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PREFACE

This work was perform ed by Edwin A. h eck with guidance from Robert C.
MuMilla n, Chief , Radiation Research Group, Material Technology Laboratory , US
Army Mobility’ Equipment Research and l)cvelopmcnt Command , Fort Belvoir , Vir-

gm!a 22060. The test distance of 28.65 feet used in the work was taken from a docu-
ment authored by Mr. George Watton , GSA , Seattle , Washington.
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TEST PROCEDURE FOR RETROREFLECTANCE MEASUREMENTS

I.

1. Purpose. The intended purpose of this report is to:

a. Present a nonp ermanent retrore llectance test system capable of per-
forming in a standard , darkened laboratory room.

b. Discuss the systc m~s sensitivi ty amid reproducibility ..

c. Discuss the test method in regard to appropri a te revision of specifications.

2. Scope. The data were obtained with various combinations of:

a. Sixteen re trore flectanec panels.
b. One white pai n ted reference panel.
c. l’welve incident angles.
d. Five divergent angles.
e. Three samp le-to-receptor (S-It) distances.

l’he raw data of each combination were comput er processe d to provide out- - •

put data relative to the white re flectance standard , barium sul phate (BaSO 4 ). These
resultant data were combined app ro p riatel y and comput er processed to analyze the
com nbi natio mis of variables of t h e  nonf olded measu rements to the folded measurements
and folded-to-folded measu rements , with other variables constant.

3. Background . Certain signs, m arkers , hi ghway and airfield runway markings ,
etc., have a specific reflective property built into the item. Thi s pro perty, termed
“retroreflectance ,” reflects the source beam back toward the source with some vary ing
amount of dispersion but with a hi gher intensit y in particular areas than does a diffu se
reflecting surface.

Test m ethods and specifications TT-P-87 , “Paint; Traffi c, Premixed Reflect-
orized .” L-S-300 . “Sheeting and Tape , Reflective; Nonexposed Lens , Adhesive Rack-

j ing,” TT-C-001060. “Coating Compound , Reflective ,” and N1IL-S-2580 , “Sign Boards ,
Blank (For Temporary Outdoor Signs),~’ requ ire the samp le-to-receptor distances of up
to 50 feet. These extreme test distances are not readi l y ava ilable .

This report covers:
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a. Measurin g the re troreflectance of the samp les in the normal method.
b. Measurin g the retroreflectanc e of the samp les with the light beani folded.
c. Results .
d. Ami alv se s of the data .
r. l)iseussion.

II . INVEST IGAT ION

4. Approach to the Problem. Current refroreflectance test methods require test
distances in excess of t h e  dimensions of a normal laboratory room. A method of fold-
ing ti m e opt ical patti was devised and is prese n ted here . The system was constructed
and test data were obtained. The data consist of t h e  results of combining a series of
16 samp les. 3 samp le-to-receptor distances , 12 incident angles, and 4 divergent angles
during the folded and nonfolded re troreflectaiicc measurem ents. These results are
evaluated and show that the folded system can be used effectivel y, provided adequate
controls for the mounting of the re troref lcctance equipment are established.

5. Samp les. Time retrorefle ctive sam ples consiste d of eleven colored “flat top ”
panels (i.e.. a smoot h p lastic surface over the beads) and five panels with exposed
beaded surfac es . All the samp les were on aluminum panels.

A panel painte d with a white diffu se reflectin g paint (reference panel) was
measured with eac h set. The diffuse spectrop hotometric reflectance , as determined on
a General Electric recordin g spect rop hoto mnete r , was 90.9 percent relative to a cali-
brated barium sulphate standard. The samp les were labelled as in Table 1.

6. Equipment. The following items were used:

a. Time light detec tion syste m was a Pritchard “Spectra ” Model 1980
p1m otoiiw tt~r. This instrument is equ i pped wit h a photop ic correction filte r (see Table 2),
neutral density filters , and apertures. Time total accurac y is ±4 percent or ±2 units of
full seale, whicheve r is lar ger. The photometer was also equ ipped with an automatic
compensation sy st emmi so that as the apertu res, the neutral density filt ers , or the ran ges
wer e chan ged , the readings remained relative.

b. The light source was a Bell & H owell (B&H) 16-mm sound projector
w ith the film transport and soumul device removed. Th e  750-watt lamp was operate d
at a color temperature of app roxi m atel y 2854 K , as de ter mined with a Gamma Scienti-
fic ((;s) ~Iodd 3000 recordin g speetroradiometer and a CS Model 220 standard lamp
source . The spectral distribu tion of the source with a color temperature of 2854 K
wa s measur ed and recorded. The 750-~sat t  projection lamp volta ge was adj usted and
the spectral illumimiance measu red unti l  the curve app roximated the curve of the source

- ••- - - - - - -- - -, - - -.-- -•— ~~~ •- .~~ ‘-- .-- .
~~~~~ --‘--‘~~~•. ‘ —--- - - • -  • , -• —
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Table I . Samp le La bels

Sam ple ‘so. Identification Area (ft 2 )

WIlD 0.9948
2 W/fl’ 0 8485
3 W/FT 0.547
4 S/FT 0.547
5 OFW/FT 0.52 1
6 B/FT 0.547
7 (;l(/FT 0.547
8 (;OIFT 0.547

9 Y/F T 0.547

10 0/FT 0 521
1 1 OR/FT 0.547
12 l)R/FT 0.521
13 Y /Bd 0.9841
14 Y /Bd 0.9581
15 0/Id 0.780
16 3M R-R Panel 1.0

NOTE: The sample identification coding is as follows:

4 ( I )  Letters before the slash: W-.white , S—silver , OFW—off -wh ite , H—b lue , GE-green , GO—gold , Y— y e llow,
0—o range , OR—orange-red . l) R—da rk red.

(2) Letters after the slash: “Bd” —bcaded , ” FT”—f lat-top.
(3) The “3M R-R panel” is a 3M Company material on a 12-inch aluminum panel.

lamp which had been measured previousl y (Fi gure 1).

( .  First surfa ce mirrors ( JO -  by 14-in ch , 16. by 16-inch , and 20- by
24-inch) were used to fold the light beam.

d. Tripods and fabricate d mirror holders were used to hold and support
the mirrors so adj ustments could be obtained in all axes.

The samp le holder was one that had been designed and fabricated
previousl y for prior retrore flectance measurements. It had a protractor for samp le
ali gnmem it. was selsyn-operat ed , amid used a long cable for the remnote operation.

f. Two small first-surface mirrors were cememited to the samp le holder at
4 the center of rotatiomi and at an amig le of approximatel y 45 degrees to the 90° position

of the samp le. These mirrors re flected small spots of li ght on to the wall or incident
angle index panel (late r called “index panel”) to assist in adj usting the incident angles.

3
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g. ‘J ’hir inml , x 1 aiiel ~ as is..cd t~ mii , t rk li me tIll . t o 70-degree iII ( u l e l i t  ang les.

‘l’ab lc 2 . S ~n-c tral l{ spo:i~e Calibration
Plioto toj ,ic (~~) F ilt er

ser ial ‘so. 168 1)ate 2- . -~ .I

a~ i- l eng t h ‘l’rt ie ~ ~h a ~urcd
( m m i i i )  (‘ ,- ) ( ( ()

18(1 0.0(1 *

38) (l .( ) l  *

lIft ) 0.04 1)
110 0.12 0.3

- 42 1) 41 .4(1 0.6
13( 1 1 . 16 1.2
-UI) 2. 30 2.1
15(1 3.8(1 3.6

6.00 5.3
470 9.14) 9.4
-180 139( 1 13.3
.11)0 20.80 26.3
500 32.30 40.0
51 1) 50.31) 37.1)
52( 1 7 1.00 71.4
530 86.20 87.0

$ 340 93.41) 97.0
530 99.30 100.0
36() 99.5(1 99.2

95.20 939
380 87.00 88.1
390 73.70
600 63.10
6 10 50.3(1 38.3
620 38. 10 23.2
630 26.30 17.3
640 17.54) 123
650 10.70 8.5
660 6.10 5.8

• 6~ 0 3.20 3.1
680 1.70 2.6
690 0.82 1.7
700 0.41 1.1
710 0.21 0.7
720 0. 10 0.5
730 0.05 0.3
740 0.02 0.2
730 0.01 0.1

~!easuremenms started am 401) nra

4



/
70

6O~

50

40

30
0 GAMM A SCIENTIFIC STANDA RD

LAMP SOURCE, MDL 220, 2854 II.

• 20 - X 750—WAn B & H PROJECTION LAMP.

10

0 i i I i I i I I I I I I

400 500 600 700
WAV ELENG Th IN MILLIMICRONS

Figure 1. Color temperature: 750-watt B&H lamp vs. GS 2854 K standard lamp.

5 

~~~~~



7. Retrorefieetance Methods. Figures 2 and ~l are (li agra mus lor tim e re trore-firs - tatire ~ ~,tr mm ~ used to ob taim i data for tim e co m ivemi t iom ial  (nom ifo lded) mnethod , andhgtm rrs - 1 amid 5 are for tl~ folded method . ‘J’he light  source and time receptor were
itIa *-t ~m l asl j a& -en I to ear li other hu t  ss err separated li that distamice require d for each
sammi p le-to_r ecept or and for each di~-ergent am i g le . as in Table 3.

‘J’j hj h~ 3. I ’lacenie nt of Li gh t Source amid Receptor

Source-to-Receptor Distance (in Imiches)
Sa mn p le. to -[tree 

~ 
tor I )is t itmice I) ivergemi t Am ig les (degrees)

(S- K) ( fret)  0.3 0.7 1 .33 2.0 5.0
IS * * 4-3/16 6-9/32 15-3/4
28AiS** * 43/ 16 8 12 *
30 5-1/4 * 13-15/16 * *

* \~ t s~ifluin bound.. i,1 i-qu ip nwnm
** .~ t 28.b5 fre t , each inch ol sourcs’.to.recepti,r dis t ance Is 10 minut e s of art- .

a. ‘l’li e samnp le in the holder amid the receptor were placed so that:

( 1) Their spacing was as shown in Table 3.

(2) .-\n imagimiary line between the samp le and the receptor was
parallel to the wall or index panel. The samp le holder was leveled at the sou rce height.
-‘ 4~ ° pri smn with i a verti cal line was ali gned in the eemite r of the samp le holder. The
samu ple holder %s as aligned to the source beam (90° incident angle).

h . The spots of li ght formed by li ght reflected off the small mirror (spot
•‘T” ) and off the prism (spot “H”) onto the wall or index panel were marked (Figures
4 amid 3). The distance between the spots was measured and labelled “P.”

c. The distance “Q” (Fi gure 3), from the samp le surface to the wall or
panel , at 90° incidem it angle , was mneasur e d and recorded for use in the following

- 
- formula:

O 9~ tan ’ P/Q

090 equals that angle (RST , Figure 3) formed from prism spot (R) to the samp le
holder (S) then to the mirror spot (T).

X Qtan [ 2(90 ° - O - 5 O ~~) J + P

6
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where: X distance from the spot reflected by the mirror at T (see Figure 3) to each
incidetit angle of 0 (88,85,80, 75, and 70 degrees).

d. The single-folded-beam method was used for distances of 15 and 28.65
fee t (Figure 4). The double -folded-beam method was used for the 50-foot distance
(Figure 5).

e. The folded-beam systems required that:

( 1) The source be levelled.

(2) The mnirrors be placed correctly and the height adjusted, plumbed ,
and angled correctly.

(3) ‘l’lw samp le holder be located the correct distance from the recep-
tor and be plumbed, levelled , and height-adjusted.

(4) The incident angle index pane l be placed parallel to the light beam
that falls on the samp le and the height adjuste d so the light spot imp inges on the index

• panel for all the incident angles.

8. Alignment of the System. The system was aligned as follows:

a. The components of the system were placed in their respective positions.

b. The source was turned on and angled to project the beam onto the
samp le.

e. The mirrors , samp le holder , and source were moved and/or adjusted
until:

( 1)  The source-to-receptor distance was correct.
(2) The sample-to-receptor distance was correct.
(3) The index panel was in dime correct position.
(4) The light beam was on the sample, and the receptor was viewing

the sample.

d. The index panel was ali~ wd parallel to the light beam of the last mirror
to the sample. A cord was aligned centrally with the light beam and attached from the
last mirror to the sample holder to facilitate alignment of the index panel parallel to
the light beam. During this alignment , the spot of light from the mirror on the sample
holder must remain on the index panel for all of the 70 to 88 degree angles.

9



r 
- - - -

~~~~~~~~~~
- --~~~~~~~~~~~~~~~~~~~ •

• - -- - • • •

ANGLE INDEX PANEL

1. 1o
oe~ s

\~~~~~~~~~~c\

S
i

S

T

SAMPLE SUPPORT
SOURCE RECEPTOR

Figure 4. Singlc4okled sydem.

10

~~~~ j .



T~~~
A 

—

M%RROR 4 S 
_ _ _

— —

7 O X ~

11 
_ _  

_ _ _ _ _ _

! z 

INCIDENT ANGLE INDEX PANEL

MIRROR

SOURCE ~
) RECEPTOR

Figure 5. Double-folded system.

‘ I



I l l .  RESULTS

9. Data Resolt s. Time following data were obtained:

a. The data of eleven folded-bea m methods and eight nonfo lded methods
are showim in ‘l’able 4.

Table 4. fest l)ata ( )btained
Samp le- to-lb’ca.ptor

I )istances I )ivergent Angles Folded Nonfolded
(feet)  (degrees) l)ate Back ground l)atc Background
15.0 1.33 26 May 73 0.0 17A pr73 0.0

• 15.0 2.0 17Jan 74 0.0 18A pr 73 0.0
(5.0 2.0 A p r 73 0.0
15A ) 5.0 19 Feb 74 0.0 2 May 73 0.0
28.65 0.7 4 l)ec 73* 0.0 31 Mar 73 I.!
28.63 0.7 9 Jan 74 0.0646
28.65 1.33 6Jun 73 0.034 3A pr 73 1.28
28.65 1 .33 10 Jan 74 0.0503
28.65 2.0 1 Ju n 7 3  0.0 15 Apr 73 0.0253
50.0 0.5 6 l els 74 0.0161 6 May 73 0.0081
50.0 1.3 10 Feb 74 0.0 5 May 73 0.0

* Samp le No. 5 of this group was absr nt ;t hrr e for r , only 15 samples were used in the analysis with this set.
Backgrounds of O.u resulted because on these data , apertures were used w hich eliminated the backgrou nd .

b. The combination s of data an alyzed are shown in Table 5.

c. As noted in Tab le 5, each date in columns A and B represents 192
individual pieces of data , excep t for those marke d with an asterisk (*) which contain
180. This glves a total of 5,688 pieces of data. The percenta ge of error between each
compared data was calculate d and tabulated.

d . In Table s 6 throug h 20 (Data Sheets), the Bri ghtness Ratios are values
• compute d from test data and reflect ratios of the samp les to barium sul phate (BaSO 4)

Standard ;

/Sarnple Reading \I I — Back ground
\Sample Area , ft /

Brightness Ratio -Paint Standard Reading 
- 

Background
• Paint Standard Reflect ance (.909) 

—

12



Table 5. Combinations of Test Data

Test Distance l)ivergent Angle Data Data
(feet) (degrees) A B

15.0 1.33 26 May 73 17 Apr 73
15.0 2.0 17 Jan 74 18Apr 73
15.0 2A) A pr 73 17 Jan 74
15.0 2A) A pr 73 18 Apr 73
15.0 50 19 Feb 74 2 May 73

28.65 0.7 4 Dcc 73 31 Mar 73*
28.65 0.7 4 Dec 73* 9 Jan 74*
28.65 07  9 Jan 74 31 Mar 73
28.65 0.7 9 Jan 74* 31 Mar 73*
28.65 1.33 6 Jun 73 3 Apr 73
28.65 1.33 6 Jun 73 10 Jan 74
28.65 L33 10 Jan 74 3 A pr 73
28.65 2.0 1 Jun 73 15 Apr 73

500 0.5 6 Feb 74 6 May 73
50.0 1.33 10 Feb 74 5 May 73

* All dates marked with an asterisk contain 180 pieces of data; all others contain 192.

e. Data were tabulated:

( 1) For the grand mean .
(2) For the standard deviation (Std dcv).
(3) For the mean and deviation by incident angles.
(4) For the mean and deviation by sample.
(5) By six error groups.

f. The data and data analyses are in Tables 6 through Table 20.

g. Table 21 is a compilation of the analysis data and includes the
following:

(1 )  Overall mean .
(2) Overall standard deviation.
(3) Percentage of analyzed data pairs with values within 2 percent ,

wi thin 10 percent , and within 20 percent.

13
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Table 6. Data and Analysis — 26 May 73/17 Apr 73
BRIGHTNESS RATIO

F(LDED 15 FEET 1-1/3  DEG r~EE b1VERC ;~A lT  MGLE. 26~-1~ Y73)

I n C I D E N T 1~JCL~

-4 10 20 30 • 46 56 66 78 75 80 ‘ 85 88
1 10.7 10. 8 10.9 9.9 9 .64  9.62 9 . 15  7 .54 6.17 4.49 2.94 2.06
2 2.7 20.4 28.3 19.8 19.2 1 17 . 15  l I i .92  12.88 1 1 . 3 9  7.59 2.63 .65
3 31.4 31.2 31.5 31.4 28.86 20.35 10.74 4.25 2.50 1.28 .47 .17
4 30.1 30.5 32.9 38.2 45.82 45.14 33.~~b 18.45 11.74 6.41 2.15 .57
5 34.0 33.5 33.7 32.3 28.77 22.11 14.5’l 7.64 4.73 2.58 .89 .27
6 3.0 3.0 3.0 2.9 2.47 1.57 .~~5 .41 .25 . 1 3 .86 .84
7 5.9 5.9 5.9 5.9 5.39 5.2~5 4.~~3 2 .58 1.8 1 1 .V 5  .36 .10
8 18.2 18.0 17.2  16.5 14.8 1 11.57 7 .35  4 .07 2 .53 1.29 .41 .88
9 15.7 15.3 15.4 13.9 10 .12 5.84 3 .13 1.52 .1.88 .54 .24 .69
10 12.6 12.7 12.7 11. 9 9.20 5.99 3.2i~ 1.68 1.08 .56 • 63 .88
Ii 6.5 6.4 6.3 5.6 4.25 2.09 1.76 .05 .55 .29 .12 .85
12 5.9 5.9 5.8 5.1 3.84 2.24 1.28 .58 .39 .21 .08 .03
13 3.5 3.6 3.5 3.3 2.95 2.5.3 2.1 -a 1.66 1.34 1 .16 1.84 1.85
14 2.9 2.8 2.5 2.1 1.76 1.55 1.42 1.22 1 .12 1.85 1.22 1.41
15 2.0 1.9 1.9 1.8 - 1.66 1.54 1.39 1 .17 1.67 1.62 1.04 .97
16 21 .1 21.8 17.6 9.6 6 -1 1  7.62 7.25 7.83 6.87 6.30 4.89 3.25

BRIGHTNESS RATIO

15 FEET 1-1/3 DEG REE DIVERG~~ T 4NGLE (IThPR?3)

I N C I D 1~iT 4iJGLE

—4 10 20 30 ItO 50 60 70 75 0 85 88
1 10.4 10.8 10.9 10.4 10.09 9.74 9.26 7.62 5.86 4.28 2.69 1.65
2 21.2 21.0 20.6 19.9 18.73 17.13 14.96 12.63 30.62 7. 19 2.65 .63
3 32.8 33. 1 32.6 31.3 26.6 8 17.63 0.60 3. 48 2.04 1.07 .4 1  .1 3
4 29.0 30.0 32.6 33.6 46. 18 48.81 36.30 18.85 12.07 6.24 2.89 .53
5 36. 3 36.5 35.7 34.7 31.’~5 24.”l 16.4~ -8.76 5.45 2.9.s 1.67 •35
6 3.3 3.2 3.2 3.2 2.62 1.~~ .89 .40 .25 .14 • 5  .7
7 6.1 6.2 6.2 6.1 5.95 5.3? 4.16 2.78 1.96 1.14 .39 .14
8 19.5 19.4 1 . 6  17.6 15 .45 12.1 5 6.05 4.21 2.68 1.46 .47 .16
9 16. 1 16.0 16.0 14.2 10.27 6.i~b ‘3.16 1.53 1. 63 .57 .24 .14
10 13.6 13.6 13.7 12.5 9.86 6.33 3.49 1.70 1.16 .68 .23 .18
Il 6.4 6.4 6.1 5.4 4.16 2.115 1.78 .87 .56 .30 .11 .12
12 5.7 5.6 5.3 4.7 3. 38 2.’ 3 1.14 .58 .38 .2si .t~6 .63
13 4.5 4.5 4.4 4.1 3.67 3.13 2.55 1.90 1.56 1.26 1.88 1.01
14 2.8 2.8 2.5 2.2 1.78 1.~~7 1.63 1.40 1.21 1.85 1.87 1.26
15 2.2 2.2 2.0 1.9 1.69 1.32 1.37 1 .16 1.05 .98 1.82 .92
16 22.6 23.0 17.1 9.8 8.59 7.99 7.65 7.~ 9 7.03 6.31 4.92 3.41

14 ‘I
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l able 6. Data and Analysis — 26 May 73/17 Apr 73 (cont ’d)

ANALYSIS

FILDED 15 FEET 1-1/3 DEG REE D1vEr~G E N T  ui~JGLE (26t’1I~Y73)
15 FEET 1-1 /3 DLG F.EE DIVE R G EN T uNC L E (171t?R73)

IdC IULJ T (.iJGLE

— 4 lB 20 30 140 58 I 68 78 • 75. 60 85 I 88
1 2.9 0.0 0.0 -4.8 -2.4~ -1.2~ -1.19 - l . 05~ 5. 29 4 .91  9. 291 24 .65
2 -2 .1 -2.9 — 1 . — .S 2 . 5 6 1  .1~ -.2? 1.9& 5.3’?! 5. 5( 6.79 1 3.17
3 —4.: —5 .7 -3. .~~~ 8.171 15 .4~ 22.85 22 .12 22.55 19.6: 1 4.6~ 38.77
4 3.8 1.7 .9 - 1 .2 4  — 4 . 9 8  -5 .9t ~ - 7 . 2f , - 2 . 1 2  - 2 . 7 3  2 .7~ 2.b’1~ 7.55
5 — 6 . :  -8 .2  -5. 0 — 6 . 9 ~~— 8 . S 2 — 1 8 . 5 2 ~— l I . I C , - I9 . 6 3 — 1 3 . 2 l — 1 2 . 2 I 4— l o .8 2 — 2 2 . 8 6

• 6 -9 .l~ —6 .~ -6.3 — 9 .i~ —5.73 — 5. 4~ -4./p.’ 2.5~ . 8.06 -7 . 14 1 2~~.0 t ~’—42.86
• 7 —3 .3 -z~~ ~~~~~~~~~ -~~.3 -1 .81 -2.23 -3 .1~ - 4 . 4 11 -7 .65  — 7 . b 9 ~ — 7 . 6 9 - 2 .57

8 -6 .7 — 7 . 2  - 7 . 5  — 6 . 3  - 4 . 14  -4 .77  — B . 7 ~ -3 .3 3  -5 .68  -7 .06 1-12. 77—58.08
9 — 2 . 51 -4 .Lt  — 3 . 5  — 2 . 1  — 1 . 4 ~ -3 . 9 5  — .9~~ - .65  — 2 . ~11~ — 5.26 ~ 8 .06 — 35.71

10 -7 . 4j  -6.~~ -7 . 3  -4 .8  - 6 . 69~ -5.37.  -0 .31  -5 .6 b~ -9 .69  6.67~ 8. 60 ’ 55. 56
11 1.6 0 .&  3.~~ 3.7- 2 . I~~ 1.40 6.8~ — 2 . 3 0 — 1 . 7 9  — 3 . 33 9 .89~— 5o .33
12 3.5 5.4 9.I~ 0.~~ 13 .611 16 .34 5.26 0.ll~ 2.6~ 5.08 33. 33 6.88
13-22 .2— 20.0~~20.5r19.5 l9 .6~~~28 .441—1 7 .65-1I .5B~~I 4.16 3.3~ 4.38 3.96
1 4 3.6. e.oI e .oj  ~~~~~ — 1 . l 2 ~ — 7 . 1 9 ~- 12 . 6 0 - 1 2.b ~~ — 7 . 4 4  0 .0~ 14.62  11 .90
l~~ — 9 . 1 — 1 3 . 6 1  —5.0~ -5.~~ -1.78 1.321 1 .1i 6 .3 61 1.96 4.08 I . 9~ 4. 38
16~ 6.6 

~~~~~ 
~~~ -2. 0~ 5~~59 4 .62~ 5.2 Z~ 3• 5’?l _ 2 .2 8

1 ~ • 1~~ .61 -4 .69

PJtND MEuN= -3. 1 STD DEV 11.7

I4 EMU 5EV ME ~ U DEV il E41J 5EV
4 — 4 . 0 3  6.70 10 -5 .09 6 . 14  20 -3.26 6. 34

30 -3.62 6.04 40 -2.28 7.31 50 -2.70 8.05
60 -3.27 6 .95 78 — 2 . 5 8  8.0 5 75 - 1 .82  8 .75
80 - .75 7 .74  65 4.66 12.35 68 — 1 3.25 26 .:. 2

t~1E~61 DEV i~1E/-~N 5EV , ~~WJ 5EV
1 3.04 7.90 2 1 .51 3.24 . 3 11.86  12 .47
4 - .37 4.41 5 —11. 8 4  5.47 6 —6.1 6 14.64
7 —6.57 7.27 8 —10. 40 12.7 1 9 —5. 38 9.71
10 — 1 0.36 14 .113 11 —3.71 17 .51 12 3.60 6.95
13 — 13. 41 9.65 14 —1.3 3 3.47 15 —1.5 7 5.53
16 -3 .73  2 .6 6

LESS TILhLI 2~ 21.35%

2—5% 29 .17%

5— 10 % 2b .65~
10 —15 % 7.61>.

1 5— 26 % 4 . l7~.

GREA TER THMU 20Z 8.65~ 15
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Table 7. Data and Analysis — 17 J an 74/18 Apr 73

BRIGHTNESS RATIO

F C L u J~~) 1~ - -.E1  ~ ~~~~~~~~~~ . ~ id ~~~ J ”  ~~ 3L ( 17 J A ~17.. )

I N I 1 1 ’lI A ’ J G L

— ‘ 1’ ~~~ 5 ~- - ;~f 7 7~ ~ q~~ 
1 • 7. ’ 7.5 7 .3 7 •. • 7. ~3 3. •_ J L 5.9~ i. 1L• ~~~~~~~~~~~~~~~~~~~~2 15.4 1:. 1 1~~.1 1~~.1 i;. - i  1— . ~~’ 12.~~1 3,~~i ~~~~~~~~~ ~~.5 3  2 , 3 7  .86., .?~~ .4  ~~~~~~ 22 .1 22. - 2 1.~~! ~~~~~~ ‘.5 ?  4~~2~ ? . 3~ 1, 3 3  .51 .1~$ 
.. 22 .3 ~~~~~~ 2L. ,’. 27, 3 52 , 3 9  37. 1 31 .~~2 l1,l~ 1i ,~~F ‘ ,lT 2.12 I c_ i

i~~~~j i ~~~ 4~~~1 i3~~LJ~4 7~~~~~k , 5~ ? • ~~~~~~~~6 2.2 4.1 2.1 2~ 1.~~~i- 1.57 .lc ..$ .2~ .15 .)6 .03_ L~~~.i L_ i_~ ~~~~~~~~~~& 7 c 2~~~~~~~L~~~~~ • .~~ ___

~‘ 12.-, t~~.4 12.3 11 .:~ 11.1t~- 9.~~’ €-‘.7~. ~~~ 
p .77 ~~, .5 •1~,

— 
_9 g, ; ~~~ g,~ D~~ 4 “,~~~

g, .4 . 3 -.. ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ,?~ , :g
i~ 7 .3  7.~ ~.1 i. -~ 6 . 1 c ~ ~..4 /  2 ,~~~- ~~~~ , 94  •3c.  .‘L. , 3g

~~ ~~~~~ .5 • / •~~~~ ~ • • 4 ~~~~~~~~~~~ • ~~• . Si ~~~~~~~~-12 .i. 1 .~, 3,1 ~~. 4• L,C. 1.~~~ .9t .rl • T~7 ,~~~~_ ,3~ • C3
l i L  ~~_ _ ~~2L_.i1 •1.. .~,, ~, c 2 .5 2 . 1. ’2 1,5 6  1 ,~~C 1. 19 1.: ’ .3, 1, 33  1. 32

15 1,4 i . :  1.5 1 .3  1. .3 i.s~ 1.22 1.1. •~~~~ q~~ j~ )2 .89
16 9 . 7  ~~~~~~ 7 ,-~ I~~1 ~~~~ 5 , ’7 5 . - .,3 3.~~ - 5. ’-~ 5 .Th  4.1’ ~~~

1’ FE~~7 2 ~1~~G~.:? r~IV:RG~~NT ~~1GL1 (18APR73)

t N r r ) ~ ;~r A~l G L E

— ‘ ~. 2 .  si ~~ ~~L’ 6 1 7~ 7~ ~: ~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ‘..~~1 3 ~M 2 ,., 9 _i~~3~2 1~~,5 j _ ,~~ 15.-, 15. 17.) 1 15 ,77  14 ,8 2  9. ’l P . 2L S.i~ 2 .~~3 .71

— 
4 21,3 22 

~~~~~~~ ~~~~~ 
21 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 59 2 ,~~3 1 .3 5 .49 ,2~.21.~~ 2i ,s 22 ,; d~~.’ 51, -,., 15,3, s,f .2~ i’,77 11,17 5.0’ 2 •1~ .52

5 22.5 ?2.~ 23 ,. 2~~.1 21...7_ 18, Q 1-5. 6 “ .37  ‘4,91 2,33 1 .11 •5C
6 1.3 1.~ 1.~ 2.” 1.’, 1,4’ .73  .3? .26 •1L. .~~5 .11
7 ~4 . 4  ~~~~ k.~~ ‘- . 5  ., .51 -..28 3,~~1 2~ 6~ 1 ,79 1.-)7 .39 ,10
R 11.4 11.~ 11~~3 11.1 l-~.i-~ 3,,S ~~~~ .5,9. 2~~7~ 1.~~4 •5.~ ,19
9 ~~. ‘ 3. s 8.5 ~~.— 7 . ; .  ~~~~~~ 2 , 59  i.5~ .91 _ ,,4 • 73 

~~~lu 7.1 7.2 7.5 7•~ E . o S  ~ . 6  2 .7’ ~~~~ .93  .53 .2! ,1~11 5 ,7 ~~ 3 ,7 i s  ~~~~ 2,16 1,i.~ •79 .55 .31 .12 .1~12 2.3 .5.’- 3,1 .5..’ 2,L.~ 1,5L + ,9’~ .o~ .~~s .2 ’  • j 7  .10
15 .~.3 i.~~, J •9 3,” s .-5~ 7 ,32  2,3C 1.7.. 1.k7 1.1g. .8~ ,~~ !jL 2 ,3  4, 2,3 2,. 1,72 1.62 1 ,5~ 1.29 1.13 .96 .88 .89
15 1,’ 1.° 1.” 1.~~ 1.3.. 1~~4 Z  1.2. i.r; •9 ’  .35 .35 .81
it. 8 .3  8 .7  7 ,~ ‘~ .3  5,~~7 5 , 3 ~ 

c ,s~ s.~~. ~~~+3 5.11 ‘4,2’? 3.27

- ~~~~~~~~~~ 
-. _ _ :

r’,ç~~ -~(

FUl LY 1E~~~~~
CLE ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 7. Data and Analysis — 17 Jan 74/18 Apr 73 (cont ’d)

FCL IJ : I I - 
~~~

- T ? )~~3 ‘)T J~~-~~~~l4 T ~-~IG LT (17Ji~:471+ )
_ _~~~~~~~~L~~~ 

T 2 3~~~~~ 
I jV ~~ ’~~~ ’T I~41’LL ( 15 A ~~~73)

- • - _ _ _ _— -

-- 1 2. ~~~ • - •~ ~~~~~~ 75 •

i~ ‘,. .4 r ,-~ ~~~~ 1~~~7 ~~~~~ ‘55~ S, 9.~ 5, 2t S. (.5 16 .87  23 .5(1
— !.c~ — 1 , 9 , —~~, i

— :-. - ~~~5. - c~ — 7 .  2~ ~~~~~~~~~~~ 
‘ ~ 2 .fl 12,~~~ 2j~~13

S 4, 3 ,~~~ 1,~ , ‘
~ ~~~~~~ ~~~~~~~~~~ —~~~,1’ 8 — 4 , Q$~ • 7€ 2 ,22 ‘..38 -25 , C0

9.1 - .~~ ~~~ .J~ ~.3_ 
~~~~~~ ~~~~~~~ ~~~LI9 ~~~~ 2 ,~~ ,93  17. 31

~ 7 .1  ~ ~, 7 ~. ? ~~~~ ,.Si~ 1..~1 2 ,51 — ,~~~: — 2 ,s.  — 1 , 3 0  -32 .00
~~. ‘ — .~~ ~ ~~~~ ~j ,, ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ -- 7.1k 2 j ~~r 7L13

- c.~~ 
L , L 5.~~~ ~~~~~ ~, 7 7  ~~ ~~~~~~ 11. 7 3, 141 15.38 26.32

_____ ~~• 2 8 . 3  ‘? . “,~~ 1 ~~~~~~ 1.57 •5.~~1 2 .5  1,3k ~~~~ -26,~~2
.3~ ~- . ~~~~ ~~~ 9, 1.. ‘,3 .~ 1’ ,51- 14.U7 1’,P 11.11 21. ’l. -10 .O(~

• - - i~ 7 , ~ j  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~ - 5 . 6€  ~..35 - 1fl .~~0
11 4 . • - 4 ,1 2 .7 1  ~~~~~ 3.~~- i.~~7 3 .6~ ~~~~ 1 .67 • Sr .30
1 ~~~~ - , ~ , , _l~~~4 i~~~~~~~~~3E 3 

~~~~~~~ _5L7~ “ .~~J 1.~.29 10 3~1- 1 . ; — L -  .3 — 7 . 7~~— - - . 1 ( — ~~. . t 3 - — 3, 9 — ,9t —5.14 5,4L —6,1 L 3,1,9 3 1 4 3
it _•~~_~_~ — . u._’ 

• 
- .i.’ . 

- 

~~~~~~~~ ~,32 — ‘ , ‘~~ ~~~~ —1 .iU 1’.~~5 i~3~~31
1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ‘4, 2~ 11.3 € 15,9 1 9,8 8
i ~. •~~~~~~ — 

~~~~~~~~~~~~~~~~~ ~~~~~ •9~ — .97 — .71 —0. L42

&R A . i  -t~ ,.~~ 1,3 3T..J ~~ ~ = 12, 1

-
~ ~l ‘~~~~‘1 ‘ l V  ~~ i4 l’I 0~~V

4 , 7 .  5,~~~ 1. 2 . 2 ’ ?  c,, 5 ~ U 2 ,g5  E , 23
S J  2 , 11 ~~~.

“-, ~~-. 1,7~ ~~~~ ~ ri 1,7! 5 ,59
• 1~ ~ .91 ‘ 

- i , v~ ,27 75 3 .7 5 6..+ 6
__ _~~~i_ -~~~~-~~ .‘~~ 8-4 ~~~~~~~~~~~~~ 83 — 12 ,51 33 ,g2

I 1 T - ~ ‘4 Z A ~4 0 E V
1 7,3~ ~~~~~ 2 , + 9  ~~~~~ S — 2 . t S  7 .71
;. ‘- , . ?  - 4 . 66 -~ ,I 1 1 ,5~ 6 •7~ 2~~.4’4
7 ~~ ,~~~~7 1 u .2 ’  ~ 2 ,2 3  3, ’4 9  

—- 
9 ~~~~~~~~~ 7• 55

i_
~ .. , . “ t.,~ ,3 11 — ,~.? 16.22  14 

-

~~ — 4 . 6 7
15 ~~~~~~~~ ~~~ l e  5 ,.s ’ 1~~,2- 5 15 — .:2 9• 95

_______________

- 

lb  ...~~~~-. 6 ,18 
— _____________

L E S S  T H A I  2’/, 11,27~ ____________ _______________________

?~~.‘2 ~ ______ _______

5 — 1  ?~ 3 , ”• .,~ ____________

_!‘~~ L_..._ . _ __ _ ____ _ ..

1 5 4  ~~~~~~~

G P ~~~1 ~~~‘ T $ 1 !  4 ; .,  ‘: ,~.3 . i

17

~~~~~~~~~ -- •-- ~~~~~~~~~~~~~~ ___________
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Table 8. Data ano Analysis — Apr 73/17 Jan 74

BRiGHTNESS RATIO

FC L ~~~ .) 1~ ~~
- t 4 ) -i, - ’~~~ 

; J C ? ~~: T  AN ’ 1 
- 

( A r ~~ 73)

• JL T 7 ~~r;~ A~X,L~
— - i~~ 2 ’  3~ - ~ ‘~~ 7~ 80 85 88

• 1 Z .~~~~ .. ~~~~~ . • 7.? ?. 3 • r .~~7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 2.1k
4 1~~. 1’ • ic .~ 1’ . ~~~~~~~ 1 .21 IL . , ’ ?  ~~~~~~~ 3,36 6 .5 3  3 ,22 1.%
.5 24 . ’ ~~~~~~ 21. .. 4~~.-.. ~1.11 1 . : - s  ct. 27 .$.~ s 2 .34 1.21 .51 .37
— 42 .1  2? ,’ 7~~~3 27 ,1 ‘-3 . .  ‘~~~. 3 . ,’ €  17.~~ 12 .12 6,58 2, L45 .92

~ ~~~~~~ - t7 _ s3 .j ~~~~~~~_j j,_~~7 1~,h4,5 7.2L_ ‘4 . 7 6  2 .74 1.12 .54
Li 4 . i.-~ 1,” 1,0 1,7~ 1.3 .73 ,5~ • 23 .14 .37 .05

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2.~~i - 1.81 1.09 .~~s •is11, 1 11 , 1l,~ 11 , 7 1 , 1’ ~~~ ~~~ s , c_ .. 7 ,L~3 1,39 ,5t. •18
‘? . .L  - . 5. ” 7 .8  ‘ .t~~ . .3? 4 • 3 r  1.2’ •~~6 .52 .25 .10

• 1 7.1 ‘.~~ 7.-. .-~ 7. ’~~ .3 - ,  ? ,i3 9 1,L. . 1,21 .59 .27 .11
~~~~~~~~~~~~~~ s.~ ~~.3  2 . 3 1  2.11 ‘ .3~~_ _i~~~~~.~~

g .2g .1’~ .07
14 4 , 3  ~,c. 3,2 7,~ 2 .5 ’ 1,54 ,1~ ,i~~ .3 3  , 2~ . 10 .05
13 i’  ‘ 3  5 1  5 

~~~~~~~~~~~~~~~~~~ 1.~~i. ~~~~ l~~2~ Lu? 1,32 .98
1.. 2 .- . 4 .. 2 ,? 1,’ 1, -~~ 1, 1.7 1,2’~ i , ”c , gr, .9 1 1.10 1,2g
1~ 1.0 I. . i.~ 1.” 1.L.~ 1. Z.1 1 ,33 1.1’ 1,~~2 .99 .3~ .83
1.4 ~~ . 3 ‘ ,~~ ‘ . 3 7 , 7  - ‘. 3 5  ‘ .~~9 ~~~~~~ 5 , 3 -  5 . 2 9  5 . U ó 4 , 5 3  3. 63

FOL (JE 1 1’. ~~: T 4 ~~- 
~~~‘

- ? I t l R r , :P~~ 8~!31E ( I ’J 8 N 74 )

T j ’ - T - -~~~ ’r ~~-~~~it

— - 1 2 -  -~ ‘ $~~ r 7! 3 35 8~i t .” .~~~~~~ TL, ’? .~~~~~~~~~i_ _ ~~~.7 ’  .9’? ~~~ 3.~~ ..~~1 2 .2b
4 1’ , 4 . 1 15. 1 1~~, 1. 1- ’ . 1 1-., ’?  17 . ~1 1.~~1 5, ?.~ ,.33 2 ,3 3  .86
4 4? ,. ~~~~~ 4 , 1  4 4,2 21.;-~ ~~~~~~ ‘? ,2?  .+, 2~ 2 ,6~ 1, 53 .51 .13
~ 2~~ .1 ?‘,2 ~~.... . 4’ ,3 s ’, 3y ~~ ,-T,1 3 , — 2  15, 1., 11, L;~ c~,ir 2.12 .61
4..l ~~~~~ 44 .3 -‘‘., 4? , 31 1~~,1 14 ,2: “ .5. L. , 3 9  7 ,7r  1, ’g , 34

4. 4 ? . i 4 , 1 ~~~, 1.~~~ 1,j~ ,70 • •31L~ ,2~ ,15 ,26 .93
7 ..,‘ .. ,‘

~ L. , 7 i , 7 ., ,~~:;; ~~~~~~~ 4 . 77 ~~~~~~ 2,2 1,15 ,.+5 .114
14,e l - ~ , 4 12 .5 11, 1 1.1,11 1,4’ 1,7i. ~~~~~~~ 2 ,77 3 ,59 ,3!. ,j L ,

~ .. • - .~~~~~ ‘? .~~ ~~~~ “ .3~. , • 3  ~~,“7 ~~~~ 1 . 2w  .6~ . 2S  .09
1.. ~~~. • i . ’ 

~,1 ‘
~~, 1 1 , 5C ,,q 7 4 .’~ j ,C • 9 8  ,5 c 

~~~~~~ ,n9
11 .1, ’ -~~. 5 .” — . ‘ 4 . 3 2 ,2;. 1,1.~- ,~~~~- •~~: .•~3 ,i~e ,t5
14 ,1 1~ ~•1 ~~~~ !~ +~~ 1,28 ,~~~~~ .51 .37 ,?~ •~~ S •~~3
13 3,2 ~~, .~,2 ~,. ~, ..> -. 2 .1’, 1.6~ 1, 39 1,J7 .89 .90
i~ 4 , ,  ~~.- 2 . 3 4, -; 1, 7 4  l,~~ .. 1,35 1,19 1,23 .3 5  1• )3 1,32

— 
1, 1~~, i. 1,... 1,2 1, . 5  i . - 3~ 1,22 1,1. ,99 , 3 9  1,12 .39
16 3. ’ - .~~ ‘.3 ‘~.1 ~- ~- . 7’ 5~~5.5 5.6  5. ’.~ 5 .u6  4.17 3.05

GOPY AY~~~~11~~~~~~~~~~
F 19 flU~~~ 1~OES NOT

PE~M~T FUllY LE~1L~~~ 
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Table 8. Data and Analysts — Apr 73/17 J an 74 (eont’d)

ANALYSIS

F C L O E O  15 F~J~~T 2 ):~~~ . , • J 1 V ’ ~~~ J~ ~~‘ L .  ~5~~~’7)
F flLM~ .J i-, F - F T  �~ ~i ‘ .~~~~ - .1 1 _i~ ~~~~~i~’ s~~-~ i 11. 7 IA’1 . ...~

~ •~L ~~ 15~ •~~~~~~~~~~.- ~i~ _ i,L_ ~~7.L 4 I1. if. ~ 5 R~
i4 _ 4 , ( —1 ,,  — 2,2 — 4 . — .28  .20 .15 — 6 .171 — 4 . 11 ~ 5, 13 — 3 . 4 4  5, 31

~~~~~~~~~~~~~~ 
....A.... ._~~.f ~~~~~~~~~~ ~~~~~~~~~ 1.3? ~~~~~~ 

— ~.i,j  1. Jof 
- 

3.-3~ 3.30 23.26
.~ 1. 4 ,  3,. i., 4 , . ., 4 ,5 4 , 2. , i~ .1’ . 11,7 1 .3 2  ‘~.1” .05 .56

4 __ _~~~~~~_1 ~~~ ~~~~ ., -~ 7 _~~~~~~ i ~~~j~~~j  - ,~~~~ -1.71 _j .~~ 5 _J~~ 7 15.~~ 50 .82

~I 
—~~~~. ~~~~~~~~ —~~ ,2 —1,2 • -~~~ — 4 . 7 ~~ l,3~ ~~~~~ — ,~~~c_ — .36 2 . 75  p 9 .8 2

~~~~~~~~~~~~~ ~~~~~~ -q~~~ ~~~~~~ ~~~~~ ~~~j~~~~~j  -7~~~~ -i~ .?t iJ..a~~ ~~3.33 ~~~Lb1 66.67
71 ~~~• 

1 — . — 4 , —2 , 1 ~ 1. .7  — 3 . 3 6  — 1  .rc ~~~~~~ 9 . 5 €  b. ’J ’ ~.‘C 7 .14
_ __  ...LL..3 _:1a_° —_~ LL~ J..k.J — 3 . ~ 1 •2.~’ .3 _ ..1~~_ 11. ?I -12 .2? -1~~~3Q 0 .10 28 .67

-1 ;  .•‘ —- 3, 1 — 9•’ —1~., 2 .1...,
, .11 ,84 - 15 . 1 . 4 — 3  3.8 ~1,.5 - 1 3. 5 3  -11,71 11,11

~~~~~~ _~~~~,j ~~~~ _—1.~J ~~~~~~~~~ ~~~~~~~~~ .3~ ~~~~~~~~ - 3.~~~ ~~~~5L j~~ 
12 .5~ 22.22

i — ; • — ,. — 5 , 1 ~~0 ,3 ~~7, 4 ( .  — , , 4 ?  — 9 , 6~ — 3 , -1 4. 4 -12. 12 ~~. ~~ 16.6?
,j2 ~~~~ ~~~~~~~ ~~~~~~ ~~~~~~~~~~~ ,,:.~,,17 ~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~ - - 7 . .): ~~~~~~~~~~~ 66.67
1-i — R .’ —11 . 1-~~13. ( — 1 1 . 3 . 13 .2 7 — 1 3 . 1 4 - 1 . .4~~— i 3 . 2’ — 1 3 . 5 7  .i, 13 1L,,51 8 ,89

~~~~~~~~ ~~~~~~~~ .:.:_._T ~~~~~~~~~ ~~~~~~~~~~ — . . -~~~ 7 ,7 ;  ~~~~~~~ ~~~~ 
_ C .E0 — L +_.21 6 .3  — 2 .2 7

1! .~ ~~. .  6,2 ... 7 .1~ 1,2? o ,~~ ‘,r .‘Z~ 1,22 — 2 , 94  — 6 . 74
1~ ..9 ,,~ ~~~~ _~L.f ~~~~~ — o . ?~ ,~~~~~~~~ ~~~~~ — 5 . .~ — 3 .65 1,J~ 8,4 ’  12 ,29

G R A t -1 4= — 1. 0 S T i  ~:v~ 1L. ,’4 
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••j~~ j pc~y ‘-~E A~4 21EV M E A N  SrV

~~~ — 1., -, “ 4,2.. 13 — .s,75 4 ,55 22 ~L+.b~ 5, 44
.55 5 .4,95 ..‘! •_— 3 , 1 4  __6.17 ~U — 4,31 ~

..6°
60 — 3 . 5 3  7.3 6 7 3  —5, 35 5 .65 - 75 — 6 . 9 6  7.4~
83 — 3 . 7 2  7. 52 35 5 .96 9. 34 89 ?9.7’l 31.35

‘ !)E V MEA ~I ‘~7~V M ES N r)
1 — 2 , 5 3  1.95 2 ~ .b7 5.6F.. 4~~~~~ 4. 19 32 .13
1 ~~,9? 15, 12 9 5,27 17.~~1 6~ — .7~.’ 22 .3 ’
7 — 2 ,~~~, ~,, 0 - 3  ~ ~~~~~~~~~~~ 
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l~~ 7.81

1(1 1,~~i 9,62 11 — ‘ . ~~~~
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16 — 2 . ’~7 6 • 5?
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Table 9. Data and Analysis - Apr 73/18 Apr 73
BRIGHTNESS RATIO

~ ~~ ~
- -

~~~~~ - ~~~~~~~~~~ t~~~L (A~~47 3) 
- - — -

t N1-1 ’PJT 8’IGL 1

— ... 1 2 ’  ~ i •
-
. , 9L 7f 75 30 35 89

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 5.7~ ~~~~ 3.7 b 2 . 3 1  2.14
4 ic ..  1- , , ’ 15,2 1’ ,’ 1A .. t, l~~,2° 14. 2 9.3~ S. lb 6,53 3 ,22 1, ’6
.5 4 4 , 2  21. 7 ?L.. 21.4 21.11 1.,. ~ 9 .27 5,2.5 2 .34  i. ~~1 .51 .37
~. 22,1  3 4 . 5  23 .3  27 . 1  5 3 .’.~. 5;,23 3~~,ó€ 1~~,95 1 .12 6.58 2.45 .92

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ??~~~~~i~~ c7 1.5.63 7 ,2’, 4 .76 2. 7, 1.12 .54
~ 4. 1 1,2 1,2 1, 0 l, ’~ 1, 4 ,75  .55 .23 ,i5 .0? .05
I ‘o . 5 . - ‘.~~~~~~~~~~~~~ L~~_j~j~~ 5 .73  2 ,Ss 1.61 1.139 .~ 5 .15
‘~ 11, 1 11. 11,2 1 . 7 1 .1 4..’i 5..,E 1.61. 7 ,1.3 1,-Sq ,51, .18
9 p.1 .. 3 , 3 7,2 ~~~~ .., 34 ?, 3~.. 1.2t. .36 .52 .25 .10

1 -  7 .1 • .1 . . —  7. ~ ‘• J~ ~.9- i  4 ,~~t) ~~~~ 1,21 ,59 • 2? .11
ii ~.3 ~~•

— 
~.; ~. ?~~81 Ltl I  1.31. - .7 - 5 .149 .29 .114 ,27

12 2 .3  4,2 3 , ) 4,2 4, 57 1 . 5 4  .94 .149 .3! • 2C .10 .05
1. 5, 7 5. 1 -5 ,1 ~~. ?,-,‘ 2,14 1,2’. 1,l.~ 1.20 1,07 1.32 .93
14 4 ... 4 , .  2,2 1~~~i 1.~~~ 1.44 1,26 1.13° .96 .91. 1,13 1,29
is 1, -~ 1 , - 1,~5 1,2 1.-..... 1.41 1, 4.5 1,1 1,02 .q9 .3g .83
is ~.1 ~~. 7,3 t ,7 ~.! ~ ,4 0  ~~,L.2 5, 51 5.23 5,416 14 , 53  3 ,43

l~ ~~~7T 2 3~~G ” ~~ 211 Ps- iT A715 L ( i 9 A 0~~73)

iLI’ -J ~ ‘4NG L~
- ? .~ ‘ -‘ i~

- t. ‘f  75 9~ 35 88
_ _~__7 _~,_~ ‘,4 ,1 ~~,j ’; _,,~~~~ 5 ~ ,j5 c .7t  4,91 3.~~7 ?...~ 1.IL .

4 i~~- . ,  1, . . - 1~~~4 
jr ,; 1~~•-~i 1 .’p 1i ,.51 1,71 9,21 5,15 2 ,50 .71

. 41,9 2., 21,2 27, 5 ? i , ’L L , 41 1 ,~~3 ..,sc 2 . b3  1,-ss .149 ,2&.
‘. 4 , ~~ ? i , : ?2 , -, 2~~ ,2 ~1.,.. S ,7’  . 5 -  . 2 5  17 ,77 11,17 5.9’, 2,1., .52
5 44,2 ?4,” ’ 5 , 2.~.l ? i ,, 7 1~~~ 13.  4. 7 , 37 4 .91 2,33 1.11 .50
F 1.~ i. - 1 ,3  2,  1.7~ 1,4 ..~ .5 .2.. .114 •)5 .11

. , L ,~~ I • . ~~ ,1 • ,4 0  5,2-i 2,4’ 1, 0 1, )? . 39 , 19
l-~ 11 .-. 1-’ ,: 11 , 3 11, 1 ~ • 4 C  s , o ~ •- ,61 ‘.94. 2,7.~ 1, -,. ,~~ L, ,19
9 3 •;  ~~,j c , r , ~~~~~~ 

? .r~5 1,3~ ,Q1 • 3 4  .23
i~ 7 ,1 7 , ? 7,2 7,, ~~~~~ ~~~~~ 4•77 i,i..~ ,03 •5 3  • 03 .30
11 .1,’ o . :  .5 . ’ .s, ?.3~~ ~,1.. 1,4.~ ,?! ,~~~ - ,SI .12 ,12
14 4 .1  ‘. -~,1 ~~, 4 , . ,! 1, c.. ,5C  .~~~~4 .,3~ .2’ ,27 .10
15 .5.3 ~~.

- -  3 , 3  3 , ’ .5 , 3 4  2,21? ?,2~ 1, ’~ 1,47 1,11. .86 .83
1~ 4,~ 2 ,2  2 , c~~~ 1, 7~ 1,2, ? 1,25 1.2° 1,13 •36 .98 .89
15 1, ’ ~~ ~~~ 1,2 1,2. i ,~~ . 1,2~ 1,L’’~ •95 •3Q ,~~~~5 .81

• 
• 1E- .-. , 3  ‘ , 2  7 , )  ~~ , 

- - r,;: •,C) p 5’. ~~~~~~~~ 5 ,~~3 5, 11 4, 20 3 .??

COPY AYA1u~rTonw~ ~~ NOT
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Table 9. D~~a and Analysis — Apr 73/18 Apr 73 (eosst’d)
ANALYSiS

FCL D~U 1’ F~~E~ 4 r3- .s~ .:~ OI~~
_ -~G.J5T Af.GL (A~~R’3)

1~ ~~~~ 4 JT1 ~ 3Il~~~~~~r 1T 3- {GL~ (184~~~7~~S

-- ~~ . _~~~~~~~~L~LCiLE141 ANcI - ____ ___________________

• .2~~ _~J. ~~~~. ~~~~~~~~ EL J~~~ _3~~~ ____ _____

5.~ — .  4 ,1 2~~ 1,’~~ 1. ~ •7L. .5r I ,3~ 3.~~ 12 . 3 5  16. 914
_. .~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ _J~~ ..-. .5 3 . 5 -  t~~!~ t. a~ 1. i~c ~~~~~~ 43~~~5 t.~~.35

.5 — 1 , - - —1 , — .. , — —3,17 —j,-
~ — — 7 , 2~ - 12, 7 ~~~~~~~~~~~~~~ 

.j r , 57 ~ .19 54 .1~5,] ~.J _j~~~ 5 ,7? j~~~~~_j~~~f _~~~~ 4’ i,.,2 ~L~kL~7 1.4, ’451 _____

,2 .5 , ,c s, “.5’. 4 ,’l 4 t ~4’ — 1 , 2 r  — 3 ,~~~ —3 , 14 ,31 9, OQ
_ _J  ~~~ _3 Q,J ~~,2 ~~~~~ ~~~~~~ ~~~~~~~~~~~~ ~~~ 1! -~~.A ~~~~~ ~~~~~ ~~~~~ 54•5r

7 4,2 0 , 2, 3 4,2 2.55 ,13 3,32 ?.!’ 1.12 1,37 15 , 38 .21,2 5  3
~i...5 .:1a.;- ..~L,] .~.LJ —?.1? — ..3° -?.77 —7 .6 ~1 , 2 ’  ~9,74 ‘.30 —S.2f

9 — .. . — 5 ,2  —2 , 4 —8 . . ~~~~~~ —~~, 3 -  ~ fl ,47  — 7 ,1.. r , 49  ~~~~~ 3, 71 •
‘t~

XL J~ P ~~~ •~~1J ~~~~ S 5. 35 _j .i~ ~~,23 __~~.L- ~.b 11.37 17 .39 1C. 1’~-
ii —4 .’ ~~~~~,‘ ~~~~~~~~~~ .0 ,)  ~~~~~~ — 1,.,2’ •t ~ ,2 C  ~ ‘.5 c — 1 2 .q1 — 6 .14 5  15.67 -4 1.67

~~~~~~~~~~~~~ ~~~~~ I] ~~~~~€L~ —3 ,?7 —7. 1~ — ‘. 5 ~i&L, — 5 . 71 ,.i .,2 .3C fj, J.~~
1-S j 7 ,~~ 7Q~~ — 4 9 , 5  - i s . ’ ‘2 .71 - 4 , . ” 5 •22,2’~ -i’ ,’3 .19 ,37 —5,1. 18,41 13.0’
1.. _j,j ~~~~~~~~ .~~ .,.3 ~~~~~~~~~ — 4 , ~~~5 12. 55 .-1.~~.’1 .ic .5. .15.~~’. —5 ,21 25,3~ 44~ g4
15 — 5 , ’ - 13. — 9 .1 —

~~~, — 2 , 6 7  .71 ‘s..,’ u.”: 7, 37 12,55 12 ,521 2,47
1~. _~~ , J ~~~~~~~~ — 2 . ’ ~~~ — .36 —1 ,39 —2,17 —3,21 — 2 ,75 — .95 7 . 9 €  14.89

G6AN0 r.~ 1’J: — .‘~ STil fl~~fl~ j 3 , o

n :~~~i ~~~y ML A~ ‘~~y ~~~~~~ or y
— . 4  — , 2  ~~~~~~~ 1~ 2 . 4 .  5, 33 2” —1.95 5,29
s:i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 1 .4_ i  5,2~9 5” — 2 , 2 9  7,233
6.) — -~~.- ~ ~~~, 2 4  7’ —4.~~s s.be 75 

~~~3 , ’ 3. 1.7
8~t — .‘ l ?. (i ’3 33 15.32 12,16 89 7.07 37.141

‘ -2 ~ ” 215V ~~~~~~~~~ J:v ~~~~ 0E V
1 _ 14..Y’ ‘5 ,19 2 8. 4 9 114.27 3 .15  17,31
4. 14.-. 4- ,81 2 . 4 -  -‘, 7~ 5 ~~~~~ 2’~.587 1, 1 Q ,13 ~ — 3, 2 -3 

7,~~ o ~ —3,2-r 14. 7.,
1i ~ ,7  ~~~ - 5 ,6~3 11 ~~~~ 12,15 12 ~S,25 19.92
13 —14.5- ’ i-, , 21 114 —1 ,4- .  19. ’~ 1~~ 1. 74 7, 13

• 16 — ,5 .5.3’

L L~~S T H A I  4 / .

4 — 5 ’? 31, 77 ’3 __________ _____________________

5— 11% 
________________
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‘.. ~~~
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Table lO. Data and Analyna—1 9 Feb 74/2 May 73

BRIGHTNESS RATIO

FOL DS I 
- 

1 c r 7  ~. u I V S ’ G E I  ~~~~~~ (1q Fr57 14)

i~4 7 77 ~~:-4 1 ~ W L E  
—

• —~~. ii 2~ .‘~~ .“ 5 6’ ‘~ 75 80 85 89
-- 5. ’ ~s.s ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2 7 ~ 2 .3F. 2,34

2 .5 , )  3 , 2  4,2 . ,+  ‘,,2j~ 5, 71 5.1~ 3,11 5 ,47  1 4 , 6 9  2 .2~ 1,13
3 5.j  - .5  1.$ ~~~~~ 5. 6.. ‘ .3 1 6.14! ~ .iL 2. 91 1. ’C jg.. ~,3 -

~~ , ? 9 ,?  ‘~, 5 9 ,7 3  11,56  14.11 13 ,1k 10 , 53  6.36 3 . 3 3  1.24
-~~ ~~? ~~~~~~~~~~ 7 ’9_~~~ l f ~,i9 5.3~ !~~~~~~_ 2.90 1.50 • 83

6 ~ 4 ,.~ ,3 ,.. ,.,.5 .1.2 .34 .21 .15 .11 .12 .23
• 

~~~~~~~~ _
~~~~

_i,i _t,5__i~.3~ 14 ~~~~~,.5E i.4!5 1,1G .82 .3.5 .31
- ~~.j 4 ,~~ 2 ,) 4 , .5 .17 3 , 4r  4 . 9 2  2 ,5 - , 1.98 1,.2 .72 .147
9 4~~5 4,2 2,5 2. ~. ?.7~ 2.66. 1.7.5 - 1.1.5 .~~~~~ -s~ .3a 3s
ii. 1,7 1,2 1,7 ~,J 4,35, 2.33 1,8’. i.4C •9~ .54 .34 ,2c

— i i  ~~~~~~~~~~ 1~.4  _j~ 1.? 1,21 1.L P .85  ~~.6.  .48  .34. .11. .29
14 .7 , ‘ . 3  ,~~1 ,9~ .35 .~~1 ..s .3~ .2’. .19 .26
15 1,2 1,2 ~,3 1,’ i,i~~~~i.’.-5 1,2~ 1~.fl2 ,3 9 .50 .72 .76

• 14. 1,7 1,’ 1,., 1,-. 1.51 1.19 1,2~.. .37 ,7~, ,55 ,50 .56
1’, ~~~~‘ 1.. 1.-. .-) . 3 b  .31 .71.. ,57 .54 .59 ,_53 155
15 2 ,2 4,2 2 ,0 2.’ 2,1L 2 , 5 3 2, 1.9 2,5’ 2 ,74 2 ,314 2,~~g 2 ,88

• •
~~T~ F -_ i~~~ T 5 Y GR ES ~) I J T ~~GE NT ~~~~~~~ (2 M A Y~~3)

I 4 c I ~~:-~r A~J GL ~
— -- 1’- 2’ $’ •- ‘ ‘- 

p r  ‘1 7~~~ 33 85 33
— 3 _ 4  s, .,~~~_~~~~L_~~~~~~~~~~ 3° 5 U L ?  .76 2 .i+~ 2.33 2 .10

4 -5.9 3 .7 3, 2  ‘_ . 2 -. ,~~~L. 5, 59 5 ,9.5 5,25 5, 32 4 , ’ .2  2 .32  ,97
S ... ) ~~,•1 4 ,j -. S -5 . 1 D.5? r ,51 5 .4i 2,21 1, 57 .~�L .2’S
4. p,~~ ~~~~~ 8 .4  “.“ ?. ;~ . t . ,2 ’O 13,29 12,1? 5,514 ,,,15 2,32 1,19

.,., ? ~~~~ Lj_i __T.l l  7 ,5g. 5,222 14, 5~ ~.7 3  2 ,51 1,25 ,53 
—

€, .4  .- ,., ,. .5? . 5 3  .39 .?~ .19 .12 ,2s .53
—- 

7 ~ ,._j 1.1 . 1 . 1  1,2.. i..° 1,5° 1.23 .91 .145 .19
~ 4 . ,  4 •~ 4 ,2  4 . ’ 4 , 4 5  2 , 1 4 , 1-3 2 ,21 j, D~~ 1, 21. .5)) ,25
9 4 . 5  4,2 2,2 ?‘ ,2. 4,..9~ 2,19 1,59 ~~~~~ , 30  .53 .29 .14

1- 1,4 1,— 1,. 1, -~ 1,,1 1,26 1, 1.5 1, 1 .75 , 4C) .24 , 10
11 , 2 , 2 , 2  .1 ,~~~~9 , 3 2  . c- € , t’~ .37 .46 ,j ~~~~~~ ,07
14 • ;  , , .4. ,.~~. .5’) . 44.. ,-ii ., 2~ .16 .38 .03

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1,2. 1 i ,1o ,’) gL ~~~~~~3 .55 •70
1.. 1.5 1,- 1,4 1,.4 1.4’ 1,1” .97 .31 ,73 .50 .52 .58

~~ ,~~~ ,r. ,~~~ ,~~~ .31, .31 .7’ .s~ •57 .59 .ss .52
• i~. 4,1 4,1 ? • ) 1,’ 2. 5  ?,52 2.4? ~~~~ 2.65 2 , 70  2 ,79  3 ,35

~~~~~~ T~ r~~ !Y3ES NflT
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Table 10. Data and Analy.. — 19 Feb 7412 May 73 (cont’d)
ANALYSIS

FOLU€ J 1~ F~~~T ~ ~~~~~~~ fl7~~~’4~~lT ,‘
~L

1-, Ft~~T ) G~~~ JI -~G~ N3 ~~~~L2 2’SAY7’)

~ ~NGLr • - _________

~ 

---~
_,i- ~~~& - • 5~~ L_ 1L - 7~ 3i_ _

~5~~ 3~~
1 5,,-) 5,-~ 3 , 3  11, 11,2’ 1 .?c 11,21 11, 34. 13,0k  13 ,5 13 ,’.r 11.43
~~~~~~~~~ _�...i ....~~j  _...~~... ‘.Lf 5 . 91 .  5 . 6 6  5.~~1 • 2.~~2 6 .S i  J.1.3 16.49
s 11,2 ‘ ,~ ~.2 ci ,. 

~~~~ 11.1.2 17,1c 21, c~. 25,97 24,1’ 29,51 96,20
•~~~~~~~~~ — hi.3 ~~~~ •3. 3 _t .J  ~-dS ~ .u? 6.1.7 - 8.42 1j, 3~ ~~~~ 9.!~ 7 .8 3

5 14,7 t~~,9 1~~,3 9,~ 9,-il 5 . 5 9  j .16 9,9’- 13 ,14 . jF ,54 10 .)~ 43 .10
• - t ~~~~ - .?~ .i ~~~3 ~~~~ U.A~ ~~~~~ li~~~ ~~~~~ -~iJ~a ~~~~ ~~~~~~~~ € 6 .67

7 .i~~.3 1~.,1 — 7 .1 ‘1 5, —9.27 - 1 3 . 3 9  —9, ’ , t  • lj , t’i - 10 ,57 — 9 , 9 9  — 2 . 1 7  63.16

~~ _.L..? _L.2 ._Z...~ _...Z~~ 7.~~~6 r . 4 4  ~~~~~ 3.1’. i~~.0l’ 14.52 L3.31 _______

9 8.’ ~,7 9, 1 ~~, 11.55 12.34  9 ,51 7.34 .50 9, 1 3  31,23 5’).5 0
__19 LLL~ ~-L,2 ~~~~ 4~~~.S .  I~~.9i 1i 1!_i 23.~~3 3~~.Sl ~ LM 55.30

11 33, 3 53 .3 4 5 . 5 35. 55 .9~ 3..,1’5 3 5 , 33 ~~ .3! 29 .73  30 .77 71. 43 ;1~~,2g

~Jf ML’~ ±L.~. ~~~~~~~~~ 5L.~ ‘i. l~ ~~~~~~ ~~~~~~ 41.li ~~L~i 5 J . U ~ 4.~.’iu 36.57
is J . J  - , 

- 5,3  ~~.. 1,47 1,44 2. 52 3 ,U3 2. ’ 9,59 9,29 3,57
_~~~~ ~~~~ ~~~~ 1AL~~ 

_2.. 9.17 ‘.2? 7 .22  ‘.1.1 4.11 1’.fl k5. 3.~ 13.79
15 11.1 11,.1 11. 1 t . 4 5 q  n ,2 r  • I ~ J .’J ’ 1,50 3 .12 3.57 5, 77
1~~~~~.3 ~~~~~~~~~~ ~~~~~~~~~ ~~~~~~ ~~~~~~~~~~ ,.,3 ~~~ 2,71 3,4r i,t9 3,53 ~ c ,57

G ’~4 1~O M~~~~~’~~r 4 3 ,4. STJ P ..~~ 7~~,2

_____ ~~~~~~ ~~~~ •i ‘~ y 
~~~~~~~

4 3 . 3-,  15,49 1” 3.,-. 15.,9 4 1 1U ,7, 17 .99
~~ 1 t 1 4 . 8~ ~~‘ t ~~~ 2~~~~ 1S~~~~ 5 3  ~~~~9 15. 2 1
50 9,7-,  13 ,71 7 3  3.~~S 1~~,04. 75 1L , i.5 1’ . ,93
3j  13,23 15,1 ’  9 - ~ -31 , 3 5  56 ,5 1  89 149.~~1 234 ,9~

M~~ fl ’I 1 F V  l c A \ j  ~‘~~~N
1 1~~.77 2.52 ~ 5,?~ 4,27 .5 27,42 24,45
4 ~~~~ 1.51 5 1-.,’l 3,70 5 149,79 .197. 29
7 — ,3,~ j ?  41 ,33 9 15,2.. 2”,2’9 ~ 2? .~~3 40,2 59

lu 57~~~~ 5 5 8 5  11 59 A )  q’~,qr 1? 1 11,2’ 207, 79
25 S .’~’. 15 , 99 4, 7C

16 2,~.5 ~~~~

L E S S  T ’-I A~1 2Y. 
____________________________

5 — 1 ~iZ 32 . 9 1 %

1L~— 15X 19,45”
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Table 11. Data and Analyà -4 Dec 73/31 Mar 73

BRIGHTNESS RATIO

FC L~i~~u ~~~~~~~~~~~ F -:r .7 & ‘~~~ ~~~~~~~~~~~ ~~~~~~~~~~~ (1.’! 73)

I ’~CI~~~NT AN G L~
1. 2 ~‘

‘ 1.’ 5 €~~
‘ 7(~ 7’S 80 35 58

1 i~~,-9 1~~,1 1 5 ,3 13 , 4 13 ,3-3 13,’J 12 ,f1, 9• a~ . 7, 3~~_~~,5$_ 2.25 1.1_S
2 .35,1 3., ,2 5 4 , 2  -3.5,2 31 .be  2.3.9? 25 ,~~o 1 3,5 5  13 ,’.~ 7 .4°  2 ,2? .79
3 5~~,3 ~~~~~~~~~ 5.9,1 Sb. -’) .‘. lg J~~,37  i...7T 5, 1.9 3 .13 1.67 1.17 2.28
‘. 51 ,3  ~~~ ‘ •~~ ~7,3 52.-. .5,70 3~~, 3 19 , 3k 9, ” -° 5 ,59  3 ,135 1.55 2.64.
-, ~~~ ;.! ~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~ . 7 7 2.21.
3 ‘~~,., -i,4 9,1 ‘j,l ~.47 ‘~~~? ,,2i. 3 .33 ? ,3b 1,51 i.3~ 2.22
? 3 0 . ?  

~~i~~
4 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ 1,73 1. 15 2 .03
5 33 .2  3j . ° ~~~~ 2 7 .5  1’ ,2~ 3 , 4 2  4 ,1k’ 1.01 1.27 ,39 .92 2.19
2~~,5 ?~~. 23.1 22,2  15, 1 3 3 ,7 k  6 , 39 2.li 1. 39 1.03 1.99 2.58

lu 17,2 1~~,-’ 1...? 11,5 9, 51 5,U~ 4 , 77 i,3r ,93 .57 .33 2.20
~~~~~~~~~ J~~~~~~~~1~~~i f l~~ _J.~~S ~~~~~~~~~~~~~~~ .7 3  .b4. .99 2.37

12 4., ..~~~ ‘..3 .5,2 .3.36 2.9-3 2. L. ’• 1.8~ 1,59 i,’ .i 1.29 1.15
• j s  3,~ 3 . 3_ 3 , ;  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1_.1i,_~ 1.23 1.11 1.17

14 ?,~ 4, . 2,5  4.5 2 , 1 2  1, ’’. 1,22 ~~~~ 1.12 1. 11 1,21 1,52
1, 7~~~3 ‘0 ,1 ‘.7.2 1~~,4 12,.~4 1’.-~0 9,g~ g.e’: 3,29 ?.~~0 4.73 2.67

29 , 69 r~~~~~ • 7  I) IVE~~GZ NT ~ PGL ! (51 MAR 73)

xMcn:NT 8MGL~
—I. 1~ 2~ i~ ..‘ 50 5 . .  7 ’. 75 8” 35 58

— - 1 12 ,9 14,~~ 11 .6 ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i.1,____ ___
2 ,$9 •..: ~i.i .59,, 5 C ,~~~ j 7  3~~,, r 2t,,71 13,1 5 12 ,1 2 7, 22 1,93 .~~7• 5 o7,2 

~~~~~~~~~~~~~~~~~~~~~~~ 
51 32 t’.~~’.’. 5.1. 2,~~7 1,45 .56 .51.. 5:. .1 ~~ j7 ,~~,6 5 f ,~~ ‘ .3, 71 ?9 ,9~ 1 .7 , 3’. 3, ” ’  1., 77 2 ,55  .99 .87

5 ‘•_  1.,4 4 , 9  1.,? 2 , S b  1,53  . 71. ,31. .2’. ,2~ , lj ~~~S ‘-),~~ . ,1 ~ ,1 S. 3 7, 2 k  ~,,2Q ‘,,‘,? 4,5.~ 1,21 ,9’ . .51 .75
7 ..3,9 -,~~~~,.. ..?,~~ 3 c , 5  4C1,43 4~~,3 3  1?,1~ 5,47 3 ,4 1 1,~~~ .32 .80
3 ..5,3 -.~~~,2 1.1,3 31.1 t~~,59 9,15 ‘.,24 1,29 1,21 .75 .49  .77
9 32,2 33,3 6_1~~ 7~~~27 ~~_~~~~~~9 1.,53 ?,2~ 1.4 ’ .8~ .56 ~~~~~~~~~~~~~~~~~~

11. 2 1 , 3  2 . ,~~ 13. 3 1.. , 
~~~~~~~~ 5,2,2 2,91 1.23 ,S3 ,5) ,43 .72

— - ij i9 .~ ? 19, i 17,2 1.5 ,, 
- - ~~

_
~.~ ‘ _

~iL ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ —14 ;, . -~~ ,2 .,,Q L , e’ 3 , 5~ . .~~1 7,2t 1, 03 1 ,6? 1.’.1 1.27 1.05
15 .~~,‘, 3. . 3 .5  ~~ , ‘.32 2.41 2.22 1,’’) 1,56 1,2- 1,39 1, 03
1’. 4. ’) -3 ,0 2 .9 4... 2 . 1 2  1,72 1,1.3 1,1~.. 1.G5 1,’39 1,33 .30
15 ~~ 3,2_ 93,2  ~5,7 1r .s 12 ,75 11,13 9 , 97  9,~~? 7, 75 6,~~~ 4, 32 Z .12
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Table 11. Data and Analyan — 4  Dec 73/31 Mar 73 (cont’d)
ANALYSIS

FGLO ~ J ~ d . 5 5 F ~~~T .7 G~~~~~ DI r p 1 AI,GL: (4.IE~~?3)
~~~~~~~~ F~~~~ T . 7  ~10. ~G t ~T 4NGL~ (31 ~A R 73)

- • • ____

-‘. • 11 4’ ~~~ - - - -i. 5~L - _LC 75 _ t3 _1i~ ~ 1&
1 ,9 3 ,? .3, 2 — 2 ,) . S ,.S w .3 ,5 9 2,21. .51 3 ,5t ~ .5’  .1 . ’~ ~ 2 ,54.

____ ~~~~~~~ j~~~~~J,~3 •j ~~f ~ 11.94 — 3 ~~~~ —6. !7 2 .37  11.31 3. 7. i2~.1 36 .914
~ -1’ . .)  14.3 •15,-3 -11, 7 — 3 .16 —2,jS 1,~~Z 7.65, t .  15,17 77,?: 171,c,C

- 4 . -~~,1 -7,9 . j1~ 7 _ 7
~~~~~ ,j~q ,j ~ !5 ,2~~ 1.4,5~ i7~~~ 1_ q  j, ~~~j  ~~~ZI~~~ 

2 f 3 ,s.5
5 10, 1 s ,~ ~~~ 11, ’) 21, c s  ? 9 .7’~ 3’ ., 21 55. 98 8 3 , 3  ,5 5 , O C 1..3, 31 22 5 . 0 0

~ •7 1~-1 1,2 ~i,, 7~ 4 2  ~~~~~~ 13~~~~ 31~~~2 J~~.5: 5~~,5 L  1.5,3 i~~~j~~7 11,5 1w .. 15,5 -15 .1 1~~,?5 — 4 . 7 5  —~~, 93 .37 — 3 ,2! 7, 27 ,?rj~~~,nr
~ ~~~~ IL.L? .I! L~ ~~~~ ~~~~~~~~~ ~~~~~ —2 ,25 1,5’. 4,26 27 ,1.. ~? ,7( ip’ .,’ .2

1.4 .- i  t , ,2  17,2 - 1 7 ,3  13 ,55  3. -. ,23  —.3, 11 — 9 ,4.1 — .71 28, ’S 9~~.6. 155,98
• l à  -1 7~~7 2 4 , 1  22.’ . -1~~,j 12 ,,.S 11,1-5 — 4 ~~ 43 j, 4.7 12.: ’S .S4, j f -, 3,3~~205,55

1~ -24 ,’. 2.3 ,5 2 5 .3  17,2 — 3 . 33 — 5 , 9 2 — 1 ,90  .31 14, C ( 4.2.22 ~s .3’~ 97. 78
1 1~~.J  1:. ~~~ ~~~~~~~~~ 

— 5 . 9~~ ~~~~~~~~~~~~ -3.11 ~~~~~~ — .71 1.57 12 , 35
1~ — 5,5  — 5 , 7  — 9 , 1  —.5 , ’ — 2 , 2 9  1 .3 5  ,9~. 2. ” • 2 3 , 8 ~ 2 .5.  1 ,53  8, 33
ii 

~~~~ ~~~~~~ 11L ~ ~~ 3 3. ” . 1.15 s .2 9  9,27 5 ,57  1, 53 17~~’ .9 1 U 2 , 5 0
1! -15 , 3 t i. .’ 15, 3 — 1 , 2 — . 5 3  — 1 , 5 2  , 3L 5, !~ 5 , 97  5, 3, 1) ,53 25 ,94.

4 GPANO P~t A ~J~ 1’.,S 3T3 ~~~~ ‘.7,1 
_____ _____ ________________

~~~~~~ t)~~ V l rA ~1 J~~J
—4 — 8. 17 1’ ,19 1~ — 11,12 S , ’ .7  2’i — 12 , 29 7 ,9 1
.5) —7, 2-a 3,’.2 -.. —5,5’ ‘~. c 5) —1 .75 15,73
-6.1 2,~~! 11,19 ‘~~ q,~~1. 15,5.. 7’S 11,29 21.,19
80 43 , - -~ 23 . 7, 8, ,5 , 3~s — ‘ - . 5 1  39 110,25 ~3 ,Ji,

1 C’I ‘,rV ~~~A”J D~~V M E . I N O~~V
1 — 1 , 8 - 3 2,51 2 — 1 . 3 3  jC ,59 3 19,22 53 ,9!
~ ?‘e,72 5” ,lS ,4,.~ 37,29 5 39.73 57,3’?
7 9, 5, ..

~~,95 3 13 ,53 59.9; 9 15, ...-’) 57,35
10 2C ,2 3  cS,8 11 9,5-, s~~, ? 5  12 .  — 5 .96 5, 33
i s -  —J .~~5 9, 59 14 q,~~~ 

5 4 ,55 15 . 39 12 ,41

LSSS T HA~1 2%

2 — 5 %  13 ,33% __________ _________________________

5— 1i~% 22 , 42%

1U—1 5 % I’ , 22%

1S_ ? r ’/. 11,11% ____________________________

G~~EA T - ~R T H A U  d i V .  22 , 22 %
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Table 12. Data and Analysis -4 Dcc 73/9 Jan 74

BR1GI~TNESS RATiO

FOLfl~~J 
- 4~~~~~~ Ef ~~

INCIDENT A NG LE

— ‘  10 2. .53 4.’~ 50 60 7L 75 3~~~ 35 5~_ 1_ ~~~~ kJ .1 ~ •i~. A 4 . 33 1_ 3.~~ &~~54 _a.9~~~1 2_ ~i.55 2.25 1.15
4 35,1 i. ,s 34, 2 33,s  3 1.ö3 28. 94 ’  2~~,U 9 19 ,53 13,4 ’. 7,4.9 2 .22 .78

- .5 61.5 59.9  59,2 55.9 4 . 7 . 1 9  3’ .37  14 . .7 L  5.1,9 3. 13 1.57 1.17 2.20
I. ol. ’3 ~~~,r 57 ,5  52 .’ .  ‘.3,79 3’ . J 3  18.34 .  9, 09 5 ,59 3, 95 1.66 2 ,64

- - ~~~~~~~~~~~~~~~~~~~~~~~ ~~. ?~Q~_J  ~~ _ . M  L41 .77 ? LZL —3 9,3 ‘~ , 4 9, 1. 9, 1 8 ,1.7 7,o2 9 ,244 3,~~,3 2,3w , ~~,51 1~~~4 212j
~~~~~~~~~~~~~~~~~~ , ? .9_~~ 1~~d 2b. 2~~~1i,~~5 ~~?__‘S , 4.9

~~~~~~~~L~~~
0 1.78 . 1,15 2,06• 8 38.2 37 .’ Ji. .~ ~ 7, c. l~’,?u .9 , 4 . 2  4 ,12 1,91 1,27 .39 .92 2 ,19

9 25,3 23 , .  25,1 4 4 , 2  13.18 5,7,4 4, 39 2,10 1.39 1.03 1,09 2.55
10 17,2 1,,’ 14, 2 11,, 3, 31 5 .!1C 2 ,7 7 1,5~ .93 •6? .83 2 ,20

~~~~~~~~~~~~~ 11,1 7.5~~~~’.,1’ 2,56 1,J~ .73 .54 .98 2.67
12 4 ,5  ‘ . ,5 4, 3 5 .3  .5 ,38  2 , 9 - 3  2 .40  1,57 1,59 1,.u 1,29 1.18
1.3 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2,2’. 1.M4 __1_,j~ 1.23 1.11 1,17
14. 2 ,7 4 .-.~ 2,5 4,2 2.04 1,7’. 1,52 1,41. 1.12 1.11 1.21 1,6215 71 ,~~~ 7; ,1 47 ,2 11, 4. 12 ,p4 1: .90 9.9’~ ~~~~ 3 , 29 7.20 4 . 78  2.67

FCLu ~’ D ~~~~~~ r 7 T  .7 D 5 ~’E~ JTVFR G INT AN ( LE (9J A N74 )

INCI~~~NT 4 r .~r,~~5

— ‘ 14 4 J  3’ ‘.~ 5~
, ~ r 7’ (’ ~~ SC 35 88

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 13 ,51. 12 ,71 1(1 ,19 7,85 4,75 2,kS 1.147
4 35,, 3~~,1 3’.,9 34.,., 34,23 40,43 25 ,11’ 15,5w 13,75 7,64 2 ,25 .30
.5 51,5_ 59.5 ~ 9,5 57 ,2~~.5,g’. 31 ,90  14,56 5,4.1. 3.12 1,5~, 1,20 2 ,25
44 0 2.2  ,i,~ 5g, ’ . 5.. , 5 4 6 , 19  31,14 15, 23 9.16 5,62 3.’30 1,53 2.4€
~~~~~~~~~~~~~~~~~~~~~~~~ .3,55 2 , J 7  i. ro ,~~9 ,49 .47 ,75 2 ,10
(. 9, 2 9,1 9, ’ 9,1 3 , 3 k  5 ,9 7  ‘S .D 3 ,46 2 ,3~ 1,41 1, 31 2 .01
7 ~~~~ 3,. ,~ 3~ , 26 ,4J 13.591,1 . l c ,’S9 3f 1,d. j , 55  1.09 2 ,013 55 ,~~ 57 , 9 34. ’? 27 ,-, 1~~. -~6 3 . 5 2  4 • 1..5 1, 95 1,26 .98 .90 2.01

____ 9_ dS. 3 _dj~~L26,3 24,-) 15,9? 3.95 4,5’. 2,17 1,4.9 1.02 1.01 2.2~4 1~’ 16,1 1-..,? 14,4, 11, -, 8,11 ~ •39  2 .75 1,33 .9’. .69 .85 2,08
11 14,3 1., ,2 13 ,, 11,1 7 , 45  ‘.,l d  2 ,16 1.”1. .77 .62 .93 2.45
14 4,1. 1.,’. ‘.,2 3 . 8  3 ,29  2 ,7~ 2,31. ~~~~ 1,~~5 1,33 1.17 .95
13 3,3 3,~ 2 ,5 2,5 2,11 2 ,J5 2,2’S 1,59 t,4.C 1.139 .39 1,05
1.. 4 . -, 2 ,~ 2, ’. ~~,2 1,9~ 1.59 1,4.9 1,2’ ... 1,11, 1,45 1 ,15 1,46
~~~~,,5 ,4 ~~~~~~~~~~~~~~ 1~~,j 12,29 1 ,r,q 9,5.5 5,51 7,91 3,51. 4.08 1,93
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Table 12. Data and Analysis — 4  Dcc 73/9 Jan 74 (cont’d)
ANALYSIS

FOL .OEJ 23 ,35 FEET .7 OEGR~. E 0 IVE~~GENCE ANGLE (4DEC73 )
FOLIED 28 . 65  FEET .7  ~ EGPEE DIVE Q~~FNT ANGL E (9JAN74 )

— -  _~~~~~~L?L~Z~~~NL ~N~~~f_ __~~~~_ _ _ _ _ _ _ _ _

- • - -~k ~ JL ~~ L _4~L. ~
Q__ ~~L. 6i~~. J_L~ ~ 1.5 SL_ AL .. 88

1 —s ,0  4 ,2 2. ’3 ‘.2, ’
~ 2 . 14 9  44 , 11 1, 44 .3, 54 , 5, 15 .~., 21 3e2 ’? 21.77

2 j~~j  ~~~~~~~~~ ~~~,j ~~~~ 
— 1~~15 — 1 . 2 3  ~ 33 .C~ — 1 ,9 5  — 1. ’ .S —2 .63  —2.5 0

.5 — .2 .2 — .3 — .5 .53 — .i(à .96- . 2  .32 .60 — 2 ,59 —2 .65

~~ -.--i ~Ad. ~~~~ ~~t..9 ~~~~ ~~~~~ .k9 ~~~~~~~~~~~ 1.5 7 ~~~~~ 7. 32
5 9, 3 — 1.9 —1 .9 — 14 ,1 — ‘ . . l i  — .9 ’  — 6 . 4 2  1U ,i7~ 10 ,20 -12 ,77 — 1 ,28 5, 2’.

—~~~~-~~~- ~~~~~~~~~ _!~~~1 ~~~~ ~~~~~~~~~~~ ~~~~~~ 1,75 _ - 7.~~9 ~~~~~ 10.45
7 .3 .5 0,3 — J . i  .11 .37 — .71’ —i. ’g —I.,U7 — . . - S (  — 3.6? 3. ’.8
• i~i ~~~~~~~~~ ~~~~~~~~~ 

___~~~~~ 1,42 — 2 , 5 2  1,74 2 , 9  .7~ 1,1. 4 2 ,22  8.96
9 — .4. — .6 — .9 — 3. 1 .69 — 2 , 6 7  — S , ’4 — 5, 23 — 5 , 7 1  .98 7 ,92  14.67

111 ~~~~~~j  ~~~~~~~ ~~~~~~~~~ j~~~~~~ 
2,47 2 ,25  ~ .7.’ — .14 — 1, 55 — 2 , 9 5  -2 .3; ,‘?7

11 4 ,3 1,4.  — .7 1’, - 2 ,7 1  ~ ,4 ,9  ,93 —1 .92  — 5 , 19 3, 23 5, 38 8 ,95
12 

~~~~,j ~~~~~~~ ~~~~~~~~~ ~~~~ 2, 7k 3 .66 1,M _i,19 2, 53 7 ,59 10 • 25 24, 21
15 3, 3 5 ,1  7,1. 14 .0  7.11 3 , 27  9, 27 13,83 .20 ,71 12,34 12 ,12 6. 33
14. ~~~j  

~~~~~~~~ ~~~~~ •J~J1 3.59 2 .96 2_.7r •31 .~1,75 4,72 5,22 10,95
15 2 .3  5.2 2 , 2  4,2 4 ,5 5  1,95 3 , 33 4 ,53 b ,3 ~ 1C .5 f l  17, 16 38.34

GRAND MEA N 1,2 313 O EV = 6,~

‘4EAN DFJ M EA ~ 0EV MEAN 0!V
—1 1.7.5 .5 ,31 1.” .Sb _ -  1,94 20 . 3  2 ,31.
.513 — .53 2,4~ 4”  1,23, 2.55 50 .42 .3,39

_____ .01 3,’... ‘? .‘ .17 4.34 7~ —3.15 6.31
83 1,oS ~ ,51 55 ~~~~~ ‘.09 85 - 7 ,99  13,05

______ 
M EA N ISV 

_____ 
M E A N  0EV lI!AN 0EV

1 —5 ,31 5,59 2 — 1.35 .91 .5 — .27 1,23
4. .22 3 ,9.  5 —3,23 6, 34’ ~~_ _ _ 2.94 3,2 1 

______

7 —1 ,1)5 2.38 ‘3 1, 55 2,79 9 .32 5,’3
lii .91 .5,0-5 1.1 1,19 3,52 1~~~~~~5 , E 0  6, i’
13 5.37 -8.80 14. 3,4.5 3,1, 15 8 .C2 11,52

LESS THAN 2% 41,11%  
____ _____________________

2—5 % 37.42% —_____

5— 11)7, 13 ,35% 
_____________ _____ ________

15—20 % ________________________________

GR EATER THAN 21)7. 2 ,22 % 
- -
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Table 13. Data and Analysis — 9  Jan 74/31 Mar 73

BR1~ IITNESS RATIO

F C L O~~) 23.~-5 ~~~~~~~~~ .‘ 3~~~ S~~~~~~-E J I V E e ~GE ?~~ ANGLE (9JAN 74 )

-
‘ 

.a . IC ID iII A~1GL r
- 

—I.  1.. 2’ .s — -  ~~‘ ~~i’ 7’ 75 8” 8~ 88
. 1 13 ,2 15,., 1.~,7 1-~,-~ . 1 5 ,~~7 1~ 3 , 4 _ ~~~~~ 1_jj, J9 - 7.o _±~~~ 2 . 43  1~~417~~_2 5~~,5 3’,, 1 .54, 9 5& .. . ~4 . 2 - 5  2 9 . 2 5  26 , ’~ 19 ,~~ , 13, 7~ 7 ,5~ 2 , 2 3 , P5

.5 61.5 5’~.5 ‘9. 5 ~~~~~~~~~~ ~~~~~ ~~~~~ i~~.cs 5, 1.1 3.12 1,3g. 1,23 2.26
4. 3 4 ,2 51.1 ~3, L ~~~~ .~.,,1F 51,14 1 .d ,44.  9,lo 5 ,52 ‘ .3 1.53 2 ,46
~ ~~ .- ~~.5 5. ? L . 5  -~,k5~~~~~~’ I~ 9~__,•5t _t 1

~9 _ ,4.7 _ ,j3 2,10 
—

3, 9,2 ~,1 ~~,:‘ ~~,j ~~~~~~~ 5 ,3’ S .D 5,21. 2. ’’ 1.4.1 1 .3 0  2,21
7 S ’ .~,, ~~~~ 3~~,2 ~~~ ~ ~~~~~~ 

1~~L~ 1ll f 4.r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2.01
8 .S~$ , 3  37 .5 .54,7 ~~~~~ 1- ,9 5  3, -~ 4 .., f~5 1, Q.-, 1,’~ ,3~ .313 2,21
9 ~e. 4. ~~~~~~ 25 .3 22 .3  1-~.97 5 . 9 3  k. ’S ’. 2.1.7 ~~~~~ j.’.~2 1.31 2.2~

• 11) 15,1 1’.. .7 1.4 ,.. 11.5 ~,11 4 . , ay  2 ,7ç 1,35 ,-94. ,3,9 .35 ?.~~8
1 9 ~11~~ ~~ ~~ U~~L~~LJ~~8 L _ _ ~i,~L~__,1L_ ~~ 2 •

12 1 4 , 4  4 .. ..,2 3 , 5  5 ,29 2, 7 -5 4’ , 31. 1.’~.. 1 ,55  1, 53 1. 17 ,95
14 3 ,. ) , c - 4, 8 4 , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~g i,~~e
14 4,~, .. - 2,~, ~,.  1,9, 1,3,9 1,45 1,4, j , 1L, 1, - J 3 ,  1,15 1,46
15 6 o . 3 ,L.~ .5, !  t~ , 1?,’w 9  1, 59 9 .53  8. ’~1 7 ,3_i 5.51 4 , 33 1. 03

43.65 CE’ ’ ,~~ 0IVE~~GE NT AN C,LE (31 MA~ 7~~) 
—

I ” 1CTDI ~ ’T

—1, 1” 2 J 5~. 5*. 71 75 35 55
-— I k~~ 3 1 5 .__

14,4._13,5 1.3 ,7 9 1 3 .5 1 12 . ~~ 9, 9~ 7, 06, 4,51 2 , 29 1, 13
4 .59,, ..,,~ 41,1 49,5 3-,,17 -51,-. 25 , 71. 13 , 13  12 , ”~. 7 ,22  1 ,98  ,ci
3 07.2 5~~.5 59.i 5.5. j  41,24 4.L 2,9’ 1,4.5 ,55 

______

1 65.1 3,~~, 7 c..,t. 5~~,5  . . ,7 1  2 3 , 3 k .  i. ’, ’~. 9, 0 4, 77 2 ,55 ,99 ,~~~~
‘

5 5 ,)  4,,~~ 44 , 3  4 ,2 2,~~3 1.S~ .73 .34. , 2t .. , 2 t  .1. .6 ,8
6- 9, 1 ~~~ 9 ,j  ~,3  ‘,3 ,., 5, 4’1 4 ,42 2 ,53  1.74 .9’. .51 ,7~7 ‘.3,3 4I.~~1. 4.2,5 53. 5 29 . 2.5 2., ,i... 12,1’~ ,, k,’ 3, 1.1 1,55 .9 2 ,9’ .

• 13 4.5,2 t~~,9 ‘+ 1.8 41, 1. i~~.5ç  0 , 1’- 4, 24 1 ,33 1, 21 • 7.  • 1+9 .77
9 S4 ,g 33 .~ ~1..7 d7 ,~ lo,51 1, , 1Q 4 . ’-~~ 2 . 2 2  10 ’ + r  ,3~ .56 .~ dZ. . .

1” 41i,9 4’U,~. 19,3 14,’. 3, 5~. , ,54’  2,91 1.28 ,*‘3 ,53 ,., 3 ,7 4’
ii 19.2 1.9,3 1’~~3 l o, ,  3 , 4 4  4 , 1.’~ 4,1*. , Q t, .6’. ~~~ ,~~2 1, ’5
12 5, 3 ~~. 14,3 .,2 ‘3,97 3 .t 1  4 ’ ,~~f 1,93 1.57 1,4. 1 1,2’ 1, 35
13 .5,3, ~~~ 5 ,3 4,2 2 , 5 4  2 , 41 .  ~ ,22 1,” 1,54  1,2~ 1, ’g 1, 53
14 2 , 3  6 , - 2 ,9  2, .. 2, ’~- 2  1,’? 1, 1.3 1.1’. 1,P~ 1,3 9 1,2’ ,5i

-— 15 86 ,? 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3,27 7,7~ 6, ’? 44 .32 2,12
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Table 13. Data and Analysis — 9  Jan 74/31 Mar 73 (cont’d)
ANALYSIS

F U L ~~~’~ ~~~~~~ ~~~~T ,7 :1~~~ G ’ ~~~~~ ~ r~~~*.1GrtJ T 4~-r,4S (9J4N7’ . J
~~~~~~~~ F~~~’ .7 31V~~~G~~t’iT ~WGL~ (51 MAR 73)

- - IU~~LJ LAiGL~~ ___________——

— .4 1’ 2 ’  ~~~~~~~~~ - _~~~~~ t~~~~ Z~~ 75 ~~~~~~ _ _ft5 88
2 ,~~ — 1 .~~~ ~3,2 1 , 4 — . 9”  ,2?~ — 1 , c.1 5, 77 1f- ,4~ 5, 52 5 ,30  2’.,5~

_____ ,~~ u..... . ~~~~~~~~~~~~~~~~ i- i , sa -  — ‘,.~~~~~. — € , . s.~ ~~~~~ 13.9~ 5.2~ ~~~~~~ ______

- — 9 , 9 — 1 4 , j — 1 4 , 3 . l t , -’ ~ 5,3,7 — 1 , 3 ?  . 85  ~~~~~ ~~~~~~ 14.4.8 ~1,52 .79,31
—..

~~~~ ~~~~~~ - ‘, 8 - -~, ‘ 
- 1 , -f ~ ,-J 1 j ,~ j  ~~~~~~ 1L. SJ- j l,~~ ~~~~ .82.~~5

~~,j i.., 9 , 5  ~~~~ 2 5 , 7 4 .  .S1, 1 4 . $ . ..2 73 , 9 5  L 1 )~..17135 , 3 O L51.61 ~05,22
• 2_,~~ - ~~~~ ~~~~~ - 3 , 5 ,6? 1 ,~~1 5 ~~f~ 2j,j ~~ 32,1s 50 ,3 f ~ ~~~~~~ ~~~~~~

— 11.~~—1 ,.4—15 .3—1 ( .L. 1’.37 9.r.t3. i7 2.19 .88 12 ,J5 32 ,93 .51,25
_ j  ~~~~~~~~~~~~~~~~~~~~~ 1~~.24 —~~ ,7~~~~— L ,4P —

~~~ ~~_j,lS 25.71 33.67 .61.C1.
-1 3.7 l~~,c 17 , ~ l’-,? 1+,1 ’.11,8? —c- ,:I —2 ,2~ ,,43 27 ,53 53,36151,96

• 
- - 1.- - 23 ,J 

~ ~~~~~~~
l7 _I 1~ -,~~3 12~3~~ ~~~~~~ ~~~~~ ~~~~~ 38,d~ 9~~.67 ~~~~~~1- — 4 2 , 4 •~~~ -, , - — 2 ? . 7 j — 1 ’ , 1? ,3~ —c ..ss — 2 , ~~i- 9 , 4~~ 2C .31 37 ,7 -5 5~~.03 81,45

- • 1 ~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~ -~~,.., —5,7- ,L, 19 —7,9~ ~~~~~~ _____

1. - — o . 5 — ‘ .~- — 1 5 , ? — 7 , .. — 9 , ’5 — 7 ,24 — 7 ,~- e • — 5 , 55 -1 C ,2~. —9, 17 —9.17  (..‘ C
1’ ~~3 ~~~~~~~~~~~~~ - -5 ,..? —1,2~ 3 ,5~. 5 .57 — 2 , 7 5  11,35 82.~~~1~ .17 ,3 • lcj ,1—17 , i  —i ,, — 5 , 1S — 5 .5 ’? — 3 ,L~~ • L,7 2 . 0 &  — 3 . 3 ~ — 5 , 5 6  — 8 . 9 6

~~~~~i’~fl ‘~~ 1~~~~~~~~ _~~~~~~2 i ’5____ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

;~~~‘i - “ ~~~~J 
— 

“ E A N  “ E V  lEAN
— 4. —~~~. ‘5 8,81 1~ — L 1 . t . -, ‘ i , ?5  2J —1-2, 25 8,4.3
,sj h;,,’:l., 5 , Q ) 4~~ .4. .)? l1)~~.42 51) — 2 ,18 11,135
f- . 1,.~5 13,2.. 7 ~~~~~ 1-~,7. 7~ 1~ .14 23~,55j 23,’A .3~~,’2 j ~~~~~~ 4 9 •j ~ ~ 9 V5 .48 7 9 , 5 5

- ~ - ‘ A l  L J V  ‘- ‘ S A M  0EV
1 ~~~~ 7 ,7 1  2 , -- ~ 15 . I.5 .5 20 ,~~.. ~~~~~

- 
4 44 .’3~ ~~~~~~~~~~~~~ 

-; -~9 , l-, ~~~~~~ 6 1~~, sC ~~~~~
7 1., - 4 5, 5.. 5 1E~,9 1 ‘;-‘.7r- 0 12,51. ‘ .5 ,92

1.i 19,, ’ , E 3 . 4 2 11. 7,52 4~~,7’. 12 —0,~~E. 2 ,13
15 —~~,1-5 .5. 4~ 1-. ,.12 4 C • 0 7  1~ — 7 , 05  7, 05

L E S S  T MA ’ I  2~’. _____ ________

2 — 5 %  
___________ ______________________

5—1 17. 2 -~.J 1% 
_____ ______

11—1 57 .  ____________________

_ _ _  _ _ _ _  
11 

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

GI~c E A T E R  T A ~~”~ ~~~~~~~ 2’? ,~~3 %  

_ _ _ _ _ _ _ _ _  _ _ _ _



Table 14. Data and Analysis — 9  Jan 74/31 Mar 73

BRIGHTNESS RATIO’

FOLU E O • 
28.65 F~~ T .7 DEGREE DIVERGENT ANGLE (9JAN74 )

INCX DENT ANGL E - -

—
~~~~~~

— - io ~~2U 30 - 4.0 50 - 
60 70 - 

75 85 58
1. 13 ,2 13,4. 13,9 13.6 13.67 13.61. 12.71 10.19 7.80 ‘..75 2,4.8 1.147
2 .55, 5 .15,1 34.,9 34,4 32.23 29.28 25.00 18,55 13.70 7.60 2,28 .80
3 c~O ,6 59.8 59.5 57,2 146.9’. 30,90 14.56 5.44 3.12 1.66 1.20 2,26

~~~1.’~~f ITh2.3 55.i 62.’i’ss.0s 5?,51 39,72 2i,0Fi3,i 9~~5,50 2,33 2,’.1~~
_ 5_ 62.~ , 61.6 59, 4 54,5 44,18 31,14 18.25 9, 16 5,62 3,00 1,5 3 2.4€ ,

6 5. ’. 5 . 3  5.2 4.9 3.65 2.07 1,09 .59 .149 .4.7 .78 2. 10
7 9.2 9. 1 9, 2 9, 1 8. 3’. 6,97 5,15 3,24 2 . 3 0  1.41 1,00 2 , 01
8 38.6 38.0 35,9 32,8 23,20 15,39 11,4.0 5,59 3 .4.’.~~ 1.86 1,09 2 .01 -

9 38.5 37,8 34,7 27 , ’. 15,96 8,62 14. 135 1,86 1, 25 .88 .90 2 , 01
T O 2 i . 2 8.f ’26 . 3 22 .9 15,97 8.98 4.54 2 .1? ‘ 1. 49  1, 02 ~~1,01 2,25
11 16,1 15,? 114.4 11.6 8.11 4,89 2.75 1,36 .94 .59 

- 
,~ 5 2, Oa 

-12 14,9 i’.,6 13 ,5 11.1 7,3s 4,12 2,0.. 1,04. .77 .62 .93 2,4.5
13 4.~. ‘..4 14,2 3.8 3.29 2.73 2,3’. 1.80 1.55 1,30 1,17 ,95

~~~1’. 3,3 3.2 2.8 2.5 2.11 2,05 2 ,05 1.69 
- 1,40 1, 09 .99 1, 0~

15 2.6 2 ,5 2,4 2.3 1.95 1.69 1.’+~ 1.25 1.1’. 1,05 1,15 1.4€,
16 68.8 57.9 46.2 16.0 [2,09 10,69 9.53 8.61 7.91 6.51 14,08 1.93

BRIGHTNESS RATIO’ — 

~~~~~~257~5 1 .T  E OXVE RGTE N’r A14Gi~E (3t ~iAR ?3) - -

INCI DENT ANGLE

~~~~~~~~~~~ ~~10 20 ‘33 40 50 60 - 70 75 50 85 88
_ _~i 12 ,9 13 ,5 14,4 13,5 13,79 13,51 12,84. 9,82 7.0€, ‘.,~~1 2,29 1,18

2 39.6 4.0.5 41.1 39.5 35 ,17 31,45 25,71 18,13 12,0 2 7, 22 1.38 .57
_ 3 67.2 68,5 69... 63.7 ‘.8.73 31,52 1’..’.’. 5.10 2.83 1 ,45 

- 
.66 .81 

-4 50, 9 52 .5 57.5 63.9 34.9? 55.55 38.79 20.40 12.03 5,42 1,83 3 ,??
5 65.1 65,7 64.’. 56.6 43.71 29,9’. 17.314 8.03 4.77 2.5k - .99 .8’?
5 5.0 4.8 4 ,8  4. 2 2 .88 1.58 .76 .34 .24 .213 .31 .68
7 9, 0 9, 1 9. 1 8,8 7,90 ~ ,2g 14. .2 2 ,53  1.74 .94 .51 .75

~~~8 4 3 .s 4i.,~. 42 ,5 36.6 2g .23 20 ,33 12,15 5,47 3,.1 1.66 
- 
.52 

- 
. 50

9 .5.8 ‘.5,8 4.1,8 31.1 18.39 9.15 14.2’. 1.88 1.21 .70 •4.9 .77
1Q 32 33,3 1 ~ 72 7 ,0 1e,60 10,19 4,83 2 ,2 2 1 ,40 ,80 .~ 6 .97 ’
11 20.9 20,4. 18.3 114,0 9,50 5.62 2,qO 1,25 .83 .50 ,.3 .72

~~12- 19,2 19,3 17,5 13 .5 8,’+2 4, 4.3 2,10 - .95 .6’. 
- .45~~ 

- .62 
- -  1,35

4 13 5,3 5.13 4.8 4,2 3,57 3,01 2,,0 1,93 i ,o? 1,4.1 1,27 1, 05
- 14 3 ,~~ 3 ,5 3 ,3 2,7 2.32 2.21 2 ,22 1.79 1.56 1,20 1,09 1,08
15 2,9 3,0 2,~ 2.4 2.432 1.72 1,4.3 1,15 1,05 1, 09 1.03 .50
1~~ j.S,2~~ 3,9 ’55,7 i6,6 i2,75 t1,08 9.87 8.5? 7,75 6.77 ~‘.,32 2,12 ’

~
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Table 14. Data and Analysis — 9 Jan 74/31 Mar 73 (cont ’th

ANALYSIS

F0CDE0~~~ 28 ,65 FEET .7 DEGREE DIVERGE NT -ANGLE - 

~9J A N74)
Ze .os ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IN C I D E N T  ANGLE

— i. 10 20 30 40 50 60 713 75 80 85 88

~~ 1 2,S —1 , — 3~~
• ‘ 3 .0 — ,87~ .22 — 1 ,01 3,7 10 ,’. 5,32 8,30 24, 58

10,4 1.5, i5 ,1 13.1 10.89~ —6.90 — 6.43 2 ,3 13.9 5.26 15.15 40 .35
3 — 9 . 8 12 . 11., 10. —3.5? ~ — i , 9 7  6,6 10. 2 14~,45 8i ,$2 79, 01
~, 1,ô — . - 3 .1  — 1 .7 1 ,58~ 3 .53 2 , 4.0 2 . 9 9.6 1.25 27 , 32 35, 22
5 4 ,  —6, —7.  — 3 .  1 .08~ 4 .01 5,31 14 .50 17.5 17.65 54 ,55 52 .75

~~~.
13 13. 8. 10.7 25.74~ 31.01 43 ,4.2 73 ,s3 0’..1 135,00 5 1,6 12(4 8, 82

F 2 . 2 0 , 0 1.1 3, 5.57 10 ,81 15,52 28.3 32 ,1 50 , 00 96, 08 58,00
‘I 11.3 1., — 15., 13,4 10, 37~ — 9 , 5 1  — 6 .17 2 , 1- .9  12 ,0, 32 ,93 51,25
‘~ 15.1 17, — 17 .0 11,9 10 .22  — 5 ,7 9  — 4 , .+~ — 1 ,0 4 .1  ~ - ,.7 1 85 ,67 61 ,04

10 13 ,7 15, — 17. 3  15, ’ 14 , 14— 11,87 — 6 . 0 0  — 2 ,2 5,’. 27 . 50  ~3 ,36 31,96
—- ii 2 3 ,~ 23 , 21 ,3 17.1 i4,63~— 12.99 —5 , 17 6. 2 13 .2 3 3 . 3 0  ~7.b7 55.59

12 ~~~~~ 2¼, 22. 17 . 8  12. 35- — 6. 36 —2 .86 9, ’.  20 . 3 37,7~ 50.00 81.48
13 12 , 0 12 , 0 — 1 2 , 3  — 9 ,5 — 7 . ô ’. —9, 30 — 6, 4 0  —6, ?  —7 ,1 —7 ,80 —7.87 — g , ~~2
1.. — a . 3~ 5 •  15. — 7 . 4  — 9 ,05 —7 .2 4  — 7 ,66  —5 , 5  10 ,2 —-3.1?~ —9.17 0,00
15 10.3~ 16. 14. 3 — 4 . 2 —3 ,47 —1.7 4.  3 ,50 8,70 8.5 — 2 . 7 5~ 11.65 82 .50
1 17 ,3~-19, — 17. 1 —3 , —5.18 — 3 ,52 — 3 ,.’. .4. 2.0 •i ,54~ —5 , 56 —8 ,95

‘~~A N9 tq tAN 2 12.3 • - 
STO DEV ~ 

- 43,1 -

NtAN 0EV MEAN DEV M EAN UEV
- 
-* —9.06 8.99 10 — 10,93 9 ,37~~ 20 —11 ,55 - 8,4.5 -

SO — t . .b 1  8. 75 40 —4. 23 10.19 50 —1 .73 10,77
63 j ,i,0 12,8u 70 8,95 Ig,13 75 1’.,79 25,93
83 2 1,65 35 , 03 85 48.03 46 .8 4 88 96.68 54,34

- MEAN - 0EV - - MEAN 0EV MEAN 0EV
1 4, 01 7, 71 2 .08 15 ,45 3 20, 04 56, 30

- -  -- .8’. 13.88 5 ~~ 22.95 53.15 - 6 68.114 ~7,0i. 
7 3~.,50 50.’.0 5 10,0 8 1.5,54 ~ 15,91 c;3 ,T0

10 12.5’.” 1.6.62 11 18.90 63.82 - It 7 .52  ~i3 ,7z.
13 —9 ,06 2,13 ii. —8.1 3 3.45 15 5,12 ~5 ,97
16 —7 .38 7.05 -

LES~~ THAN 2X 
- 

10.1427. 
- - - -

2— 5% 14.58%

5—1 ( 4% 
- 

23 ,96% 
-

1( 4— 1 5 % 1~~, 23%

15— 2 0 7 .  10,42 % 
- -

GREATER THAN 20% 22.’.0X

31
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TabLe 15. Data and Analysis — 6 Jun 73/3 Apr 73

BRIGHTNESS RATIO’

FOLOED 28.65 FEET ~~1—1/3 DEGREE DIVERGENT ANGLE 
- -  - CSJUNE13)

~~rNczuENr 4NGLE  

—4 
- 10 20 30 43 50 60 - 7 0 75~~

’ 80 - 85 - 88
1 10 ,3 10.5 11,1 10. 5 10.20 9.76 9.33 7,56 5,75 3 ,71 2 ,11 1, 31
2 21. 2 21 .8 21,5 2 0 . 5  19.75 17,94 i5,39 13,03 10.82 ô,~~J 2,25 .50
3 3’.,~. 34 •9 35. 2 3,5.2 31.58 23,09 11.89 4.76 2 .Fi. j .46_ .90 1,28
4. 3~., 3 35,’. 38,2 44 ,2  52, 35 50.8 2 3€ , 0~ 18.34 11.54 6.04 2,19 1,55
5 3 € , , 3 37, 3 37 ,4  36.4  32 , 21 2 ’. .56 15.56 8 ,0 0  5 , 0 9  2 .83  1,37 1.48
6 3 , 0 3 . 0 2 ,9 2,~ 2. 35 1,58 .85 .46 - . 55 .34 .58: 1, 23
7 5. u 6.1 6.1 6.1 5.95 5,32 L~,O 4 2 .55  1.3 .3  1.18 .80 1.25
~ 2 3 , 3 2 0 ,~ 2~~, 2 19.2 16.76 13 .18 ~~~~ 4.39 2 . 8 3  1,56 .89 1, 27
9 17, 2 17,5 17.5 1€,, 2 11,60 6.9’. 3 ,52  1 ,71 1, 16 .78 .75 1, 29

10 i’.,5 14.9 14,7 13.6 10 ,83 5.?? 3,~ 3 1 , 77 1 .2 0  .81 .80 1,38
ii 7, 2 7 .2  7 . 0  6.3  5 . 0 2  3. ’.5 2 .0 4  1.09 .75  .53 .61 1. 14
12 j > ,~~ 6,7 6,4 5, 8 4, 29 2.64. 1 , .5  .78  • 5  .4’. - .6’. 1.33
13 3 , 5  .3 ,5 3 ,5 3 .3  2 .91 2.46 2 . 0 0  1.55 1. 3 1  1.10 - 1.01 .99
14 2 ,6  2 .6  2 ,5 2 . 2  1,94 i ,88 1.78 1,46 1.19 .9’ . 

- .82 - .70
15 2. 0 2. 0 1,9 1.8 1.65 1,47 1,2o 1.02 •9U .81 .92 .87
1€, 21. 0 2i~ z. 16,7 9.3 o.0J ?.4o ~~~~ 

-- 
6.32 ~~5.46~~~

’ O0 3,35 ’1.72

BRIGHTNESS RATIO’

- 28.65 FEET 1—1/3 DEGREE DI VERGE NT ANGL E (3A PR73) - 

- - - - - -  -   INCI DENT - 
A NGLE 

- - -

4 10 20 40 50 ~o - 70 - - 80 85

- - 
1 9 ,9 10 ,2 10,5 9,8 9, 147 9, 35 5,42 5,79 5, 31 3,71 2 ,15 1, 32
2 20 .2  20. 3 19.1 19.5 18,25 16,52 14,22 12.01 9,53 6,4.7 2,20 .54
3 32.5 33, 3 33 ,9 33 , 1  29, 34 21,22 11.21 4, 75 2,65 1,3o ,53 ,73
4 32,~, 33,9 36. 6  42,3 47.63 44,65 36.21 16.02 10.35 5,75 ’ 1 ,95 ~

‘
~,915 3 5 .2  .35.9 35.6 33 .2  28,11 21,17 32 ,20 - 

5,52 4 ,06  2,25 ,g3 .60
6 2 ,5 2.3 2.3 2,1 1.73  1, 05 ,~~4 .25 . 19 .11 .24 .55
7 5,2 5. 2 5,2 5, 1 4 ,75 ..,15 .5,04 1,93 1, 39 .8’. .45 ,73
8 20 .~, 21,0 20 .5 19.2 16 ,98 1.~.55 7 ,51 4 ,4( 1 2 .oS 1,51 .66 ,73
‘~ 18, 13 18,8 18. 3 15.5 10.7 5 5,77 2 ,~~5 1,44 ,94 , 55 .38 ,55

10 lb.’. 16,5 16,8 14 ,9 1(4 ,93 6 ,7~, .3,53 1.65 1,10 - ,€,2 .4.1 .70
_ 11 3.4 8.6 8. 2 7. 2 8.20 

- 
6.79 4 .92  .3,39 

- 
.66 .40 .28 .~.b12 1. ’) 7.9 7.7 3.4 4 .38 2 ,8.) 1.43 .74. .48 .30 .~ 7 ,TC

13 3 ,7 3.8 3 .7 3 .3 2 . 8 3  2 .3 7  2 , 00  1.52 1,29 1,05 .88 .63
It. 2.6 2 ,6 2. .  2.1 1,81 1,77 1.67 1,33 1,U g ,79 ,6~, ,51
15 2 ,1 2 ,1 2 .0 1.8 1, 51 1,3? 1,13 .90 .78 .66 .5’. .45
lb 25, 3 2~~,3 18.8 9.9 8.1.1 7.71 6.6’. 6. 35 6.04 5,73 4.0’. 2 ,5 1

32
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- 1 Table 15. Data and Analysis — 6 Jun 73/3 Apr 73 (cont’d)

ANALYSIS

F3L DEO 28.65 FEET~~~~1-1FJ 0EGREUDIVZRGENT AN GLE ~~~(5JUNE7 3)
_~~~~~~~~~~~~~~~~~~~~~~~~~~~

E G R E E  OL V ~~RGE N T ANGLE (3AP R73)

IN C IDENT ANGLE 
- -

— 4 1  10 20 30 - 40 50 60 70 75 80 85 88
~~~~ ‘..or ~~~~~~~~~~~~~~~ ~ 7,7  14.39 10.8 11,3’. 8.2 

- -  0 . 0 0 — 1.86 — .16
2~~~5,0L. 7, i. 13. lj 5,7 8, 2 ?.94~ 8,23 8,4 9 13.5 5.56 2,27 66.67

5.8 ‘..11 3.81 6. 3 7,6  8 , 5 1  6. J 7  — .42 3. 0 7 ,35 42 86 75,34
‘.1 4.6 “‘~1 ~~~~~~~~ 4,5 9.91 13,82 — .41 14,48 11,50 5,04. 12.31 70,33
5 L 3 .1 ~~3 . 9 - 5. iL9.6 14.59 16 .0 1 27 ,5~. 22 .70  25, 3 25 , 22 47, 31 85 ,00  -
6~ 243.0 30 ,t. 26.11 33 , 3 35,8 ’.  50,48  59. 2 81. .00 84, 2 1 0 0 . 0 0  41,67 23 ,64
71 15,. 17, 3 17,3 19.6 25,2 28,19 32 ,8 - 32,12 31 ,6 40.148 77.78 71.23

_____SI —1.0 —2.4 — 1 .51 0.0 —1 .30 5.02 7,30 — .23 — .70 3 .31 34.85 73 ,97
9~~ — ’.. .e —6 .9 ~i. ,4~~~’.•5 

~~~ 
20.28 ‘19,3 18.75 23.’,O 41.82 97.37 34 ,55

1Ob ll,s lu ,2l.12 ,51 — 5,7 — ,9i~ — ,44.~ 2,8 7.2? 9, 0 30,65 95.12 97,14
11 14.3 16, 3I_ 1l..6~12 ,5 ~~~~~~~~ 58.5 —67.85 13.6  32 .50  17.8 147. 83
12 16.5 15.21-16.91 — 9 . 4  —6 .33’ —6,71 1,4.0 5.41 16.6 46.6? 37.0 90,00

~~~~~ -5.’. —1.91 —5,4~ 0.0 2 .83f - 3 . eO - 0.00 1,9? - 1,5 ‘ 4 ,76 14.7 57, 14
1’. 0.0 U ,0~ ‘..21~J..8 7’18L6’21 6,5 9.?? 9.1. 18.9 26.1 37,25
1~, —14,8 — 4.8 1 —5 , 3 0 ,0 2,45 7,30 11.50 13.33 15. 3 22.73 70 ,3 93 , 33
~~~.17.3 ‘5’4r’1’2 —6 ’ ’ —4 . 88 —2.98~ 2.7 — .4i~—1.3 12.74 17.0 —31 ,47 

-

‘ GRAND MEAP4= 17.0 STO DEV= - 
34.5 - -

- 

ME A N  0EV MEAN 0EV MEAN 0EV 
~~~~~~~~~~~~~~~~~ 10,63 -. 31 12.51 - 20 .4 1 11 ,83 
30 3.74 11.32 40 4.84 15.80 50 7,06 20,25

~0 ~,5q 23 ,72 70 10,04 29,11 75 16,53 20 , 30
83 23 .27 26,73 85 56, 17 50,61 88 74.45 45.67

- - 
MEAN 

- 0EV 
-- M EAN - D~ V 

- -  MEAN 0EV - - -

• 
- 

1 5.11. 14.30 2 12.76 17,25 3 14, 29 22 , 1~ - - -
‘. 12 ,85 18,70 5 23.19 23 .04 6 65.75 40 ,55 - - -

7 3 ’. .13  20 .40 6 9.18 22.64 9 29, 35 43 ,54
10 16.47 39 .06  ir 3, 31 67.18 12 18.85 48,67
13 5,58  17.24 14 10,85 11.17 15 18,49 31 , 26
1b — 9 . 8 2  9,51 - - - - - - -

LESS THAN 27. 11.98%

2— 5% 16.67% 
- -- - - -

5— 19% 21,877. 
- - - -

10—15% 10,94% -

15—20 7. 9 37% .

GI.EA T~~R THAN 20% 29,17%
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Table 16. Data and Analysis — 6 Jun 73/10 Jan 74

BRIGHTNESS RAT1O~

~~LD~0 28~~65 FEET~~~~1—1/3 DEGREE DIVERGENT ANGL E - (6JUNE73) -

-~~ ~~~~~~~~~~~~ N CILJENT ANGC

-6 1 0 ~~~~20~~ 30’ 4 0 ’  50 60 ‘‘70 75~~ 80 - - 88~~
1. 10,3 10,8 11,1 10,5 10, 20 9.76 9.33 7,56 5,75 3 ,71 2,11 1,31
221 ,2 21.8’21.6 20,8 19,7&i 17,94. l5.39~ i3,O3 1O,82 6, 83 2,25 ,gO
3, 3’.,’. .34,9 35, 2 3 5 ,2  31 ,58 23 ,09- 11.89 4,76 2,74 1,46 .90 1,28 —
1• 34.3 35.6 38.2 4.4 ,2 52, 35 50,82 36.05 18.3’. 11,54 6. 0’. 2. 19 1.55
5 36.3 37,3 37.’. 36,’. .32,21 24,56 15.55 8.00 5.09 2.83 1.37 1.48

~ 3,0 3.0 2.9 2.8 2,3~, 1,58 .86 .46 .35 ,31 .58 1,23
7 6.~ 6.1 6.1 6.1 5.9! 5,32 4.04 2.55 1,53 1 ,18 .80 1,25
8 20.3 20,5 20,2 19,2 16.T’~ 13,18 8.38 4,39 2.83 1.56 .89 1,27
9 17. 2 17.5 17,5 15, 2 11,6-3 6 .94.  3 ,52  1.71 1.16 .78 .75 1, 29

10’ 14,5 14,9 14.7 13 .6 1 0 ,8 1 6.12 3 .63 1,7T ’1.20 .81 .80 1, 38
11 7. 2 7, 2 7 . 0  6 ,3  ~ . 02 3.45 2 ,04 1.09 .75 .53 .61 1.14.
12 6.6 6.7 6.14 5.8 4,23 2 ,64 1,45 .78 .56 .44 .64 1.33
13, 3,5 3,5 3,5 3,3 2 ,9 1 2,45 2.00 1.55 1,31 1.10 1,01 .99
14 2.6~~ 2.6 2 ,5 - 

2,2 1.94 1.88 1.78 1.46 1.19 - ,94 .82 -- .70
15 2 ,0 2,0 1.9 1.8 1,65 1,147 1,26 1, 02 ,90 .81 .92 .87
16 2 1.0 21.’. 16.7 9.3 8.00 7.48 6.82 6,32 5.95 5,00 3.35 1.72

BRIGHTNESS RATIO

‘0~ DED - 28.65 FEE1 1—1~~3 DEGREE DIVERGENCE ANGLE (10JAN74)

INCIDENT ANGLE 
-

- — 4 20 30 40 50 60 
- 

70 75 80 65 68
_._ _1 .9.9 10,2 1 0 .?_ 9,5 9.19 9, 19 8,73 

- 
7, 08 5, 311 3 ,59 2 .06 1.22

2 21,5 21.5 20.9 20.0 18.54. 16.55 14,25 11,99 9,93 b .41 2.14 .55
3 .34,0 34,2 34,1 34.1 30,82 22.8’. 12,30 4.98 2,9.! 1 ,55 1,02 1,67
4. 32.9 3.5.3 35.5 40 .1 45.41 44.86 33.05 17.81 11.5) 6,’.’. 2,55 2,09
5 36.1 .56,3 35.9 34.,. 30.0 5 23 .29 14.8’. 7,63  4,97  ~~~~~ 1,43 1.78
-5 2,3 2 .9  2 ,9  2,~ 2, 36 1,51. .87 .50 .41 .4.2 .72 1,78
7 6,0 t , 0 6.0 6.0 5,79 5, 25 4 ,03  2 ,5 8 1,92 1,2~ .87 1,55
8 20 ,2  2 u , 2  19,7 18,5 15, 15 12,91 8.31 4.52 3.00 1,72 .97 1,57
9 17, 2 17.1 17,1 15.4 11,05 6.66 3.41 1,70 1.1’3 .85 .79 1.55

1(1 14,8 14,5 14,7 13,4 10.55 6.62 3.62 1,79 1,21, .85 .56 1.75
11 7.’~ 7.4 1.1 6.4 5, 04 3.53 2.09  1.14 .82 .61 .70 1.57
12 6.9 6,9 6,7 5,9 4,39 2,7’. 1,53 .85 .Sb .55 .77 i,~~0
13 3.7 3.7 3.6 3.4 2.94 2.50 2.03 1,57 1.3.? 1,11 ,~ 7 .82

- - 
2 ,7 2,7 2,5 2,2~~ 1.92~~ 1,89 1,81 - 1.45 1, 1 3  

- 
.93 - .80 .85

15 2.1 2,1 2.0 1,9 1,73 1.55 1,34 1.10 .93 .90 ,9~ 1.13
~~~16 23,2 22.7 16.9 9.4 8.16 7,60 6.93 6.43 6.01 5.06 3.33 1,613

34
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Table 16. Data and Analysis — 6  Jun 73/10 Jan 74 (cont’d)

ANALYSIS

F0 0ED 28.65 F EET 1—i/3 DEGREE DIVERGENT - ANGLE --  (6JUNE 73)
FOLDED 28 ,65 FEET 1—1/3 DEGREE DIVERGENCE ANGLE (10JAN 74)

- - - -  INCIOENT ANGLE 
- — - - -

— 4 10 20 30 40 50 60 70 75 80 85 68—
~~

I- 4.0 5.9 8.6 9.4j 10 .99 6,20 6.87 6,78 6.88 3.34 2,43 7,3~~~
’

2. — 1 ,’. 1.4 3.3 4.~~~~6.58 5.4.0 
- 
8.00 8.67_ B.96 6.55 5.14 38.46 

- -3 1,2 2,0 3, 3,~? 2,’.? 1.09 — 3,33 —4.42 —6.16 —7.59 ±1 .76 23,35
4 3.3 6.3 7.6 10.2 15, 28 3.29 9.11 2.98 — .4.3 —6.21 14,12 25.81. -5 .6 .8 4,2 5.8 7,19 5.45 4.65 4.85 - 2.41 — .35 — ‘..20 16.85
6 3.’. 3.’. 0.0 0,0 — .42 2,60 —1 .15 —8 ,00 14,63 19,05 19,4 30.90
7. 0. 0 1,7 1.7 1.7 2 ,7~ 1,33 .25 1.16 —4,59 —6,3) —8 ,05 19, 35
8 .5 1.5 2,5 3.8 3.78 2,09 .8’. 2,35 —5 ,~~7 —9,30 —8,2 —19.11
9 0 0  2.r 2~ 3 ~.2 6~~ 6 4,20  3 ,23 ,59 —2 ,52 —8,24 ‘—5 ,0 —~ 6.77

- 

- 10 —2 .0 .7 0.0 1.5 2.65 1,51 .28 —1.12 — 4.76 —7.95 —5 ,96—21.14

~f l — s.,0 —2.7 —1.14 —1. 6 — ,‘.0 2 ,27 — 2 ,39 —4.39 —8, ’~’. 13,11 12,5 —27 ,39
1.2 —4 ,3 —2 ,9 —4,5 —1.7 —2 ,28 —3 .65 —5 ,23 — 8.214 15,15 20,00 16.8 — 30 ,00
13 ~3.. —5,4 ~~~~ —2 ,9 -1 ,132 — 1.60 —1.48 —1,27 - .76 — .90 4.1 23,73
X i.. —3 .7 — 3.7 0 .0  0.0 1,04. — .53 —1 ,66 0.00 0,00 1.08 2.5 —17. 65
15 —4.8 —4.8 —5 ,0 —5.3 —4,62 —5.15 —5.9? —7.2? — 8.16 10.00 0.0 —23 ,01
1.6 —9,5 —&, 7 —1 ,2 —1,1 —1.96 —1 .58 —1,59 —1.71 — .8-3 — 1,19 .6 7,50

~ A~1r Hul4~ -1.iT~~~~~ST0 DE~= 8.6 
--  — -

- H~AN 0EV M EAN 0EV Il EAtI 0EV
. —1.38 

- - 

3.72~~~ 10 - 
.le 3.87 

- -  20 1 , 1.8 ’ 3.e €. - -
30 . 2,02 ‘.,30 ‘.0 2,94 5,19 50 1,96 4.75

4.55- 70.~~~—1,04 5.00 75 - — 3 . 3 8 6 , 62  -- --

80 —6,20 7.44 85 —5.50 7.78 88 — 12,33 2 0 , 0 0  
_________

MEAN OEV 
— - -  

HEAN 0EV MEAN - 0EV -

1 - 6.56 2,49 2 8.18 10.05 3 —3.62 7,90
• — :— 1.79 11.99 5 1,39 6.55 6 —7.01 11 ,35 - -

7 - —2.52 6.36 8 —2 ,52 6.92 9 — .81 ~ ,50
10 - —3 .1r- 6.6~ ii —6,75 7,81 12 —9,57 8.9’.
13 .11 5,94 ii. — 1 ,59 5,29 15 — 7 , 00 5.58

3,91 -

LES3 THAN 2Z 29.69x 
_ _  __ __-__ ____

2—5Z 30. 21%

5— 10% 25, 52% 
- -  - -- - -

10— 15% 
__________  

‘., 17X 
___________  _____

- 
15-202 — - - 

5, 73 % 
- - - - -

GREAtER THAN 20% 4.69%
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Tabk l?. Data nd Analyma— 1O 3an 74/3Apr 73

BRIGHTNESS RATIO

F O L D E D  ~~~~~~ F~~~T 1—1/i OEGR~~ OIVLRGE NT AW6 L D (lOj i N?’.)

INCI flENI ~~~~~

-~~~~~~~~~~~2J~~~~~~ ~.U 5” eL ‘V 7! 5fl 85 88
~~~~~~~~~~~~~~~~~~~~~~~~ 9.6 9,19 9.19 ~~~~ 1.t’~~~,~~~3s 3.59 2.06 1.22

2 21, 5 ?1.~ 2 .g 21. .” 15,~~ . 15,55 1.. ,2~ 11,99 9,93 6,1.1 2,11. .65
4 3~~,)  5 . ,4  314.1 .54.1 J - i . 9 2  22.3k.  12 .30 e.98 2.92 1.58 1.02 1.67
14 44 3 .5.~, 3 35,5 4.L , 1 ..~~, -‘.1 1~.,55 33 ,r 5 17,51 11.59 5,4’. 2,55 2, 09
5_ 4~ ,t -3~~,4 35,9 ~~~~ . S . P 5  23 .2 9 1 ..~ l, 7.63 1..97 2 .84 1.43 1.78
6 2 .3  2 .9 2,3 2,9 2,36 1.54 .87 .5~ .41 ,‘.2 .72 1,78
7 6 , 1 6.~. p .)  €s .” j .7 9  ~ .25 4.~~5 2,5~ 1.92 1.26 .87 1.55
8 2u,2 2 ,2 19,7 1~~,5 15.15 12 ,91 8,31 4,~~4 3,1.0 1,72 .9? 1,57
9 17..? 17.1 17.1 iF .,. 11.05 6.~~6 3. 1.1 1.7k 1.19 .~~5 .79 1.55

1-~ 14 .3 t . . ,9 14, ’ 14, 4  1i~,55 5.62  -3 ,52 1,7 3  1,26 .53 .85 1,75
11 7., f . L 7_ i f.~~ 5 . J L. 3.53 ~~~~ 1.tl~ .12 .61 .70 1.57
12 ~~,3 5, 0 5, 1 5,9 ‘.,-5° 2,74 1,54 ,9~ ,5~ ,55 .7’ 1,90

_~~~~~ $ .~~ .~ .7 .5.5 .3.. 2.91. 2.5k 2 , flJ 1.57 1.32 
~
..11 97 .82

114 2 .7 2 ,7 2.5 2 , 2 1,32 1,59 t ,31 1,l.~- 1,19 .33 ,3 f l  .85
13 ~ .1 2. 1 2. -i i _ g  1.7-3 1.55 1. ~l. 1.1 .98 .9’ .92 1.13
15 23.2  2 2 , 7 16,9 9,~ 3,15 ‘.51 5,94 5, 63 5. l’1 5, 05 3.33 1.60

25.65 F~~~T 1— 1/3 ~~~~~~ )I~~~~G N T  A N~~I~~ (-s Apr~~3)

I4CI fl ”TT A P ~C~Lr

— ‘  i )  2.’ 3’~ ~~ ; ~ ta ~~ ~r 7~ se 85 88
1 9,3 1 .2  1C,5 9,3 9,.. 7 9, 55 3, 12 6 , 7 9  5.31 3, ’i 2.15 1.3?
2 2~~,2 2 . ~ 19,1 19, 1S, ?t l’ .52 114.22  12 ,t ’l O ,5~ 5, 147 2 .20 .54

.._.._.... ~~~ ~~~~~~~ ~~~~~ 43,3 36.1 29,3’, 21,2’ 1.1.21 14.79 2.68 1,56 .63 .73
4 .52,, -54.9  36 ,9  L.2 .3 . ‘,~~ 3 1.,f, r .S’., 23 i5,t’e 10 ,3! 5,7~. 1.95 .91
5 .55,2 5~,,9 35,5 .53.2 23 ,11 21 ,17 14,~~ S,5~ 4.06 2.26 .93 .~~0
c~. 4, , 2, .~ 2 ,3 2,1 1,73 t ,(’~ .5- - ,2~ . 19 .17 .214 .55
7 c ,~ ,2 5,2  ‘,1 ~~~~ 1.,1~ 4,06 1,°3 1.39 .814 .4-5 .73

• S 4~~,3 21, 1 ~~~~ 19, ? 15.98 12 ,5~ 7.81 14,41 2 ,85 1,51 - .66 .73
9 15,~ I3,~ i~ .3 1~ .3 ~~~~~ 5.77 2.9! 1.’.’ .94 .55 .38 .55

11 15,4 lb. 15,3 1~~,9 1”.93 5.’~ 5.bJ 1,5~. 1.iC .52 .41 .70
Li 8,~~ 3,~ p,2 7, 2 3.2w ,.79 ~~92 .5 ,39 ,66 ..“ .28 .46
12 7,3 7,9 7,7 F,,L. ~~~~~ 2 ,83 1 ,43 ,7.. .4.8 .10 .2’ .70
13 j ,1 4, P 3,7 

~~~~~~~~ 
2 .83 2 ,37 2. 31 1,54 1.29 1,05 .88 ,53

1’. 2,, 2, ’ 2,.. 2,1 1,51 1,77 1,67 1,3-5 1, 19 .79 .65 .51
15 2, 1 2 .2 2.3 1,9 1,61 1,3? 1,13 .9~ .78 .66 ,51 .45

• 16 2~~,3 ‘b.- 15,3 9.9 8.4. 1 7 .7 1 5.64 6.3! 3 ,04 5 ,73 ~~~~ 2,51

36
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Table 17. Data and An.Iyá —10 Jan 74/3 Apr 73 (cont’d)

ANALYSIS

FOL OE O 29 ,b r  FE’ZT 1.1,3 .., rG ’~~ E ~1IV GF ’lT API r,L!’ t1~~JAN74.)
28.65 FE:T 1— 1/3 ‘EG~~~E ~ T r’S~~~ T AP~GLE (SAP R7 3 I

______ _~ ._ _ Tp 4ç T1 NT • ft~ I .1.I __________________________________

- ~~J, ~~ jQ •~~~~~~~~~ _4~~~~ 43 — ~~~. 5J~ 91. _1U 13_ 80 8 S AR
1 U, t~ u, 1- —3 ,3 —2 , — 2 . 9 5 ~ — 1,71 .5 .68 -4 , 27  1,3. —3.23  —4 .19 — 7 , 58

____ __.b...~ ~~ 9 _9,~
i •~~~,$ 

1.5q — . e~ _ 23 — .1 14.20 ~~~~ —2.7 20.37
4,~ 2. 7 .E J ,~ 5, ” s 7,5 ~ 9.7’ ~~~ 9.7~ 15, 18 51,90 28.77

_____ _~~,.2 j~~ ~~~~~ ~~~~~~~~~~~ — 4 . -
~~~~ .‘.~ — 8 . 7 . 5  11.i~ 11.98 12.00 30.77 .29.67

~ 2 ,5  1,1 .9 .5,5 6.91 11 .01 21,61. 17,02 22,41 25,55 53,76 .22,50
_

~~~~~~~ j  ~~~~~~~ 2~~,J ~~~~. 44. S 3€ . .?  4.s.6: 61.11 L L u . o ~~U.5,15 1~.r ...3j ~j 0.10 23.64
7 15, L. 1,,l. 15 ,1. 17 ,5 2 1,89 25,5~ 32,5) .3,5 38.13 50,00 93,33 12.33

~~~~ ~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~ ~~..ao 2 8 ~ ~.4V 2.? 5.2r 13.~~1 ~~~~~ 15.07
— 14,~ —9, 1 — 5,5 — .5 2 ,79  15.14~ 15,5~ 15,V~ 25,~~C 54 ,55~~~7 , 8 9 . 5 1,82

_ 1J~ ~~~~ 1~L.J j~,5 ~~~~ — 3 . le& —1.9~3 2.S~ 5~~$ 11..c~ 4 1.9L ~ j g _ iç c o _ g o
11 10.7 14,0 13,4. 11,1 38.514 -‘.9.C~ •5?,52 •65.47 24,214 52.5~ L5!’,~~ 41,30
1? 1-~..1 -14_.J ~jJ,0 ~~~~ ~~~~~ — 3 . 1’  ri .~~ c 

~~~~~~~~~ 37.50 83.33 ~~s.ic 71.1.3
13 0,0 —2,~ —2,7 .5, 1) 3,89 5..’ 1,5l~ 3,29 2,33 5.71 10,23 3fl ,1~
1’ ._AJ •..~J ~~~~~ ~~~~~~~ 6. 0 9  5. lj  8.3k 9.77  9.17 17.72 23.1! 66.67
15 0 .3  ~j . L  0 ,0 5.o 7,45 13,11 18,~ 8 22,22 25,5’. 36.35 7..37 51,11
15 .~I.J ~~~~~~~~~ 10, 1 ~~~~~~~~~~ — 2 , 9 7  —1 ., 4.37 1.2p — .5’~ 11.69 ~17,5’ -36.25

GRAND MEA NS 22,1 ST O !~~V 1.5,7

MEA N 0EV ME~.N 0EV MEAN 0 EV
— 4 .17 5. 32 1-1 .b2 10.5~I ?0 — .81 lt.69
30 1,79 11,02 40 1.90 15, 31 rt1~ 4 ,89  19,10
60 7,94. 23 ,84 70 11.5$  31,72 75 21,77 2 7, 95
80 33.82 39,1.* 55 59,92 55,72 39 1i2,~~6 79,45

— 

M E M N  0~~V I ILA N 0EV MEA N 0EV
1 —1,3 5  5 ,1.0 2 3 ,87 5,29 .5 21.18 37,59
4. 14,45 37,91 5 214,30 34,4.7 6 35.0 2 71,50
7 39, 45 .51,75 8 14,62 ~ 4,58 9 33,50 57,11

10 43 , 4 3  52 .75 11 17,37 91,7’. 12 37,16 71.55
13 5.~~-? 8 ,53 1~. 13 ,69 17.70 15 29, 20 43,31
16 — 8 , 41 10,81

LESS THA ~I 27. 13 ,547.

_ 57. 21 ,377. 
______________________

5—1 07.  15,€ .27. 
______ ___________________________________

10—1 57. 11,1.57. -__________________________________________________

15-2(17. &. 77~. ___

GR~~A T~~R THAN 21)7. 33~~737. ________ _____ ____ _________________—
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Table 18. Data and Analysis — 1 Jun 73/15 Apr 73

BRIGHTNESS RATIO’

• F’OLOEO 
- 28.65 FEET 2 DEGRE E OIVERGENT ANGL E - -  (1JUNE73) - -- - -

~~~~~~~~~~~~~~~~~~~~~ IN CIDEN1 ANGLE~~ 
- -

H ~~~~~~~~I0 2C~~~~3Q ’.0 
- 50 - -  

70 75 ~~80 85 e8
1 7,1 7.6 7.8 7.5 7. 30 7 .4.1 7.15 5, 83 4 .90 3 ,6 5 2 ,72 1.81.
2 l~~.D 14,5 14.,5 14.9 15,00 14,83 12,~~7 9, 09 7,72 5 ,79 2 ,67 .59
3 20 .6  20 .6 20 .~5 21. 3 20 .5 6 16. 15 9.55 4 .03  2.39 1,18 .46 .24
£. 21.1 2 1 7  23 ,3 26,3 32,55 37,51 ~1.’.6 17,42 11,18 5,75 2, 26 .65
5 2 2 .G  22.2 22 ,5 22.9 21,40 18 .00 12,92 7. 05 4 .65 2.61 1.10 .39
5 1.8 1,8 1.8 1.8 1.68 1,2’. .72 .36 ~21. .14 .08 .12
7 ‘..3 ~.3 4.3 4.4. 4,4 1 4, 09 3 ,65 2 , 4.8 1.79 1,37 ,1,5 ,22
8 11,1 11.3 11,2 11,2 10 ,36 9, 13 6,7’. 3,80 2.58 1, 1.5 ,51 .23
9 8.1 8 ,2 8,5 8.6 7,14 4.7? 2 ,72 1,3~ .92 .53 .26 .15
ill 7,3 7.14 7,8 7 .8  6.83 4.99 2 ,98 1.53 1, 0.3 .58 .2? .17
11 3 .7 3 .? 3 .7 .3,5 3 . 03 2.2’ . 1,50 .8.1 ,55 .33 ,17 .15
12 2 .3 2 .9 3 .1 3. 0 2 .50 1.67 1.01 ,5 .  .36 .22 .10 .12
13 3.3  4 .3 3 ,3 3.2 2.82 2 ,44 2 .02 1,54 1. 35 1, 14 1,14 1,27
Ii. 2.t , 2 ,5 2, 3 2, 12 1 ,72 1,54 1.42 1,20 1,12 1.03 1,11 1.27
15 1,7 1,7 j,~~ 1.7 1.54 1,1,3 1.29 1,0’ . ,q2 .33 .89 1, 02
16 9 ,4 9, 1 7,3 ~ ,3 5.87 5 .8 7  5.7 7 5.49 5, 1,1 - 4 .9 5  4 ,35 3 ,19

BRIGHTNESS RATIO

- -  - 28,65 FEET 2 DEGREE DIVERGENCE ANGLE (1SA D~ 73)  

INCIDENT ANGLE - - - - - 

—~, io 20 30 40 - 50 60 70 - 75 80 - 85 88
- .  - 1 7 ,3 7, t 7.6 7.3 7.06 7. 00 6.59 5.58 4 ,79 3.57 2 ,50 2 ,1.2 

- .
2 17.2 17,5 17, 3 17, 3 17 ,05 15.88 13,16 9,57 8,62 6,58 2 ,93 1,19
3 22 ,9 23,4 23. 5 24.5 23,99 1g,3~ 11,45 5.25 - 

3 ,2 8  1 ,7 1 
-- .74

• 4 23 ,7 2~~,5 26 ,3  29, 2 34 ,28 36,65 29,62 17,43 11,52 6, 1.5 2 ,47 1.67
- - 

5 24 . 2 2k~ 7 24 ,7  24 .14 22.29 18,14 12 ,Oe 5, 71 4 .68  2.65 1,13 .92
5 2 ,0 1,3  1,8 1,6 1.62 1.13 .o l. .32 .22 .14. .13 

- ,4l~
7 14 .3 k.2 14 ,2 4,2 4.16 3,83 3,11 2.13 1,56 .96 .43 

- 
.51 

-8 12 ,5 12.5 12.5 12.3 11,23 9, 27 6.57 4 .05  3 .57 1.63 .67 .64
9 9.4 9. 5 9.9 9.7 7.49 4.73 2 ,61 1.35 .95 .612 .35 .5? 

-10 8 ,8  8, 7 9 .2 9,0 7.4.4 5, 13 2 ,92 1,51 .9? •52 .35 ,~~211 
- 
‘.,5 4.6 4.6 

- 
4.~ 1 3 ,80 2 .79 1,91. 1.07 .82 .53 - - 

.33 .1.8
12 ..,0 4,0 ‘.,J 3.7 3, 112 2 ,03 1,1’. ,bl ,.5 .23 ,27 ,~~1
13 3 ,2 3.3 3,3 3.1 2 ,73 2 .29 1.5’. 1,1.7 1,3 0  1 . 1 1 2  - .97 1,04
14 2 ,. 2,4 2.2 2,1 1.85 1.77 1,60 1, 35 1.17 .93 .85 1,19
15 1.8 1.8 1.8 1.6 1. ’.6 1. 30 1,13 .89 .7? .71 .69 .64
16 10,3 9.9 6. ’. 6.1. 6.08 5.9g . 

~~~~~~~~~ 5,63 5.55 5,16 ‘..31 4 .00.
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Table 18. Data and Analysis — 1 Jun 73/15 Apr 73 (cont ’d)

ANALYSIS

~FOLDE0 -- 26.65 FEET 2 DEGREE DIVERGENT AP~G1.E (1JUNE13) - - 

26,55 FEET 2 DEGREE D IVERGENC E ANGLE (15APR73) 
______

INCID ENT ANGLE

10 2 0 40 50 60 
- - 

70 75 80 ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

4 —-—1 7f f 2 7~~~2.6 2. 3,~ 0 5,86 5.88 2.641 2 .30 - 
2.24 4.80—23,97

2 i5.1~~ 6, 15,2 13, 12. 08 — 5.61 — 2 . 2 0  —5,02 ~— 1U.1.4 12.01 —6 ,87 42,02
~) lD .0fr12,O—13.l 13.1—1i ..30 15,5 8 i6,~ 9 23’24.b2~’13 

30,99 37,8 ~3,0 8
1. 11,0 11 ,3 11.5 —9.9 —5 ,05 2,32 6,21 — .06 —2.35 10.70 —e .50 61.08
5 — 9.1 10.1 —8.9 -b ,1 ~3.99~ — ,77 7,13 5, 07 — ,~~~. — 1 ,51 —2 ,65—57,61 —

6 Ii ’,O — 5 , 3 0,0 0.0 3 ,70 g, 73 12.53 12 ,50 9,)) 0,00 38.’, —72 ,73 
- -7 12 ,0 2 ,4  2, ’. 4 ,8  5, 31 7,53 15,43 14,74 11,45 4,65—~ 6,86

____ 8 1 1,2 10, 3 10,4 —8 ,9 —7 ,75 —1,51 1.05 —6,17 27.13 11,04. 19,40—64,05
9 13 .8 13 ,7 14.1 11.3 — 4.67 — .42 4 ,21 .74 — ‘.,L? 11.67 25,71 71,93

13 17.3 14.9 15,2 13.3 —8 ,20 —2 ,73 2,05 1.32 6,13 —5 ,4 5 22 ,86—72 .56
11 17,8 19.5 19,~ 20 ,5 20 ,26 19,71 21,05 25, 23 32 ,’)3 37,7.4 4.8,48 68. 75
12 30,0 27.5 22 .5 18,9 19,35 17,7 3 11,40 11,4.8 20 ,20 24,14 62.96 85,19
13 3,1 0 .0 0 ,12 3.2 3,30 6,5~, 9,78 4 .76 3 ,3 5  3,51 17.53 22.12
1s4 14.2 4.2~ 4,5( —4.8~—7 ,03fr12 ,99~ 1k.4b~-tt ,1t — l, ,2 7  10 ,75 33,53( 6,72
i5~— 5.6 — 5 .br— 5.6r 6.3r 5.’.81i u .UU i7.2? 1o;85 19,48 16.90 28.991 21,43
111_ S. D — 8 . 9 — 6 . G~ — l . 6~ — 3.1,5j — .51 1.76 —2 , ’ .9 — 4 , 4 2  —3 ,’ .9 i.11_20 .25 

- —

GRA ND HEA~4 
- 

9.0 
- - -- ST O DEV - 19,4 - - - -

tl~ A~-l 0EV lEAN 0EV MEAN 0EV
— 14 “— 8 ,98  9,28 ~~~10 —9. 13 6.70 20 —8. 35 8.41

- 
.~0 —6.58 8.4.6 

- 
40 —5 ,27 e.35 

- 
50 

- 
—2. 34  3.83

613 1,2.3 11,69 70 — 1,53 12,20 75 —4 ,9 ’. 15,30
80 — 6. 55  15.07- 85 —11 .50 27,09 88 —44, 36 34.96

- -  MEAI4 0EV MEAN DEV ~~~ 
- MEAN ~~~~~~~~~~~~~~~~~~~1 1,83 8.4.0 2 — 13 ,4.2 10.07 3 — 23 , 15 15, 23

.. —1 0 ,31. 17,07 5 —7,44 16,68 6 —5. 58  25,01 - -

7 2 ,58 1-9,60 8 — 14, 79 17,2’. 9 —13 ,68 20 ,05
13 — 13.65 20.b3 11 —2 9 ,2q 15.5? 12 —2 9 .26  22 .15
13 6.1.9 6.82 14 .53 12,58 15 112.50 11.62

- 16 —4,44 5 .78  - - -

LESS. THA N 27. g,qQ~

2— 5 7.  19. 277. 
-

5— 137. 20,317.

10—1 5 7 .  19.27’/.

15—20 7. 11.987. 
-

GREAT1 ~R THAN 207. 19, 2 77.

39



-— 
_ - ~~~~~~~~~~~~~ _ S rfl..jr_.._. _~~•....._ —

Table 19. Data and Analysis — 6 Feb 74/6 May 73

BRIGHTNESS RATIO’

FDLOED - 50 FEET - - .5 DEGREE DIVERGENT ANGL E - - (6FEB74. )  - - 

INCIDENT ANGLE 

— 4 - 10 20 30 - 
‘.0 50 60 70 75 80 85 88

1 16 ,7 17.3 i) .5 16.4 16.83 15.78 15.46 11.73 8 .4 3  .,g1 2.35 1,56
2 ,..3 ~3 .8 51.0 47.6 42 ,73  35,86 28,9~ lg, 21 1., 00 6.67 2 ,15 2.76
3 85.4 o5.6 82 ,6 73 .7 56.59 33 .78 11,,5c 5.41 3.24 2.21 2,67 8.66
1. ~8. J ‘9.9 65.1 72 .6  75. 38 54.97 44.77 22.00 13 ,29 6.82 3 ,88 9,25
5 79, 3 79. 5 75. 2 65 .4 51.61 34,67 20 ,10 9.51 5,57 3 ,57 3 ,45 9,98
0 7,~ 7.5 7, 3 6.5 4 .56 2 ,61 1,42 .9’. .91 1, 33 2 .57 8.89
7 13 .1 13 ,1 12 ,g 12 ,4 11,12 9 ,03  6,59 3,91 2 ,~~5 2, 2t 2 ,83 9,25

- -  

8 54 . 2  s 3 .3 48 .9 4 1, 0 31,5’. 21 ,22 12 ,30 5.58 3,,9 2 ,40  2,87 9, 13
9 57 , - s 55 ,9  47 ,5 33 ,8 19,79 9,16 4 ,41 2,13 1,58 l .So 2.80 9, 37

13 3~~.T 34. ’. 31 ,8 25 ,0  17.73 9,44 1.,1,9 2 ,33 1,o9 1.69 2.81 9,71.
11 2 1.9 21 ,4 18,1 13 .5 8.97 5 .39  2.88 1.51 1.~~6 1, 35 2.1.4 8,6~12 2 1,7 20 ,7 17,8 13.1 7,74 4,20 2,19 1.25 1,15 1,39 2.74 9.98
13 4,3 4 ,7 4 ,4 4, 0 3, 32 2 .82 2 .4 5 1,90 1.bO 1.37 1,24 1
t4 3 ,5 3 ,4 3 ,3 2 .5 2.12 2 ,12 2,15 1,79 1. 1.7 1.23 1,11 1, 8
15 2 .~ 2 ,7 2, 5 2 .3 2. 01 1,78 1,,? 1.40 1,33 1,39 1.75 3•y O
16114.5111,6 68.2 18. 9 14.39 l2.81 11,49 10.18 9.23 7.73 4.62 2,53

BRIGHTNESS RATIO’

50 FEET ” 
~5 DEGREE DIVERGENT ANGLE - (6MAY73 ) -

INCIDENT ANGLE
-- —4 10 20 - 30 ‘.0 50 60 70 75 80 65 88

1 14,~. 15,1. 16,’, 15.9 16.23 16.11 14,94 11.21 8, 31, 4.86 2, 34 1,31,
2 46.3 48.3 49,0 46,1.141,52 37.56 29,46 20,04. 13,51 7.23 1.97 1,15
3 75,2 78.2 77.9 70.0 80.65 66,04. 41.32 20.71. 6 .46 4 .24 2,85 1,53
4 50,3 53.2 59.5 67.? 69.57 60,&,~. ‘.0.~ 6 20,1? 12.06 5.93 1.97 1,77
5 o8.5 69,8 69,3 51,2 48,43 33,51 19.57 9,26 5.65 2 ,85 1,45 1,C9
6 6.’. o.k 5.5 6.1 4,26 2.’.2 1.16 .55 .41 .36 .59 1,50
7 10.8 11.2 11.6 11.2 9.85 8.01 5.69 3,26 2,12 1,25 .93 1,50
8.3 .8 5,0  i.3 . J  3~ ,6 27,7’. 19,12 10.55 4,91 2 ,95 - 1,49 .89 1,50
9 *.6,J 5,7 41,0 29. 0 16.63 8,2 ?  3.81  1 ,66  1, 13  .73  .70 t ,’.i.

13 30 ,0 31..’. 28,9 24.2 1~~,52 8.81 4,22 1.88 1.2, .79 .79 1,77
11 19,2 19, 0 16,9 12,9 8.51. 4.89 2.53 1.11. .73 .55 .64 1.1.7
12 18.1 18.2 16,, 12,3 7.50 3,95 1,84 .84 .5-3 .1.6 .70 1,77
13 4,5 ‘.,5 4, 3 3 ,9 3 ,20 2 ,75 2 ,35 1,90 1,5-3 1.39 1.2? —1 ,12
14 3 , 3 3,2 2,9 2,5 2,1 2 2 ,17 2,17 1,8~. 1,5! 1.21 1.33 i,Oq
15 2,b 2,~ 2,5 2, 2 1,93 1,71 1,52 1,21, 1,11 1,03 1,07 1,18
isi00.61UE 8 65.7 1s.3 1’..0is I ~ .60 Ti.33 13.33 9.53 P.63 3.83 2,3*
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Table 19. Data and Analysis — 6 Feb 74/6 May 73 (cont ’d)

ANAL YSIS

FOLUED 50 FEET T.5 DEGRZE DIVERGENT ANGLE -- ( SFEI3T4 )
50 FEET .5 DEGREE DIVERGENT ANGLE (b~ AY 73 )

- - 
IN C I D E NT ANGLE 

-

—I. 10 20 30 411 50 60 - 70 - 75 80 85 88
~~

_
~~1~

ti6 0  12.3 1 6 . rr  3.1 3.70 ‘..1(~ 3,’.~ : 4 .64! 1, 0 1.031 .85 15.’.2
2 15.8 11.4~ 4.ij 2,6 2.91 —1.86 —1.70 - —4.lli j — 3 .7 —7.75 9.1411.1.74
3 13. s.! g, 5~ ~~~~ 5. 29.86 ‘.8.85~64.79i.73 ,92l_ 49.e —1.1,88 —6,32465, 01
‘. 15,3 112 ,5 9.4 7,2 8.35 7.5d~ 10,38. 9.071 10,2 15,G1

~ 96,95422,505 15,8 13,9 1  8.5 6.9 
~

‘57 i 3.46 2,71 2 .70 3.8 28.7?jl38.~~~kOi .5l
6 17.2 17.2 12.3 6.6 ?. 04j 7.85 22,’.1 70 .911136.5 261,11335.59492,57

— —  - 7 21.3 17.0 11 ,2 10.7 12 ,89: 12 ,73~ 15 ,82 t9.9’.~ 34,~ 76 , 8020 4 ,30516,67
— 

8 23 ,7 18,4 13.7 12,0 13 ,70~ 10,98 ~~~~~ 13 ,65~ 17,’1 61 ,0 7 22 ,475 0 5,57
9 2~~,7 2 2 ,3  15, ’~ 16,5 19 .001 13.16 15,75 28.311 52 ,73137, 14 03,00550 ,69

- - -  
10 15,7 13,2 10.0 7.’. 7, 32~ 7,1S 6.1.0 23 .94

1 
3’.,13113 ,92 55,70 50.23

11 1~~.1 12.6~ 7.1 ‘..7 5. 0’,
~ ~ .D9 13.~~3 32 ,4~, 61,~~’,t1.5.4, 81,254 89 . 12

12 19.9 13 , 7 1  7,9 5,5 3 ,20 ; 6 ,33 ig,02 5U .00 94.C2202.17291.43463.81.

~ 
ó.7 I ,’. 2, 3 2 , 5  3 .75 ;  2,55! 3.81 0 .00 ;  —1 ,84 —1, 44 —2 , 35’15. 18
6.1 6.3 3.’. 0.0 0.00j~ 2.30 

_ .92 _2.72; — 3 .29 — .83 14,52 54. 13

4 ~~ 7.1 3,8 0 .0 4 .5 4 ,15 ‘..09 3.29 12.90? 19.e2 3’..95 b3 .5~~213 ,56
15 1J ,8~ 9,6 3,8 3.3~ 2,49 1.67 1.41 — 1 ,64~ —3.15 —2. 03 —8.51 — 3 ,80

J T I I

GRAND 11~ A N= 49.9 - S TO DCV= 119.6

MEAN 0EV MEAN 0EV MEAN 0EV
~~1, 15.50 - 

5.56~ 
- 10 12. 39 - 5. 00 20 7 ,55 ‘.,3

33 6,25 ‘.,11 40 4,39 10 ,36 50. 1.89 14, 18
- 60 - 

‘ ..22 19.90 
- - 70 11,63 30 .71 - 75 2 5,33 4 .4 . 4 8

83 ~~~~~ 86.21. 85 135,51. 132.30 88 310,56 239,1’.

- - - - MEAN DCV - MEAN 0EV HEA’I o~ v - - —  -  - -

1 5,13 5,63 2 14, 03 4.0,81 3 1’.,qD 145,41
- 52 ,05 119.34 5 52,77 116.18 - 5 115.62 161 .86 - -  -

1 79.46 148, 30 8 77. 75 145, 25 9 9~ ,56 ft,L.,90
rD~~~~?8; ?6 137.8a— 1r 89. 27 15u .57 12 — -

~~~.2’. 147 .0L~ 
- - - - - -  — 

13 —16.23 ~2.71 ii. ~.i? 16.75 15 - 31.03 ~0,31

I 

If, 1.1,1 6.03 -

LESS T HAN 22 8. 332

2—5x 
- - - - 

20, 312 
-   _ - - - 

- 
- - -

5—L OX 17, 192 -

10—152 14, 062 -

15—202 11,1.67. 
- -  -

GRj A TER THAN 202 28,657. 
- —
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Table 20. Data and Analysis — 10 Feb 74/5 May 73

BIUGIITNESS RATIO’

—rOLDED — 5o FEET — - 1—1/3 . DEGREE DIVERGENT ANGLE - (10FE874) - -

— INCIDENT ANGLE~~~~~~~~~~~~~~ 

— 6 r ~~~10 
- -  20 - -  30 ‘.0 50 60 ?0~~ 75~~ 80 ~5 88

1 10,9 11.2 11.3 10.7 i0,€0 10,55 10.21 8.58 6.73 4.60 2.59 1,50
2 21,5 22,0 21,1. 20.7 19.48 17,53 15,.3 13.55 11.83 7.79 2,69 .62
3 34,7 34,7 34,5 33.8 ~~~~~ 19,15 10.30 4.01 2 ,45 1,27 ,49 .20
I. 29.9 30 ,3 33,1 39. ’. ‘.7.96 4. 8 .70 37, 02 19.20 12,37 6.71 2 .22 .58
5 38.4 38 .4  37,4 36 .5 31.87 24 ,19 15,93 7.84 5.14 2 .84  .99 .33
6 3.6 3 ,’. 3, ’, 3,3 2,~~I 1.72 .9 7 .45 .30 .17 .09 .08
7 6.5 6.6 6.6 6.7 6, 37 5 ,71 4 .58 2 ,9 1 2 ,38 1,2’. .1.3 

- 
.16

8 20 ,3  2 0 .6  20 .2  19.1 16,53 12,71. 8.82 4 .88  3.2’. 1. 69 .55 ,18
9 16.7 16.4 16.5 14 ,9 10,61 5, 14 3,2’. 1,53 1.01 .58 .26 .12

10 i4,ri1.,5 14.2 12.9 9.90 ~ ,30 3,5~ 1.62 1,05 .60 ,25 .12
11 7. 2 6.9 6.7 6 .0  4.~47 2 ,9 7 1.80 .89 .58 .33 .14 .09
12 6,3 6, 2 5,0 5.2 3 ,75 2, 27 1,24 .65 ,4t~ .25 .11 .09
13 3 .8 3 ,8 3, 7 3 ,5  3,~ 5 2 ,66 2,18 1,54 1,’.3 1,25 1,15 1.07
16 2 .3  2 , 8 2 ,5 2.2 1.77 1.62 1.58 1,41 1.27 1.19 1,2~ 1,1.1
15 1,9 2 .0 1,9 1,9 1.77 1.62 1,52 1,23 1.23 1,1’. 1.07 .59

23~~~~23~~~~~7~ 3 9,8 8 .s 3~~~s .12 7,68 7. 18 6 5 6 . i f 4~5 i 2 ,85

- 1 BRIGHTNESS RATIO’

- FEET 1—1/3 OEGREE OIVERGENT ANGLE 
- (5MAY 73) -

- INC I DE NT ANGL E
- - - 

— ‘. 10 
- 

20 
- 

30 1.0 
- 

50 60 70 75 
- - 

80 85 88
1 10,5 10 ,~ 10 ,9 10 , 3 10 ,07 9,58 9, 02 7.25 5 .89 6.12 4.97 ‘..35
2 21 ,’. 21.0 21.0 20.1 18,93 16,80 15.03 13 .08 11. 3.. 11. 08 4.90 1.52
3 33,3 33 ,5 33 .3 32. 3 2-7,65 18, 18 8. 59 •3 ,35 1.93 1,41. .67 .26

—

~~~ 1 0,J 3~ .5 33.6 39,7 49.06 ’.8.94 3 5.71. 18. 53 11.37 ~ .39 3.69 1.19
5 3~~,0 35,9 36. ’. 35.2 31.18 24.27 16.05 8, 16 5, 3~ ‘.,25 1,86 .50
6 3,i. 3.2 3 ,2 3.1 2 ,49 1,51 .50 .40 .~~~, .19 .09 .05
7 6.’. 6.4 6.. 6,5 €...0 5,55 ‘.,3s 2,83 2,35 1,78 .77 ,31
5 18,4 18.9 18. 3 18,0 16,00 12.74 

- 8 ,46 4,75 3.18 2 ,35 .91 ,31.
9 15,4 15,3 15, 0 13,9 10 , J7  5.88 2 .90 1,51 .3’ .52 ,‘.2 

- -  
. 18

10 13,’. 13, ’. 13,5 12.1 10.)?  6 .08 3 . .S  1.65 1. 3 7  
- .8’. .40 .16

11 6. 5 6. 3 6.1 5, 2 4, 12 2 ,57 1,e,0 .82 .,! .46 .23 .12
12 t .~ 6,1 6.0  5, 3 3 .88 2.2b 1,19 .58 .815 .29 .11 .01.

~~_ l3 4,3 4 .4 4 ,3_ 4 ,0 3.5€ 2 ,97 2 ,37 1,83 1,35  1,74 1,81 2 ,54
14 2 ,9 2 ,8 2.5 2 ,2 1,83 1. 74 1,77 1,50 1,~~’ 1,49 1.73 3 ,Og
15 2.2 2,1 2.1 2.0 1,77 1.50 1,40 1, 14 1.)’ . 1.4 1 1.84 2,’,3
16 �2.5 22,5 17,0 10.1 6.71 5,05 7,59 7, 23 1.91) 3,28 1.63 2 ,40

42

- - - - - ~~~~~~~~~~~~ _ _ _ _



- - —
~
-- —- ~-- ~~~~~~~~~~~~:

- - i - - -. —-- —-

Table 20. Data and Analysis — 10 Feb 74/5 May 73 (cont ’d)

ANALYSIS

F0LDED~~ 
- 50 FEET - 

1-1/3 DEGREE D I V E R G E N T  ANGLE - t1OFEE?1.) - - -

50 FEET 1—1/3 DEGREE DIVERGENT ANGLE (5MAY73 )

- - -~~ - 
INCIDENT ANGLE 

-- - - - - -- -

1. 10 20 30 40 50 60 70 75 80 85 88
1 3 ,3~ 5 ,7~ 3,7~ 3 .91 5, 2~ 10.13 , 13, 19 18.34 14.~~€,.24.e* 47.89 -65 .52 

- --

2~ 1.91 4 .8’  1.31 3 ,0 1 2.91 4.35~ 2.66 3. 59 ‘..c~~-29,6g .45.IU-5g.21

~~3 .sr~~.s; ~~~~~~~~~ 3 ,54 ~5,31 19.91j 19.70 28.~~s .11.81 26.3 7— 2 3 ,08 - -

‘. — .3 ’ — .7~~— 1.5  — .8 — 2 ,2’, — .1.9 3 .5 81 5,62 3.J’+ -2 5 , 5 ’ . 39 ,81 .—5 1.26 
-5 6,7 

~~ 
2 ,7  3 ,7 2.21 — .33 — .75 —3 .92 —k.~.C - -3 3 ,18 ‘ . 6 .77-53 .75

,
~ 5. -i 6.3~ 6.3 6. 5 4 .82 13.gl 21.2 5 12 ,50 20.~~~•1~ ,53 0 ,00 ~ 8,00
7 

- 
1~ 3 3.1 3.1 3.1 — ,‘.7 2 .88 5,85 2 .33 .97.33 ,31, ‘44 , 1EJ ’45 , 39

8 10 ,31 9,0 1Q,4~ 6. 1 3,31 0 .00 4.26 2.7-4 1 ,oc j -2 8 ,0g 3 9 , 56— 4 7. 06
9. 0.4 : 7, 2 10,0 7,2 5.36 4,42 11.72 1,32 4 . i2 29, 2 7 38. lOj _ 33 .33

10 5,7 8,2 4,4 6.6 — 1,69 3,~~2 3,79 —1 ,~~2 — 1, ;~7-2 3 , 57
11~ 10.8 9.5 9.8 15.4 8.50 15.56 20 ,00  8.5’. 5, L~~-23, 26 -39.1 3{— 2 5.00
12 , 1,~ 1.6 0 ,0  — 1 ,9 — 3 ,35 .1.’. ‘..20 12. 0 7 15,79-13.79 0 ,00f 125, 00
t3~ 11 .5— 13 ,6 14,3112,5 -14,33 10,44 ~8, 02 10,38~~~7,7’.~~28,16 •36. ’.€~— 5 ? , 8 7  - -___ ~_ L 4.j 0.3

; 
0 !0j ~~4 .0~ 0,0 — 3 .28 —6 , 9 0  10.73 — 6 , 0 0 1  1.E. C .23 .13_ 27 . 17 !_ 54. 37 

- -

~~~~~ — 9.5~ —5.0 0, 00 5 ,00 8.57 12.28 ld
~~~?r l9 . lS  4 1,85 63 .37

16! 11.4 1 - 
4.1.1 1.8 —3 .0 _ .92f .6 71 — .13 — .69 .7 e 88. IIF7S.69r 18.75

GRAN D 1ftAN — 2 .7  STO DEV= 25,0 - -

MEAN 0EV IIEAN 0EV MEAN 0EV
--  

-.‘. 
- 2 .50 6.80~ 10 - 3 .20 - 5.g0 20 2,30 6 .50

.33 2 .31 ~,27 40 .60 5,29 50 3.21 6.75
- 60 t~.1ó 9,31 70 4 .67 8.59 75 6.62 9.96

83 —17.26 ~8.98 85 — 20 ,86 54.65 88 —25 ,5 1 52 ,15

MEAN 0EV ~~ MEAN DEV - M E A ~’I 0EV -

1 - — .00  26.61 2 
- 

— 8.72 22 ,59 3 2.5~) 16,62 
-I. —9~ 59 Ig , 00 5 —1 0 . ..5 22 ,52 5 12,2,~ 17, 31 - - 

- 
-

7 —o.39 20 ,09 - 8 —5.55 2 Q , 3~ 9 — 3 ,45. 18,49
1 0 5 ~ 2S 15,75 -fl ;q3- 19 ,78 12 11.8l: 3~~,’.0~~~~~~~~~~~~~~~13 —1~~.76 14.98 14 — 10,2 5 16,70 15 —9 ,1g. 23 ,’.g
16 21..2~, 54, 21

18.757 .

2— 57. 
- 

24 ,437.  
-  - - - - -

- 
5-137. - - - 

16.677. 
-  - - -  -- -

_

-

10—157. 11.98 7.

15—267. 5, 217.

GREATER THAN 207. 22,927.
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V

‘l’able 22. Special :~tia lysis of Set 14 of Table 21

Set ~sumber From Table 21

14 14a 14b
-4° th ru 88° _4 0 thru 700 -4° thru 88°

- 

- 
Incident Ati g lt-~ Inc ident Angles Incident Angles

Sample \~~. Mean Std 0ev Mean Std Dew Mean Std Dcv

3.04 7.90 6.76 4.79 5.62 4.86
2 14.03 40.8 1 3.64 6.86 1.76 7.29
3 14.90 145.41 11 .78 41.68 -28.10 33.60
4 52.05 119.34 9.98 2.75 10.50 2.90
5 52.77 116.18 7.57 4.99 9.32 8.21
6 115.62 161.86 20.19 21.27 55.92 82.99
7 79.48 148.30 15.20 3.98 23.28 20.06
8 77.75 148.25 15.34 4.13 20.17 14.85
9 99.56 164.90 19.29 5.80 34.42 37.94

10 78.76 137.88 IL3~J 6.06 23.92 32.86
I l  89.27 150.57 11.74 9.37 30.09 44.22
12 98.24 147.01 15.82 15.1 1 42.36 62.84
13 -16.23 627 1 3.26 1.93 228 2.68
14 3.77 l6 75 1 .23 3.58 .57 3.50
15 31.03 60.31 5.05 3.80 9.52 10.6 1

16 1 .41 6.03 4.30 4.98 2.92 5.27

_  _  

- .
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IV. IH S(:t SSIUN

10. Anal ysis of l)ata. \ I I ~ l~ ~is of t h e  data fo llows:

a. ‘Flu data indicate that

• ( 1 )  82.7 perc ent of the anal yzed samp le pair s of 14 - s t  data agreed to
w i th in  20 percent.

(2) Ô2.8 p t - r I - i -n t  agreed (4 ) w i th in  10 perceli t.

b. i ’hie s~~te,,i ~ .- hip tolerances appeareil to be Lou great , especiall y for t h e
greater aiig le s-uf -it i t -ideii ce rne a sur enieti ts.

r . I hie ni e tl io ti  i~ fea sible ; of 1140 coiiip ared samp le pairs (>1 data , uni v an
a%er age (ii ).84 percent (lid iiot agree to i th in  20 percent of each other. In one set of
180 pair s of data . oii lv 4 pairs exceeded 20 h ier cetlt .

I i .  Anal ysis of Systems. .-~iia l~ si~ of [lie svst enis follows:

a. ‘i’lie smgle-foid e ( I  beam s~ ~teni was tedious and time consum ing to set
4 up and the double-folded sy stem ~ as even more so.

b. ‘Fhie three axes of each component had to be correct in order for the
li ght  beam to be re flected onto the samp les at [lie same time for the receptor to view
the samp le. At times the setup required approxi m ate ly 8 hours of adj usting, ali gning,
checking, and real igning before it was determin ed to be acceptable. ‘l est personnel ,
working in the darkened room and moving about while perfor m ing the task , tended to
knock the test se tu p components out of alignment. Reali gnment of the test setu p was
necessary . ~either the long setup times nor realignments had been pr ediCte( l . ‘lo use
the folded-beam method effectivel y for measuring the retror eflectivity of samp les
woul~I necessitate a permanent system to control tolerances. The nonpermanent test
setup was not deter m ined practical unti l afte r the anal ysis of the data.

12. Specification Revision. A discussion of specification revisions necessary
follows:

a. Interi m Federal Specification T’l’-C-OO 1060, ~Coating Compound ,
Reflec tive ,” and Federal Specification , ‘Paint; Traffic , Prem ixed Reflectorized ,”
require a test distance of not less than ten times the greatest dimension of the samp le.
These specifications can be re~ ised to use a foldcd.beani nwthod.
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h. Federal Specification i~.S-300 , “Sheeting and ‘I’ape , Reflective: N u n -

xposed l.ens , Adhesive Racking,” requir es a test (listance of 50 feet; thi s specification

can be revise d to accep t a new test inc thud lor mcasUr iiig t h e  rc trore flee tance .

c. Military Specification ~IlL-S-2580 , “Signboar ds, Blank (for Tem porary

Outdoor Si gns).” requires a test distance of 50 feet; this could be revised to use a fl~ W

m ethod.

IV.  CONCLUSIONS

13. Conclusions. It is concluded tha t :

a. A folded .beam method for measuring the rctroreflectance property

of samp les is acceptable , except that the test setup tolerances must be controlled

ti ghtl y.

b. To control the error tolerances adequatel y would necessitate permanent

installation of the test equipm ent or permanent fixtures for attaching thi , test equi p-
imicr i t.

c. A permanent installation of the test equipment would require design ,

fabrication , and installation which should be weighed against the future work load.

d. The sample holder design must be such that the settings would be more

accurate and reproducible to result in obtaining good data.

‘1
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