









  
    
    
    
    
    
    
    
    
    
  
  
  
  
  


This EPUB was converted from a scan of the original printed edition of
TM 11-2410 Pilot Balloon Tables (30-Gram) (1941),
published by the U.S. War Department.

The conversion from the scan may have introduced small errors in
complex tables or equations, so engineering and artillery data should always be checked against
the original files, which can be found at www.trex-arms.com.
T.REX ARMS is not affiliated with or endorsed by the U.S. War Department.



TM 11-2410 — Pilot Balloon Tables (30-Gram)
	TM 11-2410 — Pilot Balloon Tables (30-Gram)
	About this edition



  
    	
      Cover
    

    	
      Table of Contents
    

  




TM 11-2410 — Pilot Balloon Tables (30-Gram)


W cl ri □ сЯ WAR DEPARTMENT TECHNICAL MANUAL

(30-GRAM)

WAR DEPARTMENT . 15 AiARCH 1 944

[image: Figure, page 1]

This manual supersedes TM 11-420, 7 August 1941, Tables of Vertical and Horizontal Components of Distances of Pilot Balloons (30-GRAM)

[image: Figure, page 2]

WAR DEPARTMENT • 15 MARCH 1944

United States Government Printing Office Washington : 1944

[image: Figure, page 2]

S

WAR DEPARTMENT, Washington 25, D. C, 15 March 1944.

TM 11-2410, Pilot Balloon Tables (30-gram), is published for the information and guidance of all concerned.

[A. Q. 300.7(1 Feb 44).]

By ordee of the Secretary of War:

G. 0. MARSH ALT,, Chief of Staff. Official:

J. A. ULIO, Major General, The Adjutant General.

Distribution:

IBn 1 (5); IBn 4 (5); IBn 44 (5); 1С 4 (5); 1С 6 (5). (For explanation of symbols see FM 21-6.)


For sale by the Superintendent of Document! U. S. Government Printing Office Washington 25, D. С



[image: Figure, page 3]

This manual supersedes TM 11-420, 7 August 1941, Tables of Vertical and Horizontal Components of Distances of Pilot Balloons.



m^SSSSSJSmc, PILOT BALLOON TABLES

MAY2C'4* (30-GRAM)


	1. PURPOSE, a. The tables m this manual provide a simple means of determining the hori zontal distances traveled by a 30-gram balloon from an observation point. The distances given are for the end of each minute of flight from the first minute through the 60th minute.

	b. The tables apply only to 30-gram balloons (Balloon ML-50, ML-51, ML-64, ML-155, and ML-156) which are inflated with hydrogen sufficiently to support the weight of Cock ML-56 in addition to the weight of the balloon. When Lantern ML-91 or some other equipment is used in flight, such equipment should be hung on the small hook on Cock ML-56 while the balloon is being inflated.

	'C. The position of a pilot balloon in space at any instant, with reference to the observation point, may be represented by plotting the altitude of the balloon above the starting point, the azimuth (horizontal) angle from the starting point, and the horizontal distance of the balloon from the starting point.

	2. ALTITUDE, a. The altitude of a balloon which has been inflated in accordance with para graph Tb and has been released in the free atmos phere, is determined by timing. During the first few minutes of flight, the balloon ascends more rapidly because of air turbulence prevailing near the earth's surface. The average rate of ascent (usually correct to within 10 percent) is as follows:






	Уагаг




	240



	220



	220



	210



	210



	200





b. The altitude at the end of each minute is indicated both in the altitude column on Form SC #201, and in the tables in this manual.


	3. HORIZONTAL DISTANCES, a. Compu tation of distances. The horizontal distance at the end of each minute is computed by trigono metric solution of a triangle constructed as shown in figure 1. A represents the observation point and B, a balloon. Line AB is the line of sight from the theodolite to the balloon. Line ВС indicates the altitude of the balloon. The hori zontal distance is represented by line AC. The angle at A is the angle which is read from the elevation circle of the theodolite. Horizontal distance is obtained by muliplying the altitude by the cotangent of the elevation angle. (See par. 4.)

	b. Observations of 60 minutes or less. The tables on the following pages eliminate the necessity of computing the horizontal distances for an observation of 60 minutes or less. Turn to the page showing distances for the minute under con sideration. Locate the elevation angle reading in the column on the left, for whole degrees, and the line across the top, for tenths of a degree. The horizontal distance in yards is the figure immedi ately to the right of the degree angle, for whole degrees, or on a horizontal line to the right for tenths of a degree.

	e. Observations of more than 60 minutes. To find the horizontal distance in case of an ascen sion continuous for more than 60 minutes, it will be necessary to multiply the altitude of the balloon in yards by the cotangent of the elevation angle. For example, at the end of the 65th minute, the altitude is 13,100 yards and the elevation angle is 37.8°. From the table in paragraph 4, the co tangent of 37.8° is 1.2892. Thus, 13,100 X 1.2892 is 16,888.5200. The horizontal distance is recorded to the nearest 10 yards, for example 16,890.

	d. Slide rule. Computation of horizontal dis tance may also be made by means of Slide Rule ML-59, as follows :

	(1) For an elevation angle 45° or less, set the slide
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rule indicator at the value of the balloon altitude on D scale. Move T scale so that the value of the elevation angle on T scale coincides with the indi cator. The horizontal distance is then read on D scale in line with either end of T scale.

(2) For an elevation angle more than 45°, set the slide so that one end of T scale coincides with the value of the balloon altitude on D scale. Set the indicator on the complement of the angle of eleva tion (that is, 90° minus the elevation angle) on the T scale. The horizontal distance is read at the indicator on D scale.

e. Tables. The tables on the following pages indicate horizontal distances for pilot balloon flights for periods extending from 1 minute through 60 minutes.
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TL-6808 Figure 1. Trigonometric determination ofhorizontal distance.



MINUTE AFTER RELEASE YARDS ALTITUDE


















	
	Elevation angle

of balloon in degrees and tenths of a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	




	5
	2,740
	2,690
	2,640
	2,590
	2,540
	2,490
	2,450
	2,400
	2,360
	2,320
	



	6.
	2,280
	2,250
	2,210
	2, 170
	2,140
	2,110
	2,070
	2,040
	2,010
	1,980
	



	7_
	1,950
	1,930
	1,900
	1,870
	1,850
	1,820
	1,800
	1,780
	1,750
	1,730
	



	8
	1,710
	1,690
	1,670
	1,650
	1,630
	1,610
	1,590
	1,570
	1,550
	1,530
	



	9.
	1,520
	1,500
	1,480
	1,470
	1,450
	1,430
	1,420
	1,400
	1,390
	1,380
	



	10
	1,360
	1,350
	1,330
	1,320
	1,310
	1,290
	1,280
	1,270
	1,260
	1,250
	



	11
	1,230
	1,220
	1,210
	1,200
	1, 190
	1, 180
	1,170
	1, 160
	1, 150
	1, 140
	



	12
	1,130
	1,120
	1, 110
	1,100
	1,090
	1,080
	1,070
	1,060
	1,060
	1,050
	



	13
	1,040
	1,030
	1,020
	1,020
	1,010
	1,000
	990
	980
	980
	970
	



	14
	960
	960
	950
	940
	930
	930
	920
	910
	910
	900
	



	15
	900
	890
	880
	880
	870
	870
	860
	850
	850
	840
	



	16
	840
	830
	830
	820
	820
	810
	810
	800
	790
	790
	



	17
	790
	780
	780
	770
	770
	760
	760
	750
	750
	740
	



	18
	740
	730
	730
	730
	720
	720
	710
	710
	700
	700
	



	19
	700
	690
	690
	690
	680
	680
	670
	670
	670
	660
	



	20
	660
	660
	650
	650
	650
	640
	640
	640
	630
	630
	



	21
	630
	620
	620
	620
	610
	610
	610
	600
	600
	600
	



	22
	590
	590
	590
	590
	580
	580
	580
	570
	570
	570
	



	23
	570
	560
	560
	560
	550
	550
	550
	550
	540
	540
	



	24
	540
	540
	530
	530
	530
	530
	520
	520
	520
	520
	



	25
	510
	510
	510
	510
	510
	500
	500
	500
	500
	490
	



	26
	490
	490
	490
	-490
	480
	480
	480
	480
	480
	470
	



	27
	470
	470
	470
	460
	460
	460
	460
	460
	460
	450
	



	28
	450
	450
	450
	450
	440
	440
	440
	440
	440
	430
	



	29
	430
	430
	430
	430
	430
	420
	420
	420
	420
	420
	



	30
	420
	410
	410
	410
	410
	410
	410
	400
	400
	400
	



	31
	400
	400
	400
	390
	390
	390
	390
	390
	390
	390
	



	32
	380
	380
	380
	380
	380
	380
	380
	370
	370
	370
	



	33
	370
	370
	370
	370
	360
	360
	360
	360
	360
	360
	



	34
	360
	350
	350
	350
	350
	350
	350
	350
	350
	340
	



	35
	340
	340
	340
	340
	340
	340
	340
	330
	330
	330
	



	36
	330
	330
	330
	330
	330
	320
	320
	320
	320
	320
	



	37
	320
	320
	320
	320
	310
	310
	310
	310
	310
	310
	



	38
	310
	310
	300
	300
	300
	300
	300
	300
	300
	300
	



	39
	300
	300
	290
	290
	290
	290
	290
	290
	290
	290
	



	40
	290
	280
	280
	280
	280
	280
	280
	280
	280
	280
	



	41
	280
	280
	270
	270
	270
	270
	270
	270
	270
	270
	



	42
	270
	270
	260
	260
	260
	260
	260
	260
	260
	260
	



	43
	260
	260
	260
	250
	250
	250
	250
	250
	250
	250
	



	44
	250
	250
	250
	250
	250
	240
	240
	240
	240
	240
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2 MINUTES AFTER RELEASE 460 YARDS ALTITUDE



















	Degrees
	Elevation angle

of balloon in degrees

and tenths of a degree



	
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	




	5-

6

!

8"

9
	5,260

4,380

3,750

3,270

2,900
	5, 150

4,300

3,690

3,230

2,870
	5,060

4,230

3,640

3, 190

2,840
	4,960

4,170

3,590

3, 150

2,810
	4,870

4, 100

3,540

3,120

2,780
	4,780

4,040

3,490

3,080

2,750
	4,690

3,980

3,450

3,040

2,720
	•

4,610

3,920

3,400

3,010

2,690
	4,530

3,860

3,360

2,970

2,660
	4,450

3,800

3,320

2,940

2,640
	
	



	10, il

13.

14.
	2,610

2,370

2, 160

1,990

1,840
	2,580

2,340

2, 150

1,980

1,830
	2,560

2,320

2, 130

1,960

1,820
	2,530

2,300

2, 110

1,950

1,800
	2,510

2,280

2,090

1,930

1,790
	2,480

2,260

2,070

1,920

1,780
	2,460

2,240

2,060

1,900

1,770
	2, 430

2,220

2,040

1,890

1,750
	2,410

2,200

2,020

1,870

1,740
	2,390

2, 180

2,010

1,860

1,730
	
	



	15

16.

17.

18.

19 _
	1,720

1,600

1,500

1,420

1,340
	1,700

1,590

1,500

1,410

1,330
	1,690

1,580

1,490

1,400

1,320
	1,680

1,570

1,480

1,390

1,310
	1,670

1,560

1,470

1,380

1,310
	1,660

1,550

1,460

1,370

1,300
	1,650

1,540

1,450

1, 370

1,290
	1,640

1,530

1,440

1,360

1,280
	1,630

1,520

1,430

1, 350

1,280
	1,610

1,510

1,420

1,340

1,270
	
	



	20.

21.

22.

23.

24
	1,260

1,200

1, 140

1,080

1,030
	1,260

1, 190

1, 130

1,080

1,030
	1,250

1, 190

1, 130

1,070

1,020
	1,240

1, 180

1, 120

1,070

1,020
	1,240

1, 170

1,120

1,060

1,010
	1,230

1, 170

1, 110

1,060

1,010
	1,220

1, 160

1, 110

1, 050

1,000
	1,220

1, 160

1, 100

1,050

1,000
	1,210

1, 150

1,090

1,040

1,000
	1,200

1,140

1,090

1,040

990
	
	



	25.

26.

27.

28.

29-
	990

940

900

870

830
	980

940

900

860

830
	980

930

900

860

820
	970

930

890

850

820
	970

930

890

850

820
	960

920

880

850

810
	960

920

880

840

810
	960

910

880

840

810
	950

910

870

840

800
	950

910

870

830

800
	
	



	30.

31.

32.

33

34-
	800

770

740

710

680
	790

760

730

710

680
	790

760

730

700

680
	790

760

730

700

670
	780

750

720

700

670
	780

750

720

690

670
	780

750

720

690

670
	770

740

720

690

660
	770

740

710

690

660
	770

740

710

680

660
	
	



	35.

36.

37^

38.

39.
	660

630

610

590

570
	650

630

610

590

570
	650

630

610

580

560
	650

630

600

580

560
	650

620

600

580

560
	640

620

600

580

560
	640

620

600

580

560
	640

620

600

570

550
	640

610

590

570

550
	640

610

590

570

550
	
	



	40-

41.

42.

43-

44.
	550

530

510

490

480
	550

530

510

490

470
	540

530

510

490

470
	540

520

510

490

470
	540

520

500

490

470
	540

520

500

480

470
	540

520

500

480

470
	530

520

500

480

460
	530

510

500

480

460
	530

510

500

480

460
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	Elevation angle

of balloon in degrees

and tenths of

a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	
	




	45.
	680
	680
	680
	670
	670
	670
	670
	660
	660
	660
	
	
	



	46.
	660
	650
	650
	650
	650
	650
	640
	640
	640
	640
	
	
	



	47-
	630
	630
	630
	630
	630
	620
	620
	620
	620
	610
	
	
	



	48.

49.
	610

590
	610

590
	610

590
	610

580
	600

580
	600

580
	600

580
	600

580
	600

570
	590

570
	
	
	



	50-
	570
	570
	570
	560
	560
	560
	560
	560
	550
	550
	
	
	



	51.
	550
	550
	550
	540
	540
	540
	540
	540
	540
	530
	
	
	



	52.
	530
	530
	530
	530
	520
	520
	520
	520
	520
	510
	
	
	



	53.

54.
	510

490
	510

490
	510

490
	510

490
	510

490
	500

490
	500

480
	500

480
	500

480
	500

480
	
	
	



	55.
	480
	470
	470
	470
	470
	470
	470
	460
	460
	460
	
	
	



	56.

57.
	460

440
	460

440
	460

440
	450

440
	450

430
	450

430
	450

430
	450

430
	440

430
	410

430
	
	
	



	58.
	420
	420
	420
	420
	420
	420
	420
	410
	410
	410
	
	
	



	59.
	410
	410
	410
	400
	400
	400
	400
	400
	400
	390
	
	
	



	60-
	390
	390
	390
	390
	390
	380
	380
	380
	380
	380
	
	
	



	61.

62.
	380

360
	380

360
	370

360
	370

360
	370

360
	370

350
	370

350
	370

350
	360

350
	360

350
	
	
	



	63.
	350
	340
	340
	340
	340
	340
	340
	340
	330
	330
	
	
	



	64.
	330
	330
	330
	330
	330
	320
	320
	320
	320
	320
	
	
	



	65.
	320
	320
	310
	310
	310
	310
	310
	310
	310
	300
	
	
	



	66.
	300
	300
	300
	300
	300
	300
	290
	290
	290
	290
	
	
	



	67.
	290
	290
	290
	280
	280
	280
	280
	280
	280
	280
	
	
	



	68.

69_
	270

260
	270

260
	270

260
	270

260
	270

260
	270

250
	270

250
	270

250
	260

250
	260

250
	
	
	



	70.
	250
	250
	240
	240
	240
	240
	240
	240
	240
	240
	
	
	



	71.
	230
	230
	230
	230
	230
	230
	230
	220
	220
	220
	
	
	



	72.

73.
	220
	220
	220

210
	220

200
	220

200
	210

200
	210
	210
	210
	210
	
	
	



	74.
	210

190
	210

190
	190
	190
	190
	190
	200

190
	200

190
	200

180
	200

180
	
	
	



	75
	180
	180
	180
	180
	180
	180
	170
	170
	170
	170
	
	
	



	76-
	170
	170
	170
	170
	160
	160
	160
	160
	160
	160
	
	
	



	77.

78.
	160

140
	160

140
	150

140
	150

140
	150

140
	150

140
	150
	150
	150
	150
	
	
	



	79.
	130
	130
	130
	130
	130
	130
	140

120
	140

120
	130

120
	130

120
	
	
	



	80-
	120
	120
	120
	120
	110
	110
	110
	110
	110
	110
	
	
	



	81.
	110
	110
	100
	100
	100
	100
	100
	100
	100
	100
	
	
	



	82.

83.
	100

80
	90

80
	90

80
	90

80
	90

80
	90

80
	90

80
	90

80
	90

70
	80

70
	
	
	



	84.
	70
	70
	70
	70
	70
	70
	60
	60
	60
	60
	
	
	



	85.
	60
	60
	60
	60
	50
	50
	50
	50
	50
	50
	
	
	



	86.
	50
	50
	50
	40
	40
	40
	40
	40
	40
	40
	
	
	



	87.

88.
	40

20
	30

20
	30

20
	30

20
	30

20
	30

20
	30

20
	30

20
	30

10
	20

10
	
	
	



	89.
	10
	10
	10
	10
	10
	10
	0
	0
	0
	0
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4 MINUTES AFTER RELEASE 890 YARDS ALTITUDE




	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	10, 170
	9,970
	9,780
	9,590
	9,420
	9, 250
	9,080
	8,-920
	8,760
	610



	
	8,470
	8, 330
	8,190
	8,060
	7,930
	7,810
	7,690
	7,580
	7,460
	350



	
	7,250
	7,150
	7,050
	6,950
	6,850
	6,760
	6, 670
	6,580
	6,500
	410



	
	6,330
	6,250
	6,180
	6,100
	6,030
	5,960
	5,880
	5,820
	5,750
	680



	
	5,620
	5,560
	5,500
	5,430
	5, 380
	5,320
	5,260
	5,210
	5, 150
	100



	
	5,050
	5,000
	4,950
	4,900
	4,850
	4,800
	4,760
	4,710
	4,670
	620



	
	4,580
	4,540
	4,490
	4,450
	4,410
	4,370
	4,340
	4,300
	4,260
	220



	
	4, 190
	4, 150
	4, 120
	4,080
	4,050
	4,010
	3,980
	3,950
	3,920
	890



	
	3,860
	3,820
	3,790
	3,760
	3,740
	3,710
	3,680
	3,650
	3,620
	600



	
	3,570
	3,540
	3,520
	3,490
	3,470
	3,440
	3,420
	3,390
	3,370
	340



	
	3,320
	3,300
	3,280
	3,250
	3,230
	3,210
	3, 190
	3,170
	3, 150
	120



	
	3, 100
	3,080
	3,060
	3,040
	3,020
	3,000
	2,990
	2,970
	2,950
	930



	
	2,910
	2,890
	2,880
	2,860
	2,840
	2,820
	2,810
	2,790
	2,770
	760



	
	2,740
	2,720
	2,710
	2,690
	2,680
	2,660
	2,640
	2,630
	2,610
	600



	
	2,580
	2,570
	2,560
	2,540
	2,530
	2,510
	2,500
	2,490
	2,470
	460



	
	2,450
	2,430
	2,420
	2,410
	2,390
	2,380
	2,370
	2,360
	2,340
	330



	
	2,320
	2,310
	2,290
	2,280
	2,270
	2,260
	2,250
	2,240
	2,230
	210



	
	2,200
	2,190
	2, 180
	2, 170
	2, 160
	2, 150
	2, 140
	2, 130
	2, 120
	110



	
	2,100
	2,090
	2,080
	2,070
	2,060
	2,050
	2,040
	2,030
	2,020
	010



	
	2,000
	1,990
	1,980
	1,970
	1,960
	1,950
	1,940
	1,940
	1,930
	920



	
	1,910
	1,900
	1,890
	1,880
	1,870
	1,870
	1,860
	1,850
	1,840
	830



	
	1,820
	1,820
	1,810
	1,800
	1,790
	1,790
	1,780
	1,770
	1,760
	750



	
	1,750
	1,740
	1,730
	1,720-
	1,720
	1,710
	1,700
	1,700
	1,690
	680



	
	1,670
	1,670
	1,660
	1,650
	1,650
	1,640
	1,630
	1,630
	1,620
	610



	
	1,610
	1,600
	1,590
	1,590
	1,580
	1,570
	1,570
	1,560
	1,550
	550



	
	1,540
	1,540
	1,530
	1,520
	1,520
	1,510
	1,500
	1,500
	1,490
	490



	
	1,480
	1,480
	1,470
	1,460
	1,460
	1,450
	1,450
	1,440
	1,440
	430



	
	1,420
	1,420
	1,410
	1,410
	1,400
	1,400
	1,390
	1,390
	1,380
	380



	
	1,370
	1,370
	1,360
	1,350
	1,350
	1,340
	1,340
	1,330
	1,330
	320



	
	1,320
	1,310
	1,310
	1,300
	1,300
	1,290
	1, 290
	1,290
	1,280
	280



	
	1,270
	1,270
	1,260
	1,260
	1,250
	1,250
	1,240
	1,240
	1,230
	230



	
	1,220
	1,220
	1,220
	1,210
	1,210
	1,200
	1,200
	1, 190
	1,190
	190



	
	1,180
	1, 180
	1,170
	1,170
	1, 160
	1, 160
	1,160
	1,150
	1,150
	140



	
	1, 140
	1, 140
	1, 130
	1, 130
	1, 120
	1, 120
	1, 110
	1, 110
	1, 110
	100



	
	1, 100
	1, 100
	1,090
	1,090
	1,080
	1,080
	1,080
	1,070
	1,070
	060



	
	1,060
	1,060
	1,050
	1,050
	1,050
	1,040
	1,040
	1,030
	1,030
	1,030



	
	1,020
	1,020
	1,020
	1,010
	1,010
	1,010
	1,000
	1,000
	1,000
	990



	
	990
	980
	980
	980
	970
	970
	970
	960
	960
	960



	
	950
	950
	950
	940
	940
	940
	930
	930
	930
	920



	
	920
	920
	920
	910
	910
	910
	900
	900
	900
	890
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	Elevation angle

of balloon in degrees and tenths of

a degree



	Degrees
	0.0
	0.1
	0.8
	0.3
	0.4
	0.5
	0.6
	0Л
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	




	45.
	890
	890
	880
	880
	880
	870
	870
	870
	870
	860
	
	



	46
	860
	860
	850
	850
	850
	840
	840
	840
	840
	830
	
	



	47.

48.
	830

800
	830
	820
	820
	820
	820
	810
	810
	810
	800
	
	



	49.
	770
	800

770
	800

770
	790

770
	790

760
	790

760
	780

760
	780

750
	780

750
	780

750
	
	



	50.
	750
	740
	740
	740
	740
	730
	730
	730
	730
	720
	
	



	51.

52.
	720

700
	720

•

690
	720

690
	710

690
	710

690
	710

680
	710

680
	700

680
	700

680
	700
	
	



	53.
	670
	670
	670
	660
	660
	660
	660
	650
	650
	670

650
	
	



	54.
	650
	640
	640
	640
	640
	630
	630
	630
	630
	630
	
	



	55.
	620
	620
	620
	620
	610
	610
	610
	610
	600
	600
	
	



	56.

57
	600

580
	600

580
	600

570
	590

570
	590

570
	590

570
	590

560
	580
	580
	580
	
	



	58-
	560
	550
	550
	550
	550
	550
	540
	560

540
	560

540
	560

540
	
	



	59.
	530
	530
	530
	530
	530
	520
	520
	520
	520
	520
	
	



	60.
	510
	510
	510
	510
	510
	500
	500
	500
	500
	500
	
	



	61.

62.
	490

470
	490

470
	490
	490

470
	490
	480
	480
	480
	480
	480
	
	



	63-
	450
	450
	470

450
	450
	470

450
	460

440
	460

440
	460

440
	460

440
	460

440
	
	



	64.
	430
	430
	430
	430
	430
	420
	420
	420
	420
	420
	
	



	65.
	420
	410
	410
	410
	410
	410
	400
	400
	400
	400
	
	



	66

67.
	400
	390
	390
	390
	390
	390
	390
	380
	380
	380
	
	



	68.
	380

360
	380

360
	370

360
	370

350
	370

350
	370

350
	370

350
	360

350
	360

350
	360

340
	
	



	69-
	340
	340
	340
	340
	330
	330
	330
	330
	330
	330
	
	



	Î0-
	320
	320
	320
	320
	320
	320
	310
	310
	310
	310
	
	



	71.

72.
	310

290
	300

290
	300

290
	300

280
	300
	300
	300
	290
	290
	290
	
	



	73.
	270
	270
	270
	270
	280

270
	280

260
	280

260
	280

260
	280

260
	270

260
	
	



	74.
	260
	250
	250
	250
	250
	250
	250
	240
	240
	240
	
	



	75.
	240
	240
	240
	230
	230
	230
	230
	230
	230
	220
	
	



	76_
	220
	220
	220
	220
	220
	210
	210
	210
	210
	210
	
	



	77.

78.
	210

190
	200

190
	200

190
	200

180
	200

180
	200
	200
	190
	190
	190
	
	



	79.
	170
	170
	170
	170
	170
	180

160
	180

160
	180

160
	180

160
	170

160
	
	



	80.
	160
	160
	150
	150
	150
	150
	150
	v

150
	140
	140
	
	



	81.
	140
	140
	140
	140
	130
	130
	130
	130
	130
	130
	
	



	82.

83.
	130

110
	120

110
	120

110
	120

100
	120

100
	120

100
	120

100
	110

100
	110
	110
	
	



	84.
	90
	90
	90
	90
	90
	90
	80
	80
	100

80
	100

80
	
	



	85.
	80
	80
	70
	70
	70
	70
	70
	70
	70
	on
	
	



	86.
	60
	60
	60
	60
	60
	50
	50
	50
	50
	50
	
	



	87.

88
	50

30
	50

30
	40

30
	40

30
	40

20
	40

20
	40
	40
	30
	30
	
	



	89
	20
	10
	10
	10
	10
	10
	20

10
	20

0
	20

0
	20

0
	
	







MINUTES AFTER RELEASE 1.100 YARDS ALTITUDE



















	
	of balloon in degrees

and tenths of a degree

Elevati on angle



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	




	5
	12, 5.70
	12, 320
	12, 090
	11,860
	11, 640
	11,430
	11,220
	11,020
	10, 830
	10, 640
	
	



	6
	10, 470
	10, 290
	10, 130
	9,960
	9,810
	9,650
	9,510
	9,360
	9,220
	9,090
	
	



	7.
	8,960
	8,830
	8,710
	8,590
	8,470
	8,360
	8,240
	8, 140
	8,030
	7,930
	
	



	8
	7,830
	7,730
	7,630
	7,540
	7,450
	7,360
	7,270
	7, 190
	7,110
	7,020
	
	



	9
	6,950
	6,870
	6,790
	6,720
	6,640
	6,570
	6,500
	6,440
	6,370
	6,300
	
	



	10
	6,240
	6,180
	6,110
	6,050
	5,990
	5,940
	5,880
	5,820
	5,770
	5,710
	
	



	11
	5,660
	5,610
	5,560
	5,500
	5,460
	5,410
	5,360
	5,310
	5,270
	5,220
	
	



	12
	5,180
	5, 130
	5,090
	5,050
	5,000
	4,960
	4,920
	4,880
	4,840
	4,800
	
	



	13
	4,760
	4,730
	4,690
	4,650
	4,620
	4,580
	4,550
	4,510
	4,480
	4,440
	
	



	14
	4,410
	4,380
	4,350
	4,320
	4,280
	4,250
	4,220
	4, 190
	4, 160
	4,130
	
	



	15
	4,110
	4,080
	4,050
	4,020
	3,990
	3,970
	3,940
	3,910
	3,890
	3,860
	
	



	16
	3,840
	3,810
	3,790
	3,760
	3,740
	3,710
	3,690
	3,670
	3,640
	3,620
	
	



	17
	3,600
	3,580
	3,550
	3,530
	3;510
	3,490
	3,470
	3,450
	3,430
	3,410
	
	



	18
	3,390
	3,370
	3,350
	3,330
	3,310
	3,290
	3,270
	3,250
	3,230
	3,210
	
	



	19
	3, 190
	3,180
	3,160
	3, 140
	3,120
	3,110
	3,090
	3,070
	3,060
	3,040
	
	



	20
	3,020
	3,010
	2,990
	2,970
	2,960
	2,940
	2,930
	2,910
	2,900
	2,880
	
	



	21
	2,870
	2,850
	2,840
	2,820
	2,810
	2,790
	2,780
	2,760
	2,750
	2,740
	
	



	22
	2,720
	2,710
	2,700
	2,680
	2,670
	2,660
	2,640
	2,630
	2,620
	2,600
	
	



	23
	2,590
	2,580
	2,570
	2,550
	2,540
	2,530
	2,520
	2,510
	2,490
	2,480
	
	



	24
	2,470
	2,460
	2,450
	2,440
	2,420
	2,410
	2,400
	2,390
	2,380
	2,370
	
	



	25
	2,360
	2,350
	2,340
	2,330
	2,320
	2,310
	2,300
	2,290
	2,280
	2,270
	
	



	26
	2,260
	2,250
	2,240
	2,230
	2,220
	2,210
	2,200
	2,190
	2,180
	2,170
	
	



	27
	2, 160
	2, 150
	2,140
	2,130
	2, 120
	2, 110
	2, 100
	2, 100
	2,090
	2,080
	
	



	28
	2,070
	2,060
	2,050
	2,040
	2,030
	2,030
	2,020
	2,010
	2,000
	1,990
	
	



	29
	1,980
	1,980
	1,970
	1,960
	1,950
	1,940
	1,940
	1,930
	1,920
	1,910
	
	



	30

31

32

33

34
	1,910

1,830

1,760

1,690

1,630
	1,900

1,820

1,750

1,690

1,620
	1,890

1,820

1,750

1,680

1,620
	1,880

1,810

1,740

1,670

1,610
	1,870

1,800

1,730

1,670

1,610
	1,870

1,800

1,730

1,660

1,600
	1,860

1,790

1,720

1,660

1,590
	1,850

1,780

1,710

1,650

1,590
	1,850

1,770

•

1,710

1,640

1,580
	1,840

1,770

1,700

1,640

1,580
	
	



	35
	1,570
	1,570
	1,560
	1,550
	1,550
	1,540
	1,540
	1,530
	1,530
	1,520
	
	



	36
	1,510
	1,510
	1,500
	1,500
	1,490
	1,490
	1,480
	1,480
	1,470
	1,470
	
	



	37
	1,460
	1,450
	1,450
	1,440
	1,440
	1,430
	1,430
	1,420
	1,420
	1,410
	
	



	38
	1,410
	1,400
	1,400
	1,390
	1,390
	1,380
	1,380
	1,370
	1,370
	1,360
	
	



	39"
	1,360
	1,350
	1,350
	1,340
	1,340
	1,330
	1,330
	1,320
	1,320
	1,320
	
	



	40
	1,310
	1,310
	1,300
	1,300
	1,290
	1,290
	1,280
	1,280
	1,270
	1,270
	
	



	41
	1,270
	1,260
	1,260
	1,250
	1,250
	1,240
	1,240
	1,230
	1, 230
	1,230
	
	



	42
	1,220
	1,220
	1,210
	1,210
	1,200
	1,200
	1,200
	1, 190
	1,190
	1, 180
	
	



	43
	1, 180
	1, 180
	1,170
	1, 170
	1, 160
	1,160
	1, 160
	1, 150
	1, 150
	1, 140
	
	



	44
	1, 140
	1,140
	1,130
	1, 130
	1, 120
	1, 120
	1,120
	1,110
	1,110
	1, 100
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	Elevation angle

of balloon in degrees and tenths of

a degree



	Degrees
	0.0
	0.1
	0.?
	0.3
	0.4
	0.5
	0.6
	0Л
	0.8
	0.9
	
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	
	



	45.
	1, 100
	1, 100
	1,090
	1,090
	1,080
	1,080
	1,080
	1,070
	1,070
	1,070
	
	
	



	46.
	1,060
	1, 060
	1,050
	1,050
	1,050
	1,040
	1,040
	1,040
	1,030
	1,030
	
	
	



	47.

48.
	1, 030

990
	1,020

990
	1,020

980
	1,020

980
	1,010

980
	1,010

970
	1,000

970
	1,000

970
	1,000

960
	990
	
	
	



	49.
	960
	950
	950
	950
	940
	940
	940
	930
	930
	960

930
	
	
	



	50.
	920
	920
	920
	910
	910
	910
	900
	900
	900
	890
	
	
	



	51.
	890
	890
	880
	880
	880
	870
	870
	870
	• 870
	860
	
	
	



	53.
	860
	860
	850
	850
	850
	840
	840
	840
	830
	830
	
	
	



	53.

54.
	830

800
	830

800
	820

790
	820

790
	820

790
	810

780
	810

780
	810

780
	810

780
	800

770
	
	
	



	55.
	770
	770
	760
	760
	760
	760
	750
	750
	750
	740
	
	
	



	56.
	740
	740
	740
	730
	730
	730
	730
	720
	720
	720
	
	
	



	57.
	710
	710
	710
	710
	700
	700
	700
	700
	690
	690
	
	
	



	58.

59.
	690

660
	680

660
	680

660
	680

650
	680

650
	670

650
	670

650
	670

640
	670

640
	660

640
	
	
	



	60.
	640
	630
	630
	630
	620
	620
	620
	620
	610
	610
	
	
	



	61.
	610
	610
	600
	600
	600
	600
	590
	590
	590
	590
	
	
	



	62.
	580
	580
	580
	580
	580
	570
	570
	570
	570
	560
	
	
	



	63.

64.
	560

540
	560

530
	560

530
	550

530
	550

530
	550

520
	550

520
	540

520
	540

520
	540

520
	
	
	



	65.
	510
	510
	510
	510
	500
	*

500
	500
	500
	490
	490
	
	
	



	66.
	490
	490
	490
	480
	480
	480
	480
	470
	470
	470
	
	
	



	67.
	470
	460
	460
	460
	460
	460
	450
	450
	450
	450
	
	
	



	68.

69.
	• 440

420
	440

420
	440

420
	440

420
	440

410
	430

410.
	430

410
	430

410
	430

400
	420

400
	
	
	



	70.
	400
	400
	400
	390
	390
	390
	390
	390
	380
	380
	
	
	



	71.
	380
	380
	370
	370
	370
	370
	370
	360
	360
	360
	
	
	



	72.
	360
	360
	•

350
	350
	350
	350
	340
	340
	340
	340
	
	
	



	73.

74.
	340

320
	330

310
	330

310
	330

310
	330

310
	330

310
	320

300
	320

300
	320

300
	320

300
	
	
	



	75_
	290
	290
	290
	290
	290
	280
	280
	280
	280
	280
	
	
	



	76.
	270
	270
	270
	270
	270
	260
	260
	260
	260
	260
	
	
	



	77.
	250
	250
	250
	250
	250
	240
	240
	240
	240
	240
	
	
	



	78.

79.
	230

210
	230

210
	230

210
	230

210
	230

210
	220

200
	220

200
	220

200
	220

200
	220

200
	
	
	



	80.
	190
	190
	190
	190
	190
	180
	180
	180
	180
	180
	
	
	



	81.
	170
	170
	170
	170
	170
	160
	160
	160
	160
	160
	
	
	



	82.
	150
	150
	150
	150
	150
	140
	140
	140
	140
	140
	
	
	



	83.

84.
	140

120
	130

110
	130

110
	130

110
	130

110
	130

110
	120

100
	120

100
	120

100
	120

100
	
	
	



	85.
	100
	90
	90
	90
	90
	90
	80
	80
	80
	80
	
	
	



	86.
	80
	80
	70
	70
	70
	70
	70
	60
	60
	fi()
	
	
	



	87.
	60
	60
	50
	50
	50
	50
	50
	40
	40
	40
	
	
	



	88.

89:
	40

20
	40

20
	30

20
	30

10
	30
	30
	30
	20
	20
	20
	
	
	



	
	
	
	
	
	10
	10
	10
	10
	0
	0
	
	
	








MINUTES AFTER RELEASE 1,300 YARDS ALTITUDE



















	
	Elevation angla

of balloon in degrees and tenths of a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	




	5_

6_

7

8

9_
	14, 860

12, 370

590

10,

9,250

8,210
	14, 560

12, 160

. 10, 440

9,130

8,120
	14, 290

11,970

10, 290

9,020

8,030
	010

14,

11,780

10, 150

8,910

7,940
	13,750

11,590

10, 010

8,800

7,850
	510

13,

11,410

9,870

8,700

7,770
	13, 260

11, 240

9,740

8,600

7,690
	13, 030

11, 070

9,620

8,500

7,610
	12, 800

10, 900

9,490

8,400

7,530
	580

12,

740

10,

9,

370

8,

300

7,

450
	
	



	10

11

12

13

14
	7,370

6,690

6, 120

5,630

5,210
	7,300

6,630

6,060

5,590

5, 180
	7,230

6,570

6,010

5,540

5, 140
	7, 150

6,510

5,960

5,500

5, 100
	7,080

6,450

5,910

5,460

5,060
	7,010

6,390

5,860

5,410

5,030
	6,950

6,330

5,820

5,370

4,990
	6, 880

6,280

5,770

5,330

4,960
	6,810

6,220

5,720

5,290

4,920
	6,

750

6,

170

5,

680

5,

250

4,

890
	
	



	15

16

17

18

19
	4,850

4,530

4,250

4,000

3,780
	4,820

4,500

4,230

3,980

3,750
	4,780

4,470

4,200

3,950

3,730
	4,750

4,450

4, 170

3,930

3,710
	4,720

4,420

4, 150

3,910

3,690
	4,690

4,390

4, 120

3,890

3,670
	4,660

4,360

4, 100

3,860

3,650
	4,620

4,330

4,070

3,840

3,630
	4,590

4,310

4,050

3,820

3,610
	4,

560

4,

280

4,

020

3,

800

3,

590
	
	



	20

21

22

23

24
	3,570

3,390

3,220

3,060

2,920
	3,550

3,370

3,200

3,050

2,910
	3,530

3,350

3, 190

3,030

2,890
	3,510

3,.330

3, 170

3,020

2,880
	3,500

3,320

3, 150

3,000

2,870
	3,480

3,300

3, 140

2,990

2,850
	3,460

3,280

3, 120

2,980

2,840
	3,440

3,270

3, 110

2,960

2,830
	3,420

3,250

3,090

2,950

2,810
	3,

400

3,

230

3,

080

2,

930

800

2,
	
	



	25

26

27

28

29
	2,790

2,670

2,550

2,440

2, 350
	2,780

2,650

2,540

2, 430

2,340
	2,760

2,640

2,530

2,420

2,330
	2,750

2,630

2,520

2,410

2,320
	2,740

2,620

2,510

2,400

2,310
	2,730

2,610

2,500

2,390

2,300
	2,710

2,600

2,490

2,380

2,290
	2,700

2,580

2,480

2,370

2, 280
	2,690

2,570

2,470

2,360

2,270
	2,

680

2,

560

2

460

2,

350

2,

260
	
	



	30

31

32

33

34
	2,250

2, 160

2,080

2,000

1,930
	2,240

2, 160

2,070

1,990

1,920
	2,230

2, 150

2,060

1,990

1,910
	2,220

2, 140

2,060

1,980

1,910
	2,220

2, 130

2,050

1,970

1,900
	2,210

2, 120

2,040

1,960

1,890
	2,200

2, 110

2,030

1,960

1,880
	2, 190

2, 100

2,030

1,950

1,880
	2, 180

2, 100

2,020

1,940

1,870
	2,

170

2,

090

2,

010

930

1,

860

1,
	
	



	35

36

37

38

39
	1,860

1,790

1,730

1, 660

1,610
	1,850

1,780

1,720

1,660

1,600
	1,840

1,780

1,710

1,650

1,590
	1,840

1,770

1,710

1,650

1,590
	1,830

1,760

1,700

1,640

1,580
	1,820

1,760

1,690

1,630

1,580
	1,820

1,750

1,690

1,630

1,570
	1,810

1,740

1,680

1,620

1,570
	1,800

1,740

1,680

1,620

1, 560
	800

1,

730

1,

670

1,

610

1,

550

1,
	
	



	40

41

42

43

44
	1,550

1,500

1,440

1,390

1,350
	1,540

1,490

1,440

1,390

1,340
	1,540

1,480

1,430

1,380

1,340
	1,530

1,480

1,430

1,380

1,330
	1, 530

1,470

1,420

1,370

1,330
	1, 520

1,470

1,420

1,370

1,320
	1,520

1,460

1,410

1,370

1,320
	1,510

1,460

1,410

1,360

1,310
	1,510

1,450

1,400

1,360

1,310
	500

1,

450

1,

400

1,

350

1,

300

1,
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	Degrees
	
	
	
	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	1,300
	1,300
	1,290
	1,290
	1,280
	1,280
	1,270
	1,270
	1,260
	1,260



	46

47
	1,260

1,210
	1,250

1,210
	1,250

1,200
	1,240

1,200
	1,240

1,200
	1,230

1,190
	1,230

1,190
	1,230

1, 180
	1,220

1, 180
	1,220

1, 170



	48

49
	1, 170

1, 130
	1, 170

1, 130
	1,160

1,120
	1, 160

1,120
	1, 150

1, 110
	1,150

1, 110
	1,150

1,110
	1, 140

1, 100
	1,140

1,100
	1, 130

1,090



	
	
	
	
	
	
	
	
	1,060
	1,060
	1,060



	50

51
	1,090

1,050
	1,090

1,050
	1,080

1,050
	1,080

1,040
	1,080

1,040
	1,070

1,030
	1,070

1,030
	1,030
	1,020
	1,020



	52
	1,020
	1,010
	1,010
	1,000
	1,000
	1,000
	990
	990
	990
	980



	53

54
	980

940
	980

940
	970

940
	970

930
	970

930
	960

930
	960

920
	950

920
	950

920
	950

910



	55
	910
	910
	900
	900
	900
	890
	890
	890
	880
	880



	56
	880
	870
	870
	870
	860
	860
	860
	850
	850
	850



	57

58
	840

810
	840

810
	840

810
	830

800
	830

800
	830

800
	820

790
	820

790
	820

790
	820

780



	59
	780
	780
	770
	770
	770
	770
	760
	760
	760
	750



	60
	750
	750
	740
	740
	740
	740
	730
	730
	730
	720



	61

62
	720

690
	720

690
	710

690
	710

680
	710

680
	710

680
	700

670
	700

670
	700

670
	690

670



	63
	660
	660
	660
	650
	650
	650
	650
	640
	640
	640



	64
	630
	630
	630
	630
	620
	620
	620
	610
	610
	610



	65
	610
	600
	600
	600
	600
	590
	590
	590
	580
	580



	66
	580
	580
	570
	570
	570
	570

540
	560

540
	560

530
	560

530
	550

530



	67

68
	550

530
	550

520
	550

520
	540

520
	540

510
	•

510
	510
	510
	500
	500



	69
	500
	500
	490
	490
	490
	490
	480
	480
	480
	480



	70
	470
	470
	470
	470
	460
	460
	460
	460
	450
	450



	71
	450
	450
	440
	440
	440
	430

410
	430

410
	430

400
	430

400
	420

400



	72

73
	420

400
	420

390
	420

390
	410

390
	410

390
	390
	380
	380
	380
	380



	74
	370
	370
	370
	370
	360
	360
	360
	360
	350
	350



	75
	350
	350
	340
	340
	340
	340
	330
	330
	330
	330



	76
	320
	320
	320
	320
	310
	310
	310
	310
	300
	300



	77

78
	300

280
	300

270
	300

270
	290

270
	290

270
	290

260
	290

260
	280

260
	280

260
	280

260



	79
	250
	250
	250
	250
	240
	240
	240
	240
	230
	230



	80
	230
	230
	220
	220
	220
	220
	220
	210
	210
	210



	81
	210
	200
	200
	200
	200
	190
	190
	190
	190

160
	180



	82

83
	180

160
	180

160
	180

150
	180

150
	170

150
	170

150
	170

150
	170

140
	140
	160

140



	84
	140
	130
	130
	130
	130
	130
	120
	120
	120
	120



	85
	110
	110
	110
	110
	100
	100
	100
	100
	100
	90



	86

87
	90

70
	90

70
	90

60
	80

60
	•80

60
	80

60
	80

50
	80

50
	70

50
	70

50



	88
	50
	40
	40
	40
	40
	30
	,

30
	30
	30
	20



	89
	20
	20
	20
	20
	10
	10
	10
	10
	0
	0





[image: Figure, page 15]



7 MINUTES AFTER RELEASE 1,500 YARDS ALTITUDE



















	
	Elevation angle

of balloon in degrees

and tenths of a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	




	
	17, 140

14, 270

12, 220

10, 670

9,470
	16, 800

14, 040

12,040

10, 540

9,360
	16, 480

13,810

11,870

10, 410

9,260
	16, 170

13, 590

11,710

10, 280

9, 160
	15, 870

13, 370

11,550

10, 160

9,060
	15, 580

170

13,

11,390

10, 040

8,960
	15, 300

12, 960

11,240

9,920

8,870
	15, 030

12, 770

11,090

9,800

8,780
	14, 770

12, 580

10, 950

9,690

8, 680
	14,

520

12,

400

10,

810

9,

580

8,

590
	
	



	
	8, 510

7,720

7,070

6,500

6,020
	8,420

7,650

7.000

6,450

5,970
	8,340

7,580

6,940

6,400

5,930
	8,250

7,510

6,880

6,350

5,880
	8, 170

7,440

6,820

6,300

5,840
	8,090

7,370

6,770

6,250

5,800
	8,020

7,310

6,710

6,200

5,760
	7,940

7,240

6,660

6, 150

5,720
	7,860

7, 180

6,600

6, 110

5,680
	790

7,

7,

120

6,

550

060

6,

640

5,
	
	



	
	5,600

5, 230 '

4,910

4,620

4,360
	5, 560

5,200

4,880

4,590

4,330
	5,520

5, 160

4,850

4,560

4,310
	5,480

5, 130

4,820

4,540

4,280
	5,450

5, 100

4,790

4,510

4,260
	5,410

5,060

4,760

4,480

4,240
	5,370

5,030

4,730

4,460

4,210
	5,340

5,000

4,700

4,430

4, 190
	5,300

4,970

4,670

4,410

4, 170
	5,

270

4,

940

640

4,

4,

380

4,

140
	
	



	
	4, 120

3,910

3,710

3,530

3,370
	4, 100

3,890

3,690

3,520

3,350
	4,080

3,870

3,680

3,500

3,340
	4,060

3,850

3,660

3,480

3,320
	4,030

3,830

3,640

3,470

3,310
	4,010

3,810

3,620

3,450

3,290
	3,990

3,790

3,600

3,430

3,280
	3,970

3,770

3,590

3,420

3,260
	3,950

3,750

3,570

3,400

3,250
	930

3,

730

3,

3,

550

3,

380

3,

230
	
	



	
	3,220

3,080

2,940

2,820

2,710
	3,200

3,060

2,930

2,810

2,690
	3, 190

3,050

2,920

2,800

2,680
	3,170

3,030

2,910

2,790

2, 670
	3,160

3,020

2,890

2,770

2,660
	3,140

3,010

2, 880

2,760

2,650
	3, 130

3,000

•

2,870

2,750

2,640
	3, 120

2,980

2,860

2,740

2,630
	100

3,

2,970

2,850

2,730

2,620
	090

3,

960

2,

2,

830

720

2,

610

2,
	
	



	
	2,600

2,500

2,400

2,310

2,220
	2,590

2,490

2,390

2,300

2,220
	2,580

2,480

2,380

2,290

2,210
	2,570

2,470

2,370

2,280

2,200
	2,560

2,460

2,360

2,270

2, 190
	2,550

2,450

2,350

2,270

2, 180
	2,540

2,440

2,350

2,260

2, 170
	2,530

2,430

2,340

2,250

2, 170
	2,520

2,420

2,330

2,240

2, 160
	2,

510

410

2,

320

2,

2,

230

2,

150
	
	



	
	2, 140

2,060

1,990

1,920

1,850
	2,130

2,060

1,980

1,910

1,850
	2, 130

2,050

1,980

1,910

1,840
	2, 120

2,040

1,970

1,900

1,830
	2, 110

2,030

1,960

1,890

1,830
	2, 100

2,030

1,950

1,890

1,820
	2, 100

2,020

1,950

1,880

1,810
	2,090

2,010

1,940

1,870

1,810
	2,080

2,010

1,930

1,870

1,800
	070

2,

2,

000

930

1,

860

1,

790

1,
	
	



	
	1,790

1,730

1,670

1,610

1,550
	1,780

1,720

1,660

1,600

1,550
	1,770

1,710

1,650

1,600

1,540
	1,770

1,710

1,650

1,590

1,540
	1,760

1,700

1,640

1,590

1,530
	1,760

1,700

1,640

1,580

1,530
	1,750

1,690

1,630

1,580

1,520
	1,740

1,680

1,630

1,570

1,520
	1,740

1,680

1,620

1,560

1,510
	730

1,

670

1,

610

1,

560

1,

510

1,
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	of balloon in degrees and tenths of

Elevation angle

a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	




	45

46

47

48

49
	1,500

1,450

1,400

1,350

1,300
	1,490

1,440

1,390

1,350

1,300
	1,490

1,440

1,390

1,340

1,290
	1,480

1,430

1,380

1,340

1,290
	1,480

1,430

1,380

1,330

1,290
	1,470

1,420

1,370

1,330

1,280
	1,470

1,420

1,370

1,320

1,280
	1,460

1,410

1,360

1,320

1,270
	1,460

1,410

1,360

1,310

1, 270
	1,450

1.400

1,360

1,310

1,260
	
	



	50

51

52

53

54
	1,260

1,210

1, 170

I, 130

1,090
	1,250

1,210

1, 170

1, 130

1,090
	1,250

1,210

1, 160

1, 120

1,080
	1,250

1,200

1, 160

1, 120

1,080
	1,240

1,200

1, 160

1, 110

1,070
	1,240

1, 190

1, 150

1, 110

1,070
	1,230

1, 190

1, 150

1, 110

1,070
	1,230

1, 180

1, 140

1, 100

060

1
	1,220

1, 180

1, 140

1, 100

1,060
	1,220

1, 180

1, 130

1,090

1,050
	
	



	55

56

57

58

59
	1, 050

1,010

970

940

900
	1,050

1,010

970

930

900
	1,040

1,000

970

930

890
	1,040

1,000

960

930

890
	1,030

1,000

960

920

890
	1,030

990

960

920

880
	1,030

990

950

920

880
	1,020

990

950

910

880
	1,020

980

940

910

870
	1,020

980

940

900

870
	
	



	60

61

62

63

64
	870

830

800

760

730
	860

830

790

760

730
	860

820

790

760

730
	860

820

790

750

720
	850

820

780

750

720
	850

810

780

750

720
	850

810

780

740

710
	840

810

1

770

740

710
	840

800

770

740

710
	830

800

770

730

700
	
	



	65

66

67

68

69
	700

670

640

610

580
	700

660

630

600

570
	690

660

630

600

570
	690

660

630

600

570
	690

660

620

590

560
	680

650

620

590

560
	680

650

620

590

560
	680

650

620

580

550
	670

640

610

580

550
	670

640

610

580

550
	
	



	70

71

72

73

74
	550

520

490

460

430
	540

510

480

460

430
	540

510

480

•

450

420
	540

510

480

450

420
	530

500

480

450

420
	530

500

470

440

420
	530

500

470

440

410
	530

500

470

440

410
	520

490

460

440

410
	520

490

460

430

400
	
	



	75

76

77

78

79
	400

370

350

320

290
	400

370

340

320

290
	400

370

340

310

290
	390

370

340

310

280
	390

360

340

310

280
	390

360

330

310

280
	390

360

330

300

280
	380

350

330

300

270
	380

350

320

300

270
	380

350

320

290

270
	
	



	80-—

81

82

83

84
	260

240

210

180

160
	260

230

210

180

150
	260

230

210

180

150
	260

230

200

180

150
	250

230

200

170

150
	250

220

200

170

140
	250

220

190

170

140
	250

220

190

170

140
	240

220

190

160

140
	240

210

190

160

130
	
	



	85

86

87

88

89
	130

100

80

50

30
	130

100

80

50

20
	130

100

70

50

20
	120

100

70

40

20
	120

90

70

40

20
	120

90

70

40

10
	•

120

90

60

40

10
	110

90

60

30

10
	110

80

60

30

10
	110

80

60

30

0
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8 MINUTES AFTER RELEASE 1.700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	19, 430

16, 170

13, 850

12, 100

10, 730
	19, 040

15,910

13, 650

11,940

10, 610
	18, 680

15, 650

13, 460

11,800

10, 500
	18, 330

15, 400

13, 270

11,650

10, 380
	17,990

15, 160

13, 090

11,510

10, 270
	17, 660

14, 920

12,910

11,380

10, 160
	17, 340

14, 690

12, 740

11,240

10, 050
	17,030

14, 470

12, 570

11, 110

9,950
	16, 740

14, 260

12,410

10, 980

9,840
	16,

450

14,

050

12,

250

10,

860

9,

740



	
	9,640

8,750

8,000

7,360

6,820
	9,540

8,660

7,930

7,310

6,770
	9,450

8,590

7,860

7,250

6,720
	9,350

8,510

7,800

7,190

6,670
	9,260

8, 430

7,730

7, 140

6,620
	9, 170

8,360

7,670

7,080

6,570
	9,080

8,280

7,610

7, 030

6,530
	9,000

8,210

7,540

6,970

6,480
	8,910

8,140

7,480

6,920

6,430
	8,

830

8,

070

7,

420

6,

870

6,

390



	
	6,340

5,930

5,560

5,230

4,940
	6,300

5,890

5,530

5,200

4,910
	6,260

5,850

5,490

5,170

4,880
	6,210

5,810

5,460

5, 140

4,850
	6, 170

5,780

5,420

5, 110

4,830
	6, 130

5,740

5,390

5,080

4,800
	6,090

5,700

5,360

5,050

4,770
	6,050

5,670

5,330

5,020

4,750
	6,010

5,630

5,290

4,990

4,720
	5,

970

5,

600

5,

260

4,

970

4,

700



	
	4,670

4,430

4,210

4,010

3,820
	4,650

4,410

4, 190

3,990

3,800
	4,620

4,380

4, 170

3,970

3,780
	4,600

4,360

4, 150

3,950

3,770
	4,570

4,340

4, 120•

3,930

3,750
	4,550

4,320

4, 100

3,910

3,730
	4,520

4,290

4,080

3,890

3,710
	4,500

4,270

4,060

3,870

3,700
	4,480

4,250

4,040

3,850

3,680
	4,

450

4,

230

4,

020

3,

840

660

3,



	
	3,650

3,490

3,340

3, 200

3, 070
	3,630

3,470

3,320

3,180

3,050
	3,610

3,450

3,310

3, 170

3,040
	3,600

3,440

3,290

3, 160

3,030
	3,580

3,420

3,280

3, 140

3,020
	3,560

3,410

3,270

3, 130

3, 000
	3,550

3,390

3,250

3, 120

2,990
	3,530

3,380

3,240

3, 110

2,980
	3,520

3,370

3,220

3,090

•

2, 970
	3,

500

3,

350

3,

210

3,

080

2,

960



	
	2,940

2,830

2,720

2,620

2,520
	2,930

2,820

2,710

2,610

2,510
	2,920

2,810

2,700

2,600

2,500
	2,910

2,800

2,690

2,590

2,490
	2,900

2,790

2,680

2,580

2,480
	2,890

2,770

2,670

2,570

2,470
	2,870

2,760

2,660

2,560

2,460
	2,860

2,750

2,650

2,550

2,460
	2,850

2,740

2,640

2,540

2,450
	2,

840

2,

730

2,

630

2,

530

2,

440



	
	2,430

2,340

2,260

2, 180

2, 100
	2,420

2,330

2,250

2,170

2,090
	2,410

2,320

2,240

2, 160

2,080
	2,400

2,310

2,230

2, 150

2,080
	2,390

2,310

2,220

2, 140

2,070
	2,380

2,300

2,220

2, 140

2,060
	2,370

2,290

2,210

2, 130

2,050
	2,370

2,280

2,200

2, 120

2,050
	2,360

2,270

2, 190

2, 110

2,040
	2,

350

2,

260

2,

180

2,

110

2,

030



	
	2, 030

1,960

1,890

1,820

1,760
	2,020

1,950

1,880

1,820

1,750
	2,010

1,940

1,870

1,810

1,750
	2,000

1,940

1,870

1,800

1,740
	2,000

1,930

1,860

1,800

1,740
	1,990

1,920

1,860

1,790

1,730
	1,980

1,910

1,850

1,790

1,720
	1,980

1,910

1,840

1,780

1,720
	1.970

1,900

1,840

1,770

1,710
	960

1,

890

1,

830

1,

770

1,

710

1,





[image: Figure, page 18]

















	
	
	
	
	Elevation angle
	of balloon in degrees and tenths of
	
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	1,700
	1,690
	1,690
	1,680
	1,680
	1,670
	1, 660
	1,660
	1,650
	1,650



	46
	1,640
	1,640
	1,630
	1,620
	1,620
	1,610.
	1,610
	1,600
	1,600
	1,590



	47—
	1,590
	1,580
	1,570
	1,570
	1,560
	1, 560
	1,550
	1,550
	1,540
	1,540



	48
	1,530
	1,530
	1, 520
	1,510
	1,510
	1,500
	1, 500
	1,490
	1,490
	1, 480



	49

50
	1,480

1,430
	1,470

1,420
	1,470

1,420
	1,460

1,410
	1,460

1,410
	'

1,450

1,400
	1,450

1,400
	1,440

1,390
	1,440

1,390
	1, 430

1, 380



	51
	1,380
	1,370
	1,370
	1,360
	1,360
	1,350
	1,350
	1,340
	1,340
	1, 330



	52
	1,330
	1,320
	1,320
	1,310
	1,310
	1,300
	1,300
	1,300
	1,290
	1,290



	53
	1,280
	1,280
	1,270
	1,270
	1,260
	1,260
	1,250
	1,250
	1,240
	1,240



	54
	1,240
	1,230
	1,230
	1,220
	1,220
	1,210
	1,210
	1,200
	1,200
	1, 190



	55—
	1, 190
	1, 190
	1, 180
	1, 180
	1, 170
	1, 170
	1, 160
	1, 160
	1, 160
	1, 150



	56—
	1, 150
	1, 140
	1, 140
	1, 130
	1, 130
	1, 130
	1, 120
	1, 120
	1, 110
	1,110



	57
	1, 100
	1, 100
	1, 100
	1,090
	1,090
	1,080
	1,080
	1,070
	1,070
	1, 070



	58
	1,060
	1,060
	1,050
	1,050
	1,050
	1, 040
	1,040
	1,030
	1,030
	1,030



	59—
	1,020
	1,020
	1,010
	1,010
	1,010
	1,000
	1,000
	990
	990
	990



	60—.
	980
	980
	970
	970
	970
	960
	960
	950
	950
	950



	61—
	940
	940
	930
	930
	930
	920
	920
	920
	910
	910



	62—.
	900
	900
	900
	890
	890
	890
	880
	880
	870
	870



	63
	870
	860
	860
	850
	850
	850
	840
	840
	840
	830



	64
	830
	830
	820
	820
	810
	810
	810
	800
	800
	800



	65
	790
	790
	790
	780
	780
	770
	770
	770
	760
	760



	66
	760
	750
	750
	750
	740
	740
	740
	730
	730
	730



	67
	720
	720
	710
	710
	710
	700
	700
	700
	690
	690



	68
	690
	680
	680
	680
	670
	670
	670
	660
	660
	660



	69
	650
	650
	650
	640
	640
	640
	630
	630
	630
	620



	70
	620
	620
	610
	610
	610
	600
	600
	600
	590
	590



	71—.
	590
	580
	580
	580
	570
	570
	570
	560
	560
	560



	72—.
	550
	550
	550
	540
	540
	540
	530
	530
	530
	520



	73—
	520
	520
	510
	510
	510
	500
	500
	500
	490
	490



	74
	490
	480
	480
	480
	470
	470
	470
	470
	460
	460



	75—.
	460
	450
	450
	450
	440
	440
	440
	430
	430
	430



	76—.
	420
	420
	420
	410
	410
	410
	400
	400
	400
	400



	77
	390
	390
	390
	380
	380
	380
	370
	370
	370
	360



	78—.
	360
	360
	360
	350
	350
	350
	340
	340
	340
	330



	79
	330
	330
	320
	320
	320
	320
	310
	310
	310
	300



	80
	300
	300
	290
	290
	290
	280
	280
	280
	280
	270



	81
	270
	270
	260
	260
	260
	250
	250
	250
	240
	240



	82—.
	240
	240
	230
	230
	230
	220
	220
	220
	210
	210



	83
	210
	210
	200
	200
	200
	190
	190
	190
	180
	180



	84—.
	180
	180
	170
	170
	170
	160
	160
	160
	150
	150



	85—.
	150
	150
	140
	140
	140
	130
	130
	130
	120
	120



	86
	120
	120
	110
	110
	110
	100
	100
	100
	100
	90



	87—.
	90
	90
	80
	80
	80
	70
	70
	70
	70
	60



	88
	60
	60
	50
	50
	50
	40
	40
	40
	40
	30



	89
	30
	30
	20
	20
	20
	10
	10
	10
	10
	0







9 MINUTES AFTER RELEASE 1,900 YARDS ALTITUDE




	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5
	21,720
	21, 280
	20, 880
	20, 480
	20, 100
	19, 740
	19, 380
	19, 040
	18,710
	18, 390



	6
	18, 080
	17, 780
	17, 490
	17,210
	16, 940
	16, 680
	16, 420
	16, 170
	15, 930
	15, 700



	7
	15, 470
	15, 250
	15, 040
	14, 830
	14, 630
	14, 430
	14, 240
	14, 050
	13, 870
	13, 690



	8
	13, 520
	13, 350
	13, 190
	13, 020
	12, 870
	12,710
	12, 560
	12, 420
	12, 270
	12, 130



	9
	12, 000
	11, 860
	11, 730
	11, 600
	11,480
	11, 350
	11,230
	11, 120
	11,000
	10, 890



	10
	10, 780
	10, 670
	10, 560
	10, 450
	10, 350
	10, 250
	10, 150
	10, 060
	9,960
	9,870



	11
	9,770
	9,680
	9,600
	9,510
	9,420
	9,340
	9,260
	9, 170
	9,090
	9,020



	12
	8,940
	8,860
	8,790
	8,710
	8,640
	8,570
	8,500
	8,430
	8,360
	8,300



	13
	8,230
	8, 160
	8, 100
	8,040
	7,980
	7,910
	7,850
	7,.790
	7,740
	7,680



	14
	7,620
	7,560
	7,510
	7,450
	7,400
	7,350
	7,290
	7,240
	7,190
	7, 140



	15
	7,090
	7,040
	6,990
	6,950
	6,900
	6,850
	6,810
	6,760
	6,710
	6,670



	16
	6,630
	6,580
	6,540
	6,500
	6,460
	6,410
	6,370
	6,330
	6,290
	6,250



	17
	6,210
	6,180
	6, 140
	6, 100
	6,060
	6,030
	5,990
	5,950
	5,920
	5,880



	18
	5,850
	5,810
	5,780
	5,750
	5,710
	5,680
	5,650
	5,610
	5,580
	5,550



	19
	5,520
	5,490
	5,460
	5,430
	5,400
	5,370
	5,340
	5,310
	5,280
	5,250



	20
	5,220
	5, 190
	5, 160
	5, 140
	5, 110
	5,080
	5,050
	5,030
	5,000
	4,980



	21
	4,950
	4,920
	4,900
	4,870
	4,850
	4,820
	4,800
	4,770
	4,750'
	4,730



	22
	4,700
	4,680
	4,660
	4,630
	4,610
	4,590
	4,560
	4,540
	4,520
	4,500



	23
	4,480
	4,450
	4,430
	4,410
	4,390
	4,370
	4,350
	4,330
	4,310
	4,290



	24
	4,270
	4,250
	4,230
	4,210
	4, 190
	4,170
	4, 150
	4, 130
	4,110
	4,090



	25
	4,070
	4,060
	4,040
	4,020
	4,000
	3,980
	3,970
	3,950
	3,930
	3,910



	26
	3,900
	3,880
	3,860
	3,840
	3,830
	3,810
	3,790
	3,780
	3,760
	3,750



	27
	3,730
	3,710
	3,700
	3,680
	3,670
	3,650
	3,630
	3,620
	3,600
	3,590



	28
	3,570
	3,560
	3,540
	3,530
	3,510
	3,500
	3,480
	3,470
	3,460
	3,440



	29
	3,430
	3,410
	3,400
	3,390
	3,370
	3,360
	3,340
	3,330
	3,320
	3,300



	30
	3,290
	3,280
	3,260
	3,250
	3,240
	3,230
	3,210
	3,200
	3, 190
	3,170



	31
	3, 160
	3,150
	3, 140
	3, 120
	3,110
	3, 100
	3,090
	3,080
	3,060
	3,050



	32
	3,040
	3,030
	3,020
	3,010
	2,990
	2,980
	2,970
	2,960
	2,950
	2,940



	33
	2,930
	2, 910
	2,900
	2,890
	2,880
	2,870
	2,860
	2,850
	2,840
	2,830



	34
	2,820
	2,810
	2,800
	2,790
	2,770
	2,760
	2,750
	2,740
	2,730
	2,720



	35
	2,710
	2,700
	2,690
	2,680
	2,670
	2,660
	2,650
	2,640
	2,630
	2,620



	36
	2,620
	2,610
	2,600
	2,590
	2,580
	2,570
	2,560
	2,550
	2,540
	2,530



	37
	2,520
	2,510
	2,500
	2,490
	2,490
	2,480
	2,470
	2,460
	2,450
	2,440



	38
	2,430
	2,420
	2,410
	2,410
	2,400
	2,390
	2,380
	2,370
	2,360
	2,350



	39
	2,350
	2,340
	2,330
	2,320
	2,310
	2,300
	2,300
	2,290
	2,280
	2,270



	40
	2,260
	2,260
	2,250
	2,240
	2,230
	2,220
	2,220
	2,210
	2,200
	2, 190



	41
	2, 190
	2, 180
	2, 170
	2, 160
	2, 160
	2, 150
	2, 140•
	2, 130
	2, 120
	2, 120



	42
	2,110
	2, 100
	2,100
	2,090
	2,080
	2,070
	2,070
	2,060
	2,050
	2,040



	43
	2,040
	2,030
	2,020
	2,020
	2,010
	2,000
	2,000
	1,990
	1,980
	1,970



	44
	1,970
	1,960
	1,950
	1,950
	1,940
	1,930
	1,930
	1,920
	1,910
	1,910





[image: Figure, page 20]

















	
	
	
	
	Elevation angle of balloon in degrees and tenths of
	
	
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45-

46.

47

_

48_

49-
	900

830

770

710

650
	1,890

1,830

1,770

1,700

1,650
	1,890

1,820

1,760

1,700

1,640
	1,880

1,820

1,750

1,690

1,630
	1,870

1,810

1,750

1,690

1,630
	1,870

1,800

1,740

1,680

1,620
	1,860

1,800

1,730

1,680

1,620
	1,850

1,790

1,730

1,670

1,610
	1,850

1,780

1,720

1,660

1,610
	1,840

1,780

1,720

1,660

1,600



	50.
	590
	1,590
	1,580
	1,580
	1,570
	1,570
	1,560
	1,560
	1,550
	1,540



	51.
	540
	1,530
	1,530
	1, 520
	1, 520
	1,510
	1,510
	1,500
	1.500
	1,490



	52_
	480
	1,480
	1,470
	1,470
	1,460
	1,460
	1,450
	1,450
	1,440
	1,440



	53_
	430
	1,430
	1,420
	1,420
	1,410
	1,410
	1,400
	1,400
	1,390
	1,390



	54_
	380
	1,380
	1,370
	1,370
	1,360
	1,360
	1,350
	1,350
	1,340
	1,340



	55.
	330
	1,330
	1,320
	1,320
	1,310
	1,310
	1,300
	1,300
	1,290
	1,290



	56.
	280
	1,280
	1,270
	1,270
	1,260
	1,260
	1,250
	1,250
	1,240
	1,240



	57.
	230
	1,230
	1,220
	1,220
	1,220
	1,210
	1,210
	1,200
	1,200
	1, 190



	58_
	190
	1, 180
	1, 180
	1, 170
	1,170
	1, 160
	1, 160
	1,160
	1, 150
	1, 150



	59-
	140
	1, 140
	1, 130
	1, 130
	1,120
	1, 120
	1, 110
	1,110
	1, 110
	1, 100



	60.
	100
	1,090
	1,090
	1,080
	1,080
	1,080
	1,070
	1,070
	1,060
	1,060



	61.
	050
	1,050
	1,040
	1,040
	1,040
	1,030
	1,030
	1,020
	1,020
	1,010



	62_
	010
	1,010
	1,000
	1,000
	990
	990
	980
	980
	980
	970



	63.
	970
	960
	960
	960
	950
	950
	940
	940
	930
	930



	64.
	930
	920
	920
	910
	910
	910
	900
	900
	890
	890



	65

_

66.

67.

68-

69_
	890

850

810

770

730
	880

840

800

760

730
	880

840

800

760

720
	870

830

790

760

720
	870

830

790

750

710
	870

830

790

750

710
	860

820

780

740

710
	860

820

780

740

700
	850

810

780

740

700
	850

810

770

730

700



	70_
	690
	690
	680
	680
	680
	670
	670
	670
	660
	660



	71.
	650
	650
	650
	640
	640
	640
	630
	630
	620
	620



	72.
	620
	610
	610
	610
	600
	600
	600
	590
	590
	580



	73.
	580
	580
	570
	570
	570
	560
	560
	560
	550
	550



	74.
	540
	540
	540
	530
	530
	530
	520
	520
	520
	510



	75
	510
	510
	500
	500
	490
	490
	490
	480
	480
	480



	76-
	470
	470
	470
	460
	460
	460
	450
	450
	450
	440



	77.
	440
	440
	430
	430
	420
	420
	420
	410
	410
	410



	78-
	400
	400
	400
	390
	390
	390
	380
	380
	380
	370



	79.
	370
	370
	360
	360
	360
	350
	350
	350
	340
	340



	80.

81-

82.

83.

84.
	330

300

270

230

200
	330

300

260

230

200
	330

290

260

230

190
	320

290

260

220

190
	320

290

250

220

190
	320

280

250

220

180
	310

280

250

210

180
	310

280

240

210

180
	310

270

•

240

210

170
	300

270

240

200

170



	85.
	170
	160
	160
	160
	150
	150
	150
	140
	140
	140



	86-
	130
	130
	130
	120
	120
	120
	110
	110
	110
	100



	87.
	100
	100
	90
	90
	90
	80
	80
	80
	70
	70



	88.
	70
	60
	60
	60
	50
	50
	50
	40
	40
	40



	89.
	30
	30
	30
	20
	20
	20
	10
	10
	10
	0
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10 MINUTES AFTER RELEASE 2,100 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	24, 000

19, 980

17, 100

14, 940

13, 260
	23

520

650

19

860

10

760

14

110

13
	23, 080

19, 330

16, 620

14, 570

12, 970
	22, 640

19, 020

16, 390

14, 400

12, 820
	22, 220

18, 720

16, 170

14, 220

12, 690
	21, 820

18, 430

15,•950

14, 050

12, 550
	21,420

18, 150

15, 740

13, 890

12, 420
	21, 040

17, 880

15, 530

13, 720

12, 290
	20, 670

17,610

15, 330

13, 570

12, 160
	20,

320

350

17,

15,

130

13,

410

12,

030



	
	11,910

10, 800

9,880

9, 100

8,420
	790

11

10

700

800

9

020

9

8

360
	11,670

10, 610

9,710

8,950

8,300
	11,560

10,510

9,630

8,880

8,240
	11,440

10,410

9,550

8,810

8, 180
	11,330

10, 320

9,470

8,750

8,120
	11,220

10, 230

9,390

8,680

8,060
	и,

па

10, 140

9,320

8,610

8,000
	11,010

10, 050

9,240

8,550

7,950
	10,

910

9,

970.

9,

170

8,

490

7,

890



	
	7,840

7,320

6,870

6,460

6,100
	780

7

280

7

830

6

420

6

060
	7,730

7,230

6,780

6,390

6, 030
	7,680

7, 180

6,740

6,350

6,000
	7,620

7, 140

6,700

6,310

5,960
	7,570

7,090

6,660

6,280

5,930
	7,520

7,040

6,620

6,240

5,900
	7,470

7,000

6,580

6,200

5,870
	7,420

6,960

6,540

6, 170

5,830
	7,

370

6,

910

6,

500

6,

130

5,

800



	
	5,770

5,470

5,200

4,950

4,720
	740

440

170

920

690
	5,710

5,410

5, 150

4,900

4,670
	5,680

5,390

5, 120

4,880

4,650
	5,650

5,360

5, 100

4,850

4,630
	5,620

5,330

5,070

4,830

4,610
	5,590

5,300

5,040

4,810

4,590
	5,560

5,280

5,020

4,780

4,570
	5,530

5,250

5,000

4,760

4,540
	5,

500

,

220

5,

4,

970

4,

740

4,

520



	
	4,500

4,310

4, 120

3,950

3,790
	480

290

100

930

770
	4,460

4,270

4,090

3,920

3,760
	4,440

4,250

4,070

3,900

3,740
	4,420

4,230

4,050

3,880

3,730
	4,400

4,210

4,030

3,870

3,710
	4,380

4,190

4,020

3,850

3, 700
	4,360

4, 180

4,000

3,840

3,680
	4,340

4, 160

3,980

3,820

3,670
	4,

320

4,

140

3,

970

3,

800

3,

650



	
	3,640

3,500

3,360

3,230

3, 110
	620

480

350

220

100
	3, 610

3,470

3,330

3,210

3,090
	3,590

3,450

3,320

3,200

3,080
	3,580

3,440

3,310

3,180

3,070
	3,570

3,430

3,300

3, 170

3,060
	3,550

3,410

3,280

3, 160

3,040
	3,540

3,400

3,270

3,150

3,030
	3,520

3,390

3,260

3,140

3,020
	3,

510

3,

370

3,

250

3,

130

010

3,



	
	3,000

2,890

2,790

2,690

2,590
	990

880

780

680

580
	2,980

2,870

2,770

2,670

2,570
	2,970

2,860

2,760

2,660

2,570
	2,950

2,850

2,750

2,650

2,560
	2,940

2,840

2,740

2,640

2,550
	2,930

2,830

2,730

2,630

2,540
	2,920

2,820

2,720

2,620

2,530
	2,910

2,810

2,710

2,610

2,520
	2,

900

2,

800

2,

700

2,

600

2,

510



	
	2,500

2,420

2,330

2,250

2,170
	490

410

320

240

170
	2,480

2,400

2,320

2,240

2, 160
	2,480

2,390

2,310

2,230

2, 150
	2,470

2,380

2,300

2,220

2,140
	2,460

2,370

2,290

2,210

2,140
	2,450

2,370

2,280

2,210

2,130
	2,440

2,360

2,280

2,200

2,120
	2,430

2,350

2,270

2,190

2,110
	,420

2,

340

2,

,260

2,

2,

180

110

2,
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0Л
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	2,100
	2,090
	2,090
	2,080
	2.070
	2,060
	2,060
	2,050
	2,040
	2,040



	46
	2,030
	2,020
	2,010
	2,010
	2,000
	1,990
	1,990
	1,980
	1,970
	1,970



	47
	1,960
	1,950
	1,940
	1,940
	1,930
	1,920
	1,920
	1,910
	1,900
	1,900



	48
	1,890
	1,880
	1,880
	1,870
	1,860
	1,860
	1, 850
	1,840
	1,840
	1,830



	49
	1,830
	1,820
	1,810
	1,810
	1,800
	1,790
	1,790
	1,780
	1,770
	1,770



	50
	1,760
	1,760
	1,750
	1,740
	1,740
	1,730
	1,720
	1,720
	1,710
	1,710



	51
	1,700
	1,690
	1,690
	1,680
	1,680
	1,670
	1,660
	1,660
	1, 650
	1,650



	52
	1,640
	1,630
	1,630
	1,620
	1,620
	1,610
	1,610
	1,600
	1,590
	1,590



	53
	1,580
	1,580
	1,570
	1,570
	1,560
	1,550
	1,550
	1,540
	1,540
	1,530



	54
	1,530
	1,520
	1,510
	1,510
	1,500
	1,500
	1,490
	1,490
	1,480
	1,480



	55".l.

56

57

58

59
	1,470

1,420

1,360

1,310

1,260
	1,460

1,410

1,360

1,310

1,260
	1,460

1,410

1,350

1,300

1,250
	1,450

1,400

1,350

1,300

1,250
	1,450

1,400

1,340

1,290

1,240
	1,440

1,390

1,340

1,290

1,240
	1,440

1,380

1,330

1,280

1,230
	1,430

1,380

1,330

1,280

1,230
	1,430

1,370

1,320

1,270

1,220
	1,420

1,370

1,320

1,270

1,220



	60
	1,210
	1,210
	1,200
	1,200
	1,190
	1, 190
	1, 180
	1,180
	1,170
	1,170



	61
	1,160
	1, 160
	1,150
	1,150
	1,140
	1, 140
	1, 140
	1, 130
	1, 130
	1, 120



	62
	1,120
	1, 110
	1,110
	1, 100
	1,100
	1,090
	1,090
	1,080
	1,080
	1,070



	63
	1,070
	1,070
	1,060
	1,060
	1,050
	1,050
	1,040
	1,040
	1,030
	1,030



	64
	1,020
	1,020
	1,020
	1,010
	1,010
	1,000
	1,000
	990
	990
	980



	65
	980
	970
	970
	970
	960
	960
	950
	950
	940
	940



	66
	930
	930
	930
	920
	920
	910
	910
	900
	900
	900



	67
	890
	890
	880
	880
	870
	870
	870
	860
	860
	850



	68
	850
	840
	840
	840
	830
	830
	820
	820
	810
	810



	69
	810
	800
	800
	790
	790
	790
	780
	780
	770
	770



	70
	760
	760
	760
	750
	750
	740
	740
	740
	730
	730



	71
	720
	720
	710
	710
	710
	700
	700
	690
	690
	690



	72
	680
	680
	670
	670
	670
	660
	660
	650
	650
	650



	73
	640
	640
	630
	630
	630
	620
	620
	610
	610
	610



	74
	600
	600
	590
	590
	590
	580
	580
	570
	570
	570



	75
	560
	560
	550
	550
	550
	540
	540
	540
	530
	530



	76
	520
	520
	520
	510
	510
	500
	500
	500
	490
	490



	77
	480
	480
	480
	470
	470
	470
	460
	460
	450
	450



	78
	450
	440
	440
	430
	430
	430
	420
	420
	420
	410



	79
	410
	400
	400
	400
	390
	390
	390
	380
	380
	370



	80
	370
	370
	360
	360
	360
	350
	350
	340
	340
	340



	81
	330
	330
	330
	320
	320
	310
	310
	310
	300
	300



	82
	300
	290
	290
	280
	280
	280
	270
	270
	270
	260



	83
	260
	250
	250
	250
	240
	240
	240
	230
	230
	220



	84
	220
	220
	210
	210
	210
	200
	200
	190
	190
	190



	85

86

87

'.

88

89
	180

150

110

70

40
	180

140

110

70

30
	180

140

100

70

30
	170

140

100

60

30
	170

130

100

60

20
	170

130

90

60

20
	160

120

90

50

10
	160

120

80

50

10
	150

120

80

40

10
	150

110

80

40

0
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11 MINUTES AFTER RELEASE 2,300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths oí a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	



	
	26, 290
	25, 760
	25, 280
	24, 790
	24, 330
	23, 900
	23, 460
	23, 050
	22, 640
	22, 260




	
	21,880
	21, 520
	21, 170
	20, 830
	20, 500
	20, 190
	19, 880
	19, 580
	19, 290
	19,010



	
	18, 730
	18, 470
	18,210
	17, 950
	17, 710
	17, 470
	17, 240
	17,010
	16, 790
	16, 580



	
	16, 370
	16, 160
	15, 960
	15, 770
	15, 580
	15, 390
	15,210
	15, 030
	14, 860
	14, 690



	
	14, 520
	14, 360
	14, 200
	14, 050
	13, 890
	13, 740
	13, 600
	13, 460
	13, 320
	13, 180



	
	13, 040
	12,910
	12, 780
	12, 660
	12, 530
	12,410
	12, 290
	12, 170
	12, 060
	11,940



	
	11,830
	11,720
	11,620
	11,510
	11,410
	11,300
	11,200
	11,110
	11,010
	10,910



	
	10, 820
	10, 730
	10, 640
	10, 550
	10, 460
	10, 370
	10, 290
	10,210
	10, 120
	10, 040



	
	9,960
	9,880
	9,810
	9,730
	9,650
	9,580
	9,510
	9,440
	9,360
	9,290



	
	9,220
	9, 160
	9,090
	9,020
	8,960
	8, 890
	8,830
	8,770
	8,710
	8,640



	15
	8,580
	8,520
	8,470
	8,410
	8,350
	8,290
	8,240
	8,180
	8, 130
	8,070



	16
	8,020
	7,970
	7,920
	7,870
	7,810
	7,760
	7,720
	7,670
	7,620
	7,570



	17-
	7,520
	7,480
	7,430
	7,380
	7,340
	7,290
	7,250
	7,210
	7, 160
	7,120



	18
	7,080
	7,040
	7,000
	6,950
	6,910
	6,870
	6,830
	6,800
	6,760
	6,720



	19
	6,680
	6,640
	6,600
	6,570
	6,530
	6,490
	6,460
	6,420
	6,390
	6,350



	
	6,320

5,990

5,690

5,420

5,170
	6,280

5,960

5,660

5,390

5,140
	6,250

5,930

.5,640

5,370

5,120
	6,220

5,900

5,610

5,340

5,090
	6,180

•

5,870

5,580

5,320

5,070
	6,150

5,840

5,550

5,290

5,050
	6, 120

5,810

5,530

'5, 260

5,020
	6,090

5,780

5,500

5,240

5,000
	6,050

5,750

5,470

5,210

4,980
	6,020

5,720

5,440

5, 190

4,950



	
	4,930
	4,910
	4,890
	4,870
	4,840
	4,820
	4,800
	4,780
	4,760
	4,740



	
	4,720
	4,690
	4,670
	4,650
	4,630
	4,610
	4,590
	4,570
	4,550
	4,530



	
	4,510
	4,490
	4,480
	4,460
	4,440
	4,420
	4,400
	4,380
	4,360
	4,340



	
	4,330
	4,310
	4,290
	4,270
	4,250
	4,240
	4,220
	4,200
	4, 180
	4, 170



	
	4, 150
	4,130
	4,120
	4,100
	4,080
	4,070
	4,050
	4,030
	4,020
	4,000



	
	3,980
	3,970
	3,950
	3,940
	3,920
	3,900
	3,890
	3,870
	3,860
	3,840



	
	3,830
	3,810
	3,800
	3,780
	3,770
	3,750
	3,740
	3,720
	3,710
	3,700



	
	3,680
	3,670
	3,650
	3,640
	3,620
	3,610
	3,600
	3,580
	3,570
	3,560



	
	3,540
	3,530
	3,510
	3,500
	3,490
	3,470
	3,460
	3,450
	3,440
	3,420



	
	3,410
	3,400
	3,380
	3,370
	3,360
	3,350
	3,330
	3,320
	3,310
	3,300



	
	3,280

3,170

3,050

2,940

2,840
	3,270

3,150

3,040

2,930

2,830
	3,260

3, 140

3,030

2,920

2,820
	3,250

3, 130

3,020

2,910

2,810
	3,240

3, 120

3,010

2,900

2,800
	3,220

3,110

3,000

2,890

2,790
	'

3, 210

3, 100

2,990

2,880

2,780
	3, 200

3,090

2,980

2,870

2,770
	3,190

3,070

2,970

2,860

2,760
	3, 180

3,060

2,950

2,850

2,750



	
	2,740
	2,730
	2,720
	2,710
	2,700
	2,690
	2,680
	2,670
	2,660
	2,660



	
	2,650
	2,640
	2,630
	2,620
	2,610
	2,600
	2,590
	2,580
	2,570
	2,560



	
	2,550
	2,550
	2,540
	2,530
	2,520
	2,510
	2,500
	2,490
	2,480
	2,480



	
	2,470
	2,460
	2,450
	2,440
	2,430
	2,420
	2,420
	2,410
	2,400
	2,390



	
	2,380
	2,370
	2,370
	2,360
	2,350
	2,340
	2,330
	2,320
	2,320
	2,310
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45.
	300
	2,290
	2,280
	2,280
	2,270
	2,260
	2,250
	2,240
	2,240
	2, 230




	46.
	220
	2,210
	2,210
	2,200
	2, 190
	2, 180
	2, 180
	2, 170
	2, 160
	2, 150



	47.
	140
	2, 140
	2, 130
	2, 120
	2, 110
	2, 110
	2, 100
	2,090
	2,090
	2,080



	48.
	070
	2,060
	2,060
	2,050
	2,040
	2,030
	2,030
	2,020
	2,010
	2,010



	49.
	000
	1,990
	1,990
	1,980
	1,970
	1,960
	1,960
	1,950
	1,940
	1,940



	50.
	930
	1,920
	1,920
	1,910
	1,C00
	1,900
	1,890
	1,880
	1,880
	1,870



	51.
	860
	1,860
	1,850
	1,840
	1,840
	1,830
	1,820
	1,820
	1,810
	1,800



	53.
	800
	1,790
	1,780
	1,780
	1,770
	1,760
	1,760
	1,750
	1,750
	1,740



	53.
	730
	1,730
	1,720
	1,710
	1,710
	1,700
	1,700
	1,690
	1,680
	1,680



	54.
	670
	1,660
	1,660
	1,650
	1,650
	1,640
	1,630
	1,630
	1,620
	1,620



	55.
	610
	1,600
	1,600
	1,590
	1,590
	1,580
	1,570
	1,570
	1,560
	1,560



	56.
	550
	1,550
	1,540
	1, 530
	1,530
	1,520
	1,520
	1,510
	1,510
	1,500



	57.
	490
	1,490
	1,480
	1,480
	1,470
	1,470
	1,460
	1,450
	1,450
	1,440



	58.
	440
	1,430
	1,430
	1,420
	1,410
	1,410
	1,400
	1,400
	1,390
	1,390



	59.
	380
	1,380
	1,370
	1,370
	1,360
	1,350
	1,350
	1,340
	1,340
	1,330



	60.
	330
	.1,320
	1,320
	1,310
	1,310
	1,300
	1,300
	1,290
	1,290
	1,280



	61.
	270
	1,270
	1, 260
	1,260
	1, 250
	1,250
	1,240
	1,240
	1,230
	1,230



	62.
	220
	1,220
	1,210
	1,210
	1,200
	1, 200
	1, 190
	1, 190
	1, 180
	1, 180



	63.
	170
	1, 170
	1, 160
	1,160
	1, 150
	1, 150
	1, 140
	1, 140
	1, 130
	1, 130



	64.
	120
	1, 120
	1, 110
	1, 110
	1, 100
	1, 100
	1,090
	1,090
	1,080
	1,080



	65.
	070
	1,070
	1,060
	1,060
	1,050
	1,050
	1,040
	1,040
	1,030
	1,030



	66.
	020
	1,020
	1,010
	1,010
	1,000
	1,000
	1,000
	990
	990
	980



	67.
	980
	970
	970
	960
	960
	950
	950
	940
	940
	930



	68.
	930
	920
	920
	920
	910
	910
	900
	900
	890
	890



	69.
	880
	880
	870
	870
	860
	,860
	860
	850
	850
	840



	70.
	840
	830
	830
	820
	820
	810
	810
	810
	800
	800



	71.
	790
	790
	780
	780
	770
	770
	770
	760
	760
	750



	72_
	750
	740
	740
	730
	730
	730
	720
	720
	710
	710



	73.
	700
	700
	690
	690
	690
	680
	680
	670
	670
	660



	74.
	660
	660
	650
	650
	640
	640
	630
	630
	620
	620



	75.
	620
	610
	610
	600
	600
	590
	590
	590
	580
	580



	76.
	570
	570
	560
	560
	560
	550
	550
	540
	540
	540



	77.
	530
	530
	520
	520
	510
	510
	510
	500
	500
	490



	78.
	490
	480
	480
	480
	470
	470
	460
	460
	460
	450



	79.
	450
	440
	440
	430
	430
	430
	420
	420
	410
	410



	80.
	410
	400.
	400
	390
	390
	380
	380
	380
	370
	370



	81.
	360
	360
	360
	350
	350
	340
	340
	340
	330
	330



	82.
	320
	320
	.320
	310
	310
	300
	300
	290
	290
	290



	83.
	280
	280
	270
	270
	270
	260
	260
	250
	250
	250



	84.
	240
	240
	230
	230
	230
	220
	220
	210
	210
	210



	85.
	200
	200
	190
	190
	190
	180
	180
	170
	170
	160



	86.
	160
	160
	150
	150
	140
	140
	140
	130
	130
	120



	87.
	120
	120
	110
	110
	100
	100
	100
	90
	90
	80



	88.
	80
	80
	70
	70
	60
	60
	60
	50
	50
	40



	89.
	40
	40
	30
	30
	20
	20
	20
	10
	10
	0
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12 MINUTES AFTER RELEASE 2,500 YARDS ALTITUDE




	
	
	
	
	Elevation angle
	
	of balloon in degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5.
	28, 580
	28, 000
	27, 480
	26, 950
	26, 450
	25, 980
	25, 500
	25, 050
	24, 610
	24, 190



	6.
	23, 790
	23, 390
	23, 010
	22, 640
	22, 290
	21, 940
	21,610
	21, 280
	20, 970
	20, 660



	7
	20, 360
	20, 070
	19, 790
	19, 520
	19, 250
	18, 990
	18, 740
	18, 490
	18, 250
	18, 020



	8_
	17, 790
	17, 570
	17, 350
	17, 140
	16, 930
	16, 730
	16, 530
	16, 340
	16, 150
	15, 960



	9.
	15, 780
	15,610
	15, 440
	15,270
	15, 100
	14, 940
	14, 780
	14, 630
	14, 470
	14, 320



	10
	14, 180
	14, 040
	13, 890
	13, 760
	13, 620
	13, 490
	13, 360
	13, 230
	13, 110
	12, 980



	11
	12, 860
	12, 740
	12, 630
	12, 510
	12, 400
	12, 290
	12, 180
	12, 070
	11, 970
	11,860



	12
	11,760
	11,660
	11,560
	11,470
	11,370
	11, 280
	11, 180
	11,090
	11,000
	10, 920



	13
	10, 830
	10,740
	10, 660
	10, 580
	10, 490
	10,410
	10, 330
	10, 260
	10, 180
	10, 100



	14
	10, 030
	9,950
	9,880
	9,810
	9,740
	9,670
	9, 600
	9,530
	9,460
	9,400



	15
	9,330
	9,270
	9,200
	9, 140
	9,080
	9,010
	8,950
	8,890
	8,830
	8,780



	16
	8,720
	8,660
	8,610
	8,550
	8,490
	8,440
	8,390
	8,330
	8,280
	8,230



	17
	8,180
	8, 130
	8,080
	8,030
	7,980
	7,930
	7,880
	7,830
	7,790
	7,740



	IS
	7,690
	7,650
	7,600
	7,560
	7,520
	7,470
	7,430
	7,390
	7,340
	7,300



	19
	7,260
	7,220
	7, 180
	7, 140
	7,100
	7,060
	7,020
	6,980
	6,940
	6,910



	20
	6,870
	6,830
	6,790
	6,760
	6,720
	6,690
	6,650
	6,620
	6,580
	6,550



	21
	6, 510
	6,480
	6,450
	6,410
	6,380
	6, 350
	6,310
	6,280
	6,250
	6,220



	22
	6, 190
	6, 160
	6, 130
	6, 100
	6, 070
	6,040
	6,010
	5,980
	5,950
	5,920



	23
	5,890
	5,860
	5,830
	5,810
	5)780
	5,750
	5,720
	5,700
	5,670
	5,640



	24
	5,620
	5,590
	5,560
	5,540
	5,510
	5,490
	5,460
	5,440
	5,410
	5,390



	25
	5,360
	5,340
	5,310
	5,290
	5,260
	5,240
	5,220
	5, 190
	5,170
	5,150



	26
	5, 130
	5, 100
	5,080
	5,060
	5,040
	5,010
	4,990
	4,970
	4,950
	4,930



	27
	4,910
	4,890
	4,860
	4,840
	4,820
	4,800
	4,780
	4,760
	4,740
	4,720



	28
	4,700
	4,680
	4,660
	4,640
	4,620
	4,600
	4,590
	4,570
	4,550
	4,530



	29
	4,510
	4,490
	4,470
	4,460
	4,440
	4,420
	4,400
	4,380
	4,370
	4,350



	30
	4,330
	4,310
	4,300
	4,280
	4,260
	4,240
	4,230
	4,210
	4, 190
	4,180



	31
	4,160
	4, 140
	4,130
	4,110
	4,100
	4,080
	4,060
	4,050
	4,030
	4,020



	32
	4,000
	3,990
	3,970
	3,950
	3,940
	3,920
	3,910
	3,890
	3,880
	3,860



	33
	3,850
	3,840
	3,820
	3,810
	3,790
	3,780
	3,760
	3,750
	3,730
	3,-720



	34
	3,710
	3,690
	3,680
	3,660
	3,650
	3,640
	3,620
	3,610
	3,600
	3,580



	35
	3,570
	3,560
	3,540
	3,530
	3,520
	3,500
	3,490
	3,480
	3, 470
	3,450



	36
	3,440
	3,430
	3,420
	3,400
	3,390
	3,380
	3,370
	3,350
	3,340
	3,330



	37
	3,320
	3,310
	3,290
	3,280
	3,270
	3,260
	3,250
	3,230
	3,220
	3,210



	38
	3,200
	3, 190
	3,180
	3, 170
	3,150
	3,140
	3,130
	3, 120
	3, 110
	3, 100



	39
	3,090
	3,080
	3,070
	3,050
	3,040
	3,030
	3,020
	3,010
	3,000
	2,990



	40
	2,980
	2,970
	2,960
	2,950
	2,940
	2,930
	2,920
	2,910
	2,900
	2, 89.0



	41
	2,880
	2,870
	2,860
	2,850
	2,840
	2,830
	2,820
	2,810
	2,800
	2,790



	42
	2,780
	2,770
	2,760
	2,750
	2,740
	2,730
	2,720
	2,710
	2,700
	2,690



	43
	2,680
	2,670
	2,660
	2,650
	2,640
	2,630
	2,630
	2,620
	2,610
	2,600



	44
	2,590
	2,580
	2,570
	2,560
	2,550
	2,540
	2,540
	2,530
	2,520
	2,510
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	о.г
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	500•
	2,490
	2,480
	2,470
	2,470
	2,460
	2,450
	2,440
	2,430
	2,420



	46—
	410
	2,410
	2,400
	2,390
	2,380
	2,370
	2,360
	2,360
	2,350
	2,340



	47

48
	330

250
	2,320

2,240
	2,320

2,240
	2,310

2,230
	2,300

2,220
	2,290

2,210
	2,280

2,200
	2,270

2,200
	2,270

2, 190
	2,260



	49—
	170
	2, 170
	2, 160
	2, 150
	2, 140
	2, 140
	2, 130
	2, 120
	2, 110
	2, 180

2, 110



	50—
	100
	2,090
	2,080
	2,080
	2,070
	2,060
	2,050
	2,050
	2,040
	2,030



	51

52—
	020

950
	2,020

1,950
	2,010

1,940
	2,000

1,930
	2,000

1,930
	1,990

1,920
	1,980

1,910
	1,970

1,900
	1,970

1,900
	1,960

1,890



	53
	880
	1,880
	1,870
	1,860
	1,860
	1,850
	1,840
	1,840
	1,830
	1,820



	54—
	820
	1,810
	1,800
	1,800
	1,790
	1,780
	1,780
	1,770
	1,760
	1,760



	55
	750
	1,740
	1,740
	1,730
	1,720
	1, 720
	1,710
	1,710
	1,700
	1,690



	56
	690
	1,680
	1,670
	1,670
	1,660
	1,650
	1,650
	1,640
	1,640
	1,630



	57

58
	620

560
	1,620

1,560
	1,610

1,550
	1,600

1,540
	1,600

1,540
	1,590

1,530
	1,590

1,530
	1,580

1,520
	1,570

1,510
	1,570

1,510



	59
	500
	1,500
	1,490
	1,480
	1,480
	1,470
	1,470
	1,460
	1,460
	1,450



	60
	440
	1,440
	1,430
	1,430
	1,420
	1,410
	1,410
	1,400
	1,400
	1,390



	61—

62
	390
	1,380
	1,370
	1,370
	1,360
	1,360
	1,350
	1,350
	1,340
	1,340



	63
	330

270
	1,320

1,270
	1,320

1,260
	1,310

1,260
	1,310

1,250
	1,300

1,250
	1,300

1,240
	1,290

1,240
	1,280

1,230
	1,280

1,220



	64—
	220
	1,210
	1,210
	1,200
	1,200
	1, 190
	1, 190
	1, 180
	1, 180
	1,170



	65
	170
	1, 160
	1, 160
	1, 150
	1, 140
	1, 140
	1, 130
	1, 130
	1, 120
	1,120



	66—
	110
	1, 110
	1, 100
	1, 100
	1,090
	1,090
	1,080
	1,080
	1,070
	1,070



	67

68
	060

010
	1,060

1,000
	1,050

1,000
	1,050

990
	1,040

990
	1,040

980
	1,030

980
	1,030

970
	1,020

970
	1,020

960



	69
	960
	950
	950
	940
	940
	930
	930
	920
	920
	910



	70
	910
	900
	900
	900
	890
	890
	880
	880
	870
	870



	71

72
	860
	860
	850
	850
	840
	840
	830
	830
	820
	820



	73—
	810

760
	810

760
	800

750
	800

750
	790

750
	790

740
	780

740
	780

730
	770

730
	770

720



	74
	720
	710
	710
	700
	700
	690
	690
	680
	680
	670



	75
	670
	670
	660
	660
	650
	650
	640
	640
	630
	630



	76
	620
	620
	610
	610
	600
	600
	600
	590
	590
	•

580



	77—

78—
	580

530
	570
	570
	560
	560
	550
	550
	540
	540
	540



	79—
	490
	530

480
	520

480
	520

470
	510

470
	510

460
	500

460
	500

450
	500

450
	490

450



	80
	440
	'

440
	430
	430
	420
	420
	410
	410
	400
	400



	81
	400
	390
	390
	380
	380
	370
	370
	360
	360
	360



	82

83
	350

310
	350

300
	340

300
	340

290
	330

290
	330

280
	320

280
	320

280
	320
	310



	84
	260
	260
	250
	250
	250
	240
	240
	230
	270

230
	270

220



	88
	220
	210
	210
	210
	200
	200
	190
	190
	180
	180



	86
	170
	170
	170
	160
	160
	150
	150
	140
	140
	140



	87

88—
	130

90
	130

80
	120

80
	120

70
	110

70
	110

70
	100

60
	100

60
	100

50
	90

50



	
	40
	40
	40
	30
	30
	20
	20
	10
	10
	0





[image: Figure, page 27]



13 MINUTES AFTER RELEASE 2,700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	of balloon ¡n degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	30, 860

25, 690

21,990

19, 210

17,050
	30,240

25, 260

21,680

18, 970

16, 860
	29, 670

24, 850

21,370

18, 740

16, 670
	29, 110

24, 460

21, 080

18,510

16,490
	28, 570

24, 070

20, 790

18, 280

16,310
	28, 050

23, 700

20, 510

18, 070

16, 130
	27, 540

23, 340

20, 240

17, 850

15, 960
	27, 050

22, 980

19, 970

17, 640

15, 800
	26, 580

22, 640

19,710

17, 440

15, 630
	26,

130

22,

310

19,

460

17,

240

470

15,



	
	15,310

13, 890

12, 700

11,700

10, 830
	15, 160

13, 760

12, 590

11,600

10, 750
	15, 010

13, 640

12, 490

11,510

10, 670
	14, 860

13,510

12, 380

11,420

10, 590
	14,710

13, 390

12, 280

11,330

10, 520
	14, 570

13, 270

12, 180

11,250

10, 440
	14, 430

13, 150

12, 080

11, 160

10, 370
	14, 290

13, 040

11,980

11,080

10, 290
	14, 150

12, 920

11,880

10, 990

10, 220
	14,

020

12,

810

11,

790

10,

910

150

10,



	
	10, 080

9,420

8,830

8,310

7,840
	10,010

9,350

8,780

8,260

7,800
	9,940

9,290

8,720

8,210

7,750
	9,870

9,230

8,670

8, 160

7,710
	9,800

9, 170

8,620

8, 120

7,670
	9,740

9, 110

8,560

8,070

7,620
	9,670

9,060

8,510

8,020

7,580
	9,610

9,000

8,460

7,980

7,540
	9,540

8,940

8,410

7,930

7,500
	480

9.

8,

890

8,

360

7,

890

460

7,



	
	7,420

7,030

6,680

6,360

6,060
	7,380

7,000

6,650

6,330

6,040
	7,340

6,960

6,620

6,300

6,010
	7,300

6,930

6,580

6,270

5,980
	7,260

6,890

6,550

6,240

5,950
	7,220

6,850

6,520

6,210

5,920
	7,180

6,820

6,490

6, 180

5,900
	7,150

6,780

6,450

6, 150

5,870
	7, 110

6,750

6,420

6,120

5,840
	7,

070

720

6,

6,

390

6,

090

5,

820



	
	5,790

5,540

5,300

5,080

4,870
	5,760

5,510

5,280

5,060

4,850
	5,740

5,490

5,250

5,040

4,830
	5,710

5,460

5,230

5,010

4,810
	5,690

5,440

5, 210

4,990

4,790
	5,660

5,420

5, 190

4,970

4,770
	5,640

5,390

5, 160

4,950

4,750
	5,610

5,370

5, 140

4,930

4,730
	5,590

5,350

5, 120

4,910

4,710
	5,

560

5,

320

5,

100

4,

890

4,

700



	
	4,680

4,490

4,320

4,160

4,000
	4,660

4,480

4,300

4, 140

3,990
	4,640

4,460

4,290

4, 130

3,970
	4,620

4,440

4,270

4, 110

3, 960
	4, 600

4,420

4,250

4,090

3,940
	4,580

4,410

4,240

4,080

3,930
	4,570

4,390

4,220

4,060

3,910
	4,550

4,370

4,210

4, 050

3,900
	4,530

4,350

4, 190

4,030

3,880
	4,

510

4,

340

4,

170

4,

020

3,

870



	
	3,860

3,720

3,580

3,460

3,330
	3,840

3,700

3,570

3,440

3,320
	3,830

3,690

3,560

3,430

3,310
	3,810

3,680

3, 540

3,420

3,300
	3,800

3,660

3,530

3,410

3,290
	3, 790

3,650

3,520

3,390

3,280
	3,770

3,640

3,510

3,380

3,260
	3,760

3,620

3,490

3,370

3,250
	3,740

3,610

3,480

3,360

3,240
	3,

730

3,

600

470

3,

350

3,

3,

230



	
	3,220

3, 110

3,000

2,900

2,800
	3,210

3, 100

2,990

2,890

2,790
	3,190

3,080

2,980

2,880

2,780
	3, 180

3,070

2,970

2,870

2,770
	3,170

3,060

2,960

2,860

2,760
	3, 160

3,050

2,950

2,850

2,750
	3, 150

3,040

2,940

2,840

2,740
	3,140

3, 030

2,930

2,830

2,730
	3,130

3,020

2,920

2,820

2,720
	3,

120

3,

010

2,

910

2,

810

2,

710
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14 MINUTES AFTER RELEASE 2,900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	of balloon in degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	33, 150

27, 590

23, 620

20, 630

18,310
	32, 480

27, 140

23, 280

20, 380

18, 110
	31, 870

26, 700

22, 960

20, 120

17,910
	31,260

26, 270

22, 640

19, 880

17,710
	30, 680

25, 850

22, 330

19, 640

17, 520
	30, 130

25, 450

22, 030

19, 400

17, 330
	29, 580

25,060

21,730

19, 180

17, 150
	29, 060

24, 690

21,450

18, 950

16, 970
	28, 550

24, 320

21,170

18, 730

16, 790
	060

28,

960

23,

20,

900

18,

520

16,

620



	
	16, 450

14, 920

13, 640

12, 560

11,630
	16, 280

14, 780

13, 530

12, 460

11,550
	16, 120

14, 650

13,410

12, 360

11,460
	15, 960

14, 510

13, 300

12, 270

11,380
	15, 800

14, 380

13, 190

12, 170

11,290
	15, 650

14, 250

13, 080

12, 080

11,210
	15, 500

14, 130

12, 970

11, 990

11, 130
	15, 350

14, 000

12, 870

11,900

11,050
	15, 200

13, 880

12, 760

11,810

10, 980
	15,

060

13,

760

12,

660

11,

720

10,

900



	
	10, 820

10, 110

9,490

8,930

8,420
	10, 750

10, 050

9,430

8,870

8,370
	10, 670

9,980

9,370

8,820

8,330
	10, 600

9,920

9,310

8,770

8,280
	10, 530

9,850

9,250

8,720

8,240
	10, 460

9,790

9,200

8,670

8, 190
	10, 390

9,730

9, 140

8,620

8, 140
	10, 320

9,670

9,090

8,570

8, 100
	10, 250

9,610

9,030

8,520

8,060
	10,

180

9,

550

8,

980

470

8,

8,

010



	
	7,970

7,550

7,180

6,830

6,510
	7,920

7,520

7, 140

6,800

6,480
	7,880

7,480

7,110

6,770

6,450
	7,840

7,440

7,070

6,730

6,420
	7,800

7,400

7,040

6,700

6,390
	7,760

7,360

7,000

6,670

6,360
	7,720

7,320

6,970

6,640

6,330
	7,670

7,290

6,930

6,610

6,310
	•

7,630

7,250

6,900

6,580

6,280
	7,

590

7,

210

870

6,

6,

540

250

6,



	
	6,220

5,950

5,690

5,450

5,230
	6,190

5,920

5,670

5,430

5,210
	6,160

5,890

5,640

5,410

5, 190
	6, 130

5,870

5,620

5,390

5,170
	6,110

5,840

5,590

5,360

5, 150
	6,080

5,820

5,570

5,340

5, 130
	6,050

5,790

5,550

5,320

5, 100
	6,030

5,770

5,520

5,300

5,080
	6,000

5,740

5,500

5,280

5,060
	5,

970

5,

720

480

5,

5,

250

040

5,



	
	5,020

4,830

4,640

4,470

4,300
	5,000

4,810

4,620

4,450

4,280
	4,980

4,790

4,610

4,430

4,270
	4,960

4,770

4,590

4,410

4,250
	4,940

4,750

4,570

4,400

4,240
	4,920

4,730

4,550

4,380

4,220
	4,900

4,710

4,530

4,360

4,200
	4,880

4,700

4,520

4,350

4,190
	4,860

4,680

4,500

4,330

4,170
	4,

850

4,

660

4,

480

4,

320

4,

160



	
	4,140

3,990

3,850

3,710

3,580
	4,130

3,980

3,830

3,700

3,570
	4,110

3,960

3,820

3,690

3,560
	4,100

3,950

3,810

3,670

3,540
	4,080

3,930

3,790

3,660

3,530
	4,070

3,920

3,780

3,650

3,520
	. 4, 050

3,900

3,770

3,630

3,510
	4,040

3,890

3,750

3,620

3,490
	4,020

3,880

3,740

3,610

3,480
	4,

010

3,

860

3,

730

3,

590

470

3,



	
	3,460

3,340

3,220

3, 110

3,000
	3,440

3,320

3,210

3, 100

2,990
	3,430

3,310

3,200

3,090

2,980
	3,420

3,300

3, 190

3,080

2,970
	3,410

3,290

3,180

3,070

2,960
	3,400

3,280

3,160

3,060

2,950
	3,380

3,270

3,150

3,050

2,940
	3,370

3,250

3, 140

3,030

2,930
	3,360

3,240

3,130

3,020

2,920
	3,

350

3,

230

3,

120

3,

010

2,

910
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.

47.

48.

49.
	3,

100

2,

990

890

2,

2,

790

690
	3,090

2,980

2,880

2,780

2,690
	3,080

2,970

2,870

2,7/70

2,680
	3,070

2,960

2,860

2,760

2,670
	3,060

2,950

2,850

2,750

2,660
	3,050

2,940

2,840

2,740

2,650
	3,040

2,930

2,830

2,730

2,640
	3,030

2,920

2,820

2,720

2,630
	3,010

2,910

2,810

2,710

2,620
	2,

2,

2,

2,



	50.

51.

53.

53.

54.
	600

510

420

340

250
	2,590

2,500

2,410

2,330

2,240
	2,580

2,490

2,400

2,320

2,240
	2,570

2,480

2,400

2,310

2,230
	2,560

2,470

2,390

2,300

2,220
	2,560

2,470

2,380

2,290

2,210
	2,550

2,460

2,370

2,290

2,200
	2,540

2,450

2,360

2,280

2, 190
	2,530

2,440

2,350

2,270

2, 190
	2,

2,

2,

2,



	55.

56.

57.

58.

59.
	170

090

010

940

860
	2,160

2,080

2,010

1,930

1,860
	2,150

2,080

2,000

1,920

1,850
	2,150

2,070

1,990

1,910

1,840
	2, 140

2,060

1,980

1,910

1,830
	2, 130

2,050

1,980

1,900

1,830
	2, 120

2,040

1,970

1,890

1,820
	2, 110

2,040

1,960

1,880

1,810
	2,110

2,030

1,950

1,880

1,800
	2,

2,

1,

1,



	60.

61.

62.

63_

64.
	790

720

650

580

510
	1,780

1,710

1,640

1,570

1,510
	1,780

1,700

1,630

1,570

1,500
	1,770

1,700

1,630

1,560

1,490
	1,760

1,690

1,620

1,550

1,490
	1,750

1,680

1,610

1,550

1,480
	1,750

1,680

1,610

1,540

1,470
	1,740

1,670

1,600

1,530

1,470
	1,730

1,660

1,590

1,530

1,460
	



	65.

66.

67

_

68.

69.
	450

380

320

250

190
	1,440

1,370

1,310

1,250

1,180
	1,430

1,370

1,300

1,240

1,180
	1,430

1,360

1,300

1,230

1,170
	1,420

1,350

1,290

1,230

1,170
	1,410

1,350

1,280

1,220

1,160
	1,410

1,340

1,280

1,210

1, 150
	1,400

1,340

1,270

1,210

1, 150
	1,390

1,330

1,270

1,200

1,140
	



	70.

71.

72.

73.

74.
	130

070

010

950

890
	1,120

1,060

1,000

940

880
	1,120

1,060

1,000

940

880
	1, 110

1,050

990

930

870
	1,100

1,040

980

920

870
	1, 100

1,040

980

920

860
	1,090

1,030

970

910

850
	1,090

1,030

970

910

850
	1,080

1,020

950

900

840
	



	75.

76.

77.

78.

79.
	830

770

720

660

600
	820

770

710

650

600
	820

760

700

650

590
	810

760

700

640

590
	810

750

690

640

580
	800

740

690

630

570
	800

740

680

620

570
	790

730

680

620

560
	780

730

670

'

610

560
	



	80.

81.

82.

83.

84.
	550

490

440

380

330
	540

490

430

380

320
	540

480

420

370

310
	530

470

420

360

310
	520

470

410

360

300
	520

460

410

350

300
	510

460

400

350

290
	510

450

400

340

290
	500

450

390

340

280
	



	85.

86.

87.

88.

89.
	270

220

160

110

50
	270

210

160

110

50
	260

210

150

100

40
	250

200

150

90

40
	250

190

140

90

30
	240

190

140

80

30
	240

180

130

80

20
	230

180

120

70

20
	230

170

120

60

10
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16 MINUTES AFTER RELEASE 3.300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	
	37, 720

31, 400

26, 880

23, 480

20, 840
	36, 960

30, 880

26, 490

23, 190

20, 600
	36, 270

30, 380

26, 120

22, 900

20, 370
	35, 570

29, 890

25, 760

22, 620

20, 150
	34, 910

29, 420

25,410

22, 350

19, 930
	34, 290

28, 960

25, 070

22, 080

19, 720
	33, 660

28, 520

24, 730

21,820

19,510
	33, 070

28, 090

24, 410

21, 570

19, 310
	32, 490

27, 670

24, 090

21,320

19, 110
	31, 930

27, 270

23, 780

21, 070

18, 910



	
	18, 720

16, 980

15, 530

14, 290

13,240
	18, 530

16, 820

15, 390

14, 180

13, 140
	18, 340

16, 670

15, 260

14, 070

13, 040
	18, 160

16, 510

15, 140

13, 960

12, 950
	17, 980

16, 370

15, 010

13, 850

12, 850
	17,810

16, 220

14, 890

13, 750

12, 760
	17, 630

16, 080

14, 760

13, 640

12, 670
	17, 460

15, 940

14,640

13, 540

12, 580
	17, 300

15, 800

14, 520

13, 440

12, 490
	17, 140

15, 660

14,410

13, 330

12, 400



	
	12, 320

11,510

10, 790

10, 160

9,580
	12, 230

11,430

10, 730

10, 100

9,530
	12, 150

11, 360

10, 660

10, 040

9,480
	12, 060

11,290

10, 590

9,980

9,420
	11,980

11,210

10, 530

9,920

9,370
	11, 900

11, 140

10, 470

9,860

9,320
	11,820

Tb, 070

10, 400

9,810

9,270
	11,740

11,000

10, 340

9,750

9,220
	11, 660

10, 930

10, 280

9,690

9,170
	11,580

10, 860

10, 220

9,640

9,

120



	
	9,070

8,600

8,170

7,770

7,410
	9,020

8,550

8,130

7,740

7,380
	8,970

8,510

8,090

7,700

7,340
	8,920

8,460

8,050

7,660

7,310
	8,870

8,420

8,010

7,630.

7, 270,
	8,830

8,380

7,970

7,590

7,240
	8,780

8,330

7,930

7,550

7,210
	8, 730•

8,290

7,890

7,520

7,170
	8,690

8,250

7,850

7,480

7,140
	8,640

8,210

7,810

7,450

7,110



	
	7,080

6,770

6,480

6,210

5,950
	7,040

6,740

6,450

6, 180

5,930
	7,010

6,710

6,420

6,150

5,900
	6,980

6,680

6,390

6,130

5,880
	6,950

6,650

6,370

6,100

5,860
	6,920

6,620

6,340

6,080

5,830
	6,890

6,590

6,310

6,050

5,810
	6,860

6,560

6,290

6,030

5,790
	6,830

6,530

6,260

6,000

5,760
	6,800

6,500

6,230

5,980

5,740



	
	5,720

5,490

5, 280

5,080

4,890
	5,690

5,470

5,260

5,060

4,870
	5,670

5,450

5,240

5,040

4,860
	5,650

5,430

5,220

5, 020

4,840
	5,620

5,410

5,200

5,000

4",

820
	5,600

5,390

5,180

4,990

4,800
	5,580

5,360

5,160

4,970

4,780
	5,560

5,340

5,140

4,950

4,770
	5,540

5,320

5,120

4,930

4,750
	5,510

5,300

5,100

4,910

4,730



	
	4,710

4,540

4,380

4,220

4,080
	4,700

4,530

4,360

4,210

4,060
	4,680

4,510

4,350

4,190

4,050
	4,660

4,490

4,330

4,180

4,030
	4,640

4,480

4,320

4,160

4,020
	4,630

4,460

4,300

4,150

4,000
	4,610

4,440

4,290

4,130

3,990
	4,590

4,430

4,270

4,120

3,970
	4,580

4,410

4,250

4,100

3,960
	4,560

4,400

4,240

4,090

3,950



	
	3,930

3,800

3,660

3,540

3,420
	3,920

3,780

3,650

3,530

3,410
	3,900

3,770

3,640

3,510

3,390
	3,890

3,760

3,630

3,500

3,380
	3,880

3,740

3,610

3,490

3,370
	3,860

3,730

3,600

3,480

3,360
	3,850

3,720

3,

590

3,470

3,350
	3,840

3,700

3,580

3,450

3,330
	3,820

3,690

3,560

3,440

3,320
	3,810

3,680

3,550

3,430

3,310
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	Elevation
	angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45.
	300
	3,290
	3,280
	3,270
	3,250
	3,240
	3,230
	3,220
	3,210
	200




	46.
	190
	3, 180
	3, 160
	3, 150
	3, 140
	3, 130
	3, 120
	3, 110
	3, 100
	090



	47.
	080
	3,070
	3,060
	3,050
	3,030
	3,020
	3,010
	3,000
	2,990
	980



	48_
	970
	2,960
	2,950
	2,940
	2,930
	2,920
	2,910
	2,900
	2,890
	880



	49.
	870
	2,860
	2,850
	2,840
	2,830
	2,820
	2,810
	2,800
	2,790
	780



	50.
	770
	2,760
	2,750
	2,740
	2,730
	2,720
	2,710
	2,700
	2,690
	680



	51_
	670
	2,660
	2,650
	2,640
	2,630
	2,620
	2,620
	2,610
	2,600
	590



	52.
	580
	2,570
	2,560
	2, 550
	2,540
	2,530
	2,520
	2,510
	2,500
	500



	53.
	490
	2,480
	2,470
	2,460
	2,450
	2,440
	2,430
	2,420
	2,420
	410



	54.
	400
	2,390
	2,380
	2,370
	2,360
	2,350
	2,350
	2,340
	2,330
	320



	55_
	310
	2,300
	2,290
	2,280
	2,280
	2,270
	2,260
	2,250
	2,240
	230



	56.
	230
	2,220
	2,210
	2,200
	2,190
	2, 180
	2, 180
	2, 170
	2,160
	150



	57.
	140
	2,130
	2, 130
	2, 120
	2, 110
	2, 100
	2,090
	2,090
	2,080-
	070



	58.
	060
	2,050
	2,050
	2,040
	2,030
	2,020
	2,010
	2,010
	2,000
	930



	59.
	980
	1,980
	1,970
	1,960
	1,950
	1,940
	1,940
	1,930
	1,920
	910



	60.

61.

62.

63.

64.
	910

830

750

680

610
	1,900

1,820

1,750

1,670

1,600
	1,890

1,810

1,740

1,670

1,600
	1,880

1,810

1,730

1,660

1,590
	1,870

1,800

1,730

1,650

1,580
	1,870

1,790

1,720

1,650

1,570
	1,860

1,780

1,710

1,640

1,570
	1,850

1,780

1,700

1, 630

1,560
	1,840

1,770

1,700

1,620

1,550
	840

760

690

620

550



	65.
	540
	1,530
	1,520
	1,520
	1,510
	1,500
	1,500
	1,490
	1,480
	480



	66.
	470
	1,460
	1,460
	1,450
	1,440
	1,430
	1,430
	1,420
	1,410
	410



	67.
	400
	1,390
	1,390
	1,380
	1,370
	1,370
	1,360
	1,350
	1,350
	340



	68.
	330
	1,330
	1,320
	1,310
	1,310
	1,300
	1,290
	1,290
	1,280
	270



	69.
	270
	1,260
	1,250
	1,250
	1,240
	1,230
	1,230
	1,220
	1,210
	210



	70.
	200
	1,190
	1,190
	1, 180
	1, 180
	1, 170
	1,160
	1, 160
	1, 150
	140



	71-
	140
	1,130
	1,120
	1, 120
	1,110
	1, 100
	1, 100
	1,090
	1,090
	080



	72.
	070
	1,070
	1,060
	1,050
	1,050
	1,040
	1,030
	1,030
	1,020
	020



	73.
	010
	1,000
	1,000
	990
	980
	980
	970
	960
	960
	950



	74.
	950
	940
	930
	930
	920
	920
	910
	900
	900
	890



	75.
	880
	880
	870
	870
	860
	850
	850
	840
	830
	830



	76.
	820
	820
	810
	800
	800
	790
	790
	780
	770
	770



	77.
	760
	760
	750
	740
	740
	730
	730
	720
	710
	710



	78.
	700
	700
	690
	680
	680
	670
	670
	660
	650
	650



	79.
	640
	640
	630
	620
	620
	610
	610
	600
	590
	590



	80-
	580
	580
	570
	560
	560
	550
	550
	540
	530
	530



	81.
	520
	520
	510
	500
	500
	490
	490
	480
	480
	470



	82.
	460
	460
	450
	450
	440
	430
	430
	420
	420
	410



	83.
	410
	400
	390
	390
	380
	380
	370
	360
	360
	350



	84.
	350
	340
	340
	330
	320
	320
	310
	310
	300
	290



	85.

86.

87

_

88.

89.
	290

230

170

120

60
	280

230

170

110

50
	280

220

160

100

50
	270

210

160

100

40
	270

210

150

90

30
	260

200

140

90

30
	250

200

140

80

20
	250

190

130

70

20
	240

180

130

70

10
	240

180

120

60

10





[image: Figure, page 33]



17 MINUTES AFTER RELEASE 3,500 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	of balloon in degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	40, 000

33, 300

28, 510

24, 900

22, 100
	39, 200

32, 750

28, 100

24, 590

21, 850
	38, 460

32, 220

27,710

24, 290

21,610
	37, 730

31, 700

27, 320

23, 990

21,370
	37, 030

31, 200

26, 950

23, 700

21, 140
	36, 360

30, 720

26, 590

23, 420

20, 920
	35, 700

30, 250

26, 230

23, 140

20, 690
	35, 070

29, 790

25, 890

22, 870

20, 480
	34, 460

29, 350

25, 550

22, 610

20, 260
	870

33,

28,

920

25,

220

22,

350

20,

050



	
	19, 850

18,010

16, 470

15, 160

14, 040
	19, 650

17, 840

16, 330

15,040

13, 930
	19, 450

17, 680

16, 190

14, 920

13, 830
	19, 260

17, 520

16, 050

14, 810

13, 730
	19, 070

17, 360

15, 920

14, 690

13, 630
	18, 880

17, 200

15, 790

14, 580

13, 530
	18, 700

17, 050

15, 660

14, 470

13, 440
	18, 520

16, 900

15, 530

14, 360

13, 340
	18, 350

16, 750

15,410

14, 250

13, 250
	18,

180

16,

610

15,

280

14,

140

150

13,



	
	13, 060

12,210

11,450

10, 770

10, 160
	12, 970

12, 130

11,380

10, 710

10, 110
	12, 880

12, 050

11,310

10, 650

10, 050
	12, 790

11, 970

11,240

10, 580

9,990
	12,710

11, 890

11, 170

10, 520

9,940
	12,620

11,820

11, 100

10, 460

9,880
	12, 540

11, 740

11,030

10, 400

9,830
	12, 450

11, 670

10, 970

10, 340

9,780
	12, 370

11,590

10, 900

10, 280

9,720
	12,

290

520

11.

10,

840

10,

220

9,

670



	
	9,620

9,120

8,660

8,250

7,860
	9,560

9,070

8,620

8,210

7,820
	9,510

9,020

8,580

8, 170

7,790
	9,460

8,980

8,530

8,130

7,750
	9,410

8,930

8,490

8,090

7,720
	9,360

8,890

8,450

8,050

7,680
	9,310

8,840

8,410

8,010

7,640
	9,260

8,800

8,370

7,970

7,610
	9,210

8,750

8,330

7,940

7,570
	9,

170

710

8,

8,

290

7,

900

7,

540



	
	7,510

7,180

6,870

6,580

6,310
	7,470

7,140

6,840

6,550

6,290
	7,440

7,110

6,810

6,530

6,260
	7,400

7,080

6,780

6,500

6,240
	7,370

7,050

6,750

6,470

6,210
	7,340

7,020

6,720

6,450

6, 190.
	7,310

6,990

6,690

6,420

6, 160
	7,270

6,960

6,670

6, 390

6,140
	7,240

6,930

6,640

6,370

6,110
	210

7,

900

6,

6,

610

340

6,

090

6,



	
	6,060

5,830

5,600

5,390

5, 190
	6,040

5,800

5,580

5,370

5,170
	6,010

5,780

5,560

5,350

5,150
	5,990

5,760

5,540

5,330

5,130
	5,970

5,730

5,510

5,310

5,110
	5,940

5,710

5,490

5,290

5,090
	5,920

5,690

5,470

5,270

5,070
	5,890

5,670

5,450

5,250

5,050
	5,870

5,640

5,430

5,230

5,040
	5,

850

5,

620

410

5,

210

5,

020

5,



	
	5,000

4,820

4,640

4,480

4,320
	4,980

4,800

4,630

4,460

4,310
	4,960

4,780

4,610

4,450

4,290
	4,940

4,760

4,590

4,430

4,280
	4,920

4,750

4,580

4,420

4,260
	4,910

4,730

4,560

4,400

4,250
	4,890

4,710

4,540

4,380

4,230
	4,870

4,700

4,530

4,370

4,220
	4,850

4,680

4,510

4,350

4,200
	4,

830

4,

660

4,

500

340

4,

190

4,



	
	4,170

4,030

3,890

3,750

3,620
	4, 160

4,010

3,870

3,740

3,610
	4,140

4,000

3,860

3,730

3,600
	4,130

3,980

3,850

3,710

3,590
	4,110

3,970

3,830

3,700

3,570
	4,100

3,960

3,820

3,690

3,560
	4,080

3,940

3,810

3,680

3,550
	4,070

3,930

3,790

3,660

3,540
	4,050

3,910

3,780

3,650

3,520
	4,

040

3,

900

770

3,

3,

640

510

3,
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	3,500
	3,490
	3,480
	3,460
	3,450
	3,440
	3,430
	3,420
	3,400
	3,390



	46
	3,380
	3,370
	3,360
	3,340
	3,330
	3,320
	3,310
	3,300
	3,290
	. 3, 280



	47
	3,260
	3,250
	3,240
	3,230
	3,220
	3,210
	3,200
	3,180
	3,170
	3,160



	48
	3,150
	3,140
	3,130
	3,120
	3, 110
	3,100
	3,090
	3,070
	3,060
	3,050



	49
	3,040
	3,030
	3,020
	3,010
	3,000
	2,990
	2,980
	2,970
	2,960
	2,950



	50
	2,940
	2,930
	2,920
	2,910
	2,900
	2,890
	2,870
	2,860
	2,850
	2,840



	51
	2,830
	2,820
	2,810
	2,800
	2,790
	2,780
	2,770
	2,760
	2,750
	2,740



	52
	2,730
	2,720
	2,710
	2,710
	2,700
	2,690
	2,680
	2,670
	2,660
	2,650



	53
	2,640
	2,630
	2,620
	2,610
	2,600
	2,590
	2,580
	2,570
	2,560
	2,550



	54
	2,540
	2,530
	2,520
	2,520
	2,510
	2,500
	2,490
	2,480
	2,470
	2,460



	55
	2,450
	2,440
	2,430
	2,420
	2,410
	2,410
	2,400
	2,390
	2,380
	2,370



	56
	2, 360
	2,350
	2,340
	2,330
	2,330
	2,320
	2,310
	2,300
	2,290
	2,280



	57
	2,270
	2,260
	2,260
	2,250
	2,240
	2,230
	2,220
	2,210
	2,200
	2,200



	58
	2,190
	2, 180
	2,170
	2,160
	2,150
	2,140
	2, 140
	2, 130
	2,120
	2,110



	59
	2,100
	2,090
	2,090
	2,080
	2,070
	2,060
	2,050
	2,050
	2,040
	2,030



	60
	2,020
	2,010
	2,000
	2,000
	1,990
	1,980
	1,970
	1,960
	1,960
	1,950



	ei
	1,940
	1,930
	1,920
	1,920
	1,910
	1,900
	1,890
	1,880
	1,880
	1,870



	62
	1,860
	1,850
	1,850
	1,840
	1,830
	1,820
	1,810
	1,810
	1,800
	1,790



	63
	1,780
	1,780
	1,770
	1,760
	1,750
	1,750
	1,740
	1,730
	1,720
	1,710



	64
	1,710
	1,700
	1,690
	1,680
	1,680
	1,670
	1,660
	1,650
	1,650
	1,640



	65

66

67

68

69
	1, 630

1,560

1,490

1,410

1,340
	1,620

1,550

'

1,480

1,410

1,340
	1,620

1,540

1,470

1,400

1,330
	1,610

1,540

1,460

1,390

1,320
	1,600

1, 530

1,460

1,390

1,320
	1,590

1,520

1,450

1,380

1,310
	1,590

1,510

1,440

1,370

1,300
	1, 580

1,510

1,440

1,360

1,290
	1,570

1,500

1,430

1,360

1,290
	1,570

1,490

1,420

1,350

1,280



	70

71

72

73

74
	1,270

1,210

1,140

1,070

1,000
	1,270

1,200

1,130

1,060

1,000
	1,260

1, 190

1,120

1,060

990
	1,250

1, 180

1,120

1,050

980
	1,250

1,180

1,110

1,040

980
	1,240

1,170

1,100

1,040

970
	1,230

1,160

1,100

1,030

960
	•

1,230

1,160

1,090

1,020

960
	1,220

1,150

1,080

1,020

950
	1,210

1,140

1,080

1,010

940



	75
	940
	930
	920
	920
	910
	910
	900
	890
	890
	880



	76
	870
	870
	860
	850
	850
	840
	830
	830
	820
	810



	77
	810
	800
	800
	790
	780
	780
	770
	760
	760
	750



	78
	740
	740
	730
	720
	720
	710
	710
	700
	690
	690



	79
	680
	670
	670
	660
	650
	650
	640
	640
	630
	620



	80
	620
	610
	600
	600
	590
	590
	580
	570
	570
	560



	81
	550
	550
	540
	540
	530
	520
	520
	510
	500
	500



	82
	490
	490
	480
	470
	470
	460
	450
	450
	440
	440



	83
	430
	420
	420
	410
	400
	400
	390
	390
	380
	370



	84
	370
	360
	360
	350
	340
	340
	330
	320
	320
	310



	85
	310
	300
	290
	290
	280
	280
	270
	260
	260
	250



	86
	240
	240
	230
	230
	220
	210
	210
	200
	200
	190



	87
	180
	180
	170
	170
	160
	150
	150
	140
	130
	130



	88
	120
	120
	110
	100
	100
	90
	90
	80
	70
	70



	89
	60
	50
	50
	40
	40
	30
	20
	20
	10
	10
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18 MINUTES AFTER RELEASE 3.700 YARDS ALTITUDE

















	
	
	
	Elevation
	angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon. In yards from observing
	
	point
	
	



	
	42, 290

35, 200

30, 130

26, 330

23, 360
	41, 440

34, 620

29, 710

26, 000

23, 100
	40, 660

34, 060

29, 290

25, 680

22, 840
	39, 890

33, 510

28, 880

25, 360

22, 590
	39, 150

32, 990

28, 490

25, 060

22, 350
	38, 440

32, 470

28, 100

24, 760

22, 110
	37, 740

31,980

27, 730

24, 470

21,880
	37, 070

31,500

27, 370

24, 180

21,650
	36, 430

31,030

27,010

23, 900

21, 420
	35,

800

30,

580

26,

660

23,

630

200

21,




	
	20, 980

19, 040

17, 410

16,030

14, 840
	20, 770

18, 860

17, 260

15, 900

14, 730
	20, 560

18, 690

17,110

15, 770

14, 620
	20, 360

18, 520

16, 970

15, 650

14, 520
	20, 160

18, 350

16, 830

15, 530

14,410
	19, 960

18,190

16, 690

15,410

14,310
	19, 770

18, 020

16, 550

15, 290

14, 200
	19, 580

17, 870

16, 420

15, 180

14, 100
	19, 400

17,710

16, 290

15, 060

14, 000
	19,

210

17,

560

16,

150

14,

950

910

13,



	
	13,810

12, 900

12, 100

11,390

10, 750
	13,710

12, 820

12, 030

11,320

10, 680
	13, 620

12, 740

11,950

11,250

10, 620
	13, 520

12, 650

11,880

11, 190

10, 570
	13, 430

12, 570

11,810

11, 120

10, 510
	13, 340

12, 490

11,730

11,060

10, 450
	13,250

12,410

11,660

10, 990

10, 390
	13, 160

12, 330

11,590

10, 930

10, 330
	13, 080

12, 260

11,520

10, 870

10, 280
	12,

990

12,

180

11,

460

10,

810

10,

220



	
	10, 170

9,640

9,160

8,720

8,310
	10, 110

9,590

9,110

8,670

8,270
	10, 060

9,540

9,070

8,630

8,230
	10,000

9,490

9,020

8,590

8,190
	9,950

9,440

8,980

8,550

8,160
	9,900

9,390

8,930

8,510

8,120
	9,840

9,350

8,890

8,470

8,080
	9,790

9,300

8,850

8, 430

8,040
	9,740

9,250

8,800

8,390

8,010
	690

9,

9,

200

8,

760

8,

350

7,

970



	
	7,930

7,590

7,260

6,960

6,670
	7,900

7,550

7,230

6,930

6,650
	7,860

7,520

7,200

6,900

6,620
	7,830

7, 490.

7, 170

6,870

6, 590
	7,790

7,450

7,140

6,840

6,570
	7,760

7,420

7,110

6,810

6,540
	7,720

7,390

7,080

6,790

6,510
	7,690

7,360

7,050

6,760

6,490
	7,650

7,320

7,020

6,730

6,460
	7,

620

7,

290

6,

990

700

6,

430

6,



	
	6,410

6, 160

5,920

5,700

5,490
	6,380

6,130

5,900

5,680

5,460
	6,360

6, 110

5,880

5,650

5,440
	6,330

6,090

5,850

5,630

5,420
	6,310

6,060

5,830

5,610

5,400
	6,280

6,040

5,810

5,590

5,380
	6,260

6,010

5,790

5,570

5,360
	6,230

5,990

5,760

5,550

5,340
	6,210

5,970

5,740

5,530

5,320
	6,

180

940

5,

720

5,

5,

510

300

5,



	
	5,280

5,090

4,910

4,740

4,570
	5,260

5,070

4,890

4,720

4,550
	5,250

5,060

4,870

4,700

4,540
	5,230

5,040

4,860

4,680

4,520
	5,210

.5, 020

4,840

4,670

4,500
	5,190

5,000

4,820

4,650

4,490
	5,170

4,980

4,800

4,630

4,470
	5,150

4,960

4,790

4,620

4,460
	5, 130

4,950

4,770

4,600

4,440
	110

5,

4,

930

750

4,

4,

590

4,

430



	
	4,410

4,260

4,110

3,970

3,830
	4,390

4,240

4,090

3,950

3,820
	4,380

4,230

4,080

3,940

3,800
	4,360

4,210

4,070

3, 930

3,790
	4,350

4,200

4,050

3,910

3,780
	4,330

4, 180

4,040

3,900

3,770
	4,320

4,170

4,020

3,890

3,750
	4,300

4,150

4,010

3,870

3,740
	4,290

4,140

4,000

3,860

3,730
	4,

270

120

4,

3,

980

850

3,

710

3,
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.

47.

48.

49.
	700

570

450

330

220
	3,690

3,560

3,440

3,320

3,200
	3,670

3,550

3,430

3,310

3, 190
	3,660

3,540

3,410

3,300

3, 180
	3, 650

3,520

3,400

3,280

3, 170
	3,640

3,510

3,390

3,270

3, 160
	3,620

3,500

3,380

3,260

3, 150
	3,610

3,490

3,370

3,250

3, 140
	3,600

3,470

3,350

3,240

3, 130
	3,

3,

3,

3.



	50.
	100
	3,090
	3,080
	3,070
	3,060
	3,050
	3,040
	3,030
	3,020
	3,



	51.
	000
	2,990
	2,970
	2,960
	2,950
	2,940
	2,930
	2,920
	2,910
	2,



	52.
	890
	2,880
	2,870
	2,860
	2,850
	2,840
	2,830
	2,820
	2,810
	2,



	53.
	790
	2,780
	2,770
	2,760
	2, 750
	2,740
	2,730
	2,720
	2,710
	2,



	54.
	690
	2,680
	2,670
	2,660
	2,650
	2,640
	2,630
	2,620
	2,610
	2,



	55.
	590
	2,580
	2,570
	2,560
	2,550
	2,540
	2,530
	2,520
	2,510
	2,



	56.
	500
	2,490
	2,480
	2,470
	2,460
	2,450
	2,440
	2,430
	2,420
	2,



	57.
	400
	2,390
	2,380
	2,380
	2,370
	2,360
	2,350
	2,340
	2,330
	2,



	58.
	310
	2,300
	2,290
	2,290
	2,280
	2,270
	2,260
	2,250
	2,240
	2,



	59.
	220
	2,210
	2,210
	2,200
	2,190
	2, 180
	2, 170
	2, 160
	2, 150
	2,



	60_

61.

62.

63.

64
	140

050

970

890

800
	2, 130

2,040

1,960

1,880

1,800
	2, 120

2,030

1,950

1,870

1,790
	2,110

2,030

1,940

1,860

1,780
	2, 100

2,020

1,930

1,850

1,770
	2,090

2,010

1,930

1,840

1,760
	2,080

2,000

1,920

1,840

1,760
	2,080

1,990

1,910

1,830

1,750
	2,070

1,980

1,900

1,820

1,740
	2,

1,

1,

1,



	65_
	730
	1,720
	1,710
	1,700
	1,690
	1,690
	1,680
	1,670
	1,660
	



	66-
	650
	1,640
	1,630
	1,620
	1,620
	1,610
	1,600
	1,590
	1,590
	



	67.
	570
	1,560
	1,560
	1,550
	1,540
	1,530
	1,530
	1,520
	1,510
	



	68.
	490
	1,490
	1,480
	1,470
	1,460
	1,460
	1,450
	1,440
	1,440
	



	69.
	420
	1,410
	1,410
	1,400
	1,390
	1,380
	1,380
	1,370
	1,360
	



	70_
	350
	1,340
	1,330
	1,320
	1,320
	1,310
	1,300
	1,300
	1,290
	



	71.
	270
	1,270
	1,260
	1,250
	1,250
	1,240
	1, 230
	1,220
	1,220
	



	72.
	200
	1,200
	1, 190
	1, 180
	1, 170
	1, 170
	1, 160
	1, 150
	1, 150
	



	73.
	130
	1, 120
	1, 120
	1, 110
	1, 100
	1,100
	1,090
	1,080
	1,070
	



	74.
	060
	1,050
	1,050
	1,040
	1,030
	1,030
	1,020
	1,010
	1,010
	



	75_
	990
	980
	980
	970
	960
	960
	950
	940
	940
	



	76.
	920
	920
	910
	900
	900
	890
	880
	870
	870
	



	77.
	850
	850
	840
	830
	830
	820
	810
	810
	800
	



	78.
	790
	780
	770
	770
	760
	750
	750
	740
	730
	



	79.
	720
	710
	710
	700
	690
	690
	680
	670
	670
	



	80.
	650
	650
	640
	630
	630
	620
	610
	610
	600
	



	81-
	590
	580
	570
	570
	560
	550
	550
	540
	530
	



	82.
	520
	510
	510
	500
	490
	490
	480
	470
	470
	



	83.
	450
	450
	440
	430
	430
	420
	420
	410
	400
	



	84.
	390
	380
	380
	370
	360
	360
	350
	340
	340
	



	85.
	320
	320
	310
	300
	300
	290
	280
	280
	270
	



	86.
	260
	250
	250
	240
	230
	230
	220
	210
	210
	



	87.
	190
	190
	180
	170
	170
	160
	160
	150
	140
	



	88_
	130
	120
	120
	110
	100
	100
	90
	80
	80
	



	89.
	60
	60
	50
	50
	40
	30
	30
	20
	10
	





[image: Figure, page 37]



MINUTES AFTER RELEASE 3.900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards troi л observing
	
	point
	
	




	5

6

7

8

9
	44, 580

37, 110

31, 760

27, 750

24, 620
	43, 680

36, 490

31,310

27, 400

24, 350
	42, 860

35, 900

30, 870

27, 060

24, 080
	42, 040

35, 330

30, 440

26, 730

23, 820
	41,260

34, 770

30, 030

26,410

23, 560
	40, 520

34, 230

29, 620

26, 100

23,310
	39, 780

33,710

29, 230

25, 790

23, 060
	39, 080

33, 200

28, 850

25, 490

22, 820
	38, 400

32, 710

28, 470

25, 190

22, 580
	37, 740

32, 230

28, 110

24, 910

22, 350



	10

11

12

13

14
	22, 120

20, 060

18, 350

16, 890

15, 640
	21,890

19, 880

18, 190

16, 760

15, 530
	21, 680

19, 700

18, 040

16, 630

15,410
	21,460

19, 520

17, 890

16, 500

15, 300
	21,250

19, 340

17, 740

16, 370

15, 190
	21, 040

19, 170

17, 590

16, 240

15, 080
	20, 840

19, 000

17,-450

16, 120

14, 970
	20, 640

18, 830

17,310

16, 000

14, 870
	20, 440

18, 670

17, 170

15, 880

14,760
	20, 250

18, 510

17, 030

15. 760

14, 660



	15

16

17

18

19
	14, 560

13, 600

12, 760

12, 000

11,330
	14, 450

13, 510

12, 680

11,530

11,260
	14, 350

13, 420

12, 600

11,860

11,200
	14, 260

13, 340

12, 520

11,790

11, 140
	14, 160

13, 250

12, 440

11,720

11,070
	14, 060

13, 170

12, 370

11,660

11,010
	13,970

13, 080

12, 290

11,590

10, 950
	13, 870

13, 000

12, 220

11,520

10, 890
	13, 780

12, 920

12, 150

11,460

10, 830
	13, 690

12, 840

12, 070

11,390

10, 770



	20

21

22

23

24
	10, 720

10, 160

9,650

9,190

8,760
	10, 660

10, 110

9,600

9, 140

8,720
	10, 600

10, 050

9,560

9,100

8,680
	10, 540

10, 000

9,510

9,060

8,640
	10, 490

9,950

9,460

9,010

8,600
	10, 430

9,900

9,420

8,970

8,560
	10, 380

9,850

9,370

8,930

8,520
	10, 320

9,800

9,320

8,880

8,480
	10, 270

9,750

9,280

8,840

8,440
	10,210

9,700

9,230

8,800

8,400



	25

26

27

28

29
	8,360

8,000

7,650

7,330

7,040
	8,330

7,960

7,620

7,300

7,010
	8,290

7, 930

7,590

7,270

6,980
	8,250

7,890

7,560

7,240

6,950
	8,210

7,860

7,520

7,210

6,920
	8, 18Ó

7,820

7,490

7, 180

6,890
	8,140

7,790

7,460

7, 150

6,870
	8, 100

7,750

7,430

7, 120

6,840
	8,070

7,720

7,400

7,090

6,810
	8, 030

7,690

7,370

7,060

6,780



	30

31

32

33

34
	6,760

6,490

6,240

6,010

5,780
	6,730

6,470

6,220

5,980

5,760
	6,700

6,440

•6,

190

5,960

5,740
	6,670

6,410

6,

170

5,940

5,720
	6,650

6,390

6,

150

5,910

5,700
	6,620

6,360

6,

120

5,890

5,670
	6,590

6,340

6,

100

5,870

5,650
	6,570

6,310

6,080

5,850

5,630

•
	6,540

6,290

6,050

5,830

5,610
	6,520

6,270

6,030

5,800

5,590



	35

36

37

38

39
	5,570

5,370

5,

180

4,990

4,820
	5,550

5,350

5,160

4,970

4,800
	5,530

5,330

5,

140

4,960

4,780
	5,510

5,310

5,120

4,940

4,770
	5,490

5,290

5,

100

4,920

4,750
	5,470

5,270

5,080

4,900

4,730
	5,450

5,250

5,060

4,890

4,710
	5,430

5,230

5,050

4,870

4,700
	5,410

5,210

5,030

4,850

4,680
	5,390

5,190

5,010

4,830

4,660



	40

41

42

43

44
	'

4,

650

4,490

4,330

4,180

4,040
	4,630

4,470

4,320

4,

170

4,020
	4,610

4,450

4,300

4,

150

4,010
	4,600

4,440

4,290

140

4,

4,000
	4,580

4,420

4,270

4,120

3,980
	4,570

4,410

4,260

4,

110

3,970
	4,550

4,390

4,240

4,

100

3,950
	4,530

4,380

4,230

4,080

3,940
	4,520

4,360

4,210

4,070

3,930
	4,500

4,350

4,200

4,050

3,910
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	Elevation
	angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.
	900

770
	3,890

3,750
	3,870

3,740
	3,860

3,730
	3,850

3,710
	3,830

•3, 700
	3,820

3,690
	3,810

3,680
	3,790

3,660
	780

650



	47.

48.

49.
	640

510

390
	3,620

3,500

3,380
	3,610

3,490

3, 370
	3,600

3,470

3,350
	3, 590

3,460

3,340
	3,570

3,450

3,330
	3,560

3,440

3,320
	3,550

3,430

3,310
	3,540

3,410

3,300
	520

400

280



	50.

51.

5».

53.

54.
	270

160

050

940

830
	3,260

3,150

3,040

2,930

2,820
	3,250

3, 140

3,030

2,920

2,810
	3,240

3, 120

3,010

2,910

2,800
	3,230

3, 110

3,000

2,900

2,790
	3,210

3, 100

2,990

2,890

2,780
	3,200

3,090

2,980

2,880

2,770
	3, 190

3,080

2,970

2,860

2,760
	3,180

3,070

2,960

2,850

2,750
	170

060

950

840

740



	55.

56.

57.

58.

59.
	730

630

530

440

340
	2,720

2, 620

2,520

2,430

2,330
	2,710

2,610

2,510

2,420

2,320
	•

2, 700

2,600

2,500

2,410

2,320
	2,690

2,590

2,490

2,400

2,310
	2,680

2,580

2,480

2,390

2,300
	2,670

2,570

2,470

2,380

2,290
	2,660

2,560

2,470

2,370

2,280
	2,650

2, 550

2,460

2,360

2,270
	640

540

450

350

260



	60.

61.

62.

63-

64.
	250

160

070

990

900
	2,240

2, 150

2,070

1,980

1,890
	2,230

2, 140

2,060

1,970

1,890
	2,220

2, 140

2,050

1,960

1,880
	2,220

2, 130

2,040

1,950

1,870
	2,210

2, 120

2,030

1,940

1,860
	2,200

2, 110

2,020

1,940

1,850
	2, 190

2, 100

2,010

1,930

1,840
	2, 180

2,090

2,000

1,920

1,840
	170

080

000

910

830



	65.

66.

67.

68.

69.
	820

740

660

580

500
	1,810

1,730

1,650

1,570

1,490
	1,800

1,720

1,640

1,560

1,480
	1,790

1,710

1,630

1,550

1,470
	1,790

1,700

1,620

1,540

1,470
	1,780

1,700

1,620

1,540

1,460
	1,770

1,690

1,610

1,530

1,450
	1,760

1,680

1,600

1,520

1,440
	1,750

1,670

1,590

1,510

1,430
	740

660

580

510

430



	70.

71.

72.

73.

74.
	420

340

270

190

120
	1,410

1,340

1,260

1, 180

1, 110
	1,400

1,330

1,250

1, 180

1, 100
	1,400

'

1,320

1,240

1, 170

1,100
	1,390

1,310

1,240

1, 160

1,090
	1,380

1,300

1,230

1, 160

1,080
	1,370

1,300

1,220

1, 150

1,070
	1,370

1,290

1,210

1, 140

1,070
	1,360

1,280

1,210

1, 130

1,060
	350

270

200

130

050



	75.

76.

77.

78.

79.
	1,040

970

900

830

760
	1,040

970

890

820

750
	1,030

960

890

810

740
	1,020

950

880

810

740
	1,020

940

870

800

730
	1,010

940

860

790

720
	1,000

930

860

790

720
	990

920

850

780

710
	990

910

840

770

700
	980

910

840

770

690



	80.

81_

82_

83.

84.
	690

620

550

480

410
	680

610

540

470

400
	670

600

530

460

400
	670

600

530

460

390
	660

590

520

450

380
	650

580

510

440

380
	650

580

510

440

370
	640

570

500

430

360
	630

1

560

490

420

350
	620

550

490

420

350



	85.

86.

87.

88_
	340

270

200

140
	330

270

200

130
	•

330

260

190

120
	320

250

180

120
	310

250

180

110
	310

240

170

100
	300

230

160

100
	290

230

160

90
	290

220

150

80
	280

210

140

70



	89.
	70
	60
	50
	50
	40
	30
	30
	20
	10
	10
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20 MINUTES AFTER RELEASE 4,100 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	46, 860

39,010

33, 390

29, 170

25, 890
	45, 920

38, 360

32, 920

28, 810

25, 600
	45, 060

37, 740

32, 450

28, 450

25, 310
	44, 200

37, 140

32, 010

28,100

25,040
	43, 380

36, 550

31, 570

27, 770

24, 770
	42, 600

35, 990

31, 140

27, 430

24, 500
	41, '820

35, 440

30, 730

27, 110

24, 240
	41, 080

34, 900

30, 320

26, 790

23, 990
	40, 360

34, 380

29, 930

26, 480

23, 740
	39,

680

33,

880

29,

550

26,

180

490

23,



	
	23, 250

21, 090

19, 290

17, 760

16, 440
	23, 020

20, 900

19, 120

17, 620

16, 320
	22, 790

20,710

18, 960

17, 480

16, 200
	22, 560

20, 520

18, 800

17, 340

16, 090
	22, 340

20, 330

18, 650

17,210

15, 970
	22, 120

20, 150

18, 490

17, 080

15, 850
	21,910

19, 970

18, 340

16, 950

15, 740
	21, 700 .

19, 800

18, 190

16, 820

15, 630
	21, 490

19, 630

18, 050

16, 690

15, 520
	21,

290

19,

460

17,

900

16,

570

15,

410



	
	15, 300

14, 300

13,410

12, 620

11,910
	15, 200

14, 200

13, 330

12, 540

11,840
	15, 090

14, 110

13, 250

12, 470

11,770
	14, 990

14, 020

13, 160

12, 400

11,710.
	14, 890

13, 930

13, 080

12, 330

11,640
	14, 780

13,840

13, 000

12, 250

11,580
	14, 680

13, 750

12, 920

12, 180

11,510
	14, 590

13, 670

12, 850

12, 110

11,450
	14, 490

13, 580

12, 770

12, 040

11,390
	14,

390

490

13,

12,

690

11,

980

11,

330



	
	11,260

10, 680

10, 150

9,660

9,210
	11,200

10, 630

10, 100

9,610

9,170
	11, 140

10, 570

10, 050

9,570

9,120
	11,080

10, 520

10, 000

9,520

9,080
	11,020

10, 460

9,950

9,470

9,040
	10, 970

10,410

9,900

9,430

9,000
	10,910

10, 360

9,850

9,380

8,960
	10, 850

10, 300

9,800

9,340

8,910
	10, 790

10, 250

9,750

9,300

8,870
	740

10,

200

10,

9,

710

9,

250

830

8,



	
	8,790

8,410

8,050

7,710

7,400
	8,750

8,370

8,010

7,680

7,370
	8,710

8,330

7,980

7,650

7,340
	8,670

8,300

7,940

7,610

7,310
	8,630

8,260

7,910

7,580

7,280
	8,600

8,220

7,880

7,550

7,250
	8,560

8, 190

7,840

7,520

7,220
	8,520

8,150

7,810

7,490

7,190
	8,480

8, 120

7,780

7,460

7,160
	440

8,

080

8,

740

7,

430

7,

130

7,



	
	7,100

6,820

6,560

6,310

6,080
	7,070

6,800

6,540

6,290

6,060
	7,040

6,770

6,510

6,270

6,030
	7,020

6,740

6,490

6,240

6,010
	6,990

6,720

6,460

6,220

5,990
	6,960

6,690

6,440

6, 190

5,970
	6,930

6,660

6,410

6, 170

5,940
	6,910

6,640

6,390

6,150

5,920
	6,880

6,610

6,360

6, 120

5,900
	850

6,

590

6,

340

6,

6,

100

880

5,



	
	5,860

5,640

5,440

5,250

5,060
	5,830

5,620

5,420

5,230

5,050
	5,810

5,600

5,400

5,210

5,030
	5,790

5,580

5,380

5, 190

5,010
	5,770

5,560

5,360

5, 170

4,990
	5,750

5,540

5,340

5, 150

4,970
	5,730

5,520

5,320

5, 140

4,960
	5,710

5,500

5,300

5, 120

4,940
	5,680

5,480

5,290

5,100

4,920
	5,

660

460

5,

5,

270

5,

080

900

4,



	
	4,890

4,720

4,550

4,400

4,250
	4,870

4,700

4,540

4,380

4,230
	4,850

4,680

4,520

4,370

4,220
	4,830

4,670

4,510

4,350

4,200
	4,820

4,650

4,490

4,340

4,190
	4,800

4,630

4,470

4,320

4,170
	4,780

4,620

4,460

4,310

4,160
	4,770

4,600

4,440

4,290

4, 140
	4,750

4,590

4,430

4,280

4,130
	730

4,

570

4,

4,

410

4,

260

110

4,
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45.
	100
	4,090
	4,070
	4,060
	4,040
	4,030
	4,020
	4,000
	3,990
	3,970




	46.
	960
	3,950
	3,930
	3,920
	3,900
	3,890
	3,880
	3,860
	3,850
	3,840



	47.
	820
	3,810
	3,800
	3,780
	3,770
	3,760
	3,740
	3,730
	3,720
	3,700



	48.
	690
	3,680
	3,670
	3,650
	3,640
	3,630
	3,610
	3,600
	3,590
	3,580



	49.
	560
	3,550
	3,540
	3,530
	3,510
	3,500
	3,490
	3,480
	3,460
	3,450



	50.
	440
	3,430
	3,420
	3,400
	3,390
	3,380
	3,370
	3,360
	3,340
	3,330



	51.
	320
	3,310
	3,300
	3,280
	3,270
	3,260
	3,250
	3,240
	3,230
	3,210



	52.
	200
	3, 190
	3,180
	3,170
	3,160
	3,150
	3, 130
	3,120
	3,110
	3,100



	53.
	090
	3,080
	3,070
	3,060
	3,050
	3,030
	3,020
	3,010
	3,000
	2,990



	54.
	980
	2,970
	2,960
	2,950
	2,940
	2,920
	2,910
	2,900
	2,890
	2,880



	55_
	870
	2,860
	2,850
	2,840
	2,830
	2,820
	2,810
	2,800
	2,790
	2,780



	56.
	770
	2,760
	2,740
	2,730
	2,720
	2,710
	2,700
	2,690
	2,680
	2,670



	57.
	660
	2, 650
	2,640
	2,630
	2,620
	2,610
	2,600
	2,590
	2,580
	2,570



	58.
	560
	2,550
	2,540
	2,530
	2,520
	2,510
	2,500
	2,490
	2,480
	2,470



	59_
	460
	2,450
	2,440
	2,430
	2,420
	2,410
	2,410
	2,400
	2,390
	2,380



	60.
	370
	2,360
	2,350
	2,340
	2, 330
	2,320
	2,310
	2,300
	2,290
	2,280



	61.
	270
	2,260
	2,250
	2,240
	2,240
	2,230
	2,220
	2,210
	2,200
	2,190



	62.
	180
	2,170
	2,160
	2,150
	2, 140
	2,130
	2, 130
	2,120
	2,110
	2,100



	63-
	090
	2,080
	2,070
	2,060
	2,050
	2,040
	2,040
	2,030
	2,020
	2,010



	64-
	000
	1,990
	1,980
	1,970
	1,960
	1,960
	1,950
	1,940
	1,930
	1,920



	65.

66.

67.

68.

69_
	910

830

740

660

570
	1,900

1,820

1,730

1,650

1,570
	1,890

1,810.

1,720

1,640

1,560
	1,890

1,800

•1,

720

1,630

1,550
	1,880

1,790

1,710

1,620

1,540
	1,870

1,780

1,700

1,610

1,530
	1,860

1,770

1,690

1,610

1,520
	1,850

1,770

1,680

1,600

1,520
	1,840

1,760

1,670

1,590

1,510
	1,830

1,750

1,670

1,580

1,500



	70.

71.

72.

73

74.
	490

410

330

250

180
	1,480

1,400

1,320

1,250

1,170
	1,480

1,400

1,320

1,240

1,160
	1,470

1,390

1,310

1,230

1,150
	1,460

1,380

1,300

1,220

140

1,
	1,450

1,370

1,290

1,210

140

1,
	1,440

1,360

1,280

1,210

1,130
	1,440

1,360

1,280

1,200

1,120
	430

1,

1,350

1,270

1,190

110

1,
	1,420

1,340

1,260

1,180

1,110



	75.
	100
	1,090
	1,080
	1,080
	1,070
	1,060
	1,050
	1,050
	1,040
	1,030



	76.
	020
	1,010
	1,010
	1,000
	990
	980
	980
	970
	960
	950



	77_
	950
	940
	930
	920
	920
	910
	900
	890
	890
	880



	78.
	870
	860
	860
	850
	840
	830
	830
	820
	810
	800



	79.
	800
	790
	780
	770
	770
	760
	750
	740
	740
	730



	80.
	720
	720
	710
	700
	690
	690
	680
	670
	660
	660



	81.
	650
	640
	630
	630
	620
	610
	610
	600
	590
	580



	82.
	580
	570
	560
	550
	550
	540
	530
	530
	520
	510



	83.
	500
	500
	490
	480
	470
	470
	460
	450
	450
	440



	84.
	430
	420
	420
	410
	400
	390
	390
	380
	370
	370



	85.
	360
	350
	340
	340
	330
	320
	320
	310
	300
	290



	86.
	290
	280
	270
	270
	260
	250
	240
	240
	230
	220



	87.
	210
	210
	200
	190
	190
	180
	170
	160
	160
	150



	88.
	140
	140
	130
	120
	110
	110
	100
	90
	90
	80



	89.
	70
	60
	60
	50
	40
	40
	30
	20
	10
	10
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21 MINUTES AFTER RELEASE 4,300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	49, 150

40, 910

35, 020

30, 600

27, 150
	160

48,

40, 240

34, 520

30,210

26, 850
	47, 260

39, 580

34, 040

29, 840

26, 550
	46, 350

38, 950

33, 570

29, 480

26, 260
	45,490

38, 340

33, 110

29, 120

25, 970
	44, 680

37, 740

32, 660

28, 770

25, 700
	43, 860

37, 160

32, 230

28, 430

25, 420
	43, 090

36, 600

31, 800

28, 100

25, 160
	42, 330

36, 060

31,390

27, 780

24, 890
	610

41,

530

35,

990

30,

460

27,

640

24,



	
	24, 390

22, 120

20, 230

18, 630

17, 250
	24, 140

21, 920

20, 060

18, 480

17, 120
	23, 900

21,720

19, 890

18, 330

16, 990
	23, 660

21, 520

19, 720

18, 190

16, 870
	23, 430

21, 330

19, 560

18, 050

16, 750
	23, 200

21, 140

19, 400

17,910

16, 630
	22, 980

20, 950

19, 240

17, 770

16, 510
	22, 760

20, 760

19, 080

17, 640

16, 390
	22, 540

20, 580

18, 930

17,510

16, 270
	22,

330

400

20,

18,

770

17,

380

160

16,



	
	16, 050

15, 000•

14, 060

13, 230

12, 490
	15, 940

14, 900

13, 980

13, 160

12, 420
	15, 830

14, 800

13, 890

13, 080

12, 350
	15, 720

14, 700

13, 810

13, 000

12, 280
	15, 610

14,610

13, 720

12, 930

12,210
	15,510

14, 520

13, 640

12, 850

12, 140
	15, 400

14, 420

13, 560

12, 780

12, 080
	15, 300

14, 330

13,470

12, 700

12,010
	15, 200

14, 240

13, 390

12, 630

11,940
	15,

100

14,

150

13,

310

560

12,

11,

880



	
	11,810

11,200

10, 640

10, 130

9,660
	11,750

11, 140

10, 590

10, 080

9,610
	11,690

11,090

10, 540

10, 030

9,570
	11,620

11, 030

10, 480

9,980

9,520
	11,560

10, 970

10,430

9,940

9,480
	11,500

10, 920

10, 380

9,890

9,440
	11,440

10, 860

10, 330

9,840

9,390
	11,380

10,810

10, 280

9,800

9,350
	11,320

10, 750

10, 230

9,750

9,310
	11,

260

10,

700

10,

180

700

9,

260

9,



	
	9,220

8,820

8,440

8,090

7,760
	9,180

8,780

8,400

8,050

7,730
	9,140

8,740

8,370

8,020

7,690
	9,100

8,700

8,330

7,990

7,660
	9,060

8,660

8,300

7,950

7,630
	9,010

8,620

8,260

7,920

7,600
	8,970

8,590

8,230

7,890

7,570
	*

8, 930

8,550

8,190

7,850

7,540
	8,890

8,510

8,160

7,820

7,510
	860

8,

480

8,

8,

120

790

7,

480

7,



	
	7,450

7,160

6,880

6,620

6,380
	7,420

7,130

6,850

6,600

6,350
	7,390

7, 100

6,830

6,570

6,330
	7,360

7,070

6,800

6,550

6,300
	7,330

7,040

6,780

6,520

6,280
	7,300

7,020

6,750

6,500

6,260
	7,270

6,990

6,720

6,470

6,230
	7,240

6,960

6,700

6,450

6,210
	7,210

6,940

6,670

6,420

6,190
	7,

180

910

6,

6,

650

400

6,

160

6,



	
	6,140

5,920

5,710

5,500

5,310
	6, 120

5,900

5,690

5,480

5,290
	6, 100

5,880

5,670

5,460

5,270
	6,070

5,850

5,640

5,440

5,250
	6,050

5,830

5,620

5,430

5,230
	6,030

5,810

5,600

5,410

5,220
	6,010

5,790

5, 580

5,390

5,200
	5,980

5,770

5,560

5,370

5,180
	5,960

5,750

5,540

5,350

5,160
	5,

940

5,

730

5,

520

5,

330

140

5,



	
	5, 120

4,950

4,780

4,610

4,450
	5, 110

4,930

4,760

4,590

4,440
	5,090

4,910

4,740

4,580

4,420
	5,070

4,890

4,730

4,560

4,410
	5,050

4,880

4,710

4,550

4,390
	5,030

4,860

4,690

4,530

4,380
	5,020

4,840

4,680

4,520

4,360
	5,000

4,830

4,660

4,500

4,350
	4,980

4,810

4,640

4,480

4,330
	4,

960

4,

790

4,

630

470

4,

4,

320
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	EUvation angle
	of balloon In degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46-

47.

48.

49.
	4,300

4, 150

4,010

3,870

3,740
	4,280

4, 140

4,000

3,860

3,720
	4,270

4, 120

3,980

3,840

3,710
	4,260

4, 110

3,970

3,830

3,700
	4,240

4,090

3,950

3,820

3,690
	4,230

4,080

3,940

3,800

3,670
	4,210

4,070

3,930

3,790

3,660
	4,200

4,050

3,910

3,780

'

3, 650
	4, 180

4,040

3,900

3,760

3,630
	4, 170

4,020

3,890

3,750

3,620



	50.

51.

52.

53.

54.
	3,610

3,480

3,360

3,240

3,120
	3,600

3,470

3,350

3,230

3, 110
	3,580

3,460

3,340

3,220

3, 100
	3,570

3,450

3,320

3,210

3,090
	3,560

3,430

3,310

3, 190

3,080
	3,540

3,420

3,300

3, 180

3,070
	3,530

3,410

3,290

3, 170

3,060
	3,520

3,400

3,280

3, 160

3,040
	3, 510

•

3,380

3,260

3, 150

3,030
	3,490

3,370

3,250

3, 140

3,020



	55.
	3,010
	3,000
	2,990
	2,980
	2,970
	2,960
	2,940
	2,930
	2,920
	2,910



	56.
	2,900
	2,890
	2,880
	2,870
	2,860
	2,850
	2,840
	2,820
	2,810
	2,800



	57.
	2,790
	2,780
	2,770
	2,760
	2,750
	2,740
	2,730
	2,720
	2,710
	2,700



	58.
	2,690
	2,680
	2,670
	2,660
	2,650
	2,640
	2,620
	2,610
	2,600
	2,590



	59
	2,580
	2,570
	2,560
	2,550
	2,540
	2,530
	2,520
	2,51.0
	2,500
	2,490



	61.

62.

63-

64.
	2,480

2,380

2,290

2, 190

2, 100
	2,470

2,370

2,280

2, 180

2,090
	2,460

2,360

2,270

2, 170

2,080
	2,450

2,350

2,260

2, 160

2,070
	2,440

2,340

2,250

2, 150

2,060
	2,430

2,330

2,240

2, 140

2,050
	2,420

2,330

2,230

2, 130

2,040
	2,410

2,320

2,220

2, 130

2,030
	2,400

2,310

2,210

2, 120

2,020
	2,390

2,300

2,200

2, 110

2,010



	65.
	2,010
	2,000
	1,990
	1,980
	1,970
	1,960
	1,950
	1,940
	1,930
	1,920



	66.
	1,910
	1,910
	1,900
	1,890
	1,880
	1,870
	1,860
	1,850
	1,840
	1,830



	67.
	1,830
	1,820
	1,810
	1,800
	1,790
	1,780
	1,770
	1, 760
	1,750
	1,750



	68.
	1,740
	1,730
	1,720
	1,710
	1,700
	1,690
	1,690
	1,680
	1,670
	1,660



	69.
	1,650
	1,640
	1,630
	1,620
	1,620
	1,610
	1,600
	1,590
	1,580
	1,570



	70-
	1,570
	1,56J>
	1,550
	1,540
	1,530
	1,520
	1,510
	1,510
	1,500
	1,490



	71.
	1,480
	1,470
	1,460
	1,460
	1,450
	1,440
	1,430
	1,420
	1,410
	1,410



	72.
	1,400
	1,390
	1,380
	1,370
	1,360
	1,360
	1,350
	1,340
	1,330
	1,320



	73.
	1,310
	1,310
	1,300
	1,290
	1,280
	1,270
	Д.270
	1,260
	1,250
	1,240



	74.
	1,230
	1,230
	1,220
	1,210
	1,200
	1,190
	1,180
	1, 180'
	1,170
	1, 160



	75.
	1,150
	1,140
	1,140
	1,130
	1,120
	1,110
	1,100
	1, 100
	1,090
	1,080



	76.
	1,070
	1,060
	1,060
	1,050
	1,040
	1,030
	1,020
	1,020
	1,010
	1,000



	77.
	990
	980
	980
	970
	960
	950
	950
	940
	930
	920



	78.
	910
	910
	900
	890
	880
	880
	870
	860
	850
	840



	79-
	840
	830
	820
	810
	800
	800
	790
	780
	770
	770



	80.
	760
	750
	740
	730
	730
	720
	710
	700
	700
	690



	81.
	680
	670
	670
	660
	650
	640
	640
	630
	620
	610



	82.
	600
	600
	590
	580
	570
	570
	560
	550
	540
	540



	83-
	530
	520
	510
	510
	500
	490
	480
	470
	470
	460



	84.
	450
	440
	440
	430
	420
	410
	410
	400
	390
	380



	85.
	380
	370
	360
	350
	350
	340
	330
	320
	320
	310



	86.
	300
	290
	290
	280
	270
	260
	260
	250
	240
	230



	87.
	230
	220
	21Q
	200
	200
	190
	180
	170
	170
	160



	88.
	150
	140
	140
	130
	120
	110
	100
	100
	90
	80



	89-
	80
	70
	60
	50
	50
	40
	30
	20
	20
	10







22 MINUTES AFTER RELEASE 4,500 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0Л
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5—

6

7

8

9
	51,440

42,810

36, 650

32, 020

28,410
	50, 400

42, 110

36, 130

31,620

28, 090
	49, 450

41,420

35, 620

31,230

27, 780
	48, 510

40, 760

35, 130

30, 850

27, 480
	47,610

120

40,

34, 650

30, 470

27, 180
	46, 760

39, 500

34, 180

30, 110

26, 890
	45, 900

38, 890

33, 730

29, 750

26,610
	45, 090

38, 310

33, 280

29,410

26, 330
	44, 300

37, 740

'

32, 850

29, 070

26, 050
	43,

550

190

37,

32,

430

28,

740

25,

780



	10

11—

—

12

13

14; —
	25, 520

23, 150

21, 170

19, 490

18, 050
	25, 260

22, 940

20, 990

19, 340

17, 920
	25, 010

22, 730

20,810

19, 190

17, 780
	24, 760

22, 520

20, 640

19, 040

17, 650
	24, 520

22, 320

20, 470

18, 890

17, 530
	24, 280

22, 120

20, 300

18, 740

17, 400
	24, 050

21,920

20, 130

18, 600

17, 280
	23, 820

21,730

19, 970

18, 460

17, 150
	23, 590

21, 540

19,810

18, 320

17, 030
	370

23,

350

21,

19,

650

18,

180

16,

910



	15—.

16

17

18—.

19
	16, 790

15, 690

14, 720

13, 850

13, 070
	16, 680

15, 590

14, 630

13, 770

13, 000
	16, 560

15, 490

14, 540

13, 690

12, 920
	16, 450

15, 390

14, 450

13,610

12, 850
	16, 340

15, 290

14, 360

13, 530

12, 780
	16, 230

15, 190

14, 270

13, 450

12,710
	16, 120

15, 090

14, 190

13, 370

12, 640
	16,010

15, 000

14, 100

13, 290

12, 570
	15, 900

14, 900

14, 020

13, 220

12, 500
	15,

800

14,

810

13,

930

13,

140

430

12,



	20

21

22—

23—.

24.—
	12, 360

11,720

11, 140

10, 600

10, 110
	12, 300

11,660

11,080

10, 550

10, 060
	12, 230

11, 600

11,030

10, 500

10,010
	12, 170

11,540

10, 970

10, 450

9,970
	12, 100

11,480

10, 920

10, 400

9,920
	12, 040

11,420

11,860

10, 350

9,870
	11,970

11,370

10,810

10, 300

9,830
	11,910

11,310

10, 760

10, 250

9,780
	11,850

11,250

10,710

10, 200

9,740
	11,

780

11,

190

10,

650

10,

150

9,

690



	25—

26

27—

28

29—
	9,650

9,230

8,830

8,460

8, 120
	9,610

9,190

8,790

8,430

8,080
	9,560

9, 150

8,760

8,390

8,050
	9,520

9, 100

8,720

8,360

8,020
	9,480

9,070

8,680

8,320

7,990
	9,430

9,030

8,640

8,290

7,950
	9,390

8,990

8,610

8,250

7,920
	9,350

8,950

8,570

8,220

7,890
	9,310

8,910

8,540

8,190

7,860
	9,

270

8,

870

8,

500

8,

150

7,

830



	30

31

32

33—

34"
	7,790

7,490

7,200

6,930

6,670
	7,760

7,460

7, 170 .

6,900

6,650
	7,730

7,430

7,150

6,880

6,620
	7,700

7,400

7, 120

6,850

6,600
	7,670

7,370

7,090

6,820

6,570
	7,640

7,340

7,060

6,800

6,550
	7,610

7,310

7,040

6,770

6,520
	7,580

7,290

7,010

6,750

6,500
	7,550

7,260

6,980

6,720

6,470
	7,

520

7,

230

6,

960

6,

700

450

6,



	35

36

37—

38—.

39—
	6,430

6, 190

5,970

5,760

5,560
	6,400

6,170

5,950

5,740

5,540
	6,380

6,150

5,930

5,720

5,520
	6,360

6,130

5,910

5,700

5,500
	6,330

6, 100

5,890

5,680

5,480
	6,310

6,080

5,860

5,660

5,460
	6,290

6,060

5,840

5, 640

5,440
	6,260

6,040

5, 8?0

5,620

5,420
	6,240

6,020

5,800

5,600

5,400
	6,

220

5,

990

780

5,

5,

580

380

5,



	'40—

41—

42—

43—

44—
	5,360

5, 180

5,000

4,830

4,660
	5,340

5, 160

4,980

4,810

4,640
	5,320

5, 140

4,960

4,790

4,630
	5,310

5, 120

4,950

4,780

4,610
	5,290

5, 100

4,930

4,760

4,600
	5,270

5,090

4,910

4,740

4,580
	5,250

5,070

4,890

4,730

4,560
	5,230

5,050

4,880

4,710

4,550
	5,210

5,030

4,860

4,690

4,530
	5,

190

020

5,

4,

840

4,

680

4,

520
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45—
	500
	4,480
	4,470
	4,450
	4,440
	4,420
	4,410
	4,390
	4,380
	360




	46
	350
	4,330
	4,320
	4,300
	4,290
	4,270
	4,260
	4,240
	4,230
	210



	47
	200
	4, 180
	4, 170
	4, 150
	4, 140
	4, 120
	4, 110
	4,090
	4,080
	070



	48
	050
	4,040
	4,020
	4,010
	4,000
	3,980
	3,970
	3,950
	3,940
	930



	49
	910
	3,900
	3,880
	3,870
	3,860
	3,840
	3,830
	3,820
	3,800
	790



	50
	780
	3,760
	3,750
	3,740
	3,720
	3,710
	3,700
	3,680
	3,670
	660



	51
	640
	3,630
	3,620
	3,610
	3,590
	3,580
	3,570
	3,550
	3,540
	530



	53
	520
	3,500
	3,490
	3,480
	3,470
	3,450
	3, 440
	3,430
	3,420
	400



	53_
	390
	3,380
	3,370
	3,350
	3,340
	3,330
	3,320
	3,310
	3,290
	280



	54
	270
	3,260
	3,250
	3,230
	3,220
	3,210
	3,200
	3, 190
	3,170
	160



	55—
	150
	3,140
	3, 130
	3, 120
	3,100
	3,090
	3,080
	3,070
	3,060
	050



	56
	040
	3,020
	3,010
	3,000
	2,990
	2,980
	2,970
	2,960
	2,940
	930



	57
	920
	2,910
	2,900
	2,890
	2,880
	2,870
	2,860
	2,840
	2,830
	820



	58
	810
	2,800
	2,790
	2,780
	2,770
	2,760
	2,750
	2,740
	2,730
	710



	59—
	700
	2,690
	2,680
	2,670
	2,660
	2,650
	2,640
	2,630
	2,620
	610



	60
	600
	2,590
	2,580
	2,570
	2,560
	2,550
	2,540
	2,530
	2,520
	500



	61
	490
	2,480
	2,470
	2,460
	2,450
	2,440
	2,430
	2,420
	2,410
	400



	62
	390
	2,380
	2,370
	2,360
	2,350
	2,340
	2, 330
	2,320
	2,310
	300



	63
	290
	2,280
	2,270
	2,260
	2,250
	2,240
	2,230
	2,220
	2,210
	20O



	64
	190
	2, 190
	2, 180
	2, 170
	2, 160
	2,150
	2, 140
	2, 130
	2,120
	110



	65
	100
	2,090
	2,080
	2,070
	2,060
	2, 050
	2,040
	2,030
	2,020
	01O



	66
	000
	1,990
	1,980
	1,980
	1,970
	1,960
	1,950
	1,940
	1,930
	920



	67—
	910
	1,900
	1,890
	1,880
	1,870
	1,860
	1,850
	1,850
	1,840
	830



	68
	820
	1,810
	1,800
	1,790
	1,780
	1,770
	1,760
	1,750
	1,750
	740



	69
	730
	1,720
	1,710
	1,700
	1,690
	1,680
	1,670
	1,660
	1, 66Q
	650



	70
	640
	1,630
	1,620
	1,610
	1,600
	1,590
	1,580
	1,580
	1,570
	560



	71
	550
	1,540
	1, 530
	1,520
	1,510
	1,510
	1,500
	1,490
	1,480
	470



	72
	460
	1,450
	1,440
	1, 440
	1,430
	1,420
	1,410
	1,400
	1,390
	380



	73—
	380
	1,370
	1,360
	1,350
	1,340
	1,330
	1,320
	1,320
	1,310
	300



	74
	290
	1,280
	1,270
	1,260
	1,260
	1,250
	1,240
	1,230
	1,220
	210



	75—

76

77

78

79—
	210

120

040

960

870
	1,200

1, 110

1,030

950

870
	1, 190

1, 110

1,020

940

860
	1,180

1, 100

1,010

930

850
	1, 170

1,090

•

1,010

920

840
	1, 160

1,080

1,000

920

830
	1,160

1,070

990

910

830
	1,150

1,060

980

900

820
	1, 140

1,060

970

890

810
	130

050

960

880

800



	80

81

82

83—

84
	790

710

630

550

470
	790

700

620

540

*

460
	780

700

620

540

460
	770

690

610

530

450
	760

680

600

520

440
	750

670

590

510

430
	740

660

580

500

430
	740

660

580

500

420
	730

650

570

490

410
	720

640

560

480

400



	85
	390
	390
	380
	370
	360
	350
	350
	340
	330
	320



	86
	310
	310
	300
	290
	280
	280
	270
	260
	250
	240



	87
	240
	230
	220
	210
	200
	200
	190
	180
	170
	170



	88
	160
	150
	140
	130
	130
	120
	110
	100
	90
	90



	89
	80
	70
	60
	50
	50
	40
	30
	20
	20
	10
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23 MINUTES AFTER RELEASE 4,700 YARDS ALTITUDE




	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5
	53, 720
	52, 640
	51, 650
	50, 670
	49, 730
	48, 830
	47, 940
	47, 090
	46, 270
	45, 480



	6
	44, 720
	43, 980
	43, 260
	42, 570
	41, 900
	41,250
	40, 620
	40,010
	39, 420
	38, 840



	7
	38, 280
	37, 730
	37, 200
	36, 690
	36, 190
	35, 700
	35, 230
	34, 760
	34,310
	33, 870



	8
	33, 440
	33, 020
	32, 620
	32, 220
	31,830
	31,450
	31, 080
	30,710
	30, 360
	30, 010



	9
	29, 670
	29, 340
	29, 020
	28, 700
	28, 390
	28, 090
	27, 790
	27, 500
	27,210
	26, 930



	10
	26, 660
	26, 390
	26, 120
	25, 860
	25, 610
	25, 360
	25, 110
	24, 870
	24,640
	24,410



	11
	24, 180
	23, 960
	23, 740
	23, 520
	23,310
	23, 100
	22, 900
	22, 700
	22, 500
	22, 300



	12
	22, 110
	21,920
	21, 740
	21,560
	21, 380
	21, 200
	21,030
	20, 860
	20, 690
	20, 520



	13
	20, 360
	20, 200
	20, 040
	19, 880
	19, 730
	19, 580
	19, 430
	19, 280
	19, 140
	18, 990



	14
	18, 850
	18,710
	18, 570
	18, 440
	18, 310
	18, 170
	18, 040
	17, 920
	17, 790
	17, 660



	15
	17, 540
	17, 420
	17, 300
	17, 180
	17, 060
	16, 950
	16, 830
	16, 720
	16,610
	16, 500



	16
	16, 390
	16, 280
	16, 180
	16, 070
	15, 970
	15, 870
	15, 770
	15, 670
	15, 570
	15, 470



	17
	15, 370
	15, 280
	15, 180
	15, 090
	15, 000
	14, 910
	14, 820
	14, 730
	14, 640
	14, 550



	18
	14, 470
	14, 380
	14, 300
	14,210
	14, 130
	14, 050
	13, 970
	13, 890
	13,810
	13, 730



	19
	13, 650
	13, 570
	13, 500
	13, 420
	13, 350
	13, 270
	13, 200
	13, 130
	13, 050
	12, 980



	20
	12, 910
	12, 840
	12, 770
	12,710
	12, 640
	12, 570
	12, 500
	12, 440
	12, 370
	12,310



	21
	12, 240
	12, 180
	12, 120
	12, 060
	11,990
	11,930
	11,870
	11,810
	11,750
	11,690



	22
	11,630
	11,570
	11,520
	11,460
	11,400
	11,350
	11,290
	11,240
	11, 180
	11, 130



	23
	11, 070
	11,020
	10, 970
	10,910
	10, 860
	10,810
	10, 760
	10,710
	10, 660
	10,610



	24
	10, 560
	10, 510
	10, 460
	10,410
	10, 360
	10,310
	10, 270
	10, 220
	10, 170
	10, 130



	25
	10, 080
	10, 030
	9, 990'
	9,940
	9,900
	9,850
	9,810
	9,770
	9,720
	9,680



	26
	9,640
	9,590
	9,550
	9,510
	9,470
	9,430
	9,390
	9,350
	9,300
	9,260



	27
	9,220
	9,180
	9, 150
	9,110
	9,070
	9,030
	8,990
	8,950
	8,910
	8,880



	28
	8,840
	8,800
	8,770
	8,730
	8,690
	8,660
	8,620
	8,580
	8,550
	8,510



	29
	8,480
	8,440
	8,410
	8,380
	8,340
	8,310
	8,270
	8,240
	8,210
	8, 170



	30
	8,140
	8, 110
	8,080
	8,040
	8,010
	7,980
	7,950
	7,920
	7,880
	7,850



	31
	7,820
	7,790
	7,760
	7,730
	7,700
	7,670
	7,640
	7,610
	7,580
	7,550



	32
	7,520
	7,490
	7,460
	7,430
	7,410
	7,380
	7, 350
	7,320
	7,290
	7,270



	33
	7,240
	7,210
	7,180
	7,160
	7, 130
	7,100
	7,070
	7,050
	7,020
	6,990



	34
	6,970
	6,940
	6,920
	6,890
	6,860
	6,840
	6,810
	6,790
	6,760
	6,740



	35
	6,710
	6,690
	6,660
	6,640
	6,610
	6, 590
	6,560
	6,540
	6,520
	6,490



	36
	6,470
	6,450
	6,420
	6,400
	6,380
	6,350
	6,330
	6,310
	6,280
	6,260



	37
	6,240
	6,210
	6, 190
	6,170
	6,150
	6,130
	6, 100
	6,080
	6,060
	6,040



	38
	6,020
	5,990
	5,970
	5,950
	5,930
	5,910
	5,890
	5"870
	5,850
	5,820



	39
	5,800
	5,780
	5,760
	5,740
	5,720
	5,700
	5,680
	5,660
	5,640
	5,620



	40
	5,600
	5,580
	5,560
	5,540
	5, 520
	5,500
	5,480
	5,460
	5,440
	5,430



	41
	5,410
	5,390
	5,370
	5,350
	5,330
	5,310
	5,290
	5,280
	5,260
	5,240



	42
	5,220
	5,200
	5, 180
	5, 170
	5, 150
	5, 130
	5,110
	5,090
	5,080
	5,060



	43
	5,040
	5,020
	5,010
	4,990
	4,970
	4,950
	4,940
	4,920
	4,900
	4,880



	44
	4,870
	4,850
	4,830
	4,820
	4,800
	4,780
	4,770
	4,750
	4,730
	4,720
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	45
	4,700
	680
	4,670
	650
	630
	620
	600
	590
	570
	4,



	46
	4,540
	520
	4,510
	490
	480
	460
	440
	430
	410
	4,



	47—
	4,380
	370
	4,350
	340
	320
	310
	290
	280
	260
	4.



	48—
	4,230
	220
	4,200
	190
	170
	160
	140
	130
	110
	4,



	49
	4,090
	070
	4,060
	040
	030
	010
	000
	990
	970
	3,



	50
	3,940
	930
	3,920
	900
	890
	870
	860
	850
	830
	3,



	51
	3,810
	790
	3,780
	770
	750
	740
	730
	710
	700
	3,



	52
	3,670
	660
	3,650
	630
	620
	610
	590
	580
	570
	3,



	53
	3,540
	530
	3,520
	500
	490
	480
	470
	450
	440
	3,



	54
	3,410
	400
	3,390
	380
	360
	350
	340
	330
	320
	3,



	55

56

57

58

59—
	3,290

3,170

3,050

2,940

2,820
	280

160

040

930

810
	3,270

3, 150

3,030

2,910

2,800
	250

130

020

900

790
	240

120

010

890

780
	230

110

990

880

770
	220

100

980

870

760
	210

090

970

860

750
	190

080

960

850

740
	3,

3,

2,

2,



	60—
	2,710
	700
	2,690
	680
	670
	660
	650
	640
	630
	2,



	61
	2,610
	590
	2,580
	570
	560
	550
	540
	530
	520
	2,



	62
	2,500
	490
	2,480
	470
	460
	450
	440
	430
	420
	2,



	63
	2,390
	380
	2,370
	360
	350
	340
	330
	320
	310
	2,



	64
	2,290
	280
	2,270
	260
	250
	240
	230
	220
	210
	2,



	65—

66

67

68

69—
	2,190

2,090

2,000

1,900

1,800
	180

080

990

890

790
	2,170

2,070

1,980

1,880

1,790
	160

060

970

870

780
	150

050

960

860

770
	140

040

950

850

760
	130

030

940

840

750
	120

020

930

830

740
	110

010

920

820

730
	2,

2,

1,

1,



	70
	1,710
	700
	1,690
	680
	670
	660
	660
	650
	640
	



	71—
	1,620
	610
	1,600
	590
	580
	570
	560
	550
	550
	



	72—
	1,530
	520
	1,510
	500
	490
	480
	470
	460
	460
	



	73".
	1,440
	430
	1,420
	410
	400
	390
	380
	370
	370
	



	74
	1,350
	340
	1,330
	320
	310
	300
	290
	290
	280
	



	75—
	1,260
	250
	1,240
	230
	220
	220
	210
	200
	190
	



	76
	1,170
	160
	1,150
	150
	140
	130
	120
	110
	100
	



	77
	1,090
	080
	1,070
	060
	050
	040
	030
	020
	020
	



	78
	1,000
	990
	980
	970
	960
	960
	950
	940
	930
	



	79
	910
	910
	900
	890
	880
	870
	860
	850
	850
	



	80—
	830
	820
	810
	800
	790
	790
	780
	770
	760
	



	81
	740
	740
	730
	720
	710
	700
	690
	690
	680
	



	82
	660
	650
	640
	640
	630
	620
	610
	600
	590
	



	83—
	580
	570
	560
	550
	540
	540
	530
	520
	510
	



	84
	490
	490
	480
	470
	460
	450
	440
	440
	430
	



	85
	410
	400
	390
	390
	380
	370
	360
	350
	340
	



	86
	330
	320
	310
	300
	300
	290
	280
	270
	260
	



	87
	250
	240
	230
	220
	210
	210
	200
	190
	180
	



	88
	160
	160
	150
	140
	130
	120
	110
	110
	100
	



	89
	80
	70
	70
	60
	50
	40
	30
	20
	20
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24 MINUTES AFTER RELEASE 4,900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	5.

6.

7.

8

9_
	56

010

46

620

39

910

34

870

30

940
	54, 880

45, 850

39, 340

34, 430

30, 590
	53, 850

45, 110

38, 790

34, 000

30, 250
	52, 820

44, 380

38, 250

33, 590

29, 920
	51, 840

43, 680

37, 730

33, 180

29, 600
	50, 910

43, 010

37, 220

32, 790

29, 280
	49, 980

42, 350

36, 720

32, 400

28, 970
	49,

100

41,

710

36,

240

32,

020

670

28,
	48, 240

41, 090

35, 770

31, 650

28, 370
	420

47,

490

40,

35,

310

31,

290

28,

080



	10

11

12

13

14
	27

790

25

210

23

050

220

21

650

19
	27, 510

24, 980

22, 860

21,060

19, 510
	27, 230

24, 750

22, 660

20, 890

19, 360
	26, 960

24, 520

22, 470

20, 730

19, 220
	26, 700

24, 300

22, 290

20, 570

19, 080
	26, 440

24, 080

22, 100

20, 410

18, 950
	26, 180

23, 870

21,920

20, 250

18,810
	25,

930

23,

660

21,

740

20,

100

680

18,
	25, 690

23, 450

21,570

19, 950

18, 550
	25,

450

23,

250

21,

390

19,

800

420

18,



	15

16

17

18

19
	290

18

090

17

030

16

080

15

230

14
	18, 160

16, 980

15, 930

14, 990

14, 150
	18, 030

16, 870

15, 830

14, 900

14, 070
	17,910

16, 760

15, 730

14, 820

13, 990
	17, 790

16, 650

15, 640

14, 730

13,910
	17, 670

16, 540

15, 540

14, 640

13, 840
	17, 550

16, 440

15, 450

14, 560

13, 760
	17,

430

330

16,

15,

350

,480

14,

690

13,
	17, 320

16, 230

15,v260

14, 390

13,610
	17,

200

130

16,

15,

170

14,

310

540

13,



	20

21

22

23

24
	460

13

760

12

130

12

540

11

11

010
	13, 390

12, 700

12, 070

11,490

10, 950
	13, 320

12, 630

12,010

11,430

10, 900
	13, 250

12, 570

11,950

11, 380

10, 850
	13, 180

12, 500

11, 890

11,320

10, 800
	13, 110

12,440

11, 830

11,270

10, 750
	13, 040

12, 380

11,770

11,220

10, 700
	12,

970

12,

310

11,

710

160

11,

10,

650
	12, 900

12, 250

11, 660

11,110

10, 600
	12,

830

12,

190

600

11,

11,

060

560

10,



	25

26

27

28

29
	510

10

050

10

620

9

220

840
	10, 460

10, 000

9,580

9,180

8,800
	10,410

9,960

9,530

9, 140

8,770
	10, 370

9,910

9,490

9, 100

8,730
	10,320

9,870

•

9,450

9,060

8,700
	10, 270

9,830

9,410

9,020

8,660
	10, 230

9,790

9,370

8,990

8,630
	10,

180

740

9,

9,

330

950

8,

590

8,
	10,140

9,700

9,290

8,910

8,560
	10,

090

660

9,

9,

250

8,

880

520

8,



	30

31

32

33

34
	490

160

840

550

260
	8,450

8,120

7,810

7,520

7,240
	8,420

8,090

7,780

7,490

7,210
	8,390

8,060

7,750

7,460

7, 180
	8,350

8,030

7,720

7,430

7,160
	8,320

8,000

7,690

7,400

7, 130
	8,290

7,960

7,660

7,370

7,100
	8,

250

7,

930

630

7,

350

7,

,080

7,
	8,220

7,900

7,600

7,320

7,050
	8,

190

7,

870

7,

570

7,

290

7,

020



	35

36

37

38

39
	000

740

500

270

050
	6,970

6,720

6,480

6,250

6,030
	6,950

6,690

6,460

6,230

6,010
	6,920

6,670

6,430

6,200

5,990
	6,890

6,650

6,410

6, 180

5,970
	6,870

6,620

6,390

6, 160

5,940
	6,840

6,600

6,360

6, 140

5,920
	,820

6,

570

6,

340

6,

120

6,

900

5,
	6,790

6,550

6, 320

6,090

5,880
	6,

770

6,

530

6,

290

6,

070

860

5,



	40

41

42

43

44
	840

640

440

250

070
	5,820

5,620

5,420

5,240

5,060
	5,800

5,600

5,400

5,220

5,040
	5,780

5,580

5,390

5,200

5.020
	5,760

5,560

5,370

5, 180

5,000
	5,740

5,540

5,350

5, 160

4,990
	5,720

5,520

5,330

5, 150

4,970
	5,

700

5,

500

5,

310

5,

130

4,

950
	5,680

5,480

5,290

5, 110

4,930
	660

5,

460

5,

5,

270

5,

090

920

4,
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	Elevation angla
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45"
	900
	4,880
	4,870
	4,850
	4,830
	4,820
	4,800
	4,780
	4,770
	750




	46
	730
	4,720
	4,700
	4,680
	4,670
	4,650
	4,630
	4,620
	4,600
	590



	47
	570
	4,550
	4,540
	4,520
	4,510
	4,490
	4,470
	4,460
	4,440
	430



	48
	410
	4,400
	4,380
	4,370
	4,350
	4,340
	4,320
	4,300
	4,290
	270



	49—
	260
	4,240
	4,230
	4,210
	4,200
	4,190
	4,170s
	4,160
	4,140
	130



	50—.
	110
	4, 100
	4,080
	4,070
	4, 050
	4,040
	4,020
	4,010
	4, 000
	980



	51
	970
	3,950
	3,940
	3,930
	3,910
	3,900
	3,880
	3,870
	3,860
	840



	52—
	830
	3,810
	3,800
	3,790
	3,770
	3,760
	3,750
	3,730
	3,720
	710



	53
	690
	3,680
	3,670
	3,650
	3,640
	3,630
	3,610
	3,600
	3,590
	570



	54
	560
	3,550
	3,530
	3,520
	3,510
	3,500
	3,480
	3,470
	3,460
	440



	55—
	430
	3,420
	3,410
	3,390
	3,380
	3,370
	3,360
	3,340
	3,330
	320



	56
	310
	3,290
	3,280
	3,270
	3,260
	3,240
	3,230
	3,220
	3,210
	190



	57
	180
	3, 170
	3, 160
	3,150
	3,130
	3,120
	3,110
	3,100
	3,090
	070



	58—
	060
	3,050
	3,040
	3,030
	3,010
	3,000
	2,990
	2,980
	2,970
	960



	59—
	940
	2,930
	2,920
	2,910
	2,900
	2,890
	2,870
	2,860
	2,850
	840



	60—.
	830
	2,820
	2,810
	2,790
	2,780
	2,770
	2,760
	2,750
	2,740
	730



	61—.
	720
	2,700
	2,690
	2,680
	2,670
	2,660
	2,650
	2,640
	2,630
	620



	62
	610
	2,590
	2,580
	2,570
	2,560
	2,550
	2,540
	2,530
	2,520
	510



	63
	2(500
	2,490
	2,470
	2,460
	2,450
	2,440
	2,430
	2,420
	2,410
	400



	64—
	390
	2,380
	2,370
	2,360
	2,350
	2,340
	2,330
	2,320
	2,310
	300



	65
	280
	2,270
	2,260
	2,250
	2,240
	2,230
	2,220
	2,210
	2,200
	190



	66—
	180
	2, 170
	2, 160
	2, 150
	2, 140
	2,130
	2, 120
	2, 110
	2, 100
	090



	67—.
	080
	2,070
	2,060
	2,050
	2,040
	2,030
	2,020
	2,010
	2,000
	990



	68
	980
	1,970
	1,960
	1,950
	1,940
	1,930
	1,920
	1,910
	1,900
	890



	69—
	880
	1,870
	1,860
	1,850
	1,840
	1,830
	1,820
	1,810
	1,800
	790



	70
	780
	1,770
	1,760
	1,750
	1,740
	1,740
	1,730
	1,720
	1,710
	700



	71
	690
	1,680
	1,670
	1,660
	1,650
	1,640
	1,630
	1,620
	1,610
	600



	72—
	590
	1,580
	1,570
	1,560
	1,550
	1,540
	1,540
	1,530
	1,520
	510



	73—
	500
	1,490
	1,480
	1,470
	1,460
	1,450
	1,440
	1,430
	1,420
	410



	74—
	400
	1,400
	1,390
	1,380
	1,370
	1,360
	1,350
	1,340
	1,330
	320



	75—
	310
	1,300
	1,290
	1,290
	1,280
	2,270
	1,260
	1,250
	1,240
	230



	76
	220
	1,210
	1,200
	1, 190
	1, 190
	1,180
	1,170
	1,160
	1, 150
	140



	77
	130
	1, 120
	1, 110
	1,100
	1, 100
	1,090
	1,080
	1,070
	1,060
	050



	78—.
	040
	1,030
	1,020
	1,010
	1,010
	1,000
	990
	980
	970
	960



	79—
	950
	940
	930
	930
	920
	910
	900
	890
	880
	870



	

80

81—.

82—

83—

84"
	860

780

690

600

510
	860

770

680

590

510
	850

760

670

580

500
	840

750

660

580

490
	830

740

650

570

480
	820

730

650

560

470
	810

720

640

550

460
	800

710

630

540

450
	790

710

620

530

450
	780

700

610

520

440



	85—.

86—.

87—

88—

89—.
	430

340

260

170 '

90
	420

330

250

160

80
	410

330

240

150

70
	400

320

230

150

60
	390

310

220

140

50
	390

300

210

130

•

40
	380

290

210

120

30
	370

280

200

110

30
	360

270

190

100

20
	350

270

180

90

10







MINUTES AFTER RELEASE 5.100 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5

6_

7

8

9
	58, 290

48, 520

41, 540

36, 290

32, 200
	57, 120

47, 720

40, 950

35, 830

31,840
	56, 050

46, 950

40, 370

35, 390

31, 490
	54, 980

46, 200

39, 810

34, 960

31, 140
	53, 960

45, 470

39, 270

34, 540

30,810
	52, 990

44, 760'

38, 740

34, 130

30, 480
	52, 020

44, 080

38, 220

33, 720

30, 150
	51, 100

43,410

37, 720

33, 330

29, 840
	50, 210

42, 770

37, 230

32, 940

29, 530
	350

49,

140

42,

36,

750

32,

570

220

29,



	10

11

12

13

14
	28, 920

26, 240

23, 990

22, 090

20, 460
	28, 630

25, 990

23, 790

21,920

20, 300
	28, 340

25, 760

23, 590

21, 740

20, 160
	28, 060

25, 520

23, 390

21, 570

20,010
	27, 790

25, 290

23, 200

21,410

19, 860
	27, 520

25, 070

23, 000

21, 240

19, 720
	27, 250

24, 850

22, 820

21,080

19, 580
	26, 990

24, 630

22, 630

20, 920

19, 440
	26, 740

24, 410

22, 450

20, 760

19, 300
	480

26,

24,

200

22,

270

20,

610

19,

170



	15

16

17

18

19
	19, 030

17, 790

16, 680

15, 700

14, 810
	18, 900

17, 670

16, 580

15,600

14, 730
	18, 770

17, 550

16, 480

15,510

14, 650
	18, 640

17, 440

16, 370

15,420

14, 560
	18, 520

17, 330

16, 270

15, 330

14, 480
	18, 390

17, 220

16, 180

15, 240

14, 400
	18, 270

17,110

16, 080

15, 150

14, 320
	18, 140

17, 000

15, 980

15, 070

14, 240
	18, 020

16, 890

15, 880

14, 980

14, 170
	17,

900

16,

790

15,

790

14,

900

090

14,



	20

21

22

23

24
	14, 010

13, 290

12, 620

12, 020

11,450
	13, 940

13, 220

12, 560

11,960

11,400
	13, 860

13, 150

12, 500

11,900

11,350
	13, 790

13, 080

12, 440

11,840

11,300
	13,710

13,010

12, 370

11,790

11, 240
	13, 640

12, 950

12,310

11,730

11, 190
	13, 570

12, 880

12, 250

11,670

11, 140
	13, 500

12, 820

12, 190

11,620

11,090
	13, 430

12, 750

12, 130

11,560

11,040
	360

13,

12,

690

12,

070

11,

510

990

10,



	25

26

27

28

29
	10, 940

10, 460

10, 010

9,590

9,200
	10, 890

10,410

9,970

9,550

9, 160
	10, 840

10, 360

9,920

9,510

9, 130
	10, 790

10, 320

9,880

9,470

9,090
	10, 740

10, 270

9,840

9,430

9,050
	10, 690

10, 230

9,800

9,390

9,010
	10, 640

10, 180

9,760

9,350

8,980
	10, 600

10, 140

9,710

9,320

8,940
	10, 550

10, 100

9,670

9,280

8,910
	10,

500

10,

050

9,

630

240

9,

870

8,



	30

31

32

33

34
	8,830

8,490

8, 160

7,850

7,560
	8,800

8,450

8,130

7,820

7,530
	8,760

8,420

8,100

7,790

7,500
	8,730

8,390

8,070

7,760

7,480
	8,690

8,360

8,040

7,730

7,450
	8,660

8,320

8,010

7,710

7,420
	8,620

8,290

7,970

7,680

7,390
	8,590

8,260

7,940

7,650

7,370
	8,560

8,230

7,910

7,620

7,340
	8,

520

8,

190

7,

880

7,

590

310

7,



	35

36

37

38

39
	7,280

7,020

6,770

6,530

6,300
	7,260

6,990

6,740

6,500

6,280
	7, 230

6,970

6,720

6,480

6,250
	7,200

6,940

6,690

6,460

6,230
	7,180

6,920

6,670

6,430

6,210
	7, 150

6,890

6,650

6,410

6, 190
	7,120

6,870

6,620

6,390

6,160
	7,100

6,840

6,600

6,370

6, 140
	7,070

6,820

6,570

6,340

6,120
	050

7,

6,

790

6,

550

320

6,

6,

100



	40

41

42

43

44
	6,080

5,870

5,660

5,470

5,280
	6,060

5,850

5,640

5,450

5,260
	6,030

5,830

5,620

5,430

5,240
	6,010

5,810

5,600

5,410

5,230
	5,990

5,780

5,590

5,390

5,210
	5,970

5,760

5,570

5,370

5,190
	5, 950

5,740

5,550

5,360

5,170
	5,930

5,720

5,530

5,340

5, 150
	5,910

5,700

5,510

5,320

5,140
	5,

890

5,

680

490

5,

5,

300

120

5,
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	Degrees

0.0

0.1

0.2

0.3

0.4

0.5

0.6

Horizontal distance

of balloon in yards from observing

4,990

5,080

5,050

5,030

45

5,060

5,010

100

4,890

4,870

4,860

4,840

4,820

46

4,910

930

4,740

4,660

4,720

4,710

4,690

4,670

47

760

4,540

4,530

4,500

4,560

4,510

48

4,580

590

4,340

4,420

4,370

4,360

49

430

4,400

4,390

4,190

4,250

4,230

4,200

50

4,260

4,220

280

51

4,070

4,060

4,040

130

4, 120

4, 100

4, .090

52

3,970

3,960

3,940

3,930

3,910

3,900

980

53

3,830

3,770

3,760

3,820

3,800

3,790

840

3,690

3,660

3,650

3,640

3,620

54

3.680

710

3,560

3,540

3,530

3,520

3,510

3,490

55

570

3,400

3,390

3,380

3,360

56

440

3,430

3,410

3,260

3,250

3,240

3,300

3,290

3,270

57

310

58

3,110

3, 150

3, 140

3, 130

190

3, 170

3, 160

2,990

59.

3,050

3,040

3,030

3,020

3,000

060

60

2,930

2,920

2,910

2,900

2,890

2,870

940

61.

2,820

2,800

2,790

2,780

2,770

2,760

830

2,690

62

2,700

2,680

2,670

2,660

2,640

710

63

2,590

2,580

2,560

2,550

2,540

2,530

600

2,480

2,470

2,450

2,430

2,420

64

490

2,440

2,370

2,360

2,350

2,330

2,320

2,310

65

380

66

2,260

2,250

2,240

2,230

2,220

2,210

270

2,140

67

160

2, 150

2, 130

2, 120

2, 110

2, 100

2,050

2,040

2,030

2,010

68

2,020

2,000

060

1,950

1,940

1,930

1,920

1,910

1,900

69

960

1,850

1,830

1,820

1,810

1,800

70

860

1,8-40

1,750

1,740

1,730

1,720

1,710

1,700

71

760

1,630

1,650

1,640

1,620

1,610

1,600

72

660

1,550

1,540

1,530

1,520

1,510

1,500

560

73

460

1,450

1,440

1,430

1,420

1,410

1,400

74

1,360

1,340

1,330

1,320

1,350

1,310

75

370

1,260

1,230

1,220

1,250

1,240

1,210

76

270

1,170

1,130

1,160

1,140

1,120

77

180

1, 150

1,070

1,070

1,060

1,050

1,040

1,030

78

080

79

990

980

970

960

950

950

940

870

860

80

900

890

880

850

840

81

810

800

790

780

770

760

750

82

720

680

710

700

690

670

660

83

620

610

600

590

580

570

630

490

480

84

520

510

540

530

500
	a degree
	
	
	



	
	0.7
	
	0.8
	0.9



	
	point
	
	
	




	
	4,980
	
	4,960
	4,940



	
	4,810
	
	4,790
	4,770



	
	4, 640
	
	4,620
	4,610



	
	4,480

4,330
	
	4,460

4,310
	4,450

4,290



	
	4,170
	
	4, 160
	4, 140



	
	4,030
	'
	4,010
	4,000



	
	3,890

3,750
	
	3,870

3,730
	3,860

3,720



	
	3,610
	
	3,600
	3,580



	
	3,480
	
	3,470
	3,450



	
	3,350

3,220
	
	3,340

3,210
	3,320

3,200



	
	3, 100
	
	3,090
	3,080



	
	2,980
	
	2,970
	2,960



	
	2,860
	
	2,850
	2.840



	
	2,750

2,630
	
	2,730

2,620
	2,720

2,610



	
	2,520
	
	2,510
	2,500



	
	2,.410
	
	2,400
	2,390



	
	2,300
	
	2,290
	2,280



	
	2,200
	
	2, 190
	2,180



	
	2,090

1,990
	
	2,080

1,980
	2,070

1,970



	
	1,890
	
	1,880
	1,870



	
	1,790
	
	1,780
	1,770



	
	1,690

1,590
	
	1,680

1,580
	1,670

1,570



	
	1,490
	
	1,480
	1,470



	
	1,400
	
	1,390
	1,380



	
	1,300
	
	1,290
	1,280



	
	1,210
	
	1,200
	1,190



	
	1, 110
	
	1,100
	1,090



	
	1,020

930
	
	1,010

920
	1,000

910



	
	840
	
	830
	820



	
	740
	
	730
	730



	
	650

560
	
	640

550
	640

550



	
	470
	
	460
	450



	420

450

440

430

410

400

390

85
	380
	
	370
	370



	86

360

340

330

320

310

300

350
	290
	
	290
	280



	250

240

230

220

210

87

270

260

88

180

170

160

150

140

130

120
	210

120
	
	200

110
	190

100



	40

40

89

90

60

50

80

70
	30
	
	20
	10
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26 MINUTES AFTER RELEASE 5.300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	60, 580

50, 430

43,

160

37,710

33, 460
	59, 360

49, 590

42, 550

37,240

33, 090
	58, 250

48, 790

41, 950

36, 780

32, 720
	57, 130

48,010

41, 370

36, 330

32, 360
	56, 070

47, 260

40, 810

35, 890

32,010
	55, 070

46, 520

40, 260

35,460

31, 670
	54, 060

45,810

39, 720

35, 040

31, 340
	53, 110

45, 120

39, 200

34, 640

31,010
	52, 180

44, 450

38, 690

34, 240

30, 680
	290

51,

43,

800

38,

190

33,

850

30,

370



	
	30, 060

27, 270

24, 930

22, 960

21,260
	29, 750

27,010

24, 720

22, 780

21, 100
	29, 460

26, 770

24, 510

22, 600

20, 950
	29, 160

26. 520

24, 310

22, 420

20, 790
	28, 880

26, 280

24, 110

22, 250

20, 640
	28, 600

26, 050

23,910

22, 080

20, 490
	28, 320

25, 820

23,710

21,910

20, 350
	28, 050

25, 590

23, 520

21, 740

20, 200
	27, 780

25, 370

23, 330

21, 580

20, 060 .
	520

27,

150

25,

140

23,

420

21,

19,

920



	
	19, 780

18, 480

17, 340

16,310

15, 390
	19, 640

18, 360

17, 230

16, 220

15,310
	19, 510

18, 240

17, 120

16, 120

15, 220
	19, 370

18, 120

17, 020

16, 030

15, 130
	19, 240

18, 010

16,910

15, 930

15, 050
	19, 110

17, 890

16,810

15, 840

14, 970
	18, 980

17, 780

16,710

15, 750

14, 880
	18, 860

17, 670

16,610

15, 660

14, 800
	18, 730

17, 550

16,510

15, 570

14, 720
	18,

610

440

17,

410

16,

15,

480

640

14,



	
	14, 560

13,810

13, 120

12, 490

11, 900
	14, 480

13, 740

13, 050

12, 430

11,850
	14, 400

13, 660

12, 990

12, 370

11,790
	14, 330

13, 590

12, 920

12,310

11,740
	14, 250

13, 520

12, 860

12, 250

11,680
	14, 180

13,450

12, 800

12, 190

11,630
	14, 100

13, 390

12, 730

12, 130

11, 580
	14, 030

13, 320

12, 670

12, 070

11,520
	13, 950

13, 250

12,610

12, 020

11,470
	880

13,

180

13,

550

12,

11,

960

420

11,



	
	11,370

10, 870

10, 400

9,970

9,560
	11,310

10, 820

10, 360

9,930

9,520
	11, 260

10, 770

10,310

9,880

9,480
	11,210

10, 720

10, 270

9,840

9,440
	11,160

10, 680

10, 220

9,800

9,410
	11, 110

10, 630

10, 180

9,760

9,370
	11,060

10, 580

10, 140

9,720

9,330
	11,010

10, 540

10, 090

9,680

9,290
	10, 960

10, 490

10, 050

9,640

9,250
	10,

910

450

10,

010

10,

600

9,

220

9,



	
	9,180

8,820

8,480

8,160

7,860
	9,140

8,790

8,450

8,130

7,830
	9, 110

'8, 750

8,420

8,

100

7,800
	9,070

8,720

8,380

8,070

7,770
	9,030

8,680

8,350

8,040

7,740
	9,000

8,650

8,320

8,010

7,710
	8,960

8,620

8,290

7,980

7,680
	8,930

8,580

8,260

7,950

7,650
	8,890

8,550

8,220

7,920

7,630
	860

8,

8,

510

8,

190

7,

890

7,

600



	
	7,570

7,290

7,030

6,780

6,540
	7,540

7,270

7,010

6,760

6,520
	7,510

7,240

6,980

6,740

6,500
	7,490

7,210

6,960

6,710

6,480
	7,460

7,

190

6,930

6,690

6,450
	7,430

7,

160

6,910

6,660

6,430
	7,400

7,

140

6,880

6,640

6,410
	7,380

7,110

6,860

6,620

6,380
	7,350

7,080

6,830

6,590

6,360
	7,

320

7,

060

6,

810

6,

570

6,

340



	
	6,320

6,

100

5,890

5,680

5,490
	6,290

6,080

5,870

5,660

5,470
	6,270

6,050

5,840

5,640

5,450
	6,250

6,030

5,820

5,620

5,430
	6,230

6,010

5,800

5,600

5,410
	6,210

5,990

5,780

5,590

5,390
	6,180

5,970

5,760

5,570

5,370
	6,160

5,950

5,740

5,550

5,360
	6,140

5,930

5,720

5,530

5,340
	6,

120

5,

910

5,

700

5,

510

5,

320
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	




	45.

46.

47.

48.

49.
	300

120

940

770

610
	5,280

5, 100

4,930

4,760

4, 590
	5, 260

5,080

4,910

4,740

4,570
	5,240

5,060

4,890

4,720

4,560
	5,230

5,050

4,870

4,710

4,540
	5,210

5,030

4,860

4,690

4,530
	5,190

5,010

4,840

4,670

4, 510
	5,170

4,990

4,820

4,660

4,490
	5,150

4,980

4,810

4,640

4,480



	50.

51.

52.

53.

54.
	450

290

140

990

850
	4,430

4,280

4, 130

3,980

3,840
	4,420

4,260

4, 110

3,960

3,820
	4,400

4,250

4,100

3,950

3,810
	4, 380

4,230

4,080

3,940

3,790
	4,370

4,220

4,070

3,920

3,780
	4,350

4,200

4,050

3,910

3,770
	4,340

4, 190

4,040

3,890

3,750
	4,320

4,170

4,020

3,880

3,740



	55.

56.

57.

58.

59.
	710

570

440

310

180
	3,700

3,560

3,430

3,300

3,170
	3,680

3,550

3,420

3,290

3, 160
	3,670

3,530

3,400

3,270

3,150
	3,660

3,520

3,390

3,260

3,130
	3,640

3,510

3,380

3,250

3,120
	3,630

3,490

3,360

3,240

3, 110
	3,620

3,480

3,350

3,220

3,100
	3,600

3,470

3,340

3,210

3,080



	60.

61.

62.

63.

64.
	060

940

820

700

580
	3,050

2,930

2,810

2,690

2,570
	3,040

2,910

2,790

2,680

2¡,

560
	3,020

2,900

2,780

2,670

2,550
	3,010

2,890

2,770

2,650

2,540
	3,000

2,880

2,760

2,640

2,

530
	2,990

2,870

2,750

2,630

2,520
	2,970

2,850

2,740

2,620

2,510
	2,960

2, 840

2, 720

2,610

2,490



	65.

66.

67.

68.

69.
	470.

360

250

140

030
	2,460

2,350

2,240

2,

130

2,020
	2,450

2,340

2,230

2,120

2,010
	2,440

2,

330

2,220

2,

110

2,000
	2,430

2,320

2,210

2,

100

1,990
	2,420

2,300

2,200

2,090

1,980
	2,400

2,290

2,

180

2,080

1,970
	2,390

2,280

2,170

2,070

1,960
	2,380

2,270

2,

160

2,060

1,950



	70.

71.

72.

73.

74.
	930

820

720

620

520
	1,920

1,810

1,710

1,610

1,510
	1,910

1,800

1,700

1,600

1,500
	1,900

1,790

1,690

1,590

1,490
	1,890

1,780

1,680

1,580

1,480
	1,880

1,770

1,670

1,570

1,470
	1,870

1,760

1,660

1,560

1,460
	1,860

1,750

1,650

1,550

1,450
	1,850

1,740

1,640

1,540

1,440



	75.

76.

77.

78.

79.
	420

320

220

130

030
	1,410

1,310

1,210

120

1,

1,020
	1,400

1,300

1,200

110

1,

1,010
	1,390

1,290

1,190

100

1,

1,000
	1,380

1,280

1,180

1,090

990
	1,370

1,270

180

1,

1,080

980
	1,360

1,260

170

1,

1,070

970
	1,350

1,250

1,160

1,060

960
	1,340

1,240

150

1,

1,050

950



	80-

81.

82.

83.

84.
	930

840

740

650

560
	920

830

740

640

550
	920

820

730

630

540
	910

810

720

620

530
	900

800

710

610

520
	890

790

700

600

510
	880

780

690

590

500
	870

770

680

590

490
	860

760

670

580

480



	85.

86.

87.

88.

89.
	460

370

280

180

90
	450

360

270

180

80
	450

350

260

170

70
	440

340

250

160

60
	430

330

240

150

60
	420

320

230

140

50
	410

310

220

130

40
	400

310

210

120

30
	390

300

200

110

20
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27 MINUTES AFTER RELEASE 5,500 yARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	62, 870

52, 330

44, 790

39, 130

34, 730
	61, 600

51,460

160

44,

38, 650

34, 340
	60, 440

50, 630

43, 540

38, 170

33, 960
	59, 290

49, 820

42, 930

37, 700

33, 590
	58, 190

49, 030

42, 350

37, 250

33, 220
	57, 140

48, 270

41, 780

36, 800

32, 870
	56, 100

47, 530

41, 22Q

36, 370

32, 520
	55, 110

46, 820

40, 680

35, 940

32, 180
	54, 150

120

46,

40,

15Q

35, 530

31,840
	220

53,

450

45,

39,

640

35,

120

510

31,



	
	31, 190

28, 300

25, 880

23, 820

22, 060
	30, 880

28, 030

25, 660

23, 630

21, 900
	30, 570

27, 780

25, 440

23, 450

21, 740
	30, 260

27, 520

25, 230

23, 270

21, 580
	29, 970

27, 280

25, 020

23, 090

21,420
	29, 680

27, 030

24,810

22, 910

21,270
	29, 390

26, 790

24, 610

22, 730

21, 120
	29, 110

26, 560

24,410

22, 560

20, 960
	28, 830

26, 330

24,210

22, 390

20, 820
	28,

560

26,

100

24,

010

220

22,

670

20,



	
	20, 530

19, 180

17, 990

16, 930

15, 970
	20, 380

19, 060

17, 880

16, 830

15, 880
	20, 240

18, 930

17, 770

16, 730

15, 790
	20, 100

18,810

17, 660

16, 630

15, 710
	19, 970

18, 690

17, 550

16, 530

15, 620
	19, 830

18, 570

17,440

16, 440

15, 530
	19, 700

18, 450

17, 340

16, 340

15, 450
	19, 570

18, 330

17, 230

16, 250

15, 360
	19, 440

18, 220

17, 130

16, 160

15, 280
	310

19,

18,

100

030

17,

16,

060

190

15,



	
	15, 110

14, 330

13,610

12, 960

12, 350
	15, 030

14, 250

13, 540

12, 890

12, 300
	14, 950

14, 180

13, 480

12, 830

12,240
	14, 870

14, 110

13,410

12, 770

12, 180
	14, 790

14, 030

13, 340

12,710

12, 120
	14,710

13, 960

13, 280

12, 650

12, 070
	14, 630

13, 890

13,210

12, 590

12,010
	14, 560

13, 820

13, 150

12, 530

11, 960
	14, 480

13, 750

13,080

12, 470

11,900
	14,

400

680

13,

020

13,

410

12,

850

11,



	
	11, 790

11,280

10, 790

10, 340

9,920
	11,740

11,230

10, 750

10, 300

9,880
	11,690

11, 180

10, 700

10, 260

9,840
	11,640

11, 130

10, 660

10,210

9,800
	11,580

11,080

10,610

170

10,

9,760
	11,530

11,030

10, 570

10, 130

9,720
	11,480

10, 980

10, 520

10, 090

9,680
	11,430

10, 940

10, 480

10, 050

9,640
	11,380

10, 890

10, 430

10, 000

9,600
	11,

330

840

10,

10,

390

9,

960

9,

570



	
	9,530

9, 150

8,800

8,470

8, 150
	9,490

9, 120

8,770

8,440

8, 120
	9,450

9,080

8,730

8,410

8,090
	9,410

9,050

8,700

8,370

8,060
	9,370

9,010

8,670

8,340

8,030
	9,340

8,980

8,630

8,310

8,000
	9,300

8,940

•8, 600

8,280

7,970
	9,260

8,910

8,570

8,250

7,940
	9,230

8,870

8,530

8,220

7,910
	190

9,

8,

840

8,

500

190

8,

7,

880



	
	7,850

7,570

7,300

7,040

6,790
	7,830

7,540

7,270

7,010

6,770
	7,800

7,510

7,250

6,990

6,740
	7,770

7,490

7,220

6,960

6,720
	7,740

7,460

7, 190

6,940

6,700
	7,710

7,430

7, 170

6,910

6,670
	7,680

7,410

7, 140

6,890

6,650
	7,650

7,380

7, 120

6,870

6,620
	7,630

7, 350

7,090

6,840

6,600
	7,

600

7,

330

7,

070

6,

820

580

6,



	
	6,550

6,330

6, 110

5,900

5,700
	6,530

6,300

6,090

5,880

5,680
	6,510

6,280

6,070

5,860

5,660
	6,490

6,260

6,040

5,840

5,640
	6,460

6,240

6,020

5,820

5,620
	6,440

6,220

6,000

5,800

5,600
	6,420

6, 190

5,980

5,780

5,580
	6,390

6, 170

5,960

5,760

5,560
	6,370

6, 150

5,940

5,740

5,540
	6,

350

6,

130

5,

920

5,

720

520

5,
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	5,500
	5,480
	5,460
	5,440
	5,420
	5,400
	5,390
	5,370
	5,350
	5,330



	46
	5,310
	5,290
	5,270
	5,260
	5,240
	5,220
	5,200
	5,180
	5,170

4,990
	5, 150



	47

48^.
	5,130

4,950
	5, 110

4,930
	5,090

4,920
	5,080

4,900
	5,060

4,880
	5,040

4,870
	5,020

4,850
	5,000

4,830
	4,810
	4,970

4,800



	49
	4,780
	4,760
	4,750
	4,730
	4,710
	4,700
	4,680
	4,660
	4,650
	4,630



	50
	4,620
	4,600
	4,580
	4,570
	4,550
	4,530
	4,520
	4,500

4,340
	4,490
	4,470



	51

53
	4,450

4,300
	4,440

4,280
	4,420

4,270
	4,410

4,250
	4,390

4,240
	4,370

4,220
	4,360

4,210
	4, 190
	4,330

4, 170
	4,310

4,160



	53
	4, 140
	4,t130
	4,110
	4, 100
	4,080
	4,070
	4,060
	4,040
	4,030
	4,010



	54
	4,000
	3,980
	3,970
	3,950
	3,940
	3, 920
	3,910
	3,890
	3,880
	3,870



	55
	3,850
	3,840
	3,820
	3,810
	3,790
	3,780
	3,770
	3,750
	3,740
	3,720



	56
	3,710
	3,700
	3,680
	3,670

3,530
	3,650
	3,640

3,500
	3,630

3,490
	3,610

3,480
	3,600
	3,590

3,450



	57

58
	3,570

3,440
	3,560

3,420
	3,540

3,410
	3,400
	. 3, 520

3,380
	3,370
	3,360
	3,340
	3,460

3,330
	3,320



	59
	3,300
	3,290
	3,280
	3,270
	3,250
	3,240
	3,230
	3,210
	3,200
	3, 190



	60
	3,180
	3,160
	3, 150
	3,140
	3, 120
	3,110
	3, 100
	3,090
	3,070
	3,060



	61
	, 3, 050
	3,040
	3,020

2,900
	3,010

2,890
	3,000

2,880
	2,990

2,860
	2,970

2,850
	2,960

2,840
	2,950

2,830
	2,940

2,810



	62

63
	2,920

2,800
	2,910

2,790
	2,780
	2,770
	2,750
	2,740
	2,730
	2,720
	2,710
	2,690



	64.
	2,680
	2,670
	2,660
	2,650
	2,640
	2,620
	2,610
	2,600
	2,590
	2,580



	65
	2,560
	2,550
	2,540
	2,530
	2,520
	2,•610
	2,490
	2,480
	2,470
	2,460



	66

67
	2,450

2,330
	2,440

2,320
	2,430

2,310
	2,410

2,300
	2,400

2,290
	2,390

2,280
	2,380

2,270
	2,370

2,260
	2,360

2,240
	2,350

2,230



	68
	2,220
	2,210
	2,200
	2,190
	2, 180
	2, 170
	2, 160
	2,140
	2, 130
	2, 120



	69
	2,110
	2, 100
	2,090
	2,080
	2,070
	2,060
	2,050
	2,030
	2,020
	2,010



	70
	2,000
	1,990
	1,980
	1, 970
	1,960
	1,950
	1,940
	1,930
	1,920
	1,900



	71

72
	1,890

1,790
	1,880

1,780
	1,870

1,770
	1,860

1,760
	1,850

1,740
	1,840

1,730
	1,830

1,720
	1,820

1,710
	1,810

1,700
	1,800

1,690



	73
	1,680
	1,670
	1,660
	1,650
	1,640
	1,630
	1,620
	1,610
	1,600
	1,590



	74
	1,580
	1,570
	1,560
	1,550
	1,540
	1,530
	1,510
	1,500
	1,490
	1,480



	75
	1,470
	1,460
	1,450
	1,440
	1,430
	1,420
	1,410
	1,400
	1,390
	1,380



	76
	1,370
	1,360
	1,350
	1,340
	1,330
	1,320
	1,310
	1,300
	1,290
	1,280



	77

78
	1,270

1,170
	1,260

1, 160
	1,250

1, 150
	1,240

1, 140
	1, 230

1, 130
	1,220

1, 120
	1,210

1, 110
	1,200

1, 100
	1, 190

1,090
	1,180

1,080



	79
	1,070
	1,060
	1,050
	1,040
	1,030
	1,020
	1,010
	1,000
	990
	980



	80
	970
	960
	950
	940
	930
	920
	910
	900
	890
	880



	81
	870
	860
	850
	840
	830
	820
	810
	800
	790
	780



	82

83
	770

680
	760

670
	750

660
	740

650
	730

640
	720

630
	710

620
	700

610
	690

600
	690

590



	84
	580
	570
	560
	550
	540
	530
	520
	510
	500
	490



	85
	480
	470
	460
	450
	440
	430
	420
	410
	400
	390



	86
	380
	380
	370
	360
	350

250
	340

240
	330

230
	320

220
	310

210
	300

200



	87

88
	290

190
	280

180
	270

170
	260

160
	150
	140
	130
	120
	110
	110



	89
	100
	90
	80
	70
	60
	50
	40
	30
	20
	10







28 MINUTES AFTER RELEASE 5,700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	
	65, 150

54, 230

46, 420

40, 560

35, 990
	63, 840

53, 340

45, 760

40, 050

35, 590
	62, 640

52, 470

45, 120

39, 560

35, 190
	61,450

51, 630

44, 500

39, 070

34, 810
	60,310

50, 820

43, 890

38, 600

34, 430
	59, 220

50, 030

43, 300

38, 140

34, 060
	58, 140

49, 260

42, 720

37, 690

33, 700
	57, 110

48, 520

42, 160

37, 250

33, 350
	56, 120

47, 800

41,610

36, 820

33, 000
	55,

160

47,

100

41,

080

400

36,

660

32,



	
	32, 330

29, 320

26, 820

24, 690

22, 860
	32, 000

29, 050

26, 590

24, 490

22, 690
	31, 680

28, 790

26, 360

24, 300

22, 530
	31, 360

28, 530

26, 140

24, 110

22, 360
	31, 060

28, 270

25, 930

23, 930

22, 200
	30, 750

28, 020

25,710

23, 740

22, 040
	30, 460

27, 770

25, 500

23, 560

21, 880
	30, 170

27, 520

25, 290

23, 380

21, 730
	29,880

27, 280

25, 090

23,210

21, 570
	29,

600

27,

050

24,

890

23,

030

420

21,



	15

-

16

17

18

19"

-
	21,270

19, 880

18, 640

17, 540

16, 550
	21, 130

19, 750

18, 530

17, 440

16, 460
	20, 980

19, 620

18,410

17, 340

16, 370
	20, 840

19, 490

18, 300

17, 240

16, 280
	20, 690

19, 370

18, 190

17, 130

16. 190
	20, 550

19, 240

18, C80

17, 040

16, 100
	20, 420

19, 120

17, 970

16,940

16,010
	20, 280

19, 000

17, 860

16, 840

15, 920
	20, 140

18, 880

17, 750

16, 740

15, 830
	19,

010

18,

760

17,

650

650

16,

15,

750



	
	15, 660

14, 850

14, 110

13,430

12, 800
	15, 580

14,770

14, 040

13,360

12, 740
	15,490

14, 700

13,970

13, 300

12, 680
	15,410

14, 620

13, 900

13, 240

12, 620
	15, 330

14, 540

13, 830

13, 170

12, 570
	15,250

14,470

13, 760

13, 110

12, 510
	15, 160

14, 400

13, 690

13, 050

12, 450
	15, 080

14, 320

13,630

12,990

12, 390
	15,010

14, 250

13, 560

12, 920

12, 340
	930

14,

14,

180

490

13,

12,

860

280

12,



	
	12, 220

11,690

11,190

10, 720

10, 280
	12, 170

11,640

11,140

10, 670

10, 240
	12,110

11, 580

11, 090

10, 630

10, 200
	12, 060

11,530

11,040

10, 590

10, 160
	12, 000

11,480

11,000

10, 540

10, 120
	11,950

11,430

10,950

10, 500

10, 070
	11,900

11,380

10, 900

10, 450

10, 030
	11,840

11,330

10, 860

10,410

9,990
	11,790

11,280

10, 810

10, 370

9,950
	11,

740

11,

240

10,

770

10,

330

9,

910



	
	9,870

9,490

9,120

8,780

8,450
	9,830

9,450

9,•090

8,740

8,420
	9,790

9,410

9,050

8,710

8,390
	9,750

9,380

9,020

8,680

8,360
	9,720

9,340

8,980

8,640

8,320
	9,680

9,300

8,950

8,610

8,290
	9,640

9,270

8,910

8,580

8,260
	9,600

9,230

8,880

8,550

8,230
	9,560

9,190

8,840

8,510

8,200
	9,

520

9,

160

8,

810

480

8,

170

8,



	
	8,140

7, 850

7,560

7,300

7,040
	8,110

7,820

7,540

7,270

7,010
	8,080

7,790

7,510

7,240

6,990
	8,050

7,760

7,480

7,220

6,960
	8,020

7,730

7,460

7,190

6,940
	7,990

7,700

7,430

7,170

6,910
	7,960

7,680

7,400

7,140

6,890
	7,930

7,650

7,370

7,110

6,870
	7,900

7,620

7,350

7,090

6,840
	7,

870

7,

590

7,

320

7,

060

820

6,



	
	6,790

6,560

6,330

6,110

5,900
	6,770

6,530

6,310

6,090

5,880
	6,740

6,510

6,290

6,070

5,860
	6,720

6,490

6,260

6,050

5,840
	6,700

6,470

6,240

6,030

5,820
	6,670

6,440

6,220

6,010

5,800
	6,650

6,420

6,200

5,990

5,780
	6,630

6,400

6,180

5,960

5,760
	6,600

6,370

6,160

5,940

5,740
	6,

580

6,

350

6,

130

5,

920

5,

720





[image: Figure, page 56]

















	
	
	
	Elevation
	angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	45.

46_

47.

48.

49.
	700

500

320

130

960
	5,680

5,490

5,300

5,110

4,940
	5,660

5,470

5,280

5,100

4,920
	5,640

5,450

5,260

5,080

4,900
	5,620

5,430

5, 240

5,060

4,890
	5,600

5,410

5,220

5, 040

4,870
	5,580

5,390

5,200

5,030

4,850
	5,560

5,370

5,190

5,010

4,830
	5,540

5,350

5,170

4,990

4,820
	5,520

5,330

5,150

4,970

4,800



	50.

51.

52_

53.

54.
	780

620

450

300

140
	4,770

4,600

4,440

4,280

4,130
	4,750

4,580

4,420

4,260

4,110
	4,730

4,570

4,410

4,250

4,100
	4,720

4, 550

4,390

4,230

4,080
	4,700

4,530

4,370

4,220

4,070
	4,680

4,520

4,360

4,200

4,050
	4,670

4,500

4,340

4,190

4,040
	4,650

4,490

4,330

4,170

4,020
	4,630

4,470

4,310

4,160

4,010



	55.

56.

57.

58

59.
	990

840

700

560

430
	3,980

3,830

3,690

3,550

3,410
	3,960

3,820

3,670

3,530

3,400
	3,950

3,800

3,660

3,520

3,380
	3,930

3,790

3,650

3,510

3,370
	3,920

3,770

3,630

3,490

3,360
	3,900

3,760

3,620

3,480

3,340
	3,890

3,740

3,600

3,470

3,330
	3,870

3,730

3,590

3,450

3,320
	3,860

3,720

3,580

3,440

3,300



	60.

61.

62.

63_

64.
	290

160

030

900

780
	3,280

3,150

3,020

2,890

2,770
	3,260

3,130

3,010

2,880

2,760
	3,250

3,120

2,990

2,870

2,

740.
	3,240

3,110

2,980

2,850

2,730
	3,230

3,100

2,970

2,840

2,720
	3,210

3,080

2,950

2,830

2,710
	3,200

3,070

2,940

2,820

2,690
	3,190

:3,

060

2,930

2,

800

2,680
	3,170

3,040

2,920

2,790

2,670



	65.

66.

67.

68

69.
	660

540

420

300

190
	2,650

2,530

2,410

2,290

2,180
	2,630

2,510

2,400

2,280

2,

170
	2,620

2,500

2,380

2,270

2,150
	2,610

2,490

2,370

2,260

2,140
	2,600

2,480

2,360

2,250

2,130
	2,590

2,470

2,350

2, 230

2,

120
	2,570

2,450

2,340

2,220

2,110
	2,560

2,440

2,330

2,210

2,100
	2,550

2,430

2,310

2,200

2,090



	70.

71.

72.

73.

74.
	070

960

850

740

630
	2,060

1,950

1,840

1,730

1,620
	2,050

1,940

1,830

1,720

1,610
	2,040

1,930

1,820

1,710

1,600
	2,030

1,920

1,810

1,700

1,590
	2,020

1,910

1,800

1,690

1,580
	2,010

1,900

1,790

1,680

1,570
	2,000

1,880

1,780

1,670

1,560
	1,980

1,870

1,760

1/660

1,550
	1,970

1,860

1,750

1,650

1,

540



	75.

76.

77.

78.

79.
	530

420

320

210

110
	1,520

1,410

1,310

1,200

1,100
	1,510

1,400

1,300

1,190

1,090
	1,500

1,390

1,280

1,180

1,080
	1,480

1,380

1,270

1,170

1,070
	1,470

1,370

1,260

1,160

1,060
	1,460

1,360

1,250

1,150

1,050
	1,450

1,350

1,240

140

1,

1",

040
	1,440

1,340

1,230

1,130

1,030
	1,430

1,330

1,220

1,120

1,020



	80.

81.

82.

83.

84.
	1,000

900

800

700

600
	990

890

790

690

590
	980

880

780

680

580
	970

870

770

670

570
	960

860

760

660

560
	950

850

750

650

550
	940

840

740

640

540
	930

830

730

630

530
	920

820

720

620

520
	910

810

710

610

510



	85-

86-

87.

88-

89.
	500

400

300

200

100
	490

390

290

190

90
	480

380

280

180

80
	470

370

270

170

70
	460

360

260

160

60
	450

350

250

150

50
	440

340

240

140

40
	430

330

230

130

30
	420

320

220

120

20
	410

310

210

110

10
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MINUTES AFTER RELEASE 5,900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	5

6

7

8

9
	67, 440

56, 130

48, 050

41,980

37, 250
	66, 080

55,210

47, 370

41,460

36, 830
	64, 840

54,310

46, 700

40, 940

36, 430
	63, 600

53, 440

46, 060

40, 440

36, 030
	62, 420

52, 600

45, 430

39, 950

35, 640
	61, 300

51,780

44, 820

39, 480

35, 260
	60, 180

50, 990

44, 220

39,010

34, 880
	59, 120

50, 220

43, 640

38, 560

34, 520
	58, 090

49, 480

43, 070

38,110

34, 160
	57, 090

48, 760

42, 520

37, 680

33, 810



	10

11

12

13

14
	33, 460

30, 350

27, 760

25, 560

23, 660
	33, 120

30, 070

27, 520

25, 350

23, 490
	32, 790

29, 800

27, 290

25, 150

23, 320
	32, 470

29, 530

27, 060

24, 960

23, 150
	32, 150

29, 260

26, 830

24, 770

22, 980
	31, 830

29, 000

26,610

24, 580

22,810
	31,530

28, 740

26, 390

24, 390

22, 650
	31,230

28, 490

26, 180

24, 200

22, 490
	30, 930

28, 240

25, 970

24, 020

22, 330
	30, 640

28, 000

25, 760

23, 840

22,701



	15

16

17

18

19
	22, 020

20, 580

19, 300

18, 160

17, 130
	21,870

20, 440

19, 180

18, 050

17, 040
	21,720

20,310

19,060

17, 940

16, 940
	21,570

20, 180

18, 940

17, 840

16, 850
	21,420

20, 050

18, 830

17, 740

16,750
	21,270

19, 920

18,710

17, 630

16, 660
	21, 130

19,790

18, 600

17,530

16, 570
	20, 990

19, 670

18, 490

17,430

16, 480
	20, 850

19, 540

18, 380

17, 330

16,390
	20,710

19,420

18, 270

17, 230

16, 300



	20

21

22

23

24
	16,210

15, 370

14, 600

13, 900

13, 250
	16, 120

15, 290

14, 530

13, 830

13, 190
	16,040

15,210

14,460

13,770

13, 130
	15, 950

15, 130

14, 390

13, 700

13, 070
	15, 860

15, 060

14,310

13, 630

13,010
	15, 780

14, 980

14, 240

13, 570

12, 950
	15, 700

14, 900

14, 170

13, 500

12, 890
	15,610

14,830

14, 100

13, 440

12, 830
	15, 530

14, 750

14, 040

13, 380

12, 770
	15, 450

14, 680

13,970

13, 310

12,710



	25

26

27

28

:

29
	12, 650

12, 100

11,580

11,100

10, 640
	12, 600

12, 040

11,530

11,050

10, 600
	12, 540

11,990

11,480

11,000

10, 560
	12, 480

11,940

11,430

10, 960

10,510
	12,430

11,890

11,380

10,910

10, 470
	12, 370

11,830

11,330

10, 870

10, 430
	12,310

11,780

11,290

10, 820

10, 390
	12, 260

11,730

11,240

10, 780

10, 340
	12, 200

11,680

11, 190

10, 730

10, 300
	12^

150

11,630

11, 140

10, 690

10, 260



	30

31

32

33

34
	10, 220

9,820

9,440

9,090

8,750
	10, 180

9,780

9,410

9,050

8,710
	10, 140

9,740

9,370

9,020

8,680
	10, 100

9,700

9,330

8,980

8,650
	10, 060

9,670

9,300

8,950

8,620
	10, 020

9,

630

9,260

8,910

8,580
	9,980

9,590

9,230

8,880

8,

550
	9,940

9,550

9,190

8,850

8,520
	9,900

9,520

9,160

8,810

8,490
	9,860

9,480

9,

120

8,780

8,460



	35

36

37

38

39
	8,430

>8, 120

7,830

7,550

7,290
	8,400

8,090

7,800

7,520

7,260
	8,

360

8,060

7,770

7,500

7,230
	8,330

8,030

7,740

7,470

7,210
	8,300

8,

000

7,720

7,440

7,180
	8,270

7,970

7,690

7,420

7,160
	8,240

7,940

7,660

7,390

7,130
	8,210

7,920

7,630

7,360

7,110
	8,180

7,890

7,610

7,340

7,080
	8,

150

7,860

7,580

7,310

7,060



	40

41

42

43

44
	7,030

6,790

6,550

6,330

6,110
	7,010

6,760

6,530

6,300

6,090
	6,980

6,740

6,

510

6,

280

6,070
	6,960

6,720

6,480

6,260

6,050
	6,930

6,690

6,460

6,240

6,030
	6,910

6,670

6,440

6,220

6,000
	6,880

6,650

6,420

6,200

5,980
	6,

860

6,620

6,390

6,

170

5,960
	6,840

6,600

6,370

6,

150

5,940
	6,810

6,580

6,350

6,

130

5,920
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards fro
	л observing
	point
	
	




	45
	5,900
	5,880
	5,860
	5,840
	5,820
	5,800
	5,780
	5,760
	5,740
	5,720



	46
	5,700
	5,680
	5,660
	5,640
	5,620
	5,600
	5,580
	5,560
	5,540
	5,520



	47
	5,500
	5,480
	5, 460
	5,440
	5,430
	5,410
	5,390
	5,370
	5,350
	5,330



	48
	5,310
	5,290
	5,280
	5, 260
	5,240
	5,220
	5,200
	5,180
	5,160
	5,150



	49
	5, 130
	5, 110
	5,090
	5,070
	5,060
	5,040
	5,020
	5,000
	4, 990
	4,970



	50

"_

51—

52

53

54
	4,950

4,780

4,610

4,450

4,290
	4,930

4,760

4,590

4,430

4,270
	4,920

4,740

4,580

4,410

4,260
	4,900

4,730

4,560

4,400

4,240
	4,880

4,710

4,540

4,380

4,220
	4,860

4,690

4,530

4,370

4,210
	4,850

4,680

4,510

4,350

4,190
	4,830

4,660

4,490

4,330

4,180
	4,810

4,640

4,480

4,320

4,160
	4,790

4,630

4,460

4,300

4,150



	55
	4,130
	4,120
	4,100
	4,090
	4,070
	4,060
	4,040
	4,020
	4,010
	3,990



	56
	3,980
	3,960
	3,950
	3,930
	3,920
	3,910
	3,890
	3,880
	3,860
	3,850



	57
	3,830
	3,820
	3,800
	3,790
	3,770
	3,760
	3,740
	3,730
	3,720
	3,700



	58
	3,690
	3,670
	3,660
	3,640
	3,630
	3,620
	3,600
	3,590
	3,570
	3,560



	59
	3,550
	3,530
	3,520
	3,500
	3,490
	3,480
	3,470
	3,450
	3,430
	3,420



	60
	3,410
	3,390
	3,380
	3,370
	3,350
	3,340
	3,320
	3,310
	3,300
	3,280



	61
	3,270
	3,260
	3,240
	3,230
	3,220
	3,200
	3,190
	3, 180
	3,160
	3,150



	62
	3, 140
	3,120
	3, 110
	3, 100
	3,080
	3,070
	3,060
	3,040
	3,030
	3,020



	63
	3,010
	2,990
	2,980
	2,970
	2,950
	2,940
	2,930
	2,920
	2,900
	2,890



	64
	2,880
	2,870
	2,850
	2,840
	2,830
	2,810
	2,800
	2,790
	2,780
	2,760



	65
	2,750
	2,740
	2,730
	2,710
	2,700
	2,690
	2,680
	2,660
	2,650
	2,640



	66
	2,630
	2,610
	2,600
	2,590
	2,580
	2,570
	2,550
	2,540
	2,530
	2,520



	67
	2,500
	2,490
	2,480
	2,470
	2,460
	2,440
	2,430
	2,420
	2,410
	2,400



	68
	2,380
	2,370
	2,360
	2,350
	2,340
	2,320
	2,310
	2,300
	2,290
	2,280



	69
	2,270
	2,250
	2,240
	2,230
	2,220
	2,210
	2, 190
	2, 180
	2,170
	2,160



	70
	2,150
	2,140
	2, 120
	2,110
	2, 100
	2,090
	2,080
	2,070
	2,050
	2,040



	71
	2,030
	2,020
	2,010
	2, 000
	1,990
	1,970
	1,960
	1,950
	1,940
	1,930



	72
	1,920
	1,910
	1,890
	1,880
	1,870
	1,860
	1,850
	1,840
	1,830
	1,810



	73
	1,800
	1,790
	1,780
	1,770
	1,760
	1,750
	1,740
	1,730
	1,710
	1,700



	74
	1,690
	1,680
	1,670
	1,660
	1,650
	1,640
	1,620
	1,610
	1,600
	1,590



	75
	1,580
	1,570
	1,560
	1,550
	1,540
	1,530
	1,520
	1,500
	1,490
	1,480



	76
	1,470
	1,460
	1,450
	1,440
	1,430
	1,420
	1,410
	1,390
	1,380
	1,370



	77
	1,360
	1,350
	1,340
	1,330
	1,320
	1, 310
	1,300
	1,290
	1,280
	1,260



	78
	1,250
	1,240
	1,230
	1,220
	1,210
	1,200
	1, 190
	1, 180
	1, 170
	1,160



	79
	1, 150
	1,140
	1, 130
	1, 120
	1, 100
	1,090
	1,080
	1,070
	1,060
	1,050



	80

-



81

82

83

84
	1,040

930

830

720

620
	1,030

920

820

710

610
	1,020

910

810

700

600
	1,010

900

800

690

590
	1,000

890

790

680

580
	990

880

780

670

570
	980

870

770

660

560
	970

860

760

650

550
	960

850

750

640

540
	950

840

740

630

530



	85
	520
	510
	500
	480
	470
	460
	450
	440
	430
	420



	86
	410
	400
	390
	380
	370
	360
	350
	340
	330
	320



	87
	310
	300
	290
	280
	270
	260
	250
	240
	230
	220



	88
	210
	200
	190
	180
	160
	150
	140
	130
	120
	110



	89
	100
	90
	80
	70
	60
	40
	50
	30
	20
	10





I



30 MINUTES AFTER RELEASE 6,100 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	69, 720

58, 040

49, 680

43, 400

38, 510
	68, 320

57, 080

48, 970

42, 860

38, 080
	67, 040

56, 150

48, 290

42, 330

37, 660
	65, 760

55, 250

47, 620

41,810

37, 250
	64, 540

54, 380

46, 970

41,310

36, 850
	63, 380

53, 540

46, 330

40, 820

36, 450
	62, 220

52, 720

45, 720

40, 330

36, 070
	61,120

51, 930

45, 120

39, 860

35, 690
	60, 050

51, 160

44, 530

39, 400

35, 320
	030

59,

410

50,

43,

960

38,

950

950

34,



	
	34, 590

31, 380

28, 700

26, 420

24, 470
	34, 250

31, 090

28, 450

26, 210

24, 290
	33, 900

30, 810

28, 210

26, 010

24, 110
	33, 570

30, 530

27, 980

25, 800

23, 930
	33, 240

30, 250

27, 740

25,610

23, 760
	32, 910

29, 980

27, 520

25,410

23, 590
	32, 600

29, 720

27, 290

25,210

23, 420
	32, 280

29, 460

27, 070

25, 020

23, 250
	31, 980

29, 200

26, 850

24, 830

23, 090
	31,

680

28,

950

26,

630

650

24,

930

22,



	
	22, 770

21,270

19, 950

18, 770

17, 720
	22, 610

21, 130

19, 830

18, 660

17, 620
	22, 450

21, 000

19, 710

18, 550

17, 520
	22, 300

20, 860

19, 580

18, 440

17, 420
	22, 150

20, 730

19, 470

18, 340

17, 320
	22, 000

20, 590

19, 350

18, 230

17, 230
	21, 850

20, 460

19, 230

18, 130 .

17, 130
	21, 700

20, 330

19, 110

18, 020

17, 040
	21, 560

20, 200

19, 000

17, 920

. 16, 940
	410

21,

20,

080

18,

890

17,

820

16,

850



	
	16, 760

15, 890

15, 100

'

14, 370

13, 700
	16, 670

15,810

15, 020

14, 300

13, 640
	16, 580

15, 730

14, 950

14, 230

13, 570
	.16,490

15, 650

14, 870

14, 160

13,510
	16, 400

15, 570

14, 800

14, 100

13, 450
	16, 320

15, 490

14, 730

14, 030

13, 390
	16, 230

15,410

14, 650

13, 960

13, 320
	16, 140

15, 330

14, 580

13, 900

13, 260
	16, 060

15, 250

14, 510

13, 830

13, 200
	970

15,

170

15,

440

14,

770

13,

13,

140•



	
	13, 080

12, 510

11,970

11,470

11,000
	13, 020

12, 450

11, 920

11,420

10, 960
	12, 960

12, 400

11,870

11,380

10, 910
	12, 900

12, 340

11,820

11,330

10, 870
	12, 850

12, 290

11,770

11,280

10, 830
	12, 790

12, 230

11,720

11,230

10, 780
	12, 730

12, 180

11,670

11, 190

10, 740
	12, 670

12, 130

11,620

11, 140

10, 690
	12, 620

12, 080

11,570

11, 100

10, 650
	560

12,

12,

020

11,

520

11,

050

610

10,



	
	10, 570

10, 150

9,760

9,-390

9,040
	10, 520

10, 110

•

9, 720

9,360

9,010
	10, 480

10, 070

9,690

9,320

8,980
	10, 440

10, 030

9,650

9,290

8,940
	10, 400

9,990

9,610

9,250

8,910
	10, 360

9,950

9,580

9,220

8,880
	10,310

9,920

9,540

9,180

8,840
	10, 270

9,880

9,500

9, 150

8,810
	10, 230

9,840

9,470

9,110

8,780
	10,

190

800

9,

430

9,

080

9,

740

8,



	
	8,710

8,400

8,090

7,810

7,530
	8,680

8,360

8,070

7,780

7,510
	8,650

8,330

8,040

7,750

7,480
	8,620

8,300

8,010

7,720

7,450
	8,580

8,270

7,980

7,700

7,430
	8,550

8,240

7,950

7,670

7,400
	8,520

8,210

7,920

7,640

7,370
	8,490

8,180

7,890

7,610

7,350
	8,460

8,150

7,860

7,590

7,320
	430

8,

8,

120

840

7,

560

7,

7,

300



	
	7,270

7,020

6,770

6,540

6,320
	7,240

6,990

6,750

6,520

6,290
	7,220

6,970

6,730

6,500

6,270
	7, 190

6,940

6,700

6,470

6,250
	7,170

6,920

6,680

6,450

6,230
	7,140

6,890

6,660

6,430

6,210
	7, 120

6,870

6,630

6,410

6,190
	7,090

6,850

6,610

6,380

6,160
	7,070

6,820

6,590

6,360

6,140
	7,

040

6,

800

6,

560

6,

340

120

6,
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	100
	080
	0G0
	040
	020
	5,990
	5,970
	5,950
	5,930
	



	46

47.
	890

690
	870

670
	850

650
	830

630
	810

610
	790

590
	5,770

5,570
	5,750

5,550
	5,730
	



	48.
	490
	470
	450
	440
	420
	400
	5,380
	5,360
	5, 530

5,340
	



	49.
	300
	280
	270
	250
	230
	210
	5, 190
	5, 170
	5, 160
	



	50.
	120
	100
	080
	060
	050
	030
	5,010
	4,990
	4,980
	4,



	51.
	940
	920
	900
	890
	870
	850
	4,830
	4,820
	4,800
	4,



	52.

53.
	770

600
	750

580
	730

560
	710

550
	700

530
	680

510
	4,660

4,500
	4,650

4,480
	4,630

4,460
	4,

4,



	54
	430
	420
	400
	380
	370
	350
	4,340
	4,320
	4,300
	



	55
	270
	260
	240
	220
	210
	190
	4, 180
	4, 160
	4,150
	



	56.

57.
	110
	100
	080

930
	070
	050
	040
	4,020
	4,010
	3,990
	



	58.
	960

810
	950

800
	780
	920

770
	900

750
	890

740
	3,870

3,720
	3,860

3,710
	3,840

3,690
	



	59.
	670
	650
	640
	620
	610
	590
	3,580
	3,560
	3,550
	



	60.
	520
	510
	490
	480
	470
	450
	3,440
	3,420
	3,410
	



	61.
	380
	370
	350
	340
	330
	310
	3,300
	3,280
	3,270
	



	62.

63.
	240

110
	230

090
	220

080
	200

070
	190

050
	180

040
	3, 160

3,030
	3, 150

3,010
	3, 130

3,000
	



	64.
	970
	960
	950
	940
	920
	910
	2,900
	2,880
	2,870
	



	65.
	840
	830
	820
	810
	790
	780
	2,770
	2,750
	2,740
	2,



	66.
	720
	700
	690
	680
	670
	650
	2,640
	2,630
	2,610
	2,



	67.

68.
	590

460
	580

450
	560

440
	550

430
	540

410
	530

400
	2,510

2,390
	2,500

2,380
	2,490

2, 370
	2,

2,



	69.
	340
	330
	320
	310
	290
	280
	2,270
	2,260
	2,240
	



	70
	220
	210
	200
	180
	170
	160
	2,150
	2, 140
	2, 120
	2,



	71.

72.
	100
	090
	080
	060
	050
	040
	2,030
	2,020
	2,010
	1,



	73.
	980

860
	970

850
	960

840
	950

830
	930

820
	920

810
	1,910

1,800
	1,900

1,780
	1,890

1,770
	1,

1,



	74.
	750
	740
	730
	710
	700
	690
	1,680
	1,670
	1,660
	1,



	75.
	630
	620
	610
	600
	590
	580
	1,570
	1,550
	1,540
	1,



	76
	520
	510
	500
	490
	480
	460
	1,450
	1,440
	1,430
	1,



	77.

78.
	410

300
	400

290
	390

270
	370

260
	360

250
	350

240
	1,340

1,230
	1,330

1,220
	1,320

1,210
	1,



	79.
	190
	170
	160
	150
	140
	130
	1, 120
	1,110
	1,100
	1,

1,



	80.
	1,080
	1,060
	1,050
	040
	1,030
	1,020
	1,010
	1,000
	990
	



	81.
	970
	960
	940
	930
	920
	910
	900
	890
	880
	



	82.

83.
	860

750
	850

740
	840

730
	820

720
	810

710
	800

690
	790

680
	780

670
	770

660
	



	84.
	640
	630
	620
	610
	600
	590
	580
	570
	560
	



	85.
	530
	520
	510
	500
	490
	480
	470
	460
	450
	



	86.
	430
	420
	410
	390
	380
	370
	360
	350
	340
	



	87.

88.
	320

210
	310

200
	300

190
	290

180
	280

170
	270

160
	260
	250
	230
	



	
	110
	100
	90
	70
	60
	50
	150

40
	140

30
	130

20
	







4. NATURAL COTANGENTS OF ANGLES.

















	
	
	
	
	Angle in degrees
	
	and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	
	Natural
	cotangents
	
	
	
	



	6

7

8

9—
	14.30

11.43

9. 5144

8. 1443

7. 1154

6. 3138
	13.95

11.20

9. 3572

8. 0285

7. 0264

6. 2432
	13.62

10.99

9. 2052

7. 9158

6. 9395

6. 1742
	13.30

10.78

9. 0579

7. 8062

6. 8548

6. 1066
	13.00

10.58

8. 9152

7. 6996

6. 7720

6. 0405
	12.71

10.39

8. 7769

7. 5958

6. 6912

5. 9758
	12.43

10.20

8. 6427

7. 4947

6. 6122

5. 9124
	12. 16

10.02

8. 5126

7. 3962

6. 5350

5. 8502
	11.91

9.845

8. 3863

7. 3002

6. 4596

5. 7894
	11.66

9.677

8. 2636

7. 2066

6. 3859

5. 7297



	10—
	5. 6713
	5. 6140
	5. 5578
	5. 5026
	5. 4486
	5. 3955
	5. 3435
	5. 2924
	5. 2422
	5. 1929




	11
	5. 1446
	5. 0970
	5.0504
	5. 0045
	4. 9594
	4. 9152
	4.8716
	4. 8288
	4. 7867
	4. 7453



	13
	4. 7046
	4. 6646
	4. 6252
	4. 5864
	4. 5483
	4. 5107
	4. 4737
	4. 4374
	4.4015
	4. 3662



	13
	4. 3315
	4. 2972
	4. 2635
	4. 2303
	4. 1976
	4. 1653
	4. 1335
	4. 1022
	4. 0713
	4. 0408



	14
	4. 0108
	3.9812
	3.9520
	3. 9232
	3. 8947
	3. 8667
	3. 8391
	3.8118
	3. 7848
	3. 7583



	15
	3. 7321
	3. 7062
	3. 6806
	3.6554
	3. 6305
	3. 6059
	3. 5816
	3. 5576
	3. 5339
	3. 5105



	16
	3. 4874
	3. 4646
	3. 4420
	3.4197
	3. 3977
	3. 3759
	3. 3544
	3. 3332
	3. 3122
	3. 2914



	17
	3. 2709
	3. 2506
	3, 2305
	3. 2106
	3, 1910
	3. 1716
	3. 1524
	3. 1334
	3. 1146
	3. 0961



	18
	3. 0777
	3. 0595
	3.0415
	3. 0237
	3. 0061
	2. 9887
	2. 9714
	2. 9544
	2. 9375
	2. 9208



	19
	2.9042
	2. 8878
	2. 8716
	2. 8556
	2. 8397
	2. 8239
	2. 8083
	2. 7929
	2. 7776
	2. 7625



	20.
	2. 7475
	2. 7326
	2.7179
	2. 7034
	2. 6889
	2. 6746
	2. 6605
	2. 6464
	2. 6325
	2. 6187



	21.
	2. 6051
	2. 5916,
	2. 5782
	2. 5649
	2. 5517
	2. 5386
	2. 5257
	2. 5129
	2. 5002
	2. 4876



	22.
	2. 4751
	2. 4627
	2. 4504
	2. 4383
	2. 4262
	2. 4142
	2. 4023
	2. 3906
	2. 3789
	2. 3673



	23.
	2. 3559
	2. 3445
	2. 3332
	2,3220
	2.3109
	2. 2998
	2. 2889
	2. 2781
	2. 2673
	2. 2566



	24.
	2. 2460
	2. 2355
	2. 2251
	2. 2148
	2. 2045
	2. 1943
	2.1842
	2. 1742
	2.1642
	2. 1543



	25
	2. 1445
	2. 1348
	2. 1251
	2. 1155
	2. 1060
	2. 0965
	2. 0872
	2. 0778
	2. 0686
	2.0594



	26
	2. 0503
	2.0413
	2. 0323
	2. 0233
	2.0145
	2. 0057
	1.9970
	1. 9883
	1. 9797
	1.9711



	27
	1. 9626
	1. 9542
	1. 9458
	1. 9375
	1. 9292
	1.9210
	1.9128
	1. 9047
	1. 8967
	1. 8887



	28
	1. 8807
	1. 8728
	1. 8650
	1. 8572
	1. 8495
	1. 8418
	1. 8341
	1. 8265
	1.8190
	1.8115



	29
	1. 8040
	1. 7966
	1. 7893
	1. 7820
	1. 7747
	1. 7675
	1. 7603
	1. 7532
	1. 7461
	1. 7391



	30
	1. 7321
	1. 7251
	1. 7182
	1.7113
	1. 7045
	1. 6977
	1. 6909
	1. 6842
	1. 6775
	1. 6709



	31
	1. 6643
	1. 6577
	1.6512
	1. 6447
	1. 6383
	1.6319
	1. 6255
	1.6191
	1. 6128
	1. 6066



	32
	1. 6003
	1. 5941
	1. 5880
	1. 5818
	1. 5757
	1. 5697
	1. 5637
	1. 5577
	1.5517
	1. 5458



	33
	1. 5399
	1. 5340
	1. 5282
	1. 5224
	1. 5166
	1. 5108
	1. 5051
	1. 4994
	1. 4938
	1. 4882



	34
	1.4826
	1.4770
	1.4715
	1. 4659
	1. 4605
	1. 4550
	1. 4496
	1. 4442
	1.4388
	1. 4335



	35
	1. 4281
	1. 4229
	1.4176
	1.4124
	1.4071
	1.4019
	1. 3968
	1.3916
	1. 3865
	1. 3814



	36
	1. 3764
	1.3713
	1. 3663
	1.3613
	1. 3564
	1.3514
	1. 3465
	1.3416
	1. 3367
	1.3319



	37
	1. 3270
	1. 3222
	1.3175
	1.3127
	1. 3079
	1. 3032
	1. 2985
	1. 2938
	1. 2892
	1. 2846



	38
	1. 2799
	1. 2753
	1. 2708
	1. 2662
	1.2617
	1. 2572
	1. 2527
	1. 2482
	1. 2437
	1. 2393



	39
	1. 2349
	1. 2305
	1. 2261
	1. 2218
	1.2174
	1.2131
	1. 2088
	1. 2045
	1. 2002
	1. 1960



	40
	1. 1918
	1. 1875
	1. 1833
	1. 1792
	1. 1750
	1. 1708
	1. 1667
	1. 1626
	1. 1585
	1. 1544



	41
	1. 1504
	1. 1463
	1. 1423
	1. 1383
	1. 1343
	1. 1303
	1. 1263
	1. 1224
	1. 1184
	1. 1145



	42
	1. 1106
	1. 1067
	1. 1028
	1. 0990
	1. 0951
	1.0913
	1. 0875
	1. 0837
	1. 0799
	1. 0761



	43
	1. 0724
	1. 0686
	1. 0649
	1.0612
	1. 0575
	1. 0538
	1.0501
	1. 0464
	1. 0428
	1. 0392



	44
	1. 0355
	1.0319
	1. 0283
	1. 0247
	1. 0212
	1.0176
	1.0141
	1.0105
	1. 0070
	1. 0035
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	Angle
	in degrees
	and tenths of
	a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	
	Natural
	cotangents
	
	
	
	




	45
	.0000
	0. 9965
	0. 9930
	0. 9896
	0. 9861
	0. 9827
	0. 9793
	0. 9759
	0. 9725
	0. 9691



	46
	.9657
	.9623
	.9590
	.9556
	.9523
	.9490
	.9457
	.9424
	.9391
	.9358



	47
	.9325
	.9293
	.9260
	.9228
	.9195
	.9163
	.9131
	.9099
	.9067
	.9036



	48

49
	.9004

.8693
	.8972

.8662
	.8941

.8632
	.8910

.8601
	.8878

.8571
	.8847

.8541
	.8816

.8511
	.8785

.8481
	.8754

.8451
	.8724

.8421



	50
	.8391
	.8361
	.8332
	.8302
	.8273
	.8243
	.8214
	.8185
	.8156
	.8127



	51
	.8098
	.8069
	.8040
	.8012
	.7983
	.7954
	.7926
	.7898
	.7869
	.7841



	53
	.7813
	.7785
	.7757
	7729
	.7701
	.7673
	.7646
	.7618
	.7590
	.7563



	53

54
	.7536

.7265
	.7508

.7239
	.7481

.7212
	.7454

.7186
	.7427

.7159
	.7400

.7133
	.7373

.7107
	.7346

.7080
	.7319

.7054
	.7292

.7028



	55
	.7002
	.6976
	.6950
	.6924
	.6899
	.6873
	.6847
	.6822
	.6796
	.6771



	56
	.6745
	.6720
	.6694
	.6669
	.6644
	.6619
	.6594
	.6569
	.6544
	.6519



	57-
	.6494
	.6469
	.6445
	.6420
	.6395
	.6371
	.6346
	.6322
	.6297
	.6273



	58—
	.6249
	.6224
	.6200
	.6176
	.6152
	.6128
	.6104
	.6080
	.6056
	.6032



	59
	.6009
	.5985
	.5961
	.5938
	.5914
	.5890
	.5867
	.5844
	.5820
	.5797



	60
	.5774
	.5750
	.5727
	.5704
	.5681
	.5658
	.5635
	.5612
	.5589
	.5566



	61

62
	.5543
	.5520
	.5498
	.5475
	.5452
	.5430
	.5407
	.5384
	.5362
	.5340



	63
	.5317

.5095
	.5295

.5073
	.5272

.5051
	.5250

.5029
	.5228
	.5206
	.5184
	.5161
	.5139
	.5117



	64
	.4877
	.4856
	.4834
	.4813
	.5008

.4791
	.4986

.4770
	.4964

.4748
	.4942

.4727
	.4921

.4706
	.4899

.4684



	65
	. 4663
	.4642
	.4621
	.4599
	.4578
	.4567
	.4536
	.4515
	.4494
	.4473



	66
	.4452
	.4431
	.4411
	.4390
	.4369
	.4348
	.4327
	.4307
	.4286
	.4265



	67
	.4245
	.4224
	.4204
	.4183
	.4163
	.4142
	.4122
	.4101
	.4081
	.4061



	68

69
	.4040

.3839
	.4020

.3819
	.4000

.3799
	.3979

.3779
	.3959

.3759
	.3939

.3739
	.3919

.3719
	.3899

.3699
	.3879

.3679
	.3859

.3659



	70
	.3640
	.3620
	.3600
	.3581
	.3561
	.3541
	.3522
	.3502
	.3482
	.3463



	71
	.3443
	.3424
	.3404
	.3385
	.3365
	.3346
	.3327
	.3307
	.3288
	.3269



	72
	.3249
	.3230
	.3211
	.3191
	.3172
	.3153
	.3134
	.3115
	.3096
	.3076



	73
	.3057
	.3038
	.3019
	.3000
	.2981
	.2962
	.2943
	.2924
	.2905
	.2886



	74
	.2867
	.2849
	.2830
	.2811
	.2792
	.2773
	.2754
	.2736
	.2717
	.2698



	75—
	.2679
	.2661
	.2642
	.2623
	.2605
	.2586
	.2568
	.2549
	.2530
	.2512



	76
	.2493
	.2475
	.2456
	.2438
	.2419
	.2401
	.2382
	.2364
	.2345
	.2327



	77
	.2309
	.2290
	.2272
	.2254
	.2235
	.2217
	.2199
	.2180
	.2162
	.2144



	78
	.2126
	.2107
	.2089
	.2071
	.2053
	.2035
	.2016
	.1998
	. 1980
	. 1962



	79
	. 1944
	.1926
	.1908
	. 1890
	. 1871
	. 1853
	. 1835
	.1817
	. 1799
	. 1781



	80
	.1763
	.1745
	. 1727
	.1709
	. 1691
	.1673
	. 1655
	. 1638
	. 1620
	. 1602



	81
	. 1584
	.1566
	. 1548
	.1530
	. 1512
	. 1495
	.1477
	. 1459
	. 1441
	.1423



	82

83
	. 1405
	. 1388
	.1370
	. 1352
	. 1334
	.1317
	.1299
	.1281
	. 1263
	.1246



	84
	. 1228

. 1051
	. 1210

.1033
	. 1192

. 1016
	. 1175

.0998
	. 1157

.0981
	. 1139

.0963
	. 1122

.0945
	. 1104

.0928
	. 1086

.0910
	. 1069

.0892



	85
	.0875
	.0857
	.0840
	.0822
	.0805
	.0787
	.0769
	.0752
	.0734
	.0717



	86
	.0699
	.0682
	.0664
	.0647
	.0629
	.0612
	.0594
	.0577
	.0559
	.0542



	87—
	.0524
	.0507
	.0489
	.0472
	.0454
	.0437
	.0419
	.0402
	.0384
	.0367



	88
	.0349
	. 0332
	.0314
	.0297
	.0279
	.0262
	.0244
	.0227
	.0209
	.0192



	89
	.0175
	.0157
	.0140
	.0122
	.0105
	.0087
	.0070
	.0052
	.0035
	.0017
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31 MINUTES AFTER RELEASE 6.300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon In yards from observing
	
	point
	
	




	
	72,010

59, 940

51,310

44, 830

39, 780
	70, 590

58, 950

50, 580

44, 270

39, 330
	69, 220

57, 990

49, 870

43, 720

38, 900
	67,910

57, 060

49, 180

190

43,

38, 470
	66, 650

56, 170

48, 510

42, 660

38, 060
	65, 430

55, 290

47, 850

150

42,

37, 650
	64,250

54, 450

47, 220

41, 660

37, 250
	63, 120

53, 630

46, 600

170

41,

36, 860
	62, 020

52, 830

45, 990

40, 700

36, 470
	60,960

52,060

45, 400

40, 230

36, 100



	
	35, 730

32,410

29, 640

'

27, 290

25, 270
	35, 370

32, 110

29, 390

27, 070

25, 080
	35,010

31,820

29, 140

26, 860

24,900
	34, 670

31, 530

28, 890

26, 650

24, 720
	34, 330

31, 240

28, 650

26, 440

24, 540
	33, 990

30, 970

28, 420

26, 240

24, 360
	33, 660

30, 690

28, 180

26,040

24, 190
	33, 340

30, 420

27, 960

25, 840

24, 010
	33, 030

30, 160

27,730

25, 650

23, 840
	32, 720

29, 900

27, 510

25, 460

23, 680



	
	23, 510
	23, 350
	23, 190
	23, 030
	22, 870
	22, 720
	22, 560
	22,410
	22, 260
	22, 120



	
	21,970
	21, 830
	21, 680
	21, 540
	21,410
	21,270
	21, 130
	21,000
	20,870
	20, 740



	
	20,610
	20, 480
	20, 350
	20, 230
	20, 100
	19, 980
	19, 860
	19, 740
	19, 620
	19, 510



	
	19, 390
	19, 270
	19, 160
	19, 050
	18, 940
	18, 830
	18, 720
	18, 610
	18,510
	18, 400



	
	18, 300
	18, 190
	18, 090
	17, 990
	17, 890
	17, 790
	17, 690
	17, 600
	17, 500
	17, 400



	
	17,310
	17, 220
	17, 120
	17, 030
	16, 940
	16, 850
	16, 760
	16, 670
	16, 580
	16, 500



	
	16,410
	16, 330
	16, 240
	16, 160
	16, 080
	15, 990
	15,910
	15, 830
	15, 750
	15, 670



	
	15, 590
	15, 520
	15,440
	15, 360
	15, 290
	15,210
	15, 130
	15,060
	14, 990
	14,910



	
	14, 840
	14, 770
	14, 700
	14, 630
	14, 560
	14, 490
	14, 420
	14, 350
	14, 280
	14, 220



	
	14, 150
	14, 080
	14, 020
	13, 950
	13, 890
	13, 820
	13, 760
	13, 700
	13, 630
	13, 570



	
	13, 510
	13, 450
	13,390
	13, 330
	13, 270
	13,210
	13, 150
	13, 090
	13, 030
	12, 970



	
	12, 920
	12, 860
	12, 800
	12, 750
	12,690
	12, 640
	12, 580
	12, 530
	12,470
	12, 420



	
	12, 360
	12,310
	12, 260
	12,210
	. 12, 150
	12, 100
	12, 050
	12, 000
	11, 950
	11,900



	
	11,850
	11, 800
	11,750
	11,700
	11,650
	11, 600
	11, 550
	11,510
	11,460
	11,410



	
	11,370
	11,320
	11,270
	11,230
	11, 180
	11, 140
	11,090
	11,050
	11, 000
	10, 960



	
	10,910
	10, 870
	10, 820
	10, 780
	10, 740
	10, 700
	10, 650
	10, 610
	10, 570
	10, 530



	
	10, 490
	10, 440
	10, 400
	10, 360
	10, 320
	10, 280
	10, 240
	10, 200
	10, 160
	10, 120



	
	10, 080
	10, 040
	10, 000
	9,970
	9,930
	9,890
	9,850
	9,810
	9,780
	9,740



	
	9,700
	9,660
	9,630
	9,590
	9,550
	9,520
	9,480
	9,450
	9,410
	9,380



	
	9,340
	9,310
	9,270
	9,240
	9,200
	9,170
	9,130
	9,100
	9,060
	9,030



	
	9,000
	8,960
	8,930
	8,900
	8,860
	8,830
	8,800
	8,770
	8,730
	8,700



	
	8,670
	8,640
	8,610
	8,580
	8,550
	8,510
	8,480
	8,450
	8,420
	8,390



	
	8,360
	8,330
	8,300
	8,270
	8,240
	8,210
	8,180
	8,150
	8,120
	8, 090



	
	8,060
	8,030
	8,010
	7,980
	7,950
	7,920
	7,890
	7,860
	7,840
	7,810



	
	7,780
	7,750
	7, 720
	7,700
	7,670
	7,640
	7,620
	7,590
	7,560
	7,530



	
	7,510
	7,480
	7,450
	7,430
	7,400
	7,380
	7,350
	7,320
	7,300
	7,270



	
	7,250
	7,220
	7,200
	7,170
	7,15.
	7,120
	7,100
	7,070
	7,050
	7,020



	
	7,000
	6,970
	6,950
	6,920
	6,900
	6,880
	6,850
	6,830
	6, 800
	6,780



	
	6,760
	6,730
	6,710
	6,690
	6,660
	6,640
	6,620
	6,590
	6, 570
	6,550



	
	6,520
	6,500
	6,480
	6,460
	6,430
	6,410
	6,390
	6,370
	6,340
	6,320
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	Elevation angle of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.
	6,300
	6,280
	6,260
	6,230
	6,210
	6,190
	6,170
	6,150
	6,130
	6,110



	46.
	6,080
	6,060
	6,040
	6,020
	6,000
	5,980
	5,960
	5,940
	5,920
	5,900



	47.
	5,870
	5,850
	5,830
	5,810
	5,790
	5,770
	5,750
	5,730
	5,710
	5,690



	48.
	5,670
	5,650
	5,630
	5,610
	5,590
	5,570
	5,550
	5,530
	5,520
	5,500



	49.
	5,480
	5,460
	5,440
	5,420
	5,400
	5,380
	5,360
	5,340
	5,320
	5,310



	50.

51_

53.

53.

54.
	5,290

5,100

4,920

4,750

4,580
	5,270

5,080

4,900

4,730

4,560
	5,250

5,070

4,890

4,710

4,540
	5,230

5,050

4,870

4,700

4,530
	5,210

5,030

4,850

4,680

4,510
	5,190

5,010

4,830

4,660

4,490
	5,170

4,990

4,820

4,640

4,480
	5,160

4,980

4,800

4,630

4,460
	5,140

4,960

4,780

4,610

4,440
	5,120

4,940

4,760

4,590

4,430



	55.
	4,410
	4,390
	4,380
	4,360
	4,350
	4,330
	4,310
	4,300
	4,280
	4,270



	56.
	4,250
	4,230
	4,220
	4,200
	4,190
	4,170
	4,150
	4, 140
	4,120
	4,110



	57.
	4,090
	4,080
	4,060
	4,040
	4,030
	4,010
	4,000
	3,980
	3,970
	3,950



	58.
	3,940
	3,920
	3,910
	3,890
	3,880
	3,860
	3,850
	3,830
	3,820
	3,800



	59.
	3,790
	3,770
	3,760
	3,740
	3,730
	3,710
	3,700
	3, 680•
	3,670
	3,650



	60.
	3,640
	3,620
	3,610
	3,590
	3,580
	3,560
	3,550
	3,540
	3,520
	3,510



	61.
	3,490
	3,480
	3,460
	3,450
	3,430
	3,420
	3,410
	3,390
	3,380
	3,360



	62.
	3,350
	3,340
	3,320
	3,310
	3,290
	3,280
	3,270
	3,250
	3,240
	3,220



	63.
	3,210
	3,200
	3,180
	3,170
	3,150
	3,140
	3,130
	3,110
	3,100
	3,090



	64.
	3,070
	3,060
	3,050
	3,030
	3,020
	3,000
	2,990
	2,980
	2,960
	2,950



	65.
	2,940
	2,920
	2,910
	2,900
	2,880
	2,870
	2,860
	2,840
	2,830
	2,820



	66.
	2,800
	2,790
	2,780
	2,770
	2,750
	2,740
	2,730
	2,710
	2,700
	2,690



	67.
	2,670
	2,660
	2,650
	2,640
	2,620
	2,610
	2,600
	2,580
	2,570
	2,560



	68.
	2,550
	2,530
	2,520
	2,510
	2,490
	2,480
	2,470
	2,460
	2,440
	2,430



	69-
	2,420
	2,410
	2,390
	2,380
	2,370
	2,360
	2,340
	2,330
	2,320
	2,310



	70.
	2,290
	2,280
	2,270
	2,260
	2,240
	2,230
	2,220
	2,210
	2,190
	2,180



	71-
	2,170
	2,160
	2,140
	2,130
	2,120
	2,110
	2, 100
	2,080
	2,070
	2,060



	72.
	2,050
	2,030
	2,020
	2,010
	2,000
	1,990
	1,970
	1,960
	1,950
	1,940



	73.
	1,930
	1,910
	1,900
	1,890
	1,880
	1,870
	1,850
	1,840
	1,830
	1,820



	74.
	1,810
	1,790
	1,780
	1,770
	1,760
	1,750
	1,740
	1,720
	1,710
	1,700



	75.
	1,690
	1,680
	1,660
	1,650
	1,640
	1,630
	1,620
	1,610
	1,590
	1,580



	76.
	1,570
	1,560
	1,550
	1,540
	1,520
	1,510
	1,500
	1,490
	1,480
	1,470



	77.
	1,450
	1,440
	1,430
	1,420
	1,410
	1,400
	1,390
	1,370
	1,360
	1,350



	78.
	1,340
	1,330
	1,320
	1,300
	1,290
	1,280
	1,270
	1,260
	1,250
	1,240



	79.
	1,220
	1,210
	1,200
	1,190
	1,180
	1,170
	1,160
	1,140
	1,130
	1,120



	80.
	1,110
	1,100
	1,090
	1,080
	1,070
	1,050
	1,040
	1,030
	1,020
	1,010



	81.
	1,000
	990
	980
	960
	950
	940
	930
	920
	910
	900



	82.
	890
	870
	860
	850
	840
	830
	820
	810
	800
	780



	83.
	770
	760
	750
	740
	730
	720
	710
	700
	680
	670



	84.
	660
	650
	640
	630
	620
	610
	600
	• 580
	570
	560



	85.
	550
	540
	530
	520
	510
	500
	480
	470
	460
	450



	86.
	440
	430
	420
	410
	400
	390
	370
	360
	350
	340



	87.
	330
	320
	310
	300
	290
	280
	260
	250
	240
	230



	88.
	220
	210
	200
	190
	180
	160
	150
	140
	130
	120



	89.
	110
	100
	90
	80
	70
	50
	40
	30
	20
	10







32 MINUTES AFTER RELEASE 6,500 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	5

6

7

8-

9
	74, 300

61, 840

52, 940

46, 250

41,040
	72, 830

60, 820

52, 190

45, 670

40, 580
	71, 420

59, 830

51,450

45, 110

40, 130
	70, 070

58, 880

50, 740

44, 560

39, 690
	68, 760

57, 950

50, 050

44, 020

39, 260
	67,

500

57,

050

370

49,

,490

43,

38,

840
	66, 290

56, 180

48, 720

42, 980

38, 430
	65, 120

55, 330

48, 080

42, 480

38, 030
	63, 990

54, 510

47, 450

41, 990

37, 630
	62, 900

53,710

46, 840

41,510

37, 240



	10.

11.

12.

13.

14.
	36, 860

33, 440

30, 580

28, 150

26, 070
	36, 490

33, 130

30, 320

27, 930

25, 880
	36, 130

32, 830

30, 060

27, 710

25, 690
	35, 770

32, 530

29, 810

27, 500

25, 500
	35, 420

32, 240

29, 560

27, 280

25, 320
	070

35,

31,

950

29,

320

27,

070

25,

130
	34, 730

'31, 670

29, 080

26, 870

24, 950
	34, 400

31, 390

28, 840

26, 660

24, 780
	34, 070

31,110

28, 610

26, 460

24, 600
	33, 750

30, 840

28, 380

26, 270

24, 430



	15

16.

17.

18-

19-
	24, 260

22, 670

21,260

20, 010

18, 880
	24, 090

22, 520

21, 130

19, 890

18, 770
	23, 920

22, 370

21, 000

19, 770

18, 670
	23, 760

22, 230

20, 870

19, 650

18, 560
	23, 600

22, 090

20, 740

19, 540

18, 460
	440

23,

21,

940

20,

620

430

19,

,360

18,
	23, 280

21, 800

20, 490

19, 310

18, 250
	23, 120

21, 670

20, 370

19, 200

18, 150
	22, 970

21, 530

20, 240

19, 090

18, 050
	22, 820

21, 390

20, 120

18, 990

17, 960



	20-

21.

22.

23.

24.
	17, 860

16, 930

16, 090

15,310

14, 600
	17, 760

16, 850

16,010

15, 240

14, 530
	17, 670

16, 760

15, 930

15, 170

14, 460
	17, 570

16, 670

15, 850

15, 090

14, 400
	17, 480

16, 590

15, 770

15, 020

14, 330
	17,

380

16,

500

15,

690

14,

950

260

14,
	17, 290

16, 420

15,610

14, 880

14, 200
	17, 200

16, 330

15, 540

14, 810

14, 130
	17, 110

16, 250

15,460

14, 740

14, 070
	17, 020

16, 170

15, 390

14, 670

14, 000



	25-

26.

27.

28.

29.
	13, 940

13, 330

12, 760

12, 220

11,730
	13, 880

13, 270

12, 700

12, 170

11, 680
	13,810

13,210

12, 650

12, 120

11, 630
	13, 750

13, 150

12, 590

12, 070

11, 580
	13, 690

13, 090

12, 540

12, 030

11,540
	13,

630

040

13,

,490

12,

Ti

970

Ti,

490
	13, 570

12, 980

12, 430

11, 920

11,440
	13, 510

12, 920

12, 380

11,870

11,400
	13, 450

12, 870

12, 330

11,820

11,350
	13, 390

12,810

12, 280

11,770

11,300



	30.

31-

32.

33.

34.
	11,260

10, 820

10, 400

10, 010

9,640
	11,210

10, 780

10, 360

9,970

9,600
	11, 170

10, 730

10, 320

9,930

9,560
	11, 120

10, 690

10, 280

9,990

9,530
	11, 080

10, 650

10, 240

9,860

9,490
	040

11.

10,

610

200

10,

9,

820

9,

460
	10, 990

10, 570

10, 160

9,780

9,420
	10, 950

10, 520

10, 130

9,750

9,390
	10, 900

10, 480

10, 090

9,710

9,350
	10, 860

10, 440

10, 050

9,670

9,320



	35-

36.

37.

38.

39.
	9,280

8,950

8,630

8,320

8,030
	9,250

8,910

8,590

8,290

8,000
	9,210

8,880

8,560

8,260

7,970
	9,180

8, 850•

8,530

8,230

7,940
	9, 150

8,820

8,500

8,200

7,910
	110

9,

8,

780

470

8,

8,

170

7,

890
	9,080

8,750

8,440

8, 140

7,860
	9,050

8,720

8,410

8,110

7,830
	9,010

8,690

8,380

8,080

7,800
	8,980

8,660

8,350

8,060

7,770



	40.

41.

42.

43.

44.
	7,750

7,480

7,220

6,970

6,730
	7,720

7,450

7, 190

6,950

6,710
	7,690

7,420

7,170

6,920

6,680
	7,660

7,400

7,140

6,900

6,660
	7,640

7,370

7, 120

6,870

6,640
	7,

610

350

7,

7,

090

6,

850

6,

610
	7,580

7,320

7,070

6,830

6,590
	7,560

7,300

7,040

6,800

6,570
	7,530

7,270

7,020

6,780

6,550
	7,500

7,240

6,990

6,750

6,520
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.
	6,500
	6,480
	6,450
	6,430
	6,410
	6,390
	6,370
	6,340
	6,320
	6,300



	46-
	6,280
	6,260
	6,230
	6,210
	6, 190
	6, 170
	6, 150
	6, 130
	6, 100
	6.080



	47.
	6,060
	6,040
	6,020
	6,000
	5,980
	5,960
	5,940
	5,910
	5,890
	5,870



	48_
	5,850
	5,830
	5,810
	5,790
	5,770
	5,750
	5,730
	5,710
	5,690
	5,670



	49.
	5,650
	5,630
	5,610
	5,590
	5,570
	5,550
	5,530
	5,510
	5,490
	5,470



	59_
	5,450
	5,430
	5,420
	5,400
	5,380
	5,360
	5,340
	5,320
	5,300
	5,280



	51-
	5,260
	5,240
	5,230
	5,210
	5, 190
	5, 170
	5, 150
	5, 130
	5, 110
	5, 100



	52-
	5,080
	5,060
	5,040
	5,020
	5,010
	4,990
	4,970
	4,950
	4,930
	4,920



	53-
	4,900
	4,880
	4,860
	4,840
	4,830
	4,810
	4,790
	4,770
	4,760
	4,740



	54.
	4,720
	4,710
	4,690
	4,670
	4,650
	4, 640
	4,620
	4,600
	4,590
	4,570



	55-
	4,550
	4,530
	4,520
	4,500
	4,480
	4,470
	4,450
	4,430
	4,420
	4,400



	56-
	4,380
	4,370
	4,350
	4,330
	4,320
	4,300
	4,290
	4,270
	4,250
	4,240



	57-
	4,220
	4,210
	4, 190
	4,170
	4, 160
	4,140
	4, 130
	4, 110
	4,090
	4,080



	58-
	4,060
	4,050
	4,030
	4,010
	4,000
	3,980
	3,970
	3,950
	3,940
	3,920



	59.
	3,910
	3,890
	3,870
	3,860
	3,840
	3,830
	3,810
	3,800
	3,780
	3,770



	69-
	3,750
	3,740
	3,720
	3,710
	3,690
	3,680
	3,660
	3,650
	3,630
	3,620



	61-
	3,600
	3,590
	3,570
	3,560
	3,540
	3,530
	3,510
	3,500
	3,490
	3,470



	62-
	3,460
	3,440
	3,430
	3,410
	3,400
	3,380
	3,370
	3,350
	3,340
	3,330



	63-
	3,310
	3,300
	3,280
	3,270
	3,250
	3,240
	3,230
	3,210
	3,200
	3, 180



	64.
	3, 170
	3,160
	3,140
	3,130
	3, 110
	3, 100
	3,090
	3,070
	3,060
	3,040



	65-
	3,030
	3,020
	3,000
	2,990
	2,980
	2,960
	2,950
	2,930
	2,920
	2,910



	66
	2,890
	2,880
	2,870
	2,850
	2,840
	2,830
	2,810
	2,800
	2,790
	2,770



	67-
	2,760
	2,750
	2,730
	2,720
	2,710
	2,690
	2,680
	2,670
	2,650
	2,640



	68
	2,630
	2,610
	2,600
	2,590
	2,570
	2,560
	2,550
	2,530
	2,520
	2,510



	69-
	2,500
	2,480
	2,470
	2,460
	2,440
	2,430
	2,420
	2,400
	2,390
	2,380



	79.
	2,370
	2,350
	2,340
	2,330
	2,310
	2,300
	2,290
	2,280
	2,260
	2,250



	71.
	2,240
	2,230
	2,210
	2,200
	2, 190
	2, 170
	2, 160
	2, 150
	2, 140
	2, 120



	72-
	2, 110
	2, 100
	2,090
	2,070
	2,060
	2,050
	2,040
	2,020
	2,010
	2,000



	73-
	1,990
	1,970
	1,960
	1,950
	1,940
	1,930
	1,910
	1,900
	1,890
	1,880



	74.
	1,860
	1,850
	1,840
	1,830
	1,810
	1,800
	1,790
	1,780
	1,770
	1,750



	75-
	1,740
	1,730
	1,720
	1,710
	1,690
	1,680
	1,670
	1,660
	1,640
	1,630



	76.
	1,620
	1,610
	1,600
	1,580
	1,570
	1,560
	1,550
	1,540
	1,520
	1,510



	77-
	1,500
	1,490
	1,480
	1,460
	1,450
	1,440
	1,430
	1,420
	1,410
	1,390



	78-
	1,380
	1,370
	1,360
	1,350
	1,330
	1,320
	1,310
	1,300
	1,290
	1,280



	79-
	1,260
	1,250
	1,240
	1,230
	1,220
	1,200
	1, 190
	1, 180
	1,170
	1, 160



	89-

81-

82_

83-

84-
	1,150

1,030

910

800

680
	1,130

1,020

900

790

670
	'

1, 120

1,010

890

780

660
	1, 110

990

880

760

650
	1, 100

980

870

750

640
	1,090

970

860

740

630
	1,080

960

840

730

610
	1,060

950

830

720

600
	1,050

940

820

710

590
	1,040

930

810

690

580



	85-

86.

87.

88.

89-
	570

450

340

230

110
	560

440

330

220

100
	550

430

320

200

90
	530

420

310

190

80
	520

410

300

180

70
	510

400

280

170

60
	500

390

270

160

50
	490

370

260

150

30
	480

360

250

140

20
	470

350

-

240

120

10
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33 MINUTES AFTER RELEASE 6,700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	of balloon in degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	76, 580
	75, 070
	73, 620
	72, 230
	70, 880
	69, 580
	68, 330
	67, 130
	65, 960
	64, 830



	
	63, 750
	62, 690
	61, 670
	60, 690
	59, 730
	58, 810
	57, 910
	57, 030
	56, 190
	55, 370



	
	54, 570
	53, 790
	53, 040
	52, 300
	51, 590
	50, 890
	50, 210
	49, 550
	48, 910
	48, 280



	
	47, 670
	47, 080
	46, 490
	45, 930
	45, 370
	44, 830
	44, 300
	43, 780
	43, 280
	42, 790



	
	42, 300
	41,830
	41, 370
	40, 910
	40, 470
	40, 040
	39,610
	39, 200
	38, 790
	38, 390



	
	38, 000
	37, 610
	37, 240
	36, 870
	36, 510
	36, 150
	35, 800
	35, 460
	35, 120
	34, 790



	
	34, 470
	34, 150
	33, 840
	33, 530
	33, 230
	32, 930
	32,. 640
	32, 350
	32, 070
	31,790



	
	31, 520
	31,250
	30, 990
	30, 730
	30, 470
	30, 220
	29, 970
	29, 730
	29, 490
	29, 250



	
	29, 020
	28, 790
	28, 570
	28, 340
	28, 120
	27,910
	27, 690
	27, 480
	27, 280
	27, 070



	
	26, 870
	26, 670
	26, 480
	26, 290
	26, 090
	25, 910
	25, 720
	25, 540
	25, 360
	25, 180



	
	25, 010
	24, 830
	24, 660
	24, 490
	24, 320
	24, 160
	24, 000
	23, 840
	23, 680
	23, 520



	
	23, 370
	23,210
	23, 060
	22, 910
	22, 760
	22, 620
	22, 470
	22, 330
	22, 190
	22, 050



	
	21, 920
	21, 780
	21, 640
	21,510
	21, 380
	21, 250
	21, 120
	20, 990
	20, 870
	20, 740



	
	20, 620
	20, 500
	20, 380
	20, 260
	20, 140
	20, 020
	19, 910
	19, 790
	19, 680
	19, 570



	
	19, 460
	19, 350
	19, 240
	19, 130
	19, 030
	18, 920
	18, 820
	18, 710
	18,610
	18,510



	
	18,410
	18,310
	18,210
	18, 110
	18, 020
	17, 920
	17, 830
	17, 730
	17, 640
	17, 550



	
	17, 450
	17, 360
	17, 270
	17, 180
	17, 100
	17,010
	16, 920
	16, 840
	16, 750
	16, 670



	
	16, 580
	16, 500
	16, 420
	16, 340
	16, 260
	16, 180
	16, 100
	16, 020
	15, 940
	15, 860



	
	15,780
	15,710
	15, 630
	15, 560
	15, 480
	15,410
	15, 340
	15, 260
	15, 190
	15, 120



	
	15, 050
	14, 980
	14, 910
	14, 840
	14, 770
	14, 700
	14, 630
	14, 570
	14, 500
	14, 430



	
	14, 370
	14, 300
	14, 240
	14, 170
	14, 110
	14, 050
	13, 980
	13, 920
	13, 860
	13, 800



	
	13, 740
	13, 680
	13, 620
	13, 560
	13, 500
	13, 440
	13, 380
	13, 320
	13, 260
	13,210



	
	13, 150
	13, 090
	13, 040
	12, 980
	12, 930
	12, 870
	12, 820
	12, 760
	12,710
	12, 650



	
	12, 600
	12, 550
	12, 500
	12, 440
	12, 390
	12, 340
	12, 290
	12, 240
	12, 190
	12, 140



	
	12, 090
	12, 040
	11,990
	11,940
	11,890
	11,840
	11, 790
	11,750
	11, 700
	11,650



	
	11,610
	11,560
	11,510
	11,470
	11,420
	11,370
	11,330
	11,280
	11,240
	11, 200



	
	11, 150
	11,110
	11,060
	11, 020
	10, 980
	10, 930
	10, 890
	10, 850
	10,810
	10, 760



	
	10, 720
	10, 680
	10, 640
	10, 600
	10, 560
	10, 520
	10, 480
	10, 440
	10, 400
	10, 360



	
	10, 320
	10, 280
	10, 240
	10, 200
	10, 160
	10, 120
	10, 080
	10, 050
	10, 010
	9,970



	
	9,930
	9,900
	9,800
	9,820
	9,790
	9,750
	9,710
	9,680
	9,640
	9,600



	
	9,570
	9,530
	9,500
	9,460
	9,430
	9,390
	9,360
	9, 320
	9,290
	9,260



	
	9,220
	9, 190
	9, 150
	9, 120
	9,090
	9,050
	9,020
	8,990
	8,960
	8,920



	
	8,890
	8,860
	8,830
	8,800
	8,760
	8,730
	8,700
	8,670
	8,640
	8,610



	
	8, 580
	8,540
	8,510
	8,480
	8,450
	8,420
	8,390
	8,360
	8,330
	8,300



	
	8,270
	8,240
	8,210
	8, 190
	8,160
	8, 130
	8,100
	8,070
	8,040
	8,010



	
	7,990

7,710

7,440

7,190

6,940
	7,960

7,680

7,410

7,160

6,910
	7,930

7,650

7,390

7,130

6,890
	7,900

7,630

7,360

7, 110

6, 870

/
	7,870

7,600

7,340

7,090

6,840
	7,840

7,570

7,310

7,060

6,820
	7,820

7,550

7,290

7,040

6, 790
	7,790

7,520

7,260

7,010

6,770
	7,760

7,490

7,240

6,990

6,750
	7,730

7,470

7,210

6,960

6,720
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45-
	700
	6,680
	6,650
	6,630
	6,610
	6,580
	6,560
	6,540
	6,520
	6,490




	46.
	470
	6,450
	6,430
	6,400
	6,380
	6,360
	6,340
	6,310
	6,290
	6,270



	47.
	250
	6,230
	6,200
	6, 180
	6, 160
	6,140
	6,120
	6,100
	6,080
	6,050



	48.
	030
	6,010
	5,990
	5,970
	5,950
	5,930
	5,910
	5,890
	5,870
	5,840



	49.
	820
	5,800
	5,780
	5,760
	5,740
	5,720
	5,700
	5,680
	5,660
	5,640



	50.
	620
	5, 600
	5,580
	5,560
	5,540
	5,520
	5,500
	5,480
	5,460
	5,440



	51.
	430
	5,410
	5,390
	5,370
	5,350
	5,330
	5,310
	5,290
	5,270
	5,250



	52.
	230
	5,220
	5,200
	5,180
	5, 160
	5, 140
	5,120
	5, 100
	5,090
	5,070



	53-
	050
	5,030
	5,010
	4,990
	4,980
	4,960
	4,940
	4,920
	4,900
	4,890



	54.
	870
	4,850
	4,830
	4,810
	4,800
	4,780
	4,760
	4,740
	4,730
	4,710



	55.
	690
	4,670
	4,660
	4,640
	4,620
	4,600
	4,590
	4,570
	4,550
	4,540



	56.
	520
	4,500
	4,490
	4,470
	4,450
	4,430
	4,420
	4,400
	4,380
	4,370



	57.
	350
	4,330
	4,320
	4,300
	4,280
	4,270
	4,250
	4,240
	4,220
	4,200



	58.
	190
	4,170
	4, 150
	4, 140
	4, 120
	4,110
	4,090
	4,070
	4,060
	4,040



	59-
	030
	4,010
	3,990
	3,980
	3,960
	3,950
	3,930
	3,920
	3,900
	3,880



	60.
	870
	3,850
	3,840
	3,820
	3,810
	3,790
	3,780
	3,760
	3,740
	3,730



	61.
	710
	3,700
	3,680
	3,670
	3,650
	3,640
	3,620
	3,610
	3,590
	3,580



	62.
	560
	3,550
	3,530
	3,520
	3,500
	3,490
	3,470
	3,460
	3,440
	3,430



	63-
	410
	3,400
	3,380
	3,370
	3,360
	3,340
	3,330
	3,310
	3,300
	3,280



	64.
	270
	3,250
	3,240
	3,220
	3,210
	3,200
	3,180
	3,170
	3,150
	3,140



	65.
	120
	3,110
	3,100
	3,080
	3,070
	3,050
	3,040
	3,030
	3,010
	3,000



	66.
	980
	2,970
	2,960
	2,940
	2,930
	2,910
	2,900
	2,890
	2,870
	2,860



	67.
	840
	2,830
	2,820
	2,800
	2,790
	2,780
	2,760
	2,750
	2,730
	2,720



	68.
	710
	2,690
	2,680
	2,670
	2,650
	2,640
	2,630
	2,610
	2,600
	2,590



	69.
	570
	2,560
	2,550
	2,530
	2,520
	2,500
	2,490
	2,480
	2,470
	2,450



	70.
	440
	2,430
	2,410
	2,400
	2,390
	2,370
	2,360
	2,350
	2,330
	2,320



	71.
	310
	2,290
	2,280
	2,270
	2,250
	2,240
	2,230
	2,220
	2,200
	2,190



	72.
	180
	2, 160
	2,150
	2,140
	2, 130
	2,110
	2,100
	2,090
	2,070
	2,060



	73.
	050
	2,040
	2,020
	2,010
	2,000
	1,980
	1,970
	1,960
	1,950
	1,930



	74.
	920
	1,910
	1,900
	1,880
	1,870
	1,860
	1,850
	1,830
	1,820
	1,810



	75.
	800
	1,780
	1,770
	1,760
	1,750
	1,730
	1,720
	1,710
	1,700
	1, 680



	76.
	670
	1,660
	1,650
	1,630
	1,620
	1,610
	1,600
	1,580
	1,570
	1,560



	77.
	550
	1,530
	1,520
	1,510
	1,500
	1,490
	1,470
	1,460
	1,450
	1,440



	78.
	420
	1,410
	1,400
	1,390
	1,380
	1,360
	1,350
	1,340
	1,330
	1,310



	79.
	300
	1,290
	1,280
	.1, 270
	1,250
	1,240
	1,230
	1,220
	1,210
	1,190



	80.
	180
	1,170
	1,160
	1,150
	1,130
	1,120
	1,110
	1,100
	1,090
	1,070



	81.
	060
	1,050
	1,040
	1,030
	1,010
	1,000
	990
	980
	970
	950



	82.
	940
	930
	920
	910
	890
	880
	870
	860
	850
	830



	83.
	820
	810
	800
	790
	780
	760
	750
	740
	730
	720



	84.
	700
	690
	680
	670
	660
	650
	630
	620
	610
	600



	85.
	590
	570
	560
	550
	540
	530
	520
	500
	490
	480



	86.
	470
	460
	450
	430
	420
	410
	400
	390
	370
	360



	87.
	350
	340
	330
	320
	300
	290
	280
	270
	260
	250



	88.
	230
	220
	210
	200
	190
	180
	160
	150
	140
	130



	89.
	120
	110
	90
	80
	70
	60
	50
	40
	20
	10





[image: Figure, page 69]



34 MINUTES AFTER RELEASE 6,900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	78, 870

65, 650

56, 200

49, 100

43, 570
	77,310

64, 560

55, 400

48, 480

43, 080
	75, 820

63, 520

54, 620

47, 880

42, 600
	74, 380

62, 500

53, 860

47, 300

42,

140
	73, 000

61,510

53, 130

46, 730

41, 680
	71, 660

60, 560

52, 410

46, 170

41, 230
	70, 370

59, 630

51,710

45,620

40, 800
	69, 130

58, 740

51, 030

45, 090

40, 370
	67, 930

57, 870

50, 370

44, 570

39, 950
	66, 770

57, 020

49, 730

44, 060

39, 530



	
	39, 130
	38, 740
	38, 350
	37, 970
	37, 600
	37, 230
	36, 870
	36, 520
	36, 170
	35, 830



	
	35, 500
	35, 170
	34, 850
	34, 530
	34, 220
	33, 910
	33, 610
	33, 320
	33, 030
	32, 740



	
	32, 460
	32, 190
	31,910
	31, 650
	31, 380
	31, 120
	30, 870
	30, 620
	30, 370
	30, 130



	
	29, 890
	29, 650
	29, 420
	29, 190
	28, 960
	28, 740
	28, 520
	28, 310
	28, 090
	27, 880



	
	27, 670
	27, 470
	27, 270
	27, 070
	26, 870
	26, 680
	26, 490
	26, 300
	26, 120
	25, 930



	
	25, 750
	25, 570
	25, 400
	25, 220
	25, 050
	24, 880
	24, 710
	24, 550
	24, 380
	24, 220



	
	24, 060
	23, 910
	23, 750
	23, 600
	23, 440
	23, 290
	23, 150
	23, 000
	22, 850
	22, 710



	
	22, 570
	22, 430
	22, 290
	22, 150
	22, 020
	21, 880
	21, 750
	21, 620
	21,490
	21, 360



	
	21, 240
	21, 110
	20, 990
	20, 860
	20, 740
	20, 620
	20, 500
	20, 390
	20, 270
	20, 150



	
	20, 040
	19, 930
	19,810
	19, 700
	19, 590
	19, 480
	19, 380
	19, 270
	19, 170
	19, 060



	
	18, 960
	18, 850
	18, 750
	18, 650
	18, 550
	18, 450
	18, 360
	18, 260
	18, 160
	18, 070



	
	17, 980
	17, 880
	17, 790
	17, 700
	17, 610
	17, 520
	17, 430
	17, '340
	17, 250
	17, 160



	
	17, 080
	16, 990
	16,910
	16, 820
	16, 740
	16, 660
	16, 580
	16, 500
	16,410
	16, 330



	
	16, 260
	16, 180
	16, 100
	16, 020
	15, 950
	15, 870
	15, 790
	15, 720
	15, 640
	15, 570



	
	15, 500
	15, 420
	15, 350
	15, 280
	15,210
	15, 140
	15, 070
	15, 000
	14, 930
	14, 860



	
	14, 800
	14, 730
	14, 660
	14, 600
	14, 530
	14, 470
	14, 400
	14, 340
	14, 270
	14, 210



	
	14, 150
	14, 080
	}4, 020
	13, 960
	13, 900
	13, 840
	13, 780
	13, 720
	13, 660
	13, 600



	
	13, 540
	13, 480
	13, 430
	13, 370
	13,310
	13, 250
	13, 200
	13, 140
	13, 090
	13, 030



	
	12, 980
	12, 920
	12, 870
	12,810
	12, 760
	12,710
	12, 660
	12, 600
	12, 550
	12, 500 .



	
	12, 450
	12, 400
	12, 350
	12, 300
	12, 250
	12, 200
	12, 150
	12, 100
	12, 050
	12, 000



	
	11,950
	11,900
	11,860
	11,810
	11,760
	11,710
	11,670
	11,620
	11,570
	11,530



	
	11,480
	11,440
	11,390
	11,350
	11,300
	11,260
	11,220
	11,170
	11, 130
	11,090



	
	11,040
	11,000
	10, 960
	10,910
	10, 870
	10, 830
	10, 790
	10, 750
	10,710
	10, 670



	
	10, 630
	10, 580
	10, 540
	10, 500
	10, 460
	10, 420
	10,390
	10, 350
	10,310
	10, 270



	
	10, 230
	10, 190
	10, 150
	10,110
	10, 080
	10, 040
	10, 000
	9,960
	9,930
	9,890



	
	9,850
	9,820
	9,780
	9,750
	9,710
	9,670
	9,640
	9,600
	9,570
	9,530



	
	9,500
	9,460
	9,430
	9,390
	9,360
	9,320
	9,290
	9,260
	9,220
	9, 190



	
	9, 160
	9, 120
	9,090
	9,060
	9,020
	8,990
	8,960
	8,930
	8,900
	8,860



	
	8,830
	8,800
	8,770
	8,740
	8,710
	8,670
	8,640
	8,610
	8,580
	8,550



	
	8,520
	8,490
	8,460
	8,430
	8,400
	8,370
	8,340
	8,310
	8,280
	8,250



	
	8,220

7,940

7,660

7,400

7,140
	8, 190

7,910

7,640

7,370

7,120
	8,160

7,880

7,610

7,350

7, 100
	8,140

7,850

7,580

7,320

7,070

|
	8,110

7,830

7,560

7,300

7,050
	8,080

7,800

7,530

7,270

7,020
	8,050

7,770

7,500

7,250

7,000
	8,020

7,740

7,480

7,220

6,970
	7,990

7,720

7,450

7,200

6,950
	7,970

7,690

7,430

7,170

6,920
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	6,900
	6,880
	6,850
	6,830
	6,800
	6,780
	6,760
	6,730
	6,710
	6,690



	46
	6,660
	6,640
	6,620
	6,590
	6,570
	6,550
	6,520
	6,500
	6,480
	6,460



	47
	6,430
	6,410
	6,390
	6,370
	6,340
	6,320
	6,300
	6,280
	6,260
	6, 230



	48
	6,210
	6,190
	6,170
	6,150
	6,130
	6,100
	6,080
	6,060
	6,040
	6,020



	49
	6,000
	5,980
	5,960
	5,930
	5,910
	5,890
	5,870
	5,850
	5,830
	5,810



	50
	5,790
	5,770
	5,750
	5,730
	5,710
	5, 690
	5,670
	5,650
	5,630
	5,610



	51
	5,590
	5,570
	5,550
	5,530
	5,510
	5,490
	5,470
	5,450
	5,430
	5,410



	52
	5,390
	5,370
	5,350
	5,330
	5,310
	5,290
	5,280
	5,260
	5,240
	5,220



	53
	5,200
	5,180
	5,160
	5, 140
	5,120
	5, 110
	5,090
	5,070
	5,050
	5,030



	54
	5,010
	4,990
	4,980
	4,960
	4,940
	4,920
	4,900
	4,890
	4,870
	4,850



	55
	4,830
	4,810
	4,800
	4,780
	4,760
	4,740
	4,720
	4,710
	4,690
	4,670



	56
	4,650
	4,640
	4,620
	4,600
	4,580
	4,570
	4,550
	4,530
	4,520
	4,500



	57
	4,480
	4,460
	4,450
	4,430
	4,410
	4,400
	4,380
	4,360
	4,350
	4,330



	58
	4,310
	4,290
	4,280
	4,260
	4,240
	4, 230
	4,210
	4,200
	4,180
	4, 160



	59
	4, 150
	4,130
	4,110
	4,100
	4,080
	4,060
	4,050
	4,030
	4,020
	4,000



	60
	3,980
	3,970
	3,950
	3,940
	3,920
	3,900
	3,890
	3,870
	3,860
	3,840



	61
	3,820
	3,810
	3,790
	3,780
	3,760
	3,750
	3,730
	3,720
	3,700
	3,680



	63
	3,670
	3,650
	3,640
	3,620
	3,610
	3,590
	3,580
	3,560
	3,550
	3, 530



	63
	3,520
	3,500
	3,490
	3,470
	3,460
	3,440
	3,430
	3,410
	3,400
	3, 380



	64
	3,370
	3,350
	3,340
	3,320
	3,310
	3,290
	3,280
	3,260
	3,250
	3,230



	65
	3,220
	3,200
	3,190
	3, 170
	3,160
	3,140
	3, 130
	3, 120
	3, 100
	3,090



	66
	3,070
	3,060
	3,040
	3,030
	3,010
	3,000
	2,990
	2,970
	2,960
	2,940



	67
	2,930
	2; 910
	2,900
	2,890
	2,870
	2,860
	2,840
	2,830
	2,820
	2,800



	68
	2,790
	2,770
	2,760
	2,750
	2,730
	2,720
	2,700
	2,690
	2,680
	2,660



	69
	2,650
	2,630
	2,620
	2,610
	2,590
	2,580
	2,570
	2,550
	2,540
	2,530



	70
	2,510
	2,500
	2,480
	2,470
	2,460
	2,440
	2,430
	2,420
	2,400
	2, 390



	71
	2,380
	2,360
	2,350
	2,340
	2,320
	2,310
	2,300
	2,280
	2,270
	2,260



	72
	2,240
	2, 230
	2,220
	2,200
	2, 190
	2, 180
	2, 160
	2,150
	2, 140
	2, 120



	73
	2, 110
	2,100
	2,080
	2,070
	2,060
	2,040
	2,030
	2,020
	2,000
	1,990



	74
	1,980
	1,970
	1,950
	1,940
	1,930
	1,910
	1,900
	1,890
	1,870
	1,860



	75
	1,850
	1,840
	1,820
	1,810
	1,800
	1,780
	1,770
	1,760
	1,750
	1,730



	76
	1,720
	1,710
	1,690
	1,680
	1,670
	1,660
	1,640
	1,630
	1,620
	1,610



	77
	1,590
	1,580
	1,570
	1,550
	1,540
	1,530
	1,520
	1,500
	1,490
	1,480



	78
	1,470
	1,450
	1,440
	1,430
	1,420
	1,400
	1,390
	1,380
	1,370
	1,350



	79
	1,340
	1,330
	1,320
	1,300
	1,290
	1,280
	1,270
	1,250
	1,240
	1,230



	80
	1,220
	1,200
	1,190
	1,180
	1, 170
	1, 150
	1,140
	1,130
	1,120
	1,110



	81
	1,090
	1,080
	1,070
	1,060
	1,040
	1,030
	1,020
	1,010
	990
	980



	82
	970
	960
	950
	930
	920
	910
	900
	880
	870
	860



	83
	850
	830
	820
	810
	800
	790
	770
	760
	750
	740



	84
	730
	710
	700
	690
	680
	660
	650
	640
	630
	620



	85
	600
	590
	580
	570
	560
	540
	530
	520
	510
	490



	86
	480
	470
	460
	450
	430
	420
	410
	400
	390
	370



	87
	360
	350
	340
	330
	310
	300
	290
	280
	270
	250



	88
	240
	230
	220
	200
	190
	180
	170
	160
	140
	130



	89
	120
	110
	100
	80
	70
	60
	50
	40
	20
	10
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35 MINUTES AFTER RELEASE 7,100 YARDS ALTITUDE

















	
	
	
	
	Elevation angla
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4-
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	po'nt
	
	




	
	81,150

67, 550

57, 820

50, 520

44, 830
	79, 560

66, 440

57, 000

49, 890

44, 330
	78, 010

65, 360

56, 200

49, 270

43, 840
	76, 540

64,310

55, 420

48, 670

43, 360
	75, 110

63, 300

54, 670

48, 080

42, 890
	73, 730

62, 320

53, 930

47,510

42, 430
	72,410

61,360

53, 210

46, 950

41, 980
	71, 130

60, 440

52, 510

46, 400

41, 540
	69, 900

59, 540

51, 830

45, 860

41,

100
	68,

710

58,

670

51,

170

45,

340

40,

680



	
	40, 270

36, 530

33, 400

30, 750

28, 480
	39, 860

36, 190

33, 120

30,510

28, 270
	39, 460

35, 860

32, 840

30, 270

28, 060
	39, 070

35, 530

32, 560

30, 040

27, 850
	38, 690

35,210

32, 290

29, 800

27, 650
	38,310

34, 900

32, 030

29, 570

27, 450
	37,940

34, 590-

31, 760

29, 350

27, 260
	37, 580

34, 280

31,510

29, 130

27, 060
	37, 220

33, 990

31,250

28, 910

26, 870
	36,

870

33,

690

000

31,

28,

690

26,

680



	
	26, 500

24, 760

23, 220

21,850

20, 620
	26,310

24, 600

23, 080

21,720

20, 500
	26, 130

24, 440

22, 940

21,590

20, 390
	25, 950

24, 280

22, 800

21,470

20, 270
	25, 780

24, 120

22, 660

21,340

20, 160
	25, 600

23, 970

22, 520

21, 220

20, 050
	25, 430

23, 820

22, 380

21, 100

19, 940
	25, 260

23, 670

22, 250

20, 980

19, 830
	25, 090

23, 520

22, 110

20, 860

19, 720
	24,

920

370

23,

21,

980

20,

740

19,

610



	
	19, 510

18, 500

17, 570

16, 730

15, 950
	19, 400

18, 400

17, 490

16, 650

15, 870
	19, 300

18,310

17, 400

16, 570

15, 800
	19, 190

18,210

17,310

16, 490

15, 730
	19, 090

18, 120

17, 230

16,410

15, 650
	18, 990

18, 020

17, 140

16, 330

15, 580
	18, 890

17,930

17, 060

16, 250

15,510
	18, 790

17, 840

16, 970

16, 170

15, 440
	18, 690

17, 750

16, 890

16, 100

15, 370
	18,

590

17,

660

810

16,

020

16,

300

15,



	
	15, 230

14, 560

13, 930

13,350

12,810
	15, 160

14, 490

13,870

13, 300

12, 760
	15, 090

14, 430

13, 820

13, 240

12, 700
	15, 020

14, 370

13, 760

13, 190

12, 650
	14, 950

14, 300

13, 700

13, 130

12, 600
	14, 890

14, 240

13, 640

13, 080

12, 550
	14, 820

14, 180

13, 580

13, 020

12, 500
	14, 750

14, 120

13, 520

12, 970

12, 450
	14, 690

14, 060

13,470

12,910

12, 400
	14,

620

13,

990

410

13,

12,

860

12,

350



	
	12, 300

11,820

11,360

10, 930

10, 530
	12, 250

11,770

11,320

10, 890

10, 490
	12, 200

11,720

11,270

10, 850

10, 450
	12, 150

11,680

11,230

10,810

10,410
	12, 100

11,630

11, 190

10, 770

10, 370
	12, 050

11,590

11, 140

10, 730

10, 330
	12,010

11, 540

11, 100

10,690

10, 290
	11,960

11,500

11,060

10, 650

10, 250
	11,910

11,450

11,020

10,610

10, 220
	860

11,

410

11,

10,

980

10,

570

180

10,



	
	10, 140

9,770

9,420

9,090

8,770
	10, 100

9,740

9,390

9,050

8,740
	10, 060

9,700

9,350

9,020

8,710
	10, 030

9,670

9,320

8,990

8,670
	9,990

9,630

9,290

8,960

8,640
	9,950

9,590

9,250

8,930

8,610
	9,920

9,560

9,220

8,890

8,580
	9,880

9,530

9,190

8,860

8,550
	9,840

9,490

9,150

8,830

8,520
	810

9,

460

9,

120

9,

8,

800

490

8,



	
	8,460

8, 170

7,890

7,610

7,350
	8,430

8,140

7,860

7,590

7,330
	8,400

8, 110

7,830

7,560

7,300
	8,370

8,080

7,800

7,530

7,280
	8,340

8,050

7,780

7,510

7,250
	8,310

8,030

7,750

7,480

7,220
	8,280

8,000

7,720

7,460

7,200
	8,250

7,970

7,690

7,430

7,170
	8,230

7,940

7,670

7,400

7,150
	200

8,

7,

910

7,

640

7,

380

7,

120
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	Elevation angl* of balloon In degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.

47.

48.

49.
	7,100

6,860

6,620

6,390

6, 170
	7,080

6,830

6,600

6,370

6,150
	7,050

6,810

6,570

6,350

6,130
	7,030

6,780

6,550

6,330

6, 110
	7,000

• 6, 760

6,530

6,300

6,090
	6,980

6,740

6,510

6,280

6,060
	6,950

6,710

6,480

6,260

6,040
	6,930

6,690

6,460

6,240

6,020
	6,900

6,670

6,440

6,220

6,000
	6,

6,

6,

5,



	50.

51.

52.

53

_

54.
	5,960

5,750

5,550

5,350

5, 160
	5,940

5,730

5,530

5,330

5, 140
	5,920

5,710

5,510

5,310

5, 120
	5,890

5,690

5,490

5,290

5, 100
	5,870

5,670

5,470

5,270

5,080
	5,850

5,650

5,450

5,250

5,060
	5,830

5,630

5,430

5,230

5,050
	5,810

5,610

5,410

5,220

5,030
	5,790

5,590

5,390

5,200

5,010
	5,

5,

5,

5,

4,



	55.

56.

57.

58.

59.
	4,970

4,790

4,610

4,440

4,270
	4,950

4,770

4,590

4,420

4,250
	4,930

4,750

4,580

4,400

4,230
	4,920

4,740

4,560

4,390

4,220
	4,900

4,720

4,540

4,370

4,200
	4,880

4,700

4,520

4,350

4, 180
	4,860

4,680

4,510

4,330

4,170
	4,840

4,660

4,490

4,320

4, 150
	4,830

4,650

4,470

4,300

4, 130
	4,

4,

4,

4,



	60.

61.

62.

63.

64.
	4, 100

3,940

3,780

3,620

3,460
	4,080

3, 920

3,760

3,600

3,450
	4,070

3,900

3, 740

3,590

3,430
	4,050

3,890

3,730

3,570

3,420
	4,030

3,870

3,710

3,560

3,400
	4,020

3,860

3,700

3,540

3,390
	4,000

3,840

3,680

3,520

3,370
	3,980

3,820

3,660

. 3,510

3,360
	3,970

3,810

3,650

3,490

3,340
	3,

3,

3,

3,



	65.

66

67.

68.

69.
	3,310

3, 160

3,010

2,870

2,730
	3,300

3,150

3,000

2,850

2,710
	3,280

3,130

2,980

2,840

2,700
	3,270

3, 120

2,970

2,830

2,680
	3,250

3, 100

2,960

2,810

2,670
	3,240

3,090

2,940

2,800

2,650
	3,220

3,070

2,930

2,780

2,640
	3,210

3,060

2,910

2,770

2,630
	3, 190

3,040

2,900

2,750

2,610
	3,

3,

2,

2,



	70.

71.

72.

73.

74.
	2,580

2,440

2,310

2,170

2,040
	2,570

2,430

2,290

2, 160

2,020
	2,560

2,420

2,280

2,140

2,010
	2,540

2,400

2,270

2, 130

2,000
	2,530

2,390

2,250

2, 120

1,980
	2,510

2,380

2,240

2,100

1,970
	2,500

2,360

2,220

2,090

1,960
	2,490

2,350

2,210

2,080

1,940
	2,470

2,330

2,200

2,060

1,930
	2,

2,

2,

2,



	75

76.

77.

78-

79.
	1,900

1,770

1,640

1,510

1,380
	1,890

1,760

1,630

1,500

1,370
	1,880

1,740

1,610

1,480

1,350
	1,860

1,730

1,600

1,470

1,340
	1,850

1,720

1,590

1,460

1,330
	1,840

1,700

1,570

1,440

1,320
	1,820

1,690

1,560

1,430

1,300
	1,810

1,680

1,550

1,420

1,290
	1,800

1,670

1,540

1,410

1,280
	



	80-

81-

82.

83.

84.
	1,250

1,120

1,000

870

750
	1,240

1, 110

990

860

730
	1,230

1,100

970

850

720
	1,210

1,090

960

830

710
	1,200

1,070

950

820

700
	1, 190

1,060

930

810

680
	1,180

1,050

920

800

670
	1,160

1,040

910

780

660
	1,150

1,020

900

770

650
	



	85.

86.

87.

88.

89.
	620

500

370

250

120
	610

480

360

240

110
	600

470

350

220

100
	580

460

330

210

90
	570

450

320

200

70
	560

430

310

190

60
	550

420

300

170

50
	530

410

290

160

40
	520

400

270

150

20
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36 MINUTES AFTER RELEASE 7,300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	
	83,440
	81, 800
	80,210
	78, 690
	77, 230
	75, 810
	74, 450
	73, 140
	71, 870
	70, 640



	
	69, 460
	68, 310
	67, 200
	66, 120
	65, 080
	64, 070
	63, 090
	62, 140
	61,220
	60, 320



	
	59, 450
	58, 610
	57, 790
	56, 990
	56,210
	55, 450
	54, 710
	53, 990
	53, 290
	52, 610



	
	51,940
	51,290
	50, 660
	50, 040
	49, 440
	48, 850
	48, 270
	47,710
	47, 160
	46, 620



	
	46, 090
	45, 580
	45, 070
	44, 580
	44, 100
	43, 620
	43, 160
	42,710
	42, 260
	41,830



	
	41,400
	40, 980
	40, 570
	40, 170
	39, 770
	39, 390
	39, 010
	38, 630
	38, 270
	37, 910



	
	37, 560
	37,210
	36, 870
	36, 530
	36, 200
	35, 880
	35, 560
	35, 250
	34, 940
	34,640



	
	34, 340
	34, 050
	33, 760
	33, 480
	33, 200
	32, 930
	32, 660
	32, 390
	32, 130
	31,870



	
	31, 620
	31,370
	31,120
	30, 880
	30, 640
	30,410
	30, 170
	29, 950
	29, 720
	29, 500



	
	29, 280
	29, 060
	28, 850
	28, 640
	28, 430
	28, 230
	28, 030
	27, 830
	27, 630
	27, 440



	
	27, 240
	27, 060
	26, 870
	26, 680
	26, 500
	26, 320
	26, 150
	25, 970
	25, 800
	25, 630



	
	25. 460
	25, 290
	25, 130
	24, 960
	24, 800
	24, 640
	24, 490
	24, 330
	24, 180
	24, 030



	
	23, 880
	23, 730
	23, 580
	23, 440
	23, 290
	23, 150
	23,010
	22, 870
	22, 740
	22, 600



	
	22, 470
	22, 330
	22, 200
	22, 070
	21,940
	21,820
	21, 690
	21,570
	21,440
	21, 320



	
	21, 200
	21, 080
	20, 960
	20, 850
	20, 730
	20, 610
	20, 500
	20, 390
	20, 280
	20, 170



	
	20, 060
	19, 950
	19, 840
	19, 730
	19, 630
	19, 520
	19, 420
	19, 320
	19, 220
	19, 120



	
	19, 020
	18, 920
	18, 820
	18, 720
	18, 630
	18,530
	18, 440
	18, 340
	18, 250
	18, 160



	
	18, 070
	17, 980
	17, 890
	17, 800
	17,710
	17, 620
	17, 540
	17, 450
	17,370
	17, 280



	
	17, 200
	17,110
	17, 030
	16, 950
	16, 870
	16,790
	16,710
	16, 630
	16, 550
	16,470



	
	16,400
	16, 320
	16, 240
	16, 170
	16, 090
	16, 020
	15, 940
	15, 870
	15, 800
	15,730



	
	15, 650
	15, 580
	15,510
	15, 440
	15, 370
	15, 300
	15, 240
	15, 170
	15, 100
	15, 030



	
	14, 970
	14, 900
	14, 840
	14, 770
	14,710
	14, 640
	14, 580
	14, 510
	14, 450
	14, 390



	
	14, 330
	14, 270
	14, 200
	14, 140
	14, 080
	14, 020
	13, 960
	13, 900
	13, 850
	13, 790



	
	13, 730
	13, 670
	13,610
	13,560
	13, 500
	13,450
	13, 390
	13, 330
	13, 280
	13, 220



	
	13, 170
	13, 120
	13, 060
	13,010
	12, 960
	12, 900
	12, 850
	12, 800
	12, 750
	12, 700



	
	12, 640
	12, 590
	12, 540
	12, 490
	12, 440
	12, 390
	12, 340
	12, 290
	12, 250
	12, 200



	
	12, 150
	12, 100,
	12,050
	12,010
	11,960
	11,910
	11,870
	11,820
	11,770
	11,730



	
	11,680
	11,640
	11,590
	11,550
	11,500
	11,460
	11,420
	11,370
	11,330
	11,280



	
	11,240
	11,200
	11,160
	11,110
	11,070
	11, 030
	10, 990
	10, 950
	10, 900
	10, 860



	
	10, 820
	10, 780
	10, 740
	10, 700
	10, 660
	10, 620
	10, 580
	10, 540
	10, 500
	10, 460



	
	10, 430
	10, 390
	10, 350
	10, 310
	10, 270
	10, 230
	10, 200
	10, 160
	10, 120
	10, 080



	
	10, 050
	10,010
	9,970
	9,940
	9,900
	9,870
	9,830
	9,790
	9,760
	9,720



	
	9,690
	9,650
	9,620
	9,580
	9,550
	9,510
	9,480
	9,440
	9,410
	9,380



	
	9,340
	9,310
	9,280
	9,240
	9,210
	9,180
	9,140
	9,110
	9,080
	9,050



	
	9,010
	8,980
	8,950
	8,920
	8,890
	8,860
	8,820
	8,790
	8,760
	8,730



	
	8,700

8,400

8,110

7,830

7,560
	8,670

8,370

8,080

7,800

7,530
	8,640

8,340

8,050

7,770

7,510
	8,610

8,310

8,020

7,750

7,480
	8,580

8,280

7,990

7,720

7,450
	8,550

8,250

7,970

7,690

7,430
	8,520

8,220

7,940

7,670

7,400
	8,490

8,190

7,910

7,640

7,380
	8,460

8,160

7,880

7,610

7,350
	8

430

8,140

7,860

7,590

7,330





[image: Figure, page 74]

















	
	
	
	
	Elevation angle
	
	of balloon in degree« and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45

40

47

48

49
	7,300

7,050

6,810

6,570

6,350
	7,270

7,020

6,780

6,550

6,320
	7,250

7,000

6,760

6,530

6,300
	7,220

6,980

6,740

6,500

6,280
	7,200

6,950

6,710

6,480

6,260
	7,170

6,930

6,690

6,460

6,230
	7,150

6,900

6,670

6,440

6,210
	7,120

6,880

6,640

6,410

6,190
	7,100

6,860

6,620

6,390

6, 170
	7.

6,

6,

6,

6,



	56

51

52

53

64
	6,130

5,910

5,700

5,500

5,300
	6, 100

5,890

5,680

5,480

5,280
	6,080

5,870

5,660

5,460

5,260
	6,060

5,850

5,640

5,440

5,250
	6,040

5,830

5,620

5,420

5,230
	6,020

5,810

5,600

5,400

5,210
	6,000

5,790

5,580

5,380

5,190
	5,970

5,770

5,560

5,360

5, 170
	5,950

5,740

5,540

5,340

5,150
	5,

-r>,

5,

5,



	—

55

5«

57

58

59
	5,110

4,920

4,740

4,560

4,390
	5,090

4,910

4,720

4,540

4,370
	5,070

4,890

4,700

4,530

4,350
	5,050

4,870

4,690

4,510

4,330
	5,040

4,850

4,670

4,490

4,320
	5,020

4,830

4,650

4,470

4,300
	5,000

4,810

4,630

4,460

4,280
	4,980

4,800

4,610

4,440

4,270
	4,960

4,780

4,600

4,420

4,250
	4,

4,

4,

4,



	«#



«1

62

64
	4,210

4,050

3,880

3,720

3,560
	4,200

4,030

3,870

3,700

3,540
	4,180

4,010

3,850

3,690

3,530
	4,160

4,000

3,830

3,670

3,510
	4,150

3,980

3,820

3,660

3,500
	4,130

3,960

3,800

3,640

3,480
	4,110

3,950

3,780

3,620

3,470
	4,100

3,930

3,770

3,610

3,450
	4,080

3,910

3,750

3,590

3,440
	4,

3,

3,

3,

3,



	65

66

67

68

et
	3,400

3,250

3,100

2,950

2,800
	3,390

3,230

3,080

2,930

2,790
	3,370

3,220

3,070

2,920

2,770
	3,360

3,200

3,050

2,910

2,760
	3,340

3,190

3,040

2,890

2,740
	3,330

3,170

3,020

2,880

2,730
	3,310

3, 160

3,010

2,860

2,710
	3,300

3,140

2,990

2,850

2,700
	3,280

3,130

2,980

2,830

2,690
	3,

3,

2,

2,

2,



	76

71

72

73

74
	2,660

2,510

2,370

2,230

2,090
	2,640

2,500

2,360

2,220

2,080
	2,630

2,490

2,340

2,200

2,070
	2,610

2,470

2,330

2,190

2,050
	2,600

2,460

2,320

2,180

2,040
	2,590

2,440

2,300

2,160

2,020
	2,570

2,430

2,290

2,150

2,010
	2,560

2,410

2,270

2,130

2,000
	2,540

2,400

2,260

2, 120

1,980
	2,

2,

2,

2,

1,



	75

76

77

78

79
	1,960

1,820

1,690

1,550

1,420
	1,940

1,810

1,670

1,540

1,410
	1,930

1,790

1,660

1,530

1,390
	1,920

1,780

1,650

1,510

1,380
	1,900

1,770

1,630

1,500

1,370
	1,890

1,750

1,620

1,490

1,350
	1,870

1,740

1,600

1,470

1,340
	1,860

1,730

1,590

1,460

1,330
	1,850

1,710

1,580

1,450

1,310
	1,

1,

1,

1,

1,



	86

81

82

83

84
	1,290

1, 160

1,030

900

770
	1,270

1,140

1,010

880

750
	1,260

1,130

1,000

870

740
	1,250

1,120

990

860

730
	1,230

1,100

970

840

720
	1,220

1,090

960

830

700
	1,210

1,080

950

820

690
	1,200

1,060

940

810

680
	1,180

1,050

920

790

660
	1,

1,



	85

86

87

88
	640

510

380

250

130
	630

500

370

240

110
	610

480

360

230

100
	600

470

340

220

90
	590

460

330

200

80
	570

450

320

190

60
	560

430

310

180

50
	550

420

290

170

40
	540

410

280

150

30
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37 MINUTES AFTER RELEASE 7,500 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	
	85, 730

71,360

61, 080

53, 370

47, 350
	84, 040

70, 180

60, 210

52, 700

46, 820
	82,410

69, 040

59, 370

52, 050

46, 310
	80, 850

67, 930

58, 550

51,410

45, 800
	79, 340

66, 860

57, 750

50, 790

45, 300
	77, 890

65, 830

56, 970

50, 180

44, 820
	76, 490

64, 820

56, 210

49, 590

44, 340
	75, 140

63, 840

55, 470

49, 010

43, 880
	73, 840

62, 900

54, 750

48, 450

43, 420
	580

72,

980

61,

54,

050

47,

890

970

42,



	
	42, 530

38, 580

35, 280

32, 490

30, 080
	42,110

38, 230

34, 980

32, 230

29, 860
	41, 680

37, 880

34, 690

31, 980

29, 640
	41, 270

37, 530

34, 400

31,730

29, 420
	40, 860

37, 200

34, 110

31, 480

29, 210
	40, 470

36, 860

33, 830

31,240

29, 000
	40, 080

36, 540

33, 550

31,000

28, 790
	39, 690

36, 220

33, 280

30, 770

28, 590
	39, 320

35, 900

33, 010

30, 530

28, 390
	38,

950

35,

590

750

32.

30,

310

190

28,



	
	27, 990

26, 160

24, 530

23, 080

21, 780
	27, 800

25, 980

24, 380

22, 950

21, 660
	27, 600

25, 820

24, 230

22,810

21, 540
	27, 420

25, 650

24, 080

22, 680

21,420
	27, 230

25, 480

23, 930

22, 550

21,300
	27, 040

25, 320

23, 790

22, 420

21, 180
	26, 860

25, 160

23, 640

22, 290

21, 060
	26, 680

25, 000

23, 500

22, 160

20, 950
	26, 500

24, 840

23, 360

22, 030

20, 830
	26,

330

24,

690

23,

220

21,

910

20,

720



	
	20, 610

19, 540

18, 560

17, 670

16, 850
	20, 490

19, 440

18, 470

17, 580

16, 770
	20, 380

19, 340

18, 380

17, 500

16, 690
	20, 280

19, 240

18, 290

17, 420

16,610
	20, 170

19, 140

18, 200

17, 330

16,530
	20, 060

19, 040

18, 110

17, 250

16, 460
	19, 950

18, 940

18, 020

17, 170

16, 380
	19, 850

18, 850

17, 930

17, 090

16, 310
	19, 740

18, 750

17, 840

17, 000

16, 230
	19,

640

18,

660

17,

750

16,

920

16,

160



	
	16, 080

15, 380

14, 720

14,110

13, 530
	16,010

15,310

14, 660

14, 050

13, 470
	15, 940

15, 240

14, 590

13, 990

13,420
	15, 870

15, 170

14, 530

13, 930

13, 370
	15, 800

15,110

14,470

13, 870

13,310
	15, 720

15, 040

14,410

13,810

13, 260
	15, 650

14, 980

14, 350

13, 760

13. 200
	15, 580

14,910

14, 290

13, 700

13, 150
	15,510

14, 850

14, 230

13, 640

13, 100
	15,

450

14,

780

14,

170

13,

590

040

13,



	
	12, 990

12, 480

12, 000

11,550

11, 120
	12, 940

12, 430

11,960

11,510

11,080
	12, 890

12, 380

11,910

11,460

11,040
	12, 830

12, 340

11,860

11,420

10, 990
	12, 780

12, 290

11,820

11, 370

10, 950
	12, 730

12, 240

11,770

11,330

10, 910
	12, 680

12, 190

11,730

11,290

10, 870
	12, 630

12, 140

11, 680

11,250

10, 830
	12, 580

12, 100

11, 640

11, 200

10, 790
	12,

530

12,

050

11,

590

П.

160

750

10,



	
	10,710

10, 320

9,950

9,600

9,260
	10, 670

10, 280

9,920

9,560

9,230
	10, 630

10, 250

9,880

9,530

9,200
	10, 590

10, 210

9,850

9,500

9, 160
	10, 550

10, 170

9,810

9,460

9,130
	10,510

10, 140

9,770

9,430

9, 100
	10, 480

10, 100

9,740

9,400

9,070
	10, 440

10, 060

9,700

9,360

9,030
	10, 400

10, 030

9,670

9,330

9,000
	10,

360

9,

990

9,

630

290

9,

970

8,



	
	8,940

8,630

8,330

8,040

7,770
	8,910

8,600

8,300

8,010

7,740
	8,870

8,570

8,270

7,990

7,710
	8j 840

8,540

8,240

7,960

7,690
	8,810

8,510

8,210

7,930

7,660
	8,780

8,480

8,180

7,900

7,630
	8,750

8,450

8, 160

7,880

7,610
	8,720

8,420

8, 130

7,850

7,580
	8,690

8,390

8,100

7,820

7,550
	8,

660

8,

360

8,

070

7,

790

7,

530
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	500
	7,470
	7,450
	7,420
	7,400
	7,370
	7,340
	7,320
	7,290
	7,270



	46
	240
	7,220
	7,190
	7, 170
	7,140
	7,120
	7,090
	7,070
	7,040
	7,020



	47
	990
	6,970
	6,950
	6,920
	6,900
	6,870
	6,850
	6,820
	6,800
	6,780



	48
	750
	6,730
	6,710
	6,680
	6,660
	6,640
	6,610
	6,590
	6,570
	6.540



	49
	520
	6,500
	6,470
	6,450
	6,430
	6,410
	6,380
	6,360
	6,340
	6,320



	50
	290
	6,270
	6,250
	6,230
	6,200
	6,180
	6,160
	6,140
	6,120
	6,100



	51
	070
	6,050
	6,030
	6,010
	5,990
	5,970
	5,940
	5,920
	5,900
	5,880



	52
	860
	5,840
	5,820
	5,800
	5,780
	5,750
	5,730
	5,710
	5,690
	5,670



	53
	650
	5,630
	5,610
	5,590
	5,570
	5,550
	5,530
	5,510
	5,490
	5,470



	54
	450
	5,430
	5,410
	5,390
	5,370
	5,350
	5,330
	5,310
	5,290
	5,270



	55
	250
	5,230
	5,210
	5,190
	5,170
	5,150
	5,140
	5,120
	5,100
	5,080



	56
	060
	5,040
	5,020
	5,000
	4,980
	4,960
	4,950
	4,930
	4,910
	4,890



	57
	870
	4,850
	4,830
	4,810
	4,800
	4,780
	4,760
	4,740
	4,720
	4,700



	58.
	690
	4,670
	4,650
	4,630
	4,610
	4,600
	4,580
	4,560
	4,540
	4,520



	59
	510
	4,490
	4,470
	4,450
	4,440
	4,420
	4,400
	4,380
	4,370
	4,350



	60
	330
	4,310
	4,300
	4,280
	4,260
	4,240
	4,230
	4,210
	4,190
	4,170



	61
	160
	4, 140
	4,120
	4,110
	4,090
	4,070
	4,060
	4,040
	4,020
	4,000



	62
	990
	3,970
	3,950
	3,940
	3,920
	3,900
	3,890
	3,870
	3,850
	3,840



	63
	820
	3,800
	3,790
	3,770
	3,760
	3,740
	3,720
	3,710
	3,690
	3,670



	64
	660
	3,640
	3,630
	3,610
	3,590
	3,580
	3,560
	3,550
	3,530
	3,510



	65
	500
	3,480
	3,470
	3,450
	3,430
	3,420
	3,400
	3,390
	3,370
	3,350



	66
	340
	3,320
	3,310
	3,290
	3,280
	3,260
	3,250
	3,230
	3,210
	3,200



	67
	180
	3,170
	3,150
	3,140
	3,120
	3,110
	3,090
	3,080
	3,060
	3,050



	68
	030
	3,020
	3,000
	2,980
	2,970
	2,950
	2,940
	2,920
	2,910
	2,890



	69
	880
	2,860
	2,850
	2,830
	2,820
	2, 800 '
	2,790
	2,770
	2,760
	2,740



	70
	730
	2,710
	2,700
	2,690
	2,670
	2,660
	2,640
	2,630
	2,610
	2,600



	71
	580
	2,570
	2,550
	2,540
	2,520
	2,510
	2, 490
	2,480
	2,470
	2,450



	72.
	440
	2,420
	2,410
	2,390
	2,380
	2,360
	2,350
	2,340
	2,320
	2,310



	73
	290
	2,280
	2,260
	2,250
	2,240
	2,220
	2,210
	2, 190
	2,180
	2,160



	74
	150
	2,140
	2,120
	2,110
	.2, 090
	2,080
	2,070
	2,050
	2,040
	2,-020



	75
	010
	2,000
	1,980
	1,970
	1,950
	1,940
	1,930
	1,910
	1,900
	1,880



	76
	870
	1,860
	1,840
	1,830
	1,810
	1,800
	1,790
	1,770
	1,760
	1,750



	77.
	730
	1,720
	1,700
	1,690
	1,680
	1,660
	1,650
	1,640
	1,620
	1,610



	78.
	590
	1,580
	1,570
	1,550
	1,540
	1,530
	1,510
	1,500
	1,490
	1,470



	79
	460
	1,440
	1,430
	1,420
	1,400
	1,390
	1,380
	1,360
	1,350
	1,340



	80
	320
	1,310
	1,300
	1,280
	1,270
	1,260
	1,240
	1,230
	1,210
	1,200



	81.
	190
	1,170
	1,160
	1,150
	1,130
	1,120
	1,110
	1,090
	1,080
	1,070



	82.
	050
	1,040
	1,030
	1,010
	1,000
	990
	970
	960
	950
	930



	83.
	920
	910
	890
	880
	870
	850
	840
	830
	810
	800



	84.
	790
	780
	760
	750
	740
	720
	710
	700
	680
	670



	85.
	660
	640
	630
	620
	600
	590
	580
	560
	550
	540



	86.
	520
	510
	500
	490
	470
	•460
	450
	430
	420
	410



	87.
	390
	380
	370
	350
	340
	330
	310
	300
	290
	280



	88.
	260
	250
	240
	220
	210
	200
	180
	170
	160
	140



	89
	130
	120
	100
	90
	80
	70
	50
	40
	30
	10
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38 MINUTES AFTER RELEASE 7,700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	
	88, 010

73, 260

62, 710

54,790

48, 620
	86, 280

72, 050

61, 820

54, 100

48, 070
	84, 610

70, 880

60, 950

53, 430

47, 540
	83, 010

69, 750

60,110

52, 780

47, 020
	81, 460

68, 650

59, 290

52, 140

46,510
	79, 960

67, 580

58, 490

51, 520

46,010
	78, 530

66, 550

57, 710

50,910

45, 530
	77, 150

65, 550

56, 950

50, 320

45, 050
	75, 800

64, 570

56, 210

49, 740

44, 580
	74,510

63, 630

55, 490

49, 170

44,

120



	10.

11

12

13.

14
	43, 670

39, 610

36, 230

33, 350

30, 880
	43, 230

39, 250

35, 920

33, 090

30, 660
	42, 800

38, 890

35, 610

32, 830

30, 430
	42, 370

38, 530

35, 320

32, 570

30, 210
	41,950

38, 190

35, 020

32, 320

29, 990
	41, 550

37, 850

34, 730

32, 070

29, 770
	41,

140

37, 510

34, 450

31, 830

29, 560
	40, 750

37, 180

34, 170

31,590

29, 350
	40, 360

36, 860

33, 890

31,350

29, 140
	39, 990

36, 540

33, 620

31,110

28, 940



	
	28, 740

26, 850

25, 190

23, 700

22, 360
	28, 540

26, 680

25, 030

23, 560

22, 240
	28, 340

26, 500

24, 870

23, 420

22,

110
	28, 150

26, 330

24, 720

23, 280

21, 990
	27, 950

26, 160

24, 570

23, 150

21, 870
	27, 770

25, 990

24, 420

23,010

21,740
	27, 580

25, 830

24, 270

22, 880

21, 620
	27, 390

25, 670

24,130

22, 750

21,510
	27, 210

25, 500

23, 980

22, 620

21, 390
	27, 030

25, 340

23,840

22, 490

21,270



	
	21, 160

20, 060

19, 060

18, 140

17, 290
	21, 040

19, 960

18, 960

18, 050

17,210
	20, 930

19, 850

18, 870

17, 970

17, 130
	20, 820

19, 750

18, 770

17, 880

17, 050
	20, 700

19, 650

18, 680

17, 790

16, 970
	20, 590

19, 550

18, 590

17,710

16, 900
	20, 490

19, 450

18, 500

17, 620

16, 820
	20, 380

19, 350

18,410

17, 540

16, 740
	20, 270

19, 250

18, 320

17, 460

16, 660
	20, 160

19, 150

18, 230

17, 380

16, 590



	
	16,510

15, 790

15, 110

14, 480

13, 890
	16, 440

15, 720

15, 050

14, 420

13, 830
	16, 360

15, 650

14, 980

14, 360

13, 780
	'16, 290

15, 580

14, 920

14, 300

13, 720
	16, 220

15,510

14, 850

14, 240

13, 670
	16, 140

15, 440

14, 790

14, 180

13,610
	16,070

15, 380

14, 730

14, 120

13, 550
	16, 000

15,310

14, 670

14, 060

13, 500
	15, 930

15, 240

14, 600

14,010

13, 440
	15, 860

15, 180

14, 540

13,950

13, 390



	
	13, 340

12, 820

12, 320

11,860

11,420
	13, 280

12, 760

12, 270

11,810

11,370
	13, 230

12,710

12, 230

11,770

11, 330
	13, 180

12, 660

12, 180

11,720

11,290
	13, 120

12,610

12, 130

11,680

11,250
	13, 070

12, 570

12, 090

11,630

11,200
	13, 020

12, 520

12,040

11,590

11,160
	12,970

12, 470

11,990

11,550

11, 120
	12, 920

12, 420

11,950

11, 500

11,080
	12, 870

12, 370

11,900

11,460

11,040



	
	11,000

10, 600

10, 220

9,860

9,510
	10, 960

10, 560

10, 180

9,820

9,470
	10, 920

10, 520

10, 140

9,790

9,440
	10, 880

10, 480

10,110

9,750

9,410
	10, 830

10, 440

10, 070

9,720

9,370
	10, 790

10,410

10, 030

9,680

9,340
	10, 760

10, 370

10, 000

9,650

9,310
	10, 720

10, 330

9,960

9,610

9,270
	10, 680

10, 290

9,930

9,580

9,240
	10, 640

10, 260

9,890

9,540

9,210



	
	9,180

8,860

8,550

8,260

7,970
	9,140

8,830

8,520

8,230

7,950
	9,110

8,800

8,490

8,200

7,920
	9,080

8,760

8,460

8,170

7,890
	9,050

8,730

8,430

8,140

7,860
	9,020

8,700

8,400

8, 110

7,840
	8,980

8,670

8,370

8,090

7,810
	8,950

8,640

8,340

8,060

7,780
	8,920

8,610

8,320

8,030

7,750
	8,890

8,580

8,290

8,000

7,730
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	45-
	700
	7,670
	7,650
	7,620
	7,590
	7,570
	7,540
	7,510
	7,490
	460



	46.
	440
	7,410
	7,380
	7,360
	7,330
	7,310
	7,280
	7,260
	7,230
	210



	47.
	180
	7, 160
	7, 130
	7, 110
	7,080
	7,060
	7,030
	7,010
	6,980
	960



	48.
	930
	6,910
	6,880
	6,860
	6,840
	6,810
	6,790
	6,760
	6,740
	720



	49
	690
	6,670
	6,650
	6,620
	6,600
	6,580
	6,550
	6,530
	6,510
	480



	50.
	460
	6,440
	6,420
	6,390
	6,370
	6,350
	6,320
	6,300
	6,280
	260



	51.
	240
	6,210
	6,190
	6, 170
	6,150
	6, 120
	6,100
	6,080
	6,060
	040



	52.
	020
	5,990
	5,970
	5,950
	5,930
	5,910
	5,890
	5,870
	5,840
	820



	53.
	800
	5,780
	5,760
	5,740
	5,720
	5,700
	5,680
	5,660
	5,640
	610



	54.
	590
	5,570
	5,550
	5,530
	5,510
	5,490
	5,470
	5,450
	5,430
	410



	55.
	390
	5,370
	5,350
	5,330
	5,310
	5,290
	5,270
	5,250
	5,230
	210



	56.
	190
	5,170
	5, 150
	5, 140
	5,120
	5, 100
	5,080
	5,060
	5,040
	020



	57.
	000
	4,980
	4,960
	4,940
	4,920
	4,910
	4,890
	4,870
	4,850
	830



	56_
	810
	4,790
	4,770
	4,760
	4,740
	4,720
	4,700
	4,680
	4,660
	640



	59.
	630
	4,610
	4,590
	4,570
	4,550
	4,540
	4,520
	4,500
	4,480
	460



	60.
	450
	4,430
	4,410
	4,390
	4,370
	4,360
	4,340
	4,320
	4,300
	290



	61.
	270
	4,250
	4,230
	4,220
	4,200
	4,180
	4, 160
	4, 150
	4, 130
	110



	62.
	090
	4,080
	4,060
	4,040
	4,030
	4,010
	3,990
	3,970
	3,960
	940



	63.
	920
	3,910
	3,890
	3,870
	3,860
	3,840
	3,820
	3,810
	3,790
	770



	64.
	760
	3,740
	3,720
	3,710
	3,690
	3,670
	3,660
	3,640
	3,620
	610



	65.
	590
	3,570
	3,560
	3,540
	3,530
	3,510
	3,490
	3,480
	3,460
	440



	66.
	430
	3,410
	3,400
	3,380
	3,360
	3,350
	3,330
	3,320
	3,300
	280



	67.
	270
	3,250
	3,240
	3,220
	3,210
	3, 190
	3,170
	3, 160
	3, 140
	130



	68.
	110
	3, 100
	3,080
	3,060
	3,050
	3,030
	3,020
	3,000
	2,990
	970



	69.
	960
	2,940
	2,920
	2,910
	2,890
	2,880
	2,860
	2,850
	2,830
	820



	70.
	800
	2,790
	2,770
	2,760
	2,740
	2,730
	2,710
	2,700
	2,680
	670



	71.
	650
	2,640
	2,620
	2,610
	2,590
	2,580
	2,560
	2,550
	2,530
	520



	72.
	500
	2,490
	2,470
	2,460
	2,440
	2,430
	2,410
	2,400
	2,380
	370



	73.
	350
	2,340
	2,320
	2,310
	2,300
	2,280
	2,270
	2,250
	2,240
	220



	74.
	210
	2,190
	2, 180
	2, 160
	2, 150
	2, 140
	2, 120
	2, 110
	2,090
	08O



	75.
	060
	2,050
	2,030
	2,020
	2,010
	1,990
	1,980
	1,960
	1,950
	930



	76.
	920
	1,910
	1,890
	1,880
	1,860
	1,850
	1,830
	1,820
	1,810
	790



	77.
	780
	1,760
	1,750
	1,740
	1,720
	1,710
	1,690
	1,680
	1,660
	650



	78.
	640
	1,620
	1,610
	1,590
	1,580
	1,570
	1,550
	1,540
	1,520
	510



	79.
	500
	1,480
	1,470
	1,450
	1,440
	1,430
	1,410
	1,400
	1,390
	370



	80.

81.

82.

83-

84.
	360

220

080

950

810
	1,340

1,210

1,070

930

800
	1,330

1,190

1,050

920

780
	1,320

1, 180

1,040

900

770
	1,300

1, 160

1,030

'

890

750
	1,290

1,150

1,010

880

740
	1,270

1,140

1,000

860

730
	1,260

1,120

990

850

710
	1,250

1, 110

970

840

700
	230

100

960

820

690



	85.
	670
	660
	650
	630
	620
	610
	590
	580
	570
	550



	86.
	540
	520
	510
	500
	480
	470
	460
	440
	430
	420



	87.
	400
	390
	380
	360
	350
	340
	320
	310
	300
	280



	88.
	270
	260
	240
	230
	220
	200
	190
	170
	160
	150



	89.
	130
	120
	110
	90
	80
	70
	50
	40
	30
	10







39 MINUTES AFTER RELEASE 7,900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon
	in degrees
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	90, 300

75, 160

64,340

56, 210

49, 880
	88, 520

73, 920

63, 430

55, 510

49, 320
	86, 810

72, 720

62, 530

54,820

48, 780
	85, 160

71, 560

61, 670

54, 150

48, 240
	83, 570

70, 430

60, 830

53, 500

47, 720
	82, 040

69, 340

60,010

52, 860

47, 210
	80, 570

68, 280

59, 210

52, 240

46, 710
	79, 150

67, 250

58, 430

51, 630

46, 220
	77, 770

66, 250

57, 670

51,030

45, 740
	450

76,

65,

280

930

56,

450

50,

45,

260



	
	44, 800

40, 640

37, 170

34, 220

31, 690
	44, 350

40, 270

36, 850

33, 950

31,450
	43, 910

39, 900

36, 540

33, 680

31, 220
	43, 470

39, 540

36, 230

33, 420

30, 990
	43, 040

39, 180

35, 930

33, 160

30, 770
	42, 620

38, 830

35, 630

32, 910

30, 550
	42, 210

38, 490

35, 340

32, 650

30, 330
	41,810

38, 150

35, 060

32,410

30, 110
	41,410

37, 810

34, 770

32, 160

29, 900
	41,

020

490

37,

490

34,

31,

920

690

29,



	
	29, 480

27, 550

25, 840

24, 310

22, 940
	29, 280

27, 370

25, 680

24, 170

22, 810
	29, 080

27, 190

25, 520

24, 030

22, 690
	28, 880

27, 020

25, 360

23, 890

22, 560
	28, 680

26, 840

25, 210

23, 750

22, 430
	28, 490

26, 670

25, 060

23, 610

22, 310
	28, 290

26, 500

24, 900

23, 470

22, 190
	28, 110

26, 330

24, 750

23, 340

22, 060
	27, 920

26, 170

24, 610

23,210

21, 940
	27,

730

000

26,

460

24,

23,

070

820

21,



	
	21,710

20, 580

19, 550

18,610

17, 740
	21, 590

20, 470

19, 460

18, 520

17, 660
	21,470

20, 370

19, 360

18, 430

17, 580
	21, 360

20, 260

19, 260

18, 340

17, 500
	21, 240

20, 160

19, 170

18, 260

17, 420
	21,130

20, 050

19, 070

18, 170

17, 330
	21, 020

19, 950

18, 980

18, 080

17, 260
	20, 910

19, 850

18, 890

18, 000

17, 180
	20, 800

19, 750

18, 790

17, 910

17, 100
	20,

690

19,

650

18,

700

17,

830

020

17,



	
	16, 940

16, 200

15, 500

14, 860

14, 250
	16,860

16, 130

15, 440

14, 800

14, 190
	16, 790

16, 060

15, 370

14, 730

14, 140
	16,710

15, 980

15,310

14, 670

14, 080
	16, 640

15,910

15, 240

14,610

14, 020
	16, 560

15, 850

15, 180

14, 550

13, 960
	16, 490

15, 780

15, 110

14, 490

13,910
	16,410

15,710

15, 050

14, 430

13, 850
	16, 340

15, 640

14, 980

14, 370

13, 790
	16,

270

15,

570

14,

920

14,

310

740

13,



	
	13, 680

13, 150

12, 640

12, 170

11,710
	13, 630

13, 100

12, 590

12, 120

11,670
	13, 570

13, 040

12, 550

12, 070

11, 620
	13, 520

12, 990

12, 500

12, 030

11, 580
	13, 470

12, 940

12, 450

11, 980

11, 540
	13,410

12, 890

12, 400

11,940

11,490
	13, 360

12, 840

12, 350

11,890

11,450
	13,310

12, 790

12,310

11,850

11,410
	13, 250

12, 740

12, 260

11,800

11,370
	200

13,

12,

690

12,

210

11,

760

320

11,



	
	11,280

10, 870

10, 480

10, 110

9,760
	11,240

10, 830

10, 450

10, 070

9,720
	11,200

10, 790

10,410

10, 040

9,690
	11, 160

10, 750

10, 370

10, 000

9,650
	11, 120

10, 720

10, 330

9,970

9,620
	11,080

10, 680

10, 300

9,930

9,580
	11,030

10, 640

10, 260

9,900

9,550
	10, 990

10, 600

10, 220

9,860

9,520
	10, 950

10, 560

10, 180

9,830

9,480
	10,

910

10,

520

10,

150

9,

790

9,

450



	
	9,420

9,090

8,770

8,470

8,180
	9,380

9,060

8,740

8,440

8,150
	9,350

9,020

8,710

8,410

8,120
	9,320

8,990

8,680

8,380

8, 100
	9,280

8,960

8,650

8,350

8,070
	9,250

8,930

8,620

8,330

8,040
	9,220

8,900

8,590

8,300

8,010
	9,180

8,870

8,560

8,270

7,980
	9, 150

8,840

8,530

8,240

7,960
	120

9,

800

8,

8,

500

210

8,

7,

930
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	900
	7,870
	7,850
	7,820
	7,790
	7,760
	7,740
	7,710
	7,680
	7,660



	46-
	630
	7,600
	7,580
	7,550
	7,520
	7,500
	7,470
	7,440
	7,420
	7,390



	47-
	370
	7,340
	7,320
	7,290
	7,260
	7,240
	7,210
	7,190
	7,160
	7, 140



	48-
	110
	7,090
	7,060
	7,040
	7,010
	6,990
	6,960
	6,940
	6,920
	6,890



	49
	870
	6,840
	6,820
	6,800
	6,770
	6,750
	6,720
	6,700
	6,680
	6,650



	50
	630
	6,610
	6,580
	6,560
	6,540
	6,510
	6,490
	6,470
	6,440
	6,420



	51-
	400
	6,370
	6,350
	6,330
	6,310
	6,280
	6,260
	6,240
	6,220
	6,190



	52
	170
	6, 150
	6, 130
	6, 110
	6,080
	6,060
	6,040
	6,020
	6,000
	5,970



	53
	950
	5,930
	5,910
	5,890
	5,870
	5,850
	5,820
	5,800
	5,780
	5,760



	54
	740
	5,720
	5,700
	5,680
	5,660
	5,630
	5,610
	5,590
	5,570
	5,550



	55
	530
	5,510
	5,490
	5,470
	5,450
	5,430
	5,410
	5,390
	5,370
	5,350



	56
	330
	5,310
	5,290
	5,270
	5,250
	5,230
	5,210
	5, 190
	5,170
	5, 150



	57
	130
	5,110
	5,090
	5,070
	5,050
	5,030
	5,010
	4,990
	4,970
	4,960



	58
	940
	4,920
	4,900
	4,880
	4,860
	4,840
	4,820
	4,800
	4,780
	4,770



	59-
	750
	4,730
	4,710
	4,690
	4,670
	4,650
	4,630
	4,620
	4,600
	4,580



	60-
	560
	4,540
	4,520
	4,510
	4,490
	4,470
	4,450
	4,430
	4,420
	4,400



	61-
	380
	4,360
	4,340
	4,330
	4,310
	4,290
	4,270
	4,250
	4,240
	4,220



	62
	200
	4, 180
	4,170
	4,150
	4,130
	4, 110
	4,090
	4,080
	4,060
	4,040



	63-
	030
	4,010
	3,990
	3,970
	3,960
	3,940
	3,920
	3,900
	3,890
	3,870



	64-
	850
	3,840
	3,820
	3,800
	3,790
	3,770
	3,750
	3,730
	3,720
	3,700



	65
	680
	3,670
	3,650
	3,630
	3,620
	3,600
	3,580
	3,570
	3,550
	3,530



	66
	520
	3,500
	3,480
	3,470
	3,450
	3,430
	3,420
	3,400
	3,390
	3,370



	67
	350
	3,340
	3,320
	3,300
	3,290
	3,270
	3,260
	3,240
	3,220
	3,210



	68
	190
	3,180
	3,160
	3,140
	3,130
	3, 110
	3,100
	3,080
	3,060
	3,050



	69
	030
	3,020
	3,000
	2,990
	2,970
	2,950
	2,940
	2,920
	2,910
	2,890



	70
	880
	2,860
	2,840
	2,830
	2,810
	2,800
	2,780
	2,770
	2,750
	2,740



	71-
	720
	2,700
	2,690
	2,670
	2,660
	2,640
	2,630
	2,610
	2,600
	2,580



	72-
	570
	2, 550
	2,540
	2,520
	2,510
	2,490
	2,480
	2,460
	2,450
	2,430



	73-
	420
	2,400
	2,390
	2,370
	2,360
	2,340
	2,330
	2,310
	2,300
	2,280



	74
	270
	2,250
	2,240
	2,220
	2,210
	2,190
	2, 180
	2,160
	2,150
	2,130



	75
	120
	2,100
	2,090
	2,070
	2,060
	2,040
	2,030
	2, 010
	2,000
	1,980



	76
	970
	1,960
	1,940
	1,930
	1,910
	1,900
	1,880
	1,870
	1,850
	1,840



	77
	820
	1,810
	1,790
	1,780
	1,770
	1,750
	1,740
	1,720
	1,710
	1,690



	78-
	680
	1,660
	1,650
	1,640
	1,620
	1,610
	1,590
	1,580
	1,560
	1,550



	79-
	540
	1,520
	1,510
	1,490
	1,480
	1,460
	1,450
	1,440
	1,420
	1,410



	80-
	390
	1,380
	1,360
	1,350
	1,340
	1,320
	1,310
	1,290
	1,280
	1,270



	81-
	250
	1,240
	1,220
	1,210
	1, 190
	1, 180
	1,170
	1,150
	1, 140
	1, 120



	82-
	110
	1,100
	1,080
	1,070
	1,050
	1,040
	1,030
	1,010
	1,000
	980



	83-
	970
	960
	940
	930
	910
	900
	890
	870
	860
	840



	84
	830
	820
	800
	790
	770
	760
	750
	730
	720
	710



	85

86"

87

88
	690

550

410

280

140
	680

540

400

260

120
	660

520

390

250

110
	650

510

370

230

100
	640

500

360

220

80
	620

480

340

210

70
	610

470

330

190

60
	590

460

320

180

40
	580

440

300

170

30
	570

430

290

150

10







40 MINUTES AFTER RELEASE 8,100 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	of balloon in degrees and tentht of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	о.г
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon In yards from observing
	
	point
	
	



	
	92, 580

77, 070

65, 970

57, 630

51, 140
	90, 760

75, 790

65, 030

56,910

50, 570
	89, 000

74, 560

64, 120

56, 210

50, 010
	87, 320

73, 370

63, 230

55, 520

49, 460
	85, 690

72,210

62, 370

54, 850

48, 930
	84, 120

71, 090

61, 530

54, 200

48, 400
	82,610

70, 010

60, 710

53, 560

47, 890
	81, 150

68, 950

59,910

52, 930

47, 390
	79, 740

67, 930

59, 130

52, 320

46, 890
	78,

380

66,

940

370

58,

51,

730

410

46,



	
	45, 940

41,670

38,110

35, 090

32, 490
	45, 470

41, 290

37, 780

34, 810

32, 250
	45, 020

40,910

37, 460

34, 530

32, 010
	44, 570

40, 540

37, 150

34, 270

31, 780
	44, 130

40, 170

36, 840

34, 000

31, 550
	43, 700

39,810

36, 540

33, 740

31, 320
	43, 280

39, 460

36, 240

33, 480

31, 100
	42, 870

39, 110

35, 940

33, 230

30, 880
	42, 460

38, 770

35, 650

32, 980

30, 660
	42,

060

440

38,

35,

370

32,

730

440

30,



	
	30, 230

28, 250

26, 490

24, 930

23, 520
	30, 020

28, 060

26, 330

24, 780

23, 390
	29, 810

27, 880

26, 170

24, 640

23, 260
	29, 610

27, 700

26, 010

24, 490

23, 130
	29,410

27, 520

25, 850

24, 350

23, 000
	29, 210

27, 340

25, 690

24, 210

22, 870
	29, 010

27, 170

25, 530

24, 070

22, 750
	28, 820

27, 000

25,380

23, 930

22, 620
	28, 620

26, 830

25, 230

23, 790

22, 500
	440

28,

26,

660

25,

080

23,

660

22,

380



	
	22, 250

21, 100

20, 050

19, 080

18, 190
	22, 130

20, 990

19, 950

18, 990

18, 110
	22, 010

20, 880

19, 850

18, 900

18, 020
	21,900

20, 780

19, 750

18,810

17, 940
	21, 780

20, 670

19, 650

18, 720

17, 860
	21,660

20, 560

19, 560

18, 630

17, 770
	21, 550

20, 460

19, 460

18, 540

17, 690
	21, 440

20, 350

19, 360

18, 450

17,610
	21,320

20, 250

19, 270

18, 370

17, 530
	21,

210

20,

150

19,

180

18,

280

450

17,



	
	17, 370

16,610

15, 900

15, 230

14,610
	17, 290

16, 530

15, 830

15, 170

14, 550
	17,210

16, 460

15, 760

15,110

14, 490
	17, 140

16, 390

15, 690

15, 040

14, 430
	17, 060

16,320

15, 630

14, 980

14, 380
	16, 980

16, 250

15, 560

14, 920

14, 320
	16,910

16, 180

15, 490

14, 860

14, 260
	16, 830

16,110

15, 430

14, 790

14, 200
	16, 760

16, 040

15, 360

14, 730

14, 140
	16,

680

15,

970

15,

300

14,

670

14,

090



	
	14, 030

13,480

12, 960

12, 470

12,010
	13, 970

13,430

12,910

12,430

11,960
	13, 920

13,370

12, 860

12, 380

11,920
	13, 860

13, 320

12,810

12, 330

11,870
	13,810

13, 270

12, 760

12, 280

11,830
	13, 750

13, 220

12, 710

12, 240

11,790
	13, 700

13, 170

12, 670

12, 190

11,740
	13, 640

13, 110

12, 620

12, 150

11,700
	13, 590

13, 060

12, 570

12, 100

11,650
	13,

530

13,

010

12,

520

12,

050

610

11,



	
	11,570

11,150

10, 750

10, 370

10, 000
	11,530

11,110

10,710

10, 330

9,970
	11,480

11,070

10, 670

10, 290

9,930
	11,440

11,030

10, 630

10, 260

9,900
	11,400

10, 990

10, 590

10, 220

9,860
	11,360

10, 950

10, 560

10, 180

9,830
	11,310

10,910

10, 520

10, 150

9,790
	11,270

10, 870

10, 480

10, 110

9,760
	11,230

10, 830

10, 440

10, 070

9,720
	11,

190

10,

790

10,

410

10,

040

9,

690



	
	9,650

9,320

9,000

8,690

8,390
	9,620

9,290

8,960

8,660

8,360
	9,580

9,250

8,930

8,630

8,330
	9,550

9,220

8,900

8,600

8,300
	9,520

9,190

8,870

8,570

8,270
	9,480

9,160

8,840

8,540

8,240
	9,450

9,120

8,810

8,510

8,210
	9,420

9,090

8,780

8,480

8,190
	9,380

9,060

8,750

8,450

8,160
	9,

350

9,

030

8,

720

420

8,

130

8,






[image: Figure, page 82]




	
	
	
	
	Elevation angle
	of balloon ¡n degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.—
	100
	8,070
	8,040
	8,020
	7,990
	7,960
	7,930
	7,900
	7,880
	,850



	46
	820
	7,790
	7,770
	7,740
	7,710
	7,690
	7,660
	7,630
	7,610
	580



	47—
	550
	7,530
	7,500
	7,470
	7,450
	7,420
	7,400
	7,370
	7,340
	320



	48
	290
	7,270
	7,240
	7,220
	7,190
	7,170
	7,140
	7,120
	7,090
	070



	49
	040
	7,020
	6,990
	6,970
	6,940
	6,920
	6,890
	6,870
	6,850
	820



	50
	800
	6,770
	6,750
	6,720
	6,700
	6,680
	6,650
	6,630
	6,610
	580



	51
	560
	6,540
	6,510
	6,490
	6,470
	6,440
	6,420
	6,400
	6,370
	350



	53
	330
	6,310
	6,280
	6,260
	6,240
	6,220
	6,190
	6, 170
	6, 150
	130



	53
	100
	6,080
	6,060
	6,040
	6,020
	5,990
	5,970
	5,950
	5,930
	910



	54
	880
	5,860
	5,840
	5,820
	5,800
	5,780
	5,760
	5,740
	5,710
	690



	55
	670
	5,650
	5,630
	5,610
	5,590
	5,570
	5,550
	5,530
	5,500
	480



	56
	460
	5,440
	5,420
	5,400
	5,380
	5,360
	5,340
	5,320
	5,300
	280



	57
	260
	5,240
	5,220
	5,200
	5, 180
	5, 160
	5, 140
	5, 120
	5, 100
	080



	58
	060
	5,040
	5,020
	5,000
	4,980
	4,960
	4,940
	4,920
	4,910
	890



	59
	870
	4,850
	4,830
	4,810
	4,790
	4,770
	4,750
	4,730
	4,710
	700



	60
	680
	4,660
	4,640
	4,620
	4,600
	4,580
	4,560
	4,550
	4,530
	510



	61
	490
	4,470
	4,450
	4,430
	4,420
	4,400
	4,380
	4,360
	4,340
	320



	63
	310
	4,290
	4,270
	4,250
	4,230
	4,220
	4,200
	4, 180
	4, 160
	150



	63
	130
	4,110
	4,090
	4,070
	4,060
	4,040
	4,020
	4,000
	3,990
	970



	64
	950
	3,930
	3,920
	3,900
	3,880
	3,860
	3,850
	3,830
	3,810
	790



	65
	780
	3,760
	3,740
	3,730
	3,710
	3,690
	3,670
	3,660
	3,640
	620



	66
	610
	3,590
	3,570
	3,560
	3,540
	3,520
	3,510
	3,490
	3,470
	450



	67
	440
	3,420
	3,400
	3,390
	3,370
	3,360
	3,340
	3,320
	3,310
	290



	68
	270
	3,260
	3,240
	3,220
	3,210
	3,190
	3,170
	3, 160
	3, 140
	130



	69
	110
	3,090
	3,080
	3,060
	3,040
	3,030
	3,010
	3,000
	2,980
	960



	70
	950
	2,930
	2,920
	2,900
	2,880
	2,870
	2,850
	2,840
	2,820
	800



	71
	790
	2,770
	2,760
	2,740
	2,730
	2,710
	2,690
	2,680
	2,660
	650



	72
	630
	2,620
	2,600
	2,590
	2,570
	2,550
	2,540
	2,520
	2,510
	490



	73
	480
	2,460
	2,450
	2,430
	2,410
	2,400
	2,380
	2,370
	2,350
	340



	74
	320
	2,310
	2,290
	2,280
	2,260
	2,250
	2,230
	2,220
	2,200
	190



	75
	170
	2, 160
	2,140
	2,130
	2, 110
	2,090
	2,080
	2,060
	2, 050
	030



	76
	020
	2,000
	1,990
	1,970
	1,960
	1,-940
	1,930
	1,910
	1,900
	880



	77
	870
	1,860
	1,840
	1,830
	1,810
	1,800
	1,780
	1,770
	1,750
	740



	78
	720
	1,710
	1,690
	1,680
	1,660
	1,650
	1,630
	1,620
	1,600
	590



	79
	570
	1,560
	1,550
	1,530
	1,520
	1,500
	1,490
	1,470
	1,460
	440



	80
	430
	1,410
	1,400
	1,380
	1,370
	1,360
	1, 340
	1,330
	1,310
	300



	81
	280
	1,270
	1,250
	1,240
	1,230
	1,210
	1,200
	1,180
	1, 170
	150



	82
	140
	1,120
	1,110
	1,100
	1,080
	1,070
	1,050
	1,040
	1,020
	010



	83
	990
	980
	970
	950
	940
	920
	910
	890
	880
	870



	84
	850
	840
	820
	810
	790
	780
	770
	750
	740
	720



	85
	710
	690
	680
	670
	650
	640
	620
	610
	590
	580



	86
	570
	550
	540
	520
	510
	500
	480
	470
	450
	440



	87
	420
	410
	400
	380
	370
	350
	340
	330
	310
	300



	88
	280
	270
	250
	240
	230
	210
	200
	180
	170
	160



	89
	140
	130
	110
	100
	80
	70
	60
	40
	30
	10
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41 MINUTES AFTER RELEASE 8,300 YARDS ALTITUDE

















	
	
	
	
	
	
	Elevation angle of balloon in degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	94, 870

78, 970

67, 600

59, 060

52, 400
	93, 000

77, 660

66, 640

58, 320

51, 820
	91, 200

76, 400

65, 700

57, 600

51, 250
	89, 470

75, 180

64, 790

56, 890

50, 680
	87,810

74, 000

63, 910

56, 210

50, 140
	86, 200

72, 850

63, 050

55, 540

49, 600
	84, 650

71,730

62,210

54, 880

49, 070
	83, 160

70, 650

61,390

54,240

48, 560
	81,710

69,610

60, 590

53, 610

48, 050
	80,

320

68,

590

810

59,

,000

53,

47,

560



	
	47, 070

42, 700

39, 050

35, 950

33, 290
	46, 600

42, 310

38, 720

35, 670

33, 040
	46, 130

41,920

38, 390

35, 390

32, 800
	45, 670

41,540

38, 070

35,110

32, 560
	45, 220

41,160

37, 750

34, 840

32, 330
	44,780

40, 800

37, 440

34, 570

32, 090
	44, 350

40, 430

37, 130

34, 310

31,860
	43, 930

40, 080

36, 830

34, 050

31, 640
	43, 510

39, 730

36, 530

33, 790

31,410
	43,

100

39,

390

240

36,

33,

540

31,

190



	
	30, 980

28, 950

27, 150

25, 540

24, 100
	30, 760

28, 760

26, 980

25, 390

23, 970
	30, 550

28, 570

26,810

25, 240

23, 830
	30, 340

28, 380

26, 650

25, 100

23, 700
	30, 130

28, 200

26, 490

24, 950

23, 570
	29, 930

28, 020

26, 320

24,810

23, 440
	29, 730

27, 840

26, 160

24, 660

23,310
	29, 530

27, 670

26, 010

24, 520

23, 180
	29, 330

27, 490

25, 850

24, 380

23, 050
	29,

140

27,

320

25,

700

24,

240

22,

930



	
	22,800

21,620

20, 540

19,550

18,640
	22, 680

21,510

20, 440

19, 460

18, 550
	22, 560

21, 400

20, 340

19, 370

18, 470
	22, 440

21,290

20, 240

19,270

18, 380
	22, 320

21, 180

20,

140

19, 180

18, 300
	22, 200

21, 070

20, 040

19, 090

18,210
	22, 080

20, 960

19, 940

19, 000

18, 130
	21,970

20, 860

19, 840

18,910

18, 050
	21, 850

20, 750

19, 740

18, 820

17, 960
	740

21,

650

20,

19,

650

18,

730

17,

880



	
	17, 800

17, 020

16,290

15,610

14, 970
	17, 720

16,940

16,220

15, 540

14,910
	17, 640

16,870

16, 150

15,480

14, 850
	17, 560

16, 790

16, 080

15,410

14, 790
	17, 480

16, 720

16,010

15, 350

14, 730
	17,400

16, 650

15, 940

15, 290

14, 670
	17, 320

16, 580

15, 880

15,220

14, 610
	17,250

16, 500

15,810

15, 160

14, 550
	17, 170

16, 430

15, 740

15, 100

14, 490
	17,

090

360

16,

15,

680

040

15,

.430

14,



	
	14, 380

13,810

13, 280

12,780

12,310
	14, 320

13, 760

13, 230

12, 730

12, 260
	14, 260

13, 700

13, 180

12, 680

12,210
	14, 200

13, 650

13, 130

12, 640

12, 170
	14, 150

13, 600

13,080

12, 590

12, 120
	14, 090

13, 540

13, 030

12, 540

12, 080
	14, 030

13,490

12, 980

12, 490

12, 030
	13, 980

13, 440

12,930

12,450

11,990
	13, 920

13, 390

12, 880

12, 400

11,940
	.870

13,

330

13,

.830

12,

12,

350

11,

900



	
	11,850

11,420

11,010

10, 620

10, 250
	11,810

11,380

10, 970

10, 580

10,210
	11,770

11,340

10, 940

10, 550

10, 180
	11,720

11,300

10, 900

10,510

10, 140
	11,680

11,260

10, 860

10, 470

10, 100
	11,640

11, 220

10, 820

10, 430

10, 070
	11,590

11,180

10, 780

10, 400

10, 030
	11,550

11, 140

10, 740

10, 360

10, 000
	11,510

11,090

10, 700

10, 320

9,960
	.470

11,

11,

050

10,

660

10,

290

,930

9,



	
	9,890

9,550

9,220

8,900

8,590
	9,860

9,510

9,190

8,870

8,560
	9,820

9,480

9,150

8,840

8,530
	9,790

9,450

9,120

8,810

8,510
	9,750

9,410

9,090

8,780

8,480
	9,720

9,380

9,060

8,750

8,450
	9,680

9,350

9,030

8,720

8,420
	9,650

9,320

8,990

8,690

8,390
	9,620

9,280

8,960

8,660

8,360
	9,

580

250

9,

8,

930

8,

630

8,

330
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distanc«
	
	of balloon in yards from observing
	
	point
	
	




	45.
	300
	8,270
	8,240
	8,210
	8,180
	8,160
	8,130
	8,100
	8,070
	,040



	46.
	020
	7,990
	7,960
	7,930
	7,900
	7,880
	7,850
	7,820
	7,790
	770



	47.
	740
	7,710
	7,690
	7,660
	7,630
	7,610
	7,580
	7,550
	7,530
	500



	48_
	470
	7,450
	7,420
	7,400
	7,370
	7,340
	7,320
	7,290
	7,270
	240



	49.
	220
	7,190
	7, 160
	7,140
	7,110
	7,090
	7,060
	7,040
	7,010
	990



	50.
	960
	6,940
	6,920
	6,890
	6,870
	6,840
	6,820
	6,790
	6,770
	750



	51.
	720
	6,700
	6,670
	6,650
	6,630
	6,600
	6,580
	6,550
	6,530
	510



	52.
	480
	6,460
	6,440
	6,410
	6,390
	6,370
	6,350
	6,320
	6,300
	280



	53.
	250
	6,230
	6,210
	6,190
	6,160
	6, 140
	6, 120
	6, 100
	6,070
	050



	54.
	030
	6,010
	5,990
	5,960
	5,940
	5,920
	5,900
	5,880
	5,850
	830



	55.
	810
	5,790
	5,770
	5,750
	5,730
	5,700
	5,680
	5,660
	5,640
	620



	56
	600
	5,580
	5,560
	5,540
	5,510
	5,490
	5,470
	5,450
	5,430
	410



	57.
	390
	5,370
	5,350
	5,330
	5,310
	5,290
	5,270
	5,250
	5,230
	210



	58.
	190
	5,170
	5, 150
	5, 130
	5,110
	5,090
	5,070
	5,050
	5,030
	010



	59.
	990
	4,970
	4,950
	4,930
	4,910
	4,890
	4,870
	4,850
	4,830
	810



	60.
	790
	4,770
	4,750
	4,730
	4,720
	4,700
	4,680
	4,660
	4,640
	620



	61.
	600
	4,580
	4,560
	4,540
	4,530
	4,510
	4,490
	4,470
	4,450
	430



	62.
	410
	4,390
	4,380
	4,360
	4,340
	4,320
	4,300
	4,280
	4,270
	250



	63.
	230
	4,210
	4, 190
	4,170
	4, 160
	4, 140
	4,120
	4,100
	4,080
	070



	64.
	050
	4,030
	4,010
	3,990
	3,980
	3,960
	3,940
	3,920
	3,910
	890



	65_
	870
	3,850
	3,840
	3,820
	3,800
	3, 780
	3,770
	3,750
	3,730
	710



	66_
	700
	3,680
	3,660
	3,640
	3,630
	3,610
	3,590
	3,570
	3,560
	540



	67.
	520
	3,510
	3,490
	3,470
	3,450
	3,440
	3,420
	3,400
	3,390
	370



	68.
	350
	3,340
	3,320
	3,300
	3,290
	3,270
	3,250
	3,240
	3,220
	200



	69.
	190
	3, 170
	3, 150
	3, 140
	3, 120
	3,100
	3,090
	3,070
	3,050
	040



	70.
	020
	3,000
	2,990
	2,970
	2,960
	2,940
	2,920
	2,910
	2,890
	870



	71.
	860
	2,840
	2,830
	2,810
	2,790
	2,780
	2,760
	2,740
	2,730
	710



	72.
	700
	2,680
	2,660
	2,650
	2,630
	2,620
	2,600
	2,590
	2,570
	550



	73.
	540
	2,520
	2,510
	2,490
	2,470
	2,460
	2,440
	2,430
	2,410
	400



	74.
	380
	2,360
	2,350
	2,330
	2,320
	2,300
	2,290
	2, 270
	2,260
	240



	75.
	220
	2,210
	2, 190
	2, 180
	2,160
	2,150
	2, 130
	2, 120
	2,100
	080



	76.
	070
	2,050
	2,040
	2,020
	2,010
	1,990
	1,980
	1,960
	1,950
	930



	77.
	920
	1,900
	1,890
	1,870
	1,860
	1,840
	1,820
	1,810
	1,790
	780



	78.
	760
	1,750
	1, 730
	1,720
	1,700
	1,690
	1,670
	1,660
	1,640
	630



	79.
	610
	1,600
	1,580
	1,570
	1,550
	1,540
	1,520
	1,510
	1,490
	480



	80.
	460
	1,450
	1,430
	1,420
	1,400
	1,390
	1,370
	1,360
	1,340
	330



	81.
	310
	1,300
	1,280
	1,270
	1,260
	1,240
	1,230
	1,210
	1,200
	180



	82.
	170
	1, 150
	1, 140
	1, 120
	1,110
	1,090
	1,080
	1,060
	1,050
	030



	83.
	020
	1,000
	990
	980
	960
	950
	930
	920
	900
	890



	84.
	870
	860
	840
	830
	810
	800
	780
	770
	760
	740



	85.
	730
	710
	700
	680
	670
	650
	640
	620
	610
	590



	86_
	580
	570
	550
	540
	520
	510
	490
	480
	460
	450



	87.
	440
	420
	410
	390
	380
	360
	350
	330
	320
	300



	88.
	290
	280
	260
	250
	230
	220
	200
	190
	170
	160



	89.
	140
	130
	120
	100
	90
	70
	60
	40
	30
	10
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42 MINUTES AFTER RELEASE 8,500 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon In degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5
	97, 160
	95, 240
	93, 400
	91, 630
	89, 920
	88, 270
	86, 690
	85, 160
	83, 680
	82, 250



	6
	80, 870
	79, 540
	78, 240
	76, 990
	75, 780
	74, 600
	73, 460
	72, 360
	71, 280
	70, 240



	7
	69, 230
	68, 240
	67, 280
	66, 350
	65, 450
	64, 560
	63, 700
	62, 870
	62, 050
	61,260



	8
	60, 480
	59, 720
	58, 990
	58, 270
	57, 560
	56, 880
	56, 200
	55, 550
	54, 910
	54, 280



	9-
	53, 670
	53, 070
	52, 480
	51,910
	51, 340
	50, 790
	50, 260
	49, 730
	49, 210
	48, 700



	10.
	48, 210
	47, 720
	47, 240
	46, 770
	46, 310
	45, 860
	45, 420
	44, 990
	44, 560
	44, 140



	11.
	43, 730
	43, 320
	42, 930
	42, 540
	42, 150
	41,780
	41,410
	41,040
	40, 690
	40, 340



	13.
	39, 990
	39, 650
	39, 310
	38, 980
	38, 660
	38, 340
	38, 030
	37, 720
	37,410
	37, 110



	13.
	36, 820
	36, 530
	36, 240
	35, 960
	35, 680
	35,410
	35, 130
	34, 870
	34, 610
	34, 350



	14.
	34, 090
	33,840
	33, 590
	33, 350
	33, 100
	32, 870
	32, 630
	32, 400
	32, 170
	31,950



	15.
	31,720
	31, 500
	31,290
	31,070
	30, 860
	30, 650
	30, 440
	30, 240
	30, 040
	29, 840



	16.
	29, 640
	29, 450
	29, 260
	29, 070
	28, 880
	28, 700
	28, 510
	28, 330
	28, 150
	27, 980



	17.
	27, 800
	27, 630
	27, 460
	27, 290
	27, 120
	26, 960
	26, 800
	26, 630
	26, 470
	26, 320



	18.
	26, 160
	26,010
	25, 850
	25, 700
	25, 550
	25, 400
	25, 260
	25, 110
	24, 970
	24, 830



	19.
	24, 690
	24, 550
	24,410
	24, 270
	24, 140
	24, 000
	23, 870
	23, 740
	23, 610
	23, 480



	30.

21.

22.

23.

24.
	23, 350

22, 140

21, 040

20, 030

19, 090
	23, 230

22, 030

20, 930

19, 930

19, 000
	23, 100

21,910

20, 830

19, 830

18,910
	22, 980

21, 800

20, 730

19, 740

18, 830
	22, 860

21, 690

20, 620

19, 640

18, 740
	22, 730

21, 580

20, 520

19, 550

18, 650
	22, 610

21,470

20, 420

19,460

18, 570
	22, 490

21, 360

20, 320

19, 360

18, 480
	22, 380

21,250

20, 220

19, 270

18, 400
	22, 260

21, 140

120

20,

19, 180

18, 310



	25.
	18, 230
	18, 150
	18, 060
	17, 980
	17, 900
	17, 820
	17, 740
	17, 660
	17, 580
	17, 500



	26.
	17,430
	17, 350
	17, 270
	17, 200
	17, 120
	17, 050
	16, 970
	16, 900
	16, 830
	16, 750



	27.
	16, 680
	16,610
	16, 540
	16,470
	16,400
	16, 330
	16, 260
	16, 190
	16, 120
	16, 050



	28.
	15, 990
	15, 920
	15, 850
	15, 790
	15, 720
	15, 660
	15, 590
	15, 530
	15, 460
	15, 400



	29.
	15, 330
	15, 270
	15,210
	15, 150
	15, 080
	15, 020
	14, 960
	14, 900
	14, 840
	14, 780



	30.
	14, 720
	14, 660
	14, 600
	14, 550
	14,490
	14,430
	14, 370
	14, 320
	14, 260
	14, 200



	31.
	14, 150
	14, 090
	14, 040
	13, 980
	13, 930
	13, 870
	13, 820
	13, 760
	13,710
	13, 660



	32.
	13, 600
	13, 550
	13, 500
	13,450
	13, 390
	13, 340
	13, 290
	13, 240
	13, 190
	13, 140



	33.
	13, 090
	13, 040
	12, 990
	12, 940
	12, 890
	12, 840
	12, 790
	12, 740
	12, 700
	12, 650



	34.
	12, 600
	12, 550
	12,510
	12, 460
	12,410
	12, 370
	12, 320
	12, 280
	12, 230
	12, 180



	35.
	12, 140
	12, 090
	12, 050
	12,010
	11,960
	11,920
	11,870
	11,830
	11,790
	11,740



	36-
	11,700
	11,660
	11,610
	11,570
	11,530
	11,490
	11,450
	11,400
	11,360
	11,320



	37.
	11,280
	11,240
	11,200
	11,160
	11, 120
	11,080
	11,040
	11,000
	10, 960
	10, 920



	38.
	10, 880
	10,840
	10, 800
	10, 760
	10, 720
	10, 690
	10, 650
	10, 610
	10, 570
	10, 530



	39.
	10, 500
	10, 460
	10, 420
	10, 390
	10, 350
	10,310
	10, 270
	10, 240
	10, 200
	10, 170



	40.
	10, 130
	10, 090
	10, 060
	10, 020
	9,990
	9,950
	9,920
	9,880
	9,850
	9,810



	41.
	9,780
	9,740
	9,710
	9,680
	9,640
	9,610
	9,570
	9,540
	9,510
	9,470



	42.
	9,440
	9,410
	9,370
	9,340
	9,310
	9,280
	9,240
	9,210
	9,180
	9,150



	43.
	9,120
	9,080
	9,050
	9,020
	8,990
	8,960
	8,930
	8,890
	8,860
	8,830



	44.
	8,800
	8,770
	8,740
	8,710
	8,680
	8, 650
	8,620
	8,590
	8,560
	8,530
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.0



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	




	45-

46"

47_

48.

_

49_
	500

210

930

650

390
	8,470

8,180

7,900

7,630

7,360
	8,440

8, 150

7,870

7,600

7,340
	8,410

8, 120

7,840

7,570

7,310
	8,380

8,090

7,820

7,550

7,290
	8,350

8,070

'7,

790

7,520

7,260
	8,320

8,040

7,760

7,490

7,230
	8,290

8,010

7,730

7,470

7,210
	8,270

7,980

7,710

7,440

7,180
	240

950

680

420

160



	50-

51-

52

53-

54-
	130

880

640

410

180
	7,

110

6,860

•

6,

620

6,380

6,150
	7,080

6,830

6,590

6,360

6,130
	7,060

6,810

6,570

6,340

6,

110
	7,030

6,790

6,550

6,310

6,090
	7,010

6,760

6,520

6,290

6,060
	6,980

6,740

6,500

6,270

6,040
	6,960

6,710

6,480

6,240

6,020
	6,930

6,690

6,450

6,220

6,000
	910

660

430

200

970



	55-

56

57-

58-

59-
	950

730

520

310

110
	5,930

5,

710

5,

500

5,290

5,090
	5,910

5,690

5,480

5,270

5,070
	5,890

5,670

5,460

5,250

5,050
	5,860

5,650

5,440

5,230

5,030
	5,840

5,630

5,420

5,210

5,010
	5,820

5,600

5,390

5,

190

4,990
	5,800

5,580

5,370

5,

170

4,970
	5,780

5,560

5,350

5,

150

4,950
	750

540

330

130

930



	60-

61-

62

63-

64
	910

710

520

330

150
	4,890

4,

690

4,500

4,310

4,130
	4,870

4,670

4,480

4,290

4,110
	4,850

4,650

4,460

4,280

4,090
	4,830

4,630

4,440

4,260

4,070
	4,810

4,620

4,420

4,240

4,050
	4,790

4,600

4,410

4,220

4,040
	4,770

4,580

4,390

4,200

4,020
	4,750

4,560

4,370

4,

180

4,000
	730

540

350

160

980



	65-

66-

67-

68

69-
	960

780

610

430

260
	3,950

3,770

3,590

3,420

3,250
	3,

930

3,750

3,570

3,400

3,230
	3,910

3,730

3,560

3,380

3,210
	3,890

3,710

3,540

3,370

3,

190
	3,870

3,700

3,520

3,350

3,

180
	3,860

3,680

3,500

3,330

3,

160
	3,840

3,660

3,490

3,310

3,140
	3,

820

3,640

3,470

3,300

3,

130
	800

630

450

280

110



	70-

71-

72

73

74
	090

930

760

600

440
	3,080

2,910

2,750

2,580

2,420
	3,060

2,890

2,730

2,570

2,410
	3,040

2,880

2,710

2,550

2,390
	3,030

2,860

2,700

2,530

2,370
	3,010

2,840

2,680

2,520

2,360
	2,990

2,830

2,660

2,500

2,340
	2,980

2,810

2,650

2,490

2,330
	2,960

2,790

2,630

2,470

2,310
	940

780

610

450

290



	75-

76-

77

78

79-
	280

120

960

810

650
	2,260

2,100

1,950

1,790

1,640
	2,250

2,090

1,930

1,780

1,620
	2,230

2,070

1,920

1,760

1,610
	2,210

2,060

1,900

1,740

1,590
	2,200

2,040

1,880

1,730

1,580
	2,180

2,020

1,870

1,710

1,560
	2,170

2,010

1,850

1,700

1,540
	2,150

1,990

1.840

1,680

1,530
	140

980

820

670

510



	80-

81-

82-

83-

84-
	500

350

190

040

890
	1,480

1,330

1,180

1,030

880
	1,470

1,320

1,160

1,010

860
	1,450

1,300

150

1,

1,000

850
	1,440

1,290

1,130

980

830
	1,420

1,270

1,120

970

820
	1,410

1,260

1,

100

950

800
	1,390

1,240

1,090

940

790
	1,380

1,220

1,070

920

770
	360

210

060

910

760



	85

86-

87

88

89"
	740

590

450

300

150
	730

580

430

280

130
	710

560

420

270

120
	700

550

400

250

100
	680

530

390

240

90
	670

520

370

220

70
	650

500

360

210

60
	640

490

340

190

40
	620

480

330

180

30
	610

460

310

160

10
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43 MINUTES AFTER RELEASE 8.700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon ¡n yards from observing
	
	point
	
	




	5
	99, 440
	97, 480
	95, 600
	93, 790
	92, 040
	90, 350
	88, 730
	87, 170
	85, 650
	84, 190



	«
	82, 780
	81,410
	80, 090
	78, 800
	77, 560
	76, 360
	75, 190
	74, 060
	72, 960
	71,890



	7
	70, 860
	69, 850
	68, 870
	67,910
	66, 990
	66, 080
	65, 200
	64, 350
	63, 510
	62, 700



	8
	61, 900
	61, 130
	60, 370
	59, 640
	58, 920
	58,210
	57, 530
	56, 850
	56, 200
	55, 560



	»
	54, 930
	54, 320
	53, 720
	53, 130
	52, 550
	51, 990
	51, 440
	50, 900
	50, 370
	49, 850



	10

11.

13.

13

14
	49, 340

44, 760

40, 930

37, 680

34, 890
	48, 840

44, 340

40, 580

37, 390

34, 640
	48, 350

43, 940

40, 240

37, 090

34, 380
	47, 870

43, 540

39, 900

36, 800

34, 130
	47, 400

43,

150

39, 570

36, 520

33, 880
	46, 940

42, 760

39, 240

36, 240

33, 640
	46, 490

42, 380

38, 920

35, 960

33, 400
	46, 040

42,010

38, 610

35, 690

33, 160
	45, 610

41, 640

38, 290

35, 420

32, 930
	45,

180

41, 280

37, 990

35, 150

32, 700



	15
	32, 470
	32, 240
	32, 020
	31, 800
	31,590
	31,370
	31, 160
	30, 950
	30, 740
	30, 540



	16
	30, 340
	30, 140
	29, 950
	29, 750
	29, 560
	29, 370
	29, 180
	29, 000
	28, 820
	28, 640



	17.
	28, 460
	28, 280
	28, 110
	27, 930
	27, 760
	27, 590
	27, 430
	27, 260
	27, 100
	26, 940



	18.
	26, 780
	26, 620
	26, 460
	26,310
	26, 150
	26, 000
	25, 850
	25, 700
	25, 560
	25,410



	19
	25, 270
	25, 120
	24, 980
	24, 840
	24, 710
	24, 570
	24, 430
	24, 300
	24, 170
	24, 030



	20
	23, 900
	23, 770
	23, 650
	23, 520
	23, 390
	23, 270
	23, 150
	23, 020
	22, 900
	22, 780



	21
	22, 660
	22, 550
	22, 430
	22,310
	22, 200
	22, 090
	21,970
	21,860
	21, 750
	21, 640



	22
	21, 530
	21,430
	21,320
	21,210
	21, 110
	21, 000
	20, 900
	20, 800
	20, 700
	20, 600



	23
	20, 500
	20, 400
	20, 300
	20, 200
	20,100
	20, 010
	19,910
	19, 820
	19, 730
	19, 630



	24
	19, 540
	19, 450
	19, 360
	19, 270
	19, 180
	19, 090
	19, 000
	18, 920
	18, 830
	18, 740



	25
	18, 660
	18, 570
	18,490
	18, 400
	18, 320
	18, 240
	18, 160
	18, 080
	18, 000
	17, 920



	26
	17, 840
	17, 760
	17, 680
	17, 600
	17, 530
	17, 450
	17,370
	17, 300
	17, 220
	17, 150



	27
	17, 070
	17, 000
	16, 930
	16, 860
	16, 780
	16,710
	16, 640
	16, 570
	16, 500
	16, 430



	28.
	16,360
	16, 290
	16, 230
	16, 160
	16, 090
	16, 020
	15, 960
	15, 890
	15,830
	15, 760



	29
	15, 690
	15, 630
	15, 570
	15, 500
	15, 440
	15, 380
	15,310
	15, 250
	15, 190
	15, 130



	30
	15, 070
	15,010
	14, 950
	14, 890
	14, 830
	14, 770
	14,710
	14, 650
	14, 590
	14, 540



	31
	14, 480
	14, 420
	14, 370
	14,310
	14, 250
	14, 200
	14, 140
	14, 090
	14, 030
	13, 980



	32
	13, 920
	13, 870
	13, 820
	13, 760
	13,710
	13, 660
	13, 600
	13, 550
	13, 500
	13, 450



	33
	13,400
	13, 350
	13, 300
	13, 240
	13, 190
	13, 140
	13, 090
	13, 040
	13, 000
	12, 950



	34
	12, 900
	12, 850
	12, 800
	12, 750
	12,710
	12, 660
	12,610
	12, 560
	12, 520
	12, 470



	35
	12,420
	12, 380
	12,330
	12, 290
	12, 240
	12, 200
	12, 150
	12, 110
	12, 060
	12, 020



	36
	11,970
	11, 930
	11, 890
	11,840
	11,800
	11,760
	11,710
	11,670
	11,630
	11, 590



	37
	11,540
	11,500
	11,460
	11,420
	11,380
	11,340
	11,300
	11,260
	11,220
	11, 180



	38
	11, 140
	11, 100
	11,060
	11, 020
	10, 980
	10, 940
	10, 900
	10, 860
	10, 820
	10, 780



	39
	10, 740
	10, 710
	10, 670
	10, 630
	10, 590
	10, 550
	10, 520
	10, 480
	10, 440
	10, 410



	40
	10, 370
	10, 330
	10, 290
	10, 260
	10/220
	10, 190
	10, 150
	10, 110
	10, 080
	10,040



	41
	10,010
	9,970
	9,940
	9,900
	9,870
	9,830
	9,800
	9,760
	9,730
	9,700



	42
	9,660
	9,630
	9,590
	9,560
	9,530
	9,490
	9,460
	9,430
	9,400
	9,360



	43
	9,330
	9,300
	9,260
	9,230
	9,200
	9,170
	9,140
	9,100
	9,070
	9,040



	44
	9,010
	8,980
	8,950
	8.9Í0
	8,880
	8,850
	8,820
	8,790
	8,760
	8,730
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	Elevation angle
	
	of balloon In degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45

46

47

48

49
	8,700

8,400

8,110

7,830

7,560
	8,670

8,370

8,080

7,810

7,540
	8,640

8,340

8,060

7,780

7,510
	8,610

8,310

8,030

7,750

7,4S0
	8,580

8,280

8,000

7,720

7,460
	8,550

8,260

7,970

7,700

7,430
	8,520

8,230

7,940

7,670

7,400
	8,490

8,200

7,920

7,640

7,380
	8,460

8,170

7,890

7,620

7,350
	8,430

8,140

7,860

7,590

7,330



	50

51

52

53

54
	7,300

7,050

6,800

6,560

6,320
	7,270

7,020

6,770

6,530

6,300
	7,250

6,990

6,750

6,510

6,270
	7,220

6,970

6,720

6,480

6,250
	7,200

6,950

6,700

6,460

6,230
	7,170

6,920

6,680

6,440

6,210
	7, 150

6,900

6,650

6,410

6,180
	7,120

6,870

6,630

6,390

6, 160
	7,100

6,850

6,600

6,370

6,140
	7,070

6,820

6,580

6,340

6,110



	55

56

57

58

59
	6,090

5,870

5,650

5,440

5,230
	6,070

5,850

5,630

5,420

5,210
	6,050

5,820

5,610

5,390

5,190
	6,020

5,800

5,590

5,370

5,170
	6,000

5,780

5,560

5,350

5,150
	5,980

5,760

5,540

5,330

5,120
	5,960

5,740

5,520

5,310

5, 100
	5,930

5,710

5,500

5,290

5,080
	5,910

5,690

5,480

5,270

5,060
	5,890

5,670

5,460

5,250

5,040



	60

61

62

63

64
	5,020

4,820

4,630

4,430

4,240
	5,000

4,800

4,610

4,410

4,220
	4,980

4,780

4,590

4,390

4,210
	4,960

4,760

4,570

4,380

4,190
	4,940

4,740

4,550

4,360

4,170
	4,920

4,720

4,530

4,340

4, 150
	4,900

4,700

4,510

4,320

4, 130
	4,880

4,680

4,490

4,300

4,110
	4,860

4,660

4,470

4,280

4,090
	4,840

4,650

4,450

4,260

4,080



	65

66

67

68

69
	4,060

3,870

3,690

3,520

3,340
	4,040

3,860

3,680

3,500

3,320
	4,020

3,840

3,660

3,480

3,300
	4,000

3,820

3,640

3,460

3,290
	3,980

3,800

•

3, 620

3,440

3,270
	3,960

3,780

3.600

3,430

3,250
	3,950

3,760

3,590

3,410

3,240
	3,930

3,750

3,570

3,390

3,220
	3,910

3,730

3,550

3,370

3,200
	3,890

3,710

3,530

3,360

3,180



	70

71

72

73

74
	3,170

3,000

2,830

2,660

2,510
	3, 150

2,980

2,810

2,640

2,480
	3, 130

2,960

2,790

2,630

2,460
	3,120

2,940

2,780

2,610

2,450
	3, 100

2,930

2,760

2,590

2,430
	3,080

2,910

2,740

2,580

2,410
	3,060

2,890

2,730

2,560

2,400
	3,050

2,880

2,710

2,540

2,380
	3,030

2,860

2,690

2,530

2,360
	3,010

2,840

2,680

2,510

2,350



	75

76

77

78

79
	2,330

2,170

2,010

1,850

1,690
	2,310

2, 150

1,990

1,830

1,680
	2,300

2, 140

1,980

1,820

1, 660
	2,280

2, 120

1,960

1,800

1,640
	2,270

•

2, 100

1,940

1,790

1,630
	2,250

2,090

1,930

1,770

1,610
	2,230

2,070

1,910

1,750

1,600
	2,220

2,060

1,900

1,740

1,580
	2,200

2,040

1,880

1,720

1,570
	2, 190

2,020

1,870

1,710

1,550



	80

81

82

83

84
	1,530

1,380

1,220

1,070

910
	1,520

1,360

1,210

1,050

900
	1,500

1,350

1,190

1,040

880
	1,490

1,330

1, 180

1,020

870
	1,470

1,320

1, 160

1,010

850
	1,460

1,300

1,150

990

840
	1,440

1,280

1,130

980

820
	1,420

1,270

1, 110

960

810
	1,410

1,250

1,100

950

790
	1,•390

1,240

1,080

930

780



	85

86

87

88

89
	760

610

460

300

150
	750

590

440

290

140
	730

580

430

270

120
	720

560

410

260

110
	700

550

400

240

90
	680

530

380

230

80

•
	670

520

360

210

60
	650

500

350

200

50
	640

490

330

180

30
	620

470

320

170

20
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44 MINUTES AFTER RELEASE 8.900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	of balloon In degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon
	in yards from observing
	
	point
	
	




	
	101, 730

84, 680

72, 480

63,330

56,190
	99, 720

83, 280

71, 450

62, 530

55, 560
	97, 790

81, 930

70, 450

61, 760

54, 950
	95, 940

80, 620

69, 480

61,010

54, 350
	94, 150

79, 350

68, 530

60, 270

53, 760
	92, 430

78, 110

67, 600

59, 550

53, 180
	90, 770

76, 920

66, 700

58, 850

52, 620
	89, 170

75, 760

65, 830

58, 160

52, 070
	87, 620

74, 640

64, 970

57, 490

51, 530
	86,

120

73,

550

140

64,

56,

830

50,

990



	
	50, 470

45, 790

41, 870

38, 550

35, 700
	49, 960

45, 360

41,510

38, 250

35, 430
	49, 460

44, 950

41, 160

37, 950

35, 170
	48, 970

44, 540

40, 820

37, 650

34, 920
	48, 490

44, 140

40, 480

37, 360

34, 660
	48, 020

43, 750

40, 150

37, 070

34,410
	47, 560

43, 360

39, 820

36, 790

34, 170
	47, 100

42, 980

39, 490

36, 510

33, 930
	46, 660

42, 600

39, 170

36, 230

33, 680
	220

46,

230

42,

860

38,

35,

960

450

33,



	
	33, 220

31,040

110

"29,

27, 390

25, 850
	32, 990

30, 830

28, 930

27, 230

25, 700
	32, 760

30, 630

28, 750

27, 070

25, 560
	32, 530

30, 440

28, 570

26,910

25,410
	32,310

30, 240

28, 400

26, 750

25, 270
	32, 090

30, 050

28, 230

26, 600

25, 130
	31, 880

29, 850

28, 060

26, 450

24, 990
	31, 660

29, 670

27, 890

26, 290

24, 860
	31,450

29, 480

27, 720

26, 140

24, 720
	240

31,

290

29,

27,

560

26,

000

24,

590



	
	24, 450

23, 190

22, 030

20, 970

19, 990
	24, 320

23, 070

21, 920

20, 870

19, 900
	24, 190

22, 950

21,810

20, 770

19, 800
	24, 060

22, 830

21, 700

20, 670

19,710
	23, 930

22, 710

21, 590

20, 570

19, 620
	23, 800

22, 590

21,490

20, 470

19, 530
	23, 680

22, 480

21,380

20, 370

19, 440
	23, 550

22, 360

21, 280

20, 280

19, 350
	23, 430

22, 250

21, 170

20,

180

19, 260
	310

23,

22,

140

070

21,

20,

080

19,

170



	
	19, 090

18, 250

17, 470

16, 740

16, 060
	19,000

18, 170

17, 390

16, 670

15, 990
	18, 910

18, 090

17, 320

16, 600

15, 920
	18, 830

18,010

17, 240

16, 530

15, 860
	18, 740

17, 930

17, 170

16, 460

15, 790
	18, 660

17, 850

17, 100

16, 390

15, 730
	18, 580

17, 770

17, 020

16, 320

15, 670
	18, 490

17, 700

16, 950

16, 260

15, 600
	18,410

17, 620

16, 880

16, 190

15, 540
	18,

330

17,

540

16,

810

16,

120

15,

480



	
	15, 420

14, 810

14, 240

13, 710

13,200
	15, 350

14, 750

14, 190

13, 650

13, 150
	15, 290

14, 700

14, 130

13, 600

13, 100
	15, 230

14, 640

14, 080

13,550•

13, 050
	15, 170

14, 580

14, 020

13, 500

13, 000
	15,110

14, 520

13, 970

13,450

12, 950
	15, 050

14, 470

13. 920

13, 400

12, 900
	14, 990

14,410

13, 860

13, 340

12, 850
	14, 930

14, 350

13,810

13, 290

12,810
	14,

870

14,

300

13,

760

240

13,

760

12,



	
	12, 710

12, 250

11,810

11,390

10, 990
	12, 660

12, 200

11, 770

11, 350

10, 950
	12, 620

12, 160

11,730

11,310

10, 910
	12, 570

12, 120

11, 680

11,270

10, 870
	12, 520

12, 070

11, 640

11,230

10, 830
	12, 480

12, 030

11,600

11, 190

10, 800
	12, 430

11, 980

11,560

11, 150

10, 760
	12,390

11, 940

11,510

11, 110

10, 720
	12, 340

11.900

11,470

11,070

10, 680
	290

12,

850

11,

430

11,

11,

030

640

10,



	
	10,610

10, 240

9,880

9,540

9,220
	10, 570

10, 200

9,850

9,510

9, 180
	10, 530

10, 170

9,810

9,480

9, 150
	10,490

10, 130

9,780

9,440

9, 120

j
	10, 460

10, 100

9,750

9,410

9,090
	10, 420

10, 060

9,710

9, 380

9,060
	10, 380

10, 020

9,680

9,350

9,030
	10, 350

9,990

9,640

9,310

8,990
	10,310

9,950

9,610

9,280

8,960
	270

10,

9,

920

9,

580

250

9,

8,

930
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45
	8,900
	8,870
	8,840
	8,810
	8,780
	8,750
	8,720
	8,690
	8,650
	8,620




	46
	8,590
	8,560
	8,530
	8,510
	8,480
	8,450
	8,420
	8,390
	8,360
	8,330



	47
	8,300
	8,270
	8,240
	8,210
	8, 180
	8, 160
	8, 130
	8,100
	8,070
	8,040



	48
	8,010
	7,990
	7,960
	7,930
	7,900
	7,870
	7,850
	7,820
	7,790
	7,760



	49
	7,740
	7,710
	7,680
	7,660
	7,630
	7,600
	7,570
	7,550
	7,520
	7,490



	50
	7,470
	7,440
	7,420
	7,390
	7, 360
	7,340
	7,310
	7,280
	7,260
	7,230



	51
	7,210
	7, 180
	7, 160
	7, 130
	7, 100
	7,080
	7,050
	7,030
	7,000
	6,980



	53
	6,950
	6,930
	6,900
	6,880
	6,850
	6,830
	6,800
	6,780
	6,760
	6,730



	53
	6,710
	6,680
	6,660
	6,630
	6,610
	6,590
	6,560
	6,540
	6,510
	6,490



	54
	6,470
	6,440
	6,420
	6,400
	6,370
	6,350
	6,320
	6,300
	6,280
	6,260



	55
	6,230
	6,210
	6, 190
	6, 160
	6, 140
	6, 120
	6,090
	6,070
	6,050
	6,030



	56
	6,000
	5,980
	5,960
	5,940
	5,910
	5,890
	5,870
	5,850
	5,820
	5,800



	57
	5,780
	5,760
	5,740
	5,710
	5,690
	5,670
	b, 650
	5,630
	5,600
	5,580



	58
	5,560
	5,540
	5,520
	5,500
	5,480
	5,450
	5,430
	5,410
	5,390
	5,370



	59
	5,350
	5,330
	5,310
	5,280
	5,260
	5,240
	5,220
	5,200
	5, 180
	5, 160



	60
	5, 140
	5, 120
	5, 100
	5,080
	5,060
	5,040
	5,010
	4,990
	4,970
	4,950



	61
	4,930
	4,910
	4,890
	4,870
	4,850
	4,830
	4,810
	4,790
	4,770
	4,750



	63
	4,730
	4,710
	4,690
	4,670
	4,650
	4,630
	4,610
	4,590
	4,570
	4,550



	63
	4,530
	4,520
	4,500
	4,480
	4,460
	4,440
	4,420
	4,400
	4,380
	4,360



	64
	4,340
	4,320
	4,300
	4,280
	4,260
	4,250
	4,230
	4,210
	4, 190
	4,170



	65



66

67

68

69
	4,150

3,960

3,780

3,600

3,420
	4,130

3,940

3,760

3,580

3,400
	4, 110

3,930

3,740

3,560

3,380
	4,090

3,910

3,720

3,540

3,360
	4,070

3,890

3,700

3,520

3,350
	4,060

3,870

3,690

3,510

3,330
	4,040

3,850

3,670

3,490

3,310
	4,020

3,830

3,650

3,470

3,290
	4,000

3,810

3,630

3,450

3,270
	3,980

3,800

3,610

3,430

3,260



	70

71



73

73

и
	3,240

3,060

2,890

2,720

2,550
	3,220

3,050

2,870

2,700

2,540
	3,200

3,030

2,860

2,690

2,520
	3, 190

3,010

2,840

2,670

2,500
	3, 170

3, 000

2,820

2,650

2,480
	3,150

2,980

2,810

2,640

2,470
	3,130

2,960

2,790

2,620

2,450
	3,120

2,940

2,770

2,600

2,430
	3,100

2,930

2,750

2,590

2,420
	3,080

2,910

2,740

2,570

2,400



	75

76

77



78_

79
	2,380

2,220

2,050

1,890

1,730
	2,370

2,200

2,040

1,880

1,710
	2,350

2, 190

2,020

1,860

1,700
	2,330

2, 170

2,010

1,840

1,680
	2,320

2, 150

1,990

1,830

1,670
	2,300

2, 140

1,970

1,810

1,650
	2,290

2, 120

1,960

1,790

1,630
	2,270

2, 100

1,940

1,780

1,620
	2,250

2,090

1,920

1,760

1,600
	2,240

2,070

1,910

1,750

1,590



	80
	1,570
	1,550
	1,540
	1,520
	1,510
	1,490
	1,470
	1,460
	1,440
	1,430



	81
	1,410
	1,390
	1,380
	1,360
	1,350
	1,330
	1,310
	1,300
	1,280
	1,270



	83
	1,250
	1,230
	1,220
	1,200
	1, 190
	1,170
	1,160
	1,140
	1,120
	1, 110



	83
	1,090
	1,080
	1,060
	1,050
	1,030
	1,010
	1,000
	980
	970
	950



	84
	940
	920
	900
	890
	870
	860
	840
	830
	810
	790



	85
	780
	760
	750
	730
	720
	700
	680
	670
	650
	640



	86
	620
	610
	590
	580
	560
	540
	530
	510
	500
	480



	87
	470
	450
	440
	420
	400
	390
	370
	360
	340
	330



	88
	310
	300
	280
	260
	250
	230
	220
	200
	190
	170



	89
	160
	140
	120
	110
	90
	80
	60
	50
	30
	20
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45 MINUTES AFTER RELEASE 9,100 YARDS ALTITUDE

















	
	
	
	Elevation
	
	angle of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	104,010

86, 580

74, 110

64, 750

57, 460
	101,970

85, 150

73, 060

63, 940

56, 810
	99, 990

83, 770

72, 030

63, 150

56, 190
	98, 100

82, 430

71,040

62, 380

55, 570
	96, 270

81, 130

70, 070

61, 630

54, 970
	94, 500

79, 870

69, 120

60, 890

54, 380
	92, 810

78, 650

68, 200

60, 170

53, 800
	91, 170

77, 460

67,310

59, 470

53, 240
	89, 590

76, 320

66, 430

58, 780

52, 680
	88,

060

75,

200

580

65,

58,

110

52,

140



	
	51,610

46, 820

42,810

39, 420

36, 500
	51,090

46, 380

42, 450

39, 100

36, 230
	50, 580

45, 960

42, 090

38, 800

35, 960
	50, 070

45, 540

41,740

38, 500

35, 700
	49, 580

45, 130

41,390

38, 200

35, 440
	49, 100

44, 730

41,050

37, 900

35, 190
	48, 630

44, 330

40,710

37, 610

34, 940
	48, 160

43, 940

40, 380

37, 330

34, 690
	47, 700

43, 560

40, 050

37, 050

34,440
	47,

260

43,

180

39,

730

36,

770

34,

200



	
	33, 960

31,740

29, 770

28, 010

26, 430
	33, 730

31,530

29, 580

27, 840

26, 280
	33, 490

31,320

29, 400

27, 680

26, 130
	33, 260

31,120

29, 220

27, 520

25, 990
	33, 040

30, 920

29, 040

27, 360

25, 840
	32, 810

30, 720

28, 860

27, 200

25, 700
	32, 590

30, 530

28, 690

27, 040

25, 560
	32, 370

30, 330

28, 510

26, 890

25, 420
	32, 160

30, 140

28, 340

26, 730

25, 280
	31,

950

29,

950

28,

170

26,

580

25,

140



	
	25, 000

23,710

22, 520

21, 440

20, 440
	24, 870

23, 580

22,410

21,330

20, 340
	24, 730

23, 460

22, 300

21,230

20, 250
	24, 600

23, 340

22, 190

21, 130

20, 150
	24, 470

23, 220

22, 080

21,030

20, 060
	24, 340

23, 100

21, 970

20, 930

19, 970
	24,210

22, 980

21,860

20, 830

19, 880
	24, 080

22, 870

21,750

20, 730

19, 790
	23,960

22, 750

21, 650

20, 630

19, 690
	23,

830

22,

640

21,

540

20,

540

19,

600



	
	19, 510

18, 660

17, 860

17,110

16,420
	19, 430

18, 580

17, 780

17, 040

16, 350
	19, 340

18, 490

17,710

16, 970

16, 280
	19, 230

18,410

17, 630

16, 900

16, 220
	19, 160•

18, 330

17, 560

16, 830

16, 150
	19, 080

18, 250

17, 480

16, 760

16, 080
	18, 990

18, 170

17,410

16, 690

16, 020
	18, 910

18, 090

17, 330

•16,620

15, 950
	18, 820

18, 020

17, 260

16, 550

15, 890
	18,

740

17,

940

17,

190

480

16,

830

15,



	
	15, 760

15, 150

14, 560

14,010

13, 490
	15, 700

15, 090

14, 510

13, 960

13, 440
	15, 640

15, 030

14,450

13,910

13, 390
	15, 570

14, 970

14, 390

13, 850

13, 340
	15,510

14,910

14, 340

13, 800

13, 290
	15, 450

14, 850

14, 280

13, 750

13, 240
	15, 390

14, 790

14, 230

13, 700

13, 190
	15, 330

14, 730

14, 180

13, 640

13, 140
	15, 270

14, 680

14, 120

13, 590

13, 090
	15,

210

620

14,

14,

070

13,

540

13,

040



	
	13, 000

12, 530

12, 080

11,650

11,240
	12, 950

12, 480

12, 030

11,610

11,200
	12, 900

12, 430

11,990

11, 560

11, 160
	12, 850

12, 390

11,950

11, 520

11,120
	12, 800

12, 340

11,900

11,480

11,080
	12, 760

12, 300

11,860

11,440

11,040
	12,710

12, 250

11,820

11,400

11,000
	12, 660

12,210

11,770

11, 360

10, 960
	12, 620

12, 160

11, 730

11,320

10, 920
	12,

570

120

12,

690

11.

11,

280

880

10,



	
	10, 850

10, 470

10, 110

9,760

9,420
	10,810

10, 430

10, 070

9,720

9,390
	10, 770

10, 390

10, 040

9,690

9,360
	10, 730

10, 360

10, 000

9,660

9,320
	10, 690

10, 320

9,970

9,620

9,290
	10, 650

10, 290

9,930

9,590

9,260
	10, 620

10, 250

9,900

9,560

9,230
	10, 580

10,210

9,860

9,520

9,200
	10, 540

10, 180

9,830

•

9,490

9,160
	10,

510

10,

140

9,

790

460

%

9,

130
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon
	in yards from observing
	
	point
	
	




	45-
	9,100
	9,070
	9,040
	9,010
	8,970
	8,940
	8,910
	8,880
	8,850
	5, 820



	46.
	8,790
	8,760
	8,730
	8,700
	8,670
	8,640
	8,610
	8,580
	8,550
	8,520



	47.
	8,490
	8,460
	8,430
	8,400
	8,370
	8,340
	8,310
	8,280
	8,250
	8,220



	48.
	8, 190
	8, 160
	8,140
	8,110
	8,080
	8,050
	8,020
	7,990
	7,970
	7,940



	49.
	7,910
	7,880
	7/850
	7,830
	7,800
	7,770
	7,740
	7,720
	7,690
	7,660



	50
	7,640
	7,610
	7,580
	7,560
	7,530
	7,500
	7,470
	7,450
	7,420
	7,400



	51.
	7,370
	7,340
	7,320
	7,290
	7,260
	7,240
	7,210
	7, 190
	7,160
	7,140



	52.
	7, 110
	7,080
	7,060
	7,030
	7,010
	6,980
	6,960
	6,930
	6,910
	6,880



	53.
	6,860
	6,830
	6,810
	6,780
	6,760
	6,730
	6,710
	6,680
	6,660
	6,640



	54.
	6,610
	6,590
	6,560
	6,540
	6,510
	6,490
	6,470
	6,440
	6,420
	6,400



	55.
	6,370
	6,350
	6,320
	6,300
	6,280
	6,250
	6,230
	6,210
	6, 180
	6, 160



	56.
	6,140
	6, 110
	6,090
	6,070
	6,050
	6,020
	6,000
	5,980
	5,950
	5,930



	57-
	5,910
	5,890
	5,860
	5,840
	5,820
	5,800
	5,780
	5,750
	5,730
	5,710



	58.
	5,690
	5,660
	5,640
	5,620
	5,600
	5,580
	5,550
	5,530
	5,510
	5,490



	59.
	5,470
	5,450
	5,420
	5,400
	5,380
	5,360
	5,340
	5,320
	5,300
	5,280



	60-
	5,250
	5,230
	5,210
	5, 190
	5,170
	5,150
	5, 130
	5, 110
	5,090
	5,060



	61-
	5,040
	5,020
	5,000
	4,980
	4,960
	4,940
	4,920
	4,900
	4,880
	4,860



	63.
	4,840
	4,820
	4,800
	4,780
	4,760
	4,740
	4,720
	4,700
	4,680
	4,660



	63_
	4,640
	4,620
	4,600
	4,580
	4,560
	4, 540
	4,520
	4,500
	4,480
	4,460



	64.
	4,440
	4,420
	4,400
	4,380
	4,360
	4,340
	4,320
	4,300
	4,280
	4,260



	65.
	4,240
	4,220
	4,200
	4, 190
	4,170
	4, 150
	4,130
	4, 110
	4,090
	4,070



	66.
	4,050
	4,030
	4,010
	3,990
	3,980
	3,960
	3,940
	3,920
	3,900
	3,880



	67.
	3,860
	3,840
	3,830
	3,810
	3,790
	3,770
	3,750
	3,730
	3,710
	3,700



	68-
	3,680
	3,660
	3,640
	3,620
	3,600
	3,580
	3,570
	3,550
	3,530
	3,510



	69_
	3,490
	3,470
	3,460
	3,440
	3,420
	3,400
	3,380
	3,370
	3,350
	3,330



	70-
	3,310
	3,290
	3,280
	3,260
	3,240
	3,220
	3, 200
	3,190
	3,170
	3,150



	71-
	3, 130
	3,120
	3, 100
	3,080
	3,060
	3, 040
	3,030
	3,010
	2,990
	2,970



	72-
	2,960
	2,940
	2,920
	2,900
	2,890
	2,870
	2,850
	2,830
	2,820
	2,800



	73-
	2,780
	2,760
	2,750
	2,730
	2,710
	2,700
	2,680
	2,660
	2,640
	2,630



	74_
	2,610
	2,590
	2,580
	2,560
	2,540
	2,520
	2,510
	2,490
	2,470
	2,460



	75.
	2,440
	2,420
	2,400
	2,390
	2,370
	2,350
	2,340
	2,320
	2,300
	2,290



	76.
	2,270
	2,250
	2,240
	2,220
	2,200
	2, 180
	2, 170
	2, 150
	2, 130
	2,120



	77.
	2, 100
	2,080
	2,070
	2,050
	2,030
	2,020
	2,000
	1,980
	1,970
	1,950



	78.
	1,930
	1,920
	1,900
	1,880
	1,870
	1,850
	1,830
	1,820
	1,800
	1,790



	79.
	1,770
	1,750
	1,740
	1,720
	1,700
	1,690
	1,670
	1,650
	1,640
	1,620



	80-
	1,600
	1,590
	1,570
	1,560
	1,540
	1,520
	1,510
	1,490
	1,470
	1,460



	81
	1,440
	1,430
	1,410
	1,390
	1,380
	1,360
	1,340
	1,330
	1,310
	1,300



	82
	1,280
	1,260
	1,250
	1,230
	1,210
	1,200
	1,180
	1,170
	1, 150
	1,130



	83
	1,120
	1,100
	1,090
	1,070
	1,050
	1,040
	1,020
	1,000
	990
	970



	84
	960
	940
	920
	910
	890
	880
	860
	840
	830
	810



	85
	800
	780
	760
	750
	730
	720
	700
	680
	670
	650



	86
	640
	620
	600
	590
	570
	560
	540
	520
	510
	490



	87-
	480
	460
	450
	430
	410
	400
	380
	370
	350
	330



	88-
	320
	300
	290
	270
	250
	240
	220
	210
	190
	170



	89-
	160
	140
	130
	110
	100
	80
	60
	50
	30
	20
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46 MINUTES AFTER RELEASE 9,300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon In yards from observing
	
	point
	
	




	
	106, 300

88, 480

75, 740

66, 170

58, 720
	104,210

87, 020

74, 670

65, 350

58, 060
	102, 190

85, 610

73, 620

64, 540

57, 420
	100, 250

84, 240

72, 600

63, 750

56, 790
	98, 380

82,910

71,610

62, 980

56, 180
	96, 580

81, 630

70, 640

62, 230

55, 570
	94, 850

80, 380

69, 700

61,490

54, 990
	93, 180

79, 170

68, 780

60, 780

54, 410
	91, 560

77, 990

67, 890

60, 070

53, 840
	89,

990

76,

850

67,

020

390

59,

290

53,



	
	52, 740

47, 840

43, 750

40, 280

37, 300
	52,210

47, 400

43, 380

39, 960

37, 030
	51, 690

46, 970

43, 010

39, 650

36, 750
	51, 170

46, 540

42, 650

39, 340

36, 490
	50, 670

46, 120

42, 300

39, 040

36, 220
	50, 180

45, 710

41, 950

38, 740

35, 960
	49, 690

45,310

41,610

38, 440

35, 700
	49, 220

44,910

41,270

38, 150

35, 450
	48, 750

44, 520

40, 930

37, 860

35, 200
	290

48,

44,

130

40,

610

37,

580

34,

950



	
	34, 710

32, 430

30, 420

28, 620

27, 010
	34, 470

32, 220

30, 230

28, 450

26, 860
	34, 230

32, 010

30, 040

28, 290

26, 710
	34, 000

31, 800

29, 860

28, 120

26, 560
	33, 760

31, 600

29, 680

27, 960

26,410
	33, 530

31,400

29, 500

27, 790

26, 260
	33,310

31,200

29, 320

27, 630

26, 120
	33, 090

31, 000

140

29,

27, 480

25, 970
	32, 870

30, 800

28, 970

27, 320

25, 830
	32,

650

30,

610

28,

790

27,

160

25,

690



	
	25, 550

24, 230

23, 020

21,910

20, 890
	25,410

24, 100

22, 900

21, 800

20, 790
	25, 280

23, 980

22, 790

21, 700

20, 690
	25, 140

23, 850

22, 680

21, 590

20, 600
	25, 010

23, 730

22, 560

21,490

20, 500
	24, 870

23,610

22, 450

21,390

20, 410
	24, 740

23, 490

22, 340

21,290

20, 310
	24, 610

23, 370

22, 230

21, 190

20, 220•
	24, 480

23, 250

22, 120

21, 090

20, 130
	350

24,

23,

130

22,

020

20,

990

20,

030



	
	19, 940

19, 070

18, 250

17, 490

16, 780
	19, 850

18, 980

18, 170

17, 420

16, 710
	19, 760

18, 900

18, 100

17,340

16, 640
	19, 670

18, 820

18, 020

17, 270

16, 570
	19, 590

18, 730

17, 940

17, 200

16, 500
	19, 500

18, 650

17, 870

17, 130

16, 440
	19,410

18, 570

17, 790

17, 060

16, 370
	19, 320

18, 490

17, 710

16, 990

16, 300
	19, 240

18,410

17, 640

16, 920

16, 240
	19,

150

18,

330

17,

560

16,

850

16,

170



	
	16, 110

15,480

14•, 880

14, 320

13, 790
	16, 040

15, 420

14, 830

14, 270

13, 740
	15, 980

15, 360

14, 770

14,210

13, 680
	15, 920

15, 300

14, 710

14, 160

13, 630
	15, 850

15, 240

14, 650

14, 100

13, 580
	15, 790

15, 180

14, 600

14, 050

13, 530
	15, 730

15, 120

14, 540

14, 000

13, 480
	15, 660

15, 060

14, 490

13, 940

13, 430
	15, 600

15, 000

14,430

13, 890

13, 380
	15,

540

14,

940

14,

380

13,

840

13,

330



	
	13, 280

12, 800

12, 340

11, 900

11,480
	13, 230

12, 750

12, 300

11,860

11,440
	13, 180

12, 710

12, 250

11,820

11,400
	13, 140

12, 660

12,210

11, 780

11,360
	13, 090

12, 610

12, 160

11,730

11,320
	13, 040

12, 570

12, 120

11,690

11,280
	12, 990

12, 520

12, 080

11,650

11,240
	12, 940

12, 480

12, 030

11,610

11,200
	12, 890

12, 430

11, 990

11,570

11,160
	12,

850

12,

390

11,

950

530

11.

11,

120



	
	11,080

10, 700

10, 330

9,970

9,630
	11,040

10, 660

10, 290

9,940

9,600
	11,000

10, 620

10, 260

9,900

9,560
	10, 970

10, 590

10, 220

9,870

9,530
	10, 930

10, 550

10, 180

9,830

9,500
	10, 890

10,510

10, 150

9,800

9,460
	10, 850

10, 470

10, 110

9,770

9,430
	10, 810

10, 440

10, 080

9,730

9,400
	10, 770

10, 400

10, 040

9,700

9,370
	10,

740

10,

360

10,

010

9,

660

9,

330
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	Elevati on angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	9,300
	9,270
	9,240
	9,200
	9, 170
	9, 140
	9,110
	9,080
	9,040
	9,010



	46
	8,980
	8,950
	8,920
	8,890
	8,860
	8,830
	8,790
	8,760
	8,730
	8,700



	47
	8,670
	8,640
	8,610
	8,580
	8,550
	8,520
	8,490
	8,460
	8,430
	8,400



	48
	8,370
	8,340
	8,320
	8,290
	8,260
	8,230
	8,200
	8, 170
	8,140
	8,110



	49
	8,080
	8,060
	8,030
	8,000
	7,970
	7,940
	7,910
	7,890
	7,860
	7,830



	50
	7,800
	7,780
	7, 750
	7,720
	7,690
	7,670
	7,640
	7, 610
	7,580
	7,560



	51
	7,530
	7,500
	7,480
	7,450
	7,420
	7,400
	7,370
	7,340
	7,320
	7,290



	52
	7,270
	7,240
	7,210
	7, 190
	7, 160
	7,140
	7,110
	7,080
	7,060
	7,030



	53
	7,010
	6,980
	6,960
	6,930
	6,910
	6,880
	6,860
	6,830
	6,810
	6,780



	54
	6,760
	6,730
	6,710
	6,680
	6,660
	6,630
	6,610
	6,580
	6,560
	6,540



	55
	6,510
	6,490
	6,460
	6,440
	6,420
	6,390
	6,370
	6,340
	6,320
	6,300



	56.
	6,270
	6,250
	. 6, 230
	6,200
	6,180
	6,160
	6,130
	6,110
	6,090
	6,060



	57
	6,040
	6,020
	5,990
	5,970
	5,950
	5,920
	5,900
	5,880
	5,860
	5,830



	58
	5,810
	5,790
	5,770
	5,740
	5,720
	5,700
	5,680
	5,650
	5,630
	5,610



	59
	5,590
	5,570
	5,540
	5,520
	5,500
	5,480
	5,460
	5,430
	5,410
	5,390



	60
	5,370
	5,350
	5,330
	5,300
	5,280
	5,260
	5,240
	5,220
	5,200
	5,180



	61
	5,160
	5,130
	5,110
	5,090
	5,070
	5,050
	5,030
	5,010
	4,990
	4,970



	62
	4,940
	4,920
	4,900
	4,880
	4,860
	4,840
	4,820
	4,800
	4,780
	4,760



	63
	4,740
	4,720
	4,700
	4,680
	4,660
	4,640
	4,620
	4,600
	4,580
	4,560



	64
	4,540
	4,520
	4,500
	4,480
	4,460
	4,440
	4,420
	4,400
	4,380
	4,360



	65.
	4,340
	4,320
	4,300
	4,280
	4,260
	4,240
	4,220
	4,200
	4,180
	4,160



	66
	4, 140
	4, 120
	4, 100
	4,080
	4,060
	4,040
	4,020
	4,010
	3,990
	3,970



	67
	3,950
	3,930
	3,910
	3,890
	3,870
	3,850
	3,830
	3,810
	3,800
	3,780



	68
	3,760
	3,740
	3,720
	3,700
	3,680
	3,660
	3,640
	3,630
	3,610
	3,590



	69
	3,570
	3,550
	3,530
	3,510
	3,500
	3,480
	3,460
	3,440
	3,420
	3,400



	70
	3,380
	3,370
	3,350
	3,330
	3,310
	3,290
	3,280
	3,260
	3,240
	3,220



	71
	3,200
	3,180
	3,170
	3,150
	3,130
	3,110
	3,090
	3,080
	3,060
	3,040



	72
	3,020
	3,000
	2,990
	2,970
	2,950
	2,930
	2,910
	2,900
	2,880
	2,860



	73
	2,840
	2,830
	2,810
	2,790
	2,770
	2,750
	2,740
	2,720
	2,700
	2,680



	74
	2,670
	2,650
	2,630
	2,610
	2,600
	2,580
	2,560
	2,540
	2,530
	2,510



	75
	2,490
	2,470
	2,460
	2,440
	2,420
	2,410
	2,390
	2,370
	2,350
	2,340



	76
	2,320
	2,300
	2,280
	2,270
	2,250
	2,230
	2,220
	2,200
	2, 180
	2, 160



	77
	2,150
	2,130
	2, 110
	2,100
	2,080
	2,060
	2,040
	2,030
	2,010
	1,990



	78
	1,980
	1,960
	1,940
	1,930
	1,910
	1,890
	1,880
	1,860
	1,840
	1,820



	79
	1,810
	1,790
	1,770
	1,760
	1,740
	1,720
	1,710
	1,690
	1,670
	1,660



	80
	1,640
	1,620
	1,610
	1,590
	1,570
	1,560
	1,540
	1,520
	1,510
	1,490



	81
	1,470
	1,460
	1,440
	1,420
	1,410
	1,390
	1,370
	1,360
	1,340
	1, 320



	82
	1,310
	1,290
	1,270
	1,260
	1,240
	1,220
	1,210
	1,190
	1,170
	1,160



	83
	1,140
	1,130
	1,110
	1,090
	1,080
	1,060
	1,040
	1,030
	1,010
	990



	84
	980
	960
	940
	930
	910
	900
	880
	860
	850
	830



	85

86

87

88

89
	810

650

490

320

160
	800

630

470

310

150
	780

620

450

290

130
	760

600

440

280

110
	750

590

420

260

100
	730

570

410

240

80
	720

550

390

230

60
	700

540

370

210

50
	680

520

360

190

30
	670

500

340

180

20
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47 MINUTES AFTER RELEASE 9,500 YARDS ALTITUDE

















	
	
	
	Elevation
	angle
	of balloon in degrees and tenths of a degree
	
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0Л
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	
	108, 590

90, 390

77, 370

67, 600

59, 980
	106, 450

88, 890

76, 270

66, 750

59, 310
	104, 390

87, 450

75, 200

65, 930

58, 650
	102,410

86, 050

74, 160

65, 120

58, 010
	100, 500

84, 690

73, 150

64, 330

57, 380
	98, 660

83, 380

72, 160

63, 570

56, 770
	96, 890

82, 110

71, 200

62, 820

56, 170
	95, 180

80, 870

70,260

62, 080

55, 580
	93, 530

79, 670

69, 350

61, 370

55, 000
	91,

930

78,

500

460

68,

670

60,

430

54,




	
	53, 880

48, 870

44, 690

41, 150

38, 100
	53, 330

48, 420

44, 310

40, 820

37, 820
	52, 800

47, 980

43, 940

40, 500

37, 540
	52, 270

47, 540

43, 570

40, 190

37, 270
	51, 760

47, 110

43,210

39, 880

37, 000
	51, 260

46, 690

42, 850

39, 570

36, 730
	50, 760

46, 280

42, 500

39, 270

36,470
	50, 280

45, 870

42, 160

38, 970

36,210
	49, 800

45, 470

41,810

38, 680

35, 960
	330

49,

080

45,

480

41,

38,

390

35,

700



	
	3.5, 450

33, 130

31,070

29, 240

27, 590
	35,210

32, 910

30, 880

29, 070

27, 430
	34, 970

32, 700

30, 690

28, 890

27, 280
	34, 730

32, 490

30, 500

28, 730

27, 130
	34, 490

32, 280

30, 310

28, 560

26, 980
	34, 260

32, 070

30, 130

28, 390

26, 830
	34, 030

31, 870

29, 950

28, 230

26, 680
	33, 800

31, 670

29, 770

28, 070

26, 530
	33, 570

31,470

29, 590

27,910

26, 390
	33,

350

270

31,

29,

410

27,

750

240

26,



	
	26, 100

24, 750

23, 510

22, 380

21,340
	25, 960

24, 620

23, 400

22, 270

21, 240
	25, 820

24, 490

23, 280

22, 170

21, 140
	25, 680

24, 370

23, 160

22, 060

21,040
	25, 540

24, 240

23, 050

21,950

20, 940
	25, 410

24, 120

22, 930

21,850

20, 850
	25, 270

23, 990

22, 820

21, 740

20, 750
	25, 140

23, 870

22,710

21, 640

20, 650
	25, 010

23, 750

22, 600

21, 540

20, 560
	24,

880

630

23,

490

22,

440

21,

470

20,



	
	20, 370

19, 480

18, 640

17, 870

17, 140
	20, 280

19, 390

18, 560

17, 790

17, 070
	20, 190

19, 310

18, 490

17, 720

17, 000
	20, 100

19, 220

18,410

17,640

16, 930
	20, 010

19, 140

18, 330

17, 570

16, 860
	19, 920

19, 050

18, 250

17, 500

16, 790
	19, 830

18, 970

18, 170

17, 420

16, 720
	19, 740

18, 890

18, 090

17, 350

16, 660
	19, 650

18, 810

18,020

17, 280

16, 590
	19,

560

18,

730

940

17,

210

17,

16,

520



	
	16, 450

15,810

15, 200

14, 630

14, 080
	16, 390

15, 750

15, 140

14, 570

14, 030
	16, 320

15, 690

15, 090

14, 520

13, 980
	16, 260

15, 620

15, 030

14, 460

13, 930
	16, 190

15, 560

14, 970

14,410

13, 870
	16, 130

15, 500

14,910

14, 350

13, 820
	16, 060

15, 440

14, 860

14, 300

13, 770
	16,000

15, 380

14, 800

14, 240

13, 720
	15, 940

15, 320

14, 740

14, 190

13, 670
	15,

870

260

15,

14,

690

14,

140

620

13,



	
	13, 570

13, 080

12,610

12, 160

11,730
	13, 520

13, 030

12, 560

12, 120

11, 690
	13, 470

12, 980

12, 520

12, 070

11,650
	13, 420

12, 930

12, 470

12, 030

11,610
	13, 370

12, 890

12, 430

11,990

11,570
	13, 320

12, 840

12, 380

11, 940

11, 520
	13, 270

12, 790

12, 340

11,900

11,480
	13, 220

12, 750

12, 290

11,860

11,440
	13, 170

12, 700

12, 250

11, 820

11, 400
	120

13,

650

12,

200

12,

770

11,

360

11,



	
	11,320

10, 930

10,550

10, 190

9,840
	11,280

10, 890

10, 510

10, 150

9,800
	11,240

10, 850

10, 480

10, 120

9,770
	11,200

10,810

10, 440

10, 080

9,730
	11, 160

10, 780

10,400

10, 050

9,700
	11, 120

10, 740

10, 370

10, 010

9,670
	11,080

10, 700

10, 330

9,980

9,630
	11,040

10, 660

10, 300

9,940

9,600
	11,010

10, 620

10, 260

9,910

9,670
	970

10,

590

10,

220

10,

870

9,

530

9,
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	Elevation angla
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45_

46.

47.

48.

49.
	500

170

860

550

260
	9,470

9, 140

8,830

8,520

8,230
	9,430

9, 110

8,800

8,490

8,200
	9,400

9,080

8,770

8,460

8,170
	9,370

9,050

8,740

8,430

8, 140
	9,340

9,020

8,710

8,400

8,110
	9,300

8,980

8,670

8,380

8,090
	9,270

8,950

8,640

8,350

8,060
	9,240

8,920

8,610

8,320

8,030
	



	50.

51.

52.

53.

54.
	970

690

420

160

900
	7,940

7,670

7,400

7,130

6,880
	7,920

7,640

7,370

7,110

6,850
	7,890

7,610

7,340

7,080

6,830
	7,860

7,580

7,320

7,060

6,800
	7,830

7,560

7,290

7,030

6,780
	7,800

7,530

7,260

7,000

6,750
	7,780

7,500

7,240

6,980

6,730
	7,750

7,480

7,210

6,950

6,700
	7,

7,

7,

6,

6,



	55.

56.

57.

58.

59.
	650

410

170

940

710
	6,630

6,380

6, 150

5,910

5,690
	6,600

6,360

6, 120

5,890

5,660
	6,580

6,340

6,100

5,870

5,640
	6,550

6,310

6,080

5,840

5,620
	6,530

6,290

6,050

5,820

5,600
	6,500

6,260

6,030

5,800

5,570
	6,480

6,240

6,010

5,780

5,550
	6,460

6,220

5,980

5,750

5,530
	6,

6,

5,

5,



	60.

61.

62.

63.

64.
	480

270

050

840

630
	5,460

5,240

5,030

4, 820

4,610
	5,440

5,220

5,010

4,800

4,590
	5,420

5,200

4,990

4,780

4,570
	5,400

5, 180

4,970

4,760

4,550
	5,370

5, 160

4,950

4,740

4,530
	5,350

5, 140

4,920

4,720

4,510
	5,330

5, 120

4,900

4,700

4,490
	5,310

5,090

4, 8'80

4,670

4,470
	5,

5,

4,

4,



	65.

66.

67.

68.
	430

230

030

840

650
	4,410

4,210

4,010

3,820

3,630
	4,390

4,190

3,990

3,800

3,610
	4,370

4,170

3,970

3,780

3,590
	4,350

4, 150

3,950

3,760

3,570
	4,330

4,130

3,930

3,740

3,550
	4,310

4, 110

3,920

3,720

3,530
	4,290

4,090

3,900

3,700

3,510
	4,470

4,070

3,880

3,680

3,500
	4,

4,

3,

3,



	70.

71.

72.

73.

74.
	3,

460

3,

270

090

3

900

2

720
	3,440

3,250

3,070

2,890

2,710
	3,420

3,230

3,050

2,870

2,690
	3,400

3,220

3,030

2,850

2,670
	3,380

3,200

3,010

2,830

2,650
	3,360

3,180

3,000

2,810

2,630
	3,350

3,160

2,980

2,800

2,620
	3,330

3, 140

2,960

2,780

2,600
	3,310

3, 120

2,940

2,760

2,580
	3,

3,

2,

2,



	75.

76.

77.

78.

79_
	550

370

190

020

850
	2,530

2,350

2, 180

2,000

1,830
	2,510

2,330

2, 160

1,980

1,810
	2,490

2,320

2, 140

1,970

1,800
	2,470

2,300

2, 120

1,950

1,780
	2,460

2,280

2, 110

1,930

1,760
	2,440

2,260

2,090

1,920

1,740
	2,420

2,250

2,070

1,900

1,730
	2,400

2,230

2,050

1,880

1,710
	2,

2,

2,

1,



	80.

81-

82.

83.

84_
	680

500

340

170

000
	1,660

1,490

1,320

1, 150

980
	1,640

1,470

1,300

1, 130

970
	1,620

1,450

1,280

1,120

950
	1,610

1,440

1,270

1,100

930
	1,590

1,420

1,250

1,080

910
	1,570

1,400

1,230

1,070

900
	1,560

1,390

1,220

1,050

880
	1,540

1,370

1,200

1,030

860
	



	85.

86.

87.

88.

89.
	830

660

500

330

170
	810

650

480

320

150
	800

630

460

300

130
	780

610

450

280

120
	760

600

430

270

100
	750

580

410

250

80
	730

560

400

230

70
	710

550

380

220

50
	700

530

360

200

30
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48 MINUTES AFTER RELEASE 9.700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	110,870

92, 290

79, 000

69, 020

61,240
	108, 690

90, 760

77, 880

68, 160

60, 560
	106, 580

89, 290

76, 780

67,310

59, 890
	104, 570

87, 860

75, 720

66, 490

59, 230
	102, 620

86, 480

74, 690

65, 690

58, 590
	100, 730

85, 140

73, 680

64, 900

57, 970
	98, 930

83, 830

72, 700

64, 140

57, 350
	97, 180

82, 570

71, 740

63, 390

56, 750
	95, 490

81, 350

70, 810

62, 660

56, 160
	93, 860

80,

160

69, 900

61,940

55, 580



	
	55, 010

49, 900

45, 630

42, 020

38, 900
	54, 460

49, 440

45, 250

41, 680

38, 620
	53, 910

48, 990

44,860

41,360

38, 330
	53, 380

48, 540

44, 490

41,030

38, 060
	52, 850

48,

110

44,

120

40, 720

37, 780
	52, 340

47, 680

43, 750

40, 400

37, 510
	51, 830

47, 250

43, 390

40, 090

37,240
	51, 340

46, 840

43, 040

39, 790

36, 970
	50, 850

46, 430

42, 690

39, 490

36,710
	50, 370

46, 030

42, 350

39, 200

36, 460



	
	36, 200
	35, 950
	35, 700
	35, 460
	35, 220
	34, 980
	34, 740
	34, 510
	34, 280
	34, 050



	
	33, 830
	33,610
	33, 390
	33, 170
	32, 960
	32, 750
	32, 540
	32, 330
	32, 130
	31, 930



	
	31, 730
	31, 530
	31, 340
	31, 140
	30, 950
	30, 760
	30, 580
	30, 390
	30,210
	30, 030



	
	29, 850
	29, 680
	29, 500
	29, 330
	29, 160
	28, 990
	28, 820
	28, 660
	28, 490
	28, 330



	
	28, 170
	28, 010
	27, 850
	27, 700
	27, 550
	27, 390
	27, 240
	27, 090
	26, 940
	26, 800



	
	26, 650
	26, 510
	26, 360
	26, 220
	26, 080
	25, 940
	25, 810
	25, 670
	25, 540
	25, 400



	
	25, 270
	25, 140
	25,010
	24, 880
	24, 750
	24, 620
	24, 500
	24, 380
	24, 250
	24, 130



	
	24, 010
	23, 890
	23, 770
	23, 650
	23, 530
	23, 420
	23, 300
	23, 190
	23, 080
	22, 960



	
	22, 850
	22, 740
	22, 630
	22, 520
	22, 420
	22, 310
	22, 200
	22, 100
	21,990
	21,890



	
	21, 790
	21, 680
	21, 580
	21, 480
	21,380
	21, 280
	21, 190
	21, 090
	20, 990
	20, 900



	
	20, 800
	20, 710
	20, 610
	20, 520
	20, 430
	20, 340
	20, 250
	20, 150
	20, 070
	19, 980



	
	19, 890
	19, 800
	19,710
	19, 630
	19,540
	19, 460
	19, 370
	19, 290
	19, 200
	19, 120



	
	19, 040
	18, 960
	18, 870
	18, 790
	18, 710
	18, 630
	18, 550
	18, 480
	18, 400
	18, 320



	
	18, 240
	18, 170
	18, 090
	18,010
	17, 940
	17, 870
	17, 790
	17, 720
	17, 640
	17, 570



	
	17, 500
	17, 430
	17, 360
	17, 290
	17,210
	17, 140
	17, 070
	17,010
	16, 940
	16, 870



	
	16, 800
	16, 730
	16, 670
	16, 600
	16, 530
	16, 470
	16, 400
	16, 340
	16, 270
	16,210



	
	16, 140
	16, 080
	16, 020
	15, 950
	15, 890
	15, 830
	15, 770
	15,710
	15, 640
	15, 580



	
	15, 520
	15,460
	15, 400
	15, 340
	15, 280
	15, 230
	15, 170
	15, 110
	15, 050
	14, 990



	
	14, 940
	14, 880
	14, 820
	14, 770
	14, 710
	14, 650
	14, 600
	14, 540
	14, 490
	14, 440



	
	14, 380
	14, 330
	14, 270
	14, 220
	14, 170
	14, 110
	14, 060
	14, 010
	13, 960
	13, 900



	
	13, 850
	13, 800
	13, 750
	13, 700
	13, 650
	13, 600
	13, 550
	13, 500
	13,450
	13, 400



	
	13, 350
	13, 300
	13, 250
	13, 200
	13, 160
	13, 110
	13, 060
	13,010
	12, 970
	12, 920



	
	12, 870
	12, 830
	12, 780
	12, 730
	12, 690
	12, 640
	12, 600
	12, 550
	12,510
	12, 460



	
	12, 420
	12, 370
	12, 330
	12, 280
	12, 240
	12, 190
	12, 150
	12, 110
	12, 060
	12, 020



	
	11,980
	11, 940
	11, 890
	11,850
	11,810
	11,770
	11,730
	11,680
	11, 640
	11,600



	
	11,560
	11,520
	11,480
	11,440
	11,400
	11,360
	11,320
	11,280
	11,240
	11,200



	
	11,160
	11, 120
	11, 080
	11,040
	11,000
	10, 960
	10, 930
	10, 890
	10, 850
	10, 810



	
	10, 770
	10, 730
	10, 700
	10, 660
	10, 620
	10, 590
	10, 550
	10, 510
	10, 480
	10, 440



	
	10, 400
	10, 370
	10, 330
	10, 290
	10, 260
	10, 220
	10, 190
	10, 150
	10, 120
	10, 080



	
	10, 040
	10, 010
	9,970
	9,940
	9,910
	9,870
	9,840
	9,800
	9,770
	9,730
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	Elevation
	angle
	
	of balloon In degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45
	9,700
	9,670
	9,630
	9,600
	9,570
	9,530
	9,500
	9,470
	9,430
	9,400



	46
	9,370
	9,330
	9,300
	9,270
	9,240
	9,200
	9, 170
	9, 140
	9, 110
	9,080



	47
	9,050
	9,010
	8,980
	8,950
	8,920
	8,890
	8,860
	8,830
	8,800
	8,760



	48
	8,730
	8,700
	8,670
	8,640
	8,610
	8,580
	8,550
	8,520
	8,490
	8,460



	49
	8,430
	8,400
	8,370
	8,340
	8,310
	8,280
	8,260
	8,230
	8,200
	8, 170



	50
	8, 140
	8, 110
	8,080
	8,050
	8,020
	8,000
	7,970
	7,940
	7,910
	7,880



	51
	7,850
	7,830
	7,800
	7,770
	7,740
	7,720
	7,690
	7,660
	7, 630
	7,610



	52
	7,580
	7,550
	7,520
	7,500
	7,470
	7,440
	7,420
	7,390
	7,360
	7,340



	53
	7,310
	7,280
	7,260
	7,230
	7,200
	7,180
	7, 150
	7, 130
	7, 100
	7,070



	54
	7,050
	7,020
	7,000
	6,970
	6,940
	6,920
	6,890
	6,870
	6,840
	6,820



	55
	6,790
	6,770
	6,740
	6,720
	6,690
	6,670
	6,640
	6,620
	6,590
	6,570



	56
	6,540
	6,520
	6,490
	6,470
	6,440
	6,420
	6,400
	6,370
	6,350
	6,320



	57
	6,300
	6,280
	6,250
	6,230
	6,200
	6,180
	6, 160
	6, 130
	6, 110
	6,080



	58
	6,060
	6,040
	6,010
	5,990
	5,970
	5,940
	5,920
	5,900
	5,870
	5,850



	59
	5,830
	5,810
	5,780
	5,760
	5,740
	5,710
	5,690
	5,670
	5,650
	5,620



	60
	5,600
	5,580
	5,560
	5,530
	5,510
	5, 490
	5,470
	5,440
	5,420
	5,400



	61
	5,380
	5,350
	5,330
	5,310
	5,290
	5,270
	5,240
	5,220
	5,200
	5, 180



	62
	5, 160
	5,140
	5,110
	5,090
	5,070
	5,050
	5,030
	5,010
	4,990
	4,960



	63
	4,940
	4,920
	4,900
	4,880
	4,860
	4,840
	4,820
	4,790
	4,770
	4,750



	64
	4,730
	4,710
	4,690
	4,670
	4,650
	4,630
	4,610
	4,590
	4,560
	4,540



	65
	4,520
	4,500
	4,480
	4,460
	4,440
	4,420
	4,400
	4,380
	4,360
	4,340



	66
	4,320
	4,300
	4,280
	4,260
	4,240
	4,220
	4,200
	4,180
	4, 160
	4,140



	67
	4,120
	4, 100
	4,080
	4,060
	4,040
	4,020
	4,000
	3,980
	3,960
	3,940



	68
	3,920
	3,900
	3,880
	3,860
	3,840
	3,820
	3,800
	3,780
	3,760
	3,740



	69
	3,720
	3,700
	3,680
	3,670
	3,650
	3,630
	3,610
	3,590
	3,570
	3,550



	70
	3,530
	3,510
	3,490
	3,470
	3,450
	3,430
	3,420
	3,400
	3,380
	3,360



	71
	3,340
	3,320
	3,300
	3,280
	3,260
	3,250
	3,230
	3,210
	3, 190
	3, 170



	72
	3, 150
	3, 130
	3,110
	3,100
	3,080
	3,060
	3,040
	3,020
	3,000
	2,980



	73
	2,970
	2,950
	2,930
	2,910
	2,890
	2,870
	2,850
	2,840
	2,820
	2,800



	74
	2,780
	2,760
	2,740
	2,730
	2,710
	2,690
	2,670
	2,650
	2,640
	2,620



	75
	2,600
	2,580
	2,560
	2,540
	2,530
	2,510
	2,490
	2,470
	2,450
	2,440



	76
	2,420
	2,400
	2,380
	2,360
	2,350
	2,330
	2,310
	2,290
	2,280
	2,260



	77
	2,240
	2,220
	2,200
	2, 190
	2, 170
	2,150
	2, 130
	2, 110
	2, 100
	2,080



	78
	2,060
	2,040
	2,030
	2,010
	1,990
	1,970
	1,960
	1,940
	1,920
	1,900



	79
	1,890
	1,870
	1,850
	1,830
	1,820
	1,800
	1,780
	1,760
	1,750
	1,730



	80
	1,710
	1,690
	1,680
	1,660
	1,640
	1,620
	1,610
	1,590
	1,570
	1,550



	81
	1,540
	1,520
	1,500
	1,480
	1,470
	1,450
	1,430
	1,420
	1,400
	1,380



	82
	1,360
	1,350
	1,330
	1,310
	1,290
	1,280
	1,260
	1,240
	1, 230
	1,210



	83
	1,190
	1, 170
	1,160
	1, 140
	1, 120
	1, 110
	1,090
	1,070
	1,050
	1,040



	84
	1,020
	1,000
	990
	970
	950
	930
	920
	900
	880
	870



	85
	850
	830
	810
	800
	780
	760
	750
	730
	710
	700



	86
	680
	660
	640
	630
	610
	590
	580
	560
	540
	530



	87
	510
	490
	470
	460
	440
	420
	410
	390
	370
	360



	88
	340
	320
	300
	290
	270
	250
	240
	220
	200
	190



	89
	170
	150
	140
	120
	100
	80
	70
	50
	30
	20







49 MINUTES AFTER RELEASE 9.900 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	
	113,160

94, 190

80, 630

70, 440

62, 510
	110,930

92, 640

79, 480

69, 560

61,810
	108, 780

91, 130

78, 370

68, 700

61, 120
	106, 720

89, 670

77, 280

67, 860

60, 460
	104, 730

88, 260

76, 230

67, 040

59, 800
	102,810

86, 890

75, 2'00

66, 240

59, 160
	100, 970

85, 560

74, 200

65, 460

58, 530
	99, 190

84, 270

73, 220

64, 700

57, 920
	97, 460

83, 020

72, 270

63, 950

57, 320
	95,

800

810

81,

71,

350

220

63,

720

56,



	
	56, 150

50, 930

46, 580

42, 880

39, 710
	55, 580

50, 460

46, 180

42, 540

39,410
	55, 020

50, 000

45, 790

42, 210

39, 120
	54, 480

49, 540

45,410

41, 880

38, 840
	53, 940

49, 100

45, 030

41,560

38, 560
	53, 420

48, 660

44, 660

41,240

38, 280
	52, 900

48, 230

44, 290

40, 920

38,010
	52, 390

47,810

43, 930

40,610

37, 740
	51, 900

47, 390

43, 570

40,310

37, 470
	410

51,

46,

980

43,

230

40,

000

37,

210



	
	36, 950

34, 530

32, 380

30, 470

28, 750
	36, 690

34, 300

32, 180

30, 290

28, 590
	36, 440

34, 080

31, 980

30, 110

28, 430
	36, 190

33, 860

31, 780

29, 930

28, 270
	35, 940

33, 640

31,590

29, 760

28, 110
	35, 700

33, 420

31,400

29, 590

27, 960
	35, 460

33,210

31,210

29, 420

27, 800
	35, 220

33, 000

31, 020

29, 250

27, 650
	34, 990

32, 790

30, 830

29, 080

27, 500
	34,

750

32,

580

30,

650

28,

920

27,

350



	
	27, 200

25, 790

24, 500

23, 320

22, 240
	27, 050

25, 660

24, 380

23,210

22, 130
	26, 910

25, 520

24, 260

23, 100

22, 030
	26, 760

25, 390

24, 140

22, 990

21,930
	26, 620

25, 260

24, 020

22, 880

21, 820
	26, 480

25, 130

23, 900

22, 770

21,720
	26, 340

25, 000

23, 780

22, 660

21,620
	26, 200

24, 880

23, 670

22, 550

21, 520
	26, 060

24, 750

23, 550

22, 450

21, 430
	25,

930

24,

630

440

23,

22,

340

330

21,



	
	21,230

20, 300

19, 430

18, 620

17, 860
	21,130

20,210

19, 350

18, 540

17, 790
	21,040

20, 120

19, 260

18, 460

17, 710
	20, 940

20, 030

19, 180

18, 390

17, 640
	20, 850

19, 940

19, 100

18,310

17, 570
	20, 760

19, 860

19, 020

18, 230

17, 500
	20, 660

19, 770

18, 940

18, 160

17, 430
	20, 570

19, 680

18, 860

18, 080

17, 360
	20, 480

19, 600

18, 780

18, 010

17, 290
	20,

390

19,

510

18,

700

17,

930

220

17,



	
	17, 150

16,480

15, 840

15,250

14, 680
	17, 080

16,410

15, 780

15, 190

14, 620
	17,010

16, 350

15, 720

15, 130

14, 570
	16, 940

16, 280

15, 660

15, 070

14, 510
	16, 870

16, 220

15, 600

15,010

14, 460
	16,810

16, 160

15, 540

14, 960

14, 400
	16, 740

16, 090

15, 480

14, 900

14, 350
	16, 670

16, 030

15, 420

14, 840

14, 300
	16,610

15, 970

15, 360

14, 790

14, 240
	16,

540

15,

910

300

15,

14,

730

14,

190



	
	14, 140

13, 630

13, 140

12, 670

12, 230
	14, 090

13, 580

13, 090

12, 630

12, 180
	14, 030

13, 530

13, 040

12, 580

12, 140
	13, 980

13, 480

13, 000

12, 540

12, 100
	13, 930

13, 430

12, 950

12, 490

12, 050
	13, 880

13,380

12, 900

12,450

12, 010
	13, 830

13, 330

12, 860

12, 400

11,970
	13, 780

13, 280

12,810

12, 360

11,920
	13, 730

13, 230

12, 760

12,310

11,880
	13,

680

13,

190

12,

720

12,

270

11,

840



	
	11,800

11,390

10, 990

10, 620

10, 250
	11,760

11,350

10, 960

10, 580

10, 220
	11,710

11,310

10, 920

10,540

10, 180
	11,670

11,270

10, 880

10,510

10, 140
	11,630

11,230

10, 840

10,470

10, 110
	11,590

11,190

10, 800

10,430

10, 070
	11,550

11, 150

10, 770

10, 400

10, 040
	11,510

11, 110

10, 730

10, 360

10, 000
	11,470

11,070

10, 690

10, 320

9,970
	430

11,

11,

030

10,

650

10,

290

930

9,





[image: Figure, page 100]

















	
	
	
	
	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45.
	900
	9,870
	9,830
	9,800
	9,760
	9,730
	9,690
	9,660
	9,630
	9,590




	46.
	560
	9,550
	9,490
	9,460
	9,430
	9,390
	9,360
	9, 330
	9,300
	9,260



	47-
	230
	9,200
	9, 170
	9,140
	9, 100
	9,070
	9,040
	9,010
	8,980
	8,950



	48.
	910
	8,880
	8,850
	8,820
	8,790
	8,760
	8,730
	8,700
	8,670
	8,640



	49.
	610
	8,580
	8,550
	8,520
	8,490
	8,460
	8,430
	8,400
	8,370
	8,340



	50.
	310
	8,280
	8,250
	8,220
	8,190
	8,160
	8,130
	8,100
	8,070
	8,050



	51.
	020
	7,990
	7,960
	7,930
	7,900
	7,870
	7,850
	7,820
	7,790
	7,760



	52.
	730
	7,710
	7,680
	7,650
	7,620
	7,600
	7,570
	7,540
	7,510
	7,490



	53.
	460
	7,430
	7,410
	7,380
	7,350
	7,330
	7,300
	7,270
	7,250
	7,220



	54.
	190
	7,170
	7,140
	7,110
	7,090
	7,060
	7,040
	7,010
	6,980
	6,960



	55.
	930
	6,910
	6,880
	6,860
	6,830
	6,800
	6,780
	6,750
	6,730
	6,700



	56.
	680
	6,650
	6,630
	6,600
	6,580
	6,550
	6,530
	6,500
	6,480
	6,450



	57.
	430
	6,400
	6,380
	6,360
	6,330
	6,310
	6,280
	6,620
	6,230
	6,210



	58.
	190
	6,160
	6, 140
	6,110
	6,090
	6,070
	6,040
	6,020
	6,000
	5,970



	59.
	950
	5,930
	5,900
	5,880
	5,850
	5,830
	5,810
	5,790
	5,760
	5,740



	60-
	730
	5, 690
	5,670
	5,650
	5,620
	5,600
	5,580
	5,560
	5,530
	5,510



	61.
	490
	5,470
	5,440
	5,420
	5,400
	5,380
	5,350
	5,330
	5,310
	5,290



	62.
	250
	5,240
	5,220
	5,200
	5, 180
	5,150
	5, 130
	5, 110
	5,090
	5,070



	63.
	040
	5,020
	5,000
	4,980
	4,960
	4,940
	4,910
	4,890
	4,870
	4,850



	64.
	830
	4,810
	4,790
	4,760
	4,740
	4,720
	4,700
	4,680
	4,660
	4,640



	65.
	620
	4,600
	4,570
	4,550
	4,530
	4,510
	4,490
	4,470
	4,450
	4,430



	66.
	410
	4,390
	4,370
	4,350
	4,330
	4,300
	4,280
	4,260
	4,240
	4,220



	67_
	200
	4,180
	4, 160
	4,140
	4, 120
	4,100
	4,080
	4,060
	4,040
	4,020



	68.
	000
	3,980
	3,960
	3,940
	3,920
	3,900
	3,880
	3,860
	3,840
	3,820



	69.
	800
	3,780
	3,760
	3,740
	3,720
	3,700
	3,680
	3,660
	3,640
	3,620



	70.

71.

72.

73.

74.
	600

410

220

030

840
	3,580

3,390

3,200

3,010

2,820
	3,560

3,370

3,180

2,990

2,800
	3,540

3,350

3, 160

2,970

2,780
	3,530

3,330

3,140

2,950

2,760
	3,510

3,310

3,120

2,930

2, 750
	3,490

3,290

3,100

2,910

2,730
	3,470

3,270

3,080

2,890

2,710

•
	3,450

3,250

3,060

2,880

2,690
	3,430

3,240

3,050

2,860

2,670



	75-
	650
	2,630
	2,620
	2,600
	2,580
	2,560
	2,540
	2,520
	2,510
	2,490



	76.
	470
	2,450
	2,430
	2,410
	2,400
	2,380
	2,360
	2,340
	2,320
	2,300



	77.
	290
	2,270
	2,250
	2,230
	2,210
	2, 190
	2,180
	2,160
	2, 140
	2,120



	78.
	100
	2,090
	2,070
	2,050
	2,030
	2,010
	2,000
	1,980
	1,960
	1,940



	79.
	920
	1,910
	1,890
	1,870
	1,850
	1,830
	1,820
	1,800
	1,780
	1,760



	80-
	750
	1,730
	1,710
	1,690
	1,670
	1,660
	1,640
	1,620
	1,600
	1,590



	81.
	570
	1,550
	1,530
	1,510
	1,500
	1,480
	1,460
	1,440
	1,430
	1,410



	82.
	390
	1,370
	1,360
	1,340
	1,320
	1,300
	1,290
	1,270
	1,250
	1,230



	83.
	220
	1,200
	1, 180
	1, 160
	1, 150
	1,130
	1,110
	1,090
	1,080
	1,060



	84.
	040
	1,020
	1,010
	990
	970
	950
	940
	920
	900
	880



	85.
	870
	850
	830
	810
	800
	780
	760
	740
	730
	710



	86_
	690
	670
	660
	640
	620
	610
	590
	570
	550
	540



	87.
	520
	500
	480
	470
	450
	430
	410
	400
	380
	360



	88.
	350
	330
	310
	290
	280
	260
	240
	220
	210
	190



	89.
	170
	160
	140
	120
	100
	90
	70
	50
	30
	20







MINUTES AFTER RELEASE 10,100 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon In yards
	
	fro m observing
	point
	
	



	5
	115,440
	113, 170
	110, 980
	108, 880
	106, 850
	104, 890
	103,010
	101, 190
	99, 430
	97, 740




	6.
	96, 100
	94, 510
	92, 970
	91,480
	90, 040
	88, 650
	87, 290
	85, 980
	84, 700
	83, 460



	7
	82, 260
	81,090
	79, 950
	78, 840
	77, 770
	76, 720
	75, 700
	74, 700
	73, 730
	72, 790



	8
	71,870
	70, 970
	70, 090
	69, 230
	68, 400
	67, 580
	66, 780
	66, 000
	65, 240
	64, 500



	9
	63, 770
	63, 060
	62, 360
	61, 680
	61,010
	60, 360
	59, 720
	59, 090
	58, 470
	57, 870



	10

11

12

13

14
	57, 280

51, 960

47, 520

43, 750

40, 510
	56, 700

51, 480

110

47,

43, 400

40, 210
	56, 130

51,010

46,710

43, 060

39, 920
	55, 580

50, 550

46, 320

42, 730

39, 620
	55, 030

50, 090

45, 940

42, 400

39, 340
	54, 490

49, 640

45, 560

42, 070

39, 050
	53, 970

49, 200

45, 180

41,750

38, 770
	53, 450

48, 770

44, 820

41,430

38, 500
	52, 950

48, 350

44, 460

41, 120

38, 230
	52, 450

47, 930

44, 100

40, 810

37, 960



	15
	37, 690
	37, 430
	37, 170
	36, 920
	36, 670
	36, 420
	36, 170
	35, 930
	35, 690
	35, 460



	16
	35, 220
	34, 990
	34, 760
	34, 540
	34, 320
	34, 100
	33, 880
	33, 670
	33, 450
	33, 240



	17
	33, 040
	32, 830
	32, 630
	32, 430
	32, 230
	32, 030
	31, 840
	31, 650
	31,460
	31,270



	18
	31, 080
	30, 900
	30, 720
	30, 540
	30, 360
	30, 190
	30,010
	29, 840
	29, 670
	29, 500



	19
	29, 330
	29, 170
	29, 000
	28, 840
	28, 680
	28, 520
	28, 360
	28,210
	28, 050
	27, 900



	20
	27, 750
	27, 600
	27, 450
	27, 300
	27, 160
	27,010
	26, 870
	26, 730
	26, 590
	26, 450



	21
	26,310
	26, 180
	26, 040
	25,910
	25, 770
	25, 640
	25, 510
	25, 380
	25, 250
	25, 120



	22
	25, 000
	24, 870
	24, 750
	24, 630
	24, 500
	24, 380
	24, 260
	24, 150
	24, 030
	23, 910



	23
	23, 790
	23, 680
	23, 570
	23, 450
	23, 340
	23, 230
	23, 120
	23,010
	22, 900
	22, 790



	24
	22, 680
	22, 580
	22, 470
	22, 370
	22, 270
	22, 160
	22, 060
	21, 960
	21,860
	21, 760



	25
	21, 660
	21, 560
	21,460
	21,370
	21,270
	21,170
	21, 080
	20, 990
	20, 890
	20, 800



	26
	20, 710
	20, 620
	20, 530
	20, 440
	20, 350
	20, 260
	20, 170
	20, 080
	19, 990
	19, 910



	27
	19, 820
	19, 740
	19, 650
	19, 570
	19, 480
	19, 400
	19, 320
	19, 240
	19, 160
	19, 080



	28
	19, 000
	18, 920
	18, 840
	18, 760
	18, 680
	18, 600
	18, 520
	18, 450
	18, 370
	18, 300



	29
	18, 220
	18, 150
	18, 070
	18, 000
	17, 920
	17, 850
	17, 780
	17,710
	17, 640
	17, 560



	30
	17,490
	17,420
	17, 350
	17, 280
	17,220
	17, 150
	17, 080
	17,010
	16, 940
	16, 880



	31
	16,810
	16, 740
	16, 680
	16,610
	16, 550
	16, 480
	16, 420
	16, 350
	16, 290
	16, 230



	32
	16, 160
	16, 100
	16, 040
	15, 980
	15,910
	15, 850
	15, 790
	15, 730
	15, 670
	15,610



	33
	15, 550
	15, 490
	15, 430
	15, 380
	15, 320
	15, 260
	15, 200
	15, 140
	15, 090
	15, 030



	34
	14, 970
	14, 920
	14, 860
	14,810
	14, 750
	14, 700
	14, 640
	14, 590
	14, 530
	14, 480



	35
	14, 420
	14, 370
	14, 320
	14, 270
	14,210
	14, 160
	14, 110
	14, 060
	14, 000
	13, 950



	36
	13, 900
	13, 850
	13, 800
	13, 750
	13, 700
	13, 650
	13, 600
	13, 550
	13, 500
	13, 450



	37
	13, 400
	13, 350
	13,310
	13, 260
	13,210
	13, 160
	13,110
	13, 070
	13, 020
	12, 970



	38
	12, 930
	12, 880
	12, 840
	12, 790
	12, 740
	12, 700
	12, 650
	12, 610
	12, 560
	12, 520



	39
	12, 470
	12, 430
	12, 380
	12, 340
	12, 300
	12, 250
	12,210
	12, 170
	12, 120
	12, 080



	40
	12, 040
	11,990
	11,950
	11,910
	11,870
	11,830
	11,780
	11,740
	11,700
	11, 660



	41
	11,620
	11,580
	11, 540
	11,500
	11,460
	11,420
	11, 380
	11,340
	11, 300
	11,260



	42
	11, 220
	11, 180
	11,140
	11, 100
	11, 060
	11, 020
	10, 980
	10, 950
	10,910
	10, 870



	43
	10, 830
	10, 790
	10, 760
	10, 720
	10, 680
	10, 640
	10, 610
	10, 570
	10, 530
	10, 500



	44
	10, 460
	10, 420
	10, 390
	10, 350
	10, 310
	10, 280
	10, 240
	10, 210
	10, 170
	10, 140





[image: Figure, page 102]

















	
	
	
	
	Elevation angle
	of balloon
	in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.

47.

48.

49.
	100

10

750

9

420

9

090

9

780

8
	10, 060

9,720

9,390

9,060

8,750
	10, 030

9,690

9,350

9,030

8,720
	9,990

9,650

9,320

9,000

8,690
	9,960

9,620

9,290

8,970

8,660
	9,930

9,580

9,250

8,940

8,630
	9,890

9,550

9,220

8,900

8,600
	9,860

9,520

9, 190

8,870

8,570
	9,820

9,480

9, 160

8,840

8,540
	790

450

130

810

510



	50.

51.

52.

53.

54_
	470

8

180

8

890

7

610

7

340

7
	8,440

8, 150

7,860

7,580

7,310
	8,420

8, 120

7,830

7,560

7,280
	8,390

8,090

7,810

7,530

7,260
	8,360

8,060

7,780

7,500

7,230
	8,330

8,030

7,750

7,470

7,200
	8,300

8,010

7,720

7,450

7,180
	8,270

7,980

7,690

7,420

7,150
	8,240

7,950

7,670

7,390

7, 120
	210

920

640

370

100



	55.

56.

57.

58_

59.
	070

7

810

Ü

560

6

310

6

070
	7,050

6,790

6,530

6,290

6,040
	7,020

6,760

6,510

6,260

6,020
	6,990

6, 740

6,480

6,240

6,000
	6,970

6,710

6,460

6,210

5,970
	6,940

6,690

6,430

6, 190

5,950
	6,920

6,660

6,410

6, 170

5,930
	6,890

6,630

6,380

6, 140

5,900
	6,860

6,610

6,360

6, 120

5,880
	840

580

340

090

850



	60-

61-

62.

63

64.
	830

600

370

150

930
	5,810

5,580

5,35Q

5, 120

4,900
	5,780

5,550

5,330

5, 100

4,880
	5,760

5,530

5,300

5,080

4,860
	5,740

5,510

5,280

5,060

4,840
	5,710

5,480

5,260

5,040

4,820
	5,690

5,460

5,240

5,010

4,800
	5,670

5,440

5,210

4,990

4,770
	5,640

5,420

5, 190

4,970

4,750
	620

390

170

950

730



	65

_

66

67_

68_

69.
	710

500

290

080

880
	4,690

4,480

4,270

4,060

3,860
	4,670

4,450

4,250

4,040

3,840
	4,650

4,430

4,220

4,020

3,820
	4,620

4,410

4,200

4,000

3,800
	4,600

4,390

4, 180

3,980

3,780
	4,580

4,370

4, 160

3,960

3,760
	4,560

4,350

4, 140

3,940

3,740
	4,540

4,330

4, 120

3,920

3,720
	520

310

100

900

700



	70

71.

72

73

74
	680

480

280

090

900
	3,660

3,460

3,260

3,070

2,880
	3,640

3,440

3,240

3,050

2,860
	3,620

3,420

3,220

3,030

2,840
	3,600

3,400

3,200

3,010

2,820
	3,580

3,380

3,180

2,990

2,800
	3,560

3,360

3, 170

2,970

2,780
	3,540

3,340

3, 150

2,950

2,760
	3,520

3,320

3,130

2,930

2,740
	500

300

110

920

730



	75.

76_

77_

78

79.
	710

520

330

150

960
	2,690

2,500

2,310

2, 130

1,940
	2,670

2,480

2,290

2, 110

1,930
	2,650

2,460

2,280

2,090

1,910
	2,630

2,440

2,260

2,070

1,890
	2,610

2,420

2,240

2,050

1,870
	2,590

2,410

2,220

2,040

1,850
	2,570

2,390

2,200

2,020

1,840
	2,560

2,370

2, 180

2,000

1,820
	540

350

170

980

800



	80.

81_

82_

83-

84_
	780

600

420

240

060
	1,760

1,580

1,400

1,220

1,040
	1,740

1,560

1,380

1,200

1,030
	1,730

1,550

1,370

1, 190

1,010
	1,710

1,530

1,350

1, 170

990
	1,690

1,510

1,330

1, 150

970
	1,670

1,490

1,310

1, 130

950
	1,650

1,470

1,290

1, 120

940
	1,640

1,460

1,280

1, 100

920
	620

440

260

080

900



	85

86

87,

88.

89
	880

710

530

350

180
	870

690

510

340

160
	850

670

490

320

140
	830

650

480

300

120
	810

640

460

280

110
	790

620

440

260

90
	780

600

420

250

70
	760

580

410

230

50
	740

560

390

210

40
	720

550

370

190

20







51 MINUTES AFTER RELEASE 10,300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees
	
	and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon In yards from observing
	
	point
	
	



	
	117,730

98, 000

83, 890

73, 290

65, 030
	115,410

96, 380

82, 690

72, 370

64,300
	113, 180

94, 810

81, 530

71, 480

63, 590
	111,030

93, 300

80, 400

70, 600

62, 900
	108, 960

91, 830

79,310

69, 750

62, 220
	106, 970

90, 400

78, 240

68, 920

61, 550
	105, 050

89, 020

77, 200

68, 110

60, 900
	103, 200

87, 680

76, 180

67, 310

60, 260
	101,400

86, 380

75, 190

66, 530

59, 630
	99,

670

85,

120

74,

230

65,

770

59,

020



	
	58, 410

52, 990

48, 460

44, 610

41,310
	57, 820

52, 500

48, 050

44, 260

41,010
	57, 250

52, 020

47, 640

43, 910

40, 710
	56, 680

51, 550

47, 240

43, 570

40,410
	56, 120

51,080

46, 850

43, 240

120

40,
	55, 570

50, 630

46, 460

42, 900

39, 830
	55, 040

50, 180

46, 080

42, 580

39, 540
	54, 510

49, 740

45, 710

42, 250

39, 260
	53, 990

49, 300

45, 340

41, 930

38, 980
	53,

490

48,

880

970

44,

41,

620

38,

710



	
	38, 440

35, 920

33, 690

31, 700

29, 910
	38, 170

35, 690

33, 480

31,510

29, 740
	37, 910

35, 450

33, 270

31, 330

29, 580
	37, 650

35, 220

33, 070

31, 140

29, 410
	37, 390

35, 000

32, 870

30, 960

29, 250
	37, 140

34, 770

32, 670

30, 780

29, 090
	36, 890

34, 550

32, 470

30, 610

28, 930
	36, 640

34, 330

32, 270

30, 430

28, 770
	36, 400

34, 120

32, 080

30, 260

28, 610
	36,

160

33,

900

890

31,

080

30,

28,

450



	
	28, 300

26, 830

25, 490

24, 270

23, 130
	28, 150

26, 690

25, 370

24, 150

23, 030
	27, 990

26, 560

25, 240

24, 030

22, 920
	27, 850

26, 420

25, 110

23, 920

22, 810
	27, 700

26, 280

24, 990

23, 800

22, 710
	27, 550

26, 150

24, 870

23, 690

22, 600
	27, 400

26, 010

24, 740

23, 580

22, 500
	27, 260

25, 880

24, 620

23, 460

22, 390
	27, 110

25, 750

24, 500

23, 350

22, 290
	970

26,

25,

620

380

24,

23,

240

22,

190



	
	22, 090

21, 120

20, 210

19, 370

18, 580
	21, 990

21, 030

20, 130

19, 290

18, 500
	21, 890

20, 930

20, 040

19, 210

18, 430
	21, 790

20, 840

19, 960

19, 130

18, 350
	21, 690

20, 750

19, 870

19, 050

18, 280
	21, 590

20, 660

19, 790

18, 970

18,210
	21, 500

20, 570

19, 700

18, 890

18, 130
	21, 400

20, 480

19, 620

18,810

18, 060
	21,310

20, 390

19, 540

18, 740

17, 980
	21,

210

300

20,

450

19,

18,

660

17,

910



	
	17, 840

17, 140

16, 480

15, 860

15, 270
	17,770

17, 070

16, 420

15, 800

15,210
	17, 700

17, 010

16, 360

15, 740

15, 160
	17, 630

16, 940

16, 290

15, 680

15, 100
	17, 560

16, 870

16, 230

15, 620

15, 040
	17, 490

16,810

16, 170

15, 560

14, 990
	17, 420

16, 740

16, 110

15, 500

14, 930
	17, 350

16, 680

16, 040

15, 440

14,880
	17,280

16, 610

15, 980

15, 390

14, 820
	17,

210

16,

550

15,

920

15,

330

770

14,



	
	14, 710

14, 180

13, 670

13, 180

12, 720
	14, 660

14, 120

13, 620

13, 140

12, 670
	14, 600

14, 070

13, 570

13, 090

12, 630
	14, 550

14, 020

13, 520

13, 040

12, 580
	14, 490

13, 970

13, 470

13, 000

12, 540
	14, 440

13, 920

13, 420

12, 950

12, 490
	14, 390

13, 870

13, 370

12, 900

12, 450
	14, 330

13, 820

13, 330

12, 860

12, 410
	14, 280

13, 770

13, 280

12, 810

12, 360
	230

14,

13,

720

13,

230

12,

760

320

12,



	
	12, 280

11, 850

11, 440

11,050

10, 670
	12, 230

11,810

11, 400

11,010

10, 630
	12, 190

11, 770

11,360

10, 970

10, 590
	12, 150

11,720

11,320

10, 930

10, 550
	12, 100

11, 680

11,280

10, 890

10, 520
	12, 060

11,640

11,240

10, 850

10, 480
	12, 020

11, 600

11, 200

10, 820

10, 450
	11,970

11,560

11, 160

10, 780

10, 410
	11,930

11, 520

11, 120

10, 740

10, 370
	11,

890

480

11.

11,

080

10,

700

10,

340
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	Elevation angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45
	10, 300
	10, 260
	10, 230
	10, 190
	10, 160
	10, 120
	10, 090
	10, 050
	10, 020
	9,980




	46
	9,950
	9,910
	9,880
	9,840
	9,810
	9,770
	9,740
	9,710
	9,670
	9,640



	47
	9,600
	9,570
	9,540
	9,500
	9,470
	9,440
	9,410
	9,370
	9,340
	9,310



	48
	9,270
	9,240
	9,210
	9,180
	9, 140
	9,110
	9,080
	9,050
	9,020
	8,990



	49
	8,950
	8,920
	8,890
	8,860
	8,830
	8,800
	8,770
	8,740
	8,700
	8,670



	50
	8,640
	8,610
	8,580
	8,550
	8,520
	8,490
	8,460
	8,430
	8,400
	8,370



	51
	8,340
	8,310
	8,280
	8,250
	8,220
	8, 190
	8, 160
	8, 130
	8,110
	8,080



	52
	8,050
	8,020
	7,990
	7,960
	7,930
	7,900
	7,870
	7,850
	7,820
	7,790



	53
	7,760
	7,730
	7,710
	7,680
	7,650
	7,620
	7,590
	7,570
	7,540
	7,510



	54
	7,480
	7,460
	7,430
	7,400
	7,370
	7,350
	7,320
	7,290
	7,270
	7,240



	55
	7,210
	7,190
	7, 160
	7, 130
	7,110
	7,080
	7,050
	7,030
	7,000
	6,970



	56
	6,950
	6,920
	6,900
	6,870
	6,840
	6,820
	6,790
	6,770
	6,740
	6,710



	57
	6,690
	6,660
	6,640
	6,610
	6,590
	6,560
	6,540
	6,510
	6,490
	6,460



	58
	6,440
	6,410
	6,390
	6,360
	6,340
	6,310
	6,290
	6,260
	6,240
	6,210



	59
	6,190
	6, 160
	6, 140
	6, 120
	6,090
	6,070
	6,040
	6,020
	5,990
	5,970



	60
	5,950
	5,920
	5,900
	5,880
	5,850
	5,830
	5,800
	5,780
	5,760
	5,730



	61
	5,710
	5,690
	5,660
	5,640
	5,620
	5,590
	5,570
	5,550
	5,520
	5,500



	62
	5,480
	5,450
	5,430
	5,410
	5,380
	5,360
	5,340
	5,320
	5,290
	5,270



	63
	5,250
	5,230
	5,200
	5, 180
	5,160
	5, 140
	5, 110
	5,090
	5,070
	5,050



	64
	5,020
	5,000
	4,980
	4,960
	4,930
	4,910
	4,890
	4,870
	4,850
	4,820



	65
	4,800
	4,780
	4,760
	4,740
	4,720
	4,690
	4,670
	4,650
	4,630
	4,610



	66
	4,590
	4,560
	4,540
	4,520
	4,500
	4,480
	4,460
	4,440
	4,410
	4,390



	67
	4,370
	4,350
	4,330
	4,310
	4,290
	4,270
	4,250
	4,220
	4,200
	4,180



	68
	4, 160
	4, 140
	4, 120
	4, 100
	4,080
	4,060
	4,040
	4,020
	4,000
	3,970



	69
	3,950
	3,930
	3,910
	3,890
	3,870
	3,850
	3,830
	3,810
	3,790
	3,770



	70
	3,750
	3,730
	3,710
	3,690
	3,670
	3,650
	3, 630
	3,610
	3,590
	3,570



	71
	3,550
	3,530
	3,510
	3,490
	3,470
	3,450
	3, 430
	3,410
	3,390
	3,370



	72
	3,350
	3,330
	3,310
	3,290
	3,270
	3,250
	3,230
	3,210
	3, 190
	3, 170



	73
	3, 150
	3, 130
	3, 110
	3,090
	3,070
	3,050
	3,030
	3,010
	2,990
	2,970



	74
	2,950
	2,930
	2,910
	2,900
	2,880
	2,860
	2,840
	2,820
	2,800
	2,780



	75
	2,760
	2,740
	2,720
	2,700
	2,680
	2,660
	2,640
	2,630
	2,610
	2,590



	76
	2,570
	2,550
	2,530
	2,510
	2,490
	2,470
	2,450
	2,430
	2,420
	2,400



	77
	2,380
	2,360
	2,340
	2,320
	2,300
	2,280
	2,260
	2,250
	2,230
	2,210



	78
	2, 190
	2, 170
	2, 150
	2, 130
	2, 110
	2, 100
	2,080
	2,060
	2,040
	2,020



	79
	2,000
	1,980
	1,960
	1,950
	1,930
	1,910
	1,890
	1,870
	1,850
	1,830



	80
	1,820
	1,800
	1,780
	1,760
	1,740
	1,720
	1,710
	1,690
	1,670
	1,650



	81
	1,630
	1,610
	1,590
	1,580
	1,560
	1,540
	1,520
	1,500
	1,480
	1,470



	82
	1,450
	1,430
	1,410
	1,390
	1,370
	1,360
	1,340
	1,320
	1,300
	1,280



	83
	1,260
	1,250
	1,230
	1,210
	1,190
	1, 170
	1, 160
	1,140
	1, 120
	1,100



	84
	1,080
	1,060
	1,050
	1,030
	1,010
	990
	970
	960
	940
	920



	85
	900
	880
	860
	850
	830
	810
	790
	770
	760
	740



	86
	720
	700
	680
	670
	650
	630
	610
	590
	580
	560



	87
	540
	520
	500
	490
	470
	450
	430
	410
	400
	380



	88
	360
	340
	320
	310
	290
	270
	250
	230
	220
	200



	89
	180
	160
	140
	130
	110
	90
	70
	50
	40
	20







52 MINUTES AFTER RELEASE 10,500 YARDS ALTITUDE



















	
	of balloon In degrees

Elevation angle

and tenths of a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	
	
	



	
	20, 020

99, 900

85, 520

74, 710

66, 290
	117, 650

98, 250

84, 300

73, 780

65, 550
	115,370

96, 650

83, 120

72, 860

64, 830
	113, 190

95, 110

81, 970

71, 980

64, 120
	111,080

93, 610

80, 850

71, 110

63, 430
	109, 040

92, 160

79, 760

70, 260

62, 750
	107, 090

90, 750

78, 690

69, 430

62, 080
	105, 200

89, 380

77, 660

68, 620

61, 430
	103, 370

88, 060

76, 650

67, 830

60, 790
	610

101,

86,

770

75,

670

050

67,

160

60,
	
	



	
	59, 550

54, 020

49, 400

45, 480

42, 110
	58, 950

53, 520

48, 980

45,

120

41, 800
	58, 360

53, 030

48, 560

44, 770

41, 500
	57, 780

52, 550

48, 160

44, 420

41, 190
	57, 210

52, 070

47, 760

44, 070

40, 890
	56, 650

51,610

47, 360

43, 740

40, 600
	56,110

51, 150

46, 970

43, 400

40, 310
	55, 570

50, 700

46, 590

43, 070

40, 020
	55, 040

50, 260

46, 220

42, 750

39, 740
	54,

530

49,

830

45,

850

42,

430

460

39,
	
	



	
	190

39,

36, 620

34, 340

32, 320

30, 490
	38, 920

36, 380

34, 130

32, 120

30, 320
	38, 650

36, 140

33, 920

31, 940

30, 150
	38, 380

35, 910

33,710

31, 750

29, 980
	38, 120

35, 680

33,510

31, 560

29, 820
	37, 860

35, 450

33, 300

31,380

29, 650
	37,610

35, 220

33, 100

31, 200

29, 490
	37, 350

35, 000

32, 900

31, 020

29, 330
	37, 110

34, 780

32, 700

30, 840

29, 160
	36,

860

560

34,

32,

510

670

30,

010

29,
	
	



	
	28, 850

27, 350

25, 990

24, 740

23, 580
	28, 690

27, 210

25, 860

24, 620

23, 470
	28, 540

27, 070

25, 730

24, 500

23, 360
	28, 390

26, 930

25, 600

24, 380

23, 260
	28, 230

26, 790

25, 480

24, 260

23, 150
	28, 080

26, 660

25, 350

24, 150

23, 040
	27, 940

26, 520

25, 220

24, 030

22, 930
	27, 790

26, 390

25, 100

23, 920

22, 830
	27, 640

26, 250

24,980

23, 810

22, 720
	500

27,

26,

120

860

24,

23,

690

620

22,
	
	



	
	22, 520

21,530

20, 610

19, 750

18, 940
	22, 420

21, 430

20, 520

19, 660

18, 860
	22, 310

21,340

20, 430

19, 580

18, 790
	22, 210

21, 240

20, 340

19, 500

18, 710
	22, 110

21, 150

20, 260

19, 420

18, 630
	22, 010

21,060

20, 170

19, 340

18, 560
	21, 920

20, 970

20, 080

19, 260

18, 480
	21, 820

20, 880

20, 000

19, 180

18,410
	21, 720

20, 790

19, 920

19, 100

18, 330
	21,

620

20,

700

19,

830

020

19,

260

18,
	
	



	
	18, 190

17, 480

16, 800

16, 170

15, 570
	18, 110

17,410

16, 740

16, 110

15, 510
	18, 040

17, 340

16, 670

16, 050

15, 450
	17, 970

17, 270

16,610

15, 990

15, 390
	17, 900

17, 200

16, 540

15, 920

15, 340
	17, 830

17, 130

16, 480

15, 860

15, 280
	17, 750

17, 070

16, 420

15, 800

15, 220
	17, 680

17, 000

16, 360

15, 740

15, 160
	17,610

16, 930

16, 290

15, 680

15, 110
	17,

540

16,

870

230

16,

630

15,

050

15,
	
	



	
	15, 000

14, 450

13, 930

13, 440

12,970
	14, 940

14, 400

13, 880

13, 390

12, 920
	14, 880

14, 350

13, 830

13, 340

12, 870
	14, 830

14, 290

13, 780

13, 300

12, 830
	14, 770

14, 240

13, 730

13, 250

12, 780
	14, 720

14, 190

13, 680

13, 200

12, 740
	14, 670

14, 140

13, 630

13, 150

12, 690
	14, 610

14, 090

13, 580

13, 110

12, 650
	14, 560

14, 040

13, 540

13, 060

12, 600
	14,

500

13,

980

13,

490

13,

010

12,

560
	
	



	
	12,510

12, 080

11,660

11,260

10, 870
	12, 470

12, 040

11,620

11,220

10, 830
	12, 420

11,990

11,580

11, 180

10, 800
	12, 380

11,950

11, 540

11, 140

10, 760
	12, 340

11,910

11, 500

lT, 100

10, 720
	12, 290

11, 870

11,460

11,060

10, 680
	12, 250

11,830

11,420

11,030

10, 650
	12, 210

11, 790

11,380

10, 990

10, 610
	12, 160

11,740

11,340

10, 950

10, 570
	120

12,

11,

700

300

11.

10,

910

10,

540
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	Elevation angle
	of balloon
	in degrees
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45

46.

47

48_

49.
	10, 500

10, 140

9,790

9,450

9,130
	10, 460

10, 100

9,760

9,420

9,100
	10, 430

10, 070

9,720

9,390

9,060
	10, 390

10, 030

9,690

9,360

9,030
	10, 350

10, 000

9,660

9, 320

9,000
	10, 320

9,960

9,620

9,290

8,970
	10, 280

9,930

9,590

9,260

8,940
	10, 250

9,890

9,550

9,220

8,900
	10,210

9,860

9,520

9,890

8,870
	10,

9,

9,

9,

8,



	50.

51.

52

53

54
	8,810

8,500

8,200

7,910

7,630
	8,780

8,470

8,170

7,880

7,600
	8,750

8,440

8, 140

7,860

7,570
	8,720

8,410

8,120

7,830

7,540
	8,690

8,380

8,090

7,800

7,520
	8,660

8,350

8,060

7,770

7,490
	8,620

8,320

8,030

7,740

7,460
	8,590

8,290

8,000

7,710

7,430
	8,560

8,260

7,970

7,680

7,410
	8,

8,

7,

7,

7,



	55.

56.

57.

58.

59.
	7,350

7,080

6,820

6,560

6,310
	7,320

7,060

6,790

6,540

6,280
	7, 300

7,030

6,770

6,510

6,260
	7,270

7,000

6,740

6,480

6,230
	7,240

6,980

6,720

6,460

6,210
	7,220

6,950

6,690

6,430

6, 190
	7, 190

6,920

6,660

6,410

6, 160
	7, 160

6,900

6,640

6,380

6, 140
	7,140

6,870

6,610

6,360

6,110
	7,

6,

G,

6,



	60.

61.

62.

63.

64.
	6,060

5,820

5,580

5,350

5, 120
	6,040

5,800

5,560

5,330

5, 100
	6,010

5,770

5,540

5,300

5,080
	5,990

5,750

5,510

5,280

5,050
	5,960

5,720

5,490

5,260

. 5, 030
	5,940

5,700

5,470

5,240

5,010
	5,920

5,680

5,440

5,210

4,990
	5,890

5,650

5,420

5, 190

4,960
	5,870

5,630

5,400

5,170

4,940
	5,

5,

5,

5,



	65.

66.

67.

68.

69.
	4,900

4,670

4,460

4,240

4,030
	4,870

4,650

4,440

4,220

4,010
	4, 850

4,630

4,410

4,200

3,990
	4,830

4,610

4,390

4,180

3,970
	4,810

4,590

4,370

4,160

3,950
	4,790

4,570

4,350

4, 140

3,930
	4,760

4,540

4,330

4, 110

3,900
	4,740

4,520

4,310

4,090

3,880
	4,720

4,500

4,280

4,070

3,860
	4,

4,

4,

4,



	70.

71.

72.

73.

74-
	3,820

3,620

3,410

3,210

3,010
	3,800

3,590

3,390

3,190

2,990
	3,780

3,570

3,370

3, 170

2,970
	3,760

3, 550

3,350

3, 150

2,950
	3,740

3, 530

3,330

3, 130

2,930
	3,720

3,510

3,310

3,110

2,910
	3,700

3,490

3,290

3,090

2,890
	3,680

3,470

3,270

3,070

2,870
	3,660

3,450

3,250

3,050

2,850
	3,

3,

3,

3,



	75

76.

77.

78.

79.
	2,810

2,620

2,420

2,230

2,040
	2,790

2,600

2,400

2,210

2,020
	2,770

2,580

2,390

2, 190

2,000
	2,750

2,560

2,370

2, 170

1,980
	2,740

2,540

2,350

2, 160

1,960
	2,720

2,520

2,330

2, 140

1,950
	2,700

2,500

2,310

2,120

1,930
	2,680

2,480

2,290

2,100

1,910
	2,660

2,460

2,270

2,080

1,890
	2,

2,

2,

2,



	80.

81.

82.

83.

84.
	1,850

1,660

1,480

1,290

1,100
	1,830

1,640

1,460

1,270

1,090
	1,810

1,630

1,440

1,250

1,070
	1,790

1,610

1,420

1,230

1,050
	1,780

1,590

1,400

1,210

1,030
	1,760

1,570

1,380

1,200

1,010
	1,740

1,550

1,360

1, 180

990
	1,720

1,530

1,350

1,160

970
	1,700

1,510

1,330

1, 140

960
	



	85.

86.

87.

88-

89.
	920

730

550

370

180
	900

720

530

350

160
	880

700

510

330

150
	860

680

500

310

130
	840

660

480

290

110
	830

640

460

270

90
	810

620

440

260

70
	790

610

420

240

60
	770

590

400

220

40
	







MINUTES AFTER RELEASE 10,700 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	



	5
	122, 300
	119,890
	117,570
	115,350
	113,200
	111, 120
	109, 130
	107, 200
	105, 340
	103, 540




	6
	101,800
	100, 120
	98, 500
	96, 920
	95, 390
	93,910
	92, 480
	91, 080
	89, 730
	88, 420



	7
	87, 140
	85, 900
	84, 700
	83, 530
	82, 390
	81,280
	80, 190
	79, 140
	78, 110
	77, 110



	8
	76, 130
	75, 180
	74, 250
	73, 350
	72, 460
	71, 600
	70, 750
	69, 920
	69, 120
	68, 330



	9
	67, 560
	66, 800
	66, 060
	65, 340
	64, 630
	63, 940
	63, 260
	62, 600
	61, 950
	61,310



	10

11

12

13

14
	60, 680

55, 050

50, 340

46, 350

42, 920
	60, 070

54,540

49, 910

45, 980

42, 600
	59, 470

54, 040

49,490

45, 620

42, 290
	58, 880

53, 550

49, 070

45, 260

41,980
	58, 300

53, 070

48, 670

44, 910

41,670
	57, 730

52, 590

48, 260

44, 570

41, 370
	57, 180

52, 130

47, 870

44, 230

41, 080
	56, 630

51, 670

47, 480

43, 890

40, 790
	56, 090

51, 220

47,

100

43, 560

40, 500
	55, 560

50, 770

46, 720

43, 240

40, 210



	15
	39, 930
	39, 660
	39, 380
	39, 110
	38, 850
	38, 580
	38, 320
	3.8, 070
	37,810
	37, 560



	16
	37, 320
	37, 070
	36, 830
	36, 590
	36, 360
	36, 120
	35, 890
	35, 670
	35, 440
	35, 220



	17
	35, 000
	34, 780
	34, 570
	34, 350
	34, 140
	33, 940
	33, 730
	33, 530
	33, 330
	33, 130



	18
	32, 930
	32, 740
	32, 540
	32, 350
	32, 170
	31,980
	31,790
	31,610
	31,430
	31,250



	19
	31,070
	30, 900
	30, 730
	30, 550
	30, 380
	30, 220
	30, 050
	29, 880
	29, 720
	29, 560



	20
	29, 400
	29, 240
	29, 080
	28, 930
	28, 770
	28, 620
	28, 470
	28, 320
	28, 170
	28, 020



	21
	27, 870
	27, 730
	27, 590
	27, 440
	27, 300
	27, 160
	27, 020
	26, 890
	26, 750
	26, 620



	22
	26, 480
	26, 350
	26, 220
	26, 090
	25, 960
	25, 830
	25, 700
	25, 580
	25, 450
	25, 330



	23
	25, 210
	25, 090
	24, 970
	24, 850
	24, 730
	24, 610
	24, 490
	24, 380
	24, 260
	24, 150



	24
	24, 030
	23, 920
	23, 810
	23, 700
	23, 590
	23, 480
	23, 370
	23, 260
	23, 160
	23, 050



	25
	22, 950
	22, 840
	22, 740
	22, 640
	22, 530
	22, 430
	22, 330
	22, 230
	22, 130
	22, 040



	26
	21, 940
	21, 840
	21, 750
	21, 650
	21,560
	21,460
	21,370
	21,270
	21, 180
	21,090



	27
	21,000
	20, 910
	20, 820
	20, 730
	20, 640
	20, 550
	20, 470
	20, 380
	20, 290
	20, 210



	28
	20, 120
	20,040
	19, 960
	19, 870
	19, 790
	19, 710
	19, 620
	19, 540
	19,460
	19, 380



	29
	19, 300
	19, 220
	19, 150
	19, 070
	18, 990
	18, 910
	18, 840
	18, 760
	18, 680
	18, 610



	30
	18, 530
	18,460
	18, 380
	18,310
	18, 240
	18, 170
	18, 090
	18, 020
	17, 950
	17, 880



	31
	17,810
	17, 740
	17, 670
	17, 600
	17, 530
	17, 460
	17, 390
	17, 320
	17, 260
	17, 190



	32
	17, 120
	17,060
	16, 990
	16, 930
	16, 860
	16, 800
	16, 730
	16, 670
	16, 600
	16, 540



	33
	16,480
	16,410
	16, 350
	16, 290
	16, 230
	16, 170
	16, 100
	16, 040
	15, 980
	15, 920



	34
	15, 860
	15, 800
	15, 750
	15, 690
	15, 630
	15, 570
	15,510
	15,450
	15, 400
	15, 340



	35
	15, 280
	15, 230
	15, 170
	15, 110
	15,060
	15, 000
	14, 950
	14, 890
	14, 840
	14, 780



	36
	14, 730
	14, 670
	14, 620
	14, 570
	14,510
	14, 460
	14,410
	14, 360
	14, 300
	14, 250



	37
	14, 200
	14, 150
	14, 100
	14, 050
	13, 990
	13, 940
	13, 890
	13, 840
	13, 790
	13, 750



	38
	13, 690
	13, 650
	13, 600
	13, 550
	13, 500
	13, 450
	13, 400
	13, 360
	13,310
	13, 260



	39
	13,210
	13, 170
	13, 120
	13, 070
	13, 030
	12, 980
	12, 930
	12, 890
	12, 840
	12, 800



	40
	12, 750
	12, 710
	12, 660
	12, 620
	12, 570
	12, 530
	12, 480
	12, 440
	12, 400
	12, 350



	41
	12,310
	12, 270
	12, 220
	12, 180
	12, 140
	12, 090
	12, 050
	12,010
	11,970
	11,930



	42
	11,880
	11,840
	11,800
	11,760
	11,720
	11,680
	11,640
	11,600
	11,550
	11,510



	43
	11,470
	11,430
	11,390
	11,350
	11,320
	11,280
	11,240
	11,200
	11, 160
	11, 120



	44
	11,080
	11,040
	11,000
	10, 960
	10, 930
	10, 890
	10, 850
	10, 810
	10, 770
	10, 740
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.0
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon
	in yards from observing
	
	point
	
	




	45.

46.

47.

48.

49-
	10, 700

10, 330

9,980

9,630

9,300
	10, 660

10, 300

9,940

9,600

9,270
	10, 630

10, 260

9,910

9,570

9,240
	10, 590

10, 230

9,870

9,530

9,200
	10, 550

190

10,

9,840

9,500

9, 170
	10, 510

10, 150

9,800

9,470

9,140
	10, 480

10, 120

9,770

9,430

9, 110
	10, 440

10, 080

9,740

9,400

9,070
	10, 410

10, 050

9,700

9,370

9,040
	370

10,

010

10,

670

9,

330

9,

010

9,



	50.

51.

52-

53.

54.
	8,980

8,660

8,360

8,060

7,770
	8,950

8,630

8,330

8,030

7,750
	8,910

8,600

8,300

8,000

7,720
	8,880

8,570

8,270

7,980

7,690
	8,850

8,540

8,240

7,950

7,660
	8,820

8,510

8,210

7,920

7,630
	8,790

8,480

8, 180

7,890

7,600
	8,760

8,450

8, 150

7,860

7,580
	8,730

8,420

8, 120

7,830

7,550
	700

8,

390

8,

090

8,

800

7,

520



	55.
	7,490
	7,460
	7,440
	7,410
	7,380
	7,350
	7,330
	7,300
	7,270
	240



	56.
	7,220
	7, 190
	7,160
	7, 140
	7, 110
	7,080
	7,060
	7,030
	7,000
	980



	57.
	6,950
	6,920
	6,900
	6,870
	6,840
	6,820
	6,790
	6,760
	6,740
	710



	58.
	6,690
	6,660
	6,630
	6,610
	6,580
	6,560
	6,530
	6,510
	6,480
	450



	59.
	6,430
	6,400
	6,380
	6,350
	6,330
	6,300
	6,280
	6,250
	6,230
	200



	60.
	6, 180
	6, 150
	6,130
	6, 100
	6,080
	6,050
	6,030
	6,000
	5,980
	960



	61.
	5,930
	5,910
	5,880
	5,860
	5,830
	5,810
	5,790
	5,760
	5,740
	710



	62.
	5,690
	5,670
	5,640
	5,620
	5,590
	5,570
	5,550
	5,520
	5,500
	480



	63.
	5,450
	5,430
	5,400
	5,380
	5,360
	5,330
	5,310
	5,290
	5,270
	240



	64.
	5,220
	5,200
	5,170
	5, 150
	5, 130
	5, 100
	5,080
	5,060
	5,030
	010



	65.
	4,990
	4,970
	4,940
	4,920
	4,900
	4,880
	4,850
	4,830
	4,810
	790



	66-
	4,760
	4,740
	4,720
	4,700
	4,670
	4,650
	4,630
	4,610
	4,590
	560



	67.
	4,540
	4,520
	4,500
	4,480
	4,450
	4,430
	4,410
	4,390
	4,370
	340



	68.
	4,320
	4,300
	4,280
	4,260
	4,240
	4,210
	4, 190
	4, 170
	4, 150
	130



	69.
	4, 110
	4,090
	4,060
	4,040
	4,020
	4,000
	3,980
	3,960
	3,940
	920



	70.
	3,890
	3,870
	3,850
	3,830
	3,810
	3,790
	3,770
	3,750
	3,730
	,-710



	71.
	3,680
	3,660
	3,640
	3,620
	3,600
	3,580
	3,560
	3,540
	3,520
	500



	72.
	3,480
	3,460
	3,440
	3,410
	3,390
	3,370
	3,350
	3,330
	3,310
	290



	73.
	3,270
	3,250
	3,230
	3,210
	3, 190
	3, 170
	3, 150
	3, 130
	3,110
	090



	74.
	3,070
	3,050
	3,030
	3,010
	2,990
	2,970
	2,950
	2,930
	2,910
	890



	75.
	2,870
	2,850
	2,830
	2,810
	2,790
	2,770
	2,750
	2,730
	2,710
	690



	76.
	2,670
	2,650
	2,630
	2,610
	2,590
	2,570
	2,550
	2, 530
	2,510
	490



	77.
	2,470
	2,450
	2,430
	2,410
	2,390
	2,370
	2,350
	2,330
	2,310
	290



	78.
	2,270
	2,250
	2,240
	2,220
	2,200
	2,180
	2, 160
	2, 140
	2, 120
	100



	79.
	2,080
	2,060
	2,040
	2,020
	2,000
	1,980
	1,960
	1,940
	1,930
	910



	80.
	1,890
	1,870
	1,850
	1,830
	1,810
	1,790
	1,770
	1,750
	1,730
	710



	81.
	1,690
	1,680
	1,660
	1,640
	1,620
	1,600
	1,580
	1,560
	1,540
	520



	82.
	1,500
	1,480
	1,470
	1,450
	1,430
	1,410
	1,390
	1,370
	1,350
	330



	83.
	1,310
	1,290
	1,280
	1,260
	1,240
	1,220
	1,200
	1,180
	1,160
	140



	84.
	1, 120
	1, 110
	1,090
	1,070
	1,050
	1,030
	1,010
	990
	970
	950



	85.
	940
	920
	900
	880
	860
	840
	820
	800
	790
	770



	86.
	750
	730
	710
	690
	670
	650
	640
	620
	600
	580



	87.
	560
	540
	520
	500
	490
	470
	450
	430
	410
	390



	88.
	370
	350
	340
	320
	300
	280
	260
	240
	220
	210



	89.
	190
	170
	150
	130
	110
	90
	70
	60
	40
	20







MINUTES AFTER RELEASE 10,900 YARDS ALTITUDE




	
	
	
	
	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon
	in yards from observing
	
	point
	
	



	5
	124, 590
	122, 130
	119,770
	117,500
	115,310
	113,200
	111,170
	109, 210
	107, 310
	105, 480




	6.
	. 103,710
	101, 990
	100, 340
	98, 730
	97, 180
	95, 670
	94, 210
	92, 790
	91,410
	90, 070



	!
	88, 770
	87, 510
	86, 280
	85, 090
	83, 930
	82, 790
	81, 690
	80, 620
	79, 570
	78, 550



	8
	77, 560
	76, 590
	75, 640
	74, 720
	73, 810
	72, 930
	72, 070
	71,230
	70,410
	69, 610



	9
	68, 820
	68, 050
	67, 300
	66, 560
	65, 840
	65, 140
	64, 450
	63, 770
	63, 100
	62, 450



	10
	61,820
	61, 190
	60, 580
	59, 980
	59, 390
	58, 810
	58, 240
	57, 690
	57, 140
	56, 600



	11
	56, 080
	55, 560
	55, 050
	54, 550
	54, 060
	53, 580
	53, 100
	52, 630
	52, 130
	51, 720



	12
	51, 280
	50, 840
	50, 410
	49, 990
	49, 580
	49, 170
	48, 760
	48, 370
	47, 980'
	47, 590



	13
	47,210
	46, 840
	46, 470
	46, 110
	45, 750
	45, 400
	45, 060
	44, 710
	44, 380
	44, 040



	14
	43, 720
	43, 400
	43, 080
	42, 760
	42, 450
	42, 150
	41, 850
	41,550
	41,250
	40, 970



	15
	40, 680
	40, 400
	40, 120
	39, 840
	39, 570
	39, 300
	39, 040
	38, 780
	38, 520
	38, 260



	16
	38, 010
	37, 760
	37, 520
	37, 270
	37, 030
	36, 800
	36, 560
	36, 330
	36, 100
	35, 880



	17
	35, 650
	35, 430
	35,210
	35, 000
	34, 780
	34, 570
	34, 360
	34, 150
	33, 950
	33, 750



	18
	33, 550
	33, 350
	33, 150
	32, 960
	32, 770
	32, 580
	32, 390
	32, 200
	32, 020
	31, 840



	19
	31, 660
	31,480
	31, 300
	31, 130
	30, 950
	30, 780
	30, 610
	30, 440
	30, 280
	30, 110



	20.
	29, 950
	29, 790
	29, 630
	29, 470
	29,310
	29, 150
	29, 000
	28, 850
	28, 690
	28, 540



	21
	28, 400
	28, 250
	28, 100
	27, 960
	27, 810
	27, 670
	27, 530
	27, 390
	27, 250
	27, 110



	22
	26, 980
	26, 840
	26, 710
	26, 580
	26, 450
	26, 310
	26, 190
	26, 060
	25, 930
	25, 800



	23
	25, 680
	25, 560
	25, 430
	25, 310
	25, 190
	25, 070
	24, 950
	24, 830
	24, 710
	24, 600



	24
	24, 480
	24, 370
	24, 250
	24, 140
	24, 030
	23, 920
	23,810
	23, 700
	23, 590
	23, 480



	25
	23, 380
	23, 270
	23, 160
	23, 060
	22, 960
	22, 850
	22, 750
	22, 650
	22, 550
	22, 450



	26
	22, 350
	22, 250
	22, 150
	22, 050
	21,960
	21, 860
	21,770
	21,670
	21, 580
	21,480



	27
	21, 390
	21,300
	21,210
	21, 120
	21,030
	20, 940
	20, 850
	20, 760
	20, 670
	20, 590



	28
	20, 500
	20,410
	20, 330
	20, 240
	20, 160
	20, 080
	19, 990
	19,910
	19, 830
	19, 750



	29
	19, 660
	19, 580
	19, 500
	19, 420
	19, 340
	19, 270
	19, 190
	19, 110
	19, 030
	18, 960



	30
	18, 880
	18, 800
	18, 730
	18, 650
	18, 580
	18, 500
	18, 430
	18, 360
	18, 280
	18,210



	31
	18, 140
	18, 070
	18, 000
	17,930
	17, 860
	17, 790
	17, 720
	17, 650
	17, 580
	17,510



	32
	17, 440
	17, 380
	17,310
	17, 240
	17, 180
	17,110
	17, 040
	16, 980
	16,910
	16, 850



	33
	16, 780
	16, 720
	16, 660
	16, 590
	16, 530
	16, 470
	16,410
	16, 340
	16, 280
	16, 220



	34
	16, 160
	16, 100
	16, 040
	15, 980
	15, 920
	15, 860
	15, 800
	15, 740
	15, 680
	15, 630



	35
	15,570
	15,510
	15, 450
	15, 400
	15, 340
	15, 280
	15, 230
	15, 170
	15, 110
	15, 060



	36
	15, 000
	14, 950
	14, 890
	14, 840
	14, 780
	14, 730
	14, 680
	14, 620
	14, 570
	14, 520



	37
	14, 460
	14,410
	14, 360
	14,310
	14, 260
	14, 200
	14, 150
	14, 100
	14, 050
	14, 000



	38
	13, 950
	13, 900
	13, 850
	13, 800
	13, 750
	13, 700
	13, 650
	13,610
	13, 560
	13,510



	39
	13, 460
	13,410
	13, 360
	13, 320
	13, 270
	13, 220
	13, 180
	13, 130
	13, 080
	13, 040



	40
	12, 990
	12, 940
	12, 900
	12, 850
	12,810
	12, 760
	12, 720
	12, 670
	12, 630
	12, 580



	41
	12,540
	12, 490
	12, 450
	12,410
	12, 360
	12, 320
	12, 280
	12, 230
	12, 190
	12, 150



	42
	12, 110
	12, 060
	12, 020
	11,980
	11,940
	11, 900
	11,850
	11,810
	11,770
	11,730



	43
	11,690
	11,650
	11,610
	11,570
	11,530
	11,490
	11,450
	11,410
	11,370
	11,330



	44
	11,290
	11,250
	11,210
	11, 170
	11, 130
	11,090
	11,050
	11,010
	10, 980
	10, 940
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	Elevation angle
	
	of balloon in degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	



	45
	10, 900
	10, 860
	10, 820
	10, 790
	10, 750
	10,710
	10, 670
	10, 640
	10, 600
	10, 560




	46
	10, 530
	10, 490
	10, 450
	10, 420
	10, 380
	10, 340
	10, 310
	10, 270
	10, 240
	10, 200



	47
	10, 160
	10, 130
	10, 090
	10, 060
	10, 020
	9,990
	9,950
	9,920
	9,880
	9,850



	48
	9,810
	9,780
	9,750
	9,710
	9,680
	9,640
	9,610
	9,580
	9,540
	9,510



	49
	9,480
	9,440
	9,410
	9,380
	9,340
	9,310
	9,280
	9,240
	9,210
	9, 180



	50
	9, 150
	9, 110
	9,080
	9,050
	9,020
	8,990
	8,950
	8,920
	8,890
	8Г860



	51
	8,830
	8,800
	8,760
	8,730
	8,700
	8,670
	8,640
	8,610
	8,580
	8,550



	52
	8,520
	8,490
	8,450
	8,420
	8,390
	8,360
	8,330
	8,300
	8,270
	8,240



	53
	8,210
	8, 180
	8, 150
	8, 120
	8, 100
	8,070
	8,040
	8,010
	7,980
	7,950



	54
	7,920
	7,890
	7,860
	7,830
	7,800
	7,770
	7,750
	7,720
	7,690
	7,660



	55
	7,630
	7,600
	7,580
	7, 550
	7,520
	7,490
	7,460
	7,440
	7,410
	7,380



	56
	7,350
	7,320
	7,300
	7,270
	7,240
	7,210
	7, 190
	7, 160
	7, 130
	7, 110



	57
	7,080
	7,050
	7,020
	7,000
	6,970
	6,940
	6,920
	6,890
	6,860
	6,840



	58
	6,810
	6,780
	6,760
	6,730
	6,710
	6,680
	6,650
	6,630
	6,600
	6,580



	59
	6,550
	6,520
	6,500
	6,470
	6,450
	6,420
	6,400
	6,370
	6,340
	6,320



	60
	6,290
	6,270
	6,240
	6,220
	6, 190
	6, 170
	6, 140
	6, 120
	6,090
	6,070



	61
	6,040
	6,020
	5,990
	5,970
	5,940
	5,920
	5,890
	5,870
	5,840
	5,820



	62
	5,800
	5,770
	5,750
	5,720
	5,700
	5,670
	5,650
	5,630
	5,600
	5,580



	63
	5,550
	5,530
	5,510
	5,480
	5,460
	5,430
	5,410
	5,390
	5,360
	5,340



	64
	5,320
	5,290
	5,270
	5,250
	5,220
	5,200
	5, 180
	5, 150
	5, 130
	5, 110



	65
	5,080
	5,060
	5,040
	5,010
	4,990
	4,970
	4,940
	4,920
	4,900
	4,880



	66
	4,850
	4,830
	4,810
	4,780
	4,760
	4,740
	4,720
	4,690
	4,670
	4,650



	67
	4,630
	4,600
	4,580
	4,560
	4,540
	4,510
	4,490
	4,470
	4,450
	4,430



	68
	4,400
	4,380
	4,360
	4,340
	4,320
	4,290
	4,270
	4,250
	4,230
	4,210



	69
	4,180
	4,160
	4, 140
	4, 120
	4, 100
	4,080
	4,050
	4,030
	4,010
	3,990



	70
	3,970
	3,950
	3,920
	3,900
	3,880
	3,860
	3,840
	3,820
	3,800
	3,770



	71-:
	3,750
	3,730
	3,710
	3,690
	3,670
	3,650
	3,630
	3,600
	3,580
	3,560



	72
	3,540
	3,520
	3,500
	3,480
	3,460
	3,440
	3,420
	3,400
	3,370
	3,350



	73
	3,330
	3,310
	3,290
	3,270
	3,250
	3,230
	3,210
	3, 190
	3, 170
	3, 150



	74
	3,130
	3, 100
	3,080
	3,060
	3,040
	3,020
	3,000
	2,980
	2,960
	2,940



	75
	2,920
	2,900
	2,880
	2,860
	2,840
	2,820
	2,800
	2,780
	2,760
	2,740



	76
	2,720
	2,700
	2,680
	2,660
	2,640
	2,620
	2,600
	2,580
	2,560
	2,540



	77
	2,520
	2,500
	2,480
	2,460
	2,440
	2,420
	2,400
	2,380
	2,360
	2,340



	78
	2,320
	2,300
	2,280
	2,260
	2,240
	2,220
	2,200
	2, 180
	2, 160
	2, 140



	79
	2, 120
	2,100
	2,080
	2,060
	2,040
	2,020
	2,000
	1,980
	1,960
	1,940



	80

-

81

82

83

84
	1,920

1,730

1,530

1,340

1,150
	1,900

1,710

1,510

1,320

1, 130
	1,880

1,690

1,490

1,300

1,110
	1,860

1,670

1,470

1,280

1,090
	1,840

1, 650

1,450

1,260

1,070
	1,820

1,630

1,430

1,240

1,050
	1,800

1,610

1,420

1,220

1,030
	1,780

1,590

1,400

1,200

1,010
	1,770

1,570

1,380

1, 180

990
	1,750

1,550

1,360

1,160

970



	85
	950
	930
	920
	900
	880
	860
	840
	820
	800
	780



	86
	760
	740
	720
	700
	690
	670
	650
	630
	610
	590



	87
	570
	550
	530
	510
	490
	480
	460
	440
	420
	400



	88
	380
	360
	340
	320
	300
	290
	270
	250
	230
	210



	89
	190
	170
	150
	130
	110
	100
	80
	60
	40
	20
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	Elevation angle
	
	
	of balloon in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5

6.—

7

8

9
	126, 870

105,610

90, 400

78, 980

70, 080
	124, 380

103, 860

89, 120

77, 990

69, 300
	121, 970

102, 180

87, 870

77, 030

68, 530
	119,660

100, 540

86, 650

76, 090

67, 780
	117,430

98, 960

85, 470

75, 170

67, 050
	115,270

97, 420

84, 310

74, 270

66, 330
	113,210

95, 930

83, 190

73, 400

65, 630
	111,210

94, 490

82,

100

72, 540

64, 940
	109, 280

93, 090

81,030

71, 700

64, 260
	107,

410

91,

730

79,

990

70,

880

63,

600



	10

11

13

13

14—
	62, 950

57, 110

52, 220

48, 080

44, 520
	62, 320

56, 580

51, 780

47, 700

44, 190
	61,690

56, 060

51, 340

47, 320

43, 870
	61, 080

55, 550

50, 910

46, 960

43, 550
	60, 480

55, 050

50, 490

46, 590

43, 230
	59, 890

54, 560

50, 070

46, 230

42, 920
	59,310

54, 070

49, 660

45, 880

42, 610
	58, 750

53, 600

49, 260

45, 530

42,310
	58, 190

53, 130

48, 860

45, 190

42, 010
	57,

640

52,

670

48,

460

44,

850

720

41,



	15

16

17

18

19
	41,430

38, 710

36,310

34, 160

32, 240
	41,140

38, 460

36, 080

33, 960

32, 050
	40, 850

38, 210

35, 860

33, 760

31, 870
	40, 570

37, 960

35, 640

33, 560

31, 700
	40, 300

37,710

35, 420

33, 370

31, 520
	40, 030

37, 470

35, 200

33, 170

31, 350
	39, 760

37, 230

34, 990

32, 980

31, 170
	39, 490

37, 000

34, 780

32, 790

31, 000
	39, 230

36, 770

34, 570

32, 610

30, 830
	38,

970

36,

530

34,

370

420

32,

30,

660



	20

21

22

23

24
	30, 500

28, 920

27, 470

26, 150

24, 930
	30, 330

28, 770

27, 340

26, 020

24,810
	30, 170

28, 620

27, 200

25, 900

24, 700
	30, 010

28, 470

27, 070

25, 770

24, 580
	29, 850

28, 320

26, 930

25, 650

24, 470
	29, 690

28, 180

26, 800

25, 530

24, 360
	29, 530

28, 040

26, 670

25,410

24, 240
	29, 380

27, 890

26, 540

25, 290

24, 130
	29, 220

27, 750

26,410

25, 170

24, 020
	29,

070

27,

610

26,

280

25,

050

910

23,



	25

26

27

28

29
	23, 800

22, 760

21, 780

20, 880

20, 020
	23, 700

22, 660

21,690

20, 790

19, 940
	23, 590

22, 560

21, 600

20, 700

19, 860
	23, 480

22, 460

21,510

20, 610

19, 780
	23, 380

22, 360

21,410

20, 530

19, 700
	23, 270

22, 260

21, 320

20, 440

19, 620
	23, 170

22, 170

21,230

20, 360

19, 540
	23, 060

22, 070

21, 140

20, 270

19, 460
	22, 960

21,970

21,050

20, 190

19, 380
	22,

860

880

21,

20,

960

20,

110

300

19,



	30

31

32

33

34
	19, 230

18,470

17, 760

17, 090

16, 460
	19, 150

18, 400

17, 690

17, 030

16, 390
	19, 070

18, 330

17, 630

16, 960

16, 330
	19, 000

18, 260

17, 560

16, 900

16, 270
	18, 920

18, 190

17, 490

16, 830

16,210
	18, 840

18, 110

17, 420

16, 770

16, 150
	18, 770

18, 040

17, 360

16,710

16, 090
	18, 690

17, 970

17, 290

16, 640

16, 030
	18, 620

17, 900

17, 220

16, 580

15, 970
	550

18,

17,

830

17,

160

16,

520

910

15,



	35

36

37

38

39
	15, 850

15, 280

14, 730

14,210

13,710
	15, 790

15, 220

14, 680

14, 160

13, 660
	15, 740

15, 170

14, 620

14, 110

13,610
	15, 680

15, 110

14, 570

14, 050

13,560
	15, 620

15, 060

14, 520

14, 000

13,510
	15, 560

15, 000

14, 470

13, 950

13, 470
	15, 500

14, 950

14,410

13,900

13,420
	15,450

14, 890

14, 360

13, 860

13, 370
	15, 390

14, 840

14,310

13,810

13, 320
	330

15,

14,

780

14,

260

13,

760

13,

280



	40

41

42

43

44
	13, 230

12, 770

12, 330

11, 900

11,490
	13, 180

12, 720

12, 280

11,860

11,450
	13, 130

12, 680

12, 240

11,820

11,410
	13, 090

12, 640

12, 200

11, 780

11,370
	13,040

12, 590

12, 160

11, 740

11,340
	13, 000

12, 550

12, 110

11,700

11,300
	12, 950

12, 500

12, 070

11,660

11, 260
	12, 900

12, 460

12, 030

11,620

11, 220
	12, 860

12,410

11, 990

11,580

11, 180
	810

12,

12,

370

940

11.

540

11,

140

11,
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	Elevation angle
	
	of balloon in degrees and tenths of a degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.

47.

48-

49-
	100

11

720

10

350

10

990

9

650

9
	11,060

10, 680

10,310

9,960

9,620
	11,020

10, 640

10, 280

9,920

9,580
	10, 980

10,610

10, 240

9,890

9,550
	10, 950

10, 570

10,210

9,860

9,510
	10,910

10, 530

10, 170

9,820

9,480
	10, 870

10, 500

10, 140

9,790

9,450
	10, 830

10, 460

10, 100

9,750

9,410
	10, 790

10, 420

10, 060

9,720

9,380
	760

10,

390

10,

030

10,

680

9,

350

9,



	50

51.

52_

53.

54.
	310

9

990

8

670

8

360

8

060

S
	9,280

8,960

8,640

8,330

8,040
	9,250

8,920

8,610

8,300

8,010
	9,220

8,890

8,580

8,270

7,980
	9,180

8,860

8,550

8,240

7,950
	9, 150

8,830

8,520

8,210

7,920
	9,120

8,800

8,490

8,180

7,890
	9,090

8,770

8,460

8, 150

7,860
	9,050

8,730

8,430

8, 120

7,830
	9,

020

700

S,

390

8,

090

8,

7,

800



	55.

56.

57.

58.

59.
	770

7

490

7

210

7

940

6

670

6
	7,740

7,460

7, 180

6,910

6,640
	7,710

7,430

7, 150

6,880

6,620
	7,690

7,400

7,130

6,860

6,590
	7,660

7,370

7, 100

6,830

6,560
	7,630

7,350

7,070

6,800

6,540
	7,600

7,320

7,040

6,780

6,510
	7,570

7,290

7,020

6,750

6,490
	7,540

7,260

6,990

6,720

6,460
	520

7,

7,

240

6,

960

6,

700

430

6,



	60.

61.

62.

63.

64.
	410

6

150

0

900

5

660

5

410
	6,380

6,130

5,880

5,630

5,390
	6,360

6, 100

5,850

5,610

5,370
	6,330

6,080

5,830

5,580

5,340
	6,310

6,050

5,800

5,560

5,320
	6,280

6,030

5,780

5,530

5,290
	6,250

6,000

5,750

5, 510

5,270
	6,230

5,980

5,730

5,490

5,250
	6,200

5,950

5,700

5,460

5,220
	180

6,

930

5,

680

5,

440

5,

200

5,



	65_

66.

67.

68.

69.
	180

940

710

480

260
	5,150

4,920

4,690

4,460

4,240
	5, 130

4,900

4,670

4,440

4,220
	5,110

4,870

4,640

4,420

4, 190
	5,080

4,850

4,620

4,390

4,170
	5,060

4,830

4,600

4,370

4,150
	5,040

4,800

4,580

4,350

4, 130
	5,010

4,780

4,550

4,330

4, 110
	4,990

4,760

4,530

4,310

4,080
	4,

970

730

4,

510

4,

4,

280

060



	70.

71.

72.

73 _

74.
	040

820

610

390

180
	4,020

3,800

3,590

3,370

3, 160
	4,000

3, 780

3,560

3,350

3, 140
	3,970

3,760

3,540

3,330

3,120
	3,950

3,740

3,520

3,310

3,100
	3,930

3,710

3,500

3, 290

3,080
	3,910

3,690

3,480

3,270

3,060
	3,890

3,670

3,460

3,250

3,040
	3,870

3,650

3,440

3,220

3,020
	840

630

410

200

000



	75_

76-

77.

78.

79.
	970

770

560

360

160
	2,950

2,750

2,540

2,340

2, 140
	2,930

2,730

2,520

2,320

2, 120
	2,910

2,710

2,500

2,300

2, 100
	2,890

2,690

2,480

2,280

2,080
	2,870

2,660

2,460

2,260

2,060
	2,850

2,640

2,440

2,240

2,040
	2,830

2,620

2,420

2,220

2,020
	2,810

2,600

2,400

2,200

2,000
	790

580

380

180

980



	80.

81-

82.

83.

84.
	960

760

560

360

170
	1,940

1,740

1,540

1,340

1, 150
	1,920

1,720

1,520

1,320

1, 130
	1,900

1,700

1,500

1,300

1, 110
	1,880

1,680

1,480

1,280

1,090
	1,860

1,660

1,460

1,260

1,070
	1,840

1,640

1,440

1,250

1,050
	1,820

1,620

1,420

1,230

1,030
	1,800

1,600

1,400

1,210

1,010
	780

580

380

190

990



	85.

86.

87.

88.

89.
	970

780

580

390

190
	950

760

560

370

170
	930

740

540

350

150
	910

720

520

330

140
	890

700

500

310

120
	870

680

480

290

100
	850

660

470

270

80
	830

640

450

250

60
	820

620

430

230

40
	800

600

410

210

20







MINUTES AFTER RELEASE 11.300 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees and tenths of a degree
	
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	5

6

7

8

9
	129, 160

107, 510

92, 030

80, 400

71,350
	126, 620

105, 740

90, 720

79, 400

70, 550
	124, 160

104, 020

89, 450

78, 420

69, 770
	121,810

102, 350

88,210

77, 460

69, 000
	119,540

100, 740

87,010

76, 520

68, 260
	117,350

99, 180

85, 830

75, 610

67, 530
	115,250

97, 660

84, 690

74, 720

66, 810
	113,210

96, 190

83, 580

73, 850

66, 110
	111,250

94, 770

82, 490

72, 990

65, 420
	109, 350

93, 380

81,430

72, 160

64, 750



	10

11

12

13

14
	64, 090

58, 130

53, 160

48, 950

45, 320
	63, 440

57, 600

52, 710

48, 560

44, 990
	62, 800

57, 070

52, 260

48,

180

44, 660
	62, 180

56, 550

51,830

47, 800

44, 330
	61, 570

56, 040

51,400

47, 430

44,010
	60, 970

55, 540

50, 970

47, 070

43, 690
	60, 380

55, 050

50, 550

46, 710

43, 380
	59, 800

54, 570

50, 140

46, 350

43, 070
	59, 240

54, 090

49, 740

46,010

42, 770
	58, 680

53, 620

49, 340

45, 660

42, 470



	15

16

17

18

19.
	42, 170

39,410

36, 960

34, 780

32, 820
	41, 880

39, 150

36, 730

34, 570

32, 630
	41, 590

38, 890

36, 500

34, 370

32, 450
	41,310

38, 640

36, 280

34, 170

32, 270
	41,020

38, 390

36, 060

33, 970

32, 090
	40, 750

38, 150

35, 840

33, 770

31,910
	40, 470

37, 900

35, 620

33, 580

31,730
	40, 200

37, 670

35, 410

33, 380

31,560
	39, 930

37, 430

35, 190

33, 190

31, 390
	39, 670

37, 190

34, 990

33,010

31,220



	20

21

22

23

24
	31,050

29, 440

27, 970

26, 620

25, 380
	30, 880

29, 290

27, 830

26, 490

25, 260
	30,710

130

29,

27, 690

26, 370

25, 140
	30, 550

28, 980

27, 550

26, 240

25, 030
	30, 380

28, 830

27, 420

26, 110

24, 910
	30, 220

28, 690

27, 280

25, 990

24, 800
	30, 060

28, 540

27, 150

25, 860

24, 680
	29, 900

28, 400

27,010

25, 740

24, 570
	29, 750

28, 250

26, 880

25, 620

24, 460
	29, 590

28, 110

26, 750

25, 500

24, 340



	25

26

27

28

29
	24, 230

23, 170

22, 180

21, 250

20, 390
	24, 120

23, 070

22, 080

21,

160

20, 300
	24,010

22, 960

21, 990

21, 070

20, 220
	23,910

22, 860

21, 890

20, 990

20, 140
	23, 800

22, 760

21, 800

20, 900

20, 050
	23, 690

22, 660

21,710

20,810

19, 970
	23, 590

22, 570

21,610

20, 730

19, 890
	23, 480

22, 470

21, 520

20, 640

19,810
	23, 380

22, 370

21,430

20, 550

19, 750
	23, 270

22, 270

21,340

20, 470

19, 650



	30

31

32

33

34
	19, 570

18,810

18,080

17, 400

16, 750
	19, 490

18, 730

18,010

17, 330

16, 690
	19, 420

18, C60

17, 940

17, 270

16, 630
	19, 340

18, 590

17, 870

17, 200

16, 560
	19,260

18,510

17,810

17, 140

16, 500
	19, 180

18, 440

17, 740

17, 070

16, 440
	19, 110

18, 370

17, 670

17,010

16, 380
	19, 030

18, 300

17, 600

16, 940

16, 320
	18, 960

18, 220

17, 530

16, 880

16, 260
	18,880

18, 150

17,470

16, 820

16, 200



	35

36

37

38

39
	140

16,

15, 550

15, 000

14, 460

13, 950
	1«, 080

15, 500

14, 940

14,410

13, 900
	16, 020

15,440

14, 890

14, 360

13, 850
	15, 960

15, 380

14, 830

14,310

13,810
	15, 900

15, 330

14, 780

14, 260

13, 760
	15, 840

15, 270

14, 730

14,210

13,710
	15, 780

15, 220

14, 670

14, 160

13, 660
	15, 730

15, 160

14, 620

14, 100

13,610
	15, 670

15, 100

14, 570

14, 050

13, 560
	15,610

15, 050

14, 520

14, 000

13,510



	40

41

42

43

44
	13, 470

13, 000

12, 550

12, 120

11,700
	13, 420

12, 950

12,510

12, 080

11, 660
	13, 370

12,910

12, 460

12, 030

11,620
	13, 320

12, 860

12, 420

11,990

11, 580
	13, 280

12, 820

12, 370

11, 950

11,540
	13, 230

12, 770

12, 330

11,910

11,500
	13, 180

12, 730

12, 290

11,870

11,460
	13, 140

12, 680

12, 250

11,820

11,420
	13, 090

12, 640

12, 200

11, 780

11,380
	13, 040

12, 590

12, 160

11,740

11,340





[image: Figure, page 114]

















	
	
	
	
	Elevation angle
	of balloon
	
	in degrees and tenths of a degree
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	




	45.

46.

47.

48.

49.
	300

11

910

10

540

10

170

10

820

9
	11,260

10, 870

10, 500

10, 140

9,790
	11, 220

10, 840

10, 460

10, 100

9,750
	180

11,

10, 800

10, 430

10, 070

9,720
	11, 140

10, 760

10, 390

10, 030

9,690
	100

11,

10, 720

10, 350

10, 000

9,650
	11,070

10, 690

10, 320

9,960

9,620
	11,030

10, 650

10, 280

9,930

9,580
	10, 990

10, 610

10, 250

9,890

9,550
	950

10,

570

10,

210

10,

9,

860

9,

520



	50.

si

53.

54.
	480

9

150

9

830

8

520

S

210
	9,450

9, 120

8,800

8,480

8, 180
	9,410

9,090

8,770

8,450

8, 150
	9,380

9,050

8,730

8,420

8, 120
	9,350

9,020

8,700

8,390

8,090
	9,320

8,990

8,670

8,360

8,060
	9,280

8,960

8,640

8,330

8,030
	9,250

8,920

8,610

8,300

8,000
	9,220

8,890

8,580

8,270

7,970
	180

9,

8,

860

550

8,

240

8,

940



	55.
	910
	7,880
	7,850
	7,820
	7,800
	7,770
	7,740
	7,710
	7,680
	650



	56.
	620
	7,590
	7,560
	7,540
	7,510
	7,480
	7,450
	7,420
	7,390
	370



	57.
	340
	7,310
	7,280
	7,250
	7,230
	7,200
	7, 170
	7, 140
	7, 120
	090



	58.
	060
	7,030
	7,010
	6,980
	6,950
	6,920
	6,900
	6,870
	6,840
	820



	59.
	790
	6,760
	6,740
	6,710
	6,680
	6,660
	6,630
	6,600
	6,580
	550



	60.
	520
	6,500
	6,470
	6,450
	6,420
	6,390
	6,370
	6,340
	6,320
	290



	61_
	260
	6,240
	6,210
	6, 190
	6, 160
	6, 140
	6, 110
	6,080
	6,060
	030



	62.
	010
	5,980
	5,960
	5,930
	5,910
	5,880
	5,860
	5,830
	5,810
	780



	63.
	760
	5,730
	5,710
	5,680
	5,660
	5,630
	5,610
	5,580
	5,560
	540



	64_
	510
	5,490
	5,460
	5,440
	5,410
	5,390
	5,370
	5,340
	5,320
	290



	65.
	270
	5,250
	5,220
	5,200
	5, 170
	5, 150
	5, 130
	5, 100
	5,080
	050



	66.
	030
	5,010
	4,980
	4,960
	4,940
	4,910
	4,890
	4,870
	4,840
	820



	67.
	800
	4,770
	4,750
	4,730
	4,700
	4,680
	4,660
	4,630
	4,610
	590



	68.
	570
	4, 540
	4,520
	4,500
	4,470
	4,450
	4,430
	4,410
	4,380
	360



	69.
	340
	4,320
	4,290
	4,270
	4,250
	4,220
	4,200
	4,180
	4, 160
	140



	70.
	110
	4,090
	4,070
	4,050
	4,020
	4,000
	3,980
	3,960
	3,940
	910



	71.
	890
	3,870
	3, 850
	3,820
	3,800
	3,780
	3,760
	3,740
	3,720
	690



	72.
	670
	3,650
	3,630
	3,610
	3,580
	3,560
	3,540
	3,520
	3,500
	480



	73.
	450
	3,430
	3,410
	3,390
	3,370
	3,350
	3,330
	3,300
	3,280
	260



	74.
	240
	3,220
	2,200
	3, 180
	3, 160
	3, 130
	3, 110
	3,090
	3,070
	050



	75.
	030
	3,010
	2,990
	2,960
	2,940
	2,920
	2,900
	2,880
	2,860
	840



	76_
	820
	2,800
	2,780
	2,750
	2,730
	2,710
	2,690
	2,670
	2, 650
	630



	77.
	610
	2,590
	2,570
	2, 550
	2,530
	2,510
	2,480
	2,460
	2,440
	420



	78.
	400
	2,380
	2,360
	2,340
	2,320
	2,300
	2,280
	2,260
	2,240
	220



	79.
	200
	2, 180
	2, 160
	2, 140
	2,110
	2,090
	2,070
	2,050
	2,030
	010



	80.
	990
	1,970
	1,950
	1,930
	1,910
	1,890
	1,870
	1,850
	1,830
	810



	81.
	790
	1,770
	1,750
	1,730
	1,710
	1,690
	1,670
	1,650
	1,630
	610



	82.
	590
	1.570
	1,550
	1,530
	1,510
	1,490
	1,470
	1,450
	1,430
	410



	83.
	390
	1,370
	1,350
	1,330
	1,310
	1,290
	1,270
	1,250
	1,230
	210



	84.
	190
	1,170
	1, 150
	1,130
	1, 110
	1,090
	1,070
	1,050
	1,030
	010



	85.
	990
	970
	950
	930
	910
	890
	870
	850
	830
	810



	86.
	790
	770
	750
	730
	710
	690
	670
	650
	630
	610



	87.
	590
	570
	550
	530
	510
	490
	470
	450
	430
	410



	88.
	390
	370
	360
	340
	320
	300
	280
	260
	240
	220



	89.
	200
	180
	160
	140
	120
	100
	80
	60
	40
	20
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57 MINUTES AFTER RELEASE 11,500 YARDS ALTITUDE

















	
	
	
	
	Elevation angle
	of balloon in degrees and tenths of a degree
	
	
	
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon
	in yards from observing
	
	point
	
	



	
	31,450

09, 420

93, 660

81,830

72, 610
	128, 860

107,610

92, 330

80, 800

71, 800
	126, 360

105, 860

91,030

79, 800

71, 000
	123, 970

104, 170

89, 770

78, 830

70, 230
	121, 660

102, 520

88, 550

77, 880

69, 470
	119,430

100, 930

87, 350

76, 950

68, 720
	117,290

99, 390

86, 190

76, 040

67, 990
	115,220

97, 890

85, 060

75, 150

67, 280
	113,220

96, 440

83, 950

74, 290

66, 580
	Ш,

280

95,

030

82,

880

440

73,

890

65,



	
	65, 220

59, 160

54, 100

49,810

46, 120
	6*4, 560

58, 620

53, 640

49, 420

45, 780
	63,910

58, 080

53, 190

49, 030

45, 450
	63, 280

57, 550

52, 740

48, 650

45, 120
	62, 660

57, 030

52, 310

48, 270

44, 790
	62, 050

56, 520

51,870

47, 900

44,470
	61,450

56, 020

51,450

47, 540

44,

150
	60, 860

55, 530

51,030

47, 180

43, 840
	60, 290

55, 050

50, 620

46, 820

43, 530
	720

59,

54,

570

50,

210

470

46,

220

43,



	
	42, 920

40, 110

37, 620

35, 390

33, 400
	42, 620

39, 840

37, 380

35, 180

33,210
	42, 330

39, 580

37, 150

34, 980

33, 020
	42, 040

39, 330

36, 920

34, 770

32, 840
	41,750

39, 070

36, 700

34, 570

32, 660
	41,470

38, 820

36, 470

34, 370

32, 470
	41,190

38, 580

36, 250

34, 170

32, 300
	40,910

38, 330

36, 030

33, 980

32, 120
	40, 640

38, 090

35, 820

33, 780

31, 940
	370

40,

37,

850

35,

610

33,

590

770

31,



	
	31, 600

29, 960

28, 460

27, 090

25, 830
	31,420

29, 800

28, 320

26, 960

25, 710
	31, 260

29, 650

28,

180

26, 830

25, 590
	31,090

29, 500

28, 040

26, 700

25, 470
	30, 920

29, 340

27, 900

26, 580

25, 350
	30, 760

29, 190

27, 760

26, 450

25, 230
	30, 600

29, 050

27, 630

26, 320

25, 120
	30, 430

28, 900

27, 490

26, 200

25, 000
	30, 270

28, 750

27, 360

26, 070

24, 890
	30,

120

610

28,

220

27,

950

25,

770

24,



	
	24, 660

23, 580

22, 570

21, 630

20, 750
	24, 550

23, 470

22, 470

21, 540

20, 660
	24, 440

23, 370

22, 380

21,450

20, 580
	24, 330

23, 270

22, 280

21,360

20, 490
	24, 220

23, 170

22, 190

21,270

20,410
	24, 110

23, 070

22, 090

21, 180

20, 330
	24, 000

22, 970

22, 000

21,090

20, 240
	23, 890

22, 870

21,900

21, 000

20, 160
	23, 790

22, 770

21,810

20/920

20, 080
	23,

680

22,

670

21,

720

830

20,

000

20,



	
	19, 920

19, 140

18, 400

17,710

17, 050
	19, 840

19, 060

18, 330

17, 640

16, 990
	19, 760

18, 990

18, 260

17, 570

16, 920
	19, 680

18,910

18, 190

17, 510

16, 860
	19, 600

18, 840

18, 120

17, 440

16, 800
	19, 520

18, 770

18, 050

17, 370

16, 730
	19, 450

18, 690

17, 980

17,310

16, 670
	19, 370

18, 620

17,910

17, 240

16, 610
	19, 290

18, 550

17, 840

17, 180

16, 550
	220

19,

480

18,

17,

780

17,

110

490

16,



	
	16,420

15, 830

15, 260

14, 720

14, 200
	16, 360

15, 770

15,210

14, 670

14, 150
	16, 300

15,710

15, 150

14,610

14, 100
	16, 240

15, 650

15, 100

14, 560

14, 050
	16, 180

15, 600

15, 040

14,510

14, 000
	16, 120

15, 540

14, 990

14, 460

13, 950
	16, 060

15, 480

14, 930

14,410

13, 900
	16, 000

15, 430

14, 880

14,350

13, 850
	15, 940

15, 370

14, 830

14, 300

13, 800
	890

15,

15,

320

14,

770

14,

250

750

13,



	
	13,710

13, 230

12, 770

12, 330

11,910
	13, 660

13, 180

12, 730

12, 290

11,870
	13,610

13, 140

12, 680

12, 250

11,830
	13, 560

13, 090

12, 640

12, 200

11,780
	13, 510

13, 040

12, 590

12, 160

11,740
	13,460

13, 000

12, 550

12, 120

11,700
	13, 420

12, 950

12,510

12, 080

11,660
	13, 370

12,910

12, 460

12, 030

11, 620
	13, 320

12, 860

12, 420

11,990

11, 580
	280

13,

12,

820

12,

380

950

11,

540

11,
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	Elevation angle
	of balloon
	¡n degrees and tenths of
	
	a degree
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon In yards from observing
	
	point
	
	
	




	45
	11, 500
	11,460
	11,420
	11,380
	11,340
	11,300
	11,260
	11,220
	11, 180
	11, 140



	46
	11,110
	11,070
	11,030
	10, 990
	10, 950
	10,910
	10, 870
	10,840
	10, 800
	10, 760



	47
	10, 720
	10, 690
	10, 650
	10,610
	10, 570
	10, 540
	10, 500
	10, 460
	10, 430
	10, 390



	48
	10, 350
	10, 320
	10, 280
	10, 250
	10,210
	10, 170
	10, 140
	10, 100
	10, 070
	10, 030



	49
	10, 000
	9,960
	9,930
	9,890
	9,860
	9,820
	9,790
	9,750
	9,720
	9,680



	50
	9,650
	9,620
	9,580
	9,550
	9,510
	9,480
	9,450
	9,410
	9,380
	9,350



	51
	9,310
	9,280
	9,250
	9,210
	9, 180
	9, 150
	9,110
	9,080
	9,050
	9,020



	53
	8,980
	8,950
	8,920
	8,890
	8,860
	8,820
	8,790
	8,760
	8,730
	8,700



	53
	8,670
	8,630
	8,600
	8,570
	8,540
	8,510
	8,480
	8,450
	8,420
	8,390



	54
	8,360
	8,320
	8,290
	8,260
	8,230
	8,200
	8,170
	8,140
	8, 110
	8,080



	55
	8,050
	8,020
	7,990
	7,960
	7,930
	7,900
	7,870
	7,840
	7,820
	7,790



	56
	7,760
	7,730
	7,700
	7,670
	7,640
	7,610
	7,580
	7,550
	7,530
	7,500



	57
	7, 470
	7,440
	7,410
	7,380
	7,350
	7,330
	7,300
	7,270
	7,240
	7,210



	58
	7,190
	7, 160
	7, 130
	7, 100
	7,070
	7,050
	7,020
	6,990
	6,960
	6,940



	59
	6,910
	6,880
	6,860
	6,830
	6,800
	6,770
	6,750
	6,720
	6,690
	6,670



	60.
	6,640
	6,610
	6,590
	6,560
	6,530
	6,510
	6, 480
	6,450
	6,430
	6,400



	61
	6,370
	6,350
	6,320
	6,300
	6,270
	6,240
	6,220
	6, 190
	6, 170
	6, 140



	62
	6, 110
	6,090
	6,060
	6,040
	6,010
	5,990
	5,960
	5,940
	5,910
	5,880



	63
	5,860
	5,830
	5,810
	5,780
	5,760
	5,730
	5,710
	5,680
	5,660
	5,630



	64
	5,610
	5,580
	5,560
	5,530
	5,510
	5,490
	5,460
	5,440
	5,410
	5,390



	65
	5,360
	5,340
	5,310
	5,290
	5,270
	5,240
	5,220
	5, 190
	5,170
	5,140



	66
	5, 120
	5, 100
	5,070
	5,050
	5,020
	5,000
	4,980
	4,950
	4,930
	4,910



	67
	4,880
	4,860
	4,830
	4,810
	4,790
	4,760
	4,740
	4,720
	4,690
	4,670



	68
	4,650
	4,620
	4,600
	4,580
	4,550
	4,530
	4,510
	4,480
	4,460
	4,440



	69
	4,410
	4,390
	4,370
	4,350
	4,320
	4,300
	4,280
	4,250
	4,230
	4,210



	70
	4,190
	4, 160
	4, 140
	4, 120
	4,090
	4,070
	4,050
	4,030
	4,000
	3,980



	71
	3,960
	3,940
	3,910
	3,890
	3,870
	3,850
	3,830
	3,800
	3,780
	3,760



	73
	3,740
	3,710
	3,690
	3,670
	3,650
	3,630
	3,600
	3,580
	3,560
	3,540



	73
	3,520
	3,490
	3,470
	3,450
	3,430
	3,410
	3,380
	3,360
	3,340
	3,320



	74
	3,300
	3,280
	3,250
	3,230
	3,210
	3, 190
	3,170
	3, 150
	3, 120
	3, 100



	75
	3,080
	3,060
	3,040
	3,020
	3,000
	2,970
	2,950
	2,930
	2,910
	2,890



	76
	2,870
	2,850
	2,820
	2,800
	2,780
	2,760
	2,740
	2,720
	2,700
	2,680



	77
	2,660
	2,630
	2,610
	2,590
	2,570
	2,550
	2,530
	2,510
	2,490
	2,470



	78
	2,440
	2,420
	2,400
	2,380
	2,360
	2,340
	2,320
	2,300
	2,280
	2,260



	79
	2,240
	2,210
	2, 190
	2, 170
	2, 150
	2, 130
	2,110
	2,090
	2,070
	2,050



	80

81

82

-

83

84
	2,030

1,820

1,620

1,410

1,210
	2,010

1,800

1,600

1,390

1,190
	1,990

1,780

1,580

1,370

1,170
	1,970'

1,760

1,550

1,350

1, 150
	1,950

1,740

1,530

1,330

1,130
	1,920

1,720

1,510

1,310

1, 110
	1,900

1,700

1,490

1,290

1,090
	1,880

1,680

1,470

1,270

1,070
	1,860

1,660

1,450

1,250

1,050
	1,840

1,640

1,430

1,230

1,030



	85
	1,010
	990
	970
	950
	930
	910
	880
	860
	840
	820



	86
	800
	780
	760
	740
	720
	700
	680
	660
	640
	620



	87
	600
	580
	560
	540
	520
	500
	480
	460
	440
	420



	88
	400
	380
	360
	340
	320
	300
	280
	260
	240
	220



	89
	200
	180
	160
	140
	120
	100
	80
	60
	40
	20







58 MINUTES AFTER RELEASE 11.700 YARDS ALTITUDE





















	
	
	Elevation angle

of balloon in degrees

and tenths of a degree



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	
	
	



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	paint
	
	
	
	
	
	



	
	133, 730

111,320

95, 290

83, 250

73, 870
	131, 100

109, 480

93, 930

82, 210

73, 050
	128, 560

107, 700

92, 610

81, 190

72, 240
	126, 130

105, 980

91, 330

80, 200

71, 450
	123, 770

104, 310

90, 090

79, 230

70, 670
	121, 500

102, 690

88, 870

78, 290

69, 920
	119,330

101, 120

87, 690

77, 360

69, 180
	117,220

99, 600

86, 540

76, 460

68, 450
	115, 180

98, 120

85, 410

75, 580

67, 740
	113,

220

96,

680

84,

320

74,

720

040

67,
	
	
	
	




	
	66, 350

60, 190

55, 040

50, 680

46, 930
	65, 680

59, 630

54, 580

50, 280

46, 580
	65, 030

59, 090

54, 110

49, 880

46, 240
	64, 380

58, 550

53, 660

49, 480

45, 900
	63, 750

58, 020

53, 220

49, 110

45, 570
	63, 130

57, 510

52, 780

48, 730

45, 240
	62, 520

57, 000

52, 340

48, 360

44, 920
	61, 920

56, 500

51, 920

48, 000

44, 600
	61, 330

56, 000

51, 500

47, 630

44, 280
	60,

760

55,

520

51,

080

47,

280

970

43,
	
	
	
	



	
	43, 670

40, 800

38, 270

36,010

33, 980
	43, 360

40, 540

38, 030

35, 800

33, 790
	43, 060

40, 270

37, 800

35, 590

33, 600
	42, 770

40,010

37,560

35, 380

33, 410
	42, 480

39, 750

37, 330

35, 170

33, 220
	42, 190

39, 500

37, 110

34, 970

33, 040
	41, 900

39, 250

36, 880

34, 770

32, 860
	41, 620

39, 000

36, 660

34, 570

32, 680
	41,350

38, 750

36, 440

34, 370

32, 500
	41,

070

38,

510

220

36,

170

34,

320

32,
	
	
	
	



	
	32, 150

30, 480

28, 960

27, 560

26, 280
	31, 970

30, 320

28, 810

27, 430

26, 160
	31, 800

30, 160

28, 670

27, 300

26, 030
	31, 630

30, 010

28, 530

27, 170

25, 910
	31,460

29, 850

28, 390

27, 040

25, 790
	31, 290

29, 700

28, 250

26, 910

25, 670
	31, 130

29, 550

28, 110

26, 780

25, 560
	30, 960

29, 400

27, 970

26, 650

25, 440
	30, 800

29, 250

27, 830

26, 530

25, 320
	640

30,

100

29,

27,

700

400

26,

210

25,
	
	
	
	



	
	25, 090

23, 990

22, 960

22, 000

21, 110
	24, 980

23, 880

22, 860

21,910

21, 020
	24, 860

23, 780

22, 770

21, 820

20, 930
	24, 750

23, 670

22, 670

21,730

20,850
	24, 640

23, 570

22, 570

21, 640

20, 760
	24, 530

23, 470

22, 480

21,550

20, 680
	24, 420

23, 360

22, 380

21, 460

20, 600
	24, 310

23, 260

22, 280

21, 370

20, 510
	24, 200

23, 160

22, 190

21, 280

20, 430
	24,

090

23,

060

22,

100

21,

190

350

20,
	
	
	
	



	
	20, 270

19, 470

18, 720

18, 020

17, 350
	20, 180

19, 400

18, 650

17, 950

17, 280
	20, 100

19, 320

18, 580

17, 880

17, 220
	20, 020

19, 240

18,510

17, 810

17, 150
	19, 940

19, 170

18, 440

17, 740

17, 090
	19, 860

19, 090

18, 370

17, 680

17, 020
	19, 780

19, 020

18, 300

17,610

16, 960
	19, 710

18, 940

18, 230

17, 540

16, 900
	19, 630

18, 870

18, 150

17, 480

16, 830
	19,

550

18,

800

090

18,

17,

410

770

16,
	
	
	
	



	
	16, 710

16, 100

15, 530

14, 970

14, 450
	16, 650

16, 040

15, 470

14, 920

14, 400
	16, 590

15, 990

15, 410

14, 870

14, 350
	16, 530

15, 930

15, 360

14, 810

14, 300
	16, 460

15, 870

15, 300

14, 760

14, 240
	16, 400

15,810

15, 250

14, 710

14, 190
	16, 340

15, 750

15, 190

14, 660

14, 140
	16, 280

15, 700

15, 140

14, 600

14, 090
	16, 220

15, 640

15, 080

14, 550

14, 040
	160

16,

15,

580

030

15,

14,

500

990

13,
	
	
	
	



	
	13, 940

13, 460

12, 990

12, 550

12, 120
	13, 890

13,410

12, 950

12, 500

12, 070
	13, 840

13, 360

12, 900

12, 460

12, 030
	13, 800

13, 320

12, 860

12, 420

11, 990
	13, 750

13, 270

12,810

12, 370

11,950
	13, 700

13, 220

12, 770

12, 330

11,910
	13, 650

13, 180

12, 720

12, 290

11, 860
	13, 600

13, 130

12, 680

12, 240

11,820
	13, 550

13, 090

12, 630

12, 200

11,780
	13,

510

040

13,

12,

590

12,

160

740

11,
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	Elevation angle
	of
	1alloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	-
	




	45
	11,700
	11,660
	11,620
	11, 580
	11, 540
	11,500
	11,460
	11,420
	11,380
	11,340



	46
	11,300
	11,260
	11,220
	11, 180
	11, 140
	11, 100
	11, 060
	11,030
	10, 990
	10, 950



	47
	10,910
	10, 870
	10, 830
	10, 800
	10, 760
	10, 720
	10, 680
	10,650
	10,610
	10, 570



	48
	10, 530
	10, 500
	10, 460
	10, 420
	10, 390
	10, 350
	10,310
	10, 280
	10, 240
	10,210



	49
	10, 170
	10, 130
	10, 100
	10, 060
	10, 030
	9,990
	9,960
	9,920
	9,890
	9,850



	50
	9,820
	9,780
	9,750
	9,710
	9,680
	9,640
	9,610
	9,580
	9,540
	9,510



	51
	9,470
	9,440
	9,410
	9,370
	9,340
	9,310
	9,270
	9,240
	9,210
	9,170



	52
	9, 140
	9,110
	9,080
	9,040
	9,010
	8,980
	8,950
	8,910
	8,880
	8,850



	53
	8,820
	8,780
	8,750
	8,720
	8,690
	8,660
	8,630
	8,590
	8,560
	8,530



	54
	8,500
	8,470
	8,440
	8,410
	8,380
	8,350
	8,310
	8,280
	8,250
	8,220



	55
	8, 190
	8, 160
	8,130
	8,100
	8,070
	8,040
	8,010
	7,980
	7,950
	7,920



	56
	7,890
	7,860
	7,830
	7,800
	7,770
	7,740
	7,710
	7,690
	7,660
	7,630



	57
	7,600
	7,570
	7,540
	7,510
	7,480
	7,450
	7,430
	7,400
	7,370
	7,340



	58
	7,310
	7,280
	7,250
	7,230
	7,200
	7,170
	7,140
	7, 110
	7,090
	7,060



	59
	7,030
	7,000
	6,970
	6,950
	6,920
	6,890
	6,860
	6,840
	6,810
	6,780



	60
	6,750
	6,730
	6,700
	6,670
	6,650
	6,620
	6,590
	6,570
	6,540
	6,510



	61
	6,490
	6,460
	6,430
	6,410
	6,380
	6,350
	6,330
	6,300
	6,270
	6,250



	63
	6,220
	6, 190
	6, 170
	6, 140
	6, 120
	6,090
	6,060
	6,040
	6,010
	5,990



	63
	5,960
	5,940
	5,910
	5,880
	5,860
	5,830
	5,810
	5,780
	5,760
	5,730



	64
	5,710
	5,680
	5,660
	5,630
	5,610
	5,580
	5,560
	5,530
	5,510
	5,480



	65
	5,460
	5,430
	5,410
	5,380
	5,360
	5,330
	5,310
	5,280
	5,260
	5,230



	66
	5,210
	5, 180
	5, 160
	5, 140
	5, 110
	5,090
	5,060
	5,040
	5,010
	4,990



	67
	4,970
	4,940
	4,920
	4,890
	4,870
	4,850
	4,820
	4,800
	4,770
	4,750



	68
	4,730
	4,700
	4,680
	4,660
	4,630
	4,610
	4,590
	4,560
	4,540
	4,510



	69
	4,490
	4,470
	4,440
	4,420
	4,400
	4,370
	4,350
	4,330
	4,300
	4,280



	70
	4,260
	4,240
	4,210
	4,190
	4,170
	4, 140
	4,120
	4,100
	4,070
	4,050



	71
	4,030
	4,010
	3,980
	3,960
	3,940
	3,910
	3,890
	3,870
	3,850
	3,820



	73
	3,800
	3,780
	3,760
	3,730
	3,710
	3,690
	3,670
	3,640
	3,620
	3,600



	73
	3,580
	3,550
	3,530
	3,510
	3,490
	3,470
	3,440
	3,420
	3,400
	3,380



	74
	3,350
	3,330
	3,310
	3,290
	3,270
	3,240
	3,220
	3,200
	3,180
	3, 160



	75
	3, 140
	3, 110
	3,090
	3,070
	3,050
	3,030
	3,000
	2,980
	2,960
	2,940



	76
	2,920
	2,900
	2,870
	2,850
	2,830
	2,810
	2,790
	2,770
	2,740
	2,720



	77
	2,700
	2,680
	2,660
	2,640
	2,620
	2,590
	2,570
	2,550
	2,530
	2,510



	78
	2,490
	2,470
	2,440
	2,420
	2,400
	2, 380
	2,360
	2,340
	2,320
	2,300



	79
	2,270
	2,250
	2,230
	2,210
	2, 190
	2, 170
	2,150
	2,130
	2,110
	2,080



	80
	2,060
	2,040
	2,020
	2,000
	1,980
	1,960
	1,940
	1,920
	1,890
	1,870



	81
	1,850
	1,830
	1,810
	1,790
	1,770
	1,750
	1,730
	1,710
	1,690
	1,670



	82
	1,640
	1,620
	1,600
	1,580
	1,560
	1,540
	1,520
	1,500
	1,480
	1,460



	83
	1,440
	1,420
	1,400
	1,370
	1, 350
	1, 330
	1,310
	1,290
	1,270
	1,250



	84
	1,230
	1,210
	1,190
	1,170
	1, 150
	1, 130
	1, 110
	1,090
	1,060
	1,040



	85
	1,020
	1,000
	980
	960
	940
	920
	900
	880
	860
	840



	86
	820
	800
	780
	760
	740
	720
	700
	670
	650
	630



	87
	610
	590
	570
	550
	530
	510
	• 490
	470
	450
	430



	88
	410
	390
	370
	350
	330
	310
	290
	270
	250
	220



	89
	200
	180
	160
	140
	120
	100
	80
	60
	40
	20
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MINUTES AFTER RELEASE 11,900 YARDS ALTITUDE





















	
	
	of balloon in degrees and tenths of a degree

Elevation

angle



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	
	
	
	



	
	
	
	
	Horizontal distance
	
	of balloon in yards from observing
	
	point
	
	
	
	
	
	



	5
	136, 020
	133, 340
	130, 760
	128, 280
	125, 890
	123, 580
	121, 370
	119,230
	117,150
	115, 150
	
	
	
	




	6
	113,220
	111,350
	109, 540
	107, 790
	106, 090
	104, 450
	102, 850
	101, 300
	99, 800
	98, 340
	
	
	
	



	7
	96, 920
	95, 540
	94, 200
	92, 890
	91, 630
	90, 390
	89, 190
	88, 010
	86, 870
	85, 760
	
	
	
	



	8
	84, 670
	83, 610
	82, 580
	81, 570
	80, 590
	79, 630
	78, 690
	77, 770
	76, 870
	75, 990
	
	
	
	



	9
	75, 130
	74, 290
	73, 470
	72, 670
	71, 880
	71,110
	70, 360
	69, 620
	68, 890
	68, 180
	
	
	
	



	10

11

13

13

14
	67, 490

61, 220

55, 980

51, 540

47, 730
	66, 810

60, 650

55, 510

51, 140

47, 380
	66, 140

60, 100

55, 040

50, 740

47, 030
	65, 480

59, 550

54, 580

50, 340

46, 690
	64, 840

59, 020

54, 120

49, 950

46, 350
	64, 210

58, 490

53, 680

49, 570

46, 010
	63, 590

57, 970

53, 240

49,

190

45, 690
	62, 980

57, 460

52, 810

48, 820

45, 360
	62, 380

56, 960

52, 380

48, 450

45, 040
	61, 800

56, 470

51, 960

48, 090

44, 720
	
	
	
	



	15
	44, 410
	44, 100
	43, 800
	43, 500
	43, 200
	42, 910
	42, 620
	42, 340
	42, 050
	41, 770
	
	
	
	



	16
	41, 500
	41, 230
	40, 960
	40, 690
	40, 430
	40, 170
	39, 920
	39, 670
	39, 420
	39, 170
	
	
	
	



	17
	38, 920
	38, 680
	38, 440
	38, 210
	37, 970
	37, 740
	37,510
	37, 290
	37, 060
	36, 840
	
	
	
	



	is.:
	36, 620
	36,410
	36, 190
	35, 980
	35, 770
	35, 570
	35, 360
	35, 160
	34, 960
	34, 760
	
	
	
	



	19
	34, 560
	34, 360
	34, 170
	33, 980
	33, 790
	33, 600
	33, 420
	33, 240
	33, 050
	32, 870
	
	
	
	



	20
	32, 700
	32, 520
	32, 340
	32, 170
	32, 000
	31,830
	31, 660
	31,490
	31,330
	31, 160
	
	
	
	



	21
	31, 000
	30, 840
	30, 680
	30, 520
	30, 370
	30, 210
	30, 060
	29, 900
	29, 750
	29, 600
	
	
	
	



	22
	29, 450
	29,310
	29, 160
	29, 020
	28, 870
	28, 730
	28, 590
	28, 450
	28,310
	28, 170
	
	
	
	



	23
	28, 040
	27, 900
	27, 770
	27, 630
	27, 500
	27, 370
	27, 240
	27, 110
	26, 980
	26, 850
	
	
	
	



	24
	26, 730
	26, 600
	26, 480
	26, 360
	26, 230
	26, 110
	25, 990
	25, 870
	25, 750
	25, 640
	
	
	
	



	25
	25, 520
	25, 400
	25, 290
	25, 170
	25, 060
	24, 950
	24, 840
	24, 730
	24, 620
	24, 510
	
	
	
	



	26
	24, 400
	24, 290
	24, 180
	24, 080
	23, 970
	23, 870
	23, 760
	23, 660
	23, 560
	23, 460
	
	
	
	



	27
	23, 350
	23, 250
	23, 160
	23, 060
	22, 960
	22, 860
	22, 760
	22, 670
	22, 570
	22, 480
	
	
	
	



	28
	22, 380
	22, 290
	22, 190
	22, 100
	22, 010
	21, 920
	21, 830
	21, 740
	21, 650
	21, 560
	
	
	
	



	29
	21,470
	21,380
	21,290
	21,210
	21, 120
	21,030
	20, 950
	20, 860
	20, 780
	20, 700
	
	
	
	



	30

31

32

33

34
	20, 610

19,810

19, 040

18, 320

17,640
	20, 530

19, 730

18, 970

18, 250

17, 580
	20, 450

19, 650

18, 900

18, 190

17,510
	20, 360

19, 570

18, 820

18, 120

17, 440
	20, 280

19, 500

18, 750

18, 050

17, 380
	20, 200

19,420

18, 680

17, 980

17,310
	20, 120

19, 340

18,610

17,910

17, 250
	20, 040

19, 270

18, 540

17, 840

17, 190
	19, 960

19, 190

18, 470

17, 780

120

17,
	19, 880

19, 120

18, 400

17,710

17, 060
	
	
	
	



	35
	16, 990
	16, 930
	16, 870
	16,810
	16, 740
	16, 680
	16, 620
	16, 560
	16, 500
	16, 440
	
	
	
	



	36
	16, 380
	16, 320
	16, 260
	16, 200
	16, 140
	16, 080
	16, 020
	15, 970
	15,910
	15, 850
	
	
	
	



	37.
	15, 790
	15, 730
	15, 680
	15, 620
	15, 560
	15,510
	15, 450
	15,400
	15, 340
	15, 290
	
	
	
	



	38
	15, 230
	15, 180
	15, 120
	15, 070
	15, 010
	14, 960
	14, 910
	14, 850
	14, 800
	14, 750
	
	
	
	



	39
	14, 700
	14, 640
	14, 590
	14, 540
	14, 490
	14, 440
	14, 380
	14, 330
	14, 280
	14, 230
	
	
	
	



	40
	14, 180
	14, 130
	14, 080
	14, 030
	13, 980
	13, 930
	13, 880
	13, 830
	13, 790
	13, 740
	
	
	
	



	41
	13, 690
	13, 640
	13, 590
	13, 550
	13, 500
	13, 450
	13, 400
	13, 360
	13,310
	13, 260
	
	
	
	



	42.
	13, 220
	13, 170
	13, 120
	13, 080
	13, 030
	12, 990
	12, 940
	12, 900
	12, 850
	12,810
	
	
	
	



	43.
	12, 760
	12, 720
	12, 670
	12, 630
	12, 580
	12, 540
	12, 500
	12, 450
	12,410
	12, 370
	
	
	
	



	44
	12, 320
	12, 280
	12, 240
	12, 190
	12, 150
	12, 110
	12, 070
	12, 020
	11, 980
	11, 940
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	Elevation angle
	of balloon in degrees
	
	and tenths of ai degree
	
	
	
	



	Degrees
	0.0
	0.1
	0.3
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	



	
	Horizontal distance

of balloon in yards

point

from observing



	45

46

47

48.

49
	900

11

490

11

100

11

710

10

340

10
	11,860

11,450

11,060

10, 680

10,310
	11,820

11,410

11,020

10, 640

10, 270
	11,780

11,370

10, 980

10, 600

10, 240
	11,730

11,330

10, 940

10, 570

10, 200
	11,690

11,290

10, 900

10, 530

10, 160
	11,650

11,250

10, 870

10, 490

10, 130
	11,610

11,210

10, 830

10, 450

10, 090
	11, 570

11, 170

10, 790

10, 420

10, 060
	11,530

11, 140

10, 750

10, 380

10, 020
	



	50

51

52

53

54
	990

9

640

9

300

970

650
	9,950

9,600

9,260

8,930

8,610
	9,910

9,570

9,230

8,900

8,580
	9,880

9,530

9,200

8,870

8,550
	9,840

9,500

9, 160

8,840

8,520
	9,810

9,470

9,130

8,810

8,490
	9,770

9,430

9, 100

8,770

8,460
	9,740

9,400

9,070

8,740

8,430
	9,710

9,360

9,030

8,710

8,390
	9,670

9,330

9,000

8,680

8,360
	



	55

56

57

58

59
	330

030

730

440

150
	8,300

8,000

7,700

7,410

7, 120
	8,270

7,970

7,670

7,380

7,090
	8,240

7,940

7,640

7,350

7,070
	8,210

7,910

7,610

7,320

7,040
	8, 180

7,880

7,580

7,290

7,010
	8, 150

7,850

7,550

7,260

6,980
	8, 120

7,820

7,520

7,240

6,950
	8,090

7,790

7,490

7,210

6,930
	8,060

7,760

7,460

7,180

6,900
	



	60

61

63

63

64
	870

600

330

060

800
	6,840

6,570

6,300

6,040

5,780
	6,820

6,540

6,270

6,010

5,750
	6,790

6,520

6,250

5,990

5,730
	6,760

6,490

6,220

5,960

5,700
	6,730

6,460

6, 190

5,930

5,680
	6, 710

6,430

6, 170

5,910

5,650
	6,680

6,410

6, 140

5,880

5,630
	6, 650

6,380

6, 120

5,860

5,600
	6,620

6,350

6,090

5,830

5,570
	



	65

66

67

68

69
	550

300

050

810

570
	5,520

5,270

5,030

4,780

4,540
	5,500

5,250

5,000

4,760

4,520
	5,470

5,220

4,980

4,740

4,500
	5,450

5,200

4,950

4,710

4,470
	5,420

5, 170

4,930

4,690

4,450
	5,400

5, 150

4,900

4,660

4,430
	5,370

5, 120

4,880

4,640

4,400
	5,350

5, 100

4,860

4,620

4,380
	5,320

5,080

4,830

4, 590

4,350
	



	70

71

73

73

74
	330

100

870

640

410
	4,310

4,070

3,840

3,620

3,390
	4,280

4,050

3,820

3,590

3,370
	4,260

4,030

3,800

3,570

3,340
	4,240

4,000

3,770

3,550

3,320
	4,210

3,980

3,750

3,520

3,300
	4, 190

3,960

3,730

3,500

3,280
	4,170

3,940

3,710

3,480

3,260
	4,140

3,910

3,680

3,460

3,230
	4, 120

3,890

3,660

3,430

3,210
	



	75

76

77

78

79
	190

970

750

530

310
	3, 170

2,950

2,730

2,510

2,290
	3,140

2,920

2,700

2,490

2,270
	3, 120

2,900

2,680

2,460

2,250
	3,100

2,880

2,660

2,440

2,230
	3,080

2,860

2,640

2,420

2,210
	3,060

2,830

2,620

2,400

2,180
	3,030

2,810

2,590

2,380

2,160
	3,010

2,790

2,570

2,360

2, 140
	2,990

2,770

2,550

2,330

2, 120
	



	80

81

83

83

84
	100

880

670

460

250

1
	2,080

1,860

1,650

1,440

1,230
	2,060

1,840

1,630

1,420

1,210
	2,030

1,820

1,610

1,400

1, 190
	2,010

1,800

1,590

1,380

1, 170
	1,990

1,780

1,570

1,360

1, 150
	1,970

1,760

1,550

1,330

1,120
	1,950

1,740

1,520

1,310

1, 100
	1,930

1,710

1,500

1,290

1,080
	1,910

1,690

1,480

1,270

1,060
	



	85

86

87

88

89
	1,040

830

620

420

210
	1,020

810

600

390

190
	1,000

790

580

370

170
	980

770

560

350

150
	960

750

540

330

120
	940

730

520

310

100
	920

710

500

290

80
	890

690

480

270

60
	870

670

460

250

40
	850

640

440

230

20
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MINUTES AFTER RELEASE 12,100 YARDS ALTITUDE

















	
	Elevation angle

of balloon in degrees

and tenths of a degree



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	



	5_

6.

7_

8.

9_
	138, 300

115, 120

98, 550

86, 100

76, 400
	135, 580

113,220

97, 140

85, 020

75, 540
	132, 950

111,380

95, 780

83, 970

74, 710
	130, 440

109, 600

94, 460

82, 940

73, 890
	128, 010

107, 870

93, 170

81, 940

73, 090
	125, 660

106, 200

91,910

80, 960

72, 310
	123,410

104, 580

90, 690

80, 010

71, 540
	121,230

103, 000

89, 490

79, 070

70, 790
	119, 120

101,470

88, 330

78, 160

70, 050
	117,

090

99,

990

87,

200

77,

270

69,

330



	10

11

12

13

14
	68, 620

62, 250

56, 930

52,410

48, 530
	67, 930

61, 670

56, 440

52, 000

48, 170
	67, 250

61, 110

55, 960

51, 590

47, 820
	66, 580

60, 550

55, 500

51, 190

47, 470
	65, 930

60,010

55, 030

50, 790

47, 130
	65, 290

59, 470

54, 580

50, 400

46, 790
	64, 660

58, 950

54, 130

50, 020

46, 450
	64,040

58, 430

53, 690

49, 640

46, 120
	63, 430

57, 920

53, 260

49, 260

45, 800
	62,

830

420

57,

52,

830

48,

890

480

45,



	15

16

17

18

19
	45, 160

42, 200

39, 580

37, 240

35, 140
	44, 850

41, 920

39, 330

37, 020

34, 940
	44, 540

41, 650

39, 090

36, 800

34, 750
	44, 230

41,380

38, 850

36, 590

34, 550
	43, 930

110

41,

38,610

36, 370

34, 360
	43, 630

40, 850

38, 380

36, 160

34, 170
	43, 340

40, 590

38, 140

35, 950

33, 980
	43, 050

40, 330

37,910

35, 750

33, 790
	42, 760

40, 080

37, 690

35, 540

33, 610
	42,

480

830

39,

460

37,

35,

340

430

33,



	20

21

22

23

24
	33, 240

31, 520

29, 950

28, 510

27, 180
	33, 060

31,360

29, 800

28, 370

27, 050
	32, 890

31, 200

29,650

28, 230

26, 920
	32, 710

31, 040

29, 500

28, 100

26, 800
	32, 540

30, 880

29, 360

27, 960

26, 670
	32, 360

30, 720

29, 210

27, 830

26, 550
	32, 190

30, 560

29, 070

27, 700

26, 430
	32, 020

30,410

28, 930

27, 570

26, 310
	31, 850

30, 250

28, 780

27, 430

26, 190
	31,

690

100

30,

28,

640

27,

300

26,

070



	25

26

27

28

29
	25, 950

24, 810

23, 750

22, 760

21, 830
	25, 830

24, 700

23, 650

22, 660

21, 740
	25,710

24, 590

23, 540

22, 570

21, 650
	25, 600

24, 480

23, 440

22, 470

21, 560
	25, 480

24, 380

23, 340

22, 380

21,470
	25, 370

24, 270

23, 240

22, 290

21, 390
	25, 260

24, 160

23, 140

22, 190

21, 300
	25, 140

24, 060

23, 050

22, 100

21,210
	25, 030

23, 950

22, 950

22, 010

21, 130
	920

24,

23,

850

22,

850

21,

920

040

21,



	30

31

32

33

34
	20, 960

20, 140

19, 360

18, 630

17, 940
	20, 870

20, 060

19, 290

18, 560

17, 870
	20, 790

19, 980

19,210

18, 490

17,810
	20, 710

19, 900

19r140

18, 420

17, 740
	20, 620

19, 820

19, 070

18, 350

17, 670
	20, 540

19, 750

18, 990

18, 280

17,610
	20, 460

19, 670

18, 920

18,210

17, 540
	20, 380

19, 590

18, 850

18, 140

17,470
	20, 300

19,510

18, 780

18, 070

17,410
	20,

220

19,

440

700

18,

18,

010

350

17,



	35

36

37

38

39
	17, 280

16, 650

16, 060

15, 490

14, 940
	17,220

16, 590

16, 000

15, 430

14, 890
	17, 150

16, 530

15, 940

15, 380

14, 840
	17, 090

16, 470

15, 880

15, 320

14, 780
	17, 030

16,410

15, 830

15, 270

14, 730
	16, 960

16, 350

15, 770

15,210

14, 680
	16, 900

16, 290

15,710

15, 160

14, 630
	16, 840

16, 230

15, 650

15, 100

14, 570
	16, 780

16, 170

15, 600

15, 050

14, 520
	16,

710

16,

120

15,

540

15,

000

470

14,



	40

41

42

43

44
	14, 420

13, 920

13, 440

12, 980

12, 530
	14, 370

13,870

13, 390

12, 930

12, 490
	14, 320

13, 820

13, 340

12, 890

12, 440
	14, 270

13, 770

13, 300

12, 840

12, 400
	14, 220

13, 730

13, 250

12, 800

12, 360
	14, 170

13, 680

13, 200

12, 750

12,310
	14, 120

13, 630

13, 160

12,710

12, 270
	14, 070

13, 580

•13, 110

12, 660

12, 230
	14, 020

13, 530

13, 070

12, 620

12, 180
	13,

970

490

13,

13,

020

12,

570

140

12,
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	ETevation
	angle
	of balloon in degrees
	
	and tenths of
	a degree
	
	



	Degrees
	0.0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0Л
	0.8
	0.9



	
	
	
	
	Horizontal distance
	of balloon in yards
	
	from observing
	point
	
	



	45

46

47

48

49
	100

12

680

11

280

11

890

10

520

10
	12, 060

11,640

11,240

10, 860

10, 480
	12, 020

11,600

11,200

10, 820

10, 440
	11,970

11,560

11,170

10, 780

10,410
	11,930

11,520

11, 130

10, 740

10, 370
	11,890

11,480

11,090

10,710

10, 330
	11,850

11,440

11,050

10, 670

10, 300
	11,810

11,400

11,010

10,630

10, 260
	11,770

11,360

10, 970

10, 590

10, 230
	750

11

320

11

930

10.

560

10

190

10;




	50_

51

52

53

54_
	150

10

800

9

450

9

120

9

8

790
	10, 120

9,760

9,420

9,080

8,760
	10, 080

9,730

9,390

9,050

8,730
	10, 050

9,690

9,350

9,020

8,690
	10,010

9,660

9,320

8,990

8,660
	9,970

9,620

9,280

8,950

8,630
	9,940

9,590

9,250

8,920

8,600
	9,900

9,560

9,220

8,890

8,570
	9,870

9,520

9, 180

8,860

8,540
	9,

830

490

9,

150

9,

820

8,

500



	55
	470
	8,440
	8,410
	8,380
	8,350
	8,320
	8,280
	8,250
	8,220
	190



	56
	160
	8, 130
	8, 100
	8,070
	8,040
	8,010
	7,980
	7,950
	7,920
	890



	57
	860
	7,830
	7,800
	7,770
	7,740
	7,710
	7,680
	7,650
	7,620
	590



	58
	560
	7,530
	7,500
	7,470
	7,440
	7,410
	7,390
	7,360
	7,330
	300



	59.
	270
	7,240
	7,210
	7,180
	7,160
	7,130
	7,100
	7,070
	7,040
	010



	60
	990
	6,960
	6,930
	6,900
	6,870
	6,850
	6,820
	6,790
	6,760
	730



	61
	710
	6,680
	6,650
	6,620
	6,600
	6,570
	6,540
	6,520
	6,490
	460



	62
	430
	6,410
	6,380
	6,350
	6,330
	6,300
	6,270
	6,250
	6,220
	190



	63-
	170
	6, 140
	6, 110
	6,090
	6,060
	6,030
	6,010
	5,980
	5,950
	930



	64
	900
	5,880
	5,850
	5,820
	5,800
	5,770
	5,750
	5,720
	5,690
	670



	65-
	640
	5,620
	5,590
	5,570
	5,540
	5,510
	5,490
	5,460
	5,440
	410



	66
	390
	5,360
	5,340
	5,310
	5,290
	5,260
	5,240
	5,210
	5, 190
	160



	67
	140
	5, 110
	5,090
	5,060
	5,040
	5,010
	4,990
	4,960
	4,940
	910



	68
	890
	4,860
	4,840
	4,820
	4,790
	4,770
	4,740
	4,720
	4,690
	670



	69
	640
	4,620
	4,600
	4,570
	4,550
	4,520
	4,500
	4,480
	4,450
	430



	70
	400
	4,380
	4,360
	4,350
	4,310
	4,280
	4,260
	4,240
	4,210
	190



	71-
	170
	4, 140
	4, 120
	4, 100
	4,070
	4,050
	4,030
	4,000
	3,980
	950



	72
	930
	3,910
	3,880
	3,860
	3,840
	3,820
	3,790
	3,770
	3,750
	720



	73-
	700
	3,680
	3,650
	3,630
	3,610
	3,580
	3,560
	3,540
	3,520
	490



	74-
	470
	3,450
	3,420
	3,400
	3,380
	3,360
	3,330
	3,310
	3,290
	260



	75
	240
	3,220
	3,200
	3,170
	3, 150
	3,130
	3, 110
	3,080
	3,060
	040



	76
	020
	2,990
	2,970
	2,950
	2,930
	2,900
	2,880
	2,860
	2,840
	820



	77
	790
	2,770
	2,750
	2,730
	2,700
	2,680
	2,660
	2,640
	2,620
	590



	78-
	570
	2,550
	2,530
	2,510
	2,480
	2,460
	2,440
	2,420
	2,400
	370



	79
	350
	2,330
	2,310
	2,290
	2,260
	2,240
	2,220
	2,200
	2,180
	160



	80
	130
	2,110
	2,090
	2,070
	2,050
	2,020
	2,000
	1,980
	1,960
	940



	81
	920
	1,890
	1,870
	1,850
	1,830
	1,810
	1,790
	1,770
	1,740
	720



	82
	700
	1,680
	1,660
	1,640
	1,610
	1,590
	1,570
	1,550
	1,530
	510



	83
	490
	1,460
	1,440
	1,420
	1,400
	1,380
	1,360
	1,340
	1,310
	290



	84
	270
	1,250
	1,230
	1,210
	1,190
	1, 170
	1, 140
	1,120
	1, 100
	080



	85
	1,060
	1,040
	1,020
	990
	970
	950
	930
	910
	890
	870



	86
	850
	820
	800
	780
	760
	740
	720
	700
	680
	660



	87
	630
	610
	590
	570
	550
	530
	510
	490
	460
	440



	88-
	420
	400
	380
	360
	340
	320
	300
	270
	250
	230



	89-
	210
	190
	170
	150
	130
	110
	80
	60
	40
	20
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About this edition

TM 11-2410 — TM 11-2410 — Pilot Balloon Tables (30-Gram)

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/TM11-2410
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