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FOREWORD

Classified material has been removed in order to make the information
available on an unclassified, open publication basis, to any interested
parties. The effort to declassify this report has been accomplished
specifically to support the Department of Defense Nuclear Test Personnel
Review (NTPR) Program, The objective is to facilitate studies of the low
levels of radiation received by some individuals during the atmospheric
nuclear test program by making as much information as possible available to
all interested parties.

The material which has been deleted is either currently classified as
Restricted Data or Formerly Restricted Data under the provisions of the Atomic
Energy Act of 1954 (as amended), or is National Security Information, or has
been determined to be critical military information wnich could reveal system
or equipment vulnerabilities and is, therefore, not app:optxate for open
publicaticr,

The Defense Nuclear Agency (DNA) believes that though all classitied
material has been deleted, the report accurately portrays the contents of the
original, DNA also believes that the deleted material is of little or no
significance to studies intc the amounts, or typee, of radiatior received by
any individuals during the atmospneric nuclear test program.
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Report to the Test Director

TECHNICAL AIR OPERATIONS

Operation Tumbler-Snapper

By

Paul H. Fackler
Lieutsnant Colonel, USAF

4925th Test Group (Atomic)
Special Weapons Center
Kirtiand Air Force Base
Atbaqis rquer, New Mexico

January 1963
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CHAPTER 1

MAPS AND CHARTS

1.1 SCOPE

The material contained in this chapter is of value on'y as a guide in finding locations of

certain aircraft, target areas, and bombing flight patterns. A list of abbreviations used through-

out this report is also included. A special grid map (Fig. 1.6) identical to the one used by the
crew on manned-sampling, terrain-survey, and cloud-tracking aircraft is also included as a
means of identifying the location of data collected (see Chaps. 4, 5, and 6).

1.2 CODE OF ABBREVIATIONS

IBDA, indirect bomb damage assessment

RADIAC, radiation detection, indication, and
computation

WADC, Wright Air Development Center

SWC, Special Weapons Commuind (now Special
Weapons Center)

SAC, Strategic Air Command

NRDL, Naval Radiological Defense Labnratory

£G&G, Edgerton, Germeshausen & Grter, Inc.

CAA, Civil Aeronautics Administration

CE, circular error in feet

CG, center of gravity

IFR, instrument flight rules

HE, high explosives

AEC, Atomic Energy Commissica

APGC, Air Proving Ground Comn.and

LASL, Los Alamos Scientific Laboratory

I¥1, inflight insertion
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MAFB, Maxwell Air Force Base

KAFB, Kirtland Air Force Base

[SAFB, Indian Springs Air Force Base

Jumbo, 4925th Operations Office

Seminole, Indian Springs Air Force Base ,

Bingo, Mellis Air Force Base

Rosie, atomic cloud

Sharkbait, Silver Lake

Sourdough, Yucca Flat

Ellen, Las Vegas radio range

Big Deal, live run

Angels, altitude measured in 1000-{t imcre-
ments '

Hairpin, Control Point

Buttercup, general call for the SAC

Zero Fox, pilct has no radlation exposure

Zebra. Greenwich time

Chil{ Pepper, contaminated aircraft




Tabie 1.1 - ~-TUMBLER-SNAPPER TEST-AIRCRAFT PARTICIPATION

(Primary Aircraft)

Type  Serial Parent Location
ajrcraft No. Use of aircraft Code name* urganizaticn of aurcraft
B..0 169 Drop Hazel 4925th TG(A) KAFB
B-30 165 Alt drop Hazei 4925th TG(A) KAFB
B-50 169 Drop Bluefish 4925th TG(A) KAFB
B-50 165 Alt drop Bluefish 4925th TG(A) KAFB
B-50 169 Drop Tugboat 4925th TG(A) KAFB
B-50 185 Alt drop Tughoat 4925th TG(A) KAFB
B-45 001 Drop Cutthroat 4925th TG(A) KAFYB
C-47 197 Disaster Milkman 4901st SW(A) KAFB
C-417 197  Disaster Armchair 4901st SW(A) KAFB
C-47 197 Disaster Rainbow 4901st SW(A) KAFB
C-47 197 Disaster Dagwood 4901st SW(A) KAFB
B-29 ‘818  Telemeter Copy Cat 1 4925th TG(A) KAFB
B-50 169 Telemeter Copy Cat 2 4925th TG(A) KAFB
B-50 260 IBDA Tiger 1 SAC KAFB
B-50 278 IBDA Tiger 2 SAC KAFB
B-50 337 IBDA Tiger 3 SAC KAFB
B-17 9248 Radiac Scarecrow WADC XAFB ,
B-29 1463 Blast Hot Foot 1 RADC KAFB
B-29 1742 Blast Hot Foot 2 RADC KAFB
B-29 338 Obser. sampling Crystal 4925th TG(A) [SAFB
B-29 285 Sampling Bullhead 1 1925th TG(A) ISAFB
T-33 9920 Sampling Builheacd 2 APG ISAFB
T-33 9951 Sampling Bullhead 3 APG ISAFB
T-33 4048 Sampling Bullhead 4 APG ISAFB
T-33 9913 Sampling Bullhead § ARDC I[SAFB
F-84 1033 Sampling Bullhead @ SAC ISAFB
F-84 1051 Sampling Bullhead 7 SAC [SAFB
F-84 1054 Sampling Bullhead 8 SAC ISAFB
F -84 1043 Sampling Builhead 9 SAC ISAFB
F-84 1042 Sampling Bullhead 10 SAC ISAFB
B-29 1828 Tracking Hound Dog 1 AWS ISAFB
B-29 174 Tracking Hound Dog 2 AWS ISAFB
B-29 Tracking (weather Hound Doug 3 AWS MAFB

recon,) .

B-25 099 Tracking Hound Dog 4 48013t SW(A) "AFB
C-47 308 Terrain survey Badger 1 49013t SW(A) I FB
e : C-417 386 Terrain survey Badger 2 49013t SW(A) 1bAFB
L-20 484 Terrain survey Woodchuck 1 4901st SW(A) [SAFB
L-20 467 Terrain survey Woodchuck 2 4901st SW(A; ISAFB
C-45 750 Terrain survey Woodchuck 3 4901st SW(A) ISAFB
YH-12 225 AEC Dreamboat 1 4925th TG(A) ISAFB
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Table 1.1 - (Continued)

Type  Serial Parent Location
‘ aircraft  No. Use of aircraft Code name organization of aircraft
C-48 Paradrop Shanghai 1 -6 TAC Troop Carrier Nellis AFB
C-47 Air evacuation Shanghat 7 TAC Troop Carrier Nellis AFB
C-47 990 Photo Eyeball Air Pictorial ISAFB
Service
B-50 Observation Buttercup 1-12 SAC Castle AFB
B-50 Observation Buttercup 1-12  SAC Barksdale AFB
B-29 Observaiion Buttercup 1-4  SAC Travis AFB
B-36 Observation Buttercup 1 -2  SAC Travis AFB
B-38 or Photo recon. Buttercup SAC Travis AFB
B-50 13-14

*Code numbers in chapters indicate the chronological use of an airplane for a particular
mission, i.e., Copy Cat 2 of this master list becomes Copy Cat 1 when it is used as the
observer samrpling plane.
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Fig. 1.1 —B-50 bomb-run pattern and associated aircraft, Frenchman Flat target. Bombing track,

223 to 303° or 64 to 123°, Participating [BDA aircraft at shots 0 and 1 included:

B-50 Tiger 1, 1800 ft above and In loose formation on right wing of Hazel (n bombing pat-
tern, B-50 Tiger 2, 1300 ft above and (n loose formation on left wing of Hazel {n bombing
pattern. B-50 Tiger 3, 00 ft above aud 7 nautical miles in tratl of Hazel in bomhing pat-

tern. Eyeball (Alr Pictortial Service), 7 nautical miles south of target at 10,000 ft in

ciockwise pattern. Aircraft at Semunols included: Hound Doy ! and 2 (B-29); Hound Dog 4

(B~25); Bullhead 1 (B-29); Builhead 2, 3, 4, and S (T ~33). and Badger | and 2 (C-47),
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' TIME OF THEIR ARRIVAL N FRENCHMAN

TEST AREA FLAT .
. START DESLENT
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Fig. 1.2-—B-50 bomb-run pattern and associated aircraft, ares 7, target 3. Bombing track, 240 to
305", Participating [BDA aircraft at shots 2 and 3 included: ..., B-50 Tiger 1, 1800 ft
above and in loose formatinn on right wing of Bluefish and Tugboat {n bombing pattern,

—~ -, B-80 Tiger 2, 1300 ti above and in lcose {ormation on left wing of Bluefish and Tug-
boat in bombing pattern. ——, B-50 Tiger 3, 800 R above and 7 naudcal miles in trail of
Blusfish and Tugboat in bombing pattern. - -, B~29 Copy Cat 1, 27,000 ft MSL flying
ciockwise pattern 5 nautical miles south of Bluefish pattern and 28,000 ft MSL flying coun-
terclockwise pattern 3 nautical miles south of Tugboat pattern, -..., Eyeball (Alr I'icto-
rial Service), 7 naistical miles south of target at 10,000 ft in clockwise pattern. Alrcraft
at Seminole (ncluded: vsdger 1 and 2 (C-47); Hwund Dog | and 2 (B-29)- Hound Dog 4
(B-28); Builhead 1 (B-28); and Bullhead 2, 3, 4. and 5 (T -33).
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\
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Fig. 1.3—B-48 bumb-run pattern and associated aircraft, shot 4. Bombing track, 240 to 305°. Par-
ticipring (BDA atrcraft inciuded: ...., B-50 Tiger i, 1800 ft above ar in loose forma-
tion on right wing of Cutthroat in bumb pattern. ..., B-50 Tiger 2, 1300 ft above and 1
loose format.on on left wing of Cutthroat tn bomb patters. ——., B~50 Tiger 3, 2800 ft
above sad 7 nsutical miles in trail of Cutthroat in bomb pattern. 492S5th aircraft included:
- o=, P-29 Copy Cat 1, 27,000 & MSL flying counterrlockwise pattern 3 nautical miles
south of Cutthromt. wm—., B30 Copy Cat 2, 800 ft whove and 5 nautical muiles in trail of
Cuttaroat in bomb pattern. . .-, Eyeball (Alr Pictorial Service), 7 nautical miles south
of target at 10,000 ft ln clockwise pattern, Afrcraft at Seminole {ncluded: Hound Dog | and
2 (B-29); Hound Dog 4 (P-25); Bullhead 1 (B-29); Builhead 2, 3, ¢, and 5 (T-33); and
Badger 1 and 2 (C-47),
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¥Fig. 1.4— Associated aircralt in Snapper phase, shot 5. Paricipating IBDA aircraft included: —. —,
B-80 Tiger 1, right-hand pattern approach 4 miles right of target at 26,000 ft MSL. -...,
B-60 Tiger 3, left-hand pattarn approach 4 miles left of target at 25,000 ft MSYL, e,
B-60 Tiger 3, left-hand pattern at 30,000 ft MSL and § miles from target on {inal ap-
proach at H hour. Alrcraft in blast pattarn for aiots 8 and 8 inciuded: ~=—=, B-29 Hot Foot
1, Isft-hand pattern at 31,800 ft MSL, regular bomb-run pattern; ——, B-29 Hot Foot 2,
left-hand pattern st 34,000 t MSL, regular bomb-run pattern; and -..-, Eyeball (Air Pic-
torial Service), 7 nautical miles south of target at 10,000 ft in clockwise patiern. Atrcraft
at Seminole included: Badger 1 and 2 (C-47); Hound Dog 1 and 2 (B-29); Hound Dog 4
(B-28); and Bullhead 1 (B-19); and Bullhead 3, 3, 4, and 8 (T-39). .
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Fig, 1.5—Associated aircraft tn Snapper phase, shot 6, P..rticipating IBDA atreraft included:
B-50 Tiger 1, 28 000 ft MSL, simulated bomb run; B-50 Tiger 2, 27,000 tt MSL, simu-
lated bomb rus; B-50 Tiger 3, 27,000 ft MSL, simulated bomb run to be 7 miles in trail
and 7 miles from target at H hour; and Eyeball (Air Pictorial Service), 7 nautical miles
south of target at 10,000 ft in clockwise pattern, Alrcraft at Seminole inciuded: Hadger !
aad 3 (C-47); Hound Dog | and 2 (B~29); Hound Dog 4 (B~28); Bullhead | (B~29); and Bull-
hend 2, 8, 4, and 5 (T-33).
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CHAPTER 2

wt TEST-AIRCRAFT OPERATIONAL DATA

To present a chronological time sequence of all test-aircrait participation prior to and
after each nuclear explosion and/or practice mission, these data are presented in a colum-
nated form. The data were recorded by the test-aircraft controller (th‘pm control) located
at the AEC Command Post, Mercury, Nev.
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CHAPTER 3

BOMB-DROP DATA

This chapter presents data collected by the telemetering aircraft and telemetering ground
stations (unevaluated) and reports actual weather conditions at the nuclear detonation time as
supplied by the Air Force Weather Service.
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Table 3.1 —ACTUAL WEATHER CONDITIONS FOR NUCLEAR DETONATION ONE,
1 APRIL 1952 (0900 PST)

Location: Mercury Weather Station, NPG, Mercury, Nev.
Cloud cover: 'y, alto-stratus at 18,000 ft MSL. */, cirro-stratus at 25,000 ft MSL
Precipitation: no precipitation within 1000 miles
Pressure: Ground Zero, 914 mb
Burst height, 888.5 mb

Virtual temperature: Ground Zero, 58.5°F

Burst height, 57.0°F
Actual temperature: Ground Zero, 58.0°F

Burst height, 56.5°F
Relative humidity: Ground Zero, 28 %

Burst height, 30 %

Altimeter setting: 30.19 in.
Surtace observation at Control Point, 0900 PST: sky, overcast with two layers of clouds, a
scattered layer at 18,000 ft MSL and overcast at 25,000 ft MSL; visibility, 40 miles; sea-level
pressure, 1002.68 mb; temperature, 54.0°F; dew point, 22.0°F; wind, NW at 8 knots; station
pressure, 25.971 in.; relative humidity, 3¢ %

Winds above Ground Zero i Winds above Ground Zero

Height above Deg from Speed, i Height above Deg from Speead,
MSL, ft true north knots ! MSL, ft true north knots
Surface 050 08 | 14,000 250 14
5,000 090 08 ~ 15.000 260 17
6,000 120 05 16,000 260 20
7,000 140 07 ; 18,000 260 34
8,000 170 08 | 20,000 260 37
9,000 200 08 1 25,000 260 43
10,000 210 10 | 30,000 270 64
12,000 250 15 l :
»”
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Table 3.2 —ACTUAL WEATHER CONDITIONS FOR NUCLEAR DETONATION TWQ,
15 APRIL 1952 (0930 PST)

Location: Mercury Weather Station, NPG, Mercury, Nev.
Cloud cover: clear, visibility 40 miles
Precipitation: nearest precipitation at Sait Lake City, Utah
Pressure: Ground Zero, 878 mb
Burst height, 842 mb

Virtual temperature: Ground Zero, 55.0°F

Burst height, 48.3°F
Actual temperature: Ground Zero, 53.8°F

Burst height, 48.0°F
Relative humidity: Ground Zero, 30 %

Burst height, 30 %

Altimeter setting: 30.19 {n.
Surface observation at Control Point, 0930 PST: sky, clear; visibility, 40 miles; sea-level
pressure, 1002.5 mb; temperaturs, 54.0°F; dew point, 24.0°F; wind, NNW at 9 knots; atauon
pressure, 25.970 in.; relative humidity, 30 % )

Winds above Ground Zero ' Winds above Ground Zero
Height above Deg {rom Speed, ‘ Height above Deg from Speed,
MSL, ft true north knots MSL, ft true north knots
Surface 050 06 16,000 310 18
5,000 040 06 18,000 310 18
6,000 040 1} 20,000 - 300 25
7,000 050 09 25,000 270 30
8,000 040 13 20,000 280 35
9,000 030 12 35,000 280 22
10,000 360 09 40,000 . 270 8
12,000 340 08 . 45,000 270 40
14,000 320 09 50,000 _ 270 40
- 15,000 310 14 55,000‘ 270 ‘ 23
f 38
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Table 3.3 — ACTUAL WEATHER CONDITIONS FOR NUCLEAR DETONATION THREE,
22 APRIL 1952 (0930 PST)

Location: Mercury Weather Station, NPG, Mercury, Nev.
Cloud cover: cumulus with less than ', coverage
Precipitation: no precipitation within 1000 mi'es
Pressure: Ground Zero, 873 mb
Burst height, 770 mb
Virtual temperature Ground Zero, 68.2°F
Burst height, 47.0°F
Actua! temperature: Ground Zero, 86.1°F
Burst height, 45.3°F
Relative humidity: Ground Zerc, 30 §
Burst height, 47 %
Altimeter setting: 30.06 in.
Surface observation at Control Point, 0930 PST: sky, clear with few cumulus NE (less than '/,
coverage); visibility 20 miles; sea-level pressure, 1014.1 mb; temperature, 65.0°F; dew point,
38°F; wind, calm; station pressure, 25.855 in.; relative humidity, 37 %

Winds above Ground Zero : Winds above Ground Zero
Height above Deg {rom Speed, | Helght above Deg from Speed,
MSL, 1t true north knots MSL, ft true north knots
Surface 230 068 i 15,000 330 i6
5,000 220 08 16,004 330 14
6,000 220 08 18,000 330 13
7,000 210 07 20,C00 340 15
8,000 210 0s 25,000 330 16
9,000 240 03 30,000 310 29
10,000 290 05 35,000 290 15
132,000 350 08 40,000 30 22
14,000 360 18 45,000 250 .28
39
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Table 3.4 — ACTUAL WEATHER CONDITIONS FOR NUCLEAR DETONATION FOUR,
1 MAY 1952 (0830 PST)

Location: Mercury Weather Station, NPG, Mercury, Nev.
Cloud cover: clear
Precipitation: no precipitation within 1000 miles
Pressure: Ground Zero, 877 mb
Burst height, 845 mb
Virtual temperature: Ground Zero, 85.2°F
Burst height, 61.4°F
Actual temperature: Ground Zero, 62.8°F
Burst height, 59.0°F
Relative humidity: Ground Zero, 47 %
Burst height, 50 §
Altimeter setting: 30 17 in.
Surface observation at Control Point, 0830 PST: sky, clear; visibility, 50 miles; sea-level
pressure, 1018.2 mb; temperature, 63.0°F; dew point, 42.0°F; wind, W at 2 knots; station pres-
sure, 25.950 in.; relative humidity, 47 % '

Winds above Ground Zero Winds above Ground Ze.o
Height above Deg from Speed, i Hetght above Deg {rom Speed,
MSL, ft true north knots MSL, 1t true north knots
Surface 020 03 14,000 250 12
5,000 240 04 15,000 260 18
) , 8,000 210 (1] 4 : 16,000 280 19
' 7,000 200 09 18,000 270 26
8,000 190 11 20,000 260 31
9,000 180 12 25,000 260 21
10,000 : 190 13 30,000 250 38
12,000 190 12 35,000 260 41
40
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Table 3.5—ACTUAL WEATHER CONDITIONS FGR NUCLEAR DETONATION FIVE,
7 MAY 1952 (0420 PST)

Location: Mercury Weather Station, NPG, Mercury, Nev.
Cloud cover: %, alto-cumulus and alto-stratus at 18,600 ft MSL
Precipitation: nearest precipitation at Salt Lake City, Utah

Pressure: Ground Zero, 868 mb
Burst height, 858 mb
Virtual temperature: Ground Zero, 62.4°F
Burst height, 64.0°F
Actual temperature: Ground Zero, 60.5°F
. Burst height, 63.8°F
Relative humidity: Ground Zero, 40 %
Burst height, 37 &
Altimeter setting: 29.89 in.

Surface observation at Control Point, 0420 PST: sky, overcast; visibility, 35 miles; sea-level

pressure, 1007.8 mb; temperature, 57.0°F; dew point, 30.0°F; wind, caim; station pressure,

25.700 in.; relative humidity, 35 %

Winds above Ground Zero

Winds above Ground Zero

Height above Deg {rom Speed, Height above Deg from Speed,
MSL, ft true north knots . MSL., ft true north knots
Surface Calm Calm 12,000 190 45
4,000 Calm Calm i 14,000 190 54
5,000 Calm Calm ! 15.000 190 19
8,000 180 20 ' 16,000 210 48
7,000 180 26 18,000 210 58
8,000 180 32 20,000 220 67
9,000 190 35 25,000 220 78
10,000 180 36 30,000 220 93
41
R T DAL U S A R A RN SR S RS
e e T A A A e T Y T ‘.\'.\.":'.x' . : :.

|




« N e ® m m m e . e % & = o= A

Table 3.6 — ACTUAL WEATHER CONDITIONS FCR NUCLEAR DETONATION SIX,
J 25 MAY 1952 (0400 PST)

Location; Mercury Weather Stution, NPG, Merc.ry, Nev.
Cloud cover: ¥, altoc-cumulus at 18,000 ft MSL
Precipitation: nearest precipitaiion at Pocatello, Idaho
Pressure: Ground Zero, 868 mb
Burst height, 858 mb
Virtual temperature: Ground Zero, 58.4°F
Bu. 3t height, 69.3°F
Actual temperature; Ground Zero, 57.1°F
Burst height, 67.0°F
Relative humidity: Ground Zero, 41 %
Burst beigh., 41 §
Altimeter setting: 30.00 in.
Surface observation at Contiol Point, 0400 PST: ¥/, alto-cumulus at 18,0C0 ft MSL; visibility,
40 miles; sea-levei pressure, 1011.0 mb; temperature, 56.0°F; dew point, 37.0°F; wind, NNW
at 3 knots; station pressure, 25.801 in.; relative humidity, 48 % '

f e o EEEEEE - ™ m m P ® mmme . e w W W -

Winds -bove Ground Zero Winds above Ground Zero
Helght above Deg {rom Speeaq, ‘ Height above Deg from Speed,
: MSL, 1t true north knots i MSL, ft true north knots
' Surface Calm Calm 14,000 200 06
5,000 210 02 i 15,000 150 04
8,000 210 08 ‘ 18,000 120 a8
7,000 220 11 18,000 140 09
8,000 220 11 20,000 220 08
9,000 220 11 25,000 . 240 23
10,v00 220 10 30,000 230 25
12,000 310 09 35,000 240 35
42
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Table 3.7— ACTUAL WEATHER CONDITIONS FOR NUCLEAR DETONATION SEVEN,
1 JUNE 3952 {0355 PET)

Location: Mercury Weather Station, NPG, Mercury, Nev.
Cloud cover: clear )
Precipitation: nearest precipitation at Sait Lake City, Utah
Pressure: Ground Zero, 872 mb
Burst height, 862 mb
Virtual temperature: Ground Zero, 54.0°F
Burst height, 59.3°F
Actual temperature: Ground Zero, 52.8°F
Burst height, 57.4°F
Relative humidity: Ground Zero, 48 3
Burst height, 50 %
Altimeter setting: 29.82 in. )
Surface observation at Control Point, 0355 PST: sky, clear; visibility, 30 miles; sea-level
pressure, 1005.4 mb; t:mperature, 52.0°F; dew point, 25.0°F; wind, calm; station pressure,
25.840 in.; relative humidity, 34 §

Winds above Ground ’.’.ox;o Winds above Ground Zero
Height above Deg from Speed, Height above Deg from Speed,
MSL, ft true north knots : MSL, ft true north knots
Surfice Calm Caim 14,000 180 26
5.000 Calm Cam | 15,000 170 26
8.000 170 17 16,000 170 : 29
7,000 170 18 : 18,000 190 3
8.000 110 1| 20,000 190 «“
9,000 ‘ 160 17 f 25,000 200 42
10,000 160 15 l 30,000 190 38
12,000 180 17 i :
4




Table 3.8 — ACTUAL WEATHER CONDITIONS FOR NUCLEAR DETONATION EIGHT,
5 JUNE 1952 (0355 PST)

Location: Mercury Weather Xation, NPG, Mercury, Nev,
Cloud cover: clear
Prectpitation: no precipitation within 800 miles
Pressure: Ground Zero, 86J mb

Burst height, 854 mb
Virtual temperature: Ground Zero, 85.3°F
\ Burst height, 72.0°F
! Actual temperature: Ground Zero, 64.0°F

Burst height, 68.7°F
Relative humidity: Ground Zero, 45 %

Burst height, S0 %
Altimeter setting: 30.04 in.
Surface observatton at Control Point, 0355 PST: sky, clear; vistbility, 50 miles; sea-level
pressure, 1011.3 mb: temperature, 84.0°F; dew point, 36.0°F; wind, N at 2 iknots; station
pressure, 25.3368 (n.; relative numidity, 37 %
Winds above Ground Zero ‘ Winds above Cround Zero
Haicht above Deg {rom Speed, i Height above Deg from Speed,
MSL, ft true north knots MSL, ft true north knots
Surface Calm Calm ! 14,000 120 25
5,000 Calm Calm ‘ 15,000 120 24
8,000 210 08 16,000 120 22
7,000 170 08 i 18,000 150 19
! 8,000 159 08 | 20,000 150 15
9,000 140 11 i 23,000 160 22
10,000 140 E I 30,000 150 28
12,000 130 17
4“4
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CHAPTER 4

CLOUD SAMPLING BY MANNED AIRCRAFT

4.1 SCOPE

The purposes of this chapter are to report on all phases of cloud-sampling operations in-
cluding the F-84G training program for Task Group 132.4; to give an account of personnel
radiation dosages encountered during operations; to narrate in detail the actual operation of
the airborne sampler-controller and each manned sampler: and to present a record of data
collected which includes the sample size attained during each penetration through a nuclear
cloud.

4.2 ORGANIZATION AND PLANNING

4.2 1 Personnel

The sampler-controller aircraft crew consisted of a B-29 {light crew, radiological di- -
rector, and a representative from SWC and LASL. Manned-sampling wircraft crews consisted
2f a B-29 flight crew, 3 T-33 pilots, and 10 radiological »fficers. The personnel were {rom
4925th Test Group (ATOMIC). WADC, APGC. and SAC. The F-34G piiots assigned to SWC inr

training were to be a part of Task Group 132.4.

¢22 Tran -

Sixteen 3AC officers with passive defense backgrounds arrived for training in cloud
sampling and terrain survey 10 March. Twelve 3AC officers received complete training :n
ground and terrain survey, and four were sent to MAFB, California, for a special course in
terrain survey and instrumentation. Following the lecture series at KAFB on terrain survey
and cloud sampling, a flying program waas initiated demonstrating techniques and procedures
for each officer so that he would become fuily acquainted with all instruments and equipment.

The following flights were accemplished during this period: seven B-29 airborne control fuights,” ~

thirty T-33 sampier {lights; A id three C-47 terrain survey flights.

4.2.3 Equipment

The major items of operating equipment used at ISAFB consisted of the following radiac
instruments:

(a) AN-PDR T1-B ion chamber

th) 200-mr pocket dosimeter

{c) l-r pocket dosimeter '

(4) 10-r pocket dosimster

4%
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(e) Electronic integrating gamma-dosage device (developed by the Electronics Section.
LASL)
(1) 4.5 denmity goggles

4.2.4 Facilities

Manned-samriing headquarters, briefing and operations, were located 1n a iarge quonset
hut on the eastern end of the flight line at ISAFB.

4.7 FACTUAL DATA

Tables 4.1 to 4.9 of this chapter outline 1n columnated {orm all data cotlected by each
sampling aurcraft for each penetration made through the nucliear cloud. A detaded summary
of each shot 8 given 1n Secs. 4.3.1t04.3.9.

4.3.1 Manned Sampling for Tumbler Able X Ray (Dry Run)

An HE unit was dropped at 0929: 24, 30 March 1952. The sampler-controlier aircraft, B-29
No. 386, was on orbit as scheduled. The T-33 iype aircralt flew normal missions, making 10
simulated penetrations and returning to ISAFB. The entire mission took approximately 50 min.

The sampler-controtler, B-29 No. 386, took off at 0838 and was on ordit at 0900. Aboard
were the assigned crew and the radiclogical directors. At 0853 the first sampler, B-29 No.
285, was called up for a penetration; three succeeding penetralions were made through simu-
lated clouds, and prac’ ‘e messages were transmitted to the arborne controiler. The second
sampler, T-33 No. 920, was vectored to a position, made three passes, and returned to [SAFB.
The third sampler, T-33 No. 931, took off at 1010, made three practice penetrations, trans-
mitted simulated 1nflight reports to the airborne controller, and returned to :SAFB. The fourth
and /ifth sampiers, T-33 Nos. 048 and 913, each took off at !-min .ntervals, climbed to an alti-
tude of 15,0C0 ft, made three passes at simulated atomic clouds, checked radio procedures
for reporting, and then returned to [SAFB.

This mission was the dress rehearsal {or the forthcoming nuclear tests. Radiological
monitors, pilots, and other crew members received a {inal check-out :n sampling Standing
Operating Procedures, and pilots recesved additional familiarization on terrain features and
vectoring procedures. A {inal debriefing was held to clear up munor discrepancies.

4.3.2 Manned Sampling for Tumbler Able

The mission was compieted in accordance with the schedule. The gr:d system proved to
be satisfactory. The T-33 aircraft took otf as called for, compieted their sampling pene-
trations, and returned to ISAFB in approximately J0 min after lake-off.

The sampler-controlier, B-39 No. 388, took off at 0753 and was in orbit at 0758; aboard
were the assigned crew plus the radiclogical directors. At 0840 the lirst sampier, B-29 No.
285, was called and was given a vector {or its [irs penetralion; two penetrations were made
at 14,500 It. Radiation was initially detected at $ miles out {rom the cloud on an MX-5 type
ol radiac astrument. The aircraft contam:nation background after leaving the cloud was ap-
proximately 3 mr hr. '

The secoud sampier, T-33 No. 920, was given its {irst vector at 1020 and flew directy
to the cloud. This aircraft could not go faster than 320 mph indicated air speed due to landing
gear trouble. However, two passes on headings of 280 and 80° vere made, and the aircraft
then returned o LSAFB with a dosimeter reading of 30 mr.

The third sampler, T-33 No. 951, was called up at 1026; it made two penetrations and
returned to [SAFB with a dosimeter reading of 90 mr.

The fourth sampler, T-33 No. 048, took off at 1031, made three penetrations, and returned
to LISAFB with a dostmeter reading of 83 mr.
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Table 4.1 — FILM-BADGE READINGS FOR MANNED -SAMPLING PERSONNEL
{IN MILLIROENTGENS)

Tumbler SnaJ\pper Total
Personnel Able Baker Chartie Dog Total Easy Fox George How Total T-§
Pilot 40 250 154 25 469 15 840 0 375 1230 1699
Copilot 52 3co 140 25 517 0 0 517
L. scanner 38 300 135 473 0 1c2¢ 0 510 1535 2008
R. scanner 20 310 100 430 15 1100 8 1123 1£53
Rad. officer 8 260 120 25 443 25 24 8 5T - 500
sSwC 38 160 130 20 348 25 15 8 48 396
LASL 40 215 130 25 410 0 40 8 48 458
Pilot 225 450 675 1070 24 980 2074 2749
Copilot 225 410 633 980 950 0 1940 2575
Engineer 225 225 0 225
L. scanner 270 480 35 788 1085 32 960 2077 2862
R. scanner 255 s10 25 190 1115 24 1210 2349 3139
Had. officer 220 3e0 1240 1980 3810 0 13810
Pilot 178 80 780 760 1718 0 1775
Rad. officer 160 50 1830 2040 0 2040
Ptlot 225 90 340 1890 2545 0 2545
Rad. officer 190 190 0 190
Pilot 200 90 1300 1130 2720 0 2720
Rad. officer 200 90 1740 1160 3190 0 3190
Engineer 280 280 0 910 0 910 1180
Rad. officer 30 160 875 1128 0 1125
Pilot 340 1370 2330 4040 0 4040
Rad. safety 430 1910 2340 0 2340
Eng. officer 450 450 0 450
Copilot 320 320 320
Engineer : 0 0 0
Pilot 380 360 0 360
Pilot 180 180 0 180
Pilot 330 230 0 30
Pilot 130 130 0 130
Pilot 160 160 0 160
Pllot 180 180 0 180
Pilot 60 60 0 8C
Pilot 80 80 0 80
Ptlot 153 188 0 158
Pllot s 118 0 s
Pilot 43 43 0 48
Pilot 2043 2045 0 2045
Coptlot 1130 1130 0 1130
Engineer 2000 2900 0 12000

"




Table 4.1 — (Continued)

Tumbler Snapper - Total

Personnel Able Baker Charlie Dog Total Easy Fox George How Total T-S
L. scanaer 2370 2370 0 2370
R. scanner 2300 2360 0 2300
Engineer 20 25 45 1100 15 970 15 2100 2145
Rad. officer 991 460 5000 6451 6431
Rad. officer 0 1100 375 420 1895 1895
Pilot 0 1050 410 490 1950 1950
Pilot 1160 470 4600 6230 6230
Rad. officer 1080 880 35 1995 1995
Pilot 0 220 1320 120 1660 1860
Rad. officer 0 230 1225 130 1585 158§
Pilot 886 190 530 92 1698 1688
Rad. officer 992 220 500 74 1786 1786
Pilot 140 140 140
Pilot 15 66 81 81
Pilot 408 405 405
Pilot 140 140 140
Ptlot i} 24 24
Pilot 15 15 15
Rad. officer 800 310 1110 1110
Pilot 450 450 450
Pilot 140 140 140
Ptlot 50 50 50
Pilot 8 3 8
Pilot 85 85 65
Pilot 1] 85 85
Pilot 48 48 48
Pilot 170 170 170
Rad. office. 930 930 9330
Pilot 78 5 7%
Pilot 48 48 48
Pilot . .
Pllot 66 66 66
Pilot 35 3% 35
Pilot . a6 56 68
Pilot 215 21% 2135
Pilot - a3 a8 25
Ptlot 8 - 8 8
Pilot () 78 k¢

*No reaging.
48
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Table 4.2 — MANNED -SAMPLING DATA FOR TUMBLER ABLE
Shot Time: 0900:07.5 PST, 1 April 1952

Apparent Fireball Yield:

1.28 £ 0.13 Kt*

t
'

i - w
s T A T 3 £3
52§ 0 4 35 9.l lEg:f.E 3o oE 833
-2 = ;9 368 Eg +~'ocais® . w§ < ® = 3
B s g& 2 " s, a8, 89y EN < voa
P ! - o - <
5o I 3z 8¢ gyiailesiiES “ge 3 3T,
t3E 0 =3 'g'&so-ﬁ:sé"‘,ggv:g—- NE Ev.g
< s az2 32 S fTagre 0088 888 32 Ji:z
Crystal : ‘
B-29 No. 386t ‘ ; ‘
Bullhead 1 1 145 205 NR 8 . 70 85  112° 26 mi Neg
B-20 No. 285 2 145. 210 NR § NR 105  112°, 26 mi' Neg 1.1 < 107"
Bullhead 2 1 143 320 30 10 26 40 108°, 33 m1 1100
T-33No. 920 2 145 310 6 5 85 80 108°. 33 mi 1100 4 35 « 10™"
Bullhead 3 1 14 30 6 8 s k1] 112°, 26 m1 240
T-33 No. 951 2 145,400 60 . 8 NR 90 112°, 26 mt 240 2.4 ~ t0°?
Bullhead 4 1 14 [ 400' 6 10 28 . S 108°, 33 mi 900
T-33No. 048 2 145 400 60 12 NR 80 108°, 33 m: 900
3 13 (400 & . 10 | NR 88 108°, 33 m1 900 1.7« 107'°
Bullhead § 1 148 360 35 9 52 s 108°, 33 m1 140
T-33No. 913 . 2 ;15 | 3718 ~NR, 3 | . %0 108°, 33 mi- 140 3.3 x 107"
*Taken from Tumbler-Shapper Summary Raport on Diagnostic Measurements, WT-550,
November 1952.
tSampler-controller.
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The fifth sampler, T-33 No. 913, was vectored at 1038, made two penetrations, and re-
turned to [SAFB with a dosimeter reading of 30 mr.

4.3.3 Manned Sampling for Tumbler Baker

After H-hour the cloud ascended to approximately 16,000 ft. It siowly dispersed with the |
lcwer part moving south and the upper par~f moving 135° from zero point (see grid map Chap. 1).
The sampler-controller, B-29 No. 386, was on orbit as scheduled, but owing to communication
difficulties returned to ISAFB, repa' -+ ~ set, and was back in the air at 0935. After observing
the cloud and taking photographs ot * formation, the controller alerted the sampling
aircraft for take-off, and then actual ,.n , +[ the nuclear cloud took place within 100 min.
Sampler one, B-29 No. 285, had a gas le<k and aborted the mission. [t was necessary to use the
sampler-controller, B-29 No. 386, as a num:ber one sampler; with this double mission, the
sampler aircraft made four penetratio’.s ihrough the nuclear cloud after directing the T-33
samplers. Sampler two, T-33 No. 920, had no difficulty in locating the cloud in the grid path.
The cloud was easily visible after take-off but the determination of a good penetration altitude
was hard. The first penetration gave a peak reading of only 200 mr. It was noted by the radio-
logical officer that on a sharp turr to the right, with gravity forces approximately 2.5, the
integrated dosimeter gained about 50 mr; no - xplanation other than a possible geometry factor
involved could be given.

Samplers two and four, T-33 No. 920 and T-33 No. 048, were requested to sample cross-
winds, and samplers three and five, T-3o No. 951 and T-33 No. 913, sampled upwind and down-
wind. Sampling, in general, was difficult since there were no directional shears of the wind. The
sampling operation was completed in approximately 2 hr 43 min. ’

Four penetrations by Bullhead 2 were made with a maximum dosimeter reading of 30 mr.
The third sampler, T-33 No. 931, was called up at 1125. Three penstrations were made
with a dosimeter reading of 60 mr. This aircraft had difficuity in making passes through the
cloud at an altitude of 10,000 {t. The cioud was irregular and not clearly defined at this alti- -
tude. The fourth, T-33 No. 048, was s;1ven a vector it 1105 and alsc had difficuity in pene-
trating the cloud at a proper altitude; however, four penetrations were made with 2 domimeter
reading of only 45 mr. The fifth sampier, T-33 No. 913, was called at 1110. Ths aircraft
orbited for 1S oun at 20,000 ft. The nuciear cioud was easily visible below, although it was
spread out over several miles. Penetrations were made through the dense portion of the cloud
with layers of the cloud above and below. Three penetrations were made, and the aircraft re-
turned to ISAFB with a dosimeter reading of 148 mr.

The mission was succesafu! in accordance with instructions. [t was recommended that
longer separation in take-off times for the T-33 aircraft be established, because a largs
part of the timme was spent orbiting and waiting {or other sampler aircraft to ieave the nuciear
cloud before making an initial, second, or a third penetration. The additional dosages from
aircraft contamunation occurred during these waiting periods. It was noted that in several
cases the integrated dosage instruments in the T-33's read lower than the dosimeter readings;
the probtable cause might have been due to the praximity of the instrument to the outside skin
of the aircraft. '
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4.3.4 Manned 3ampling for Tumbier Charlie

The sampler-controller aircraft, B-29 No. 283, was airborne and on orbit at 0825 at an
altitude of 21,000 ft. The mission lasted approximately 2 hr 