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ABSTRACT 

Safety eva lua t ion t e s t s w e r e p e r f o r m e d on the LASL DART 
M i n i t h r u s t e r to d e t e r m i n e in a p r e l i m i n a r y way the behav io r of 
th i s device in a n u m b e r of a b o r t e n v i r o n m e n t s . The t e s t s included 
o v e r p r e s s u r e , f r agmen t impac t , g r a n i t e i m p a c t , a i r d rop , and 
sol id p rope l l an t f i r e . A d e s c r i p t i o n of each t e s t and the r e s u l t s 
a r e p r e s e n t e d . 

The cutoff date for i n fo rma t ion in th i s r e p o r t i s J a n u a r y 1, 1971. 

Key w o r d s : o v e r p r e s s u r e , f r agmen t impac t , a i r d r o p , f i r e 

Clb 
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SUMMARY 

The H a z a r d Definition and Eva lua t ion Division of the Sandia A e r o s p a c e 

Nuc lea r Safety D e p a r t m e n t d i r ec t ed a s e r i e s of safety evaluat ion t e s t s of the 

LASL DART M i n i t h r u s t e r . The t e s t s were planned to inves t iga te , in a p r e l i m i 

n a r y way, the behav io r of the device in a safety evaluat ion s e r i e s of t e s t s . 

The t e s t c a p s u l e s w e r e m a d e up p r i m a r i l y of a g r a p h i t e hea t shie ld , a T Z M 

al loy s t r e n g t h m e m b e r (as a t h r e a d e d a s s e m b l y ) , and the fuel conta inment can. 

The fuel conta inment can was TZM al loy for uni t s 1, 2, and 3 and was Mo 50% wt 

+ Re 50% wt a l loy for un i t s 4, 5, and 6. A i r d rop t e s t s w e r e conducted with 

dummy uni ts of five different conf igura t ions . 

A i r d rop t e s t s w e r e conducted to d e t e r m i n e the ac tua l t e r m i n a l ve loc i ty in 

o r d e r to e s t a b l i s h r e a l i s t i c i m p a c t t e s t ve loc i t i e s . Impac t t e s t s w e r e then con

ducted a g a i n s t a g r a n i t e t a r g e t at 110 p e r c e n t of the s e a l eve l t e r m i n a l ve loci ty . 

Shock tube o v e r p r e s s u r e t e s t s w e r e conducted a t a p p r o x i m a t e l y 600 and 1200 ps i . 

A f r agmen t i m p a c t t e s t was conducted with an a l u m i n u m f r agmen t at a p p r o x i m a t e l y 

1500 fps. A solid p rope l l an t f i r e t e s t was conducted with a b a r e capsu le . 
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DART MINITHRUSTER SAFETY EVALUATION TESTS 

INTRODUCTION 

DART is an acronym for Decomposed Ammonia Radioisotope Thruster 

(Figure 1). The DART is a radioisotope thrus ter designed to produce a thrust of a 

few millipounds with the objective of serving such functions as attitude control or 

possible station keeping of a space vehicle. 

Sandia was requested by G. P. Dix, of the USAEC Space Electr ic Power 

Office, to perform a ser ies of preliminary safety evaluation tests of the DART heat 

source configuration. The Hazards Definition and Evaluation Division of the Sandia 

Aerospace Nuclear Safety Department directed this se r ies of tes ts . These tests 

were in support of the Los Alamos Scientific Laboratory which had the design and 

fabrication responsibility for the DART Minithruster. 

Graphite 
Heat Shield 

"N. 

1.4 j 
m 

1 i 
i Xfii.'' ; 

TZM Strength 
Member 

Fuel 
• Containment 
Can 

Impact 
Dome 

Figure 1. DART Minithruster 
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The se r ies of tes ts , the test conditions, and the posttest visually observed 

test resul ts a re presented in Table I. Figure 2 shows the general test configura

tion; a i r drop tests were conducted with dummy units of five different configura

tions. The test units were returned to LASL for postmortem evaluation. 

TABLE I 

Test Summary 

Airdrop 

Overpressure 
(600 psi) 

Overpressure 
(1200 psi) 

Overpressure 
(1200 psi) 

Fragment impact 
(edge-on aluminum 
sheet into impact 
dome, 1500 fps) 

Granite impact 
(290 fps at a 
45* angle) 

Granite impact 
(290 fps at a 
45 ' angle) 

Solid propellant 
fire (direct con
tact with 
TP-H-3062) 

Test Unit 
Number 

Not 
applicable 

1 and 4 

2 

5 

4 

3 

6 

1 

Test 
Configuration 

Five different con
figurations 

Capsule in graphite 
heat shield 

Capsule in graphite 
heat shield 

Capsule in graphite 
heat shield 

Bare capsule from 
600 psi over
pressure test 

Capsule in graphite 
heat shield 

Capsule in graphite 
heat shield 

Bare capsule 

Test 
Facility 

Tonopah 
Test Range 

Sandia 2 ft 
shock tube 

Sandia 2 ft 
shock tube 

Sandia 2 ft 
shock tube 

Sandia 
sled track 

Sandia 
sled track 

Sandia 
sled track 

Sandia 
Laurence 
Canyon 

Test 
Temperature 

C F ) 

Ambient 

500 

500 

500 

500 

2000 

500 

Ambient 

Test Results 

Terminal velocities were determined. 

Graphite shattered; complete capsules 
recovered; strength members cracked. 

Capsule broken up, fuel simulant 
released. 

Graphite shattered; complete capsule 
recovered; impact dome severely cracived. 

Strength member shattered; fuel can r e 
covered intact, no fuel simulant released. 

Graphite and strength member shattered: 
fuel can breached, small amount of fuel 
simulant released. 

Graphite and strength member shattered. 
Fuel (an ruptured, all fuel simulant 
released. 

In fire for 4 min 45 sec. Copper calori
meter in test melted, resulting in capsule 
exposure to pool of copper, capsule and 
fuel can breached in small area, fuel 
disks visible. 

Figure 2. DART capsule test configuration 
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AIRDROP TESTS OF FIVE DART 
MINITHRUSTER HEAT SOURCE CONFIGURATIONS 

Summary 

Twenty models representing five different DART Minithruster configurations 

were drop-tested at the Tonopah Test Range. The pr imary objective of the tes ts 

was to obtain terminal velocities and reduced radar trajectory data for the different 

configurations. All drops were made from a fixed wing aircraft (C-47) traveling at a 

a speed of approximately 100 mph at an altitude of approximately 15,000 feet msl. 

Free-fa l l flight was in a predominantly tumbling mode. The average terminal 

velocities, measured at KS6500 feet msl, were 311 fps for configuration No. 1, 

260 fps for configuration No. 2, 285 fps for configuration No. 3, 110 fps for con

figuration No. 4, and 116 fps for configuration No. 5. 

Test Objectives 

The pr imary objective of the drop tests was to obtain the terminal velocities 

and reduced radar trajectory data for the five DART Minithruster heat source con

figurations. 

Test Specimens 

The drop test models consisted of five different configurations (Figure 3). 

All of the models were constructed to simulate the size, shape, weight, center-of-

gravity, and moments of inertia of an actual heat source. 
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Sharp Corners 

4. 63 dia 

4. 65 
Sharp Corners 

)r 3 .90" 

3. 59" dia 

M. 
Configuration 1 Configuration 2 

0. 25" R Rounding 

3. 59 dia 

3. 90" Sharp Corners \̂ 

Configuration 3 Configuration 4 

0. 25" R <\̂  
(4 places) "^ 

0.1"R 
(8 places) 

Configuration 5 

F igure 3. DART Mini thrus ter heat source a i r drop tes t configuration 
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Test Details and Results 

Test data were obtained by radar and movie camera. An MPS-25 C-band 

radar was used for the main source of trajectory data, and a Mitchell camera was 

used to obtain documentary films and backup trajectory data. Meteorological data 

were obtained by radiosonde for the test day; the data included atmospheric condi

tions up to and including the drop altitude. 

All drops were made from a fixed wing aircraft (C-47) at an altitude of 

approximately 15,000 feet msl and at a forward speed of approximately 100 mph. 

The models were dropped onto the Yucca target at the Tonopah Test Range. A 

summary of the test resul ts is presented in Table 11. Velocities for units 5 through 

20 were calculated from radar plots and Mitchell camera time-of-fall data. This 

was necessary because radar data were lost due to a power failure during the test. 

Correlation between radar velocities and calculated velocities has been very good 

in the past, so the velocities given a re judged to be accurate. Appendix A contains 

computed meteorological data for the test. Complete radar trajectory data showing 

drag coefficient, velocity, altitude, dynamic pressure , and mach number versus 

time and drag coefficient versus mach number for units 1-4 a re presented in 

Appendix B. 
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TABLE II 

Summary of Air Drop Test Results 

Weight Terminal Velocity 
it No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Configuration No. 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

(lbs) 

11. 058 

11. 064 

11. 062 

11. 062 

4. 900 

4. 900 

4. 900 

4. 866 

4. 872 

4. 872 

4. 876 

4. 862 

0. 625 

0. 625 

0. 625 

0.622 

0. 618 

0. 618 

0. 616 

0. 618 

(fps)* 

310. 0 

313. 3 

308. 3 

313. 3 

262 

263 

257 

260 

278 

293 

283 

109. 5 

109 

123. 5 

114. 5 

^Terminal velocity is the last measured velocity at 6330 feet msl which is approx
imately 600 feet above terra in . 



SHOCKTUBE OVERPRESSURE TESTS 
OF THE DART MINITHRUSTER 

Introduction 

The LASL designed, fabricated, and assembled DART Minithruster capsules, 

containing a solid solution cermet simulant (SSCS) fuel (Figure 2), were tested in 

Sandia's two-foot shock tube at overpressures of approximately 600 and 1200 psi. 

The tests were conducted using the atmospheric pressure at the test site for the 

pressure on the low side of the shock. The shocks were created by exploding 

shaped charges of high explosives in the shock tube installation. The charges were 

designed to give the desired shock strengths (Table III). 

TABLE III 

Test Conditions 

Test 

I - Event 70-130 

II - Event 70-131 

Peak Static Overpressure 
at Atmospheric P r e s s u r e 

of 12 psig 

650 psig 

1170 psig 

Equivalent Peak 
Overpressure at 

Sea Level 

742 psig 

1337 psig 

Impulse 

2. 1 psig-sec 

2. 5 psig-sec 

Test Objectives 

The objective of the tes ts was to determine the response of the LASL DART 

Minithruster to simulated launch abort overpressure situations. 
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Test Details 

Two capsules were used in each overpressure test. Both capsules were 

identical with the exception of the fuel can. In one unit, the can was 0.020-inch 

thick Mo 50% wt + Re 50% wt alloy; in the other unit, the can was 0-020-inch thick 

TZM. The units were suspended freely in the shock tube about one foot apart , with 

the impact capsule dome facing the charge. 

An electr ic furnace was placed over the capsules to heat them to the desired 

temperature of 5 0 0 ' ' F . When this temperature was attained, the capsules were 

allowed to soak for one hour to insure a uniform temperature throughout the cap

sules. The furnace was mechanically moved out of the way a few seconds before 

charge initiation. The test capsules were allowed to fly down range until they 

impacted the earth. Figure 4 is a sketch of the test setup; Figure 5 is an end view 

of the shock tube with the furnace in place. 

Explosive Charg 
l / 2 " Gap for Mechanical 
Shock Isolation 

T''i berg lass 
Hangini^ 
Straps 

#7546 
or A 

#754 
or R 

•\-l\ 

Figure 4. DART capsule installation in 2' x 50' shock tube 
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\ 

Figure 5. End view of shock tube with furnace in place 
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Overpressure Test I 

DART capsules 1 and 4 were exposed to an overpressure of approximately 

600 psi. Unit 1 had the TZM alloy can, and unit 4 had the Mo + Re alloy fuel can. 

Test Results 

The graphite heat shields shattered on both test units. Both units were 

recovered approximately 165 feet down range. The capsules were intact. A visual 

inspection of the recovered units revealed a longitudinal crack in the cylindrical 

section of unit 1. Unit 4 appeared to have no cracks; however, a dye penetrant 

inspection revealed that both ends were cracked. Figure 6 shows the longitudinal 

crack in unit 1, and Figure 7 shows cracks in the impact dome of unit 4. X-raying 

of both units to determine the condition of the SSCS fuel discs revealed no apparent 

damage to any of the disks. 

Unit 1 was selected for sequential testing and was subjected to a solid pro

pellant fire test . Unit 4 was selected for sequential testing and was subjected to a 

fragment impact test. 

Figure 6. Longitudinal crack in unit 1 
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Figure 7. Cracks in unit 4 

Overpressure Test II 

DART capsules 2 and 5 were exposed to an overpressure of approximately 

1200 psi. Unit 2 had the TZM alloy fuel can, and Unit 5 had the Mo + Re alloy fuel 

can. 

Test Results 

Both graphite heat shields shattered, and unit 2 was completely broken up. 

Pa r t s of unit 2 were recovered (Figures 8 and 9). These included three complete 

fuel disks and parts of two fuel disks of the original six disks, the capsule dome, 

two foam molly cushions, and the end caps of the fuel can assembly. Unit 5 was 

found intact; however, the capsule dome was badly cracked. Figure 10 shows the 

capsule dome after dye penetrant was used to reveal the cracks. X-raying of this 

unit revealed that the fuel simulant disks were broken. 

A postmortem of this unit was performed at LASL, and a fuel particle size 

evaluation was determined (Table IV). 
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Figure 8. Recovered capsule 5 and pieces of capsule 2 
from the 1200 psi overpressure test 



iMS'Af 5 ( *F-> ' H PPWr ' ' / * ' 

'C^f,' %"i,f thSHHi% soa* ' 
r-H«;t*tf's 

SSST"-' 

Figure 9. Recovered remains of unit 2 (1200 psi) 

19 



TABLE IV 

Part icle Size Results 

Sample Number DT-5-OP1I 

The Initial Weight was 677.8954 grams 

The Total Recovered Weight is 677.8954 grams 

The Fraction Recovered is 1.00000 

SSCS-CAP - Overpressure Test Unit 1200 psi 

Impact Temperature 500°F 

Screen 
Size 
(um) 

2000 

841 

420 

177 

125 

74 

44 

30 

20 

10 

-10 

Gross 
Weight 
(grams) 

676.70000 

95. 

88. 

86. 

79. 

81. 

77. 

73. 

72. 

74. 

63. 

3035 

8415 

7200 

4134 

7339 

1877 

0550 

3463 

4072 

3143 

Tare 
Weight 
(grams) 

0.0000 

94. 

88. 

86. 

79. 

81. 

77. 

72. 

72. 

74. 

63. 

8212 

6539 

6187 

3774 

6801 

1331 

9969 

2910 

3460 

2091 

Net 
Weight 
(grams) 

676.70000 

0. 

0 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4823 

1876 

1013 

0360 

0538 

0546 

0581 

0553 

0612 

1052 

Fraction 

0.99824 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

00071 

00028 

00015 

00005 

00008 

00008 

00009 

00008 

00009 

00016 

Accumulated 
Fraction 

0.99824 

0.99895 

0.99922 

0.99937 

0.99943 

0.99951 

0.99959 

0. 99967 

0.99975 

0.99984 

1.00000 

20 



Figure 10. Dome of unit 5 after 1200 psi overpressure test 
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FRAGMENT IMPACT TEST 
OF THE DART MINITHRUSTER 

Introduction 

The fragment impact test unit 4 was one of the units selected for sequential 

testing. This unit was previously subjected to the 600 psi overpressure test and 

contained the Mo + Re fuel can. Figure 7 shows the condition of this unit after the 

overpressure test. 

Test Objective 

The objective of this test was to determine the response of the LASL DART 

Minithruster capsule to impact with an aluminum fragment at a velocity of 1500 fps. 

The test configuration was a bare capsule. 

Test Details 

This test was accomplished by mounting the fragment (2014-T6 aluminum sheet, 

8 by 12 inches by 0.063 inch thick) on an outrigger on the utility sled. The DART test 

unit was placed on a stationary stand of aluminum tubular construction m the path of 

the fragment. The fragment was attached to the outrigger with 8-32 steel screws. 

The device used for soft recovery was a large steel tube filled with plastic foam and 

aluminum honeycomb for energy absorption. The heater was a furnace employing 

4 bayonet type glo-bars . Five seconds before impact, the heater was mechanically 

lifted and the recovery tube was moved into position and locked. 

Figure 11 shows a side view of the test set up with the furnace m the raised 

position and the recovery tube m position and locked. Figure 12 is an end view of 

the test setup with the test unit and fragment m place. 

23 
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Test Procedure 

Fragment impact was to be edge-on into the impact dome end of the DART test 

unit. The temperature of the test unit at time of impact was to be 550°F. Impact 

velocity was requested to be 1500 fps. 

Test Results 

The test unit was heated for 60 minutes to 550°F. Impact velocity was 1486 fps. 

The desired impact orientation was obtained. 

The TZM strength member was shattered. The fuel can went into and through 

the recovery tube; it came to res t intact a few feet from the end of the tube. There 

was no apparent damage as a result of secondary impact. Figure 13 shows the 

recovered fuel can and pieces of the strength member. 

Swipe tests performed by the Health Physics group indicated that no fuel 

simulant was released. X-rays of the recovered fuel can assembly revealed con

siderable breakup of the disks. Dye penetrant inspection of the Mo + Re fuel can 

revealed no cracks. 

A postmortem and fuel particle size evaluation was performed by LASL 

(Table V). 

Figure 13. DART Minithruster device after impact with aluminum fragment 
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TABLE V 

Par t ic le Size Results 

Sample Number DT-4-OPIF 

Impact Velocity 1500 fps 

The Initial Weight was 677. 3625 grams 

The Total Recovered Weight is 677. 3625 grams 

The Fraction Recovered is 1.00000 

SSCS-CAP - Fragment Impact Test Unit 

Impact Temperature 500 F 

Impact Angle 0. 00 degree 

Screen 
Size 
(um) 

2000 

841 

420 

177 

125 

74 

44 

30 

20 

10 

-10 

Gross 
Weight 
(grams) 

673.3000 

96.9857 

89.2435 

86.9738 

79.5206 

81.8815 

77.2739 

73.1010 

72.3708 

74.4560 

61. 1327 

Tare 
Weight 
(grams) 

0.0000 

94.8200 

88.6559 

86.6173 

79.3765 

81. 6791 

77. 1325 

72.9957 

72.2901 

74. 3446 

60.9653 

Net 
Weight 
(grams) 

673.3000 

2.1657 

0. 5876 

0.3565 

0.1441 

0.2024 

0.1414 

0.1053 

0.0807 

0. 1114 

0.1674 

Fraction 

0.99400 

0.00320 

0.00087 

0.00053 

0.00021 

0.00030 

0.00021 

0.00016 

0.00012 

0.00016 

0.00025 

Accumulated 
Fraction 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1. 

99400 

99720 

99807 

99859 

99881 

99911 

99931 

99947 

99959 

99975 

00000 
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DART MINITHRUSTER IMPACT TESTS 

Introduction 

Two DART Minithruster impact tests were performed. The impact target was 

a granite block. The impact angle requested for both tes ts was 45°; the velocity 

requested was 290 fps. The fuel can of one unit was TZM, and the other was Mo + Re. 

The tes ts were conducted on the Sandia 5000 foot sled track. 

Test Objective 

The objective of the tests was to determine the response of the DART capsules 

when impacted into a solid flat surface at 110 percent of the previously determined 

terminal velocity. * 

Test Details 

The test units were mounted on a stationary stand which held the unit so that 

its longitudinal axis formed the desired impact angle with the face of the target. 

The stand was installed in the path of the utility sled which carr ied the target, a 

2 foot cube of Escondido granite, and the catcher box. The catcher box was designed 

to trap the test unit after target impact to avoid damage as a result of secondary 

im.pact. The furnace used to heat the capsules was designed to set down over the 

test unit; it employed a remotely controlled lifting device to remove the furnace 

from the capsule and the path of the sled 5 seconds before sled-rocket ignition. The 

temperature was controlled by a furnace thermocouple. Sled velocity was measured 

with break rods near the impact point, a velocity tape system on one ra i l driving an 

X-Y plotter, and an image motion camera. 

*Sea level terminal velocity was determined from the a i r drop tests of con
figuration 3. 
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Impact Test I 

Test capsule 3 was used for this impact test . This capsule contained a TZM 

fuel can. The capsule was mounted to impact the target at an angle of 45°, i. e. , 

the angle betweenthe normal to the target and the capsule's longitudinalaxis. Capsule 

configuration and mounting are shown in Figures 14 and 15. The capsule was heated 

in the furnace for 1 hour and 37 minutes with a soak time, at 2000±30 F, of 45 minutes 

to insure a uniform temperature throughout the capsule. 

Test Results 

The requested impact velocity of 290 fps was not obtained. The image motion 

film indicated a velocity of 2 75 fps, and the break rods indicated a velocity of 2 77 fps. 

No velocity record was obtained from the magnetic tape. 

The graphite heat shield was shattered, the TZM strength member was broken, 

and the fuel can was breached and released a very small amount of the fuel simulant. 

Figures 16 and 17 show the recovered capsule. Postmortem of this unit will be per

formed by LASL at a la ter date. 

Impact Test II 

Test capsule 6 was used for this impact test . This capsule contained a Mo + Re 

fuel can. The test setup and test configuration were the same as for Impact Test I 

(Figures 14 and 15). The capsule was mounted to impact the target at 45°, i. e . , 

the angle between the normal to the target and the capsule's longitudinal axis. The 

capsule was heated in the furnace for 1 hour and 28 minutes with a soak time, at 

500±20°F, of 75 minutes to insure a uniform temperature throughout the capsule. 

Test Results 

The desired impact velocity of 290 fps was not obtained. The impact velocity 

as determined from the image motion film, the break rods, and the magnetic tape 

was 271 fps, 275 fps, and 275 fps, respectively. The graphite heat shield and the 

TZM strength member were shattered. 

The Mo + Re fuel can was ruptured, and the SSCS fuel disks were shattered, 

with pieces scattered along approximately 1500 feet of the track. Figure 18 is a 

photo of the recovered capsule fragments. 

30 



Figure 14. Impact test setup 
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Figure 16. Recovered capsule from Impact Test 1 
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Figure 17. Recovered capsule from Impact Test 1 
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Figure 18. Recovered capsule from Impact Test II 
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SOLID PROPELLANT FIRE TEST 
OF THE DART MINITHRUSTER 

Introduction 

The LASL designed, fabricated, and assembled DART Minithruster capsule was 

subjected to a solid propellant fire environment to determine the response of the DART 

capsule to such a fire. 

Test Details 

DART capsule test unit 1 was used for this test . This capsule was one of the 

units containing the TZM fuel can and had been subjected previously to the 600 psi 

shock tube overpressure . The graphite heat shield was shattered in the overpressure 

test, so this unit was a bare capsule with a longitudinal crack in the cylindrical sec 

tion (Figure 6). The capsule was set on the propellant with the impact cap in the 

"up" position. The propellant for this test was a sample block, 12-inches wide, 

12-inches thick, and 18-inches in length, of TP-H-3062 which is used in the 

TE-364-4 rocket motor. The propellant was ignited by a thin layer of black powder 

spread over the surface. 

Test Results 

The propellant burned for 4 minutes and 45 seconds. A copper calorimeter used 

in this test melted almost completely and formed a pool of copper that on cooling froze 

the capsule in the mass . 

A visual inspection of the capsule revealed a large deposit of aluminum and 

aluminum oxide, with some copper from the melted calorimeter , covering approxi

mately 66. 0 percent of the capsule surface. On the end setting on the propellant, the 

TZM strength member was almost completely gone. The fuel can was breached in a 

small area on the exposed end. The TZM had been severely attacked, and there was 

a gap approximately 0. 25 inch wide down the side of the strength member. It 

appeared these a reas were the result of high temperature corrosive action, with very 

little indication of melting. 
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The Health Physics radiation monitoring indicated an activity level of 

200 dpm. X-rays of the unit revealed the same condition as seen visually, i. e. , 

that the fuel can was breached. It appeared from the X-rays that there was no melt

ing of the fuel disks. No corrosion of the fuel disks was evident. 

Postmortem of the unit is to be performed by LASL. 
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COMPUTED METEOROLOGICAL DATA 
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T E S T ' • I S O i a RUN TYPE 

TIME ALTITJOE PRESS TEMP HUMID 
MIN FEET I N HG OEGF PCT 

0 . 0 0 
.1*0 

.eo 
1 . 2 0 
1 . 6 0 
2 . 0 0 
2 .J»0 
2 . 8 0 
3 . 2 0 
3 . 6 0 
I*.00 
<».t»0 
' • . 8 0 
5 . 2 0 
5 . 6 0 
6 . 0 0 
6 . ' t O 
6 . 6 0 
7 . 2 0 
7 . 6 0 
8 . 00 
&.kQ 

8 . 8 0 
9 . 2 0 
9 . 6 0 

1 0 . 0 0 
l O . i t O 
1 0 . 8 0 
1 1 . 2 0 
1 1 . 6 0 
1 2 . 0 0 
1 2 . ' • 0 
1 2 . 8 0 
1 3 . 2 0 
1 3 . 6 0 
1 < « . 0 0 
I't.'rO 
11*.8Q 
1 5 . 2 0 
1 5 . 6 0 
1 6 . 0 0 
1 6 . ' i O 
1 6 . 8 0 
1 7 . 2 0 
1 7 . 6 0 
1 8 . 00 
1 8 . 1.0 
1 8 . 8 0 
1 9 . 2 0 
1 9 . 6 0 

5 3 3 1 
5 i 7 9 
bklO 

6 9 1 5 
7'«0'» 
7 8 8 5 
8 3 6 6 
8 9 2 2 
9 3 8 5 
9 3 0 1 

1 0 1 9 3 
1 0 5 7 6 
1 1 3 1 ' » 
111* 1*5 
1 1 7 3 8 
1 2 1 2 0 
1 2 H 5 I * 

1 2 7 8 0 
1 3 3 9 3 
1 3 3 9 1 * 
1 3 7 1 5 
11*386 
1 1 * 5 5 3 
11*907 
1 5 J ' » 7 
1 5 3 2 7 
1 6 2 7 6 
1 6 7 i t 9 
1 7 2 3 7 
1 7 7 0 7 
1 8 1 9 1 
1 8 3 6 3 
1 9 3 8 0 
1 9 5 0 3 
1 9 9 2 0 
2 0 2 8 9 
2 0 6 2 2 
2 1 3 5 6 
2 1 1 * 1 3 
2 1 7 9 9 
2 2 1 8 5 
2 2 5 5 2 
2 2 9 5 2 
2 3 3 5 3 
2 3 7 3 9 
2 ' * 2 1 0 
2i*b5i* 
2 5 3 5 9 
2 5 1 * 2 6 
2 5 3 5 0 

2 1 * . 6 7 5 
2 1 * . 1 8 9 
2 3 . 7 2 2 
2 3 . 2 3 1 * 
2 2 . 3 6 5 
2 2 . 1 * 5 8 
2 2 . 3 5 6 
2 1 . 5 9 9 
2 1 . 2 2 3 
2 0 . 3 8 9 
2 0 . 5 7 7 
2 0 . 2 7 6 
1 9 . 9 3 6 
1 9 . 6 : 5 
1 9 . 3 i « 5 
19.3':<D 
1 8 . 31.3 
1 8 . 6 C 8 
1 8 . 3 0 2 
1 8 . 1 6 1 * 
1 7 . 9 3 5 
1 7 . 6 7 1 * 
1 7 . 3 1 * 9 
1 7 . 1 C 5 
1 6 . 3 : 6 
1 6 . ' * S 5 
1 6 . 1 0 9 
1 5 . 3 3 1 
1 5 . - 3 ( ' 0 
1 5 . 2 7 1 * 
1 ' * . 9 7 6 
1 1 * . 6 9 1 
11*.1*1*3 
1 1 * . 1 9 1 
1 3 . 9 1 * 9 
1 3 . 7 3 7 
1 3 . 5 1 * 3 
1 3 . 3 3 5 
1 3 . 1 0 3 
1 2 . 3 9 3 
1 2 . 5 9 0 
12.1*91+ 
1 2 . 2 e i * 
1 2 . 3 7 1 * 
1 1 . 3 5 1 * 
l l . t 5 l * 3 
1 1 . 4 2 3 
1 1 . 2 ^ 5 
1 1 . 3i»8 
1 0 . 3 1 * 5 

5 9 . 0 
5 1 . 6 
« * 8 . 2 
US.t* 
1*2.5 
1*0.3 
3 7 . 7 
3 1 * . 6 
3 1 . 6 
2 9 . 5 
2 7 . 1 * 
2 5 . 8 
2 3 . 7 
2 1 . 2 
2 0 . 0 
1 8 . 9 
1 7 . 6 
1 6 . 5 
1 6 . 2 
1 5 . 2 
1 1 * . 1 
1 2 . 7 
1 0 . 6 

8 . 8 
6 . 7 
i * . 7 
2 . 8 
1 . 3 
1 . 0 

. 1 * 

- 1 . 1 * 
- 2 . 8 
- 3 . 8 
- 5 . 0 
- 6 . 7 
- 8 . 1 * 

- 1 0 . 1 
- 1 1 . 3 
- 1 2 . 6 
- 1 3 . 9 
- 1 5 . 3 
- 1 6 . 7 
- 1 8 . 1 
- 2 0 . 0 
- 2 1 . 5 
- 2 2 . 9 
- 2 1 * . 9 
- 2 6 . 8 
- 2 8 . 5 
- 3 0 . 3 

3 6 
3 0 
3 3 
31. 
3 6 
3 8 
1*2 
1*9 
5 1 
1.8 
1*6 
1*1* 

1*1* 

1*6 
1*1* 

1*3 
1*2 
1*0 
3 5 
30 
2 6 
21* 
2 2 
2 2 
2 2 
2 2 
22 
2 1 
19 
17 
1 8 
2 1 
2 2 
2 3 
21* 
21* 
2 5 
21* 
21* 
2-* 
2 3 
22 
2 2 
2 2 
22 
22 
22 
2 2 
2 3 
2 3 

OBJECT METRO SITE TTR UATE 050770 

SOUND DENSITY XWIND YiJiND ALTDIF 
FT/SEC LB/CU FT FT/SEC FT/ iEC FEET 

1 1 1 6 . 0 
1 1 0 9 . 1 * 
1 1 0 5 . 7 
1 1 0 2 . 6 
1 3 9 9 . < * 
1 0 9 7 . 0 
1 0 9 * . . 2 
1 0 9 0 . 8 
1 3 8 7 . < * 
1 0 8 1 * . 9 
1 3 8 2 . 6 
1 0 8 0 . 6 
1 0 7 8 . 1 * 
1 0 7 5 . 5 
1 0 7 1 * . 2 
1 3 7 2 . 9 
1 0 7 1 . 1 * 
1 3 7 0 . 1 
1 0 6 9 . 7 
1 0 6 8 . 5 
1 3 6 7 . 2 
1 0 6 5 . 6 
1 3 6 3 . 3 
1 0 6 1 . 2 
1 0 5 8 . 8 
1 3 5 6 . 5 
1 3 5 1 * . 3 
1 3 5 2 . 6 
1 3 5 2 . 3 
1 0 5 1 . 6 
1 0 ^ , 9 . 5 
1 3 1 * 8 . 0 
1 3 1 * 6 . 8 
1 0 1 * 5 . 1 . 
1 3 1 * 3 . 5 
1 0 1 * 1 . ' * 
1 0 3 9 . 5 
1 3 3 8 . 1 
1 3 3 6 . 7 
1 3 3 5 . 1 
1 0 3 3 . 1 . 
1 3 3 1 . 8 
1 0 3 0 . 2 
1 3 2 8 . 0 
1 0 2 6 . 3 
1 3 2 1 * . 5 
1 3 2 2 . 2 
1 3 2 C . 0 
: : i 6 . o 
1 3 1 6 . 8 

. 0 6 2 3 9 

. 0 6 2 6 1 

. 0 6 1 8 2 
. 0 6 1 0 2 
. 0 6 0 2 7 
. 3 5 9 1 * 6 
. 0 5 8 5 9 
. 0 5 7 8 3 
. 3 5 7 1 3 
. 0 5 6 5 1 * 
. 0 5 5 9 3 
. 0 5 5 3 0 
. 0 5 1 * 6 2 
. 0 5 1 . 0 0 
. 0 5 3 1 * 1 
. 0 5 2 3 5 
. 0 5 2 3 1 
. 3 5 1 7 7 
. 3 5 1 1 8 
. 3 5 0 6 9 
. 3 5 0 1 7 
. 0 1 * 9 5 9 
. 0 1 * 8 3 9 
. 0 1 * 8 3 9 
. 0 1 * 7 7 6 
. 0 1 * 7 3 5 
.01.61*3 
. 0 1 . 5 6 5 
. 3 1 . 1 . 7 9 
.01*1.00 
. 0 1 * 3 3 2 
. O i * 2 o 2 
. 0 1 * 1 9 3 
. 0 1 * 1 3 7 
. 0 1 * 0 3 1 
. 0 1 * 0 3 5 
. 0 3 9 9 1 * 
. 0 3 9 3 3 
. 3 3 8 3 6 
. 0 3 6 3 6 
. 3 3 7 3 5 
. 3 3 7 3 9 
. 0 3 6 8 3 
. 0 3 6 1 . 0 
. 0 3 5 3 6 
. 3 3 5 3 1 * 
. 3 3 H d 3 
. 3 3 1 . 3 7 
. 3 3 3 9 6 
. 3 3 3 1 * 3 

2 3 . 1 . 
2 2 . 2 
2 1 . 1 
2 1 . 1 
2 2 . 0 
2 0 . 2 
1 7 . 7 
1 8 . 9 
1 8 . 0 
11* .0 
1 1 . 6 
1 0 . 1 
1 1 . 1 
1 2 . 0 
1 3 . 0 
1 1 * . 3 
1 2 . 8 
1 5 . ' * 
2 0 . 9 
2 5 . 6 
2 3 . 1 
2 6 . 0 
3 0 . 1 
2 8 . 6 
3 0 . 1 
3 1 . 8 
3 ' * . 5 
3 7 . 5 
1*1.6 
1*1*.5 
1*5.7 
1*1*.6 
1*7 .3 
1*8.1* 
1*3.5 
1*2.1* 
1*3 .3 
1*5 .2 
1*5.7 
1*2.9 
1*5.1 
1*6 .6 
3 9 . 7 
1*0 .2 
1*6.2 
1*9.1* 
1*7.3 
1*1*.2 
1*8.9 
5 b . 7 

- 1 3 . 5 
- 1 1 . 1 * 

- 9 . 3 
- 1 0 . 1 
- 1 1 . 7 
- 1 1 . 8 
- 1 1 * . 8 
- 1 6 . 8 
- 1 5 . 9 
- 1 7 . 8 
- 1 9 . 5 
- 1 8 . 9 
- 1 5 . 9 
- 1 3 . 0 
- 1 1 * . 9 
- 1 7 . 6 
- 1 5 . 7 
- 1 2 . 1 * 

- 9 . 6 
- 7 . 7 
- 8 . 5 

- 1 3 . 3 
- 3 . 5 
- 6 . 3 
-7.2 
- 9 . 7 

- 1 1 . 0 
- 1 1 . 1 * 
- 1 1 * . 3 
- 2 2 . 8 
- 3 3 . 3 
- 3 o . 3 
- 3 o . 3 
- 3 + . 3 
- 2 9 . 3 
- 2 9 . 1 * 
- 3 3 . 1 
- 3 2 . 2 
- 3 H . 1 

- 3 3 . 8 
- 2 9 . 8 
- 3 0 . 8 
- 2 P . 6 

- 2 3 . 9 
- i S . i 
- 2 2 . 5 
- ^ J . O 
- : - * . 3 
-j.7.5 
- 2 1 . 1 * 

- 8 1 * 
- I C l 
- 1 1 5 
- 1 2 7 
- 1 5 7 
- l ' * 6 
- 1 5 6 
- 1 6 6 
- 1 7 2 
- 1 7 7 
- 1 6 1 
- 1 9 3 
- 1 9 1 * 
- 1 9 3 
- 1 9 3 
- 1 9 3 
- 1 9 2 
- 1 9 2 
- 1 9 1 
- 1 9 1 
- 2 0 1 
- 2 C 3 
- 2 C 5 
- 2 0 6 
- 2 C 6 
- 2 L 7 

- 2 C 7 
- 2 C 6 
- 2 C 7 
- 2 C 9 
- 2 1 1 
- 2 1 3 

- 2 1 5 
- 2 1 7 
- 2 1 9 
- 2 3 0 
- 2 3 2 
- 2 3 1 * 
- 2 3 7 
- 2 o 9 
- 2 1 , 1 
- 2 1 * 2 
- 2 ' , ' * 
- 2 ' . 6 
-£1*7 
- 2 i . 9 
- 2 5 0 
- 2 5 1 
- 2 5 1 
- 2 5 1 



TEST '*13018 RU.N TYPE 

TIME ALTITUDE PRESS TEMP HUMID 
MIN FEET IN HG DEGF PCT 

2 0 . 0 0 
20.1*0 
2 0 . 6 0 
2 1 . 2 0 
2 1 . 6 0 
2 2 . 0 0 

2 6 3 9 3 
2 6 8 1 5 
2 7 1 8 6 
2 7 D 2 I * 
2 8 0 7 2 
281*67 

1 0 . 5 9 3 
1 0 . 3 9 7 
1 0 . 2 2 8 
1 0 . 3 3 3 

9 . 3 3 5 
9 . 6 61* 

- 3 2 . 1 
- 3 3 . 5 
-31*.7 
- 3 6 . 3 
- 3 6 . 1 
-1*0.2 

23 
23 
23 
22 
22 
22 

• 

OBJECT METRO SITE TTR UATE O53770 

SOUND 
FT/SEC 

1 3 1 3 . 7 
1 0 1 2 . 1 
1 3 1 0 . 6 
1 3 0 6 . 7 
1 3 0 6 . 5 
i r O ' t . l 

DENSITY 
LB/CU FT 

.03281* 

. 0 3 2 3 1 . 

. 0 3 1 9 1 

.0311 .1 

. 0 3 0 9 3 

.03051* 

XHIND 
FT/5EC 

58 .1* 
5 8 . 9 
5 9 . 9 
5 9 . 5 
5 9 . 3 

YWINO 
FT/ScC 

- 2 1 . 7 
- 2 5 . 6 
- 2 7 . 9 
- 3 2 . 0 
- 3 7 . 5 

ALTDIF 
FEET 

- 2 5 1 
- 2 5 1 
- 2 6 0 
- 2 6 1 
- 2 6 1 
- 2 6 0 



APPENDIX B 

REDUCED RADAR TRAJECTORY DATA 

UNITS 1-4 
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VEHAC 

VLMAC 1.18018 01 UNIT 25 MPb TTR 050770 

TIME FR ALT VAX VAY VZ VA MACH TA Sb RHO PA HX 

1 2 . 3 6 " . 
1 3 . 3 6 1 . 
11. .361. 
1 5 . 3 6 1 . 
1 6 . 3 6 1 . 
1 7 . 3 6 1 . 
1 8 . 3 6 1 . 
1 9 . 3 6 1 . 
2 0 . 3 6 " . 
2 1 . 3 6 1 . 
2 2 . 3 6 1 . 
2 3 . 3 6 " . 
21. .36". 
2 5 . 3 6 " . 
2 6 . 3 6 " . 
2 7 . 3 6 1 . 
2 8 . 3 6 1 . 
2 9 . 3 6 " . 
3 0 . 3 6 1 . 
3 1 . 3 6 1 . 
3 2 . 3 6 1 . 
3 3 . 3 6 1 . 
31. .36". 

1.0171 
1.0181 
" .0191 
" .0201 
" .0211 
" .0221 
".0231 
"•02".! 
" .0251 
1.0261 
1.0271 
1.0281 
1.0291 
1.03G1 
1.0311 
1.C321 
1.0331 
" .03 ' .1 
1.0351 
" .0361 
1.0371 
1.0381 
" .0391 

- 1 3 5 2 5 
- 1 3 6 D 2 
- 1 3 b 7 1 
- 1 3 7 3 " . 
- 1 3 7 9 1 
- 1 3 6 ' . 3 
- 1 3 8 6 8 
- 1 3 9 2 8 
- 1 3 9 3 2 
- 1 3 9 9 1 
-1".01"» 
- 1 " . 0 3 1 
-i".a'.3 
- 1 1 . 0 5 1 
-11 .357 
-1"*079 
- l" .OoO 
- I ' .OoO 
- 1 " . 0 5 6 
-11 .057 
- 1 " . 0 P 6 
- I ' . Q p " . 
- 1 " . 0 5 1 

- 3 3 1 7 1 
- 3 3 1 6 3 
- 3 3 1 6 2 
- 3 3 1 6 3 
- 3 3 1 6 3 
- 3 3 1 6 1 
- 3 3 1 5 9 
- 3 3 1 6 1 
- 3 3 1 6 9 
- 3 3 1 7 8 
- 3 3 1 8 7 
- 3 3 1 9 9 
- 3 3 2 1 0 
- 3 3 2 2 3 
- 3 3 2 " . tj 
- 3 3 2 5 7 
-33273 
- 3 3 2 8 7 
- 3 3 2 9 9 
- 3 3 3 1 0 
- 3 3 3 2 " . 
- 3 3 3 3 9 
- 3 3 3 " . ! . 

1 3 1 1 8 
1 2 6 5 2 
1 2 5 7 1 
1 2 2 6 1 
1 1 9 8 6 
1 1 6 8 6 
1 1 3 6 5 
1 1 0 7 5 
1 0 7 6 0 
1C".".3 
1 0 1 1 6 

9797 
9".80 
9 1 6 3 
68".3 
8 5 2 1 
6 2 0 1 
7862 
756". 
72 ".D 
6 9 2 9 
6 6 1 3 
6 3 0 0 

1311.9 
1 2 8 8 3 
126C2 
1 2 3 1 2 
1 2 0 1 7 
1 1 7 1 9 
111.16 

n i c e 
1C791 
101.71 
1011.9 

9 8 2 8 
9 5 1 1 
919" . 
887" . 
8 5 5 2 
8 2 3 2 
7 9 1 " . 
7 5 9 6 
7 2 7 7 
696C 
66-.". 
6 3 3 2 

- 1 0 3 
- 9 1 
- 8 0 

- 7 " . 
- 6 8 

- 6 1 

- 5 5 

-" .8 
-".2 
- 3 6 
- 3 2 

- 2 9 
- 2 7 
- 2 5 
- 2 3 
- 2 C 
- 1 9 

- 1 9 
- 2 0 
- 2 C 

- 1 9 
- 1 9 
- 1 9 

1 3 
l<t 

1 6 
1 6 
1 8 
1 5 

1 2 

1 1 
1 0 
1 0 

9 
6 
3 
1 

1 
- 0 
- 1 

- 2 

- 1 
- 1 
- 2 

- 2 
- 1 

- 2 6 6 
- 2 7 5 
- 2 6 " . 
- 2 9 1 
- 2 9 7 
- 3 0 2 
- 3 0 7 
- 3 1 3 
- 3 1 7 
- 3 2 0 
- 3 2 0 
- 3 2 0 
- 3 1 9 
- 3 1 9 
- 3 2 0 
- 3 2 0 
- 3 2 0 
- 3 1 9 
- 3 1 8 
- 3 1 7 
- 3 1 6 
- 3 1 5 
- 3 1 1 . 

2 8 6 
2 9 0 

2 9 5 
3 0 1 
3 0 5 
3 3 9 

3 1 2 
3 1 7 
3 2 0 
3 2 2 
3 2 2 

3 2 1 
3 2 0 
3 2 C 
3 2 1 
3 2 1 
3 2 0 

3 2 0 
3 1 9 
3 1 6 

3 1 7 
3 1 6 

311. 

. 2 6 7 2 

. 2 7 1 3 

. 2 7 5 6 

. 2 8 0 6 

.28" .2 

. 2 6 7 1 

. 2 9 0 " . 

. 2 9 3 7 

. 2 9 o 5 

. 2 9 7 8 

. 2 9 7 " . 
. 2 9 5 9 
. 2 9 - . 7 
.291.1 
. 2 9 3 8 
• 2 93". 
. 2 9 2 5 
. 2 9 m 
. 2 9 0 3 
. 2 8 9 1 
. 2 8 7 5 
. 2 6 5 6 
. 2 8 " . ! 

6". 
6 7 

70 
7". 
7 o 
7 9 
6 2 
8 5 
6 7 

8 9 
5C 

9 0 
90 
9 1 
9 2 

9 3 
9". 

i " . 
9".. 
9 5 

9 3 
9 5 
9 5 

. 9 6 
o 6 
7 1 
0". 
6C 
3 2 

1 1 
0 2 

. D 7 

5 3 
".1 

6 2 
9 o 
6 6 

6". 
".6 
31. 

".". 
a". 
1 9 
2". 
2 5 
1 7 

- 6 6 

- 7 1 
- 7 3 
- 7 5 
- 7 6 
- 7 6 

- 7 9 
- 6 1 

- 6 2 
- 6 3 
- 8 " . 
- 8 " . 
- 6 5 
- 8 5 
- 8 5 
- 8 6 
- 6 6 

- 8 6 
- 8 6 
- 6 6 

- 8 6 
- 8 6 
- 8 6 

. 8 1 

. 6 1 

. 8 7 

.".2 

. 6 5 
2 1 

. 7 0 
00 

. 2 7 

3 5 
1". 

7 6 

1 1 
".9 

9 3 
1.3 
6 6 

5 6 
1.5 
".0 
5 2 
5 7 
5 8 

l J o 9 
i : o 9 
1J70 
1072 
1073 
1J7". 
1075 
1 0 / 7 
1 J 7 9 
1061 
1062 
1:6". 
lOBD 
1066 
1 J91 
1093 
109>. 
1396 
1 J 9 8 
1 1 3 0 . 
1132 
113". 
1136 

1.7 
9 9 

. 6 1 
3 3 

. 3 1 

- .6 

. 7 3 

. 7 o 
a 3 

. 2 9 
6 9 
76 
D 5 

7 9 
3 5 
3 Q 

9 6 
6 3 
tZ 
2 1 
2 6 
2 5 
2". 

. 0 5 1 1 

. 0516 

. O s 2 1 

. 0 5 2 5 

. 0 5 3 0 
. 0 » 3 5 
.OSitO 
.051.5 
. 0 5 5 0 
. 0 5 5 5 
. 0 5 6 0 
. 0565 
. 0 5 7 0 
. 0 5 / 5 
. 0 5 7 9 
. 055". 
. 0 5 6 9 
. 0591. 
. 0599 
. 0 6 C 5 
. 0 6 1 0 
. O D I " . 
. 0 6 1 9 

1 8 . 3 1 . 
1 6 . 5 3 
1 8 . 7 1 . 
1 6 . 9 5 
1 9 . 1 7 
19."*0 
1 9 . 6 3 
1 9 . 8 7 
2 0 . 1 1 
2 0 . 3 6 
2 0 . 6 1 
2 0 . 6 7 
2 1 . 1 2 
2 1 . 3 6 
2 1 . 6 " . 
2 1 . 9 0 
2 2 . 1 7 
22 .1 .3 
2 2 . 7 0 
2 2 . 9 7 
2 3 . 2 5 
2 3 . 5 2 
2 3 . 7 9 

2 1 . 1 . 
1 7 . 2 
1"..0 
1 3 . 5 
1 3 . 9 
1 2 . 8 
1 1 . 9 
1 1 . 3 
1 0 . 6 
1 0 . 6 
1 1 . 9 
1 3 . 8 
1 6 . 6 
1 8 . 3 
1 8 . 6 
1 8 . 1 
1 8 . " . 
2 0 . 1 
2 1 . 3 
2 1 . 6 
2 1 . 2 
2 1 . 1 
2 1 . 2 

- 9 . 2 
- 1 1 . " . 
- 1 1 . . 2 
- 1 6 . 5 
- 1 6 . 6 
- 1 1 . . 5 
- 1 3 . 2 
- 1 5 . 3 
- 1 7 . " . 
- 1 9 . 0 
- 1 9 . 3 
- 1 7 . 9 
- 1 6 . 5 
- 1 6 . 3 
- 1 6 . 7 
- 1 5 . 5 
- 1 3 . 9 
- 1 1 . 9 
- 1 1 . 7 
- 1 1 . 3 
- 1 0 . 3 

- 9 . 7 
- 9 . 6 



CORAD 

*" 

TIME 
SEC. 

TE 

ALT 
FEET 

CROSS SECTIONAL 
12. 
13, 
Ik. 
15. 
16. 
17. 
16. 
19. 
20. 
21. 
22. 
23. 
21*. 
25. 
26 
27, 
28 
29 
30 
31 
32 
33 
3<* 

361* 
36'* 
36'* 
361* 
361. 
361* 
36'* 
361* 
36'* 
36'* 
361* 
361* 
361* 
36'* 
36'* 
361* 
36't 
36'* 
,361* 
,36'* ' 
36'* 
.36'. 
,Zbk 

131'*9 
12883 
12602 
12312 
12017 
11719 
111*16 
11106 
10791 
101*71 
1011*9 
9828 
9511 
9191* 
8871* 
8552 
8232 
7911* 
7596 
7277 
6960 
66'*'* 
6332 

ST ifisoia 01 

VA 
FT/SEC 

AREA 
286 
290 
295 
301 
305 
339 
312 
317 
323 
322 
322 
321 
323 
323 
321 
321 
320 
320 
319 
318 
317 
316 
311* 

Q 
L8/SQFT 
.150 sa 
61*. 
67. 
70. 
71*. 
76. 
79. 
82. 
85. 
87. 
89. 
90. 
90. 
90. 
91. 
92. 
93 
91*. 
91*. 
91* 
95 
95 
95 
95 

96 
68 
71 
01* 
80 
32 
11 
02 
67 
53 
1*1 
62 
96 
63 
61* 
1*8 
01* 
1*1* 

81* 
19 
21* 
25 
.17 

RUN 

CAS 
KNOTS 
FT 
139 
l'*2 
11*5 
l'*8 
151 
153 
156 
159 
161 
163 
16'* 
16'* 
16'* 
165 
166 
167 
167 
167 
168 
168 
163 
168 
16S 

MACH 

.JEIGHT 
.2672 
.2713 
.2758 
.2806 
.28'»2 
.2871 
.290'* 
.2937 
.2965 
.2973 
.2971* 
.2959 
.291*7 
.291*1 
.2938 
.2931* 
.2925 
.2911* 
.2903 
.2891 
.2875 
.2858 
.26<*1 

TYPE 25 

CO 

11,1 LBS 
.860 
.8'*6 
.828 
.809 
.807 
.795 
.730 
.772 
.77k 
.788 
.805 
.816 
.61'* 
.805 
.796 
.79'* 
.795 
.797 
.797 
.800 
.802 
.801* 
.608 

OBJECT UNIT 

G 

.76 

.78 

.79 

.81 

.81* 

.35 

.87 

.39 

.92 

.96 

.99 
1.00 
1.00 
1.00 
1.00 
1.01 
1.01 
1.02 
1.03 
1.33 
1.0'* 
1.0<* 
i,Qk 

V(G) 
FT/SEC 

279 
285 
291 
297 
302 
306 
310 
315 
319 
321 
321 
320 
319 
320 
320 
320 
320 
319 
318 
318 
317 
315 
31'* 

SiTt. 

TA(G) 

-73 
-75 
-76 
-73 
-79 
-30 
-32 
-83 
-8'. 
-85 
-35 
-86 
-86 
-87 
-87 
-87 
-87 
-87 
-87 
-87 
-87 
-87 
-87 

DEGS 

.057 

.096 
810 
.319 
61*5 
.891* 
092 
.217 
,21*2 
.171 
991* 
631* 
987 
,063 
,050 
,131* 
.332 
,553 
.703 
.71*6 
.811* 
.888 
.968 

fTR 

IJ^ 
FT/SEC2 

23 
^3 
t"* 

^•5 

2b 
t b 

27 
27 
28 
30 
31 
31 
32 
31 
32 
32 
32 
32 
32 
33 
5S 
23 
33 

.39 

.91 

.D5 

.S3 

.31 
,81 
2k 
,93 
,97 
,20 
27 
.87 
,02 
,98 
.01* 
26 
,51* 
,77 
.93 
.16 
.26 
.38 
.50 



• 
• 

I R I G TIME COrJRESPOi-IDING TO ZERO TIME 1 1 20 0 8 . 6 3 b 

POINT 
NO. 

1 
2 
3 
1. 

5 
6 
7 
S 
9 

1 0 
1 1 
1 2 
1 3 
11. 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 

END OF 

A S S I G N E D 
TIME 

1 2 . 3 6 1 . 
1 3 . 3 6 " . 
1 1 . . 3 6 " . 
1 5 . 3 6 " . 
1 6 . 3 6 " . 
1 7 . 3 6 " . 
1 8 . 3 6 " . 
1 9 . 3 6 " . 
2 0 . 3 6 " . 
2 1 . 3 6 " . 
2 2 . 3 6 " . 
2 3 . 3 6 " . 
2 " . . 3 6 i . 
2 5 . 3 6 1 . 
2 6 . 3 6 1 . 
2 7 . 3 6 " . 
2 8 . 3 6 " . 
2 9 . 3 6 " . 
3 0 . 3 6 " . 
3 1 . 3 6 " . 
3 2 . 3 6 " . 
3 3 . 3 6 " . 
3 " . . 3 6 " . 

PROGRAM RUN 
RADAR 

SLANT RANGE 
-JANGE 

8 3 5 6 
8 1 3 0 
7 8 9 0 
7 6 " . " . 
7 " . 3 1 
7 1 5 8 
6 9 2 1 
6 6 7 6 
6 " . 3 5 
6 1 9 2 
5 9 b l 
5 7 3 0 
5 5 2 0 
5 3 1 3 
5 1 1 5 
" . 9 2 6 
1*758 
1 . 6 0 5 
kit73 
1*362 
"»269 
" . 1 9 " . 
1 .155 

RADAR C O M P U T A T I O N S . 

O I F 

- 2 2 6 
- 2 " . 0 
- 2 " . 6 
- 2 " . 3 
- 2 " . 3 
- 2 3 7 
- 2 4 3 
- 2 " * 3 
- 2 " . 3 
- 2 3 1 
- 2 3 1 
- 2 1 3 
- 2 0 7 
- 1 9 6 
- 1 6 3 
- 1 6 8 
- 1 5 3 
- 1 3 2 
- 1 1 1 

- 9 3 
- 7 5 
- 3 9 

2 3 

ELEV 
H 

5 8 . " , 6 8 
5 7 . 5 0 7 
5 6 . ^ 7 1 
5 5 . 3 2 0 
5 " . . 3 5 9 
5 2 . 6 8 8 
5 1 . 1 6 0 
" . 9 . 5 3 7 
" . 7 . 7 6 " . 
1 . 5 . 6 7 2 
" . 3 . 7 7 9 
1 . 1 . 5 5 7 
3 9 . 1 7 3 
3 6 . 6 0 5 
3 3 . 6 5 8 
3 0 . 6 " . 0 
2 7 . 6 ' . 0 
2 " . . 1 9 6 
2 0 . 5 5 9 
1 6 . 6 7 0 
1 2 . 6 1 . 9 

8 . ' , 7 i . 
1 . . 2 2 0 

P O I N T S , 

T E S T 
" . 1 8 0 1 8 

S E R I E S OBJECT 
0 1 UNIT 

TYPE 
2 5 

D I F F AZIMUTH D I F F S T A N . 
DH 

- . 9 6 2 
- 1 . 0 3 6 
- 1 . 1 5 1 
- 1 . 2 6 1 
- 1 . 3 7 1 
- 1 . 5 2 7 
- 1 . 6 2 " * 
- 1 . 7 5 3 
- 1 . 9 1 2 
- 2 . 0 9 3 
- 2 . 2 2 2 
- 2 . 3 8 " . 
- 2 . 5 6 6 
- 2 . 7 " , 7 
- 3 . 0 1 9 
- 3 . 2 3 0 
- 3 . 1 . 1 . 1 . 
- 3 . 6 3 6 
- 3 . 8 6 9 
- " . . 0 2 1 
- " . . 1 7 5 
- " • . 2 5 " . 

s 
9 . 3 5 9 
8 . 3 " . l 
7 . " . 3 " . 
6 . 5 2 1 
5 . 3 6 5 
5 . 1 8 5 
1 . . 5 9 3 
1 . . 0 6 1 
3 . 6 2 0 
3 . 2 1 . 9 
2 . 9 5 2 
2 . 7 3 1 . 
2 . 5 8 6 
2 . " . 7 3 
2 . 1 * 1 0 
2 . 3 9 0 
2 . 3 7 9 
2 . 3 8 2 
2 . 1 * 3 1 
2 .1 .1 .5 
2 . 1 * 7 8 
2 . 5 0 3 
2 . 5 1 . 7 

DS 

- 1 . 0 1 8 
- . 9 0 7 
- . 8 1 3 
- . 7 5 5 
- . 6 8 1 
- . 5 9 2 
- . 5 3 2 
- . " . 1 . 1 
- . 3 7 2 
- . 2 9 7 
- . 2 1 7 
- . 1 1 . 9 
- . 1 1 3 
- . 0 6 3 
- . 0 1 9 
- . 0 1 1 

. 0 0 3 

. 0 " . 9 

. 0 1 " . 

. 0 3 3 

. 0 2 5 

. 0 " . " . 

2 , RECORDS I N C L U D I N G I D 

FRAME 

1 . 0 1 7 1 
1 .0181 
1 .C191 
" • 0 2 0 1 
1 . 0 2 1 1 
" . 0 2 2 1 
1 .0231 
' . 0 2 " . l 
" . 0 2 5 1 
" . 0 2 6 1 
" . 0 2 7 1 
" . C 2 8 1 
" . 0 2 9 1 
" . 0 3 0 1 
1 .0311 
"*D321 
4 0 3 3 1 
" . 0 3 " . ! 
" . 0 3 5 1 
" . 0 3 6 1 
" . 0 3 7 1 
1.C381 
1 . 0 3 9 1 

ELEMENT S I T E 
n P i TTR 

COORDINATES 
X 

- 1 3 5 2 5 
- 1 3 6 3 2 
- 1 3 6 7 2 
- 1 3 7 3 " . 
- 1 3 7 9 1 
- 1 3 6 " * 3 
- 1 3 6 8 8 
- 1 3 9 2 8 
- 1 3 9 6 2 
- 1 3 9 9 1 
- 1 1 . 0 1 " . 
- 1 1 . 0 3 1 
- i " . : " . 2 
- 1 1 . C 5 1 
- 1 1 . 0 5 7 
- l ' . i 5 9 
- 1 " . 0 6 0 
- I ' . C o l 
- 1 1 . 0 5 8 
- 1 " . 3 5 7 
- 1 " . 0 5 5 
- I ' . t S " . 
- 1 " . 0 5 1 

Y 

- 3 3 1 7 1 
- 3 3 1 6 2 
- 3 3 1 6 2 
- 3 3 1 6 3 
- 3 3 1 6 2 
- 3 3 1 6 3 
- 3 3 1 5 7 
- 3 3 1 6 1 
- 3 3 1 6 9 
- 3 3 1 7 9 
- 3 3 1 8 6 
- 3 3 2 0 1 
- 3 3 2 0 9 
- 3 3 2 2 3 
- 3 3 2 " . 0 
- 3 3 2 5 6 
- 3 3 2 7 2 
- 3 3 2 8 7 
- 3 3 3 0 0 
- 3 3 3 3 9 
- 3 3 3 2 2 
- 3 3 3 1 . 0 
- 3 3 3 1 . 1 . 

DATE 
3 5 0 7 7 3 

Z 

1 3 1 1 6 
1 2 6 5 2 
1 2 3 7 2 
1 2 2 6 C 
1 1 9 6 D 

l l b 8 7 
1 1 3 6 5 
1 1 J 7 5 

1 3 7 D O 

1Q1.39 
1 3 1 1 9 

9 7 9 5 
9 1 . 6 1 
9 1 6 3 
86" ." . 
8 P 2 0 

6 2 C 2 
7 6 6 2 
7 5 6 5 
7 2 " . 6 
6 9 2 9 
6 6 1 2 
6 3 0 C 

. 
1ST D I F F E R E N C E S ".TH C I F F E R E N C E S 

OX 

- 7 7 
- 7 0 
- 6 2 
- 5 6 
- 5 2 
- 1 . 5 
- 1 . 1 
- 3 " . 
- 2 9 
- 2 3 
- 1 7 
- 1 1 

- 9 
- 5 
- 2 
- 1 
- 0 

3 
1 
2 
1 
3 

DY 

6 
0 

- 1 
1 

- 0 
5 

-". 
- 8 

- 1 1 
- 6 

- 1 5 
- 8 

- 1 " . 
- 1 7 
- 1 8 
- 1 " . 
- 1 5 
- 1 2 

- 9 
- 1 3 
- 1 7 

- 5 

NO UATA RETENTION 

DZ 

- 2 6 7 
- 2 8 0 

- 2 9 1 
- 2 9 " . 
- 2 9 9 
- 3 0 2 
- 3 1 0 
- 3 1 5 
- 3 2 1 
- 3 2 0 
- 3 2 3 
- 3 1 1 . 
- 3 1 9 
- 3 1 6 
- 3 2 5 
- 3 1 6 
- 3 2 0 
- 3 1 7 
- 3 2 0 
- 3 1 6 
- 3 1 7 
- 3 1 2 

TAPE 

DkX 

- 2 
3 
1 

- 5 
6 

-". 
2 

- 1 
0 

- 3 

". 
- 1 
- 2 

3 
2 

- 8 
10 
- 6 

5 

0<.Y 

- 1 . 

- 6 
10 

- 2 1 
2 0 

-". 
7 

- 2 2 
3 1 

- 3 0 
I D 

0 
2 

- 8 
6 

- 1 
- 6 

7 
16 

W R I T T E N . 

U' .Z 

& 
- 1 0 

k 
- 6 

7 
- 1 * 

9 
- 1 2 

1 6 
- 2 5 

1 8 
- 1 1 

1 9 
- 2 1 

1 1 , 
- 1 2 

1 2 
- 9 

8 

1 ^ 
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r 1 ' t̂  r _ , 

- T — * 

, —̂/ " 
^ 1 , 
' J 

/ , 1 1 

1 
, 1 ' 

f ^ 

1 
, 

J 

- 7 - -
: 1 z, _:_ ' : 
IJ* 

- 1 

T ^ 
J ̂  
1 

f I 
/ 
I 
! / • 

/ ' / / , r -t ' -< 

_ _ JL 4. - _ _ _ 

, • . . / 

^ • - ^ / -

^ _ _̂  ' : : z ^ , 

•rrTt^T^ 

r'-H-^r 
—1 _i - - , 

. _,_._ 

"-rSrr 

/ " - 0 ^ ^ 

^^/•^^""^ -_̂  
.— 4 . * -_ ! 

~tl.T-j^-
1 !~.'~*~ 

i -rxir 

T r r -

-:-r- - J 

' 1 "* 

._rT .7: 
' 
1 - 1 - - * 

' • 1 * ' 

— - ,_, 
4 - . -

-,—* . . 
- t - ' 

* •< — - • 
' ' -7^-4-::-:; 

-t T ! -; 
t s . o iO.O 

46 



DF40 CCCFFlCll .n VS HCH NUHBER 

KCT- » I CCFF CRit 

rr'4 

-r-

. ^ 4 l 

~-:a: 
.— r- - , - . - T — I " ,-• 1 ' —'— *— ' '-r -^ ^ 

— I • • 
» 4—.-. 

• • • . ' 1 - - J - — kr 1 — H ^ 
4 ... ^ , _ » _ 

P-T 

-,, , -

- t -T-^-
-̂  ' T 4 -

* , — 

- H 

4- -+H 
:-r-1^—4::z: l : j . 

' • -r - — 

. - . , ^ -4 . 

7Z3t. 
* - * -

~ n — - J H 

r:-«; 
« - ; • * -

• * " - 1 

^i 

:!-:-;-

-,--i-t_ -ri::-:J , .-

U 
- 1 - ^ 4 - 1 

i l-,"!-.. - l - i " " ! 
- 4 : n . 

rrr: 

r — < \ — I -

t -
H { 

ri±i 
-n-i :1W " 

LH:: ^-rrnirm-l'4:n 
.ecso .8700 . Z T 5 0 

^ "hiî '" 
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CDRAD 

TEST '•18018 02 RUN TYPE 25 OBJECT UNIT SITE TTR 

TIME ALT VA Q, 
SEC. FEET FT/SEC LB/SQFT 

CROSS SECTIONAL AREA 

CAS MACH CO G \/(G) TA(G) ADZ 
KNOTS FT/SEC OEGS FT/SEC2 

.150 SQ FT HEIGHT 11.1 LBS 
15.000 13573 280 61.65 135 .2625 .8'.6 .71 271 -69.3'»7 21.32 
16.000 13315 287 65.06 139 .2683 .828 .73 278 -71.6'tg 22.30 
17.000 130i»5 293 68.31 l'f2 .2735 .81'* .75 285 -73.619 23.20 
18.000 12766 298 71.i*! li^S .2781 .803 .78 292 -75.(»10 2i».Dl 
19.000 12i»81 303 7<».50 lif9 .282'* .803 .61 298 -77.056 25.l^* 
20.000 12186 307 77.tf7 152 .2863 .805 .85 302 -78.618 26.25 
21.000 11886 310 79.59 15«» .2886 .808 .87 306 -80.106 27.18 
22.000 11582 - 312 Bl-iil 155 .2901 .806 .89 309 -81.517 27.81 
23.000 11277 31'» 63.Si* 157 .2918 .7Q5 .90 312 -32.83i» 28.21 
2'f.OOO 10967 317 85.56 159 .2939 .780 .91 315 -«i*.n22 28.53 
25.000 10651 320 87.96 162 .296? .766 .91 318 -85.051 28.92 
26.000 10332 323 90.33 16'f .2983 .757 .93 321 -85.916 29.'»'» 

000 10012 325 92.38 166 .2998 .755 .95 •?23 -«6.636 30.10 
000 9689 — 326 " 93.99 167 .3006 .759 .97 325 -87.211. 30.03 
000 9362 327 95.12 168 .3005 .766 .99 325 -"^7.627 31.50 
000 9037 326 95.69 169 .2996 .773 1.00 325 -87.826 32.01 
000 8715 326 96.07 169 .2983 .777 1.01 325 -87.795 32.31 
000 8390 325 96.'•'t 169 .2971 .778 1.02 321. -87.638 32.it8 
000 8066 32'. 96.95 170 .2961 .778 1.02 32«» -87.(.Sa 32.61 
000 - 771.3 32'. - 97.'.3 170 .2950 .777 1.03 323 -87.30'. 32.73 
000 71.21 323 97.89 170 .29'.0 .777 1.03 323 -86.939 32.90 
000 7099 322 98.21 171 .2927 .782 l.C 322 -86.358 33.22 

37.000 6777 321 98.37 171 .2912 .792 1.06 322 -85.713 33.82 
38.000 61.56 319 98.03 170 .2890 .798 1.06 320 -85.298 33.99 
39.000 6139 317 97.50 170 .2865 .807 1.07 318 -81..853 3<..18 
(.O.OOO 5826 - 315 - 96.75 169 .2838"- .819 1.07 316 -8'..366 Sft.Sg 

27, 
28. 
29. 
30. 
31, 
32, 
33. 
3«.. 
35, 
36, 
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TIME 

11 .1 .80 
12 .1 .80 
13 .1 .80 
l i t . 1 . 8 0 
15 .1 .80 
16 .1 .80 
17 .1 .80 
16 .1 .80 
1 9 . 1 . 8 0 
2 0 . 1 . 8 0 
2 1 . 1 . 8 0 
2 2 . 1 . 8 0 
2 3 . 1 . 8 0 
21..1.80 
2 5 . 1 . 8 0 
26 .1 .80 
2 7 . 1 . 8 0 
2 8 . 1 . 8 0 
29.1.8G 
3 0 . 1 . 8 0 
3 1 . 1 . 8 0 
32 .1 .80 
33 .1 .80 
31..1.80 
3 5 . 1 . 8 0 
3 6 . 1 . 8 0 

FR 

1.0171 
1.C161 
1.0191 
1.0201 
1.C211 
1.0221 
1.0231 
1.021.1 
1.0251 
1.0261 
1.0271 
1.0281 
1.0291 
1.0301 
1.0311 
1.0321 
1.0331 
1.031.1 
1.0351 
1.0361 
1.0371 
1.0381 
1.0391 
1.0401 
1.01.11 
1.01.21 

VEMA 

X 

- 1 2 5 3 9 
- 1 2 6 ) ' 0 
-1271*2 
- 1 2 8 0 7 
- 1 2 3 D O 

- 1 2 9 1 8 
- 1 2 9 o 2 
- 1 2 9 9 8 
- 1 3 0 3 1 
- 1 3 0 6 0 
- 1 3 0 8 7 
- 1 3 1 0 9 
- 1 3 1 2 7 
-1311 .2 
- 1 3 1 5 2 
- 1 3 1 o 0 
- l o l o i . 
- 1 3 1 o 5 
- 1 3 1 o 5 
- 1 3 1 o 5 
-13101* 
- 1 3 1 o a 
- 1 3 1 ^ 3 
- 1 3 1 . 1 * 
- 1 3 1 2 9 
- 1 3 1 1 2 

C 

Y 

- 3 2 1 5 0 
- 3 2 1 2 6 
- 3 2 1 0 1 
- 3 2 0 7 7 
- 3 2 0 5 8 
-3231*3 
- 3 2 0 2 8 
- 3 2 0 1 5 
- 3 2 0 0 1 . 
- 3 1 9 9 9 
- 3 1 9 9 6 
- 3 1 9 9 C 
- 3 1 9 8 8 
- 3 1 9 9 1 
-31991* 
- 3 2 0 0 5 
- 3 2 0 1 5 
- 3 2 0 2 2 
- 3 2 0 3 8 
- 3 2 0 5 7 
- 3 2 0 6 9 
- 3 2 0 8 2 
- 3 2 0 9 6 
- 3 2 1 1 1 
- 3 2 1 2 1 . 
- 3 2 1 3 1 . 

I 

1321.1* 
12971* 
1 2 6 9 3 
121.15 
1 2 1 2 3 
1 1 8 2 5 
1 1 5 2 0 
11211 . 
1 9 9 0 o 
1 0 5 9 2 
1 0 2 7 5 

9 9 6 2 
961*'* 
9 3 2 3 
9 0 0 3 
8 6 8 2 
8 3 6 2 
801*5 
7 7 2 9 
71.13 
7 1 0 0 
6 7 8 9 
61*80 
6 1 7 3 
5 86 7 
6562 

( .16018 

ALT 

1 3 2 7 3 
1 3 0 0 2 
1 2 7 2 7 
121.1.3 
1 2 1 5 2 
1 1 8 5 3 
1151*6 
1121.2 
1C935 
1 0 6 2 0 
1C303 

9 9 9 0 
9 6 7 2 
9 3 5 1 
9 0 3 2 
8 7 1 1 
83 91 
8071* 
7 7 5 7 
71.1*1 
7 1 2 8 
6 6 1 8 
6 5 0 9 
6 2 0 2 
5 6 9 6 
5 5 9 0 

03 

VAX 

- 1 0 7 
- 9 6 
-81* 
- 7 5 
- 6 9 
- 6 1 
- 5 3 
- 4 7 
-1 .2 
- 3 8 
- 3 5 
- 3 3 
- 3 2 
- 3 1 
- 2 8 
- 2 1 . 
- 2 1 
- 2 0 
- 2 1 
- 2 1 
- 1 9 
- 1 6 
- 1 3 
- 1 0 

- 6 
- 3 

VAY 

35 
35 
36 
36 
35 
31 
27 
25 
25 
2 5 
21. 
2 1 
17 
1 3 
10 

7 
4 
0 

- 3 
- 3 
- 4 
- 4 
- 4 
- 3 
- 1 

0 

UNIT 

VZ 

- 2 6 7 
- 2 7 3 
- 2 6 1 
- 2 6 8 
- 2 9 5 
- 3 0 1 
- 3 C 5 
- 3 0 9 
- 3 1 1 
- 3 1 4 
- 3 1 6 
- 3 1 7 
- 3 1 9 
- 3 2 0 
- 3 2 0 
- 3 2 0 
- 3 1 9 
- 3 1 6 
- 3 1 6 
- 3 1 4 
- 3 1 2 
- 3 1 0 
- 3 0 8 
-3C7 
- 3 0 5 
- 3 0 4 

25 

VA 

2 8 9 
292 
29 5 
300 
3 0 5 
3 0 6 
3 1 1 
3 1 3 
315 
317 
3 1 6 
320 
3 2 1 
322 
322 
3 2 1 
320 
316 
317 
3 1 5 
3 1 3 
31C 
308 
307 
3 0 5 
304 

MACH 

. 2 7 0 8 

. 2 7 2 5 

. 2 7 5 7 
. 2 6 0 0 
. 2 8 4 4 
. 2 8 7 2 
. 2 6 9 2 
. 2 9 0 8 
. 2 9 2 2 
. 2 9 3 3 
. 2 9 4 3 
. 2 9 4 9 
. 2 9 5 4 
. 2 9 5 7 
. 2 9 5 1 
. 2 9 3 9 
. 2 9 2 2 
. 2 9 0 4 
. 2 8 8 5 
. 2 6 6 4 
. 2 8 3 9 
. 2 6 1 4 
. 2 7 9 1 
. 2 7 7 2 
. 2 7 5 4 
. 2 7 3 2 

MPS 

Q 

6 0 . 3 9 
6 7 . 9 5 
7 0 . 3 0 
7 3 . 3 3 
7 0 . 5 2 
7 8 . 9 3 
8 1 . 0 0 
6 2 . 8 8 
3 4 . 6 6 
8 6 . 3 7 
6 8 . 0 0 
8 9 . 4 5 
9 0 . 8 5 
9 2 . 1 3 
9 2 . 9 0 
9 3 . 2 4 
9 3 . 2 6 
9 3 . 2 3 
9 3 . 1 1 
9 2 . 8 6 
9 2 . 3 4 
9 1 . 7 6 
9 1 . 2 8 
9 1 . 0 4 
9 0 . 8 8 
9 Q . 4 1 

TTR 

TA 

- o 7 . 0 8 
- b 9 . 5 3 
- 7 1 . 9 7 
- 7 3 . 9 1 
- 7 5 . 3 2 
- 7 7 . 2 4 
- 7 8 . 9 7 
- 8 0 . 2 2 
- 3 1 . 1 3 
- 8 1 . 6 5 
- 3 2 . 3 7 
- 3 2 . 9 6 
- 3 3 . 5 8 
- 8 4 . 1 0 
- 8 4 . 7 5 
- 8 5 . 3 0 
- 3 6 . 1 9 
- 3 6 . 3 1 
- 8 6 . 2 4 
- 3 6 . 2 0 
- 6 6 . 5 0 
- 8 6 . 9 3 
- 8 7 . 4 5 
- 3 8 . 0 3 
- 3 8 . 6 0 
- 3 9 . 3 9 

0 5 0 7 7 0 

ss 

1 0 6 8 . 9 9 
1 0 6 9 . 3 3 
1 0 ( ' u . 3 4 
1 0 7 1 . 4 2 
1 0 7 2 . 7 7 
1 0 7 3 . 9 P 
1 0 7 5 . 1 1 
1 J 7 6 . 3 D 

1 0 7 8 . 3 1 
IO0O.54 
1 0 3 2 . 1 0 
1 0 3 3 . 8 3 
1 0 3 5 . 7 0 
1 0 3 7 . 6 4 
1 J 3 9 . 9 3 
1 0 9 2 . 0 8 
1 0 9 4 . 0 6 
1 0 9 5 . 8 3 
1 0 9 7 . o l 
1 0 9 9 . 2 0 
1 1 0 1 . 1 3 
l l u 3 . 1 3 
1 1 0 5 . 0 8 
1 1 0 7 . 1 0 
1 1 0 9 . 3 2 
1 1 1 3 . 9 4 

RHO 

. 0 5 C 9 

. 0 5 1 3 
. 0 5 1 9 
. 0 5 2 3 
. 0528 
. 0 5 ^ 3 
. 0 5 3 8 
. 0 5 4 3 
. 0 5 4 7 
. 0 5 5 2 
. 0 5 5 7 
. 0 5 6 2 
. 0 5 6 7 
. 0 5 7 2 
. 0 5 7 7 
. 0 5 8 2 
. 0 5 6 7 
. 0592 
. 0597 
. 0 6 0 2 
. 0 6 0 7 
. 0 6 1 2 
. 0 6 1 7 
. 0 6 2 1 
. 0 6 2 6 
. 0 6 2 3 

PA 

1 8 . 2 5 
1 8 . 4 5 
1 8 . 6 5 
1 6 . 8 6 
1 9 . 0 7 
1 9 . 3 0 
1 9 . 5 3 
1 9 . 7 6 
2 0 . 0 0 
2 0 . 2 4 
2 0 . 4 9 
2 0 . 7 4 
2 0 . 9 9 
2 1 . 2 5 
2 1 . 5 1 
2 1 . 7 7 
2 2 . 0 4 
2 2 . 3 0 
2 2 . 5 7 
2 2 . 8 3 
2 3 . 1 0 
2 3 . 3 7 
2 3 . 6 4 
2 3 . 9 1 
2 4 . 1 7 
2 4 . 4 5 

WX _ 

2 2 . 5 
1 9 . 3 
1 5 . 0 
1 2 . 9 
1 4 . 1 
1 3 . 3 
1 2 . 3 
1 1 . 6 
1 0 . 9 
1 0 . 2 
1 1 . 2 
1 2 . 9 
1 5 . 2 
1 8 . C 
1 8 . 7 
1 8 . 4 
1 7 . 8 
1 9 . 2 
2 0 . 7 
2 1 . 8 
2 1 . 5 
2 1 . 1 
2 1 . 1 
2 1 . 5 
2 2 . 2 
2 2 . 9 

HY _ 

- 6 . 4 
- 1 0 . 4 
- 1 2 . 9 
- 1 5 . 8 
- 1 7 . 4 
- 1 5 . 4 
- 1 3 . 6 
- 1 4 . 4 
- 1 6 . 5 
- 1 8 . 6 
- 1 9 . 3 
- 1 8 . 6 
- 1 7 . 2 
- 1 6 . 0 
- 1 6 . 6 
- 1 6 . 0 
- 1 4 . 9 
- 1 2 . 9 
- 1 1 . 8 
- 1 1 . 7 
- 1 0 . 8 
- 1 0 . 0 

- 9 . 4 
- 1 0 . 1 
- 1 1 . 3 
- 1 2 . 5 



CDRAD 

TEST 418018 33 . _ RUN. _.TYPE 25 .OBJECT UNIT SiTE TTR 0415 .05377^ 

T IME 
SEC. 

ALT 
FEET 

CROSS SECTIONAL 
11. 
12. 
13. 
lU. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31, 
32. 
33. 
3'*. 
35. 
36. 

48 0 
480 
480 
483 
480 
430 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
48 0 
48 0 
480 
480 
480 
480 
43 0 
1.80 

13273 
13002 
12727 
12443 
12152 
11853 
11548 
11242 
10935 
10620 
103C3 
9990 
9672 
9351 
9032 
8711 
8391 
8074 
7757 
7'.41 
7128 
6818 
6509 
6202 
5896 
5590 

_ - „ 

VA 
FT/SEC 

AREA 
289 
292 
295 
303 
335 
30!» 
311 
313 
315 
317 
313 
32] 
321 
322 
322 
321 
32] 
318 
317_ 
315 
313 
310 
333 
307 
305 
304 

. - _ 

Q 
L8/SQFT 

.150 sa 
66. 
67. 
70. 
7i. 
76. 
78. 
81. 
82. 
84. 
86. 
88. 
89, 
90 
92. 
92 
93. 
93 
93. 
93 
92 
92 
91 
91. 
91. 
90 
90 

--

39 
95 
30 
33 
52 
93 
DC 
88 
66 
37 

oa 
45 
85 
13 
90 
24 
26 
23 
11 , 
86 
34 
-76 
28 
04 
88 
1*1 
- - --

CAS 
KNOTS 
FT 
140 
14.2 
144 
148 
151 
153 
155 
157 
159 
160 
162 
163 
161. 
165 
166 
166 
166 
166 

_ 16b 
166 
165 
165 
164 
164 
164 
!&'• 

_ „-

MACH 

WEIGHT 
.2708 
.2725 
.2757 
.2800 
.2844 
.2872 

- .2692. 
.2908 
.2922 
.2933 
.2943 
.2949 

__ .29 54_ 
.29 57 
.2951 
.2939 
.2922 
.2904 
.28 8 5_ 
.2864 
.2339 
.2314 
.2791 
.2772 
.2754 
.2732 

_ 

CD 

11.1 LBS 
-_- .933 

.882 
- - .840 

.818 
— .808 

.810 

.811 _ 

.810 

.807 

.802 

.798 

.794 

.791 

.792 

.799 

.608 
- .818 

.826 

.832 

.859 
- .846 

.851 

.852 

.851 

.850 

.850 

_ 

G 

- - . a j f 

.81 

.80 

.81 
. .84 
.37 
.89 
.91 
.93 
.94 
.95 
.96 
.98 
.99 

1.01 
1.02 
1.03 
1.34 
1.05 
1.36 
1.06 
1.06 
1.05 
1.35 
.1.05 
1.01. 

V(G) 
FT/SEC 

281 
265 
290 
296 
3D1 
305 
303 
311 
313 
315 
317 
316 
319 
320 
321 
320 
319 
313 
316 
314 
312 
310 
309 
307 
306 
305 

TA(G) 

-71. 
-73. 
-75. 
-77 
-73 
-80. 
-81. 
-83. 
-84. 
-84. 
-35 
-86. 
-87 
-67. 
-88 
-88 
-67 
-87. 
-87 
-87 
-87 
-37. 
-37 
-36 
-36 
•-85 

OEGS 

600 
619 
474 
254 
981 
580 
995 
104 
134 
902 
604 
327 
057 
675 
Q1.5 
129 
.970 
668 
390 
261 
252 
222 
039 
691 
139 
.672 

AOZ 
Fr/SCC2 

25. 
24. 
24. 
25 
25. 
2b 
27. 
28 
29. 
29 
30 
oO 
31 
31 
32 
32 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 

64 
92 
oC 
03 
91 
9b 
91 
7C 
33 
84 
2b 
62 
OC 
49 
07 
63 
10 
45 
71 
39 
.98 
.95 
72 
56 
42 
.29 



IRIG TIME COPRESPONDING TO ZERO TIME 11 36 46.397 

POINT 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

ASSIGNED 
TIME 

7.103 
8.103 
9.103 

10.103 
11.103 
12.103 
13.103 
14.103 
15.103 
16.103 
17.103 
18.103 
19.103 
20.103 
21.103 
22.103 
23.103 
24.103 
25.103 
26.103 
27.103 
28.103 
29.103 
30.103 
31.103 
32.103 
33.103 
34.103 
35.103 
36.103 

P R O U R A I RUN T E S T S E R I E S OBJECT TYPE 
RADAR 4 1 8 0 1 8 0 4 U N I T 2 5 

S L A N T RANGE E L E V O I F F A Z I M U T H D I F F S T A N . 
RANGE D I F H DH S OS FRAME 

CLLEMENT bITE 
MPi TTR 

COORDINATES 
X Y 

DATE 
050770 

1ST DIFFERENCES 4TH DIFFERENCES 
DX DY DZ D4X D4Y 04Z 

END OF RADAR COMPUTATIONS 

9825 
9633 
9433 
9222 
8997 
8775 
8553 
8313 
8076 
7345 
7599 
7374 
71'.9 
6930 
6705 
6496 
62 82 
6 0 96 
5904 
5736 
5571 
5421 
5239 
5172 
5073 
4995 
4935 
4890 
4878 
4875 

IONS. 

-192 
-195 
-216 
-225 
-222 
-222 
-240 
-237 
-231 
-246 
-225 
-225 
-219 
-225 
-207 
-2lD 
-166 
-192 
-163 
-165 
-150 
-132 
-117 
-99 
-73 
-60 
-45 
-12 
-3 

30 

58.023 
57.606 
57.060 
5fa.446 
55.594 
54.857 
53.910 
52.844 
51.669 
50.370 
43.956 
47.426 
45.764 
44.021 
42.145 
40.102 
37,921 
35.595 
33.098 
30.470 
27.676 
24.743 
21.642 
18.409 
15.020 
11.532 
7.972 
4.330 
.669 

357.049 

POINTS, 

-.417 
-.546 
-.615 
-.752 
-.837 
-.947 

-1.065 
-1.175 
-1.299 
-1.414 
-1.530 
-1.642 
-1.763 
-1.876 
-2.043 
-2.181 
-2.326 
-2.497 
-2.628 
-2.79 3 
-2.933 
-3.101 
-3.233 
-3.389 
-3.493 
-3.560 
-3.642 
-3.661 
-3.620 

41.975 
40.745 
39.599 
38.512 
37.506 
3b.563 
35.722 
34.933 
34.219 
33.574 
33.011 
32.528 
32.098 
31.717 
31.375 
31.093 
30.850 
30.673 
30.554 
3Q.478 
30.447 
30.424 
30.393 
30.392 
30.470 
30.540 
30.568 
30.315 
31.004 
31.219 

-1.229 
-1.147 
-1.086 
-1.006 
-.943 
-.841 
-.789 
-.714 
-.645 
-.563 
-.483 
-.430 
-.361 
-.342 
-.282 
-.243 
-.177 
-.119 
-.075 
-.031 
-.023 
-. 031 
-.001 
.079 
.070 
.128 
.147 
.188 
.216 

2, RECORDS INCLUDING ID 

40131 
40141 
40151 
40161 
40171 
40181 
40191 
40201 
40211 
40221 
40231 
40241 
40251 
40261 
40271 
40281 
40291 
40301 
40311 
40321 
40331 
40341 
40351 
40351 
40371 
40381 
40391 
40401 
40411 
40421 

-10756 
-10867 
-109o4 
-11:51 
-11143 
-11226 
-11294 
-llo&O 
-11419 
-114o8 
-11517 
-11=53 
-11585 
-11616 
-11647 
-11609 
-11694 
-11707 
-11721 
-11728 
-11735 
-11742 
-11748 
-11753 
-11751 
-11749 
-11743 
-11733 
-11723 
-11712 

-33616 
-33574 
-33529 
-33495 
-33451 
-33427 
-33393 
-33363 
-33342 
-33315 
-33300 
-33278 
-33250 
-33245 
-33239 
-33223 
-33229 
-33220 
-33225 
-33223 
-33231 
-33239 
-33243 
-33^51 
-33251 
-33269 
-33230 
-33295 
-33303 
-33321 

14328 
14128 
13-:ll5 
13o30 

1342b 

13170 

12906 
12520 

12329 

12036 

11726 

11425 
11113 
10310 

10493 
10160 

98»5 

9 J 4 2 

9218 
3903 
3532 
32D3 
7945 
7o2b 
7309 
6393 
6679 
o364 
6051 
5743 

-111 
-97 
-97 
-87 
-78 
-67 
-67 
-53 
-50 
-49 
-3b 
-3i 
-29 
-32 
-21 
-26 
-12 
-14 
-7 
-6 
-7 
-6 
-5 
2 
2 
6 
5 

15 
11 

42 
44 
34 
34 
34 
33 
26 
25 
27 
15 
22 
17 
16 
5 
12 
-2 
9 

-4 
1 

-7 
-8 
-5 
-8 

-10 
-8 

-11 
-16 
-7 

-17 

NO JATA RETENTION 

-200 
-213 
-236 
-253 
-256 
-264 
-236 
-29C 
-293 
-311 
-301 
-306 
-308 
-317 
-313 
-325 
-313 
-324 
-315 
-321 
-319 
-318 
-317 
-319 
-316 
-314 
-315 
-312 
-3 08 

TAPE 

25 
-13 

5 
-13 
17 
-7 
-6 
2D 

-22 
12 
-8 
19 

-27 
32 

-33 
25 

-18 
10 
-1 
0 
5 

-11 
9 

-7 
15 

-24 

24 
-10 
-1 
-5 
13 
-5 

-16 
32 

-30 
14 

-12 
25 

-36 
44 
-43 
43 

-33 
23 
-5 
-9 
6 
4 

-10 
5 
15 

-34 

WRITTEN. 

14 
10 

-19 
-10 
33 

-17 
-16 
43 

-43 
19 

-11 
19 

-27 
38 

-4 6 
44 

-35 
22 

-10 
3 

-3 
6 

-4 
-3 
7 

-3 

en 
CO 
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CORAO 

TEST 418018 04 RUN . _. . TYPE 25 OBJECT UNIT SiTE TTR DATE 050770 

TIME 
SEC. 

ALT 
FEET 

CROSS SECTIONAL 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
I'.. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
23. 
29. 
30 
31. 
32 
33. 
34 
35. 
36 

103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
103 
1C3 
103 
103 
103 
103 
103 
103 
1C3 
103 
103 
103 
103 
103 

14358 
14153 
13944 
137C9 
13457 
13200 
12933 
12651 
12360 
12063 
11758 
11453 
11148 
10839 
10525 
102C7 
9888 
9570 
9250 
8931 
8bl2 
6293 
7975 
7657 
7339 
7023 
6708 
6394 
6061 
5773 

VA 
FT/SEC 

AREA 
246 
253 
262 
270 
278 
285 
292 
298 
304 
309 
311 
312 
314 
316 
313 
32] 
321 
321 
321 
321 
323 
323 
319 
319 
318 
316 
315 
313 
311 
309 

a 
LB/SQFT 
.150 SQ 
46 
49. 
53. 
56. 
60. 
64 
68. 
71. 
75. 
78. 
8Q. 
81. 
83. 
85. 
87. 
89. 
90. 
91. 
92. 
92 
93. 
9J. 

94. 
94. 
94. 
94. 
94 
94 
93. 
93 

36 
22 
06 
85 
77 
44 
12 
96 
70 
68 
38 
72 
28 
27 
44 
35 
60 
41 
00 
51 
03 
55 
07 
50 
78 
81 
71 
34 
83 
04 

CAS 
KNOTS 
FT 
117 
121 
125 
13C 
134 
138 
142 
146 
150 
153 
155 
156 
157 
159 
161 
163 
164 
165 
165 
166 
166 
167 
167 
167 
168 
166 
168 
167 
167 
166 

MACH 

WEIGHT 11 
.2312 _ 
.2373 
.2453 
.2527 
.2600 
.266'. 
.2725 
.2785 
.2840 
.2879 
.2893 
.2899 
.291C _ 
.2927 
.2946 
.2960 
.2962 
.2958 
.2949 
.2940 
.2930 
.2921 
.2911 
.2901 
.2883 _ 
.2872 
.2853 
.2831 
.2808 
.2780 

CD 

.1 LBS 
.938 
.799 
.797 
.7 94 
.800 
.793 
.764 
.760 
.705 
.798 
.815 
.821 
. 614 
.600 
.790 
.789 
.7 94 
.799 
.802 
.802 
.800 
.799 
.799 
. 801 
.834 
.611 
.820 
.827 
.836 
.848 

G 

- .59 
.53 
.57 
.61 
.66 
.69 
.72 
.76 
.31 
.85 
.89 
.91 
.92 
.93 
.94 
.96 
.98 
.99 

l.QO 
1.01 
1.31 
1.01 
1.02 
1.03 
1.03 
1.04 
1.35 
1.06 
1.06 
1.07 

V(&) 
FT/SEC 

228 
237 
249 
260 
2 69 
277 
285 
293 
300 
305 
307 
309 
311 
314 
316 
313 
319 
320 
319 
319 
319 
319 
313 
313 
317 
316 
315 
313 
311 
309 

TA (G) 

-57 
-61 
-b't 

-68 
-70 
-72 
-75 
-76 
-78 
-79 
-81 
-62 
-83 
-64 
-85 
-85 
-86 
-67 
-88 
-6 8 
-86 
-3 b 
-83 
-88 
-88 
-37 
-37 
-87 
-86 
-86 

DEGS 

507 
.358 
9̂ .7 
.067 
680 
981 
.027 
.854 
bOl 
.992 
318 
.457 
.414 
,237 
.002 
739 
623 
431 
.055 
354 
401 
.413 
474 
464 
317 
.937 
535 
.158 
.717 
271 

AJZ 
FT/SE 

16 
14 
16 
17 
19 
20 
22. 
23 
25 
Jb 
27 
28 
7-3 
29. 
2J, 
33 
31 
31 
31 
o2 
32 
32 
32 
32 
33 
33 
33 
33 
34 
34 

b6 
94 
50 
92 
06 
93 
10 
44 
00 
bC 
92 
73 
11 
56 
7b 
3b 
02 
5/ 
94 
17 
34 
51 
D7 

86 
09 
37 
75 
91 
C9 
.28 
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