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ADM NI STRATI VE DATA

PURPCSE OF TEST: To determ ne the effects of
Envi ronnmental Conditions on the physical
and operational characteristics of the
Ni ght Star Fl ashli ght.

MANUFACTURER: Appl i ed I nnovative Technol ogi es, |nc.
1310 Factory Grcle
FT. Lupton CO 80621

MANUFACTURER S As specified on Purchase Order, the
NOVENCLATURE: foll ow ng nonencl ature appli es:
Ni ght Star Fl ashli ght.

DRAWNG (S) AND / OR Tested in accordance with ASTM F 1014-

SPECI FI CATI ONS: 02, Aero Nav Labs Test Procedure 4494
dated March 6, 2003 and detail ed
instructions of client.

QUANTI TY OF | TEMS TESTED: (7) Seven
DATE TEST COWPLETED: August 18, 2003.

TEST CONDUCTED BY: AERO NAV LABORATCRI ES, | NC.
14-29 112'" Street
COLLEGE PA NT, NEW YORK 11356

DI SPCSI TI ON OF SPECI MVEN: Returned to client.

ABSTRACT: It is the function of Aero Nav
Laboratories, Inc., as an inpartia
testing agency in performng tests, to
subj ect the equi pnment to environnental
conditions as specified in the detailed
speci ficati ons.
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DESCRI PTI ON O TEST APPARATUS:

Salt Spray Chanber, Model 411-1-ACD, S/ N S-4887
Manuf actured By Industrial Punp and Filter Co.
Cal i bration Due: July 11, 2004.

Ther nocoupl e Meter, Mdel 650-T-X-DSS, S/'N ANO54
Manuf act ured By Orega Engi neeri ng.
Cal i bration Due: Decenber 26, 2003.

PH Meter, Model PH Tester 3+, S/N AN200
Manuf act ured By Qakton Ins.
Cali brati on Due: Before Each Used.

Hum dity Test Chanber, Model S064-73177CH, S/N SW

Manuf act ured By Anerican Research.
Cal i brati on Due: Septenber 24, 2003.
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2.0 NAMVEPLATE DATA:
NONE

3.0 TEST SEQUENCE AND COVPLETI ON DATES

3.1 Qperation Test: May 28, 2003.

3.2 Waterti ght ness Test: May 29, 2003.

3.3 End Cap Ring Test: May 28, 2003.

3.4 Li ght Projection Test: May 28, 2003.

3.5 | npact Test: May 29, 2003.

3.6 Rough Use Test: May 29, 2003.

3.7 Corrosion Test: June 11, 2003.
3.8 Heat and Hum dity Test: August 15, 2003.
3.9 Switch Endurance Test (After the Rough Use Test): August 18, 2003.
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4.2

4.3

4.4

METHOD OF TESTS:

Qperati on Test:

The NightStar Flashlight SN 1 switch was operated five tines.
The test specinmen was shaken vigorously in the “ON' switch
position and nonitored for continues operation.

The N ghtstar flashlight was checked for physical damage that
could prevent the NightStar Flashlight fromperformng its

i nt ended function.

Waterti ght ness Test:

The NightStar Flashlight SN 1 was subnmerged in a salt-water
solution (1.04 sp gr) under a head of 1 ft (0.3m for a period of
24 hrs at a water tenperature of 65°F (18°C).

Upon the conpletion of the 24 hour exposure the unit was checked
for water penetration.

End Cap Ring Test:

The end cap ring was subjected to a 25 LBS | oad for one (1)
mnute in the vertical direction and for one (1) mnute in the
hori zontal direction.

Upon the conpletion of this test, the unit was checked for
di stortion.

Li ght Projection Test:

The NightStar Flashlights SIN 1 & 2 where checked for a projected
a concentrated beamof light not Iess than 5in (127m) nor nore
than 11in (279n) in dianeter when | ocated 5ft froma screen.

The pl ane of the screen was perpendicular to the optical axis of
the flashlight.

The di aneter of the concentrated beam was det er m ned.
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METHOD OF TESTS (conti nued):

4.5
4.5.1

4.5.1.1

4.5.1.2

| npact Test:

Test Conditions:

The NightStar Flashlight, S/N 2, was placed into a cold chanber
at -40"F #5°F (-40°C + 3°C) for 2 hrs. Inmediately follow ng the
two (2) hour exposure, The N ghtstar Flashlight was subjected to
the ow and high inpact tests specified in 4.4.1.1 and 4.4.1. 2.

| npact Area:

a) The outside of the test specinen case at a point m dway
bet ween the ends of the case on a side 90° fromthe switch.

b) The switch in the “ON’ position.
c) The switch in the OFF’ position.
d) The | ens cap.
e) The end cap.
Low | npact Test:

The N ght Star Fl ashlight was subjected to a 12-1bf.in (1.4N m
i mpact using a steel ball at each of the points specified 4.4.1.

The N ghtstar flashlight was checked for evidence of breakage
fromthe inpact or noisture in the case, and for evidence of
damage to the case or |ens.

H gh | npact Test:

After the low inpact test the N ghtStar Flashlight was pl aced
into a cold chanber at -40°F #5°F (-40 +3°C) for 2 hrs.

I medi ately followi ng the two (2) hour exposure, The N ghtstar

Fl ashl i ght was subjected to a 20l bf.in (2.3N.m inpact using a 1-
b (0.4-kg) steel ball at each of the points of inpact indicated
above in 4.4.1.

The N ghtstar flashlight was checked for evidence of breakage

fromthe inpact or noisture in the case, and for evidence of
damage to the case or |ens.
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METHOD OF TESTS (conti nued):

4.

4.

6

7

Rough Use Test:

The NightStar Flashlights SIN 4 & 6 and Enhanced N ghtstar S/N 1M
were allowed to free fall froma height of 5 ft (1.5m onto a
vinyl -asbestos tiled concrete floor.

The N ght Star Fl ashlights were dropped twice in a horizontal
position onto the switch, with the switch in the “O\N' position,
and twice with the switch in the “COFF’ position, twice in a
vertical position upon the head of the flashlight, and tw ce upon
t he base of the flashlight.

The N ghtStar Fl ashlights switches were operated 25,000 cycles. A
cycl e consi sted of novenent from “COFF’ position through the full
“ON’" position and back to the “COFF’ position.

Failure of the switch to conplete 25,000 cycles constituted a
failure. Failure of the LED or any ot her conponents of the
Ni ght Star Fl ashlights did not constitute a failure.

Corrosi on Test:

The NightStar Flashlight SN 1 was subjected to salt spray
exposure for 200 hrs in a 5% salt solution.

Prior to the start of the salt spray test, a sufficient anmount in
5% salt solution was prepared for the test.

Wth the NightStar Flashlight in the preheated (35°C (959F) salt
spray chanber, the salt spray test was performed for a period of
two hundred (200) hours. The spray was circul ated freely about
the NightStar Flashlight in such a manner that there was no

di rect inpingenment of the spray or dripping of condensate on the
Ni ght Star Flashlight. No liquid that had entered the exposure
chanmber and had cone in contact with the N ghtStar Fl ashlight was
permtted to return to the salt solution reservoir. The

tenperature within the test chanber was maintai ned at 35°C

(959F). The PH of the salt solution was naintai ned between 6.5
and 7. 2.

The N ght Star Fl ashlight was then washed with fresh water and
allowed to dry.

The N ght Star Fl ashlight was operated in accordance with 4.1.
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METHOD OF TESTS (conti nued):

4.8 Environnmental Testing:

4.8.1

4.

9

Heat and Hum dity Test:

The NightStar Flashlights SSN5 & 6 were placed on a horizont al
surface in test chanber and subjected to dry heat at 150 1 5°F
(65.6 x3°C) for 16 hrs, followed by 6 hrs at 85 #5%rel ative
humi dity and 100 +2°F (38 +1° Q).

After performng the Heat and Hum dity Test the N ghtStar

Fl ashl i ght was conpared with an untested N ght Star Fl ashlight for
di mensional stability and crazing of surface.

The N ght Star Fl ashlight was operated in accordance with 4. 1.

Swi tch Endurance Test:

The NightStar Flashlight S/IN 3 switch was operated 25,000 cycl es.
A cycle was consisted of novenents from*“COFF” position through
the full “ON' position and back to the “OFF” position.

Failure of the switch to conplete 25,000 cycles constituted a

failure. Failure of the LED or any ot her conponents of the
Ni ght Star Fl ashlight did not constitute a failure.
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.0 RESULTS OF TESTS:

21

Qperation Test (Nightstar Flashlight S/IN 1):

There was no apparent physi cal
result of this test.

danage or electrical malfunction a

Waterti ghtness Test (N ghtstar Flashlight S/IN 2):

There was no apparent physi cal
result of this test.

End Cap Ring Test:

danage or water penetration as a

There was no distortion noted as a result of this test.

Li ght Projection Test (N ghtstar Flashlights SIN 2 & 3):

The foll owi ng nmeasurenents were recorded during the test:

Fl ashlight S/N 2 16"
Fl ashlight S/N 3 16"

DI AVETER
DI AVETER

| npact Test (N ghtstar Flashlight S/N 2):

Low | npact Test:

There was no apparent physi cal
as a result of this test.

H gh | npact Test:

There was no apparent physi cal
as a result of this test.

Rough Use Test (N ghtstar Flashlight S/N 4):

danmage or electrical malfunction

danmage or electrical malfunction

On the last drop unit Stayed “ON' with the switch in the “CFF

posi tion.

At this point testing was di sconti nued.

Rough Use Test (Repeated Wth N ghtstar Flashlight S/N 6):

After the first drop the unit Stayed “ON' with the switch in the

“OFF” position.

At this point testing was di sconti nued.
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RESULTS OF TESTS (conti nued):

5.

5.

5.
5.10.1

5.

5.

8

9

10

11

12

Rough Use Test (Repeated with one (1) Enhanced N ghtstar
Fl ashlight S/N 1M:

There was no apparent physical damage or electrical malfunction
as a result of this test.

Corrosion Test (N ghtstar Flashlight S/IN 1):

There was no apparent physical damage as a result of this test.
Envi ronnmental Testing (N ghtstar Flashlights SSN5 & 6):

Heat and Hum dity Test:

There was no apparent physical damage or electrical malfunction
as a result of this test.

Switch Endurance Test (N ghtstar Flashlight S/N 3):

There was no apparent physical damage or electrical malfunction
as a result of this test.

Switch Endurance Test (post the Rough Use Test) Repeated with one
(1) Enhanced N ghtstar Flashlight S/N 1M

There was no apparent physical damage or electrical malfunction
as a result of this test.
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6.0 VISUAL POST TEST EXAM NATI ON:

Vi sual post test exam nation reveal ed no further evidence of
physi cal danage or electrical malfunction as a result of the

stress of the testing herein.

7.0 RECOMVENDATI ONS

None, data nerely submtted.

8.0 CONCLUSI ONS

Fi nal evaluation of the submtted N GHTSTAR FLASHLI GHT f or

conformance to the requirenents of the detailed specifications
wi Il be acconplished by APPLI ED | NNOVATI ON TECHNOLOG ES, | NC. and

t he cogni zant gover nnent agency upon review of results reported
herein and further exam nation as required.
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APPLI ED | NNOVATI ON TECHNOLOG ES, | NC.
FORT LUPTON, COLORADO
N ght Star Fl ashl i ght

Phot ograph O Salt Spray Test Setup
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APPLI ED | NNOVATI ON TECHNOLOG ES, | NC.
FORT LUPTON, COLORADO
N ght Star Fl ashli ght
Phot ograph O Heat Test Setup

4494
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APPLI ED | NNOVATI ON TECHNOLOG ES, | NC.
FORT LUPTON, COLORADO
N ght Star Fl ashl i ght
Phot ograph O I npact Test Setup
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APPLI ED | NNOVATI ON TECHNOLOG ES, | NC.
FORT LUPTON, COLORADO
N ght Star Fl ashl i ght
Phot ograph O Hum dity Test Setup
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