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SECTION I

SCOPE

1.1 INTRODUCTION

The purpose of this test report is to document results
of the Effective Simulation, Range and Alignment Tolerance Demon-
stration. This report of test results is based on the MAGLAD
Effective Simulation, Range and Alignment Tolerance Demonstration
Test Plan, Report N61339-76C-0116-2, hereafter referred to as the
Demonstrat Test Plan.

1.2 TEST DURATION

The demonstration commenced on 14 February and was con-
ducted over a period of days ending with the static moving target
tests on 15 March 1977. A total demonstration time of seven days
yielded the test results reported herein.

1.3 TEST DATES

The five demonstration tests as outlined in the Demon-
stration Test Plan, were conducted on the following dates:

* Demonstration of Accuracy of Alignment Tolerance -- test were
conducted on 14 and 15 February 1977;

e Effective Simulation of Firing with Service Ammunition at
Minimum, Maximum and Intermediate Ranges -- tests began on
22 February and concluded on 23 February 1977;

e Operation Under Ambient Light Conditions -- tests were con-
ducted on 25 February 1977;

9 Effective Simulation of Firing with Service Ammunition at
Scaled Record Fire Range -- Scale range tests were started
on 16 February, but were discontinued when eye safety power
measurements made in the afternoon indicated low laser
transmitter power. An alternate laser diode was installed
and aligned and the scale record fire range demonstration was
conducted on 28 February and 1 March 1977.

e Moving Target Lead Angle Simulation Demonstration, Static --

test was conducted on 15.March 1977.

1



NAVTRAEQUIPCEN N61339-76C-0116-1

1.4 TEST SITE LOCATIONS

The demonstration tests were conducted at three test

site locations; they were as follows:

" The demonstration of accuracy of alignment at 25 m using the
Rifle Sight/Laser Alignment Kit and laser transmitter was
conducted at a semi-isolated area adjacent to the contractor
facility in Orlando, Fla.;

" The 150 and 300 m demonstration of accuracy of alignment and
the Effective Simulation of Firing with Service Ammunition
at Minimum, Maximum and Intermediate Ranges demonstrations
were conducted on a range located on city property, Orlando,
Fla.; and

" The Operation Under Ambient Light Conditions, the Scaled
Record Fire Range demonstration and the Static Moving Target
Lead Angle Simulation demonstration were conducted at the
contractor's facility at Orlando, Fla.

1.5 TEST SPECIMENS

The specimens demonstrated were breadboard models of the

following:

* Laser Rifle Marksmanship Trainer Device/A3F77 (CLIN 0003);

e Laser Radiation Detectors (CLIN 0003AA);

* Rifle Sight/Laser Alignment Kit (CLIN 0003AB);

* Laser Hit Indicator with Test Target Kit (CLIN 0003AC); and

o Scaled Record Range Targets and Radiation Detector
(CLIN 0003AD).

1.6 TEST FIRING

All test firing, during the effective simulation demon-
stration, were conducted with laser pulses only. Blank firing
of the M16Al was not required.

1.7 SUPPORT CONCEPT

The contractor supplied the personnel and test equipment
needed to support the demonstration. The government supplied
the necessary GFE MI6Al rifles, two marksmen ana test operating
personnel in support of the demonstration.

2
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1.8 APPLICA13LE DOCUMENTS

Applicable documents are the MAGLAD Demonstration Test

Plan Report N61339-76C-0116-2 and the trainer specifications de-
tailed in Appendix A, Section 2.0.'

1.9 GENERAL REQUIREMENTS

1.9.1 PERSONNEL. All test personnel were cognizant of MAGLAD
Effective Simulation Demonstration Test Plan N61339-76C-0116-2.

1.9.2 DOCUMENTATION. The results of all tests were recorded
on reproducible data sheets.

3
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SECTION II

DESCRIPTION OF THE TEST RESULTS

2.1 GENERAL

The tests and results are described in the order in
which they were conducted.

2.2 DEMONSTRATION OF ACCURACY OF ALIGNMENT

The initial Demonstration of Accuracy of Alignment was

conducted on 14 February 1977 at the contractor's facility. Two

GFE M16AI rifles of Colt manufacture were provided by the con-
tractor and two MI6Al rifles, one each GMC and H&R, were pro-

vided by the government for the alignment demonstration. The
test setup and procedure was as described in paragraph 2.1 of

the Demonstration Test Plan. Laser transmitter power had pre-
viously been set to 375 MW for engineering field test.

2.2.1 25 METER ALIGNMENT TOLERANCE DEMONSTRATION. A 25 m

zeroing target was prepared with a 3/8 in. diameter opening
displaced downward 1-3/8 in. from the target aim point to com-
pensate for rifle sight/transmitter parallax. The zeroing tar-

get was attached to the test detector with the opening located
over the detector active area.

Various marksmen aligned the rifle sights using the

Rifle Sight/Laser Alignment Kit and aimed the machine rest
mounted rifle at the 25 m zeroing target. The beam centroid was

determined and recorded on the alignment tolerance test forms
along with other pertinent data. The data is recorded on test

forms in the following format:

Column Description

Start Reference X-Y positioner location in inches

Left Endpoint Left hand extreme location of
beam detection in inches

Right endpoint Right hand extreme location of
beam detection in inches

Up Endpoint Upward extreme location of beam
detection in inches

4
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Column Description

Down Endpoint Downward extreme location of beam

detection in inches

Left/Right Centroid 1st no. center point between left/
right ext'remity in inches.

LEFT < 8.5 in. < RIGHT

2nd no. displacement from start

reference in cm

Up/Down Centroid 1st no. center point between up/
down extremity in inches.

DOWN < 8.5 in. < UP

2nd no. displacement from start

reference in cm

The beam centroid determined above is plotted with a "+"

on the Test Record Chart (on reverse side of the test form). A
1.4 cm radius circle is shown on the chart indicating the two
sight-click acceptance criteria for the 25 m alignment tolerance.

In going from the rifle-mounted 25 m to the scope/sight
transmitter adapter for the 150 and 300 m alignment tolerance
demonstration, it was discovered that an incorrect value had
been used for sight/transmitter parallax. A value of 1.115 in.
should have been used instead of the 1.375 in. used on the test
detector zeroing target. As this discrepancy is a known value
amounting to 0.66 cm in elevation, the beam centroid has been

shown replotted as a "A" on the Test Record Chart.

2.2.1.1 Test Group Results. Results of this test group are

shown on test data sheets for test 1 through 8 at 25 m and as
detailed in the following descriptions.

Test #1, 2, 3, conducted by SFC Mondon using H&R and two dif-
ferent Colt weapons, provided alignment accuracy within one

sight click resolution.

Test #4, conducted by SFC Mondon using GMC weapon proved out of
tolerance on the first try. The rifle was re-aimed at the
zeroing target, again resulting in an out of tolerance condition.
The rifle sights were then re-aligned using the sight alignment
kit which provided alignment accuracy equivalent to the previous

three tests.

5
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Test #5, 6, 7, conducted by SGT Batt using one each Colt, II&R
and GMC weapons, provided alignment accuracy within the accep-
tance criteria.

Test #8, conducted by SGT Batt using ,? Colt weapon proved to be
marginal in alignment tolerance on the first try. The rifle was
re-aimed at the zeroing target which tesulted in an out of
tolerance condition. The rif-le sights were than re-aligned
using the sight alignment kit and again proved to be marginal.
Re-aiming the rifle (without sight adjustment) resulted in a
larger discrepancy.

Test #9 - The laser transmitter was rotated about the rifle
barrel, to the extreme allowed by the front sight post indexing,
while attempting to hold the sight aimpoint on the test target.
Transmitter beam centroid shifted by approximately 1/2 cm in
elevation and windage from one extreme to the other.

6
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TYPE TEST ALIGNMENT TOLERANCE TEST # /
TARGET RANGE 2-f / TYPE________ DATE 7. /- 7

TEMPERATURE "- (0- {r HUMIDITY TIME .

TRANSMITTER S/N /&i4O77-//'t- DETECTOR S/N -7W Vd-0&

RIFLE S/N MFiK V MPG. _ _ _ _ _ _ _

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN I ,z C / O / TEST OPERATOR W 9 &

ATMOSPHERIC CONDITIONS/EST VISIBILITY_______________.,3 o 6 o 1/-/3 2

TRANSMITTER MOUNTING TIME %- f/,J ALIGNMENT TIME (IRON SIGHTS) , "-Z

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT: . '-

WINDAGE rAr /<, C- i- ELEVATION /7C" L .. "

TEST DETECTOR X-Y POSITION
START ENDPOINT CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

1 ~7,- 4Y,___ ____ ____

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form

7
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150[n
16.8 cm FOR 300m

20

19

18
17
16 - •

165 -- AIM POINT

15 - - I "I - I I --'14 "'.

13 >- -
0-12 -- - -

S-3.5 cm-

: 3-6

3

1P3443

Test Record Chart

TEST CONDUCTED BY:

TEST WITNESSED BY: ___ _____

APPROVAL BY:

DATE: "__
R
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TYPE TEST ALIGNMENT TOLERANCE TEST # ?-

TARGET RANGE > TYPE __O_,_ DATE /0 /P/7

TEMPERATURE - -( HUMIDITY gD TIME I 3'o
TRANSMITTER S/N /-- DETECTOR S/N

RIFLE S/N ' MFG. _ _ _ _ __----

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN Cc. \)ork\ TEST OPERATOR L )CC05

ATMOSPHERIC CONDITIONS/EST VISIBILITY ,

TRANSMITTER MOUNTING TIME / /O ALIGNMENT TIME(IRON SIGHTS) '- ;O

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:
WINDAGE " ELEVATION (3e .. ,. ,

TEST DETECTOR X-Y POSITION
START ENDPOINT I CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2...... ~/~ .. , 57C '

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m

8.4 cm FOR 150m
16.8 cm FOR 300m

20

19

18
17

16 AIM POINT

-15 -'14-"/"

13 - --- -

.10 A
.9 

8-3.5 cm-

.7

"5

.4i

:3
2 -

,1

'0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: 1 SQUARE I cm

IP3443

Test Record Chart

TEST CONDUCTED BY: - " ? .

TEST WITNESSED BY: ___________

APPROVAL BY:_

DATE:
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TYPE TEST ALIGNMENT TOLERANCE TEST # 3
TARGET RANGE _ ____TYPE ZFf,~///( DATE _ _/1____

TEMPERATURE k7 - HUMIDITY TIME 3 (/3 J

TRANSMITTER S/N P1./,/I DETECTOR S/N 7/57 )F-

RIFLE S/N -._,300 / MFG.___ __

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMN,3FC dl 'q 2 rp") A TEST OPERATOR W/4m/ 1)5

ATMOSPHERIC CONDITIONS/EST VISIBILITY ,2 jF4 "'A 1 7-

TRANSMITTER MOUNTING TIME 5F ALIGNMENT TIME(IRON SIGHTS) a-

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE _____________ELEVATION !/L/ 13

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT I RIGHT UP DOWN LEFT/RIGHT UP/DOWN

7, t'7 3 61L V7

2

3

4

5

6

7

B

9

10

AVERAGE

Test Form
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ACCEPTANCE-CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m
16.8 cm FOR 300m

20

19 - -
1 8 - - - - - - - - - -

17
16

• - 5 - AIM POINT

14 --..- !

.13 -

.1 "' - - -- -- 4 - i - - -

:8 3.5 cm _

-7

6

.4

"2

'1

0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: I SQUARE I cm

!IP3443

Test Record Chart

TEST CONDUCTED BY:.( \t. -. ,.

A P P R O V AL2-T E- - -: B Y-:---

DATE:1 QAR 1c
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TYPE TEST ALIGNMENT TOLERANCE TEST # 41

TARGET RANGE Z 1 'A TYPEZr, (/* DATE - / C" " 2'

TEMPERATURE 3- - 5.- HUMIDITY 2,L)'7o TIME JJ

TRANSMITTER S/N ' DETECTOR S/N -1 )fr
RIFLE S/N -. '- L2-5 MFG. i111C

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN 5 FC A4 r ,,/) J.) TEST OPERATOR __________

ATMOSPHERIC CONDITIONS/EST VISIBILITY '/.' - - 4r 7"

TRANSMITTER MOUNTING TIME ,? 5c5C.. ALIGNMENT TIME(IRON SIGHTS) Q

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ,.. ",* , - ,.r,, ELEVATION 7 ,', ":V:, $ ,

TEST DETECTOR X-Y POSITION
START ENDPOINT I CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

L2

3 ___ __ __ ___ , '~ o2/C /~7

5

6

7

8

9

10

AVERAGE

Test Form

13
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ACCEPTANCE-CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m
16.8 cm FOR 300m

20

19--

18
17

16 - AI POINT

15-- ,

14-----------
13- - - - -

-12 .~ - - - - - -

10

8---------------3.5 c:FT

6

5

4

3

'0.0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I SCALE: I SQUARE = 1cm

!IP3443

Test Record Chart

7----------------- - ------- ___.2

TEST CONDUCTED BY .: . . .

APPROVAL BY: fixf

DATE :"
14

.-------------------------
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TYPE TEST ALIGNMENT TOLERANCE TEST # _ _ _

TARGET RANGE - K i TYPE_,,___ DATE - / 7-7

TEMPERATURE -% HUMIDITY TIME /V-70

TRANSMITTER S/N i'e0r V,< DETECTOR S/N 7-7 DCT

RIFLE S/N ,I/,"7 ]  MFG. C- 7"

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN.5. 7 £7,,.47" TEST OPERATOR /-'- -

ATMOSPHERIC CONDITIONS/EST VISIBILITY .,:--r'r

TRANSMITTER MOUNTING TIME _______ALIGNMENT TIME(IRON SIGHTS) 'J9&,
SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

1

3

4

5

6

7

8

9

10

AVERAGE

Test Form

15
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ACCEPTANCE -CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m
16.8 cm FOR 300m

20 -
19 . . --

18
17 ,

16 16 -- - - -- - AIM POiNlT
15 -/

'14 "/
13--- -

18 -- 3 m "

:7

:5
4

.3
°.2'

0| -- -- - -- - - - -
'0
0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: 1 SQUARE 1 cm

IP3443

-Test Record Chart

TEST CONDUCTED BY: LJ -N

TEST WITNESSED BY:,WZl

APPROVAL BY:

DATE:

........ 16
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TYPE TEST ALIGNMENT TOLERANCE TEST #__

TARGET RANGE )tA TYPE r,:':c DATE 2Il 27

TEMPERATURE - HUMIDITY TIME_______

TRANSMITTER S/N i DETECTOR S/N 7-F- DrT-

RIFLE S/N // 7 MFG./

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN ' 6 7- 3A" TEST OPERATOR L' A/)f

ATMOSPHERIC CONDITIONS/EST VISIBILITY__ .T/' '

TRANSMITTER MOUNTING TIME -3 ALIGNMENT TIME (IRON SIGHTS)jjj7

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WI NDAGE ELEVATION

TEST DETECTOR X-Y POSITION
START " ENDPOINT CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2 '

3

4

5

6

7

8

9

10

AVERAGE

Test Form

17
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ACCEPTANCE-CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m
16.8 cm FOR 300m

20

19 --
18
17

16 AIM POINT

'14 - - /

13 -- -

-1 - - - -

:10 -

8 - - 3.5 cm--

:7

6

4

3 L

"2

' 000 .1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I SCALE: I SQUARE =.I cm

---- P3443

test Record Chart

3----------- --. - .,

TEST CONDUCTED BY :,,.,, . . -

APPROVAL BY :

DATLE1:QAR 1c

184

TetReod hr
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TYPE TEST ALIGNMENT TOLERANCE TEST # -7

TARGET RANGE - /A TYPE Z -.'//6 DATE - 7 

TEMPERATURE , HUMIDITY 7,, TIME

TRANSMITTER S/N /-, -,DETECTOR S/N

RIFLE S/N 1'Z, q MFG. 6 A4

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN ? r -/ I TEST OPERATOR

ATMOSPHERIC CONDITIONS/EST VISIBILITY

TRANSMITTER MOUNTING TIME I.h '
/  ALIGNMENT TIME(IRON SIGHTS) - /'

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

L L/i

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form

19
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ACCEPTANCE -CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m
16.8 cm FOR 300m

20

19

.18
17

15 - AI POINT

'14 ----- -- - V- -

.13 
-/-

.11 - - - - - - - - -- - -

'10------"-

.8 - 3.5 cm-

-7

6

4

2

'06 1 -

0 ,l 2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 7 18 19 20

I SCALE: I S QUARE =.I cm

~IP3443

Test Record Chart

APPROVAL BY :

DATE:

5 --- - - - - - - - - - - -20
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TYPE TEST ALIGNMENT TOLERANCE TEST #__
TARGET RANGE 7 TYPE //', DATE / / "1

TEMPERATURE______ _ HUMIDITY T I ME '- -

TRANSMITTER SIN ,-' ," ,",/<- DETECTOR S/N CT- '-

RIFLE S/N % , MFG. C, r
SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN -r I TEST OPERATOR

ATMOSPHERIC CONDITIONS/EST VISIBILITY

TRANSMITTER MOUNTING TIME 50 $C--ALIGNMENT TIME(IRON SIGHTS)VJ

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION
START ENDPOINT CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2 L v
2 ,' _____ l /J J '-~' L. LA

6

7

8

9

AVERAGE

Test Form

21
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m

8.4 cm FOR 150m
16.8 cm FOR 300m

20-- -.-

19 -- ,

18

17--

16--- AIPOINT.15'/

'14------- --•.13 >, __

11------------,, " _

: 10 - - -L
.9

8 -3.5cm

:4

3

'0--

0 .2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: I SQUARE = 1 cm

-P3443

Test Record Chart

TEST CONDUCTED BY: "' ; C-)

TEST WITNESSED BY: L 1/
APPROVAL BY: _

DATE:
29
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0 7 -Z7,
TYPE TEST ALIGNMENT TOLERANCE TEST #

TARGET RANGE TYPE DATE 7

TEMPERATURE HUMIDITY TIME

TRANSMITTER S/N DETECTOR S/N

RIFLE S/N "MFG.

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN TEST OPERATOR__________________

ATMOSPHERIC CONDITIONS/EST VISIBILITY

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION

# START ENDPOINT ____CENTROID

RN, EFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

1___ - :___,__r I_ '-) i '-' -I 7 " "

3 ..-

4

5

6

7

8

9

10

AVERAGE

Test Form
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-CIRCLES OF FOLLOWING RADIIS -SCALE 1.4 cm
8.4 cm

20 16.8 cm20r

19 -

18

17

16 AI POINT

15 -

'14- ---
13 --
-12------------ ----

10- - - -

8 - 3.5 cm-

:7

6
:5

4 -- - - - - - - - - - -,-- - -

.3

"2

0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: I SQUARE = I cm

IP3443

Test Record Chart

TEST CONDUCTED BY: .
-

TEST WITNESSED BY: L
APPROVAL BY: / __

DATE:
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2.2.2 150 AND 300 M ALIGNMENT TOLERANCE DEMONSTRATION. The
laser transmitter was mounted on the Scope Siaht/Laser Transmit-
ter Adapter during the balance of the demonstration. The test
procedure was as described in paraqraph 2.1 of the Demonstration
Test Plan and as described in the previous section of this report.

Corrections were made for the parallax discrepancy on the
zeroing target/test detector arrangement prior to this test.

2.2.2.1 Test Group Results. Results of this test group are

shown on test data sheets for tests 1 through 5 at 300 m,
6 through 9 at 150 m and as detailed in the following descrip-
tions.

Test #1 (300 m) - Boresiqht of the rifle scope to the transmitter
was accomplished indoors, prior to the field demonstration, using
a 10 m lens procedure representative of the sight alignment kit.

Test #2, 3, 4, 5 (300 m) - Boresighted using the Rifle Sight/
Transmitter Alignment Kit.

Test #6, 7, 8, 9 (150 m) - Boresighted using the Rifle Sight/
Transmitter Alignment Kit.
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TYPE TEST ALIGNMENT TOLERANCE TEST# /
TARGET RANGE - O Y -h TYPE DATE ________

TEMPERATURE 0 HUMIDITY TIME_ ______

TRANSMITTER SIN PP-0"* v/ DETECTOR SIN --

RIFLE S/N A ,-2 MFG. - ____

SCOPE SIGHT/LASER TRANSMITTER ADAPTER_ _ _ _ _ _

MARKSMAN S C_ f- , j TEST OPERATOR VJ o t
ATMOSPHERIC CONDITIONS/EST VISIBILITY L --A2.--

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATION
E ,C- ,'/ -,AT- / .,4 Ad7- tz,7--/ /,o f ._=..

TEST DETECTOR X-Y POSITION

START ENDPOI NT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

/Z. - L

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m
16.8 cm FOR 300m

20

19 -

18
17

16 1AI4 POINIT

14 - - - - -

1 3 - - ---- -1)2 -'

10- - -
.9
.8 

28c

7

.5

14
.3

2

9---- -1 1--1-1 1 1

0 .1 2 3 4 5 6 7 8 9 10 11 1?. 13 14 15 16 17 18 19 20

I SCALE: I SQUARE I cm

1 iP344.0

Test Record Chart

TEST WITNESSED BY:

APPROVAL BY :

DATE : i
28
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TYPE TEST ALIGNMENT TOLERANCE TEST #_,

TARGET RANGE_ _ ____TYPE DATE /< /77

TEMPERATURE - 3. HUMIDITY TIME /1--)

TRANSMITTER S/N P/1e7-07-/,i -  DETECTOR S/N 77F-:" 7 -

RIFLE S/N ' / -,,MFG. A

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN 7. C C /)I -J ,J TEST OPERATOR ()&7'/-

ATMOSPHERIC CONDITIONS/EST VISIBILITY C 572 .

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 CM FOR 25m
8.4 cm FOR 150m

16.8 cm FOR 300m
20--- -- ,-- --

19 - .

18 -

17 -

16 -- IIIPOINT

.15--A -POINT

14 - -/L

.13 - -- - ---

'12 - - --.11--- - - - ---------------------

I9 , 0

!8 - - f2.8 cm

:7
-6

.5 "-"

.4

.0- -- - -- - - - - - - - -* - - -

'0-
"0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: 1 SQUARE = I cm

!P3443

Test Record Chart

TEST CONDUCTED BY: ~

TEST WITNESSED BY Y V

APPROVAL BY:

DATE:
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TYPE TEST ALIGNMENT TOLERANCE TEST #

TARGET RANGE o o TYPE DATE /?-

TEMPERATURE -, F- c HUMIDITY TIME / - ?c

TRANSMITTER S/N t (f , -/k- DETECTOR S/N G" : "7

RIFLE S/N ,9 MFG. A) A
SCOPE SIGHT/LASER TRANSMITTER ADAPTER__

MARKSMAN S--" "7-~i TEST OPERATOR /)

ATMOSPHERIC CONDITIONS/EST VISIBILITY C( _c- ' z-

TRANSMITTER MOUNTING TIME ALIGNMENT TIME (IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATION

TEST DETECTOR X-Y POSITION
START ENDPOINT CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2 L

/
3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m
8.4 cm FOR 150m

16.8 cm FOR 300m
20 - --

19-- - - I I I I I

18 - . . . - - -- __ - - -

17

16 - AlM POINT

15- - - --- r --

13 ---- -,,---- -

:11

10 -

3--.--- ... -- --...- -

.8 2 8 cm
7i

:SCALE 1 SQAE 1c

6I

4P44

33
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IP44

I &I
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TYPE TEST ALIGNMENT TOLERANCE TEST # I
TARGET RANGE 3 p V -J TYPE DATE ___________

TEMPERATURE - ) HUMIDITY TIME / L S

TRANSMITTER S/N /),4 L - . DETECTOR S/N --- 7

RIFLE S/N .) . 'G. ,4 -+
SCOPE SIGHT/LASER TRANSMITTER ADAPTER____

tAIKSMAN/J/L . /2/A) / TEST OPERATOR 6 o cs

ATMOSPHERIC CONDITIONS/EST- VISIBILITY e& -- /--

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATION

TEST DETECTOR X-Y POSITION
START ENDPOINT CENTROID

EFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

//,1 /,i.Vi+f,____ ____ ___, ______

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25mn
8,4 cm FOR 150m

20 -

6. 8 FOR 300mn

19 - - -,

18--- ---
17 -
15 AIM POINT

1413---------- ---
13
11 1'

8 3-2.8 cm

-- 0 1 2 3 4 5 6 7 8 9 10 11 12 13 !4 15 16 17 18 19 20

I SCALE: 1 SQUARE = 1 cm

4P3443

Test Record Chart

//

APPROVAL BY: _____________

DATE: I:SQUARE_1_cm

IP44
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TYPE TEST ALIGNMENT TOLERANCE TEST #_ _ _ _ _

TARGET RANGE TYPE DATE_ _ _ _ _

TEMPERATURE_ HUMIDITY TIME__ _

TRANSMITTER S/N / /,-cr/'fcl DETECTOR S/N ;-7_--7- Oct- 7

RIFLE S/N / MFG. /4_ _ _ _ _ _ _

SCOPE SIGHT/LASER TRANSMITTER ADAPTER__

MARKSMAN Tq)CL' . eIvi F- TEST OPERATOR ) Ir

ATMOSPHERIC CONDITIONS/EST VISIBILITY C L la/_ -/ .',

TRANSMITTER MOUNTING TIME ALIGNMENT TIME (IRON SIGHTS) __

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2 -1'4 i,4L '37, . ,'. o, .- < , ??1 .".
2_"/ ! '

3

4

5

6

7

8

9

10

AVERAGE

Test Form

35



NAVTRAEQUIPCEN N61339-76C-0116-1

ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 Cm FOR 25m

8.4 cm FOR 150m
16.8 cm FOR 300m

20
19 .. . .-

18,-
17

16' -AIM 
POINT

15 -

14 --- --

13 - -.-.
. 2 -, ". - - - - - - - -

.8 - 2. 8 Cm

-7 6
5

4

3

2,

'0
0 -. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LI SCALE: 1 SQUARE = 1 Cm

- l P3443

test Record Chart"

TEST CONDUCTED BY: " -'

APPROVAL BY :

DATE :
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TYPE TEST ALIGNMENT TOLERANCE TEST #_ _ _ _ _

TARGET RANGE /50 " TYPE DATE /2/

TEMPERATURE __ HUMIDITY TIME /3

TRANSMITTER S/N tbo- 0'Z/2  DETECTOR S/N " -

RIFLE S/N _ _ A MFG. Ad '

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

MARKSMAN ,- -( A '7L ' TEST OPERATOR [-0 J' z" -

ATMOSPHERIC CONDITIONS/EST VISIBILITY CG_-- _ - /I//

TRANSMITTER MOUNTING TIME ALIGNMENT TIME (IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATION

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1., CfL. FOR 25m

8 m .4 cm- FOR 150m
'6.8 cm FOR 300m

20

19 -

17
16 -
16 -- AI POINT

15 - - - -- -

14 -

13 3 71-bLIIIII

11------------

*10----------T~

'82.8 cm

:7

6

'.2
-1 - 1

0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: 1 SQUARE = 1 cm

IP3443

Test Record Chart

TEST CONDUCTED BY: .,___._. _,

TEST WITNESSED BY:

APPROVAL BY: _

DATE:___
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TYPE TEST ALIGNMENT TOLERANCE TEST #

TARGET RANGE / '- TYPE DATE __ /7 _7

TEMPERATURE "h HUMIDITY TIME_________

TRANSMITTER S/N i/ U74) -r-Vl//67 DETECTOR S/N -,- O ' -

RIFLE S/N N-) A MG. N /9

SCOPE SIGHT/LASER TRANSMITTER ADAPTER___

MARKSMAN 1)C , 1O- j  TEST OPERATOR Z- ,-

ATMOSPHERIC CONDITIONS/EST VISIBILITY C_ -'7, !

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 Cm FOR 25m
8.4 cm FOR 150m

20 "16.8 cm FOR 300m
19 -- - - - - - - -- -

18
17

16 AI POINT
.15 -

14----

13 - - - - - z-

:-10
110---- -'" , V

8| 12.8 cm

:7

6 -,-

:5

4

"2

01
"0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I SCALE: I S QUARE =.l cm

---- P3443

Test Record Chart

TEST CONDUCTED BY:

TEST WITNESSED BY:

APPROVAL BY: -_

DATE:
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TYPE TEST ALIGNMENT TOLERANCE TEST #

TARGET RANGE / -- 1 'I TYPE DATE ->-//'-// 7

TEMPERATURE o UMIDITY TIME . 7

TRANSMITTER S/N ,'->"?,./" DETECTOR S/N '?7- , ID c-,-

RIFLE S/N __ MFG. __ __/_

SCOPE SIGHT/LASER TRANSMITTER ADAPTER____

MARKSMAN -- 1, A TEST OPERATOR L ) c C- _S

ATMOSPHERIC CONDITIONS/EST VISIBILITY

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

TEST DETECTOR X-Y POSITION
START ENDPOINT I CENTROID

REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m

8.4 cm FOR 150m
16.8 cm FOR 300m20 - - - - - - - - -

19 -

18

17

AIM POINT
15 -"4" - -- -1----
13

j2---------------------------

-8 -2.8 cm

6

:4
3
"2

.0

0 .1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

ISCALE: 1 SQUARE = 1 cm

P3443

Test Record Chart

TEST CONDUCTED BY:

TEST WITNESSED BY:

APPROVAL BY:

DATE:

42

__...



NAVTRAEQUIPCEN N61339-76C-0116-

TYPE TEST ALIGNMENT TOLERANCE TEST #

TARGET RANGE / Al TYPE DATE__________

TEMPERATURE 760 HUMIDITY TIME

TRANSMITTER S/N l ; -/¢" DETECTOR S/N -7 7 7

RIFLE SIN t MFG. ) )

SCOPE SIGHT/LASER TRANSMITTER ADAPTER_ _ _ _ _

MARKSMAN (1/-/)/L TEST OPERATOR

ATMOSPHERIC CONDITIONS/EST VISIBILITY 6",C-, ,-. y

TRANSMITTER MOUNTING TIME ALIGNMENT TIME (IRON SIGHTS)

SIGHT SETTING, RANGE OF CLICKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATION

TEST DETECTOR X-Y POSITION

START ENDPOINT CENTROID
REFERENCE LEFT RIGHT UP DOWN LEFT/RIGHT UP/DOWN

2

3

4

5

6

7

8

9

10

AVERAGE

Test Form
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ACCEPTANCE CIRCLES OF FOLLOWING RADIIS: 1.4 cm FOR 25m

8.4 cm FOR 150m

16.8 cm FOR 300m
20

19
18

17

16 AM PO NT

'14 .. .
13 ------ "- -_

.-/12
11-- - - -- -.-. -

10 - - - - -A

.9

7 - --. 2.8 cm:7

6

4
3

'0 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I SCALE: 1 SQUARE = 1 cm

- iP3443

test Record Chart

TEST CONDUCTED BY: .L.,\. .

TEST WITNESSED BY: --

APPROVAL BY :

DATE :
44
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2. 3 EYE SAFETY TEST

A representative of Aberdeen Proving Ground conducted
eye safety measurements on the MAGLAD breadboard transmitter fol-
lowing a preliminary demonstration of the Scaled Record Fire
Range. Output power of the transmitter was found to be appro.:i-
mately 100 MW, down by nearly a factor of four from the 375 M1W
expected. This power reduction was verified using contractor
equipment.

Additional demonstrations were postponed until the laser
diode could be replaced in the transmitter and performance
verified.

2.4 EFFECTIVE SIMULATION OF FIRING WITH SERVICE AM1MUNITION
AT MINIMUM, tAXIMUM AND INTER11EDIATE RANGES

The laser transmitter power was measured each day and
remained constant at approximately 409 MW during the balance of
the Effective Simulation Demonstration. Detector sensitivity
was set and measured to be nominally 15.3 liW/cm 2 for all ranges
except 25 m where 8.5 jW/cm 2 was selected.

The test setup was as described in paracraph 2.2 of the
test plan. However, the test procedure was modified, by the
NTEC MAGLAD project manager, to perform target profiling rather
than fire at selected aim points per the Demonstration Test Plan.

2.4.1 EFFECTIVE SIMULATION DEMONSTRATION. All detectors except
the head were masked off for boresighting. Boresighting was
accomplished by aligning the transmitter sighting scope cross-
hairs on the head detector and scanning the test target to
determine the beam centroid. The test target was then positioned
with the head detector at the beam centroid and the scope cross-
hairs adjusted to center on the detector, resulting in boresight
at the test range.

Remaining detectors were unmasked and the transmitter
scanned upward until detection ceased, then downward until detec-
tion resumed; thereby defining the target edge. The aim co-
ordinate is then read on the test target grid scale and plotted
as an "*" on E-Tarqet and F-Target Test Regord Charts. The
transmitter was subsequentl, aimed at consecutive rows on the
test target grid and scanned left/right to determine target edge
profile.
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Follow n profil n , ai:-1,oints w:re s I :td on the
t -,-r2 t ri(I and si nIl, shots %.-, fir d to vrti.'.' th,_ ,

d:Ei" resultinq from the above p rocedure. "Hit.F" atr) plotted c
the Test Record Chart as an "Il" and "miss" as an "!,". Det (,ctor
locations are plotted as a "o". The test form, on the reverse,
side of E-Tar(;et and F-Target Test Record Charts, records data
pertinent to that test.

2.4.1.1 Test Group Results (IE-Tarqet, 300 to 200 m). Re sults
of this test group are shown on test data sheets for tests 1
through 3 at 300 m, 4 through 6 at 250 m and 7 through 10 at
200 m and as detailed in the following descriptions.

Test i1 (300 m) - Full visibility.

Test 42 (300 m) - Reduced visibility by 8 dB, noted boresight
error due to ND filter wedge beam steering.

Test "3 (300 m) - Reduced visibility by 12 dB (ref. only, not
part of acceptance criteria), noted boresight error.

Test =4 (250 m) - Full visibility.

Test -5 (250 m) - Reduced visibility by 6.7 dB.

Test ii6 (250 m) - Reduced visibility by 10.5 dB (ref. only, not
part of acceptance criteria).

Test 47 (200 m) - Full visibility, unacceptable results.

Test i-8 (200 m) - Full visibility, repositioned detector on test
target.

Test '9 (200 m) - Reduced visibility by 5.3 dB.

Test =10 (200 m) - Reduced visibility by 8 dB (ref. only, not
part of acceptance criteria).
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19

177' '

AREA -2/7

I[;~ I I

/l
T-. - -. ,.. -'rA

-ii

13-- A --.

12 - -_

• 10 ,

! *W - I-- Fl " --

AREA

* . __ _ __ _

.4 -. i, -

1--- --l- -I

• - - - _______---- -

00 1 2 3 4 5 6' 7 9 10 11 12 13 .14

P3450-i

E-Target Test Record Chart, 300 m (Sheet 1 of 4)

TEST CONDUCTED BY: A Z 7..-
TEST RESULTS TET'WTNSSEB:/ 6
ACCEPTA1LE__T__ W/

NOT ACCEPTABLE APPROVAL BY: V_
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TOTAL POUNDS F IRED - 20 x TOTAl, NO. SHOTS =

ACCEPTABLE 11IT/MISS 0.99 X TOTAL ROUNDS I'lRED =

Test Form
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TYPE TEST v /".5/./7/ - TEST # 2-
TARGET PACNGE " TYPE - DATE '7 - -

_2LZ9tc 4 -/N_____DETECTOR S/N

RIFLE S/N /\j /- MFG. /_ __ __

SCOPE SIGHT/LASER TRANSMITTER ADAPTER__

M,%A R AK S M'a __N TEST OPERATOR ( " "6' .

ATMOSPHERIC CONDITIONS/"ST VISIBILITY____j),_' . _

TRANSMITTER MOUNTING TIME /\J /]- ALIGNMENT TIME (IRON SIGHTS) A,?

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNM:ENT:

INDAGE_ _ NN ELEVATION__

SIMULATED VIS1BILITY RANGE

ATTENUATOR (ND) FILTERS USED t7',

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER i.PROER NATURE OF
GROUP SHOT i flITS MISS RESPONSE PESPONS FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED 20 X TOTAL NO. SHOTS _

ACCEPTABLE HIT/MISS = 0.99 X TOTAL ROUNDS FIRED =

Test Form° i
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19
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1 .-- "HSS -- / Yic

MISS"7e~/EAREA" "

16 - . ......
TARGET
AR ,,

14 ___...- --

13 -.. _ _ll131

.12 -. . . . ./ _ _ _ -

11 fi--- t - ---

"HIT"

AREA

7J_

- ------

0 1 2 3 4 5 6' 7 8 9 10 ii 12 13 14

* oA~ I 6 r- /4 , rn - P3450-1
E-Target Test Record Chart, 300 m (Sheet-I of 4)

TEST CONDUCTED BY: n, tj
TEST RESULTS //t: i

TEST WITNESSED BY: ' . .: .

ACCEPTABLE /

NOT ACCEPTABLE APPROVAL BY:51 APO A _ _ _ _ _ _ _ _ _ _
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17

TYPE TEST n\EF X',U'=_ .//],A,/-i TEST 1_ - __ __

TARGE:T RANGE TYPE DATE _______________-7_ __

T-i Rt -RE S/N DETECTOR S/N

RIFLE S/N A , MFG. v ,2

SCOPE S IGHIT/LASER TRANSMI TTER ADAPTER 2;----/"/

MARKSMAN TEST OPERATOR . '-' )

ATMOSPHERIC CONDITIONS//EST VISIBILITY ("IV) ,-' "'

TRANSMITTER MOUNTING TILE /,j ALIGNMENT TIME(IRON SIGHTS)A-X2

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNM-ENT:

WINDAGE ,4 i ELEVATION __ _ _ _ _ _

SIMULATED VISIBIIITY RANGE

ATTENUATOR (ND) FILTERS USED . /-L J ."

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER NATURE OF

GROUP SHOT #HITS !MISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL POUNDS FIRED 20 X TOTAL NO. SHOTS =

ACCEPTAIELL 1IT/MISS = 0.99 X TOTAL ROUNDS FIRED =

Test Form

-- 7

==-..8



NAVTRAEQUIPCEN N61339-76C-0116-1

:1 8-- -77
17 .- l -- l

AREA
16 ------- -T' ET

14

>13 - -- __ _ - _ __ , _ -

.- - - ,-AREA-

- LL .. __

•.4--- --- -- :--- _-- "

00 . 12 3 5 §6 .'1 8 9. 10 11 .12 13 14

SP3450-2

E-Target Test Record Chart, 250 m (She 2 o( )
TEST CONDUCTED BY-.. ',Z; •

TEST WITNESSED BYi

ACCEPTABLE__-,_
NOT ACCEPTABLE APPROVAL BY_

53



NAVTRAEQUIPCEN N61339-76C-0116-1

TYPE TEST -7- c't.. , TEST #_

TARGET RjANGE 2'- TYPE 6 DATE .- 2" 7

. t S/N DETECTOR S/N_

RIFLE S/N__ j MFG. iv,

SCOPE SIGHT/LASER TRANSMITTER ADAPTER_ _ _ _ _

MARKSMAN TEST OPERATOR (-L- / -h7

ATMOSPHERIC CONDITIONS/EST VISIBILITY 6 1-) / '-iv -7

TRANSMITTER MOUNTING TIME /V,' ALIGNMENT TIME(IRON SIGHTS)/_',_

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMIENT:

WINDAGE \; 'A ELEVATION _)_

SIMULATED VISIBILITY RANGE A_

ATTENUATOR (ND) FILTERS USED 4,1/1
LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER NATURE OF

GROUP SHOT # HITS MISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SHOTS =

ACCEPTABLE HIT/MISS = 0.99 X TOTAL ROUNDS FIRED =

Test Form



NAVTP.AEQUIPCEN N61339-76C-0116-1

//"

17 -- "I- -S" 7 l.,ryl .

AREA
[ TA, ET t)1

- AREA - -

14--

13 - - -

12 - - -

'-I -- -4 .- ......

"HIT"

AREA

:-3 ..

--2-- ---- 4'-

0.1 2 3 4 5 6 7 8 g 10 11 .12 13 14

;;P3450-2

E-Target Test Record Chart, 250 ,m (She n2 of/).

TEST RESULTS TEST CNEDUCTED BY: .

ACCEPTABLE TEST WITNESSED BY

NOT ACCEPTABLE APPROVAL BY. "
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NAVTRAEQUIPCEN N61339-76C-0116-1

TYPE TEST/(l " L t - iC . ,,iLfJiA. TEST #

TARGET RaNGE TYPE Z:: DATET,,,,,,Ut . ______ ... __ T___ __--__ATE_____ ______

T______ t1, 7____,__ SN DETECTOR s/_

RIFLE S/N MFG. 'U

SCOPE SIGHT/LASER TRANSMITTER ADAPTER 1'
___RKS _ _ _N TEST OPERATOR (",

ATMOSPHERIC CONDITIONS/EST VISIBILITY -- ( L. ",- , -- ,,v ',) (

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE /\j , ELEVATION A/'
SIMULATED VISIBILITY RANGE

ATTENUATOR (ND) FILTERS USED -'

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER NATURE OF
GROUP SHOT HITS MISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAli

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SHOTS --

ACCEPTABLE lIT/MISS 0.99 X TOTAL ROUNDS FIRED =

Test Form
r.r



NAVTRAEQUIPCEN N61339-76C-0.116-I

- k L
17 " -- 

v',5Z/ -7/

AREA - TFG T

~~~HIAREK
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I

.lO
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-2---- --------------- -

0.1 2 3 4 5 -67 B 9 1011.12.1314

:IP3450-2

E-Target Test Record Chart, 250 m (Sheet 2 of 4)
TEST CONDUCTED BY- ,

TEST RESULTS ,

TEST WITNESSED BY: ' ,
ACCEPTABI!__ /

NOT ACCEPTABLE 57 APPRIOVAL BY- ___i



NAVTRAl'QUIPCEN N61339-76C-0116-1

TYPE TEST S .,,, 7-" TEST #
/ /

TARGET RANGE T TYPE R DATE -L, '" , /7

TFMPERATURE S/N DETECTOR S/N

RIFLE S/N MFG.

SCOPE SIGHT/LASER TRANSMITTER ADAPTER

NA RKSAN TEST OPERATOR

ATMOSPHERIC CONDITIONS/EST VISIBILITY

TRANSMITTER MOUNTING TIME ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE ELEVATI ON

SIMULATED VISIBILITY RAANGE

ATTENUATOR (ND) FILTERS USED ,- "  - "s

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER 1MPPOPER NATURE OF
GROUP SHOT # HITS MISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SIIOTS =

ACCEPTABLE flIT/MISS = 0.99 X TOTAL ROUNDS FIRED _

Test Form
rloC
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19 -10

17 - &-ET

l AREA AREA
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00 1 2 3 4 5 -6 7 8 9 10 1 12 13 14

iP3450-3

E-Target Test Record Chart, 200 m (Sheet-3 o f 4 4

TEST CONDUCTED BY: .-wr r ': '

TEST RESULTS /SO CD , t

TEST WITNESSED BY: . /1JA- (L
ACCEPTA F,TXEt

NOT ACCEITABLE 59 APPROVAL BY:

== ' - -- -- - ....- _..



NAVTRAEQUIPCEN N61339-76C-016-1

TYPE TEST __ __L __________ TEST #

TARGET RANGE -, TYPE _ DATE .-

T~r1~rflff SN_____________DETECTOR S/N_____________

RIFLE S/N __ J,,0 MFG. '

SCOPE SIGHT/LASER TRANSMITTER ADAPTE__

.I iRKSAN TEST OPERATOR__'

ATMOSPHERIC CONDITIONS/EST VISIBILITY • -

TRANSMITTER MOUNTING TIME - ALIGNMENT TIME(IRON SIGHTS)

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE _ _,_ ELEVATION

SIMULATED VISIBILITY RANGE "

ATTENUATOR (ND) FILTERS USED

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER NATURE OF

GROUP SHOT l HITS MIISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED 20 X TOTAL NO. SHOTS =

ACCEPTABLE IIT/MlSS 0.99 X TOTAL ROUNDS FIRED =

Test Form

t . .. A . !- ql ... .,,-; . . . . . ,],i -.. . iii ilh~l-
|

~ li • .. . ... l .... . I""-



NAVTMEQUIPCEN N61339-76C0116
-I

19 V- /

17 __ 
I - -

17 "Miss"

AREA AR, TiA R; Xt"

15 - -1 _ _

14 _ - - .- -

13 --

12 -- N i

AREA

3 - - -

2 -

1 2 3 4 -6 8 9 10 11 12 1P34

E-Target Test Record Chart, 200 m (Sheet 3 of ,,4)

TEST CONDUCTED B Y-
TEST RESULTS

TEST WITNESSED BY:

ACCEPTABLE___

NOT ACCEPTA13LE 61 APPROVAL BY:______________



NAVTRAEQUIPCEN N61339-76C'-0116-]

TYPE TEST k- c , _ TEST # __"

TARGET RAEQE c : TYPE - DATE 2 "2

TL vt: SIN DETECTOR -SN"-

RIFLE S/N _ , /__ MFG. V _, I

SCOPE SIGHlT/LASER TRANSMITTER ADAPTER t-

MARKSMAN TEST OPERATOR L ' 2 , S
ATMOSPHERIC CONDITIONS/EST VISIBILITY -.- ,L 6- .

TRANSMITTER MOUNTING TIME ,/N",4) ALIGNMENT TIME(IRON SIGHTS) 1/

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE &,1A ELEVATION ..

SIMULATED VISIBILITY RANGE ,"I

ATTENUATOR (ND) FILTERS USED_ ___ _ _ _ _

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER NATURE OF

GROUP SHOT HITS MISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SHOTS =

ACCEPTABLE HIT/MISS = 0.99 X TOTAL ROUNDS FIRED =

Test Form
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18- _
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E-Target Test Record Chart, 200 m (Sheot 3/-f 4)

TEST CONDUCTED BY: A9/

TEST WITNESSED BY:

ACCEPTABLE
NOT ACCEPTABLE 63 APPROVAL BY: _ i
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13 --

ARLA I 11AREA

-5

'0 1 2 3 4 5 -6 7 8 9 10 . .12 13 14

IP3450-3
E-Ta3get Test Record Chart, 200 m (Seet 3 of 4d

___, #1" ., -- -

TEST CONDUCTED - .
TEST ITNESSED BY Yf _..2

ACCEPTA PL E-
NOT ACCEPTABLE 64 APPROVAL BY: I



4, 1 2'. <POS; Ll]? I S . / , -- ]1q,

K H h% t0!1t tr''v a , ; . (e tn e's d t;i el, s ('I I- t e t Is 1
throuqlh . at_ 130 m, 4 thi i,1hi 7 it 100 in, 8 thr-ou',h 12 at 75 m,
I and 14 at 50 m, I5 at 25 m, 16 at 15 m and as detailed in the
tl lwing (:cscr lpt ions.

t 1 (10 _i) - Full vi-si-bility.

'li'st -P2 (10 il) - Reduced visibility by 4 dB.

T est_-3 (150_ ) - Reduced visibility by 6.6 dB (ref. only, not
part of acceptance criteria).

Test #4 (100 m) - Full visibility.

T,st i5 (100 in) - Reduced visibility by 2.6 dB.

Test : 6 - Omitted.

Test -7 (100 m) - Reduced visibility by 4 dB (ref. only, not
part of acceptance criteria).

T'est m8 (75 ) - Full visibility, unacceptable results.

Test -9 (75 ni) - loved detectors and retested, full visibility.

Test -10 (75 m) - Reduced visibility by 2 dB, unacceptable results.

Test =ii (75 m) - New detector locations, reduced visibility by 2 dB.

Test 412 (75 m) - Full visibility.

Test :13 (50 m) - Full visibility.

Test -i14 (50 m) - Reduced visibility by 1.3 dB.

Test f15 (25 m) - Full visibility.

Test -16 (15 mi) - Not part of program requirements.

65/66



NAVTAEQUIPCEN N61339-76CL0116-1

191

17 - //77
AREA -. . " '

14__

-r

10 _ _ _ _ ____ _

-8 - AREA13 ----- - -- - _. .

.7 V "<- -

•2i --- --- -_--

1----- 
-~- - - __

4/

0"- - lT"w . -- _ --

3 K..

0 1 2 3 4 5 6 7 9 011 12 13 14
P3450-4

E-Target Test Record Chart, 150 m (Sheet f-of 4), -j
TEST CONDUCTED BY: I / z 7

TEST ESULTS TEST WITNESSED BY: - /
ACCEPTAB3LE___/
NOT ACCEPTAI3LE APPROVAL BY:

67



NAVTRAEQUIPCEN N61339-76C-0116-1

TYPE TEST 0/,i', 1, /- _ _ ___TEST # /

TA 117;Ii1 RA C,,c, / _. _____ TYPE DATE / -- "

TEMPEPTURE s/N 7ct{ Y'I- .. DETECTOR __N

RIFLE s/N A) MFG. /'J'

SCOPE SIGHT/LASER TRANSMITTER ADAPTER_ _ _ _ _

MARKSMAN TEST OPERATOR {' , '.

ATMOSPHERIC CON:DITION-S//l:.ST VISIBILITY.- L - ;,.,.'/

TRANSMITTER MOUNTING TIME A, i\ ALIGNMENT TIME (IRON SIGHTS) / 4,V

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE 0/\ ELEVATION__ _ __ __ _

SIMULATED VISIBILITY RANGE_ __ _ _ _

ATTENUATOR (ND) FILTERS USED - ) .

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER NATURE OF

GROUP SHOT # HITS MISS RESPONSE PESPONSE FAILURE

1

2

3

4

5

6

7

8

9

TOTA,

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SHOTS 
=

ACCEPTABLE flIT/MISS 0.99 X TOTAL ROUNDS FIRED =

Test Form

A q



NAVTP.AEQUIPCEN N61339-76CL-0116-1

17

1:1111 - - -3- 2

17 "_SS 1ABC

A[REA ,3C /

14-__

- ---rA - -. ,,- -,i"/

.1/.

I

10- __

I "HIT

6j 411'
2 __

-0 .1 2 7 8 9 1 . 1 3 1
1 , -- # ---- ;'-------,- - -

03 -+ -._ _ -, , '

.C.

TEST RES UARE

ACCEPTABLE TEST WITNESSED BY:

NOT ACCEPTABLE 69 APPROVAL BY: 7



NAVTRAEQUIPCEN N61339-76C-0116-I

TYPE TEST /" C')i, P )" "/ ,-i. TEST # 2-

T;i;,w,,: P,': , TY PE . DATE 2-/ A/, 7 -,

TMPER': R S/ ', I" DETECTOR N,______________

RIFI,E S/N '2 MFG. A/i

SCOPE SIGHT/LASER TRANSMITTER ADAPTER___

MAP, KS:.AN________ _____TEST OPERATOR "'< /'

ATMOSPHERIC CO.NDIT O'NS/EST VISIBILITY --- , ..-

TRANS"I ITTER MOUNTING TI ME__7' ALIGNMENT TIME(IRON SIGHTS) .t'/

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE ,' ELEVATION_________

SIMULATED VISIBILITY RANGE

ATTENUATOR (ND) FILTERS USED 7'-. /

LOCATION COORDINATE OF AM POINT (PLOT ON EVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER I NATURE OF
GROUP SHOT - HITS MISS RESPO'S, RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SITS =

ACCEPTABLE 1lIT/MISS 0.99 X TOTAL ROUNDS FIRED =

Test Form
70
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AREA

15 7

14
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012 6 7 8 9 1 I 2 1 1

.340-

B-Target~~~~~I TIttcr hat 5 She f

TESTRESUTS TST CNDUCED B4j )
ACCETABL TES WITESSE ~ ~ ~. k7



NAVTRALQJIPICEN N61339-76C-0116-1

TYPE TEST L Lcc(-r' /' 7/g.. / -/ TEST # 3
TARGET RANVGE ___ __,_TYPES- DATE -)-

TEMPERATURE S/N -/ Y; )A /-J DETECTOR - ?_N_

RIFLE S/N L ,. MFG. v 1A

SCOPE SIGHT/LASER TRANSlITTER ADAPTER _ -_ _ _

MARKSAN TEST OPERATOR ( L',-C' '

ATMOSPHERIC CONDITIONS/EST VISIBILITY 7.'-,:' ' c,/ - / -  
-

TRANSMITTER MOUNTING TIME /J. ALIGNMENT TIME(IRON SIGHTS) _____.

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE IV '- ELEVATION___ ______

SIMULATED VISIBILITY RANGE ,%'Zr-u C-/ -/¢ -- , / 6'-U"
ATTENUATOR (ND) FILTERS USED ,cx- +

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER I[PROPER NATURE OF
GROUP SHOT # HITS MISS RESPONSE RESPONSE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SHOTS =

ACCEPTABLE fHIT/MISS 0.99 X TOTAL ROUNDS FIRED =

Test Form

. _ .'m--..--..-. -: _-- -=, " .. _ .,, - . . . .. .. . ., -i - .. . . .. Z .L , .. .. " . .. . ,, .. .. 2 , .. . . . ." .7 : ..)



*1 ~NAVTRAEQUIPCEN N61339-7GC-0116-1 .- (

1117

141

14

132 _ _ - - - - - - - _ _ - _ _ _ _ _

120 _ __ _ _ ____ _ _

7_______ _______ _______

0. 1 2 3 4 5 6 7 8 9 10 Il. 12 13 14 15

-- I fo-.

F Target Test Record Chart

TEST RESULTS TEST CONDUCTED BY__ -

ACCEPTABLETETITSSDB /X /i -
NOT ACCEPTABLE___ APPROVAL BY:______________
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NAVTRAE:QUIPCEN N61339-76C-0116-1.

TYP'I: T1:ST L ' . ,"_/__--_ TEST # _ _ _ _

TAiC;L:T C\:,; / TYPE A- DATE 2 ," "77": , '> ,., '
. T ' ,'L ' ''

TEMPERATU:E S/N____ ,,- DETF'CTOR S/N

RIFLE S/N , ., _ MFG. ,.___

SCOPE SIGHT/LASER TRANSMITTER ADAPTER _

MARKSMAN TEST OPERATOR / '' 
"  

--3

ATMOSPHERIC CONDITIONS/EST VISIBILITY

TRANSMITTER MOUNTING TIME .y//' ALIGN':NT TIME (IRON SIGHTS)

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGN'ME:,T:

WINDAGE /\j p ELEVATION P, '/

SIMULATED VISIBILITY RANGE

ATTENUATOR (ND) FILTERS USED ED

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POINT FOR HITS OR MISSES

20 ROUND PROPER I:PF(?YR ,,.NAL"RE rF

GROUP SHOT # 1iTS MISS RESPONSE P1ESPO :E FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED = 20 X TOTAL NO. SHOTS =

ACCEPTABLE H1IT/MISS = 0.99 X TOTAL ROUNDS FIRED =

Test Form



NAVTRAEQUIPCEN N61339-76C-0116-1

14
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10

7

010
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P3451

F Targo Test Record Chart

TEST RESULTS TEST CONDUCTED BY: R D~
ACCEPTABLE TEST WITNESSED BY: L~!I~

NACCEPTABLE
NTACPAL7q.APPROVAL BY:_________ _____



NAVTRAEQUIPCEN N61339-76C-0116-1.

TYPE TEST ,N-7Th,' I -" ./7,// TEST

TARGET RANCE . f, TYPE /f DATE "]/'- 1 -77

TEMPERATUIPE S/N , c "7 L DETECTOR S/N

RIFLE S/N_____ MFG. .J-

SCOPE SIGHT/LASER TRANSMITTE'R ADAPTER _ ._-

MARKSMAN TEST OPERATOR t' L i 0 /

ATMOSPHERIC CONDITIONS/EST VISIBILITY 7 ,i 7LV ) / 7> "

TRANSMITTER MOUNTING TIME /J/- ALIGNMENT TIME (IRON SIGHTS) AV', l

SIGHT SETTING, RANGE OF CLOCKS LEFT AFTER ALIGNMENT:

WINDAGE A/IV. - ELEVATION _ _ _ _ _

SIMULATED VISIBILITY RANGE

ATTENUATOR (ND) FILTERS USED (>¢ !>--"

LOCATION COORDINATE OF AM POINT (PLOT ON REVERSE SIDE)

AIM POiNT FOR HITS OR MISSES

20 ROUND PROPER IMPROPER N-TURE OF

GROUP SHOT H HITS MISS RESPONSE RESPON'SE FAILURE

1

2

3

4

5

6

7

8

9

10

TOTAL

TOTAL ROUNDS FIRED--- 20 X TOTAL NO. SHOTS =

ACCEPTABLE lIlT/MISS = 0.99 X TOTAL ROUNDS FIRED =

Test Form



NAITRAEQUIPCEN N61339-76C-0116-l

Irii i 2
.-/e /71
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77

0. 2 4 5 6 7 8 l9  10 11. 12 13 14 15

•P3451

F Target Test Record Chart

ACCEPTABLETEST WITNESSED BY__
NACCEPTABLE ''"

NOT ACII'AB~rAPPROVAL BY:
77



NAVTRAEQU1PCEN N612339-7GC-0116-1

- .

141

12- _- _- -__- _

10- _ _

91 ____________ 
__

c-- _ _

7~T li-

F Target TesL 1 ccord Chart

TEST RESULTS ~TEST CON4DUCTED BY:____________

ACCEPTAPLE ~TEST WlITNESSED BY:_____________

NOT ACCEPTABLIE___
78 APPROVAL BY: ______________



NAVTRAEdQUIPCYN N61339-76C'0116-I

14~ 
L 

-1

12 _ __ _ _ ___ _ _

11 ____ _ _ ____ ____

8 lo____

2 -

P3451

F Target Test Record Chart

TEST RESULTSTEST CONDUCTED BY: T

ACCEPTABLE_ TEST WITNESSED BY: ___________

NOT ACCEPTABLE_____POVL Y



NAVT1Z.EQUIPCEN N61339-76C-0116-1.

14-- _ _ _
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FTarget Test Record ChLrr

TEST RF'. ULTS TEST CONDUCTED BY: ~

ACCEPTAnTXE TEST WITNESSED BY: __________

NOT ACCEPTABLE_____ROALBY
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F Target Test Record Chart

TFS'T RESULTS TEST CONDUCTED BY:. '<

ACCEPTABLE TEST IIITNESSED BY: . //

I;OT ACCEPTABLE ____
81 APPROVAL BY: : _____________
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P3451

F Target Test Record Chart

TESTRESLTSTEST CONDUCTED By:

ACCPTALETEST WITNESSED BY: I /1/-
NOT ACCEPTABLE 7.

82 APPROVAL BY:
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O0. 1 2 3 4 5 6 7, 8 :9 10 I1. 1 3 14 15
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F Tar'get Test Record Chart

TEST RSULTSTEST CONDUCTED BY:

TE. T RULTS /I1_~ * 11

ACCEPTABLE TEST WITNESSED BY:

NOT ACCEPTALE

83
D)ATE "
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P3451

-- 1 J11

F Tzrget Test Record Chart

T TEST CONDUCTED BY: 
-

TEST RESULTS r- A I

TEST WITNESSED BY:j 7  '7 " 1."
ACCEPTABLE I J

OT ACCEPTABLE APPROVAL BY: "

84
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1-

1--- _

12- _

10

8 _e

7_______

________TA

0. 1 2 3 4 5 G 7, 8 :9 I0 11. 1?- .13 14 15

P3451

l oi~7~
F Target Test Recora Chart

TEST RSULTSTEST CONDUCTED BY: ~

ACCEPTABLE ~TEST WITNESSED BY: 'JV~/1/~v~
OACCEPTABLE ___

NO CETBE85 APPROVAL BY:______________



NAVTIULUI PCEN 1 U 39-76C-UI16-1

b>

14.

13 .. .

12

10 - - _ I
* S

. ', ,

__ zzj _ ____ _ _ P3451•

ACCEPTABLE_/TSTWTESEB:__ .;
OTACCEPTABLE_____

86APRVL9Y

& . . . . . . . . ', . . . . . . . ." --- .. . . . i " " : . . . . . . .. _ • . . . . . . - - - - - .



NAVTRAI;,UIPCEN N61339-76C-0]J6-r

2. 5 ORATIO" UNDER AMI3IENT LIGHT C(::DITIO:N5

T'h'e test s("tup and procedure was as described in para-
graph 2.3 of the Demonstration Test Plan.

2.5. 1 SYSTEM OPERATION UNDER VARYING AMBIENT LIGHT CONDITION:S
(OBJECTIVE A) . Svstem operation under varying ambi cnt I jiht
conditions was effectively demonstrated during the Effective
Simulation Demonstration, paragraph 2.4.1 of this report.

2.5.1.1 Test Results (Objective A). Results of this test are
documented in the test data sheets of paragraph 2.4.1 of this
report, Effective Simulation Demonstration.

2. 5.2 SYSTEM INVULNERABILITY TO AMBIENT LIGHT INDUCED FALSE
ALAR.'MS (OBJECTIVE B). The test tarnet, with detectors mounted
and hit counter connected was placed outdoors in clear bright
sunlight and was operated continuously for five hours and five
minutes.

2.5.2.1 Test Results (Objective B). No ambient light induced
false alarms were recorded (see test form)
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TYPE: TEST__- , -. -- 7 TEST # /

TAPG!: ANI_ TYPE _ _ _ DATE -7 /_I

TEM."'PERATURE HUMIDITY TIME , ,'- '7.

DETECTOR S/N.,/ TEST OPERATOR ' ,., //

ATMOSPHERIC CONDITIONS/EST VISIBILITY (,:. ., , 
I

NO. START TIME END TIME DURATION # FALSE HITS

Total

TEST CONDUCTED BY: -__-___. __._-"

TEST RESULTS
TEST WITNESSED BY:

ACCEPTABLE

NOT ACCEPTABLE APPROVAL BY:

DATE:

Test Form
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The< test set-up was as cdscribed in pailrlah 2.5 of thi,

D,,:ionst: rat ion Te st Plan. Howevor, the test p rocd ure was modj -

fi ed, bv the NTIC iMA(ILAD Proec ct Ma naqer, to pe rform tiTi- et pro-
f i i; rather than fire at selected aim points per the Dem--
stlation Test Plan.

2.0. 1 EF['FECT[VIE SiMUIUATION DE.IONSTRAT.ON, SCALE. The scale
target mechanism was mounted on the x-y positioner, along with
the test detector and indicator used during the alignment
tolerance demonstration. After determinino the laser beam con-
troil and centering the test detector, the transmitter sighting
scope crosshairs were adjusted to center on the parallax dis-
placed aim point attached to the test detector.

This procedure was repeated at each ranoe, to ensure
parallel sight alignment, after focusing the sighting scope on
the target.

The target was profiled in the same fashion as in the
full scale demonstration except the target rather than the
transmitter was scanned.

2.6.1.1 Test Group Results, Scale. Results of this test group
are shown on subseguent test data sheets and are detailed in
the following descriptions.

Test -l, 25 Feb 77 (E-Target, Scale 300 m) - Target profile
assuming symmetry.

Test ::1, 2, 3, 28 Feb 77 (F-Target, Scale 50 and 100 m) - Target
profile assuming symmetry.

A comparison of E-target ed(oe profiles assuming symmetry
with selected aim points indicated that the target was asymmetrical.
All following target profiles are based on a test grid coordinate
starting point.
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', t .'-4, 2 l b 77 ( '-'I', et) - Seal(,,. I 0

Test I, i a 77 (L-'ar I ,t ) - Sca l d I 0 rn

Tst 2 , Mar 77 (F.-T-Iq l ) - Scaled 2 00 In

Te st 3, 1 Mar 77 (L-Taraetf - Sca1ed 250 in

Tost -4 , I Mar 77 (-Tar t C,- Scald 300 rn, indicat ions of

boresight error

Test 5, 1 Mar 77 (F-Target - Scaled 300 mn, reboresight
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2.6.1.2 T'Iarciet -Mls:inc, Scale. Maskinq of tarc ets was
accomplished as follows:

F-Taroet - The scale F-target required no masking other than
shaping the Fresnel lens to conform to the target shape.

E-Tarciet - Target maskint ! is as shown in Figure 1 for the 100 to
250 m scale tarciet and in Figure 2 for the 300 m target. Actual
target masking will be done by simply cutting the Fresnel lens
to the correct configuration.

S
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Figure 2. B-Target Mask for 300 m Scale Target
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2.7 MOVING TARGET LEAD ANGLE SIMULATION DEMOU;STtATIO,', STATIC

The test setup and procedures was as described in para-

graph 2.4 of the Demonstration Test Plan with the exception of
Target Pop-up and Fall (paragraph 2.4.6.1.) which was modified
to not include the pivot arrangement. Additionally, target

speed input was not attained by a velocity function generator but
was achieved by applying a voltage representing the RETS tachom-

eter output to the lead angle servo system, and observing dis-
placement of the detector array support.

2.7.1 TARGET LEAD, MOVING TARGET DEMONSTRATION. Lead displace-
ments w.ere demonstrated for ranges from 25 to 200 m (in 25 m

increments) and simulated target velocities of 1.25, 1.88, 3.75
and 5 m/sec.

2.7.1.1 Test Results. Results of the test are shown in the
following three test data sheets.
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TYPE TEST: TAR... LEAD, I.:OVI:N' TAP(ET

DATE: - 1 -TIME-/*

TEST S T EULATED IEASUPED PREDICTED VA:.T AT I O 
1.0. BU :.(::.) SIiE-IL,(M/S) IEAD (M) LEAD (M) (.) V()

L L ,o L I -1-7 ooq _,.

' o L 04 E'-c3-/.2, S-7-

L b~~-,,)L I' ? + ,o - _ _ .
t, C- 27

. _____ )2 s-/-o, ') O,5"> , 7-- , 2 ,/3 7m , $- . - o~~260 -y/ j.;C 1. .13
•/-7

APPROVAL BYL: / : "

DATE :__________________

* ~Test Record Form, Novingj Target
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TYPE TEST: TA,GET E,:AD, .'OV]I N 'i-me-wT

DATE: -//(."7" TIME /"-'->

TfST , S .D EA D P1 ",DICTED VAR TTIO',
'O. i h.Ni-('N) SIE;D (u ;) LELAD ('.A ) LEAD (N) (.) (

C)_ CQ) 0Y

t& / 5,), .2_ 7(io7.'S o, &lJ &, q-, 4.-Q .o('?t

C.- 3/"o _",.

1 c) )- L r c.14J . ic3 -1d 4.$ ,

k-<z 1L.. (LC" &:sT' Co , o&. )o -:3 ±.c., _3 ,<9

o. 3 -

4,.1 >OC L J..$( -Y 0', /7',&. o , 57 ___i ._ _ _ _

JL - -- ' s-..-f (o, ') o,-< 0, .+,,, I:-
._--5 1oo c.'a.l .;--D3- C-2.3 m';. - ' <

i L , 6 /, 1/ 1.3S *.3,'% ' , v?/)... "

let io' , -}7 , ,k i,
: 4i 7 j // V . 17 / e'i uo y V U. ;3L .. ,,

TEST CONDUCTED BY: A 'k ~ -

/77 ~4

TEST WITNESSED B: . I < 't .

APPROVAL BY: --

DATE:__

Test Record Form, Moving Target
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& TYPE TEST: TAR"GET LEAD, MOVINIG TARGET

*DATE: ____________TIME ,/

TEST S Ii-ULATED MEASU RED PPEDICTED VARIATIO':
NO. RAIGE(.) SPEED (..I/S) LEAD (M) LEAD (M) (N) '.)

,-25 /.2X (c(.' o, o 2'5-,.oZ I+ 1

13 .?,u iCc o, C)(-S- 6 -, ,

4 75 _ oo...ri- o,o. -:t j ,

iS lo, CI _ _, -- ,i.,.Lf ,io3

3C, _ _/9__ 2,.-L_ -_ _ S

TEST CONDUCTED BY:

TEST WITNESSED BY:

APPROVAL BY:_ _ _ _

DATE:

Test Record Form, Moving Target
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