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ABSTRACT

This report contains a summary of EGRG fireball photography and a pre-
liminary analysis of the results for Shot Tanana of Operation Dominic. Tanana,
an LRL-sponsored device, was detonated on 25 May 1962, at GZ-10, southwest
of Christmas Island. Measﬁred time of drogué-retarded fall from the B-52
delivery aircraft, flying at an altitude of 25,000 feet, was 50.853 seconds.
The device was detonated at an altitude of 9,030 ftvt 50 ft above MSL. The
local Christmas Island time of detonation was 0708:50.7922, uncorrected for
WWVH propagation time.

Phi scaling indicates a fireball yield of 2.3 kt + 0.3 kt, and Mach

scaling shows a yield of 2.4 kt + 0.4 kt.
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1.0 BHANGMETER OPERATION AND DATA

Nine Bhangmeters were employed on Shot Tanana: three at the ERG Timing

Trailer at A Site, two each on the two C-130 aircraft, and two on the B-52

delivery aircraft. All Bhangmeters except the RO-1 No. 3 (40 msec full séale)

were set at 80 msec full scale to accommodate the time-to-minimum of the

expected yield. Minimum time therefore occurred between the second and third

pip on those tracés, making the time resolution of the readings pooT. The

results, however, do not contradict the yield obtained by other methods.

Table 1 summarizes Bhangmeter operation and the data obtained.

Table 1. Bhangmeter data.

Reading
Location Type No. of Pips Time (msec)

Timing Trailer, A Site RO-1 No. 1 2.75 5.5
Timing Trailer, A Site RO-1 No. 2 2.5 5.0
Timing Trailer, A Site RO-1 No. 3 5.75 5.75
Aircraft 298 (C-130) MK-V, S/N 1 2.75 5.5
Aircraft 298 (C-130) MK-V, S/N 2 3.0 6.00
Aircraft 299 (C-130) MK-V, S/N 3 2.75 5.5
Aircraft 299 (C-130) . MK-VI, S/N 4 2.75 . 5.5
B-52 Aircraft ASH 4 2,75 ’ 5.5

6.0

B-52 Aircraft MK-VI 3.0

The average tmins 5.58 msec, corresponds to a yield of 2.2 kt + 0.3 kt

at an ambient air density of 0.891 grams/liter for an altitude of 9,030 feet.
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2.0 CAMERA INSTRUMENTATION AND OPERATION

Photographic coverage of fireball growth was provided by land—based
camera installations at Sites A, MM, and D on Christmas Island and by airborne
iﬁstallations on two C-130 aircraft. The B-52 drbp ai¥craf§ was also instru-
wented to record fireball formation. The exact instrumentation of these
stations is detailed in Appendix A, and an evaluation of the operation of
each camera is given on the Film Comment Sheet, Table 2. Complete survey
data for the actual Gz-10 for Tanana are given in Appendix B.

2.1 Position of Burst

Six theodolite cameras were operated, two at each of the ground stafions.
All six theodolites operated properly. A photo-triangulation of the position
of burst was performed on the basis of records from all three stations.
A diagram showing the angular off-axis position of the purst from the A, MM,
and D Site stations is presented in Fig. 1. The calculated position of burst

wast

N 182590
referenced to H&N Universal Transverse Mercator Grid
E 690410

Height 9,030 ft * 50 ft above MSL

The resultant slant ranges from the camera stations are 53,829 feet from
MM Site and 53,76§ feet from A Site. These figures agree quite well with
the Sandia Corporation radar slant-range measurements of 53,760 feet and
53,610 feet, respectively, from the MM and A Site radar positions located

adjacent to the camera stations.

-6~
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Téble 2. Film comment sheet - Tanana.

Camera Film No. Speed (fr/sec)

- DFX-12 106070 26,000 (nom.)
PS4B-1 106046 3,150
PS4B-2 106051 1,950
PS10B-1 106054 600
M-46 106059 100

Wild 233 106066 -
Wild 164 106089 -
Rap 103 106085 57 usec
Rap 101 106074 107 usec
Rap 120 106075 233 usec
Rap 118 106082 529 usec

DFX-13 106072

FS4B-3 106053 3,050
PS4B-4 106048 2,400
PS10B-3 106056 600
M-47 106061 100

Wild 148  1060€8 -
Wild 147 106069 -
Rap 107 106087 54 usec

Rap 105 106080 101 usec
Rap 108 106081 246 usec

Rap 114 106084 525 usec

Comments

A SITE

Fireball outside field of view; a small segment

- appears in frame.at later times.

FB well-centered at zerojtime. Good record.

Fireball 1/10 in. below center of frame at zero
time. Good record.

Fireball in center of frame at zero time. Good
record. '

Well-centered image at zero time. Good record.
Good record. |

Good record.

Fireball image. Poor focus.

Fireball image. Good record.

Fireball image. Good record.

Fireball image. Good record.

MM SITE

One quarter of fireball cut off by edge 6f frame.

Good record. . :

Fireball low and to the right of frame center
at zero time. Readable record.

Fireball just right of frame center at zero
time. Good record.

Well-centgred FB at zero time. Good record.

Image just right of center at zero time. Good
record.

Good record.

Good record.

Very poor focus. Poor fireball record.
Fireball image. Good record.

Fireball image. Cood record.

Fireball image. Good record.
9-7—
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Table 2.
Camera Film No. Speed (fr/sec)
DFX-11 106071
PS4B-6 106047 2,250
PS48-5 106052 3,200
PS10B-2 106055 600
M-43 106060 100
Gal. 8904 106088 -
Gal. 8903 106067 -
Rap 117 106086 52.8 usec
Rap 102 106077 95 usec
Rap 113 106078 257 usec
Rap 111 106083 494 usec
PS4B-9 106049 2,400
WF8-2 106057 2,000 (nom.)
FD401-3 106064 1,500 (nom.)
M-42 106062 75
PS4B-10 106050 2,250
WF8-3 106058 2,000 (nom.) ,
FD401-2 106065 1,500 (nom.)
M-44 106063 100 (nom.)

Film comment sheet - Tanana (cont.).

Comments

D SITE

FB low and to the right of center. Good record.

FB right of center at zerc time. Readable
record.

FB right of center at zero time. Good record.
FB high and.to the right of center. Good recgrd.
Image right of center. Good record.
Good record.

Good record.

Good record.

Cood record.

Good record.

Excellent record.

STATION 298 (C-130 AIRCRAFT)

Camera started late. Late FB at start of record.
Camera started late. Late FB at start of record.

Image right of center. Late fireball at start
of record. .

Camera started late. Late fireball on first
frame. Image well-centered.

STATION 299 (C-130 AIRCRAFT)

Camera started late. Very late cloud at start
of film.

Camera started late. Late fireball record. No
timing marks. .
Camera started late. Late fireball on first
frame. Fireball near left-hand sprocket hole.
Camera started late. Late fireball at start of
record.

-8—




Table 2. Film comment sheet - Tanana (cont.).

Camera Film No.  Speed (fr/sec) Comments

PRESESSES—-

B-52 AIRCRAFT
pPsS4B-8 106250 2,650 Fireball right of center. Good record.

WF4-6 106251 2,000 (nom.) Did not operate.

2.2 Fireball Photography

Fireball growth was recorded and measured from all ground stations. All
six high-speed Photo-Sonic cameras at these sites obtained usable fireball
records.

The cameras in both C-130 aircraft started late, apparently because of
failure to receive the ARM BARO signal'and~subsequent manual operation of the
instrumentation system. The cameras at ﬁhese stations recorded only late
fireball pictures. The Photo-Sonic camera in the B-52 obtained a good fire-
ball record, but the Fastax camera in that aircraft did not operate.

AFSWC furnished slant ranges as follows between the aircraft and the
device: 31,700 feet + 820 ft for the B-52 delivery aircraft, 65,094 feet +
50 ft for Aircraft 299, and 63,031 feet & 2400 feet for Aircraft 298.

The aiming of all ground-based cameras was good. The radar-trained'
nount at A Site tracked well, the image being about one-half degree low in
the frame, but centered horizontally. The MM Site mount was aimed about one
degree high and one-half degree io the left of the fireball at zero time.

The records from the fixedfmount camera station at D Site show the image to
be well-centered vertically and one degree to the right of the frame center.

Good Dynafax records were obtained from D and MM Sites, although on the

MM Site record, the image was located at the bottom edge of the frame,

vt vra oo s i S e
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causing slight distortion as it grew toward the edge of the frame. The Dynafax
at A Site did not record aﬁ image because it was aimed slightly higher than
the other cameras on the mount and it could not encompass the firebali in its
narrow field of view.

All twelve Rapatronics obtained fireball records,—élthough heaQy exposure
on most films caused the data obtained to be somewhat less precise than usual.
Measurements are included in Appendix D, and the results are plotted on D and

MM Site Dynafax diameter-time curves. These curves were used to obtain the

zero-frame times of exposure on the high-speed camera records.

3.0 YIELD DETERMINATION

The photographic plan was designed to record an expected 100-kt device
with a brightness of 3 x 104 watts/meter? at minimum time, and the actual
brightnesses experienced were about lO6 watts/heterQ. For this reason the
films were heavily exposed and, because of the small images, were in some
cases quite difficult to analyze.

The yield as determined by a variable-phi scaling technique is 2.3 kt +
0.3 kt. The Mach scaling method indicafes a yield of 2.4 kt + 0.4 kta. The
yield figures are based on an extensive analysis of the four best high-speed
Photo-Sonic records from the ground stations,

Because of the low yield of the Tanana device, ¢5 scaling techniques
were not used. Mass effects and other factors prevented the diameter-time
history from attaining the constant-growth region, indicated by a region of

constant g, which ¢5 scaling requires. For fireballs of variable growth

rates it has been found that, although variable, the growth rates of devices




with g-time curves of similar shape are comparable; thus the diameter-time

histories lend themselves to scaling.
The yield of a device can therefore be determined by comparing its

diameter-time behavior to that of a device of known yield according to the

forwula:
5
Wy = éo ; ¢/
Do [y B
where «/ = yield (kt)

ambient air density (grams/liter)

!

/s
b

D (meters)/tz/5 (msec)

I

The diameter-time history of Tanana was scaled using this method, and
comparisons were made with four shots from previous operations: Teapot-
Moth, Teapot-Wasp, Ranger A, and Tunbler-Snapper 1. Detailed tabulations of
the comparison of Tanana to each shot, together with the resultant yield
figures, are presented in Tables 3 through 6. Table 7 summarizes the results
from this method of analysis.

The Tanana @-vs-time curve used in these calculations is presented in

2.

ag]
i

Y]
o

The Mach scaling method was also applied to the combined diameter-time
data from the four best Photo-Sonic 4B records (Table 8). In this method
of yield determination, a polynomial fit is made on all the data; and the
resultant diameter-time curve, which represents the characteristic diameter-
time behavior for this shot, is scaled to a theoretical 1-kt diameter-time

curve. The coefficients of the polynomial to which the diameter-time data

-12-~
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were fitted by least squares ére given below each tabulation, along with am-
bient pressure (mb), temperature (°K), ambient sound velocity (m/msec), and
the time interval over which the fit was made.

In an effort to eliminate the scatter which is especially apparent at
early times, the Mach scaling method was also applied to the data.derived
from a smooth curve visually fitted to the composite plot of diameter vs time
from all stations. The smoothed diameter-time curve is presented in Fig. 4,
the data which were taken from it are shown in Table 9, and the Mach scaling
results are contained in Table 10. The yield by Mach.scaling is taken to be
the average of these results and the results of the calculations made on the
composite data from the four best films. The limits include 80Apercent of
the scatter apparent in both calculations. -

Complete ¢5 vield calculations for eacﬁ film, valuable chiefly for their
tabulation of diameter, time, and phi, are given on the IBM printout sheets
contained in Appendix C.

Plots of diameter vs time and phi vs time for the data from each station
are shown in Figs. 5 through 13. Composite plots for the complete sets of
data are given in Figs. 14 and 15. Diameter measurements and camera data
calculation sheets for each film are included in Appendix D.

An air density of 0.891 grams per liter was calculated for an altitude
of 9,030 feet above MSL, based on an H+15 minute observation by JTF-8 Weather
Central, which reported a pressure of 737 mb, a temperature of 15.0°C, and
a relative humidity of 39% at that altitude.

Examples of fireball photography are included in Appendix E.




Table 3. Tanana § scaled to Teapot-Moth.

L B

I e e AR G e | §
1.6 49.0 46.6 1.052 1.288 2.27

2.4 48.7 46.3 1.051 1.282 2.27

3.2 48.4 46.1 1.051 1.282 2.27

4.0 48.0 45.8 1.048 » 1,264 2.23

5.0 47.6 45.6 1.043 1.234 2.19

5.5 47.4 45.5 1.042 1.228 2.16

6.0 47.2 45,4 1.040 T 1,217 2.14

6.5 47.0 45.3 1.038 1,205 2.14

7.0 46.8 45.2 1.035 1.188 2.10

7.5 46.7 45.1 1.035 1.188 2.10 1
8.0 46.5 45.0 1.033 1.176 2.07 E
9.0 46.2 44,95 1,028 .. 1.148 2.03 ii‘;
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Table 4. Tanana @ scaled to Teapot-Wasp.

71

g2

Time

(msec) (Tanana)
1.6 49.0
2.4 48.7
3.2 48.4
4,0 48.0‘
5.0 47.6
5.5 47.4
6.0 47.2
6.5 47.0
7.0 46.8
7.5 46.7
8.0 46.5

(Wasp) g1/%2 (ﬂl/?2)5
40.9 1.200 2.488
40.5 1.202 2.510
40.2 1.204 2.530
39.7 1.209 2.584
39.3 1.211 2.605
39.0 1.220 2.702
38.7 1.220 2.702
38.6 1.220 2.702
38.3 1,220 2.702
38.0 1.230 2.815
37.7 1.230 2.815

w (kt)

2.23
2.25
2,28
2.32
2.34
2.43

2.43

2.43 -

2.43

2.53




[

.

| S—

Table 5. Tanana @ scaled to Ranger A.

(;i:i) 4 (Tagéna)' (Rangzr A) ¢1/¢2 (¢1/¢2)5 w o (kt)

1.6 49.0 4.7 1.148 1,994 2.08

2.4 48.7 42,5 1.146 1.997 - 2.07 ?
3.2 8.4 41.9 1.155 2,055 2.15 :
4.0 28.0 41.4 1.159 2.091 2.18 é
5.0 47.6 0 1.167 2.164 2.26 %
5.5 47.4 40.6 1,169  2.183 2.29 f
6.0 47.2 40.3 1.173 ©2.2200 2.32 %
5.5 47.0 40.0 1.175 2.240 2.35 Rl
7.0 46.8 39.8 1.208 2.571 2.69 :
7.5 46.7 39.6 1.181 2.297 2,40 |
8.0 26.5 39.3 1.183 2.316 2.30 |
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Table 6. vTanana.ﬁ scaled to Tumbler-Snapper 1L

(;2‘22) (Tagalma) (ngl) #1/9%2 <¢1~7¢2>5 w  (kt)
1.6 49.0 42.2 1.163 2.13 2.36
2.4 48.7 41.8 ©1.165 2.15 2.3
3.0 48.5 ‘ 41.5 1.167 2.16 2.41
3.5 48.3 41.2 1.171 2.20 | 2.45
4.0 48.0 20.9 1.173 2,22 2.47
4.5 47.8 40.7 1.174 2.23 - 2,47
5.0 47.6 40.5 1.176 205 2.50

1. A yield value of 1.33 kt, the average of the fireball and radio-chemical
yields, was used.

-17-




Table 7. Summary of @ scaling results.’

Yield of Tanana
as scaled to this shot

Yield (kt)  Air Density (g/1) (kt)

Teapot~Moth 2,23 1;124 2.16
Teapot-Wasp 1.11 1.101 2.38
Ranger A 1.27 1,081 2,29
Tumbler-Snapper 1 1.33 1.066 : g}44‘
Avg. = ;ng

’
|
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Tablc_a._lm:h scaling,_four Phota-Sonic’_A;BJeco:ds 3
i ___ OPERATION___ DOMINIC g
SHOT  STATION  CAMERA  FILM e
TANANA MM PS4B4 106048 | S {
TANANA D PS4B6 106047 -k
TANANA MM PS4B3 106053 . BENRREE
TANANA A PS&B2 106051 i
- o
W(KT)®= _ +2429_ DW{KTj= +432 I
3 TIME(MS) - DIAM(M) " MACH NO« W(KT)
; 43,20 +77.19 413403 42,62
1 +3460 - 480459 #1190 42,48
| +4000___ 483472 +11.01 : +2.37_
T +4440 T 486463 T 410629 +2.29 R
! +4e80____ +89.37 +9471 +2423 o 4
3 +5420 +91.96 B 49423 +2.,19 : . LR
| ‘+5660_______ +94.43 48483 +2.17 ;-
+6400 496480 +8450 +2.16 . ol
+6040 . +99.408 +8¢22 +2416 ' !
1 +6480 . 410130 47498 +2.18 o 18
1 : | — g
y i
% ' A--_.34267£+02_B'+,.110?.0E+03_C_.3&6655m2_n_1:.59_113£_ﬂ1____; i
; D2x+,28290E+02 Pa+o73T00E+03 Tn+428800E+03C0=+034190E~00 I3
; DATA FIT BETWEEN T=' +2400 AND T= +8.00 g
i -
: 1
' 4
|
g
|
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Table 9. Data from composite diameter-time curve. , |
OPERATION DOMINIC - ﬂf
TANANA COMPOSITE DIAMETER-TIME CURVE

DIAMETER _ TIME

+18450 +010
+24400 +0.420

+284 30 +0.30
- +32.20 +0.40

+35450 +0e50
+38440 +0 .60

L NS, W

+41¢40 +0e70
+43,90 . +0.80

D e by ains aaat i e o e - -

+46430 40490
+48460  +1.00

457440 +1450
+64430 +2.00

A;ﬁaﬂfm«~

¥70420  +2450
+75430 43400

+79470 +3450
+83460 +4400

.- . +87.20 +4 450
+90.50 +5.00

+99450 +6450
+102410 +7.00 ¢

+104450 +7450 . . -
+1064+80C +8.00

«23a




Table 10. Hééhmicaiing‘rﬁiults_on'compp§1gj'diameterotime CUrve.

OPERATION DOMINIC '
TANANA COMPOSITE DIAMETER-TIME CURVE
WIKT)® 42,49 DWIKT)= 4491 i
TIME(MS)  DIAM(M) “MACH NOe - W(KT)

+1.68 459464 ‘ 421409 +2.96
42420 T 466456 +17456 ¢ +2.94
+2473 L +72.42 ) 415412 - 42,88
+3.26 ’ +7Te53 . "‘13031_ +2.77
+3,78 __+82,05 : +11,88 +2,61
+4e31 +86012 +10+73 +2445
+4483 489481 +97T7 +229
+5436 +93,18 +8495 ‘ +2.14
’ +5.89 +96427 ' +8+24 +1.99
-t +6041 T 499412 +761 +1.85

 Am=g1B808TE+0] Bu4+,ATTAOE+02 Cu+0413TSE401 Da=19129E+01

D2=+¢257T00E+01 P24,73700E+03 T=+,28800E+03C0=+e 34190E-00

DATA F1T BETWEEN Ts 4410 AND.T= 48400 )
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APPENDIX B

SURVEY DATA, GZ-10
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OPERATION DOMINIC
“SHOT STATION — CAMERA FILM
P$481 106046

TANANA A

FRAME —DIA(M) T TIME(MSY LN(TIME) PRI YIELD{KT)

+e +12.44 +.00 ~5.T74 4124408 +333.,32
+1e +45.43 T 44327 =1.13 +71452 +21.20
+2¢ +54498 +.64 -4 +65.72 +13.89
43460448 +495 T =404 +61451 +9.97
+4e +654¢40 +1l.27 +e24 +59430 +8431
+5. 46916 +1.59 Febb6 . +57437 +7404
+60 +72492 +191 - +46 +56e24 46637
“+7e +766687 42423 4+e8 +55461 +64.02
+8e¢ +79458 42455 +493 +54.71 +5455
+9¢ ¥B81.89 +2.86  +1.05 +53.72 +5.06
+10, +83463 +3.18 +1.15 +52459 +4456
+11. +85.08 +3.50 +1.25 +51.50 +4.10
+120 +8T710 +3.82 +1.34 +50093 +3.88
+13. ¥88e26  +4.l4 +1l.42 +49498 +3453
+140 +89.13 +4 446 +1e49 +49¢00 +3420
+15¢ #9029 +4.178 +1.56  +48.29 +2497
+16. +91e73 +5409 +1.62 +4T7.81 42483
+17¢ . ¢93.18 +5441 +1.68 +4T« 40 4271
+18e. +94463 45473 +1l.74 +47.05 +2461
T ¥19s - +98465 +6.05 +1.80 +4703 42060 -
. +20¢ +98.10 46037 41485 +46476 +2653

-52-

r
wd




OCOUNTILULDINLLIAL
OPERATION "DOMINIC
SHOT STATION CAMERA FILM
TANANA A PsS4B2 106051
FRAME DIA(M)  TIME(MS) LN(TIMEY PHI YI ELDIKT)
+o +33454 +elt2 -¢86 +47438 +2.70
+1. +486 07T +e92 ~07 +496.60 ¥3.40
+2¢ +57e48 41442 +435 +49.85 +3.48
+3. +63482 414,93 +e¢65 +49.05 +3,21
+44 +69¢75 +2443 +489 +48486 +3,15
+5¢ - +75;25——_;2;94—~_¢1;D7———*H3;90 +3.16
+6a +79e37 +3444 +1.23 +48439 +3.,00
T +83466 #3495 #T 3T T H4BIZT - ¥2497
+8e +86e94 - +4445  +1.49 +47.81 +2.83
+9e +90¢42 +4,96 *KTGU—__*47:63 4277
+10. +93428 +5447 +1.69 +47¢26 +2467
+1le . #9655 +5e97 ¥#1,78 " ¥4T.22 +2.65
+126 +99.83 +6448 +1.86 +47425 +2e66
+13, +102428 46499 +1.95 +46497 +2.59
+1l4e +104474 +T7650 42,01 - +46076 +2453
+15¢ +107019 +8.,01 +2.08 +46462 +2.49
+16¢ 4109403 +8¢52 +2.14 +46426 +240
17 +11T.49 +9.03 +2.20 +464.21 +2.,38
+18¢ 4113612 49654 - 42425 +45.,87 +2430
. -53 -
~ONTETTYENTTTAT
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A
OPERATION DOMINIC
SHOT —  STATFON — CAMERA  FILM
_ TANANA MM PS483 106053

FRAME T DIA(M) " TIME(MS) LN(TIMEY ~ PHI YTELD(KT)

+e +9e72 +400  =4461 . +61e49 +9.96
+1. +30.02 +e34 -1.07 +46417 +2437
+2. +40448 +467 -e39 . 447445 . 42472
+3. +48. ‘08—‘———*'1‘.00_—‘4:;0 0~ +48442 “+3,01
+40 +53.7T7 +1433 +o§8 - +4T491 . +2.86
450 +59a317 +1.66 ¥50° +#48437  +3.00 .
+6¢ -~ +63.98 +1.99 +e69 448453 - +3.05
+7a ¥67.18 42432  +.84 47,93 +2.86
+8e 47100 42665 4497  +48.02 +2.89
+9o  +74.,08  +2.98 +1.09 +47.81 +2483
+10. +T77e15 43431 = +1.19 +4T75 +24.81
+11, +79.49 43,64 41429 . ¥47.36 4270
+12.  +82e44 43697 +1.38 +47 45 +2.72
+13, +84490 +4.31 +1.46 +47633 +2.69
+14, +8737 +4 464 +1.53 +47.28 +2.67
+15¢  +90.07 +4497 +1.60 LYY +2.71
+16e +92453 +5430 +1466 +47.48 +2.73
+17. 494415 +5,63 +1.72  +a4T46 +2e172
+18¢ +96084 45496 i +1.78 +4T7 41 42471




OPE

SHOT
TANANA

RATION

" DOMINIC

STATION
MM

CAMERA FILM

PS4B4

106048

FRAME DIA(Ml——TIME(MST—ENTTIHEI PHI

TYTELD(KT)

+1.37

+2 70
+2.96

+3.05
+3,14

+e +28¢14 +438 ~e96 +41437
+1e +434367 +480 =222 +47438
+24 452426 +1.21 +e19 +48426
+3. +59¢15 +1.63 ¥e49  #4B.54
+4 +65418 +2405 +472 +48484
+50 +70406 +247 ++90 +48.75
+60¢ +T74437 +2.89 +1q° +48461
+Te +78468 T 434,31 +1le1
+8e +8le55 +3473 +1431 +48¢15

+48,12 +3.,11

+3,.11
+3007

+2493

+9
+10s
+11le
+12.0

~ 484671
+87458

+h.14
+4456

+90416
49217

+4498
+5.40

+1,42
+1451
41,60
41468

47494
+47470

+2087
+2.79

0 +4Tleb2
+46094

+2.71
+2458

+13,
+14e

+94476
+9Te63

+5482
+6023

+1,78

+1.83

+46.84
+46494

+2455
+2458

+15. -

+16.

+99+64
+102+51

+17e

FI04e81  FTed8

+6065
+T7607

+1.89

"+1e9%

+46468
+46487

+2.51
+2456

+2.01

+46084

+2455

-5’5—




CONEIDENITIAL

OPERATION DOMINIC
SHOT STATION CAMERA FILM
TANANA ) P5S4B5 106052
FRAME DIA(M) TIME(MS) LN(TIME) PHI VYIELD(KT)
T4 +33.,51 +430 =]1,207 +54.24 +5432
+1le  +45¢60 +460 -89 | +55,59 +6.01
+24 +49 ¢ 44 +.91 -.08 +51415 +3.97
+3e +55.49 +1e22 +.20 +51411 +34,95
+4q +64428 41453 +e42 +54412 +5426
+54 +68467 +1.84 +¢61 +53.74 +5.07
"4+60 +7197 +2415 +o 16 +52.93 +4470
+7e - +75482 +2¢46 +490 +52.85 +44,67
$8e  #78402 #2.77 #1,027 ¥51.87 4,25
+9e +80+21 +3.08 +l.12 +51¢12 +3495
+104 +82+96 +3.39 +1.22 +50.89% +3,.,86
+116 +85471  +3.,70 +1.30 +50677 +3.82
+124 +87e36 +4401 +1,.,38 +50.11 +3,.,58
+13¢ +88+45 +4432 +1e46 +49426 +3,.28
+14, +90.10 +4462 +1.53 +48,.81 +3,13
+15. +91.20 44,93 +1.59 +48.14 +2493
+16, +944,50 +5.24 +1.65 +48.68 +3,10
+17e +95460 +5455 +1.71 +48.14 +2.92
+18. +96470 +54,86 +1.76 +47T .65 +2.78
+1%9¢ 498434 +6417 +1.82 +47 47 +2.73
+20 +99.44 +6.48 +1.86 +47T.07 +2e62
+21e +101409 46479 +1.91 +46497 +2.59
+22¢ 4102415 +7+10 +1:96 +56.04 +2.50
~56-
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OPERATION DOMINIC

SHOT STATION CAMERA™ FILM
TANANA D PS48B6 106047

FRAME™  DIA(M) lIME(MST_fN(TIHET—’PHX YTELO(KT)

+e¢ - +43,13 +042 ~e84 +60¢47 +9416
+le . +48.58 +086 “.14 +51.#° +l?.06
+24 +55428 +1.30 +e26 +494.67 +3042
+3, +61e56  +1.74 +¢55 449,26 +3.28
+4e - 4674643 +2.18 +478 +49433 +3.31
+54 +71e61 42,62 +496 +484.69 ~+3.10
+6¢ +7790 +3.,06 +1.11 +49479 +3e46
+Te +80.83 +3449  ¥1425  +#48.917 +3.,19
+86 +84.18 +3493 +1437 +48465 +3408
+9, +87e95  #2,37  +1.47 +48.72 +3.11
+104 +90+4 406 +4481 +1e57 ° +48424 +2.96
+11. +93,.81 +5.25 +1.65 #48.31 +2.98
+126 +95449 +5669 +1473 +47662 42,77
+13, +98e42 46413 #1,81 +47465 +2.78
4140 4100493 +6¢57 +1.88 +47e53 = 42675
+15¢ +102461 +7400 +1.94 +47409 +4462

+16s  #105412 47444 42400 +47408 +2462

-57-~




OPERATION DOMINIC
TSHOT STATION — CAMERA FILM
TANANA B52 PS4B8 106250

FRAME DIA(Mi__TTME(MST_EN(TIHET"”PHT_—VrfCD(KTi.\

+e +20.58 +.10 ~-2.28 +51440 +4.,06
+1, +39430 +e47 -e 73 +52.82 — 44,66
+2¢  +48419 +¢85 C =el5 451434 44404
+3. +55621 +1.22 +420 +50.83 +3.84
+44 - +60e12 - 41460 +e47 +49475 - +3445
+5 +65,03 +1.98 +.68 +49¢4T ~¥3.35
460 . +69424 +2e35 +08q +49,14 +3.,24
T4+ Te +T24997 42473 +1.00 ¥+48.82  +3.1%
4+8e¢ +76426 +3.10 +1.13 +48.45 . +3.02
+9¢ +T79¢54  +3.48 +1024 ¥48427 +2.97
+10. . 483,52 +3.86 +1.35 +48465 +3.08
411, 486409 +4423 +1.4% +48.,32 +2.98
+12a +88466 +4461 +1452 +48.10 +2.91
+13, +90453 +4,987  +1.60 +47.60 +2.76
+14, +93411 +5.36 +1.67 +47455 +2.75
+15s  , +95492 +5.74 +1.74 +4Te 67 +2.79
+166- +98+02 +6.11 +1le81  +47450 +2¢T4
+17e ¥99e8Y #6449 - +#1.87 #4Te27 +267
+18¢ 101030 +6486 +1.92 +46486 42056




APPENDIX D

DIAMETER MEASUREMENTS
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CAMERA DATA CALCULATION SHEETS
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CAMERA DATA 8 CALCULATIONS
N NO /oL o7, | STATONNO. 4 - | TEST Toawawe CALCULATED BY:&)r
" GAMERA NO. Ps+48- / | EQ. AP. | DATE: 7/,9 /42
A (AIMING POINT) .
HORIZONTAL
 PROJECTION
CAMERA
A. R%A=CBy cos acospB + (Hg —Hc) sin B
a= o° /7’43" ’5= /0"2(.'&2" Hg= 2,752.0 m-
cosg a= J. 99999 ' cos B= .98 346 He= J.o5 .
CBy= /(. /5943 sinB= p./8/0 AH= 2 73,3 m. % ik
CBs, cos a cos B=/5,87/.97 AHSINB= 494.64 RY\= [fé_g_ﬂ__;__i_“ _f2] m.
B. FOCAL LENGTH /47 460 mm
———
* X ' S
O PPARENT AVH AS SEEN FROM

THIS FIGURE REPRESENTS

A Sire UNCORRECTED FOR CURVATURE e‘ REFRACTION.

& MAGNIFICATION FACTOR _(mefers/in.) -
28,08 ~ 57.88 m[.

D. ZERO TIME CORRECTION + ©.00 MmScc.

- 6O -

cnecpYny  GFRMESHAUSEN. & GRIER, INC.




i
) Pagelof | Pages
DIAMETER MEASUREMENTS -_
SHOT TANANA FILM NO. 106046
FLEXOWRITER
Fr, No. Mag. D1 D2 ' D3 Davg Davg (m) t (ms)_
(m) XXX, XX
0000 48.08 0021 0022
0001 0078 0079
0002 0094 0096
0003 - 0105 0104
0004 . oLtL3 0ttL3
0005 0120 0Oil9 A
0006 0126 0126
0007 0132 0133
0008 0L37 0138
0009 0141 0142
0010 0144 0145
colLl 0147 0147
o012 0150 0151
0013 0152 0153
0014 0154 0154
0015 0156 0156
0016 0158 0159
0017 ol61l 0lé61l
0018 0L64 0163
0019 0167 0167
0020 0170 0169
READ BY HD/rp TYPED BY
DATE 25 My 1962 DATE
REMARKS:

EDGERTON, GERMESHAUSEN
& GRIER, INC.




- CAMERA DATA 8 CALCULATIONS

FILM NO. /oL o5/ | STATIONNO. 7 - | TEST 7ononn GALOULATED BYid)c |
CAMERA NO.7S+8-2 | EQ. AP. | » DATE: 7/,3/uz. |

A (AIMING POINT) .
HORIZONTAL

‘ N PROJECTION
L T ;"_'
CAMERA *a'
A. R%A=CBp cos a cos 8 + (Hg —Hg) sin 8 g
| —— — e ——————el
8= 0° 0 53" B= 0 5/ 39” Ha= 2, 752.0 |
Co8 a= /.oco0o0 cos B= p.98473 He= F.o5 m. ;i
CBh= /(. /59.43 m. sin B= o.,74/2 AH= 2 73,3 5, * 1
CByCos a COSB=/59/2.L8| AHsinB= 475 57 RYa= [2397_ 23 ] ||
B. FOCAL LENGTH F52.70 M. i
e —— LE
*

THIS Fi1auRe REPRISENTS RAPPARENT AH AS Scen rFrom

ﬁ .S/TE) UNCORRECTED FOR CURVATURE a‘ REFRPCTION.

C. MAGNIFICATION FACTOR (meters/in)
28 9 ~ 4o .92 7”/1,',.

D. ZERO TIME CORRECTION + 0.42 msec.

- él_




DIAMETER MEASUREMENTS

SHOT TANANA FILM NO. 106051 (A)
FLEXOWRITER
Fr. No. Mag. Dl' 1?2 | '.D3 avg Davg (m) t (ms)
' o (m) XXX, XX
0000 28.90 0082 0082
0001 0Ll8  OlLL7
0002 0142 0139
0003 0156 0156
0004 0170 0171
0005 0184 . 0184
0006 0194 0194
0007 0204 0205
0008 0212 0213
0009 0220 0222
0010 0227 0229
0011 0236 0236
0012 0244 0244
0013 0251 0249
0014 0256 0256
0015 0261 0263
0016 0266 0267
0017 0272 0273
0018 0276 0277
]
READ BY HD/rl TYPED BY
DATE 26 May 1962 DATE
REMARKS: Hauser #5779

EDGERTON, GERMESHAUSEN
& GRIER, INC.

A




e e

LM NO. /0Lo53 | STATION NO. ~7r7 | TEST 7Tawnus il
CAMERA NO.7574-3 | EQ. AP, DATE: 7//9/c2 1}

A {AIMING POINT)

HORIZONTAL

PROJECTION
CAMERA
#:é. R%a=CBp cos a cos 8 + (He ~Hg) sin 8 .
as 0% 2z, 79" B= j0°27" 01" Hg= 2,752.0 “m i
cos a= 0. 99998 cos B= 0.9834/ He= .05 om.
CByn= /4, 1/78.28 m. “sin B= o./8/38 AH= 2 73/. 3 . * - ]
CBy, cos ¢ cosB=/5, 909.5¢| AM sinB= 47540 RY\= [/, #0832 . {1

B. FOCAL LENGTH 352.20 7mm.

it

*
7HIS FIGURE REPRESENTS RAPPARENT A H AS IEEN FRomM

MM SiTE UNCORRECTED FOR CURVATIRE ;‘ REFRACTION .

= WAGNIFIGATION FAGTOR (meters/in.)

I

48.08 ~ 2461 o).

D. ZERO TIME CORRECTION + & 99 o sec.

-4 -




PGt A el R e, 3 et Ko et

DIAMETER MEASUREMENTS
 SHOT_TANANA ' FILM NO, __ 106053
‘ :
| FLEXOWRITER

Fr. No. Mag. D, D2 PS ‘ Davg Davg (m) t (ms)

(m) XXX. XX

0000 48.08 0038 004l

0001 | 0122 0122

0002 0162 0167

0003 0198 0196

0004 0216 0221

0005 0240 0242

0006 0259 026l

0007 0273 0273

0008 0288 0289

0009 0299 0303

0010 0313 0314

0011 0321 0325

0012 0335 0335

00} 3 0344 0346

0014 0353 0357

0015 0366 0366

0016 0377 0375

0017 0386 0384

0018 0393 0394
READ BY RP/rl TYPED BY
DATE 25 May 1962 DATE
REMARKS: Hauser #5779

EDGERTON, GERMESHAUSEN
& GRIER, INC.
S -




FILM NOQ. /0L 048

CAMERA DATA 8 CALCULATIONS

STATION NO. ~7pr7

TES_T TRANANA

CALCULATED BY: &5

" GAMERA NO. Ps+45- 4 | EQ. AP. DATE: 7//9/c2
A (AIMING POINT) .
HORIZONTAL
a . PROJECTION
I
A. R%=CBp cos a cos 8 + (Hg —Hc) sin B i
L — W
a= 0° 29’ 27" B= 10°3/, 06" He2 2 752.0 m.
cosa= 0. 9999¢ cos B= 0. 9839 He= 3.05 m. |
CBy= /([ /78.28 ™. sin B= , ,8255 AH= 2,73/.3 m * i
CBycos a cosB=/5705.L8] AHSINB= 498, 4> RY\= [22 Fo7.73 ) I
B. FOCAL LENGTH 7 49. 90 T . '
————————————————— S
X
THIS FiGuRE REPRESENTS APPARENT AH AS SEEN FROM

MM S/7E, UNCORRECTED FoR CURVARTURE é‘ REFRACTION:

C. MAGNIFICATION FACTOR (meters/in)

48 .41 ~

.57- 43 w/m .

D. ZERO TIME CORRECTION

~ 0,38 Isec.

—

_éé_

-. = II .. A

A




DIAMETER MEASUREMENTS

FILM NO. 106048 (MM)

SHOT TANANA
FLEXOWRITER
Fr. No. Mag. D D D
g ! 5 3 avg  Davg ™ t (ms)
(m) XXX. XX
0000 48. 41 0049 0049
0001 0075 0076 ,
0002 0091 0091
0003 0103 0103
0004 0113 Oll4
0005 0122 O0l22
0006 0129 0130
0007 0137 0137
0008 0142 0142
0009 0147 0148
0010 0152 0153
0011 0157 0157
0012 0160 016l
0013 0165 0165
0014 0170 0170
0015 0173 0174
0016 0178 0179
0017 0182 0183 .
READ BY RL/hd TYPED BY
DATE 25 May 1962 DATE
REMARKS: (Hauser No. 5171)

EDGERTON, GERMESHAUSEN
& GRIER, INC.

-7 T




o By P g o

FiLM NO. /0L 272
_ GAMERA NO.DFA- /3

DATE: 7//9/c2

A (AIMING POINT)

HORIZONTAL

a - . PROJECTION
CAMERA T T T ’f*:‘o
2. R%a=CB, cos a cos B + (Hg —Hc) sin 8
meme = = ——— 1
8= 0°00' 00" B=_ 9° 38" %" Hg= 030’ ;
cog a= /.00000 " cos B= . 98 587 He= /0’ -
CBy= /4, /78.3 m. sin 8= ;. 753 AH=  273/37 on ¥ |
CBy cos a COSB=,5949.7m] AMSINB= 257, RY\= [7&,. 7070 =)

-—arsm

B. FOCAL LENGTH 250,22 mm.

X THIS FIGURE REPRESENTS THE APrrPAaRent AN AS Scewn

FRomM /MM SiTE, UNCORRECTED FoR CUORVATURE Awnd
KEFRACTION .

¢s

MAGNIFICATION FACTOR (meters/in.)

|

289 ~ 57429 m).

D. ZERO TIME CORRECTION + 0.0 2/ msec

_68_

EDGERTON. GERMESHAUSEN. & GRIER. ING.




»
Page | of 2
DIAMETER MEASUREMENTS
SHOT TANANA FILM NO, 106072
‘ MM Site
FLEXOWRITER
Fr. No. Mag. D1 D2 | Da.vg Davg : Davg (m) t (ms)
(in.) (m) XXX. XX

0000 28.90 0021l 0024 .225 12.97 0.021
0002 0038 0040 .390 22.48 0.105
0004 0047 0048 .475 27.37 0.188
0006 0051 0054 -.525 30.26 0.272
0008 0058 0059 .535 33.7l 0. 355
0010 0062 0062 .620 35.73 " 0.439
0ol2 0066 0066 .660 38.04 0.523
0014 0069 0069 .690 39.76 0.606
0016 0073 0074 .735 42.36 0.690
0018 0076 0077 .765 44.09 0.773
0020 0079 0079 .790 45.53 0. 857
0022 0082 0083 .825 47.54 0.941
0024 0085 0087 .860 49.56 1.024
0026 0088 0089 .885 51.00 1.108
0028 009L 0091  .910 52.44 1.191
0030 0093 0094 .935 53.88 1.275
0032 0096 0097 .965 55.61 1. 359
0034 0101 0100 1.005 57.92 1.442
0036 0105 0104 1.045 60.22 1.526
0038 0109 0108 1.085 62.53 1.609
0040 0tl2  Olll  1.115  64.26 1.693
0042 Oll5 0115 1.150  66.27 1.777
0044 0l17 Oll7 1.170 67.43 1.860
0046 Oll7  OLI8 1.175 67.71 1.944
0048 0il8  Oll9 1.185 68,29 2.028
0050 0ll9 0120 1.195 68.87 2.111
0052 0120 012l 1.205 69.44 2.195
0054 0121 0122 1.2l5 70.02 2.278
0056 0123 0124 1.235 71.17 2.362
0058 0124 0125 1:245 "71.75 2. 446
0060 0125 0125 1.250 72.04 __ 2.529
0062 0126 0126 1.260 72.61 2.613

READ BY_HD/rl TYPED BY__.

DATE 25 May 1962 DATE

REMARKS: Hauser #5779

EDGERTON, GERMESHAUSEN
& GRIER, INC,

- &F




DIAMETER MEASUREMENTS

SHOT __ TANANA FILM NO, 106072
» FLEXOWRITER
Fr. No. Mag. D1 D2 Davg avg avg (m) . t {ms)
(in,) (m) XXX. XX

0064 28.90 0t27 0127 1.270 73.19. 2.696
0066 0128 0128 1.280 -73.77 2.780
0068 0130 .0l29 1.295 74.63 2.864
0070 013l  OL3L 1.310 75.49 2.947
0072 0132 0132 1.320 76.07 3.031
0074 0133 0133 1.330° 76.65 3.115
0076 0134 0133 1.335 76.93 3.198
0078 0135 0135 1.350 77.80 3.282
0080 0136 0135 1.355 78.09 3. 365
0082 0137 0136 1.365 78.66 3. 449
0084 0138 0138 1.380 79.53 3.533
0086 0139 0139 1.390 80.10 3.616
0088 0140 0140 1.400 80.68 3.700
0090 0L4l 014l  1.4l0 81.26 3.783
0092 0142 0142 1.420 81.83 3.867
0094 0143 0l44 1.435 82.70 3.951
0096 0144 Ol46 1.450 83.56 4,034
0098 0145 0146 1.455 83.85 4.118
0100 0l46  0l47 1.465 84.43 ‘4,202
0102 0147 0149 1.480 85.29 4,285
0104 0148 0149 1.485 85.58 4,369
0106 0149 0150 1.495 86.16 4,452

READ BY, HD/rl TYPED BY

DATE 25 May 1962 DATE

REMARKS: Hauser #5779

EDGERTON, GERMESHAUSEN
& GRIER, INC.




CFILNK NO. /0052

CAMERA DATA a! ALCULATIONS

STATION NO. D TEST THuyavn

CALOULATED BY: 4. |

. GAMERA NO. Ps#6- 5| EQ. AP.

A (AIMING POINT)

— e« S
CAMERA *g

DATE: 7 //9 /2

HORIZONTAL
PROJECTION

A.

R%a=CBp cos a cos 8 + (Hg —H¢) sin 8

az  ,° 53 53" B= 520" 1" He2 2, 752.0 .

} cos a= 0.99983 Cos B= 0. 9¢ 439 He= £.57 .
CByn= /0,0/7-28 —m. sin B= o0 .20L448 AH= 2 740.¢ m. *
CBhCos a COSB= 9 4L0.57| AWsInB= 72+ 83 RY\= [ 287.58_] ».
B. FOCAL LENGTH £9.40 7.

.
THIS FIGURE REPRESENTS RAPPARENT AH NAs Seen FRom
D S/7TE, UNCORRECTED FOR CURVATURE AND REFRACTION.

i

|
C. MAGNIFICATION FACTOR (meters/in.)

£8. 4/ ~ 70 9. 88 —m/b.m
' D. ZERO TIME CORRECTION + 0.30 msec
\ —
-7{-




RIRE
N
DIAMETER MEASUREMENTS v
SHOT TANANA FILM NO.____106052 3
FLEXOWRITER
) D D D
Fr. No. Mag D, 5 3 avg Davg (m) t (ms) |
(m) XXX, XX
0000 48.41 003l 0030 |
0001 0042 004l )
0002 0045 0045
0003 0051 0050
0004 0059 0058
0005 0063 0062
0006 0066 0065
0007 0069 0069
0008 © 0071 0071
0009 0073 0073
0010 0076 0075
0011 0078 0078
0012 0079 0080
0013 0080 0081
0014 0082 0082
0015 0083 0083
0016 0086 0086
0017 0087 0087 |
0018 0088 0088 B
0019 0090 0089 ‘
0020 0091 0090
0021 0092 0092
0022 0093 0093
READ BY RL /hd : __TYPED BY
DATE 26 May 1962 IjATE
'REMARKS:

EDGERTON, GERMESHAUSEN
& GRIER, INC.

TN -~




FILK NO.

106047 lNNO. 2 - |.TEST 7awvmna
M NO.77548’6 EQ.AP. MTE: 7//7/‘2’r .

A (AIMING POINT)

" HORIZONTAL
1 N . PROJECTION
CAMERA ———-’---——f—--'*l
A, R%a=CBp cos a cos 8 + (He —Hc) sin B
F: / » . ’ J ” -
a= /0 39" 54 B=_  /5° 52’ 24 He=  2,752.0 m
cos a= 0.99958 ' cos B= . 9¢r87 He=  £.57 m.
CBh=/0,009.28 7. sin = 5.2735/ AH= 2, 740.6 m * |
CBy cos a CosB= 7633.2¢4| AMsinB=_ 749. 58 RYw= 1o 387 72]) »

B. FOCAL LENGTH J0B.40 mm.

ﬁ

X .
TWIS FIGURE REPRESENTS D PPARENT - A H RS SEen FROM

. '_-‘ ’
D SiTE, UNCORRECTED FoR CURVATURE & REFRACTION.

C  MAGNIFICATION FACTOR (meters/in.)_

29 25 -~ 8442 m /e,

D. ZERO TIME CORRECTION £ 6.42 Imsec

-73-




Page L of 1 Pages
DIAMETER MEASUREMENTS ‘ .
SHOT _ TANANA | , ~ FILM NO,__106047
. FLEXOWRITER
Fr. No. Mag. D, D D '
g 1 2 3 Davg ' Davg (m) t (ms)
(m) - XXX. XX
0000 29.05 0052 0051
0001 0057 0059
0002 0066 0066
0003 0074 0073
0004 0081 0080
0005 0086 0085
0006 0094 0092
0007 0097 0096
0008 - 01lo0t 0100
0009 0105 - 0105
0010 0L08 0108
00ll oLli2 oLtz
0012 ‘ oLl4 OLl4
0013 ot17 oOLL8
0014 0120 0121
0015 0122 0123
00 L6 0125 0126
READ BY RL/hd TYPED BY
DATE - 25 May 1962 DATE

REMARKS: (Hauser No. 5171)

EDGERTON, GERMESHAUSEN
& GRIER, INC,

~ T4~




 CAMERA DATA & CALCULATIONS | 1

FILM NO. /0L 07/

PeuSR

TlON NO. D

| YESY Tnunvawna

&

¥
i

GALOULATED BYQc

CAMERA NO.DFx-//

EQ. AP.

A (AIMING POINT) i

DATE: 7/2//s2 !

CAMERA T T e
A. R% =CBa cos a cos B + (He —Hc) sin B ~
8= 0° p0’ so” 'ﬁ: /5% 20" 11" Hg= Z2,752. 0 m. .
Cos a= /. oo000 | cos B= 0. 96437 He= #£.57 il ‘
CBh= /0 0/9.28 »m. sin B= . 2L 448 AH= 2,740, m. * |
CBp Cos a COSB= 746249 AHsinB= 724. 93 RY\= (Do 284.9 1 ». .
B. FOCAL LENGTH 7(.25 omom. | ' i
=
X s FiGurRe REPRESENTS ArrPprRent AH As Siin FRom
DSiTE, UNEOIRRECTED FoR CURVATURE £ REFRACT /0N .
C. MAGNIFICATION FACTOR (meters/in.)
#8735 -~ 70. 983 'm/w
D. ZERO TIME CORRECTION

r 0.023 “Imsec.




BT
C‘ i t }E ]
DIAMETER MEASUREMENTS _ ; f
SHOT TANANA FILM NoO, _DFX 10607 s
) FLEXOWRITER
. Fr. No. Mag. D1 D2 D3 Davg Davg (m) t (m;)
(m) XXX. XX
0000 L8 735 0033 0037 0.375 24.02 0.023
0001 oolLs 00k6 0.455 22.30 - 0.069
0002 ookt ooko 0.480 34.07 0.115
0003 0050 0051 . 0.585 35.85 0.761
000k 0052 0055 0.535 3778 | b.207
c00s 0055 0056 0.555 377%0 0.253
0006 0060 0060 0. 60 +25F 0.29%
0008 0062 0062 b8.620 Aodl 4 0.3%
0010 006k 0065 0.645 45 78 0.483
0012 0066 0067 0.605 47.20 6. 8575
001k 0069 0060 0.690 48.98 YA
0015 0070 0071 0.705 50.04 0.758
0018 0072 0072 0.720 57.77 0. 850
0020 ooTh 0076 8.758 p e 0. 942
0022 0077 0079 0.780 5537 /-434
002k 0081 0083 6.822 5L2, /126
0026 0083 0085 0.8406 1943 1.218
0028 0085 0087 0.860 L1.05 /.30
0030 0087 0089 0. 880 0247 ).462
0032 0089 0090 0.895 23353 1. 494
003k 0090 0092 0.%0 —T#3T 7.58¢
0036 0092 ooobk 0.930 b7 /.L78
0038 0093 0096 0.945 75 1.767
00Lo 0095 0096 0.955 4273 )86/
o00L2 0096 0097 2.905 L8 50 /953
ookl 0098 0028 2.950 L9 5 2.045
00LE 0099 0099 0.990 70.27 2.137
00L~8 0100 0101 /.00%5 77. 39 2.229
00°0 0102 0102 1.020 7795 2.3214
00°2 0105 0103 ). 040 —HG- P 2.413
005k 0106 . 010k /.05 . Ff-53 2.565
00<6 ‘ 0107 0105 ].068 7524 | 2.597
00<R 0108 0107 /. 875 74,31 2.684
0060 0110 0109 J. 095 77.73 2.781
00€2 0111 0110 /.705 7844 2.873
READ BY__ JMI/AR . TYPED BY
~/oy/ :
DATE /20762 DATE

REMARKS: Heuser Fo. 3815

EDGERTON, GERMESHAUSEN
& GRIER, INC.

_76 -




s i
i 4
. P-Ze ) ohdl 3 ‘
DIAMETER MEASUREMENTS
SHOT - TAFANA FILM NO,__lofoT1
. - FLEXOWRITER
Fr. No. Mag. D1 D2 D3 Davg Davg (m) t (ms)
(m) XXX. XX

006k o011 o1 1.110 78.77 2.964
0066 0113 0113 l1.130 8520 | 3.05¢
0068 0113 011k 1.135 An. 57 2.148
0070 011k 0115 < LS - B/.28 3.240
0072 0115 0115 [.150 B1- 63 7.332
00Tk 0116 0116 /.760 %2.37 3424
0076 0118 0117 1.175 B3I F7 F.576
0078 0118 0118 /180 F—#3—F— 3.L08
0080 0119 0119 /790 PAAT 3.700
0082 o121 0120 /.205 _R5.53 3.792
00RL 0122 0121 1215 84,24 3. 88¢4
0086 0122 0122 )220 £b . bo 3.97¢
0088 0123 0123 /-230 87.3/ &£ 007
0020 012k 012k /.240 88 0% 4.159
0002 _ 0126 0125 /- 255 —F9 8 4.257
002k 0127 0126 /265 Be—F7— 4.343
0094 0128 0127 /.275 o So 4435
0098 0120 0128 /.285 ?/.2/ #4527,
0100 0130 0130 /. 300 @2.28 X4
0102 0130 0131 ).305 92.43 4.7
010k 0131 0132 )35 73 37 4. 803
0106 0132 0132 1.320 575 4895
0108 0133 0133 /-330 Phtr 4.947
0110 013k 013k /.340 2512 5.479
0112 013% 0135 /.345 95 47 5771
011k 0135 0136 /. 355 9 18 £ 202
0116 0136 0137 /.3.5 94. 89 5. 354
0118 0137 0138 ). 375 97. 60 544
0120 0138 0139 ' /. 385 7% 37 5.538
0122 0139 01k /. 395 Gz 5430
012k 01ko (03175 ). 405 2475 5.722
0126 ‘o1k0  o1k2 ). 410 |—rsoap— = 584
0128 o1kl 01L2 1. 4/5 Lon 44 - 5.90L
0130 © 01k2 01k2 /-420 /20, B0 5998

READ BY_JMI/AR _ TYPED BY

DATE 7/20/62 DATE

REMARKS: fauser Fo. 3815

EDGERTON, GERMESHAUSEN
& GRIER, INC.
-77-
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prge 3 57 3

DIAMETER MEASUREMENTS

SHOT TANANA FILM NO, 106071
] FLEXOWRITER
Fr. No. Mag. D1 D2 D3 Davg Davg (m) t»(ms)
(m) XXX. XX
0132 01ko 0143 /. 425 101,15 b.0%o
013k 01k3 0143 /. 430 + 75— L. 182
0136 0143  O1kk /. 435  |—rolBl 6.274
0138 0143  O1kh © /. #3835 [0/ Bb 63465
o1ko 0143 01kk /. 435 /o/. 8¢ ¢. 457
READ By JMI/AR TYPED BY
DATE __7/20/62 DATE

REMARKS: Heuser No. 3815

EDGERTON, GERMESHAUSEN
& GRIER, INC.

‘7? -




— —
CAMERA DATA & CALCULATIONS

FILM NO. (0L250 | STATION NO. © 5 2. | TEST TANANA | CALORATED BY: o
CAMERA NO.™s4%-¢ | EQ. AP, DATE: v-a-ca
HORIZONTAL

R PROJECTION

CAMERA *‘e

A. R%=CBj cos a cos B + (Hg —Hc) sin B .
— a——— —  F

a= vt 30 B= o413, Hg= 9030
Cos a= o 399418 Cos B=01919 282, He= '
CBp = sin B= AH= R i
CBp cos @ Cos B = AHsin8 = R%z= ez ™ ) |

B. FOCAL LENGTH

\0%. 30 vt

Svany  RANGE T

3100 * 810

Tee VT

> MAGNIFICATION FACTO.R’ (mefers/.in.) '

4.4y~ 4G.1%.

). ZERO TIME CORRECTION

 OD. /0 7MSec.

‘79"




DIAMETER MEASUREMENTS

FILM NO.

Page 1 of 1 pages

SHOT ___TANANA 106250 (B-52)
, . FLEXOWRITER
FR. NO. MAG. D, D, Dy Davg Dgvg (m) t (ms)
' (m) XXX-XX
0000 48,41 0044 0044
0001 oog4 0084
0002 0103 0103
0003 0118 0118
0004 0129 0128 .
0005 0139 0139
0006 014g 0148
0007 0156 0156
000z 0163 0163
0009 0170 0170
0010 0179 0178
0011 01e3 0185
0012 0189 0190
0013 0193 0194
0014 0199 0199
0015 0204 0206
0016 0209 0210
0017 0213 0214
001: 0216 0217
The fireball record on this film is oblong
in shape and appears to be in good focus.
READ BY RL/hd TYPED BY
SATE 25 May 13582 DATE
REMARKS: Hzuser No., 5171

- 80~

EDGERTON, GERMESHAUSEN

“ORM NO. E-62 REV. 7/62 - & GRIER, INC.

o |

w8




DIAMETER MEASUREMENTS v R
SHOT TANANA ' _ FILM NO. __Rapatronics E
FLEXOWRITER i
FR. NO. MAG. D, D, Dy Davg | Pavg (™ t (ms) !
| (m) XXX XX
A - 106085  29.05 0067 0066 0.66 19.55 0.057
106074 0083 0084 0.83 24.63 0.107
106075 0100 0102 1,01 29.71 0.235
106082 0121 0118 1.19 35.26 0.529
D - 106086 0095 0099 0.97 18.06 - 0.053
106077 0116 0115 , 1.15 21.60 0.095
106078 0181 0183 1,82 34.18 0.257 b
106083 0195 0196 1.95 26.59 - 0.494 ;
M - 106087 0088 0080 0.84 24.78 0.054
106080 0084 0082 0.83 24.53 0.101
106081 0105 0102 1,03 | 30.33 0.246
106084 0120 0122 1.21 35.69 0.525
i
\
i
READ BY TYPED BY
DATE ' DATE
REMARKS:
-81-

EDGERTON, GERMESHAUSEN
. & GRIER, INC.




APPENDIX E

FIREBALL PHOTOGRAPHS

-82=




‘. $tation: D Site

Film No. 106083
Camera: Rapatronic 111

Time: 493.8 usec

-83-




Station: 'MM Site

Film No. 106053
Camera: PS4B-3

Time: 5.30 msec




SRR R T A

o A8 L B

A Site

Station:

106051

Film No.

PS4B-2

Camera:

8.01 msec

Times -

-85~




Station: 299 (C-130 Aircraft)
Film No. 106063
Camera: M-44

Time: unknown (camera started late)

.. ~-86~
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