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PREFACE

The files of the GIMRADA Field Office contain calibration
certificates for all military cartographic cameras developed by
the U, S. Air Force. In this report, the author has extracted
pertinent information from these certificates and has presented
this information in a form which should be of a considerable value
to personnel in map and chart production.

Mr. Robert Spriggs, who authored the report, and Mrs. Jerri
Amos, who performed the typing, deserve much credit for the work
involved in the extraction of data and in the preparation of the
report.

This technical note is one of a series published internally
by GIMRADA Field Office and disseminated to support military mapping
development by the Department of Defense.

ROBERT G. LIVINGSTON
Chief, GIMRADA Field Office
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THE CALIBRATION OF MILITARY CARTOGRA?HIG CAMERAS

I. Introduction:

The accuracy of photogrammetric mapping methods depends in part
on the quality of the camera used. For this reason photography in-
tended for photogrammetric mapping must be taken with a camera designed
for this purpose.

II. Mapping Camera Characteristics:

The mapping camera must, (1) have a lens designed with definite
distortion characteristics and, (2) be a rigid mechanical structure
which holds the lens, fiducial marks and focal plane in a fixed orient-
ation so that dimensional integrity will be maintained. A typical

~mapping camera (the Type KC-1) is shown in Figures 1 and 2.

IIT. Camera Calibration Requirements:

Cameras are calibrated to determine the precise value of the
calibrated focal length, the magnitude of the radial and tangential
distortion, the position of the fiducial markers and other dimensions.
The manufacturer publishes calibration certificates for each camera.
Cameras are recalibrated and new certificates issued whenever main-
tenance is required that will disturb the dimensional relationship of
the lens, fiducial markers, focal plane, etc.

IV. Equivalent Focal Length, Calibrated Focal Length:

The equivalent focal length (EFL) is the distance froﬁ the rear
node to the focal plane. 1t is computed by measuring the scale of
the image produced by the lens at or near the axis.

The calibrated focal length (CFL) is the numerical value used
to determine the scale of the photograph. It is computed from the EFL
to- obtain minimum distortion or to match the lens distortion to a
predetermined curve. An increase in the value of the CFL will make
the distortion more negative. For a distortion-free lens the CFL is
equal to the EFL.
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Fig. 1 The Type KC-1 Mapping Camera

Fig. 2 KC-1 Camera with Film Magazine Removed
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V. Distortion:

Distortion in a lens results in a change in scale over the
picture area. Distortion generally is expressed in polar coordinates
as radial or tangential distortion.

A. Radial distortion, often referred to as 'distortiom," is
made up of two components, symmetrical and asymmetrical. Symmetrical
distortion is a characteristic of the lens design; its effect can
be minimized by corrector plates when the negatives are printed or
by using cams on the stereoplotter. Asymmetrical distortion (often
classified as prism effect) is a property of lens manufacture induced
by the decentering of one or more of the lens elements, by irregular-
ities in the surfaces of the lens elements, and by tipping of the
focal plane with respect to the lens axis. E

B. Tangential distortion is a function of lens manufacture and
is caused by the prism effect. The axis of maximum tangential dis-
tortion usually will be 90° from the axis of maximum asymmetrical
radial distortion.

VI. Camera Calibration Methods and Equipment:

Cameras are calibrated by either of two methods - photographic
or visual.

A. The photographic method is the most desired and can be ac-
complished on a field range or by use of a multicollimator bank.

1. The Field Range Distortion Calibrator (See figure 3)
is constructed by setting up targets in the object space in a plane
perpendicular to the optical axis of the lens. The targets are placed
at selected angles across the entire field of the lens and the angles
are determined within 2 seconds of arc. The camera is mounted with
the front nodal point placed over the vertex of the range with the
center target on the axis of the lens.

2. The Multi-Collimator Bank Distortion Calibrator (See
figure 4) is similar in principle to the field range except that
collinators are used to image the targets at infinity. The colli-
mators can be positioned to image the targets of both diagonals on
one exposure.

3. Exposures are made on test plates with the image of "
the targets aligned with each diagonal of the camera format. The
test plate is processed and the distance between the axial target
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image and the target image at each angle is measured with a comparator.
Radial distortion is the difference between the computed distance and
the measured distance to each target image. The point of symmetry is
determined by making the distortion to the left and right of the axis
symmetrical. The calibrated focal length is computed and the distortion
is adjusted to the calibrated focal length.

4, The tangential distortion is measured for each diagonal
on the test plate.

B. Visual methods may lead to distortions which are different
in magnitude than the distortions recorded photographically because
of lateral chromatic aberrationin the camera lens. The proper light
source and/or filters should be selected so that the spectral sensit-
ivity of the eye is matched to that of photographic films.

1. Goniometer method: An accurately calibrated test object
on glass is placed in the focal plane and illuminated in a direction
toward the lens. The camera is set on the goniometer (See Figure 5)
so that the axis about which the angles are measured passes through
the center of the entrance pupil of the lens. The telescope of the
goniometer is pointed at successive points on the test object and the
field angles determined. From the focal length of the lens being
tested and the calibration of the test object, the angles subtended
by the various points on the test object can be computed. The dis-
tortion is computed from the difference in angles on the object side
and image side of the lens and converted to the standard form.

C. Some work has been done an stellar calibration of ballistic
cameras. The star field is photographed on a glass plate in the
focal plane of the camera. The position of each star is measured
in x~-y coordinates. The true location of the stars are obtained
from star tables. The radial and tangential distortion at each star
image is determined. The calibrated focal length is computed. It
has been suggested that the stellar method of camera calibration be
adopted for aircraft mapping cameras.

VII. Resolution:

The resolving power of a camera lens is its ability to image
closely spaced objects so0 that they are recognizable as individual
objects. The resolving power, called resolution, is measured by
photographing a test target made up of groups of parallel straight
lines and spaces of equal width; it is expressed in lines per milli-
meter. Radial resolution is measured with the lines parallel to the

-
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radius drawn from the center of the format and tangential resolution
is measured with the lines perpendicular to the radius. A single
average value for resolution is determined as the area-weighted
average resolution (AWAR) by dividing the format into concentric
annular zones. The area of each zone lying within the format is

used in determining the weighting ratio. The square root of the pro-
duct of the radial and targential resolution is computed for each .
zone and multiplied by the zone ratio to obtain the zone-weighted
resolution. The AWAR is the sum of the zone-weighted resolutioms.

VIII. Calibration Data:

The calibration data for the mapping cameras, listed in the
appendices, was extracted from the camera calibration certificates
issued by the manufacturer. Some of the cameras have been overhauled
and recalibrated and the data from each calibration certificate is
listed.

The probable errors of the calibrated focal lengths are:

T-11 0.106 mm
KC-1 0.100 mm
T-12 0.100 mm
CA-14 0.100 mm
KC-1B 0,025 mm

The probable errors of the distortions are:

T-11 0.020 mm
CA-14 0.020 mm
KC-1 0.010 mm
T-12 0.010 mm
KC-1B 0.005 mm
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T-11 CAMERA (CONT'D) ’
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T-11 CAMERA (CONT'D) z
comra | | BEE | crl | TAECT [ AWAR [ DATE | 7.5° | 150  [22.59 [27.5 | 300 ]32.50 | 350 | 37.59 | 400 G250 [ 450 CAMERA
X i o o Tl a iR T i i 54-095
i I T 54-096
e e I [~ T T T T sa-097
T T 54098
— M T G e e 54-099
] 54-100
I _ T I o = 54-101
T 1 | T T 717 | 54-102
— . N S — s
B S T T T steros]
- T — T 54-105]
X _&zﬂ_@_:.p +.05 [+.08 [+.09 [+12 | +12 | +.08 | +.03 | -.12 | 54106
- 6/2/54| .00 |+.01 |+.05 | +.08 |+.10 |+.11 +.10 | .08 | +.02 | .11 54-107
- 1 sr217s4 .00 |+.02  |+.06 +.09 |+.10 [+.11 +.11 | +.08 | .01 | -.12 54-108
J9/st| .00 |+.02 |+.06 | +.10 |+.11  |+.13 +.12 | +.08 | +.02 | -.13 T s4-109
- [6/9/54| .00 |+.02 |+.06 | +.09 |+.10 |+.12 +.12 | +.08 | +.01 | -.12 54110
;s 6/9/54| .00 |+.01 [+.05 |+.08 |+.10 [+.11 +.11 | +.07 | #.01 | =11 | S4-111]
6/9/54| .00 |+.02 |+.07 | +.09 |+.10 |+.12 +11 | +.08 | +.01 | ~.12 | | s4-112
6/9/54| +.01 [+.03 [+.07 [+.10 |+.11 |+.12 +.12 | +.08 | +.01 | -.13 1 sa-113]
6/9/54| .00 |+.02 [+.05 |+.09 |+.10 |+.12 +12 | +.08 | +.02 | =12 | | St-114]
“Terorse| .00 [+.02 [r.06 | +.08 |+.10 |+.11 +11 | +.09 | +.02 | -.12 $4-115
2 | s/9/s6| w00 [wo1 [+05 [+.08 [+.09 [+l +.10 | +.07 | 01 | -1 "] sa-116
6/9/54| .00 +.02 +.06 +.09 +.10 +.11 +.11 +,08 +.01 -.12 54=117
; 6/9/54| =.01 |+.01 |+.05 | +.07 [+.09 |+.11 10 | .07 | 401 | -1 S4-118
| 6/10/5 .00 |+.02 |+.06 | +.09 |+.10 |+.11 +11 | +.07 | 401 | -.12 | sa-119)
6/10/54 .00 |+.02 |+.06 | +.09 |+.11 |+.11 #11 | +.08 | +.02 | -2 54-120
[ 6/10/54 .00 [+.03 |+.07 |+4.10 |+.11 |+.13 +a2 | +.08 | +.02 | -.13 | 54-121
6/10/54 .00 |+.01 |+.06 | +.08 |+.10 |+.10 +.09 | +.07 | =01 | .11 S4-122]
: fer10/56| .00 [+.02 |+.06 | +.09 [+.10 |+.12 | +.12 | +.11 | +.08 | +.02 | -.12 1 s6-123]
H 6/10/54 .00 |+.02 |+.06 | +.00 |+.10 |+.11 +12 | +.08 | +.02 | -.12 54-124
i Tsger25| DF5255 [153.39 | .003 | 21.6 | 6/10/54- -.01 |+.01 [+.04 | +.07 |+.09 [+.10 +.09 | +.07 | .00 | -.10 | sa-125




_ T-11 CAMERA (CONT'D)

] T [ BRE [ame o | o e | e [z [ s [ 3239 e | se] ded | mise |
CAMERA| Rl anE. B nh Rl | ] 27.5° | 30° | 32.5% 1 e | 37.59 | 40% ] ¢
54126 ____ 145 [156.66 | 003 | 25.5 [ 8/14/54 .00 |+.01 [+.05 | i
s4-127] . T hbroess [155.01 | .006 | 26.0 | 8/21/54 .00 “Tos | |
s4-128) | [persse [1sewer | woos | 247 | /2175 oo [+.02 [+.06
54-129 " lors2as |153.26 | .00 | 24.3 | 9/20/54 .00 .06
“s4e130] | o307 |154.06 | 006 | 24.2 | 8/21/54 .00 +.05 | +.08
se-131] | lpsauez [154.23 | .002 | 24.2 | 8/w/s4 o0 | .06 |
; | se-132] [ lps230s [1s5.25 | .003 | 22.2 | 8/20/54 .00 | +.05
s4-133] | [peoss [153.75 | Lo0s | 236 “8/21/5 +.01 |#.03 |+.08
sa-134| | lore2e7 15391 | .006 | 23.1 [ 8/21/s4 +.01 +.07 565134
54-135 RF153 | 154.49 | "8/14/54 .00 +.06 | 54-135]
Tse-136] | Ireiza [154.76 8/14/s4 " +.01 [+.03 [+.07 | ¥.10 ] s4- IJG-L
54-137] T UIRP175 [154.04 8/14/54 .00 [+.02  [+.06 TS K
s4-138] [ peeert [154.42 8/21/54 .00 |+.02 |+.06 | +. | s4-138
T szl | lbs230s 15537 | “a/20i5h w00 | w01 [4.05 | +.07 JEST
= 00|+ "9

54=-140 D522B3 154,83 i .003 21.2 8/19/54 .00 +.02 +.06 54-140)

S4=141 7 Jeria7 J1s6.31 | Lo06 | 20.9 | 8/14/s4 .00 [+.02  [+.06 TSh-141]
oseeww2] 1 lwesss ise.ss | w009 | 2108 | 8/14/54 w00 |+.02 [+.06- 54-142
54=143 DS2281 |154.00 | .002 21,5 | 8/19/54 .00 |+.02 |+.06 T 54143
s4-144| B '_h_"bézbs'b 154,777 co1e | 20.8 | 8/14/54 .00 | +.02 [+.06 54~ 144)
j-_las_— _ _:_" " loFr266 154,06 | .006 | 20.3 | 8/21/54 oo |[+.01 [+.05 | +.08 " S4-145

“S4-146 “lps23o7 |1s4.11 | .o06 | 22.8 | 8/20/5k .00 |+.01 |+.05 54148

| se-1e7] | [es2179 | 154,11 | .010 | 22,5 | 8/14/54 .00 [+.02 |+.05 154147
| sa-148] | loms2e1 |156.25 | .004 | 21.3 | B/20/5h .00 |+.00 |+.05 si 18
4149 | ps2195 [153.78 | 004 | 21.8 | 8/19/54 .00 |[+.02 [+.06 54-149)

54-150] DF5281 | 154,10 | .005 | 20.7 | 8721/sk .00 |+.01 [+.05 S4=150,
| sa-1s1) | Ips23z3 |1s3.ez | .o06 | 22,8 | s/20/5f .00 |+.01 |+.05 54-151]

54-152 DS2246 |153.52 | .009 | 22.1 | 8/19/shk .00 |+.02 |+.05 | s4-152
Tsa-1s3] [T lpessoe | 153.38 | Lo1s | 2.2 | s/2i/sk .00 | +.02 [ +.06 | 54-153
Cse-rsl | lps217e | 1sa. 55 | 005 | 217 | 8/w/sp .00 [+.02 |+.06 T54-154
se-1ss| | [oeszze | 1s4.31 | 010 | 21,5 | s21/sh .00 | 401 405 1,01 __-_Il. | sa-1s9)
| saewss] | [oesrz 1543 | w008 [ 244 | e72l/sg -.of |00 404 ] ML ML I MEastesi




61-¥

© 54-175 ]

CAMERA

4157
__§4-158

54-159

| s4-160]

54=-161

54-162

54-163
54=164
54=165

54-169 |

54-170
54=171

54-172

54-173
54-174

54=176
54=177

54-178]
54 ;:1 79
| se-180]
54-181
st

iy

Erld CRERE (CORED)

DS2274
lRF108
RF143
pS2140
IRFL41
_ lps2zes
| [RF209
h}FE’Fﬁ_
Ips2044
pS2031
“lps2329

L

[ o | TN [ mea [oate [ 7.50 [1s0 [ 22.50 [ 27.5° | 30° [ 32,50 | 35°
153.99 | .o11 | 23.1 | 8/21/s4 .00 |+.01 |+.05
155.30 | .013 | 22.1 | 8/12/54 +.01

153.19 | .007 | 22.5 | 8/26/54 -.o1

153,98 | .005 | 26.6 | 8/21/54 .00

153.86 | .006 | 21.8 | 8/14/54 .00

154.15 | .003 | 22,7 | 8/21/54 .00

155.12 | .008 | 21.4 | 8/14/54

115312 | o002 21.7 | 8/14/5

153.98 | .009 24.7 | 8/19/54

155.09 | .004 | 24.8 | 8/19/54

153.66 | .007 | 2.5 | 8/12/54

153,97 006 24,7 | 8/20/54

153.75 | 008 | 22.0 | 8/20/54

156,24 | .010 | 25.4 | 8/21/54

151.63 | .003 | 25.7 | 8/19/54

153,71 | .003 | 26.9 | 8/20/54

154,02 | .006 | 25.3 | s/19/sd

154,94 | 015 25,5 | 8/19/54

154,87 004 23.6 | 8/12/54

T154.09 008 | 27.3 | B/14/54 -.o1

155.37 | .008 23.6 | 8/30/54
154,28 | Lo09 | 26.1 | 8/14/54

e e T Tae

153,59 | ' 8/14/54
15396 | | 9/16/54

154,38 9/16/54

156,86 | . 9/22/54
154.56 | 9/16/54

154.66 . 9/16/54 .0

154,66 | .009 | 26.0 | 9/16/54 .00 |+.00 |+.05 | +.09 |+4.10 [+.11 | +.11
__-}_5'!‘.55"_ -._bua_] T23.2 | 9/16/54 .00 |+.01 [4.05 | +.08 |+.10 |+.10 | .11

w.s°]
R

54-186

54-187|



T-11 CAMERA (CONT'D)
I 0 2 2 K R
sa-tss| | bszssn |1s3.a8 | w002 | 2.1 | 9/16/5 .00 |4.02 |+.06 | +.09 |+.10 |+.2 | 41z | +a1 | 408 | 402 | <1z | | sa-1sg
Cse-189] | pFo934s |154.60 | .013 | 24.1 | 9/16/54 -.00 |+.01 |+.05 | +.08 |+.09 [+.11 | 4.1 | +.1 | +.08 | +.02 | =21 | | s4-189
sae-190| | Rezes 15242 | 009 | 24.5 | 9/16/54 .00 [+.02 |+.06 | +.10 |+.11 |+.12 | 402 | +.11 | +.08 | +.01
B i N o PP [ P g e X S £ S TR LT T S
54-192 154.67 | .011 | 21.0 | 9/16/54 =-.01 |-.01 |+.03 | +.06 |+.07 |+.08 | +.10 | +.10 | +.06 | +.02
| 54-193 15429 | Loos | 25.8 | 9/16/54 -.01 [+.01 [+.05 | +.08 |+.09 |[+.10 | +.11 | +.10 | +.07 | +.02 |
54-194 3 | 9/16/54 00 [+.01 [+.05 |+.08 |+.09 [+.10 | w11 | +.09 | +.07 [ -.01 |
[ se-195 | 9n16/54 -.01 [+.01 [+.05 [ +.08 [+.09 [+.10 |[+.21 | 410 | 407 | 401
54-196 9/22/54 .00 |+.01 |+.05 | +.08 |+.09 |+.11 | +.11 | +.10 | +.07 | +.01
54-197 | 9fessd —.o1 [+.01 [+.04 [ +.07 |+.09 [+.10 | +.10 | +.10 | +.07 | +.02
54-198 [ 9/16/54 .00 |+.01 |+.05 | +.08 |+.09 [+a1 [ 411 | +.11 | +.07 | +.02
54-199 9/16/54 -.01 |.00 |+.04 | +.07 [+.08 |+.09 | +.10 | +.08 | +.07 | .00
. 34-200 9/16/54 00 |+.01 |+.05 | +.08 |+.10 |+.10 | +.11 | +.10 | +.08 | +.01
> | s4-201 9/16/54 -.01 |+.01 [+.06 | #.07 | +.09 |+.10 | +.11 | +.10 | +.07 | +.02
S | s4-202] 9/16/54 .00 |+.01 [+.05 | +.08 | 4.09 |+.11 | +.11 | +.10 | +.07 | +.02
| s4-203 | ort6754 00 [+.01 [+.05 |+.08 [+.09 [+.10 | +a1 | +.20 | +.07 | +.00
| 54-204 9/22/54 .00 |+.02 [+.06 |+10 |[+.11 |+.12 | +.12 | +.10 | +.08 | .00
54-205| 9/6/54 .00 [+.00 [+.05 [+.08 [+20 [+m1 | +m | +10 | +.08 | .00
54-206 9/16/54 -.01 |+.01 [+.06 | +.08 |+.10 |+.10 | +.11 | +.10 | +.07 | +.01
se-207| “9/16/54 .00 |+.01 |+.05 | +.08 |+.10 |+.10 | +.12 | +.09 | +.08 | -.01
'su-208] 9/16/54 .00 [+.01 [+.05 | 4.07 |+.09 |+.09 | +.11 | +.09 | +.07 | .00
Cse209) L e 153 Jonesst -or [0 s |01 {408 0 |40 | 409 | +07 | 401
54-210 052277 9/16/54 .00 |+.02 |+.06 | +.09 |[+.011 |+.02 | +.12 | +.11 | +.08 | +.01
; se-211] | |ps21is [10/28/54 .00 |+.02 [+.06 |[+.09 |+10 [+.11 [ +11 | +.20 | +.07 | .00
54-212 T re726  |1s4.78 | [10/15/54 .00 |+.02 [+.06 | #.09 | +.10 [+.12 | +.12 | +.11 | +.07 | +.02
| se-213; | |reiso 9/16/54 -.01 |+.01 |+.04 | 4.07 | +.09 [+.10 | +.11 | +.09 | +.07 | +.01
S4-214 RF126 9/16/54 .00 [ +.00 [+.05 | #.08 | +.10 |41 | 4.11 | +.10 | +.07 | +.01
EXN O “Tote/sd o0 |01 [F05 [ #.09 [#.09 [+11 [ +a1 | F1 | +.07 | +.02
se=216] | |pese67 [1s4.81 | .004 | 25.0 |10/21/54 .00 |+.02 |+.07 | +.10 |+.1 |42 | 4.3 | +.11 | +.08 | .00
se-217) | w7z J1s3.08 | L012 | 21.9 [10/15/54 .00 [+.00 [+.05 | +.08 |+.09 |[+.10 | +.11 | +.30 | +.07 | +.02
se-218) | lree 1530 | L002 | 25,5 | 9/16/54 .00 |+.01 [+.05 | +.08 | 410 [+.a1 | +a1 | +.10 | +.07 | +.00 | -.11 | 54-218)
AFWEBJUL 4 390 4 »
]
i
: . . . N
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T-11 CAMERA (CONT'D) "
| overa] | RS [ o | BB | man[oare [ 750 [0 T22.5° 2250 | 3° [32.50 | 35° | 37.59| 40° | 42.3° | 45° CAMERA
s4e219] ____'_&"kﬁéz%ﬁsiéi 009 | 22.3 | 9/6/54 .00 |+.02 |+.06 | +0 |+.10 |+.11 | +.01 | .10 | .07 | 402 | i | 54219
54-220 | RF162  |153.61 | .009 | 23.1 | 9/16/54 .00 |+.01  |+.05 | 4.09 |+.09 |+.11 | +.11 | +.11 | +.07 | +.02 | .11 54220
| 54-221 | Tis3.es | .o11 | 2.9 | 9/16/54 .00 |+.02 |+.06 | +.09 |+.11 |+.12 | +.12 | +.11 | +.08 | +.01 | -.12 54-221]
54-222 liss.11 | 007 | 26.6 |10/21/54 -.01 [.00 [+.03 .06 |+.08 |+.09 |+.10 | +.08 | +.07 | +.01 | -.10 54-222
542223 | “Tis3.a7 | o13 | 256 | | w00 |+.03 Jv07 [+10 [+.11 [+a2 | +12 | +a1 | +.08 | .00 | -.12 54-223
54-224  |1sa.81 | 005 | 26.5 | 9/30/54 -.01 [+.01 |+.05 | +.08 |+.09 |+.10 | +.11 | +.11 | +.07 | +.02 | -.11 56-224
54-225 155.42 | 004 | 26.8 |10/15/54 .00 [+.02 |+.07 | +.10 |+.11 |+.12 | +.12 | .11 | +.08 | .01 | -.12 56-225
| 54-226 154.27 | .004 | 23.5 |10/15/54 .00 |+.02 |+.06 | +.09 |+.11 |+.12 | +.12 | +.11 | +.07 | 401 | -2 | 54-226
| s4-227 153.25 | .010 | 23.3 |10/15/54 .00 |+.02 |+.06 | +.10 |+.11 |+.12 | +.12 | +.12 | +.08 | +.00 | ~.12 | | s4-227,
54-228 154.09 | .003 | 25.3 [10/21/54 .00 [+.02 [+.06 [+.09 [*10 [+11 [+a2 | +20 [ +.08 [ .00 [ -2 | s4-228
| s4-229 155,13 | 004 | 25.2 [ 9/30/54 .00 [+.02 [+.07 410 |+ [+12 |42 | 41 | 407 |00 -2 54-229
54-230 154.89 | .003 | 26.4 [10/15/54 .00 |+.01 |+.05 | +.08 [+.10 |+.11 | +.11 | +.11 | +.07 | +.03 | -.11 . | s4-230
s4-231] |1s3.9s | .04 | 26.2 | 9/30/54 .00 [+.01 [+.05 |+.08 [+30 [+.11 [+1 | 40 [ #.08 | .00 [-a1 || se-23)
' 54-232 | 155.24 | .o12 | 25.3 |10/15/54 -.01 |+.00 |+.05 | +.08 |+.09 |+.10 | +.11 | +.08 | +.07 | +.00 | -.11 54-232
54-233 Tis4.06 | .013 | 25.3 |10/15/54 .00 |+.02 |+.06 |+.10 |+.11 |+.2z2 | 4.2 | +.11 | +.08 | 401 | -2 | 54-233
[ “s4-234 | 1155.33 | .010 | 23.8 |10/22/54 -.01 |.00  |+.04 | +.07 |+.08 |+.09 | +.10 | +.08 | +.07 | .00 | -.10 | | S4-234]
T 54-235 155.08 | .009 | 23.5 |10/22/5 .00 |+.02 |+.06 |+.09 |+.10 |+.12 | +.11 | +.11 | +.08 | +.01 | -.12 54-235
54=236 1s4.61 | .014 | 25.3 |10/28/5{ .00 |+.02 |+.06 |+.09 |+.10 |+.11 | +.12 | +.10 | +.08 | .00 | -.12 | | s4-236
" 54-237 | Tis3.13 | .007 | 25.5 |10/2i/54 .00 |+.01L |+.05 | +.08 |+.09 |+.11 | +.11 | +.10 | +.08 | .00 | -.11 54-237
54-238 153.52 | .012 | 23.2 [10/21/54 .00 [+.02 [+.06 [+.09 [+120 [+11 [+12 [ +20 | +08 [ .00 [-2 | | s4-238
54-239 154,95 | .007 | 22.1 [10/28/54 .00 [+.00 [+.05 [+.08 [+20 [+a0 |41 | 420 | 407 [ 401 [~ || sa-239
54-240 153,24 | .006 | 25.7 |10/22/54 -.01 [+.01 [+.04 [+.08 [+.09 [+a11 [+11 | +20 | 407 [+01 [ -1 |, | s4-260
54-241 153.67 | .004 | 25.7 |10/15/54 -.01 |.00 |+.04 |+.07 |+.08 |+.09 |+.20 | +.10 | +.07 | +.02 | -.120 54-241
54-242 | 1ss.04 | .002 | 23.2 |10/22/54 .00 |+.01 |+.05 | +.08 |+.10 |+.11 | +.11 | +.10 | +.07 | +.01 | -.11 | sa-22
54-243 155,02 | .011 | 22.9 |10/22/54 -,01 |.00  |+.04 | +.07 |+.08 |+.09 | +.10 | +.09 | +.07 | +.02 | -.10 | 54-243
[ s4-244 (153,97 | .005 | 24.5 | 9/20/54 -.01 |+.00 |+.04 | +.07 |+.09 |+.10 | +4.10 | +.10 | +.07 | +.01 | -.10 | s4-244)
[ s4-245 % [153.87 | .010 | 23.8 |10/22/54 .00 |+.01 |+.05° |+.08 |+.09 |+.11 | +.11 | +.11 | +.07 | +.01 | -.11 | se-245
54246 [154.28 | .006 | 22.7 [10/28/54 -.01 [+.00 [+.4 |+.07 |+.08 [0 [+10 | 40 | +.08 [+010 [-10 | | sa-26
54247 7 |1ss.s | 009 | 25.0 [10/21/54 -.00 |00 |+.03 |+.06 [+.08 |+.09 [+.20 | +.09 | +.08 | +.03 | -.10 54-247
54-248 153.90 | .006 | 25.7 |10/15/54 -.01 |.00 |+.04 |+.07 |+.08 |+.10 | +.11 | +.09 | +.07 | +.02 | -.11 54-248
54-249 153,93 | .007 | 22.0 |10/15/54 .00 |+.01 |+.05 |+.08 |+.09 |+.10 |+.11 | +.10 | +.07 | +.01 | -.11 | | s4-249




[ camral o [ 3RS T ek [ oam [ 7.
54-250 51 |155.00 | .009 | 25.5 |10/28/54

[ 54-251 Clisewr [ 1 | es2essd
54-252 153.86 | 002 | 24,9 [10/15/54

| s4-253 154,02 | .009 | 25.4 [10/15/54
54-254 T154.55 | .006 | 27.1 |10/21/54

| 54-255 154.17 | .013 | 25.7 | 9/30/54

| 54-256 T1s3.51 | 007 | 25.3 | 9/30/54 .

| 54-257 |1s5.08 | 26,6 [ 9/30/54 .00 |
54-258 154.14 26.0 29/54
54-259 iR i 6 |10/22/54
54260 T10/28/54

| 54-261 11724754
54262 | 112718754

» | s4-263 " 12/20/54
S| s4-264 11/24/54

54=265 12/18/54

| 54-266 9 | 11/26754

| 54-267] 0 |11/26/54 .

| s4-268  [12/18/54 -.0

| 54-269 11/4/54
54-270 110721754

| 54-271 (1178754
54-272 12/20/54 .00 |+.02 |+.06 | +.09 |+.11 [+.11 | 4.12 | +.11 | +.08 | .00
54-273) 12/18/54 .00 | +.02 |+.06 | +.09 |+.10 [+.11 | +.12 | +.10 | .07 | 00
54-274 11/1/54| =.01 | +.01 |+.05 | +.08 |+.10 |+.11 | +.11 | +.11 | +.08 | .00
54-275 11/27/54 .00 | +.01  |+.05 | +.08 | +.10 |+.11 | +.11 | +.10 | +.07 | +.01
54-276 12/18/54 -.01 [+.00 [+.04 | +.07 |+.09 [+.09 [ +.10 | +.10 [ +.07 | 4,01 |
54277 12/18/54 .00 |+.02 [+.06 |+.10 [+a1 [+.12 [+a2 | w11 | +.08 | 402

¥ 54=278 12/18/54 .00 |+.02 |+.06 | +.09 |+.11 |+.12 | +.12 | +.11 | +.07 | +.01

_54-279 11726754 .00 [+.02 |40 [409 [+1 [+a2 | +a2 | 411 | +.08 | 00 |
54-280 11/4/34] .00 |[#.00  [4.05 | +.08 | 4.10 |+.11 | +.11 | #.10 | +.07 | +.01

o —;ma-nuu 09 - —_ e il =
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T-11 CAMERA (CONT'D)

T - LRGN S N B el
| s4-312 233 15606 | o0 | 21 [12720/54 00 |+03 [ror (420 |+ [sa2 [ 43
| s4-313] J1ss.11 | .006 | 26.1 [12/20/54 .00 |+.00 [+.0s | +.08 [+20 [+.11 [+
54-314| 4 |1s4.78 | Lo10 | 21.7 |12/18/54 .00 |+.02 [+.06 | +.09 |+.10 |+.11 | +.12 |
54-315] T1s4.31 | .o09 | 23.7 [12/18/54 .00 |+.02 |+.07 | +.10 | +.11 |+.12 | 412 | +.11 |
s4-316] (15444 | .005 | 25.2 |11/8/54| .00 |+.02 |+.05 | 4.09 |+.10 [+.11 | +.12 | +.11
_ | s4-317] 115339 | .oos | 23.1 |11/9/54| .00 |+.02 [+.06 | +.10 | +.11 |+.12 | +.12 | +.11 |
.» 54-318 Tise.73 | .oz | 2206 [117a/56| .01 [+.01 [+.06 | +.07 [+.09 [+.10 | .10 | +.10
54-319| 154.73 | .008 | 22.1 |12/20/54 .00 |+.02 [+.07 | +.09 |+.11 |+.12 | +.13 | +11 |
54-320] 153,59 | .003 | 26.0 |12/18/54 .00 |+.01 |+.05 | +.08 | 4.09 |+.11 | +.11 | +.10
sa-321) J152.99 | Lo0s [ 26.0 [12/25/5d o1 [ w01 [+04 [ 407 [4.09 [+20 [ 420 [ 420
s4-322) 153.54 | .007 | 23.9 |12/30/54 .00 |+.02 |+.06 | 4.09 |+.11 [+.11 | 4.2 | +.20 |
s-223] |1s3.e2 | .00 | 237 11272754 .01 |00 |+.02 | +.07 [+.08 [+.09 | +.20 | +.09
s4-324| s |153.93 | .006 | 24.1 |12/30/54 -.01 | .00 [+.04 | +.07 | +.08 |+.09 | +.10 | +.09
R | s4-325| 76 |154.92 | .007 | 23.9 |12/27/5f -.01 [+.00 [+.04 [ +.08 |+.09 [+.10 | +11 | +.09
- * [ 54326 155.01 | .008 | 28.1 |12/27/54 .00 |+.02 |+.06 | +.10 | +.10 |+.12 | +.12 | +.11
[ 54-327 T1ss.28 | 009 | 28.1 [12/27/54 +.00 | +.03 |+.07 | #.10 | +11l w12 | =13 | w11
Ts4-328] 154.67 | 27.8 | 12/27/5% -.01 | +.01 |+.05 | +.08 | .09 |+.10 | +.11 | +10
| s4-329| 28,8 |12/21/s4 .00 [+.01 [+.05 | +.09 [+.10 |[+.11 | +.11 | +.10
| s4-330] RF5607 | 263 |x2r27/5f oo |40 [4.05 | w08 [+.09- [#.1 | +Al | #11
T I |rr2580 f _ YL [%05 [+05 [®10 w12 | w1 | 1|
\ s4-332) | lmeaszl 12/30/54 +02 |+.06 | +.09 [+.10 [+11 | +.11 | +11
see3s3| | [rmaso 26,3 |12/21/56 .00 |+.00 [+.05 | 4.09 |+.10 |+.11 | 4.1 | +.a1 |
54-334 rF5586 | 22,4 [12/30/5% .00 | +.02 [+.07 | #.10 | +.01 |+.12 | a2 | +a1 |
Usse335) |7 |ress17 T 27.3 |12/30/54 -.01 | .00 |+.04 | +.07 | +.08 [+.09 | +.10 | +.09
54-336 RF2562 22,4 | 12/27/54 -.01 | .00 |+.03 | +.06 | +.08 |+.09 | +.10 | +.10
se-337] | |reao3s 12/27/56 .00 | +.01 |+.05 | +.08 | +.10 |+.11 | +.11 | +.10 |
'- Cs4-3zsl | RF5608 25,9 | 12/30/54 .00 | +.02 |+.06 | +.10 | +.11 |+.12 | +.12 | +.10
| se-329l | [arasss |153.78 | .004 | 25.8 |12/27/54 +.01 | +.03 [+.07 | .10 |+a1 |42 | +12 | +.10
see30] | [rrro9 154,03 | ou1 | 23.8 [12/21/54 .00 |+.03 |+.07 [ 4.1 |42 [+.a3 | 4.3 | +.12
Jsecsery | leasos [1ss.2 | w00s |23 [r2/27/sh w00 [waor w05 [0 [wio fen [ e | w0
| se-3¢z{ | Pproeze  |153.33 | 004 23.1 12!21@] REX +.11 | +,11 +.12 | +.11 | | s
AF-WP-B-JUL #4200 . »
1]




T-11 CARA e
i @'\m o -- - oL | DOeE AWAR | DATE 7.5° [ 15° 22,59 [ 27.5° | 30° 32.5° [ 35° T 37.5°[ 40° 42,5° | 450 CAMERA |
[ sa-ma| | Tiss.06 | .00s | 23.7 [12/28/54 .00 |+.00 |+.05 | +.08 |+.10 |+.11 | .11 | +.11 | #.07 | #.00 | —.11 | - | 54-343
T 153.15 | .003 | 22,0 |12/21/54 .00 |+.061 |+.05 | +.08 |+.10 |[+.11 | +.11 | +.10 | +.08 | +.00 | -.11 54-344]
Csa-3ss| |155.09 | 007 | 24.9 [12/24/54 +.01 [+.03 |+.07 [+a0 |+ (a2 [ +a2 | 41 | 408 | w01 |-z | | ss-3s
s6-346| 156,47 | 015 | 24.8 [12/30/54 .00 |[+.02 |+.06 1409 [+.0 |11 [ +11 | w11 | +.08 | 402 | 12 54-346
[ s4-347 154.30 | .003 | 23.6 [12/30/54 -.01 [.00 [+.03 |+.06 [+.08 [+.09 | 410 [ 409 | 407 | 401 [ -0 | 54-347]
[ s4-308] 155.00 | .005 | 25.4 |12/21/54 .00 |+.02 |+.06 | +.10 [+.0 |+a2 | +.a1 | +.a1 | +.07 | +.02 | -.12 54-348
56-349| 155.10 | .004 | 24.8 |12/27/54 .00 |+.02 [+.06 | +.09 |+.10 |+.11 | +.32 | +.11 | +.08 | +.01 | -.12 '”5_4—;1‘
| s4-350] lisa.52 | .o0s | 23.7 |12727/54 -.o1 |+.00 |+.04 | +#.07 |+.09 |+.10 | +.10 | +.10 | +.07 | +.00 | -.10 54-350
| s4-351| [154.96 | w004 | 23.8 [12/27/54 -.o1 [.00 [+.04 [ +.07 [+.08 [+.10 [ 430 | 410 [ 407 | 4.0 | -.10 54-351
54-352 153.49 | 006 | 22,7 [12/30/54 -.01 [.00  [+.06 | +.07 [+.08 [+.09 | 410 | +.09 | 408 | 402 | -i10 564-352
54=353 L _' 15{Q_,§§__ : 21,1 |12/27/54 =-.01 |+.01 +,05 +.08 | +.10 ’+.11 +.11 +.10 +.08 +.02 -.11 Sh=353
| 5u-354 J1s3.98 | o1z | 221 [12/27/54 -.o1 [.00  f+.06 [ +.06 [+.08 [+.09 | 410 | +.09 | +.07 | 401 | -.10 .| s4-35
54-355 15443 | .00z | 23.6 [12/27/54 .00 |+.00 |+.05 | +.08 |+.10 |+.10 | +.11 | +.09 | +.08 | .00 | -.11 54-355
54-356 154,78 | .007 21.6 |12/27/54 .00 |+.02 |+.05 +.08 |+.10 |[+.10 +.11 +.09 | +.07 | .00 -11 T sacasel
| 54-357 | [153.81 006 23.0 |12/27/54 .00 |+.02 |+.07 | +.10 |+.11 |+.11 | +.12. | +.20 | +.07 | -.01 | -.12 | s4-357
TR 154.37 | .004 | 22.3 |12/24/54 .00 |+.00 [+.05 | +.08 |+4.10 |+.11 | +.11 | +.10 | +.07 | +.00 | -.11 | s4-3s
54-359 11s4.77 | .o06 | 23.4 | 2/1/55]| -.01 | +.00 |+.04 | +.07 | +.09 [+.10 | +.11 | +.09 | +.07 | .00 | ~.11 i 56435
[ 54-360 153.16 | .003 | 24.8 |12/27/54 -.01 |+.00 |[+.05 | .08 |+.09 [+.11 | +.11 | +.10 | +.07 | +.01 | -.21 54-36
54361 155.40 | .007 |e21.4 |12/21/54 .00 |[+.0L |[+.06 | +.07 |+.09 |+.10 | +.11 | +.10 | +.08 | +.01 | -.11 54-361]
| ss-362| 153.96 | .008 | 23.3 |12/21/54 -.01 |+.01 |+.06 | +.07 |+.09 |+.10 | +.10 | +.10 | +.07 | +.01 | -.10 54-362)
su-163] 154.52 | .006 | 22.8 [12/27/54 00" [+.01 [+.05 |+.09 [+.10 [+.11 [+11 | +20 [ 407 [ 401 |- | 54-363)
| se-366] 15518 | 004 | 25.7 [12/30/54 .00 [+.02 [+.06 |00 [+11 |11 |41z | e | 407 | w01 | -1 | s4-364
54-365 154.63 | .007 | 20.8 |12/21/54 -.01 |.00 |+.03 | +.07 |+.08 |+.09
ENTE 154.66 | .015 | 21.4 |12/30/54 .00 |+.02 |+.06 | +.10 |+.11 |+.12
U 54-367] 156.45 | .007 | 21.2 [12/27/54 -.01 [+.001 |+.05 | +.08 |+.09 [+.10
T s4.368| 155,16 | .012 | 27.3 |12/24/5%% .00 |+.02 |+.06 | +.09 |+.11 |+.12
54-369| 154.75 | .004 | 27.6 |12/27/54 -.01 |+.01 |+.05 | +.07 |+.09 |+.10
" 54-370 1ss.36 | w007 | 27.3 [12/27/54 .00 [+.02 |+.06 | 4.09 | +.10 |+a11
[ 54-371 [1s5.09 | .002 | 26.7 |12/24/54 -.01 |.00 |+.04 | +.07 |+.09 |+.10
54-372 (154.48 | .005 | 28.1 |12/30/54 .00 |+.02 |+.06 | +.09 |+a1 |+.12
54373 156,11 | .015 | 20.3 |12/21/54 .00 |+.02 |+.06 | 4.09 |+.10 |+.11




T-11 CAMERA (CONT'D)

9z-v

1 [155.08
155,38

153.42

154,31

(155,02

| DAXE

20,8 |12/27/54

Trera1/sa

12/27/54

12/21/54

12/27/54
12/21/54

154,55

J1ss.42

15530
152.98

T12/27754
[12/30/54
o et
R
| 328759

" {153.92 |

12/27/54 .0
12/27/54 .00 |-
12/21/54 .00

3/24/59

3724759
3/18/53
3/24/5%

3/28/51

3/24(54

| 3724151

3/28/5%

3/24/59

| 3/2475!

3/2845%

.00

3/24/5%




LZ=v

AT WF-B AL 44 T80

T-11 CAMERA (CONT'D)
it R

.
22,5° [27.5% | 30°
+.06 | 4.09 |+.10
+,05 | +.08 |+.10
+.04 | +.07 |+.09
+.07 | +.10 |+.11 |
+.07 +.10 | +.11

37.5° [ 40° | 42.59 | 4s5° — Tcaera
N A0 | W SR N Ip—
+11 | +.08 | +.02 | -.11 54-405
+.10 | +.08 | +.o1 | -.10 | 54-406 |
w10 | w07 | wor |1 | | sawaor)
_+_.__1_15_- _-r_;qa _+£i -.12 _:_'_ 54-408
£11 [ %o [+02 | -.12 54409

CE TV I B ¥ BN 0 N T 2
saes05| | hewoss [1ss.00 | .00 | 264 | | o0 [+.02
s4-406 | | proaol [1s4.75 | .013 | 27.1 | 3/18/5§ .00 |+.01
| S4-407] iu??_:i{i___ 1%'.“‘-_'?1_ -'_066__ 29.2 | 3/24/59 -0t |00
54408 _ Re2saz [154.80 | .004 | 27.2 | 3/28/5 o0 [+.02 |
54-409 RF4LO4 155.16 003 25.5 3/24/59 .00 +.02
| sa-a10] RF4255 |154.57 | .006 | 24.9 | 3/24/59 |
| st-411| hresse [153.27 | .00z | 22,9 | 324758
ses12! | kF903 [154.75 | .008 | 21.2 24759
| s4-413 | keases [153.89 | Loo7 | z6.6 | 3/28/59
54-414 “keazor [156.41 | 009 | 28.2 | 3/24/54
[ s4-415 | )  Reaos? 154,48 | 004 | 23.6 | 3/18/5{ .00 |
S4e416  ke2e18 156.42 | 008 | 22.5 | 3/24/5] -.
| s4-417 ) 154.76 | .009 | 23.8 | 3/24/59
AT 155,00 | .008 | 25.2 | 3/18/53
S4-419 153,80 | .009 | 26.2 | 3724751
S4-420| 15378 | 006 | 22.5 | 3/18/54
54421 154.81 | .003 | 28.3 | 3/18/5%
54422 ) 154,14 | .001 | 27.9 | 3/28/51
54423 155.01 | .004 | 26.0 | 3/24/5]
54-426 | 155.22 | .006 | 26.9 | 3/24/5%
s4-425| - 154.64 | .006 | 27.1 | 3/18/54
| s4-426 156,57 | 006 | 28,0 | 3724754 .
54=427 l1sa.60 | o005 | 22,7 | 3/28/sd
S4-428] “l1ss.2s | .00 [ 28.1 | 3/18/53
sama29] | 155,337 | Loos | 27.9 | 3/18/5¢
seit0| | 2254 _|154.26 | 009 | 27.6 | 3/28/5;
seed3l) | 153.93 | .008 | 27.3 | 3/24/54
54-432 154 .54 004 28.1° | 3/24/53
s4-433] | 155.19 | .009 '29.0 | 3/24/5%
54434 153.65 | .005 | 26.7 | 3/18/5!
44350 153.86 | .006 | 27.3 | 3/18/5%




P L T

9z-v

omgral - TENE 5] cr | pame T awam DAE__1_7.5° 1507 [225° [27.5° | 30° [32.5° [35° 37.59 | 40° 42.5° | 45° ~ Joara ]

s4-436| | heseor [155.31 | .007 | 28.3 | 3/18/5§ .
S4-437 | keazer is3.ss | 005 | 27.6 | 3/24/53
54-&33 . [ 7" Rrsﬁsz 153:97‘_' - -005- --'_2_3-_6_.- -_3)!18{55

el i B o e

1 3ns8/s8
3/28/53
1318754
324159
6| 3n8/59
3/2 /59
"3/18/54
3/24/59

" 3/18/54
3/24/59

| 3s24754

Csaest| | fise.70 | w001 [ 26.7 | 3/18/5
54452 1 153.83 | .004 | 27.2 | 3/18/54
54-453 | 154.66 | .009 | 25.4 | 3/18/5
S4-454 | o “[155.19 | .o06 | 22.2 | 3/28/5%
sa-455| | [153.69 | .009 | 25.3 | 6/1/55
Tsaease | | 154.40 | .007 | 23.2 | 6/1/55]

S4-457 o 154,11 | .007 | 26.5 | 5/27/59 . v _

54458 | o N 154.20 | .015 | 22.6 | 6/3/55| .00 |+.02 |+.06 | +.09 |+.10 [+.11 | +.11 | +.10 | +.07 | +.03 | -1 B 54-458
se-459| + | 154.80 | .011 | 25.0 | 6/2/55| .00 |+.02 |+.06 | +.10 [+.11 |+.12 | +.12 +11 | +.08 | +.02 —-._1_2__ | sa-as9)
54-460 1 154.52 | .006 | 27.4 | 6/1/55| -.01 |+.01 [+.04 |+.08 [+.09 [+.10 |[+.11 | w10 | 407 | 402 | -1 54460
54461 - 156.02 | .003 | 26.3 | 6/1/55| -.01 |+.01 [+.06 [+.08 [+.09 [+.10 [+.20 [ 4.0 | +.07 | +.01 | -.20 | sa-461
54462 152,76 | .007 | 21.1 | s/27/59 .00 [+.02 [+.06 [+.20 [+1 [+.2 [+a2 | 411 [ 408 | +01 | -12 | s4-462]

T 54-463 154.55 | .005 | 26.7 | 5/26/5§ =.01 |+.01 [+.04 | +.08 |+.09 |+.10 | 4.1 | +.10 | +.07 | +.00 | -.11 54-463)

| sa-464| 1T 154.79 | .009 | 24.5 | 6/2/55| -.01 |+.01 |+.0f [+.08 [+.09 [+10 [+.11 | +.10 | +.07 | +.00 -1 | | s4-s64]
se-n65] | 153.87 | .004 | 26.5 | 6/3/55| .00 |+.03 |+.07 | +.10 |+.11 |+.12 | +.12 | +.11 | +.08 | 400 | -2 | | sa-465)

Csheags| 1153.87 | .01z | 27.0 | 5/27/5 -.01 |.00  |+.03 | +.07 |+.08 |+.09 | +.10 | +.09 | +.07 | +.02 | -.10 54-466

o .l;-“":;_l.-“- ;‘-‘-_ - ‘
1
. . v
] [ ] .



62~V

e e

P

e
crL | 38 AWAR | DATE 7.50 | 15° 22,5 | 27.5° | 30° 32.5° | 35° 37.5° | 40° 42,5° | 45° CAMERA
1s3.69 | .00 | 213 [6/3/ss| .00 [+.02 [+.06  [+.09 [+a1 [+ |32 | +.10 | +.07 | +.01

154.35 | .005 | 21.3 | 5/31/5 .00 |+.02 |+.06 | +.09 |+.11 [+.12 | +.12 | +.11 | +.08 | 4.01
T154.35 [ .o10 22,4 | 5/27/5y .00 [+.02 [+.06 .09 [+.10 [+.11 +.11 +.10 | +.07 | +.01 |
154,08 | .008 | 21.9 | s/31/5y .00 |+.00 |+.05 | +.08 |+.09 |+.11 | +.11 | +.10 | +.08 | +.03
155.36 | .006 | 28.3 | 6/2/55| .00 |+.00 [+.05 | +.08 |+.09 [+.10 | +.11 | +.10 | +.07 | +.01
155.13 | .004 | 27.0 | 6/2/55| .00 |+.02 |+.07 | +.09 |+.10 |+.12 | +.12 | +.10 | +.07 | -.01
155.49 | .004 | 25.0 | s/28/54 .00 |+.02 |+.06 | +.09 |+.10 |+.11 +.11 +.10 | +.07 | .00
2 [153.44 | .00 | 22.8 | s/a/s| +.01 [+.02 [|+.07 [ +0 [+12 |#.12 | #.13 | 401 | +.07 | -.01
[153.98 | 007 | 22.8 | /265y .00 [+.02 [+.07 [+10 [+.11 [+12 | +12 | +11 | +.08 | +.01 | -.1:
156.08 | .008 | 23.5 | s/2/55] .00 [+.02 [+.05 [+.09 [+10 [+.11 [+01 | 40 | +.07 | .00
“|1s3.88 | .003 | 24.7 | s5/28/5%4 .00 |+.01 |+.05 |+.08 |+.10 |+.11 | +.11 | +.10 | +.07 | .00
154.43 | 009 | 26.2 | 6/1/55] +.01 [+.03 |+.07 [+0 [+.32 [+.13 | 413 | 4.1 | +.07 | .00

154.96 | .003 | 23,0 | 6/2/55| .00 |[+.06 |+.06 | +.08 |+.10 |+.11 | +.11 +.10 | +.07 | +.01
8 |154.76 | .005 | 24.8 | 5/26/5] .00 [+.02 [+.06 |+.09 |+.11 |+.12 | +.12 | +.11 | +.07 | +.01
.009 | 6/3/55| -.01 |.00 |+.03 | +.07 |+.08 |+.09 | +.10 | +.09 | +.07 | +.02
6/2/55| .00 |+.02 |+.06 +.09 | +.10 |+.11 | +.12 +.10 | +.07 | +.01
6/2/55| .00. |+.01 +.05 +.08 +.09 +.10 +,11 +.09 +.07 .00

5/31/54 .00 |+.02 |+.07 | +.10 |+.a1 |+.12 | +.12 | +.11 | +.07 | .00

[ 6/1/55] .00 |+.00 [+.04 [+.08 |+.09 [+.20 [+a11 | +.10 | +.08 | +.01

6/1/55) —
1 er1/ss -
| 6r27s5 &b._
| 5/27/51 o
5/26/51 o]
Teraiss| )
6/2/55 h
8/1/55| 50
[_512115_, >
Sorcrt B i L2 | 5/28/5] e
762 |153.02 | 6/2/55 e
153.81 6/1/55 s




_T-].l CAMERA (CONT'D)

AMERA| DATE T Temmas
se-a98 | | [rs2.69 | 005 | 21.7 | es2/55 54-4,93
[ 54-499 Jis3.s7 | o0 | 22,5 | 6/2/55] 94439,
54-500 ) 1sa.78 | Lo12 | 24.3 | 6/11/54 | s4-500
54-501 l1s4.69 | 006 | 24.8 | 5/26/53 | st-s01
54-502 |is3az | .00 | 26.4 | 6/1/55| 54-50z
54-503 |153.09 | Loos | 25.1 [e/1/ss| . 54503,
54-504 s sss | Lo0r | s [ /2653 0 | st-sox
Ho503 6 |153.14 | .004 | 23.3 | 5/26/5§ .00 [+ 545854
54-506 5337 | oo | 2409 | srze/59 .00
54-507 154.18 007 | 24.6 6/1/55
| 54-508 l1s3.56 | .o1s | 22.9 | 6720753
54-509 53 | oos | 230 | en11/5q +.06 [+.09 [+ a1 |07 | 00 12|
54-510 152.95 | .00s | 24.9 [10/6/55| .00 [+.00 [+.05 [+.09 [+.20 |+.1 |41 | w0 | 406 | —o1 | -1 -
54-511 15313 | w006 | 271 [10/26/59 .00 |+.02 [+.06 [+.09 |+ [+.11 |42 | 411 | 407 | 00 |-z |
7 | s4es1z 15531 | .006 | 26,1 | 6/11/54 .00 [+.01 |+.05 [+.08 [+.09 |+.1 | 411 | +0 | w07 | 401
S | s4-513 153,70 | .004 | 23.3 [10/19/5§ .00 |+.01 |+.05 | +.08  [+.10 |+.11 | +.11 | +.11 | +.07 | +.02
=514 1530 | Loos | 22.6 | 6/8/s5| .00 |+.02  |+.06 | +.09 |+.10 |+.11 | +.11 | +.11 | +.08 | +.01 ]
54-515 [154.3 | .009 1 262 {e/m7/sd +or [+.03 [v07 |+ [+12 [+.a3 |43 | +u | w07 | o1 |
54-516 153.37 | .006 | 22.7 | 8/9/55| .00 |[+.02 |+.06 |+.09 |+.11 |+.12 | +.a2 | #.11 | +.07 | .01 | -.12 RS
542517 | 153,70 | Lo0s | 25.3 [ e/7/55] - 404 |+08 [+.09 [+10 [+11 | +30 | 407 [+o01 [-m |
54-518 {15253 | .00 | 23.0 | 9/6/55 Jros (w08 (w10 [+ [+ [0 | 407 |- |- |
54-519 J1ss.32 | 004 | 23.5 [107asss| 00 [+.01 [+.05  [+.08 [+.09 [+.11 |41 | 400 | 407 | .00 | -1 | | saesis
54-520 154.55 | .009 | 23.5 | 6/6/55| .00 |+.02 |+.05 |+.08 |+.10 |+.11 | +.11 | +.10 | .07 | .00 | sna 54-520
s54-521 153.58 | 005 | 21.9 | 6/7/54] .00 [+.02 [+.05 |+.08 |+.20 |[+.11 [ +.11 | 4.1 | +.07 [ 400 [-a1 | | s-s521
54-522 156.32 | 007 | 21.0 | 8/7/54| -.01 .00 [+.04 |+.06 [+.09 |+.10 [+11 | w10 | w07 [4.01 | -1 | | s4-s22
4.5 212 e/ | w00 |vo1 |05 |vos [+09 e |+m1 | a0 | w0z [0 e | | saesa]
: 54-524 22,3 | 6/7/54| -.01 |.00 |+.04 | +.06 |+.08 [+.09 | +.11 | +.10 | +.08 | +.02 | -.10 | sh-524
' | 54-525 | 22,3 | 6/7/s4| =01 |01 [+.02 | +.05 |+.07 |+.08 | +.10 | +.09 | +.08 | +.02 |-.10 | | s4-525.
[ s6-526| | 228 Je/ms4| w00 |+.02 |05 [+08 [+.10 [+ar [+az [+ [ w08 [+02 [z | 54-526
| su-s527| 20,5 | 6/7/54| 00 .01 |+ | +.08 [+.09 [+.11 | +a12 | 411 | 408 | +.02 |-z | | s4-sz
| se-s28] ] T 214 | 6/7/54| .01 |+.02  |+.07 | +.10 |+.01 [+.13 | +.13 | +;@_L_£§1j—+_cz_ .13 54-_5zd
AT-WPE-JUL #4200 . Ll
3
b
2]
- . »




A et L

It-v

| CAMERAL

54-529|
[ se-s30|
[ 5531
| s4-532]
sess|
| 54-534]
 54-535
| 54-536|
54537

54-538

| 54-539

54-540

54=541]
54-542|
T
54-564
 54-545
54-546
 S4u547
54548
54-549
s4-550]
| 54-351
52
_ 54-533]

AfWP3 JUL 4 T

|DF3395

DF7283

DF5191

~ Joes2s1 |

2 L3
- e
CFL _ﬁ_m___ AWAR | DATE | 7.5° 15°  |22.5° | 27.5° 300 [32.5% | 35° 37.5%| 40°
154.56 | .002 20.8 | 6/29/54 .00 |+.02 |+.06 | +.09 |+.10 |+.12 | +.12 | +.12 | +.08 '
156.71 | .003 | 21.3 | 6/7/54| .00 |+.03 |+.07 | +.10 |+.01 |+.12 | .12 | +.01 | +.08 | .02
315 [153.28 | .007 | 21.9 | 6/8/54| .00 [+.01 |+.05 | +.08 [+,09 |+.11 | +.11 | +.01 | +.07 | +.02 | -1
3 [155.07 [ .007 | 22.2 [ e/8/s4| .00 [+.01 [+.05 [ +.08 |+.00 |11 | 12 | +.11 | +.08 -
156,07 | .000 | 20.5 | 5/17/54 .00 [+.00 |+.04 | +.07 |+.08 [+.11 | +.11 | +.11 | +.08
l15s.18 | .04 | 22.5 | 6/8/54| .00 [+.01 [+.04 | +.08 |+.09 |+.10 | +.11 | +.10 | +.07
7 |155.37 | .o04 | 22.8 | 6/9/54| .00 [+.00 [+.06 | +.09 |+.09 [+.11 | +.11 | +.11 | +.08 :
154.22 | Lo04 | 22.8 | 6/9/54| .00 [+.02 [+.06 | +.09 |+.10 |41 | +.11 | +a1 | +.07 | =12
154.65 | .005 | 25.1 | 6/9/54] .00 |+.02 |+.06 | +.08 |+.09 |+.11 +.11 | +.08 TR
154.58 | .00Z | 20.7 | 6/9/%&| .00 |[+.01 |+.05 +.07 [+.09 [+.10 +.10 | +.07
2 [1s4.11 | .002 | 20.7 | 6/29/54 +.01 |+.03 |+.07 | +.09 |+.11 |+.12 11 | +.07 | +.
153,55 | .009 | 21.4 [ 6/9/54| .00 |+.02 |+.05 | +.09 [+.10 |+.11 +.11 | +.07
155.01 | .004 | 22.3 | 6/9/54] .00 |+.02 [+.05 | +.09 |+.10 |+.11 11 | +.10 | +.07
153.70 | .004 23.4 | 6/7/54] .00 |+.01 |+.05 | +.08 | +.09 |+.11 +.12 | +.11 | +.08 |
154.28 | .007 22.0 | 6/7/54| .00 |+.01 |+.05 | +.08 | +.10 |+.10 | +.11 | +.10 | +.08
154.69 | .010 | 22.8 | 6/7/%&| -.01 .00 |+.04 | +.07 |+.08 |+.10 | +.11 | +.11 | +.09
154,64 | .009 | 6/7/54] .00 |+.01 |+.05 | +.08 | +4.09 |+.11 | +.11 | +.11 | +.08
153.73 | .004 -.01 [+.01 |+.06 | +.07 |+.08 |+.10 | +.11 | +.11 | +.08 |
154.43 | .003 401 | 4,02, [4.07 | 410 | 4#.11 | +.12 | 4,12 | 412 | +.08
“|1s4.16 | .006 .00 | +.02 |+.06 | +.09 | +.10 |+.12 | +.12 | +.12 | +.07
152,70 | .006 | 21.6 | 6/7/54| +.01 |+.03 |+.07 | +.10 | +.11 | +.12 | +.13 | +.11 | +.08 .C
|154.07 | 006 | 22.0 | 6/8/54] .00 |+.00 |+.05 | 4+.07 |+.09 |+.10 | .11 | +.10 | +.07 | 4
00 | 4.02 |4.06 | 4.09 |+.10 |+.12 | +.12 | +.11 | +.07
.00 |+.01 |+.05 | 4.07 |4.09 |+.10 | +.11 | +.10 | +.08
-0l | +.00 |+.06 | +.07 |+.09 |+.10 | .11 | +.10 | +.08 |
00 | +.02  |+.06 | +.09 |+.10 |+.12: | +.12 | +.11 | +.08
6/17/54 .00 |+.02 |+.06 | +.09 | +.10 |+.12 +.12 | +.12 | +.08
4. | 8/6/54] .00 |+.02 |+.06 | +.09 |+.10 |+.11 | +.12 | +.11 | +.08
8/6/54| .00 |+.01 |+.05 | +.08 |/ +.09 |*.12 | +.12 | +.12 | +.08
[ 8/10/54 .00 |+.03 [+.07 | .09 | +.11 |+.12 | +.13 | +.12 | +.08
1153.75 ] .o05 ¢| 22.0 | 6/17/54 .00 |+.02 |+.06 | +.08 | +.10 |+.11 +.12 +.10 | +.08

ot
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DATE 7.5° [ 150 [22.5° [27.5° | 300 [32.5° | 35° 37.5° 4gf__| 42,5° | 45° _ | cAMERA |
6/5/54| .00 |+.01 |+.04 +.07 | +.09 |+.10 +.11 +.10 | +.07 | +.01 | -,11 | s4-560]
_______ 6/17/54 .00 [+.00 [+.05 |+.08 |+10 [+11 | +11 | w10 | +.07 [ .00 | -1 54-561
8/6/s4| .00 [+.02 [+.06 |[+.08 [+30 [+21 [+a2 | +10 | 407 | 00 [-a2 | | s4-se2
8/6/s%| .00 [+.02 [+.05 [+.09 [+.10 [+.11 [+12 | +20 | +.07 | .1 | -12 | 54-563
1 8/6/54| .00 |+.02 [+.06 | +.09 |+.10 |+.11 | +.11 | +.12 | +.08 | +.03 | -.12 54-564
[ 8/10/54 .00 |+.02 |+.06 |+.08 |+.10 |+a1 | .12 | +.01 | +.08 | .01 | -1z | | s4-ses
| 8/6/s4| .00 |+.02 [+.06 | #.08 [+.30 [+.11 | +.12 | +.10 | +.08 | .00 | -.12 | | sa-s66]
8/6/54| .00 |+.02 [+.06 | +.09 |+.11 |+.11 | 412 | +11 | +.08 | +.01 | -1z | | s4-567
_:"B_f&.-*sto .00 [+.01 [+.05 | +.08 | +.09 _;.11 +.12 +.11 | +,08 | +.02 | -.12 _ | _s4-568
| 8/6/5] .00 [+.01 [w0s | +.07 |+09 [+10 |41 | w10 | w07 | 400 | -1 || sa-se9)
8/6/54| .00 |+.02 [+.06 | +.09 [+.10 |+12 | +a2 | +.11 | +.07 | 402 | sz | | su-570
8/10/54 .00 |+.02 [+.06 | +.09 [+.10 [+.11 | +.12 | +.11 | +.08 | +.01 | -.12 54571
8/10/54 00 |+.02 [+.06 | +.09 | +.10 |+.02 | 4.2 | 4.1 | +.07 | <01 | -1z | | s4-572
. (15381 | Lo 8/10/54 .00 [+.02 [+05 | +.08 [+10 [+a1 |+a2 | +10 | +.07 [ +01 | -1 54-573|
© | se-s7el | bs2269 |1s4.77 | .01l | 25.1 | 8/6/4| .00 |+.02 [+.06 | +.09 |+.10 [+.12 | +.a2 | +.12 | +.08 | +.03 | .12 56=574
[ s4-s75| | Re12s |1se.ss | 004 | 25.0 [T8/6/s4| .00 [+.01 [+04 | +.08 | +.09 [+.d1 | #11 | +11 | +.08 | +.03 | 11 54-575)
se-576| | |xme288 155,15 | .003 | 25.8 | 8/10/5f -.01 |+.01 [+.04 | +.07 | +.08 |+.10 | +.10 | +.10 | +.08 | +.02 | .0 | | s4-576
| sa-s77| [ bs2047 [154.05 | 008 | 22.8 | 8/6/5] .00 |+.02 |+.06 | +.09 |+.09 |+.a1 | 4.1 | +.11 | +.07 | +.02 | -.11 54-577
_Ioesau 155,05 | 006 | 25.6 | 8/12/5k .00 [+.02 |+.06 | +.09 [+.10 |42 | +.12 | +.12 | +.08 | +.02 | -2 | s4-57
| 0w | 216 | 6/12/54 .DH__}j.Ol +.05 | 408 [+.09 [+11 | 411 | 411 | +08 | 402 | -1 _s_:.—-_s?_:‘
005 | 223 | 6/5/5] .00 [+.01 [+.05 | +.08 |+.09 |+11 | +a1 | +01 | 408 [ +02 | -1 | | sa-se0
) 003 | 23,8 | 6/5/54| .00 |+.01 |+.04 | +.07 |+.08 |[+.20 | +.10 | +.10 | +.08 | +.03 | -0 | | s4-se1
x¥576  [152. 03| .005 | 21.4 | s5/17/s4 .00 |+.01 [+.06 | +.08 |+.09 |+.10 | +.12 08 | +.01 |tz _ 54-582]
pF121  [155.32 | .003 | 22,1 | 6/17/5% .00 |+.00 |+.05 | +.08 |+.09 |+.d0 | +.11 +01 [ -1 54-583
; DF7296 |155.21 | .003 | 24.8 | 9/8/4| -.01 |.00 [+.04 | +.06 |+.08 |+.09 | +.10 | +.10 | +.08 | +.02 | -.10 54-584
: DFS177 [153.62 | .013 | 25.4 | 4/21/54 .00 |+.02 |+.06 | +.09 | +.10 |+.12 | +.12 | +.11 | +.07 | 00 .12 | s4-s85
: prs291 |1se.12 | 005 | 26.7 | 6/5/s6| .00 |+.02  |+.06 [ +.09 [+20 [+12 [+12 | 42 | 408 [ +.03 [ -12 _54-586]
JoF7231 [154.79 | .on1 | 23.9 | 6/s/s4| .00 [+.02 [+.06 |40 [+a1 [+32 |42 | a1 | 407 | 400 | -2 54=587
: _|pF7271 |153.60 | .009 | 22.9 | 6/5/s4| .00 |+.02 [+,05 | +.08 [+0 [+.11 |42 | +.10 | +.08 | +.00 | -1 | | s4-s88
DP3705 |154.16 | .006 | 24.4 | 6/17/54 ,00 [+.03 |+.07 | +.10 |+.11 [+.12 | +.12 | +.10 | .07 | .00 | -2 | 54-589|
DF7256_|153.29 | .005 | 22.2 | 6/5/%| .00 |+.00 |+.05 | +.08 |+.09 |+.11 | #.11 | +.10 | +.07 | +.00 | -1 | | 54-5%)
ARWPS-IUL & 390 . . »
w
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_T-11 CAMERA (CONT'D) o
| cawma] NS ] crn | TOOC [ mwar | pare | 7.0 | 150 [ 22.5° [ 27.5° [ 300 |32.5° | 3s0 37.5°| 40° | 42.5° | 45° CAVERA |
 s4-591| DF7327 |154.59 | .006 | 24.6 | 6/2/54| .00 |+.01 [+.05 | +.08 [+.20 |+a1 | +11 | +a1 | +.08 | +.03 | -1 54-591
54-592 DF7273 |153.08 | .005 | 23.1 | 6/17/5 .00 | +.02 |+.06 | +.09 | +.10 |+.12 | +.12 | +.a2 | +.07 | +.01
EE DF3691 |152.98 | .008 | 23.2 | 6/17/54 .00 | +.01 |+.05 | +.08 | +.09 |+.11 | +.11 | +.10 | +.07 | +.02 |
xr2576 | 153.47 | .008 | 22.9 | 6/5/54| -.01 | .00 |+.03 | +.06 |+.08 |+.09 | +.10 | +.10 | +.08 | +.02
DF3756 | 153.86 | .006 22,2 | 6/17/54 .00 |+.01 |+.06 | 4.07 | +.09 |+.10 | +.12 | +.11 | +.08 | +.02 |
“Torsz90 | 136.84 | .003 | 22.7 | 6/5/54| -.01 | .00 |+.06 | +.06 | +.08 |+.10 | +.11 | +.11 | +.08 | +.01
Torsz71 |153.73 | .o08 | 25.2 | 6/17/54 .00 |+.00 [+.05 | +.08 | +.10 |+.11 | +.12 | +.11 | +.08 | +.02
“Tore3s  |154.78 | .006 | 23.9 | 6/17/54 .00 |+.02 |+.06 | +.10 | +.11 |+.12 | +.12 | +.10 | +.07 | +.01
Fs663 | 153.31 | .005 | 22.8 |10/26/5 .00 |+.02 |+.06 | +.09 |+.10 |+.12 | +.11 | +.11 | +.07 | .00
Trese77 |153.56 | .007 | 21.8 |10/14/56 -.01 |+.01 |+.04 | +.08 | +.09 |+.10 | +.10 | +.10 | +.07 | +.01
RF2150 | 153,94 | .005 | 26.0 | 6/6/55| .00 |+.01 |+.05 | +.08 | +.09 |+.10 | +.11 | +.10 | +.07 | +.01
k5665 |153.39 | .006 | 25.2 | 9/21/5p -.01 | .00 |+.03 | +.06 | +.08 |+.09 | +.10 | +.09 | +.07 | +.02
54603 ~ |ree289 |153.3 | .003 | 23.8 [10/s/s5| .00 [+.01 [+.05 | +.09 |+10 [+m1 |41 | 410 | +.07 | -0
seceos| | |wes2s2 [153.04 | .004 | 25.9 | 6/17/5f .00 |+.02 |+.06 | +.09 |+a1 [+12 | 412 | +a1 | +.07 | +.01
[ s4-605 T lres7ss |1s2.82 | .009 | 22.7 | 6/20/95 .00 |+.01 |+.05 | +.08 | +.09 [+.10 | +.10 | +.10 | +.06 | .00
| 54-606| Ires768 |153.84 | .007 | 22.4 | 6/16/5F .00 |+.02 |+.06 F.09 | +.11 | +a2 | +.12 | +.10 | +.06 | -.01
[ se-607] T RF2159 | 154.29 | .006 2.7 | 9/30/5F .00 |+.01 |+.05 | +.08 | +.10 |%.11 | +.11 | +.10 | +.07 | +.01
si-608l | lvs2219 |1s4.11 | .009 | 26.2 [10/26/5f -.01 | .00 [+.06 | +.07 |+.08 |+.10 | +.10 | +.10 | +.06 | +.01
su-s00] | |mees02 | 6/10/56 .00 | +.02 |+.06 | 4+.09 | +.11 |+.12 | +.12 | +.11 | +.07 | .00
| s4-610 DF5178 T6/16/55 .00 | +.01 | +.05 | +.08 | +.10 |41 | +.21 | +.10 | +.07 | +.01
su-611] | RF6210 6/20/56 -.01 | .00 |+.06 | +.07 | #.09 |+.10 | +.10 | +.10 | +.07 | +.01 |
su-612] T loramar T 9/8/55| .00 |+.02 |+.06 | +.09 | +.10 |+.11 | +.12 | +.11 | +.07 | +.02
54-613 " loros2e | 6/14/5b .00 |+.00 |+.05 | +.08 | +,10 |+.11 | +.11 | +.10 | +.07 | .00
se-614] | |resmr 1 o79/ss| =01 | .00  |+.06 | 4.06 | +.08 |+.10 | +.10 | +.10 | +.07 | +.02
54-615 T lorsis1 [153.18 | .007 | 22.4 | 8/26/sh +.01 [+.03 |+.07 | +10 |[+11 [+12 |42 | 401 | +.08 | .00
56-616 "1 7 loroszr |1s4.90 | .008 | 24.5 | 6/8/55| .00 |+.01 |+.05 | +.08 | +.09 }+.10 | +.11 | +.10 [ +.07 | +.02
Tsa-617] RF6304 | 153.28 | 009 | 25.1 | 6/21/56 -.01 | .00 |+.04 | +.07 | +.08 |+.10 | +.10 | +.09 | +.06 | +.01 |
54-618)| " lRFs776 | 153.47 | .007 |- 24.7 [ 6/15/55 .00 |+.01 |+.05 | +.09 [+.09 [+10 [ +.11 | +.09 | +.07 | .00
s4-618] RF814 | 153.50 | .01z | 25.4 | 6/11/5F .00 |+.01 |+.05 | +.08 |+.10 |+.11 | +.11 | +.10 | +.07 | .00
| su-620] mrse1l |153.39 | .004 | 25.5 | 9/9/55| -.01 |+.01 |+.04 | +.08 |+.09 [+11 |41 | +.10 +.07 | +.01 | ' _g,
54621 052066 | 156.45 | .004 | 26.9 | 6/27/56 -.01 | .00  |+.04 | +.07 | +.08 |+.09 | +.10 | +.09 | +.07 | +.01 | -.10 54-621]




| em | DuE | e [oam |
“l1sa.2 | Loir | 23.0 | es27/5%
155.25 | .015 | 25.1 | 9/30/5%
154.32 | .005 | 25.4 | 9/2/55
156,02 | 003 | 24.2 | 6/17/5%
153.59 | .004 | 23.9 | 9/30/5!
s |153.06 | .0o15 | 23.8 | 6/20/54 -.01
v f1s6,07 | 003 | 2408 [10/18/54
153.57 | .011 | 24.6 | 6/15/5
153.43 | .003 | 25.6 |10/5/55
> 156.19 | .013 | 25.4 |10/25/5f .
153.62 | .o13 | 23.1 |10725/5f .
1152.96 | .v0os | 23.8 |10/25/5
155.02 | .007 | 21.8 | 6/15/5
> [153.91 | 003 | 23.8 10/25/5)
L] 155.40 004 24,3 | 10/4/55
154.33 | .006 | 24,0 | 9/30/sh
154.68 | .005 | 23.5 | 6/17/56 .ot
s [isvas oo | s Lo
RF668 | 153.72 | .011 | 24.1 | 7/22/sh .i
 |mee2e3 [155.29 | Loos | 27.2 [10/11/sF
_ |mee3se |1s3.06 | .004 | 25.1 |10/11/5F -.01
_ _ |rwe39e [153.87 | Loos | 26.9 [11/15/5F -.
) RF6393 | 153.22 | .007 | 24.8 | 11/9/55|
: T |re7se [ 155.26 11715755
© T |rea7e2 [154.43 11/7/55 .
; |resess | 154.63 11714756 .C
] RF5756 | 152.52 | 1 10/1775%
RFS795 | 153.10 | 10/21/56
54-65 | |meszsz [1s2.68 | .003 | 25.8 | 10/7/55|
54651 |rese3s | 153.72 [ Lo06 | 26.3 |10/19756 -
_SE._:GSEH | T lores7r [155.00 | Loo4 J_'25.5 11/22/5F
AFWP-BJUL 64 300
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i
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T-11 CAMFRA (CONT'D) v

oo FETh RBEIAS B e e S e e T e s S BN
SRERL » S [ pate | 7.5° [ 15° | 22.5° [27.5° | 30° [32.5° [ 35° | 37.55[ 40 | 42.5° | 4so CAMERA
sa-653| | 154.14 10/11/5§ .00 | 1+.06 | +.09 : B : ' 2 |7 | su-es3

153.31 11/22/5§ - 54-654

| sa-ess| | 156.43 11/22/5} .00 1405 e e | e | o or | -1 | | sa-ess
; | Fe608) 1 123,03 J0/13/5%, 00 S s I ! il B s 10 . ; 54-656
Eois ) — 15,31 LLA3/5E =0 i SO Fh09 J4.10 | 410 ) 10 ] $08 P 402 Joesl0 | | 55e657

10/5/55| =.01 _ : | +.10 [ 41 54-658]

54-659 153.70 /21754 .00 i i} T 4.07 | s4-gs9
54-660 I154.05 | .006 27.2 |11/15/54 -.01 = : “T7777 s4-ee0

.008 27.2 |10/21/54 -.01 3 : .10 | r.01 ' S4-661

su-s2| | T .007 | 26.6 [11715/53 .00 |+.c +.06 | ? M+ | +.07 ' B TS
se-663] | pesowo 15545 | w005 | 25.5 [10/13/5§ -1 [+01 |04 | 9 |+ o |40 |0 [Tho2 [ || saese)
54664 006 | 26.6 |10/7/55| -.01 PGP

| se-ees| | 152,91 | Lo0s | 25,1 [11/9/55] .00 |+.0 4 0 w40 | eor [wor To | saene

» 54 =666 154,20 004 26,6 |11/9/55| .00 . S54-666
& | su-667 153.81 | . | 24.9 [10/13/54 .00 | T3 | wn | + ) T saoeen
S4-668 154.26 11/8/55] -.01 T+07 [+.08 1 w10 | Y y 5468
sa-669| | 153.83 11/16/5% .00 : : 2 | w10 | +.07 | +.01 | -2 | | se-s69
i, _ e R 41 a1 ) 412 | 4010 | 4,07 | 4,01 | g

o2/
orarss|
23.0 |11/16/5%

153.40
153.69 006

54-671
54-672)
54-673!

54-674 22.2_|10/18/5, Sy

27,7 [10/4/55]
0/4/55)

| 34675
54-676)

i B L ANPRNR TS RSO SRR SRR SR SRR A A IR M IR Pt S e—— Mo—"——| RSN - SRR [, U [ | He— L L
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KC-1 CAMERA (1) CaliWration Certificate Obsolete - New Certificate Issued. (2) Recalibration Certificate - Previous Certificate Obsolete,
cowea 1 1| | LEMS W cpL | SANS T [ awAR | DATE 7,59 150 T22.59 | 27.50 | 300 32,50 | 350 37.50 | 400 42,59 | 450 Ty
53-001 | “lors |1sa.zsa| 007 2.4 fsesyss| -.007 | -.013 |-.019 [-.021 [-.006 |-.000 |+.006 [+.016 [+.021 [0t | -.007 |53-001
si002 | | |xessss |152.459| 005 |24.4  [10/30/53| +.004 | +.004 |-.004 [-.012 [-.010 |-.010 |-.002 |+.001 [+.011 .00 | -.006 | [s3-002 |
s3-003 | | |22 |1sisss| 009 |2s.9 ho/so/s3f 000 [-.001 [-.008 [-.om |-.o12 f-.005 |+.001 [+.012 [ro17 bowr | -0tz [ {3003 |
53-004 XFG443 | 152.446 | .008  |23.1  [10/30/53| -.002 | -.008 |-.015 |-.016 |-.019 |-.006 |-.008 |+.008 [+.009 [+,018 | -.008 53-004
53-005 17 owsss |152.008] .003  [24.1  [io/30/53| -.004 | -.008 [-015 [-.020 [-.017 |-.004 |[-.005 |+.006 [+.017 [r.020 | +.006 |  [s3-005 |
1y |s3-006 0730753 -.008 | -.015 |-.025 [-.024 |-.023 o4 [-.008 [+.011 |v.015 023 | -.015 “Fs_s-uoa__'_l
L@ [0 | ~[78r63 | -.010 | -.o17 [-.026 [-.024 [-.021 [-.014 [-.005 [+.008 [+.021 p.o25s | +.012 |  |s3-006
E si007 | | 2.3 [10/30/53| -.006 | -.009 [-.018 [-,020 |-.015 [-.007 |+.006 |+.009 [+.021 fr.010 | -.018 |  [53-007 |
s3-g08 | [xrasas [153.010] 003 [23.9  [10/30/53| +.004 | +.002 [-.008 |-.016 [-.016 [-.012 -.007 |+.004 [+.008 W.015 | -.009 |  |s3-o08
153-009 | 71 Dwwsss |1s1.ses| .00z |26.5  [10/30/53] -.001 | =006 |-.014 |-.018 |-.015 |-.012 |-.002 |+.007 [+.012 fr.o19 | -.015 | [s3-009 |
53-010 xpas47 | 152.971) .004  [26.6 | 4/20/54| +.001 | -.001 [-.008 [-.012 |-.010 |-.007 |-.002 [+.003 |+.008 frotz | -.012 | 53-010 |
@ [s3-om [ | | lwewast |1s2.676 ] .00z [27.6 | 4/20/54] +.005 | +.007 [+.001 [-.006 |-.006 |-.003 |[+.004 [+.009 [+.013 fo14 | -o14 | Is3-011 |
_ @y [s3-ou | | |weassy [1s2.676| 002 |27.6  J10/30/53| +.005 | +.007 |+.001 |-.002 -.010 [+.001 |-.001 |+.014 [+.008 [+019 | -.019| .  [53-o11
. (2) |53-012 018 152.889| 005 |23.0 | 4/19/54] -.002 | -.003 |-.003 |000  |+.005 |+.010 |+.015 |+.020 |+.021 |[.014 | -.020 53-012°
o bon || ol [s0fumsssom | o | [ e e f e [se oo | | oo
o [0 [ [T foos Jas2210] 003" 250 re/arjer] -.ot0 [ -co1s |02z |20 |-.ot6 J-or0 [0z |eotz from oz | +.004 ~ |s3-013
= |s3-014 o011 152.610] .008 |24.3 [11/27/53| -.008 | -.017 | -.023 |-.023 |-.021 [-.007 |-.002 |+.016 [+.016 |+.022 | -.019 53-014
) [s3-015 T 025 | 1sz2.464] .004 |26.5 |11/25/53| -.011 | -.02L | -.023 |-.024 |-.018 |-.007 |-.002 |+.017 [+.013 [+.025 | -.025 |  |53-015 |
@ [s3-01s | |7 Jozs  |isz.u61] .04 |25 | 4/19/54] -.o11 [ -.020 j-.022 [-.021 |-.016 |-.008 |+.003 [+.012 [+.020 |+.022 -.016  Is3-015
ssco16 | | lxeass1 |151.391| .006 |26.8 [|10/30/53| -.002 | -.005 | -.015 |-.016 |-.016 [-.011 |-.005 |+.008 [+.013 [+.007 | -.003 |  [s3-016
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63-088 | 63-088 | 258 |150.895 004 | 26.0 |9/16763] +.

63-089 | 63-089| (297 [151.246 | .009 26.7 | 9/16/63] +..

63-090 |63-090 | |u9  |151.53 | .010 | 26.3 [9/16/63]

[ 63-091 |/63-091 | [soara63 |151.325] 006 | 26.3 hi/1/e3 |+

| 63-092 |:63-092 |  [s16  |1s1.808| .00 | 28.1 [12/2/63 | .

63-093 |{ 63-093 | 13057435 | 151.468| L0064 | 26.0 [10/19/63]

63-09 | (63-094 | |26 |151.338] 010 | 26.9 fojzs/esl

63-095 | §3-095 | 433" |1s51.708| 006 | 26,5 1172763 [

"63-096 't63-'0'9?>_ a8 |1s1.355[ L003 26.4 [11/29/63] -

| 63-097 | 63-097.|  |s78 '152.216 | .008 23.3 [11/6763 | +.001

S fh

k3067 |
b3-069 |
k3-072 |
l3-074
63-076

" le3-079 |

g

“le3-0ss

" le3-092 |
£3-093
l63-094

o 563-0§?-_

f3-068 |
k3-070 |
63-071 |

63-073
63-075

63-077
Tb3-078"

63-080
63-081 |
J63-082 |
o3-083 |
63-084 |
63-085 |

63087 |
63-089 |
63-090 |
63-091

63-095
63-096 |




KC-1B CAMERA (CONI'D)

cumea [ouren [rucarnel EiRgbol. v | A | s Jowre ’...Fl"_“__:}_i‘i:_i‘_,z_-sf* oo [0 [ [ e T [we [azso | @0 T Kawia ]
65-098 [63-c98 | P17 [1s1.526 | .00k " 35,9 [9/17/63[ +.002 |+.002 |-.003 | -.008 | -.008 | T+007 | -o9 [T T 3-098 |
6. e [150.865|.005 | 28.9 §1/6/63 | +.001 [+.002 [-.004 [ -.010 |=-.010 ) [+.008 | -.010 | 63-099
63-100 Q&ﬁdlﬁo | k79 |1s1.783].c08 | 27.6 K1/7/63 | +.002 |+.002 |-.004 | -.010 | -.010 ¥.010 [T=0008 |~ 3-100 |
63-101 lgs3-t0y| ko1 [1s1.541].003 | 26.1 [0/18/63[ +.003 [+.003 |-.002 | -.008 | -.009 [-.008 | “[+.067 [ --010 T ks-101
| 63-102 {($3-202 | 388/114 |151,042 | .006 | 27,7 [0/14/63| +.006 |+.008 |+.004 | -.003 | -.005 -.007 | -.029 [ e3-102 |
63—103 | 63-103 - 316 |151.031[.010 | 26.6 [0/23/63| +.001 [.000  |-.006 [ =.009 | ~.009 | T+.005 [ =015 T " 3-105
[ 63-104 53-{,0:./"  [28/a26 |151.760 | .003 | 27.3 0/28/63| +.005 |+.008 |[+.0x T =004 [-.008 | -.029 | 63-104 |
63-105 | (€3-105 151.752 | .004 25.6 | 9/17/63| +.003 |+.004 |000 -.008 | -.009 +.007 | -.003 l63-105
| 63-106 | 634106 151,790 [ .004 | 27,0 [i0/22/63] +.001 |.000 [-.004 | -.010 | -.010 [=-.008 | -.003 | +.004 | +.010 [+.008 | -.008 | 63-106
[ 63-107 | 63-107 | 151.711 | 005 | 25.7 {1///63 | +.005 | +.006 |+.001 | -.006 | -.006 |=-.005 | -.002 | +.004 | +.006 |+.001 | -.025 | [63-107 |
63-108 | 63-108 151.355 | .008 | 25.8 [0/23/63| +.004 |+.005 |.000 | -.006 | -.007 |-.006 | -.002 | +.004 | +.008 |+.005 | -.008 | 63-108 |
 63-109 | 63+109 1512238 | L004™ [ 26.9 [1/8/63 | +.006 |+.006 |+.002 | -.005 | =.006 [=.005 | .00 | ¥.003 | +.006 |-.001 [ -.022 §3-109
| 63-110 | 637110 152.664 | .005 | 25.8 | 9/17/63| +.004 | +.006 |+.003 | -.004 | -.006 |-.005 | =.003 | +.003 | +.007 |+.004 | -.015 |  [63-110 |
les-m [esamn| '_ 152.263 | .007 | "28.6 [12/20/63| +.004 [+.005 [+.001 |['-.006 |-.009 |-.008 | -.004 | +.003 [+.008 [+.008 | -.008 | [63-IIl |
& |63-112 | 63112 | 152,012 | L007 26.4 [10/28/63| +.001 |+.001 [-.006 | -.009 | -.010 [-.009 | -.006 [ +.004 | +.010 [+.010 | - 63-112 |
ia 113 63-‘113 e 151.4781 J006 | '26.5 [1/18/63| +.002 | #.0027 [=.002 | =iCJ3 [ =.009 [=i008 | =002 | +.004 F.008 |+.004 63-1137
Tes-114 | e3zna|  la7s  [1st.oes|.010 | 28.0 h1/1/e3 [ -.001 |-.002 [-.005 | -.009 | ~.009 |-.006 | -.001 | +.005 | +.008 |+.002 63-114 " |
63-115 | e3%11s|  [376  [152,059| .005 | 27.5 [11/1/63 | +.003 |+.003 006 | Tlea-1157 |
[ 63-116 | 63116 | 393 151.613 26,5 f10/28/63| +. oos—l +.003 " T+00s | 63-116
1 .63-117 | 63117 534 Fl_sz__faé 007 | 27.1 hi/22/63] 63-117.
: [ 63-118 | 6318 Jaze/343 [151.113] 003 | 25.8 [11/22/63] +.0 T l63-118" |
63119 | 6119  [ass  |isiser| .oos | 27.5 [1/1/63 [63-119 |
 63-120 | 63120| [613/424 |150.642[ 003 | 26.3 [11/26/63 Je3-120 |
¢ [ 63-121 | 63iz21|  [329 151.958| .003 | 25.1 [11/29/63 63-121 |
| 63-122 | 63-122 110/610 [152.724| (008 | 24.5 | 9/17/63| Tle3-12z |
63-123 | 63123 [610/351 | 150.457|.007 | 25,0 [11/23763 . | s
63-12« 632124 546 152.145| .003 28,3 [11/22/63| -.001 | -.002 | T e3-124 |
[ 63-125 | e3-125|  las0  [151.597] 007 | 323 [11722/63] +.C B e
[63-141 [63-107 | |13 |151.246] .005 | 26.1 |3/14/63] +: —— 1T
| 63-142 | o162 ______1 114 |151.625| 005 | 26.8 | 3/7/63 | 63-142 |
6‘!-143 J 83143 | _f27e 1518l .008 _“ 2"63‘_ 4716763 F.006 [ +.005 T#.002 | -.004 | -.005 | -.006 [ =.003 [ #:001 | +.004 |=,003" [=.030 [ ra:','-m:
: 4
; .
3
:
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KC-1B CAMERA (CONT'D)

CAMERA
63-144

| 324
63-145
63-146
63-147
63-148
63-149
63-150
| 63151

63-156
63-157

i 63-145 [634145

(63-146
63-149
63-156
63-148
63850 |
63-141 |
63-152

63153

" 3147462 [152.137 | 008 | 36.0% | 3/18/65] +.005 -.004 | -.005 | -.003 | -.001 |-.009 | -.030 | «  [63-153 |
63-151 |  |435  1152.030| .006 | 26.7 |3/14/63| +.007 |+ ~.006 | -.004 | -.001 | +.001 | ~.006 | -.024 63-154 |
63455 1266 |151.297 [ .004 25.2 | 4/16/63| +.004 | +.007 |+.002 | -.005 | -,007 | -.007 | -.006 | -.001 | +.005 |+.003 | -.013 | 63-155 |
63-154 | 1187 |1s0.807 | .004 | 27.0 |4/16/63]| +.002 | +,002 |-.003 | -.007 | -.007 | -.005 | -.002 | +.004 | +.007 | +.003 | -.016 |  |63-156
le3As7 | |98 |1s51.820] .008 | 26.1 [4/16/63| +.002 | 000 2 | -.006 | -.006 |-.004 | -.001 | +.004 | +.007 |+.004 | -.015 |  |63-157 |
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151,240 .

153.018
T1s1.712] .
151.918 |
151657
151619 .

151.406 |
l150.922
Tis2.135|

DATE

Tar12/63

4/16/63

2% | 3/17/65|

4/14763

4/12/63

| +.002 |

3/28/63|

7.5°

000

32,57

350

+,003 |

+.003

+.005
-.004

3/14/63

6.6 | 3/7/63

4/12/63

000

63-147

4,005
+.004

T e3-1a8 |
| le3-149

63-150

1as12/63

Tsi/e3

+.004
+.005

l63-151
J63-152
63-153
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£
}l

E@____ | Fowe '_. Eﬂ. AWAR | DATE 7.5 | 150  |22.5° 27-%2_ 300 32.50 350 37.5° | 400 42,50 ﬁ_so CAMERA
"1 17T keezss  ise.on | | 26.7 | 9722/54 .00 [+.01  [+.04 | +.07 |+.09 |+.10 | +.11 | +.10 |+.08 |+.02 | -.11 T
’hz r6264 [153.85 | 25.0 | 92459 .00 |+.01 [+.05 | +.08 |+.09 |+.10 | +.11 | +.11 |+.08 |+.03 | -.11 2
E kre26s 156,01 | | 24.7 | 9/24/53 .00  |+.02  |+.05 | +.08 |+4.10 [+.11 | +.11 | +.11  |+.08 |+.02 | -.12 N
& - " keez3z |156.10 | "25.7 | 9/25/54 .00 |+.02 |+.05 +.08 [+.09 [+.10 | +.11 [+.10 [|+.07 [|+.01 | -.11 T 4
5 T KF6240  [153.81 | 26.0 {10f5/53| .00 [+.00 |+.05 |+.08 |+.09 |+.10 | +.11 |+.10 |+.08 [+.02 -1 5|
s | T kee239 [154.18 | 22.4 | 9/26/59 -.01 [+.01 |+.064 | +.07 |+.09 [+.09 | +.10 |+.10 |+.07 |+.02 | -.10 6
C 2 1 T T besass fisaar | 22.7 | 9/25/54 .00  [+.02 [+.05 |+.08 |[+.09 |+.11 | 4.1 |41 |+.07 |+.02 | -1 | | 7 |
(s “'_"W___"‘Es'z}?i_”rsa_.s?'r__ 23.3 | 9/29/54 .00 |+.01 [+.05 | +.08 |+.09 [+.11 |+.12 |+.12 |+.08 [+.03 | -.12 s
9 - Tbrrae [1se.e8 | | 26.4 | 9/29/59 .00 +.02  |+.05 +.08 |+.09 [+.11 +.11 |'+.1o %07 l+.00 |-11 |~ | 9
o | " ko270 [153.94 | T26.1 | 9729/54 =01 |+.01 |+.04 | +.07 |+.08 |+.10 | +.11 |+.10 |+.08 |+.00 | -.11 10
(12 | KF6282  |154.42 T 2700 [os29/54 00 [+.02 |+.08 | +.09 |+.11  |+.11 | +.12 | +.10 |+.07 401 | -1 | |
12 | “krezso  [153.52 24.9 | 9/29/54 .00  |+.01  |+.05 | +.07 [+.09 [+.10 | +.11 |+.10 |+.07 |+.01 | -.11 12|
B k6267 [153.06 | T 25.3 | 972054 .00 |+.00 |+.05 |+.08 [+.10 |+.11 | +.12 | +.11  |+.08 |+.01 | =12 | < |13
1% 0 kee2ss  [153.42 ’ 25.3 | 9729/59 .00  |+.02  |+.05 |+.08 |+.10 |+.11 | +.11 | +.10 |+.08 |+.01 | -.11 w |
15 " kee281  [153.80 | 26.1 | 9/29/59 .00 |+.02 |+.06 +.09 |+.10 |+.11 +.11 |+.10 [+.07 [.00 -.11 15
6 | | keezss |153.17 25.3 | 9/30/54 .00 [+.00  |+.05 | +.08 |+.09 Jrar 412 |41 l408 |40 | -2 16
17 kw6237 |152. 25.7 | 9/30/5] .00  |+.01 |+.05 | +.08 |+.09 |+.11 [ +.11 |+.11 |+.08 [|+.02 | -.11 17
(18 T pré79  [154.35 | 27.1 | 9730754 .00 |+.01  |+.04 | +.07 |+.09 |+.10 | +.11 |+.10 |+.07 |+.02 | -1 | | 18
19 | | kees13 |is3.s0 | 23.7 | 9/30/51 .00 |+.02 |+.05 | +.08 [+.10 |+.11 | +.12 | +.11 | +.08 |+.01 | -.12 19
20 B kr6275  [153.70 | 26.9 | 9/30/51 .00 |+.01 |+.05 | +4.08 |+.10 |+.11 | +.11 | +.10 [+.07 |+.02 an | 20 |
21 o ko276  |154.69 22,5 | 9/30/53 .00  |+.02 |+.05 | +.08 |+.10 [+.10 | +.11 | +.09 [+.07 |.00 -1l 21
(22 | _ F666  |153.68 | | 21.3 | 9/30/5] .00 |+.02 [+.06 |+.09 |+.10 . [+.11 | +.12 |+.12 |+.08 [+.02 | -.12 | 22
23 | | hkeeze3 [153.35 22,2 | 9/30/5 .00 |+.02 |+.06 +09 |+.10 |+.B2 +.12 |+ |+.08 |+.01 PRTI A 23|
(26 LF6317  |154.29 23.2 | 9/30/53 .00 |+.02 |+.06 |+.09 |+.10 |+.11 | +.12 | +.11 |+.08 |+.02 | -.12 Tl
25 T KF6250 |153.01 25.4 | 9/30/53 .00  [+.02  [+.06 | +.09 |+.11 |+.12 | +.12 | +.11  |+.07 |+.01 | -.12 | 2s
26 KF6252 |153.82 26.0 [10/1/53| .00 |+.02 [+05 [+08 [+10 [+ |41 [+11 [+07 |+02 | -m1 26
27 27
28 keez87 [154.02 | 219 [10/1/53] =00 .00  [+.03 [+.06 |+.08 [+.09 |+10 [+.10 |+.07 [+01 |[-.10 28
29 #6273 |153.89 27.0 110/1/53| .00 |+.02  |+.06 | +.08 |+.10¢ |¥.10 | +.11 |+.10 |+.07  |¥.01 | -.11 29
30 = keezs3 (156,99 | 26.6 [10/1/53 | .00  |+.01  |+.05 | +.08 [+.09 |[+.10 | +.11 |+.11 |+.08 |+.02 - " 30
31 Preor  [153.75 | 24,7 |10/1/53| .00 +.02  |+.05 +,08 |+.09 |+.11 | +.12 | +.11 | +.08 +.?Ji>_ |-z 31

AF-WP-B-JUL 64 M8




CFL AWAR | DATE 7.5 | 15° |22.5°

f1ss.69 28.7 |10/31/5] .00 |+.01 |+.05
155.18 28.9 [10/31/5§ .00 [+.01 |+.04

15338 26.8 |10/31/59 .00 +.02  |+.06
152,93 20.8 |11/3/53| .00 . |+.00 |+.05

153.00 | 23.5 |11/3/53| .00 | +.01 |+.05

l;ﬁ:z ) 24_._6—-.1]_.!‘4}.53“ _.l}o T ";.Ol ":0_5_
s | .| |asea2e | 25.7 |11/5/53| -.01 [+.00 [+.03
39 | N | peasey 1276 | 23.4 |11/5/53) .00 |4.02 |+.06 |

40 “lores2  [154.35 | | 25.8 [11/13/5} .00 [+.02 |+.05
41 DP3280 (152,26 | 25.6 |11/:3/53 .00 | +.

a2 | “lprasse [1s3.25 | | 24.4 | 11/13/53
* {3 T Toraszr |153.37 | [ 22.9 |11/1375]
S 8- - a
S 151.80 | | 22.8 |11/16/5%
“Tis3.26 | | 26.1 [11/16/5

1 |154.29 | | 23.4 |11/17/5% .

“|1s2.88 | | 23.1 |11/17/5% .t

RECWT 1270 12728753

153.66 | | 23,8 |12/28/51
153,98 2%.8 | 1/18/54

156,66 | | 24.1 |12/28/5]

(154,87 | | 26.3 |12/28/5%

4| - 156.06 | 26.3 | 12/30/5]
s | _ 15?552;_3_ 153.45 | | 25.4 | 12/31/5

56 DF3294 |152.84 | | 27.1 | 1/18/s
57 i DF3362 |153.86 | " 24.2 | 12/28/5% .1

s8 | ; |pr33ze [154.58 | | 24.8 |12/28/5% .00 | +.00 |+.04 | +.07 |+.09 |+.10 | .11 | +.11 |+.08 |+.02 L T s
I s I T W o O o S o sV o S N O
~ |or3ser 15376 | | 2448 [12/28/5) .00 | +.01 |+.04 | #.07 |+.09 |+.11 | +.12 | #.12 | +.08 |+.02 | -.12 B

Txre3zs [1s4.21 | | 2609 [ 1/18/54 L0 [+01 [+04 [ +.08 [+.09 [+.01 | 412 |42z [+.08 [+.02 | -2 | | 61 |

[or36es | 153.98 | | 252 [12/28/53 (00 [ +.01 [+.05 | 4.08 |+.10 |+.12 | +.12° | +.11 | +.08 [+.01 | -.12 | 62

[P L A



CA-14 CAMERA (CONT'D)

'

cuErRA | | __“_E' & | erm wiar | pate | 7.5° 150 [22.5° [27.5° | 30° [32.5° [ 35° 37.5° | 40° [42.59 | 450 CAMRRA]
3 T 579 |154.26 | 24,7 | 1/17/54 .00 |+.02 |+.06 | +.08 [+.10 |+11 +.12 [ +.11 [ +.08 |+.01 -.12 ] 63 |
64 153.52 21.9 |12/28/5} -.01 |.00 [+.03 | 4.06 [+.07 |+.10 | +.10 | +.11 | +.07 |+02 | -.n1 | ea |
65 " 1s3.82 24.3 |12/28/53 .00 |+.02 |+.05 | .08 |+.10 |+.11 | +.11 | +.11 | +.08 |+.02 -1 | 65 |
66 154,14 | | 24.7 | 4/24/54 .00  [+.02 |+.05 .08 |+.10 |[+.11 +.12 | +.11 | +.08 |+.01 -12 66 |
67 155.20 | | 2.9 4/23/54 .00 [ +.02_ |+.05 | +.09 [+.09 [+12 |41z |+.12 |+.08 |00z | -2 | | &7
68 155.16 264 | 4/24/54 - g1 [+.01 |+.06 | .07 | +.08 |+.09 | +.10 | +.10 |+.07 [+.02 | -.10 8
[ 154.76 T 27,7 | 4/23/54 -0t |00 [+.03 +.06 | +.08 [+.09 | +.10 | +.10 | +.08 |+.01 -1 | [ ee |
l154.87 [ 24.2 | 4/27/54 .00 [+.02 [+.06 | +.09 |+.10 [+.12 +.12 | +.12 | +.08 [+.03 | -.12 70 |
152.49 | | 23.1 | 4/23/54 -.01 [.00 |+.04 | 4.07 | +.08 |+.10 | .11 | +.10 | +.07 |+.01 -1 [ T Tn
72 15342 | 26,6 | s/e/sa| -,01 [+.01 [+.06 [ +08 [+.09 [+.11 | +.11 | +.11 | +.08 [+.02 -1 T 722
73 153,58 | 1 ar29/54 .00 [+.02 [+.06 | +.10 |+.11 | +.12 +,12 | +.11 [+.08 |+.01 | -2 73 |
% 155.06 “s/1/54| 00  |[+.01 [+.05 | +.07 [+.09 |+10 | +.11 [+.10 |+.08 [.00 | -1 | 7w ]
. 75 4/23/54 .00 [+.01 [+.05 | +.08 | +.09 |+.11 | +.12 | +.12 |+.08 [+.02 | =12 | © | 75 |
e js______ 1 4730754 .00 1+.01 .06 | +.07 |+.09 [#.11 | w11 |10 |+or |[#01 [ -1 76
= I 5/1/s4| .00 |+.02 |+.04 | +.09 | +.11 |+.12 | +.13 | +.11 | +.08 | .00 -3 | T ]
: 78 'é.;‘é?'?s_a"’-".ﬁ'___+.oo +.04 | +.07 | #.08 |+.09 | +.1 | +.10 | +.08 |+.01 | -1 | s |
79 4/29/54 .00 +.0L |+.05 +.08 | +.10 [+.11 +12 | +.11 [ +.08 |+.01 -.12 T e
80 | i il | ar27/54 .00 |+.02 [+.06 | +.09 | +.10 [+.12 | +.12 | .11 | +.08 |+.01 | -2 80 |
81 |prs24s | ) s/1/54| 00 | +.01 | . +.11 | +.10 | +.08 e
82 T lors2er I ) 4729758 +.05 11 [ +.12 | +.12 [ +.08
83 4/30/54 +.11 | +.11 | +.08
& | | ar2a754" +.11 | +.12 | +.08 | +.03
85 1 Joesim | “s/1/54 +.12 | +.11 [+.08 |+
s | Toreas |15 T ar29/54 +.12 | +.11 [+.08 |-
e | DF5188 5/1/54 13 | 411 | +.07
88 T Ixre02  |1s4.78 | | 2203 | 4/29/5d w12 (w1
R DF3683 |154.98 | | 21.2 | a/24/54 11 | +.01 |[+.08
90 ~ loesa20 [155.04 | | 4/28/54 "+.12 | 412 | +.08 |+
an | DFS152 | 153.95 | w10 [+10 [+07
(o2 | DF5216 | 154.45 i 4/27/54 . w11 | w11 | +.07
e DF3733 |154.15 | | 22.4 | 5/1/54] +11 | +.09 |+.08




CFL AWAR | DATE 7,59 | 15°  |22.5°

i e B B T

o [0z || 20 | aj23sd 00 [vor w5
23 |153.90 | 22,7 | 5/1/s4|-.00  |.00 |+.03
assa37 | 23.3 | s/1/s4].00  [+.02  [+.05

[156.08 23.5 | 4/29/54 .00 [+.01  |+.05

339 |154.64 22,9 | 1/18/54 .00 [+.01  [+.05
BECCENS N ETYONN EEYETV U EXCTO X
155.21 | 26,5 | 1/18/54 .01 [+.01  [+.03

153.57 24.3 Lu/'z'iﬁs_: 00 |+.01 |+.04

153.22 20.6 |12/28/53 .01 [-.01 |+.02

154,52 |

s 1 | beseos |1s3se | | Zza | 4/22/5d 00 [+.01 [+.05
wy | DF5229 |153.82 22.7 | 4/22/54 .00 |+.02 |+.06
|7 heazes (154,58 | | 2602 | 4/22/54 00 [+.01 |06 |
153.56 | 21.6 | 4/22/54 .00  |+.02 |+.06
lis4.69 | | 24.0 | 4/24/54 +.00  [+.03  |+.06
15533 | [ 236 [ as2a54 00 [+.02 [+.06

153,71 23.3 | 4/24/54 <01 .00  |+.03
153.92 | | 216 | 4/17/54 .00 [+.02  |+,05

.30 | 1 2us | enersd o [0 o |
154,16 21,9 | 4/22/54 .00 [+,02 | +.06
T1s6.70 | | 26.1 | a/22/54 +.01  |+.03  |+.07
154 .04 |23z | ar27/5d o0 [+.02 | +.06

152.56 | | 22.1 | 4/27/54 .00 |+.01  |+.05
153.49 T ziie a0/ o0 w2 |H.06
T153.95 T T23.8 | sri/sal.00 .01 J+.04
153.35 17223 | a/29/54 .00 | +.02  |+.05

Tlisas | 24,0 | s/u/sal.00 |40z 1+.06
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125 | [ N T . T T T s
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ADDENDUM NUMBER 1
TO .

"THE CALIERATTNN OF MILITARY CARTOGRAPHIC CAMFRAS™

TECHNICAZ NOTE &i-Z

1. Additional calibration certificates for cartographic cameras in
the USAF inventory have been received by the GIMRADA Field Office. Some
of these cameras were developed for research purposes; therefore,
Appendix G is added to include cameras which are not made in productiom
quantities. Many of these cameras were developed by modifying KC-1

- cameras.

2. The KC-6A camera is designed and produced specifically for the
USQ-28 mapping and geodetic subsystems. Two cameras are installed in
each system. The cameras have many features that were not found in
previous mapping cameras in the Air Force 1nventory.

a. Platen reseau, 25 points
b. Image motion compensation

¢. Verticality readout referenced to the Hipernas;t
Inertial Reference Unit

¢. Synchronous operation of two cameras

e. Automatic Expoaure Contrdl
Present plans are for thp purchace of 10 ea. KC-6A cameras ‘and 2 d 24 ea. KC-6A
magazines. The camera was designed for the USQ-28 system in the RC-135A
aircraft en¢ is not readily adaptable to other photographic systems.

3. Changes and additons to Appendices:

a. Appendix A:

' Place (1) in front of T-11 cameras with serial numbers 51-211
and 51-212. Add the attached data. .

> b, Appendix B:

Add the attached data.

c. Appendix D:

Additional information on the KC-1B cameras is attached. The
maximum asymmetry between 0° and 42%° may be added in the unused column

e

L
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to the right of the page. The maximum radial distortion in the format
of each camera is included for your information.

d. Appendices F and G are new additions to the report.

R. M, Spriggs

o
o
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TECHNICAL NOTE 66-2 ADDENDUM T-11 CAMERA

APPENDIX "A"
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APPENDIX "B"

CAMERA DATE
53-087 9/25/61 ' Deleted from Inventory - Modified to
KC-3 camera.
8/3/61 Deleted from Inventory - Modified to
KC=3 camera. -
53-059 3/27/63 Deleted from Inventory - Modified to

KC-4 63-1001

RS



APPENDIX D

Maximum . Maximum
KC-1B : . Asymmetr» mm Distortion mm
54-460 .006 ~.008
59-001 .009 .011
002 - .023 .016
003 .012 .010
004 .008 .012
005 (1) C .007 .015
005 (2) ~ .006 .007
006 .009 .010
007 .005 .010
008 .005 . .010
009 . 011 .. 012 )
010 ' ' - L0111 : .010
011 .008 _ .008
012 .009 .008
013 .007 _ ' ' - .011
014 ) .007 ' .010
015 .010 .0010
016 .007 - ) - .0010
- 017 .009 .008
018 .010 _ . .009
019 ' ' L0111 _ .012
020 T .
021 _ .010 - ' . .010
022 ' 011 . . ' ".010
59-031 .006 T .008
032 .006 © .010
033 © .,010 _ ' .012
034 ; .009 ' ' .010
035 .010 .009
036 ' ' ) .006 , .010
037 .009 . .010
3 62-042 . ' .006 : g .012
2 043 .005 “ . 010
62-047 - .008 : ; ; .010 -
048 © . .009 . : .010
- 049 ' i .009 oo .010
050 .005 .010
052 . .006 ' .008
054 _ _ 005 - .013
056 - .010 . ; .60
| 5 - 000
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KC-1B

62-058
059
060

63-001
002
003
004
005
006
007
008
009
010
011
012
013

w014

015
016
017
018
019
020

021

022
023
024
025
026
027
028

029

030
031
032
033
034
035
036
037
038
039

041
042
043

045
046
047

Iy

Maximum

Asymmetry mm

.010
.005
.005

003

.008
.011
.005
.006
.010
.009
.005
.008
.006
.007
.004
<005
.003
.007
.005
.006
.007
.004
.005
.009
.006
.006
.010
.006
.005
.008
.009

.005
.006
.007
.003

.007
‘WG
.005
.006
.005

.010

006

.004

.009
.009

Maximum
Distortion mm

.010
.009

.010

.007

.010 _
.009 s
.010

.009

.010

.008

.007

.012

.010
.009
.009
.010
.006
.010
.010
.010
.012
.012
.010
.010
.010
.010
.009
.011
.008

.010
.009
.009
.010

011
.012 .
.010
.012
.009

.014
.011
.011
.009

.011
.015

L gy S N
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_ - Maximum ' Maximum
KC-1B ; Asyrmetry mm Distortion mm
63-048 ' .008 o .009
| . 049 : .010 .012
: 051 .006 .011
052 ; .009 .009
, 053
P 054 .005 .009
| 055 ~.009 .012
! , 056 . .008 ' .014
057 .009 .013
058 _ .006 .013
059 .008 .015
060 .010 ' .013 .
, 061 - .008 .012
5 062 .006 - .013
: , 063 .009 .013
064 .009 - 010
065 . .003 .010
066 - .006 _ o 012
i 067 .005 .011
! 068 .007 O .009
| 069 .009 .012
070 ‘ .009 .012
071 007 .012
072 .007 .010
1 - 073 .010 | .010
074 - _ .007 .008
075 ) .008 . .013
076 .007 | .013
077 . .007 : _ .012
078 ' .006 : : .012
079 ; .010 .013
080 - : s
| - 081 .004 .010
i 082 .010 .010
083 .009 ' .014
v 084 .010 .012
Y 085 .006 . . .012
086 .009 .014
087 ' . .009. _ _ .013
B | 088 . .007 .011
2 089 010 : .012
' _ - 090 . .005 .011
? 091 - 009 .011
i 092 _ .010 | .015
093 .005 .010
. 09 ' ' .006 ' .011
095 .009 - _ .010
096 .007 .013
097 .004 .011
098 _ .005 .010
09¢% ; .004 - .011
100 010 .015




Maximum Maximum

KC-1B ; Asymmetry mm ' Distortion mm
63-101 .009 _ .012
102 .003 : .009
103 ' .010 .012
104 _ .006 4 .010
105 : .010 .014
106 .010 .015
107 .006 - ,009
108 .009 .011 %
109 .005 .007
110 .006 .009
111 .005 ' , .011
112 .006 : .014
113 a .009 .012
114 .010 .013 ;
115 ' .006 .011 : ,
116 : .007 .010 . :
2 117 .010 .013
e 118 ' .003 .011
N 119 .008 .013 _
! 120 .009 ’ .009 -
= 121 .009 ‘ .014 )
122 .004 ' .010
123 .007 .011
124 _ .008 C .014
125 .007 - .010
63-141" - o .009 .012
142 .008 ) .009
143 i, .009 ' .008
144 .007 .015
145 (2) .006 .013
145 (1) .006 “ & .011
146 .005 . .010
147 007 ' .008
148 - .009 ; .014
149 . .007 - .013 -
150 : .007 _ .010
151 _ .009 S .011
152 .009 .009
153 (2) : - .011 .015
153 (1) .009 .008
154 ' .008 g - .o11
155 .009 w ' .009
156 ; .010 . . .011

157 , .007 b .009
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. 'AMERA | PLATEN

!

. __KC-6A CAMERAS

4-001

| AWAR

- T

DATE

300

32,5°

" 35°

37.5°

L 400

42.5°

45°

4-002

103

152.140

40.2

12/13/65

-.008

=.005

+.002

+.004

+.006

+.007

+.002

-.008

64-003

101

151.312

38.9

12!13!65r

-.004

=-.002

+.002

+.001

+.001.

+.002

+.003

+.003

64-004

105

152.564

38.1

6/27/66

-.003

-.001

+.001

+.001

+.001

+.001

+.002

64-005

104

151.241

39.7

2/14/66

-.002

+.004

+.004

+.005

+.004

+.002

-




RESEARCH & EXPERIMENTAL CAMERAS

PLATEN | MAGAZINH _LENS

TARG "

AWAR

APPENDIX "G"

S ——

| 22.5°

LR

KC-1 Modified

+.005

011

KC-3 [amera

45°

60° 0555

651001
52-1152| 52-428

| =.011

+.05 | .075

~-.027

-.001 -049

37.6

+.008

008 | 63:1¢

KC~4_£¥H

152.081} .010 |

+.006 |

| .010 | 65-1¢

s caced : — B I A i

.
i
!
1
:
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DISTORTION & RESOLUTION CHARACTERISTICS OF CARTOGRAPHIC CAMERAS IN THE RC- lSSA;’USQ 28

MAPPING

"KC-GA Camera ~
Serial Number

e

L4

T S 5 5 e et

B L R e,

Geocon 1V "

T A e b L

FilTEer
Number

o LU EPTTE LR

101

SYSTEM

P R

Y Max Tanoet tia

I]) stor tmn

006

TTMEX Radial
Distortion

.005

.005

103

64- 10 body)

BT 515 S
body)

(spare T

102

.008

005

T
M-.-'_.—’\R (lines fun

B L

. 005

_68-011 (spare body)

.00)

.0]? h 5‘,_1

.0]6 Hl( \ﬂ
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