) Spec1a1 tools and anc1l ary. equipment required

6) Maintenance-free hours of contlnuous service

7) Spare parts 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 methods for checkout

12) Causes of malfuiictions such as lack of operation, wear, in-

adequate design tolerahces, poor workmanship, etc.

6.2.9 Operational Characteristics

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

b. EvalLations of the operational reliability of the test item shall

e -conducted based on the results of the operational tests required after the

test. items ‘have. been. subiected to the following:

‘Simulated Envircnmental Testing (paragraph 6.2.3)

Rough Handling and Surface Transport Tests (paragraph 6.2.4)
Air Transportability (paragraph 6:2.5)

Air Drop Capability ‘(paragraph-6.2.6)

EMR Vulnerability (paragraph 6.2.10)

Nuclear Effects (paragraph 6.2.11)

ON\A W D
Nt Nt et st e “er®

6.2.9.1 Sensitivity and Response

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

pheres, shall. be cbtained.
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,

3
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NOTE: Sensitivity tests shall be conducted using as many different
agents end concentration levels as are feasible or as required
by the QMR's dnd TC's.,

A ity G O S, AR S 7 S
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b, Repeat step a.until each chemical agent has been tested against ;
the test item at least three times at a particular concéntration level. 3
c.. :Record the following for each chemicel agent sample tested:

1) -Chemical agent identity

2) Agent concentration level per liter of air
Test item response time

Test number (for each concentration):

Mean time-between-failures

Mean time-between-false alarms

Threshold concentration limit

Deleterious effects on the test item

P VR PPN T P

P
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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.

ﬂﬁ) . NOTE: Arrange and position sampler and detector units similar l
to the -example shown in Figure 1. The actual grid must
be designed on the basis of the particular alarm being
.tested te n-hro t'ha Rae'h-nﬂ rnnma of agnnt cgncentra;tigns_
Locate- 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 determining the alarm response dosage.

b. Challenge the test item with various chemical agents disseminated
in the vicinity of the test item observing the following meteorological
limitations:

1) Wind velocity of 10 mph or less
2) Témperature inversion
3) No precipitation

NOTE: 1. The chemical agent challenge mey be accomplished by
8 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
viecinity.

2. Personnel participating in field tests shall be B

adequately protected by protective clothing and #
equipment in accordance with safety requirements.,

DBt et S £ Fom? v R oA SR EITA Y e 1k YA T et B mw S B oo 2ot R b bt N A2 B P e e St € 08 s St
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¢. Concurrently conduct agent cloud sampling utilizing 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 agent disseminated.

e. Record the following for each determination'

PR ST ¥ ZYEN

LYRENN

1) Chemical agent identity

2) Method of agent dissemination

3) Dissemination distance

4) Response time

5)- Agent cloud concentration level per liter of air

6) Mean-time-between-failures , )
7) Mean-time-between-false alarms -
8) Wind velocity

'9) Wind direction with respect to the tést item
10) Agent cloud pessage time

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

6.2.9.2 Warning Effectiveness

ety el

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 direction from the test item.

o Indute -8 alarm condition-with: ‘an-agent ‘sample -and:-deteruine =
and record the .sound power 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 modes of the audible warning units. j

d. Repeat steps a throuph ¢ until the sound meter has been
positioned at ‘both one meter and two meters from the audible elements of
the test item, at the following radial directions (with respect to the lateral
center line):

.
Y e sidg vy R GATC ¢ vy o

P

>3 o vy et

1) 0°

2) bs°

3) 9°

4) 136°

5) 180°
e. Repeat stéps a. through.d.. for the test item detector units Z
operating at: _ vl
4 3
1) Lower voltage limit A

2) Upper voltage limit
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I praiTy, B

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

LR o e den b bt

NOTE: The audibility tests shall be conducted under "laboratory"
conditions similar to those of paragraph 6.2. 9.1.1

g et 4E ger

8
g. ‘Record the following for each determination: F
b
1) Chemical agent identity ;
£) Sample concentration level i
3) Input voltage E
- ¥} Sound meter distance from the test unit 3
5) Sound meter radial direction from the test unit 3
6) Test item operating condition
- 7) Performance limitations resultlng from the induction of the 5
] particular environment y
T o
NOTE: In addition, if, at .any time during the test, a warning 3
element is suspected of being deficient (as ev1denced 3
by a weak or distorted signal), its sound output shall 4
be measured. 3
4

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

a. Determine and record the maximum distances that a minimum of

i 10 test personnel can.detect the test item visual warning eleéiients under day-
F . light conditions.

4 NOTE: 1. Personnel participating in visual element testing
3 shall be adequately protected by prptectiﬁe clothing
and equipment in dccordance with safety requireménts.
2. Ensure that the test subjects have normal 20/20
vision (natural or corrected) and normal color

i vision.
2 3. Field~-type conditions, as described in paragraph
3 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.

¢. Repeat. steps a. and b. under .conditions of darkness.

d. Record the following for each determination:

i 1) Test personnel identity

¢ 2) Observation number

. 3) Lighting condition (daylight, darkness)

. 4) Chemical agent used to trigger the visual alarm element
1 -15-
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IEGEND j
0 DETECTOR' UNIT AND SAMPLER LOCATIONS

Figure 1. Agent Field Trials Grid
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6.2,9.2,3. Detector ‘Unit ‘Horn. Tests - ’ 7 S o

a. With the test item. audlble varning horn set for operazlon, -énsure
that electrical power requirements dre satisfieds

NOTE: If the warning horn is batteéry oOperated from a self-con-
tained battery pack, the batteries shall be fully charged,

b. Induce an alarm condition and: allow the eondltlon to -exist until

the warning horn. .no longer oPerates.
c. Repeat steps a. and- b. until atrleast three determinaﬁlons of de-

tector unit horn life have been made for: each p0551b1e electrlcal DOVeEr. - conflgu-‘

ration,
d. Determine and record the follpwing.forleéch;deteétor unit horn

test:

Electrlcal power supply conflguratlon
power requirement

Battery (pack) nqgenelaturei_(lf rquxred)
Test number )
Duration of ‘horn operation -

Cause of horn failure .

[0 )R, B g LN \W I8 o
N e N o e N

6.2.9.3 Interference Aspects

The test item shdll be- tested to determine if false alarms w1ll
result from its exposure to partlcles -other than the agent cloud partlclee
present in the ambient atmosphere. Contaminants which mlght»reasonably'be
expected 10 be encountered in. urbdn or military environments shall be utilized

in the tests,

a,. Expose the test item,- in turn, in an operatlng mode -(with. back-~
ground level set) to atmospheres containing: .

1) Dust

2) Explosive and propellant by-products
3) Vehicular exhaust fumes.

L) Fuel oil flimes

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

15) Burning cloth and rubbish

~17-
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b. Challenge the test item with single representative chemical agents,

at specified concentrations, during exposure to each atmospheric‘contadinant:as‘
described by paragraph 6.2.9.1.1.

moved.

c. Repeat step b. after each atmospheric contaminant has been re-
d. Determine and record the folloﬁing for each agent challenge:

1) Atmospheric contaminant description
2) Chemical agent identity
3) Agent concentration level per liter of air
L) Test item response time
5) Time-between-failures
62 Time-between-false alarms
" Challenge occurrence (durlng 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 test item 6. recover from each

contaminant substance "poisoning".

6.2.10

EMR Vulnerability

a., Perform the following in an RF shielded screén room:

1) Subject test items one in a-sensing mod€, and another in an a-'
larm Condition to-electromagngtic:radistions--of speci fa,ed _fre=
quencies and intensities. (See paragraph 4.3.2’ 61" MIL-I~26600).

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) Determiné and record the following for each test item
emangtiqn as required:

&) Emanation frequency (from test item)

b) Emanation intensity (from test item):

c) EMR frequency

d) EMR intensity

e) Effect of 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 6.2.9.1.1.

4) Repeat step 3, after each EMR exposure period

5) Determine and record the following for each agent challenge:

a) EMR frequency
b) EMR intensity

c) Chemical agent identity
-18-
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d) Agent concentration level per liter of air
e) Test item response time
f) Times-between-failures

g) Time-between-false alarms
h) Chellenge occurrence {during EMR exposure, after EMR

exposure)

b. Repeat step a. with the sensors located outside an RF shielded

screen roonm and with the remote indicators located in the screen room and
connected 1o the detectors with the meximum allowable lengths of WD-1 fleld

wire.

The section of wire within the screen rcom shall be strung

HOTE:
- horizontally and vertically.

¢,  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 documents

for the following:

A a. Neutron dose (rads)
‘b. Gamma dose (rads)
¢ Thermal :exposure: (c91/cm2)
d. Blast level (psi) (duration in sec)
Evaluate the test item as stipulsted in the detailed test plan or,
as'appllcable, as described in the following procedurés:

€.2.11.1 Neutron Radiation

a. Expose a minimum of five items to neutron radiation utilizing
neutron generators, linear accelerators, .or fast burst reactor (FBR) facili-
ties; as appropriate,
The FBR is an unreflected and unmodulated critical

NOTE: 1.
assembly which consists of a right circular cylinder
and four controlling components fabricated from
- uranium-molybedenum alloy.
2. ‘When operating the unit outdoors, observe the following:

The reactor shall be protected by an appropriate shield
at a preccribved distance from the core center. The
distance is dependent on the size of the reactor.

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

S meter).
' Determine and record, using a counter, the delay rejuired before

o d ~C *

4

-19-

M DAY e i - g s

«
< rs o 3

fOUEL LI e R et

Moo

,
CLTPINELY 3% vty -

SN TR

L g o

S ey

Larre s SR




MTP 8-2-191

27 October 1967 . o

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:

1) One-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 will be primarily affected by static
overpressures.

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

1) Visuélly examine the test items for damages aqd/or defor-
-mation.

2) Verify the opérability of the test items using the procedures
of paragraph.-6.2.9.

6.2.11.3 Thermal Radiation Test

a. Expose a minimum of 10 test items t0 thermal radiation for the
length of time at the number of calorles/cm prescribed in the test item's
spec1f1cat10ns or stipulated in the test plan.

b, At the completicn 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.t Residusl 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 Nuclear
Defense Laboratory, Edgewood Arsenal. )

b. ILocate 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,

¢. At the completion of eight hours exposure, record the accumulated i‘;
gamma, dose as measured on the gamma dosimeter.

-20-
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d. Verify the operability of the test items using the procedures of
peragraph 6.2,9.

6.2.12 Human Factors

NOTE: 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.

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:

8. 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 (llgrt and noise)

d. Ease of connecting and disconnecting cable ‘and coupling devices

e. Clarity of panel. lettering and markings

f. Functional labeling of switches and indicators

ge Relatzonshlps between dlsplays and controls, as applicable

h. Ease of reading meters and dials

i. -Adequacy.-of -color -coding:

Je Accessibility of adjustment, callbratlon, and connecting devices:

k. Accessibility of replaceable components (including batteries)

1. Simplicity, reliability, and safety of operation

m. Ease of night operations due to control shapes, dial llghts, con-
trol locations, etc.

n. Portability of the test item components

6.3.1 Receipt Inspection

a., Record the following for each test item:

1) Test item identification humber

2) Receipt inspection data as collected under the applicable
section of MIP 8-2-500.

Test item description

Total number of test items inspected

Length, in inches

Width, in inches

Height, in inches

Weight, in pounds

Contamination by foreign (solid or liquid) materiel
Contaminant identity

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 Saf'ety. 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 tempeérature of -80°F: :
1) Damagés incurred s
:cs For temperature of =-65°F: )
1) Demages incurred 4 coT
2) Operability data ¢ollected as described in paragraph 6.2.9. Lot
d.. For ambient temperatures -
1) Temperature in °F :
2/ Test item damage g .
3)- :Gperability .data -collected .as:.described in paragraph 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: ERD
1) Damages incurred 3 k
c.  For temperature of 120°F: 1
1) Damages incurred
2) Operability date collected as described in paragraph 6.2.9 . {
: R
d. For ambient temperature: =
1) Temperature in °F d
2) Damages incurred ﬁ‘\" 4
1
:22- :Z';
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3) Operability data collected as described under the applicable
sections of paragraph 6.2.9-

k) Damage incurred due to testing

5) Component damage (disassembled items only)

t2de

6.3.3.2 TFungus Tests

Record the following for é€ach test item as applicable:
. a. Test item identification number )
' ) b, Data as collected under the applicable sections of MIL-STD-810,
i ‘Method 508
. c. Evidence of fungus on:

1) Test item
i 2) Ccmponents (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:

W NP ] a; Test item identification number :
, b, Data as collected under the .applicable sections of MIL- STD~810
' Method 507

¢. Evidence of corrosion on:

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

wdidaii

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
Operability data collected under the applicable sections of
o paragraph 6 2.9
J

-23-
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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 cdllected under theaapplicable sections of MIL-"TD-BlO,
Méthod 505

c. ‘Evidence of deterioration of:

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

d. Operability data as: collected under -the: applicable séctions of .
paragraph 6.2.9’ o

6.3.3.6 Altitude Tests

Record the following for each test item, as appiiéablé:

a.. Test item identification number

b.. Data as. collec%ed under the applicablé sections of MIL-STD~81O
Method 500

c. Evidence of deterioration of:

1) Test item [
2) Components (disassembled items only) . e

d. Operab;iitygdata as collected under the applicable sections of
:paragraphf6;2:9 _ 3

6.3.3.7 ‘Water Immersion Tests
Redord the Pollowing fof each test item, as applicable: ' ;

a. Test item identification number
b. During immersion:

1) Depth of watér over containér, in inches
2) Water temperature, in °F

Ll

3) Presehce of bubbling, if any
L) Immersion time to bubbling, if any, in minutes
5) Total immersion time, in minutes 3

¢, After immersion:

1) Evidence of water penetration

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

»
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6.3.3.8. Rain 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-BlO,
Method- 506

c. Evidence of corrosion and moisture on:

1) Test item
2) Components (disassembled itéms only)

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

6:3.3.9 Salt Fog Tests
Record thé following for each test item as applicable:

a, Test item. 1dent1flcat10n number

b. Data as collectéd under the applicable sections:sof MIL- STD-810
Method: 509:

c. Evidence-of corrosion on téest item

d. Evidence of corrosion and moisture on components (disassembled
items only)

Operability data as collectéd under the applicable sections of

paragraph 6 2.9

6.3s4.1 Handling and Transportation Tests
Record the following for each test item, as applicable:
.8.. Test item identification number
b, Data as collected under the applicable sections of MTP 8-2-503

c. Evidence .of wear and damage to:

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

. d. Operability data collectéd 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 51k,
b, Record data as collected under paragraph 6.2.4.1, step b.

oy L e
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6.3.4.3 Shock Tests

. —_ - Record the following for each test item as. applicable:
a. Data as collected under the. applicable sections MIL-STD-810,

Method 516,
b. Data as collected under paragraph 6.2.4k.1, stép b,

6345
6.3.5.1

Air Transportability

Loading/Unloading
Record the following:

a. Type of aircraft used/simulatzd
b, Shipping container:

1) Length, width and height, in inches
2) Weight, in pounds ,
3): Material (steel, aluminum, metal/reinforced plastic, etc.)

¢. Equipment used in loading

d. Method’ of :container tie-dowh

e. Damage to test item incurred-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

¢. 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 collected under paragraph -6.2,4,1, step b

6.3.6 Air

~

Drop ‘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

L) Aircraft altitude at test item release, in feet

5) Aircraft airspeed at test item release, in mph

-26=
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Air conditions (calm, turbulent)

- Alr delivery system trajectory

Test item impact velocity in fps
Acceleration force at impact in "G's"
For test item package:

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

For the test item:
‘a) Damage or deformation

b) -Operability data collected as described in paragragh
6.2.9

b.* Retain'all motion and still pictures.

Decontamination ‘Aspects

Record- the following for each test itém:

a. Data as collected under the applicable sections of ‘MTP 8-2-510
b. ‘Operability data as collected under the applicable sections of
paragraph 6.2.9 ’

Maintenance Aspects

a. Record the following:

Special tools and equipment réquired for maintenance
Special skills required to perform maintenance
Required maintenance

- iEase of maintenance

Interchangeability:'of ¢omponents
Adequacy and accuracy of the maintenance documentation
Maintenance category of the test item

b. Retain all photographs.

Operational Characteristics

6.3.9.1 Sensitivity and Response

Record the following for each test item:

a. Test item identification number
b. Warm-up time, in seconds
Beckzround level (required instrument sensitivity calibration)

=27~
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6.3.9.1.1 Laboratory Tests -

AT TR eI woar bt el ¥ e

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
H. Deleterious effects on the test item

6.3.9.1.2 Field Tests -

Record the following for each determination: T

a. Wind velocity in mph
b. Ambient temperature in degrees F ’

¢, Barometric pressure in inches of Hg K
d. Instrumentation used for detections and sampling
e. Chemical agent 1dentity

f. Dissemination distance, in.meters 1
g. Dissemination method(vehicle with gas generator, munitions) ]
h. Dissemination vehicle speed in mph (as applicable) t
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 4
n. Mean-time-between false alarms, in minutes .

‘0: Wind direction: with respect to the test. items. o

6.3.9.2 Warning Effectiveness

T Ha A St Lo 5 gl

-t

Record- the test identification number of each item tested. ‘}

EEer e

603.902.‘1 Aﬁdible Elelﬁ,ent Teéts -

Record the following for each determination:

~ v °
[ RO TN SR

a. Mode of test item operation (alarm condition, normal operation, etc,) 3

b. Sound power level of alarm, in decibels SR

c. Power frequency distribution in decibels per octave band

d. Sound meter location from the test item in meters and radial
direction (degrees from lzteral centerline)

e. Test item input voltage

f. Chemical agent identity

g. Agent concentration level per liter of air

h, Performance limitations resulting from the induction of a partl-

cular agent | "'
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6.3.9.2.2°Visua; 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 detetcted,
in meters

6.3.9.2,3 Detector Unit Horn Tests -
-‘Record 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) nomenélature (if required)

d. Test number (1, 2, 3)

e. Duration of horn operationh, in 'minutes

f. Cause of horn failure (horn unit; power supply, etec.)

'6.3.9.3 Interference ASPects

Record the following for each agent challenge and test item:

a. Test item identification number

b, Atmospheric contaminan* descrlptlon

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-
+aminant exposure)

i. Data regarding adjustments or corrective measures necessary for
the test item operabllity.

J. Time required for the test 1tem 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:

Test item identification number

Method of operation (local, remote)

Modes of operation (sensing mode, alarm condition)
Time-between-failures in minutes

Time-between false alarms in minutes

A g UL 20 0
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Frequency of test item emanations- in cps

Intensity of test item emanations in watts per cm®
EMR frequency in cps

EMR intensity in watts per cm?

Effects of test item EMR emanation on adjacent electronic
equipment

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

ol

Coe

= O\ 0~3 W1 =W o
e M M e e e e e e

Test item identification number
“Method of operation (local,. remote)

Mode of operation (sensing mode alarm con@ition)
EMR frequency in cps

EMR intensity in watts per cm2

Chemical agent identity

Agent concentration level per liter .of air

Test item response time in seconds

Time-between-failures in minutes

Time-between-false alarmsin minutes

Challenge occurrence (during EMR €xposure, after EMR exposure)

Record the following for vemote tests only

1) ILengths of wire outside BF shielded screen room in feet
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.
b.
Ce
d.
€,
f.

Test item identification number

Test location (outdoors, indoors)

Distance from the source, in feet, if applicable

Neutron fluence in neutrons per square éentimeter

Delay period, in hours

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.
b.
Co
d.
e.
f.

Test item identification number

Test item position (open, foxhole)

Blast pressure, in psi

Pressure duration, in seconds

Damage and/or deformation incurred, if any

Operability data collected as deseribed 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 exposwre, in minutes

¢. 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 Gemma Radiation

Record the following for each test item:

a.
b,
c.
d.
e,

Test item identification number

Distance between the test item and source, in feet

Source radiation, in rads/hr

Accumulated test item gamma dose, in rads

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:

8.
engineering:

Data regarding the following, relative to human factors

1) Adequacy of the technical and operational literature

2) Compatibility of the test item and ancillary equipment with
cold weather and CBR protective clothing

; Contrast of warning elements to background conditions

Ease of connecting and disconnecting cables and coupling
devices

Clarity of panel lettering .and markings

s Functional labeling of switches and indicators

) Relationships between display and controls, as appliceble
) Ease of reading meters and dials

) Adequacy of color coding
)

)

Accessibility of adjustment, calibration and connecting
devices

Accessibility of replaceable components
12) sSimplicity, reliability and safety of operation

13) Ease of night operations due to control shapes, dial lights,
control lccations, etc.

14) Portability of the test item components
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Qo
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
a. Data .collected as a result of this procedure shall be presented
as indicated in the applicable portions of MTP 8-2-500.
bs The description of the item, number of items tested, and condi-
tions upon réceipt shall ‘be presented in tabular form.
c. Photographs shall be used to substantiate results
6.4,2 Safety Evaluation
a. A Safety Release Recommendation (USATECOM Regulatlon 385-6) shall
be forwarded to U.S., Army Test and Evaluation Commend within 30 days of the
beéginning 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.,
. ’; \
A4

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-

¢lusion of the various environmental tests shall be presented in narrative
or other suitable- form.

6.4 Rough 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), shock levels, vibration frequencies,
etc., and significant findings of the test. Include photographs of -Gamage.

¢. Presént date on operation of test item after subjection to rough
handling and surface transpori 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

-32..
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and include the pressure-altitude cycling and vibraticn conditions the test
item was subject to.

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

¢. 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
MIP 7-2-509 and: include the following:

Type of aircraft

Air speed, altitude, and metcorological conditions
Packaging material condition after test

Maximum "G" force on opening of parachute and on impact
Test item condition after field-use drop

o EWn -
N N e N

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 ou 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 be 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 thé individual
subtest tabulations.

6.%4.9,1:1 Laboratory Tests -

Sensitivity and response characterlstics of the test item to various
chemical agent cuncentrations shall be tabulated to provide a basis for com-
parison of the results from: other laboratory tests:and fiéld 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 sha;l be compared, whenever possible., Effects of wind
shall also be évaluated.

6.4.9.2 Warning Effectiveness
6.4.9.2.1 Audible Element Test
a, Present tabulated data to indicsate: sound output -and- power fre-

quency distribution.
b. Present data regarding type of sound meter, sound méter readings,

etc. Indicate if requlrements were met.

_ 6.4,9,2,2 Visual Elemént Test

a.. Present narrative and tabular ddta 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 meteofological conditions.

6.4,9.2.3 Detector Unit Horn Test

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

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

6.4.9.3 Interfercnce Aspects
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.Compare the data collected with that -collected under conditions 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
. contaminagnt to further determine the susceptibility of the test item.

6.4.,10 EMR Vulnerability

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

b, Significant frequencies and operational limitations shall be
indluded, 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

[

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

fﬁ) b, A summary of comments regarding shortcomings and recommended
inprovements shall be presented.
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