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FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

SPACE AND DEFENSE SYSTEMS

SYOSSET,L.I.,NE¥ YORK

DATE 1/21/67

Camera Type

Camera No.

Lens and Cone No. 104 (Distortion Balanced within 42.5°)

a) Meke and Type Ikogon
. 3||

b) Nominal Focal Length

¢) Maximum Aperture /4.5

Camera Calibration Laboratory.

This Certificate applies to the above subject precision camera with lens as stoted herein. It
was tested ot maximum cperture. All measurements were made with parailel light incident

on the lens. The light source is white light, rated ot 3500° K. Test exposures were

made under simulated altitude conditions at an ambient pressure of
0. 500 mm Hg.



opace and belense oysiems
X Syosset, N. Y,

Ikogon 3" £/4.5
lens No, 104 T By Wm. B.
. L FOCAL LENGTH ‘ T
) Flange Equivalent Calibcated
Focal Distance Focal Length Focal Length
N.A. 76.359 - 76.240
The probable errors of these determinations of focal length do not ex;oéed 0.010 mm,
< _ - IL DISTORTION
. Distortion Referred to the Calibrated Focal Length
| > | 2e | o | w0 | 2r | w | up | @ | e | &
+. 015 |[+.027]+.037{+.033 1. 030 |+.029|+.024 +. 014 |-.008 |-.038 |-. 063

The values of the distortion are measured in millimeters and indicate the displacement.
of the image from its distortion-free position. A positive value indicates a displacement
from the center of the plate. The probable error is approximately 0. 003 mm.

Tangential sttomtm .
The Tangentialdistortionis ( See mm.
Diagram )

-

(HIGH CONTRAST)
AWAR 88.4 L/mm

) ‘ . HI1. AVERAGE RESOLVING‘POWER
Emulsion: 4400 - o

[ 4 75°| 15° | 225°| 275°] 30° | 325°| 35° | 375°| 40° | €25°| 45°
Tangentiall 102 [102 {100 |91 91 92 {102 | 81 | 72 61 | 51 |41
) adial 102 102 | 105 |97 14 92 97 | 81 | 65 57 | 46 | 37

The values of the resolving power are given at specified intervals from the center of the
field and are obtained by photographing suitable test charts comprised of patterns of parallel
Bnes. The series of patterns of the test chart are imaged on the negative with lines per
millimeter spaced from 4 to 129 in § 2  intervak.

The row marked ““ Tangential’ gives the number of lines per mxlhmeter in the image
on the negative of the finest pattern of the test chart that is distinctly resolved into separate
Enes when the lines lie perpendxcular to the radius drawn from the center of the field. The
row marked "Rcd:al" gwes srnxlar values for the pattern of test lmes lymg para!lel to the v

T T Zemy - - S

-

- radius. -

o=y L




Syosset, N. Y.
\ _

Ikogon 3"f/4.5 -53_ Date __1/21/€7
104 Wm. B.

Lens Number v ‘ . . By

_Low Contrast Resolution Values as per . El Segundo Repoxrt

-~ _RESOLVING POW

FILM 4400 » - TARGET CONTRAST 2:1

PROCESSING D-19 8 min. @ 68°F AWAR 63.2 L/mm

0° 5° 10° 15° | 20° | 25° | 30° | 35° | 40° | 45°

Radial 71 |78 |79 | 73|75 |71 |74 | 66 | 59 | 36

Tangential |67 | 75 |73 | 58 | 65 |64 | 59 | 56 | 44 | 25

. - L .- - R Cmp th e v eame i ea i FiieteLat L e L P L.
. e = e el L N N e e A TN s oA F - Y e e s oo g im il s L .
e E L™ e LFEL BT L e YT T A SN S T e R S D ARG GE R A I S S T e

r



12345 o
1 |74
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3 N
5 45°
A+Y
/ TN :
| N \_ 23,23 _
180° A1 11X 0°
\ -t '_\_ ~?’7 /
] i/ +X
\ 5 N 7/ A
\1
Emulsion Up
225° / 270° )

Normal matrix notation is being used on this program with columns being the
verticals and rows the horizontals reading from left to right for the former and

_up to down, the latter.

The same orientation applies to both grids, the only difference being the size.
It should be noted that in both systems, the orientation is established by the
fiducials. The natural fiducials that point in the same direction are in the
positive Y direction. L :

The values for tangential and radial distortion in millimeters, referred to
the Point of Symmetry and the Calibrated Focal Length are tabulated for each
radial diagonal. Positive radial distortion indicates a displacement away from
the center of the grid. Positive tangential distortion indicates a displacement
in a counterclockwise direction from 0°.




cat sation_Tar S

1060 SERTAL NG 104

PROGKANM LidPUT

CALICRATEY: FOCAL LENGTH = 70.2400 Mid

PrIlve FGIWT _OF AUTOCOLLIMATIGN (f)

X= 0.0Ubv00 Y==0.001000 .

POINT CF SYNMAcTREY (rei)
A= 0.UG2000 _ Y= 0.002000

- RADII\I—_,V 'LC,T\)I\_FC"S___“ U o_._,_UEGf\;_ES-_

FIiELL AL RADIAL ThRMGZiIiTT AL
—_— — _ _ wlOTORTIiuie___LISTORTIOIL B
DEuRELS (Mt (41)
U (e U
7-DU UedloGUL Ue
19U Ceu28uUb_____=v.e.031000
clel 00327000 -U.001C0Q
ededd " Ge0340ULU__ __ =u.002¢00 _
20.L1 Ge030CUG -J.032000
Aceddl U 02900uL_ _  ~=U.00c000
aGDeUl GeU25000 -L. U0zl
S1.51 CeuUl3UuL_ =y 002G00

Rallabk vetTux FOK 45.00 VEUREES
FIBLe AL OLE RADIAL__ TanGEnTIlac

CISTORT LU DISTIRTIO

_LecREe> (MM) (i)
Uo 0 L] 0 .
7.20U DedlluLu =-Us001090
15.uvu UeuU25uUlLu -0.C321i00U
______ c2e51 Ge0340U0u____ =uel320600 —
27591 GeUd39ul U UeGU2COQ0
;)U_Q_Q_J._ N 0_-_0_33[) GU_ _ (G.001¢00 _
951 UeU27UULU =-Ue 0320600
ooeul o Ce23uiy U G02000
S7.51 Ueul20uu =00y
U.Cl__ =6e0Gl00uu Ue
Heede ~LeudbULU ve.0UZO0D

4b.ud =Ge065ULL___ __ue0N0G00

~Stb




1KOGON SERIAL _HO 104 ﬂ_

RADIAL veCTOik FOR S0.00 DEGREES
FIELU ANGLE RADIAL TANGERTIAL
DISTORTION DISTOTION
DEGRECS (MM) (t4t1)
0 . - 0 (] 0 []
7.50 0.315000 Us
15.uy 000_2_6_20_0 U
é2.51 0.0360Cu -0.001000
Z_7 ) 1 O, L)_Z\E)LU.O -0 0_0__0_1090
o50.01 0.0320C0 Ue
92.21 0.0280CC Ue
35.01 0.024000 O.
__;‘)_7_0—5»1 __0_0_ 01_3_ b(l_u - 0_0 0 Ol .O__O_O
40.01 -0.010uU0UL -0.0601600
RACLAL velTUR PO 135.00 DESKEES

FiEBie fAoLE < ACIAL TR EWTIAL,

LISTORT1ut UISTORTIGw

DEGRELD. (Mia) LA o
(V] e U
7.50 0.016L0LJ -5.001000
L  ceewdl _ Beudliuu__ - 0G.002006_
£Teld 0.0330u¢ U.0010090
__ou.bi  G.030060U G
$2.01 LeU30LLL Us
35.ul Ue G26LOG D
57.51 CeU1l3uCu U.u010G0¢
— 0,01 -Ceu09Cui____ v.006ic0C
Heaode =G.U03500u U.00i000
I ~0.U60LLL_ G.L0L000

454,42

 KADLLAL vECTO FCh  1ebL.00 DEWREES

FIELL A.GLE KADIAHL TALGEILTIAG
o - OISTOKTIU  DiSTORTICGH i
LeeikEr s (M) (rlin)
Ue Qo Ue
Te20 GesulSuUUL Us
L id.uU _ Geu28BULU _.veto0ic¢e. o
ccel 0.038000 UeUDLIGOO
L cl.vl _Ge.43%0060 _ _ 0e090600 _ oo o
ol.u4d CelI20ULL Uel0£09
Jeeol _0.0296us ____ u.6d2000C
\350Ul OOUZQUUU UGUOCOOU
. I Y £3- Pt __Leul4uilL__  uel0zi090
Lul.Ul -0eul7u0U0u UeU00OUO0




IKOOGOM _SERIAL MO 104

_ RADIAL VECTOR_FOK 225,00 DESREES

FIiELu ALGLE RADTAL TALGENTIAL
} e UDISTORTION DISTORTIGN
DouxEes (MM) (M)
Us Go Us
obU ()oUl“UUU Ue
15.60__  0.0270L6_ _=U.002000
c2451 U«0356U0 0.
e 27 051 __()'g _0_3_7_U_U_0 -ng_OAG.l 000
Sb.ul 0038000 -0.G0ic00
Sl el Geu27U0GY Je 0010060
3.l 0.02100u U,
o odeDY 0.0150C0u__ Qo
GU.L1 -LeU0ULLO Ue
k22 _=ULeu3d5Llu____=U.00iG00
4Deuc =~UeuodUCU =-J.001C00

Kallane VCCTUR F(kk 270400 uEurtES

"f 1 ELL,__[,-Z 4~JLE_,,____ “i‘_\D I I‘\L"
JISTORTICGH

ThinGEHTIAL

DISTORTION

LoonkEe> () ()

U Ve Joe
T e LeulbLLL U
i15.UUL Geu290UU G,

el UeudBLLU__ 0L.C0100Q

cTeDl Ce034ULU U.0G01G0U
S0 L 0.0G3000v Je
32eD1 Ce26UULUG Ue
. _oveuldl Qen24ull Use

SO7e.5l Ueuldbulo U 0010060

R 1 'R S S ~C.g06LLL____  uveu0lg00

o RATI AL _VECTOR FOR_ 315.00 OESREES.

FIELL AW CLE RATTIAL TrheoNTIAL
S vISTURTIGI . DISTORTION
DookfFeS (o) (el)
U Ue !J_o
7«00 Ceul7ubu -u.001G0J
I . 150 Ub_______(.' -D31bb u_ _0_.___ e
cl2eDl Ve JHUCULU V.GNL1LVG
e ,__'47_0_'.‘)1_ e _‘,C{,._UZObUU U 01000
JU.Ll U‘UZ?b(JU -0eGI1G00
oLeDi GetL3ULGU =Ue$31LOD
35.L1 Ue270UU Ue

wf.0l  0.0l14uuu

=0.G01G00D

4UL.UL1 -L.L0%UCU

Lto.02 -UeJb3LUU

=J.C0cCO0

Lo _ mLeud7ubLL _ =U.LO00U0

-U.0U01000

CONTROL SY&TEM oNLY




IK0LLUN SERIAL KO 104

coL

ROw X (Mp) Y (nM)
1 1 -55.0414 55,0345
2 =52« 5094 5540338
k) -50.u2c8 55.0290
4 ~47.5272 55.0244
(3} ~42.5193 55.0157
7 =-40.ul29 - 55.0112
5 =37.0112 55.0072
1y =32.5070 _ 5%.0001 o
11 =30.0uU3l 54,9959
_ e _l<2_____‘ _____;:247_05028_____5“_0 9918_ . _
. 1y =22e5983 _S6.9841
19 =19.4959 54.9606
e _ A5 =17.49c9 . S4.9787 _— o
17 -14.990l 54.9771
A =120 _54.9757
i9 -G.9943 54.9746
24 -7.4952 54.9733
21 -4 .%209 54.9733
o e 24_ - __-_-_2)}#_952___ _5‘4 . 9730_ N
cd U.L043 54.9731
— 24 25005 54.9734
* eS¢ 5.0012 54.9740
<o 7.5019 _S4.9749
27 10.L0322 54,9761
— e ___ 2o 12,4918 54,9775
29 - 15,0015 54.9792
31745006 sWe@all
J1 19.9<¢04 549532
_ 22 c2.2311 ____ 54.9269 —_—
KK 25.0012 54,9969
[ _3‘!__ o 2_70'_)()'37“___‘ . 5“'.9950_ i
25 30.LUB3 54.9991
e 3o 32.3G47 55,0034 o B
27 35.0110 55.0070
_ . 35 37.5149 55,0109
39 4J0.U1n2 55.0152
i 49 42.5252  55.0198 o
41 ‘45002&‘:1 55.0244
- w2 L7.5350 55,0291 L
43 5000423 55,0340
44 5200474 55.0390
45 £5.u515 55.0393




IKOGUN SERTAL WO 104

ROw coL X (M) Y (4M)
2 1 =-55.0405 52.5312
' 2 =H2e530% __52.5283
3 -50.L2¢7 525235
4 475241 525189
5 -45.,U1:3 52.5142
S ) -42.5156  _  52.5094_
o =37.5U75 52.5008
g =35.u004 52.4965
19 325526 52.4920
11 =29.99u:7 52.46876
_ . 1z =27.89v6_____52.4232
13 =24 .9242 52.4796
A4 =2le49b40  Sz.4712 .
1s =19.9953 52.4750
e e =17 ew4) 5268731
17 -14.9943 5z2.4714
—— — LA m12.49%0. 0 5z2.4699_ N
19 -G.9925 52.4688
¢l ~4.%903 52.4H33
—— 82 _=2eh%943 Sz.4082
%) 0.004Y 5&.4084
_. 2% 25001  52.4687 _—
ed . S.u0ud 52.4091
ZO 1-:».)12 _________520"1'696
27 10.0022 S5¢.4704
26, 124907 _ 52.4720 .
9. 14.99499 52.4738
e .90 17.4908_ _ __52.4758
31 1G.99064 52.4780
92 2204590) 52,4504
33 2445909 52.4829
3 274987 5248667
35 30.u012 S52.4912
_ o 35 32.504% 52,4957
o7 3%.UuE3 52.5002
35 37.5054 52,5645
39 GOeULlH 52.5089
. 1Y ___42eb20c4 _ 52.5135
41 45.U238 5245185
M2 M7.u311 52.5234
43 50.uU385 52.5284
Wi 5245437 52.5334




IKOGUN SEKRIAL WO 104 .m_

o ,
o .
r

7 Row X (M) Y (MM)
3 1 =55.03%6 50.0266
2 =52.9315 50.0236
3 =50.0262 50.0203
4 =475202 50.0152
5 -45.0142 56.0101
_ (33 ~42.5113 50,0052
7 -40.u049 . 56.00607
8 ~375030 49,9959
3 =-35.0017 49,9912
19 ~32.4979. _ __49.9364
11 -29.9343 49,9520
12 =27.4954 = 49.9791 .
13 =24 .9917 49,9704
14 =2z+4%l0_ 49,9739
15 -1G.99156 49,9716
Ay = T w922 K49,9701 . _
17 ~14.9930 49,9093
_ s =126 h92Y 89,9087 o _ﬁ
19 -9,9930 49,9082
<\ -7.49329 49,9075
Zl ”4-9902 4909076
e _ee ~2e¢4943 49,9076 - _
23 D.0082 49,9677
——— — 24 2e4923 0 49,9680
s S« 003 Lo ,9034
P 15005 49,9590
— _ e _.&8_ Acewn$9 _ 49.9707
- 1 | . 17.4%03  _H49.9729
S1 1942042 4C,9745
—_ S _ 224307 KG.9773 o
33 2L 99455 44,9300
S8 2Te4953 . 4G 9K22 _
39 29992 45,9856
e o 3o 32.49¢%1 = u4g,9c01 )
37 35.080U8 449,9943
- - - o3 37enukl 0 42,9995
oY QGOUGGS 50.0()41
o L 40 LL245151 0 56.00683 o
ql Q‘SOUIQ(,) 5000138
S K Y- __847.05264% 50.0191 _
45 SOeuZ63 SG.lU2U3
_ ba N2eD373_ 50,0279
45 55.0442 S0.0312

R N



InGOCN SckIAL NO 104

1 .
RO ccL X (M) Y (MM)
4 1 -55.0309 47.5200
S 2 =52.5c07 47,5169
3 =50.0210 47.5132
! =47.5157 47.5088
S -45.6U95 47.5036
_ e =42.5066 _ _  47.4980
7 -40.u001 47.4938
3 =37.49€0. _____ 47.4888
9 =34.9207 47.4439
40 =32.4939_ 47.54301
11 =29.9915 47.476°
12 =21.6926 _U47.4739 -
13 =24 .9&60 47.4711
iy =2£.64585595 —47.4098%6
15 -19.9903 47,4686
_— e o 1713 47.5676
17 —-l4.v9z2 47.4A~68
N S lo . _=l12.4%21 47.45661
1y -9.9%ch L7.4650
29 ~7e4935 47.4G652
Cl -4099(10 47.“650
e ER2 o meelkP49 47,400 _
<3 U.0340 47.45650
_— - N <l 2.4964 47.4652
o ¢ 449994 47.4657
2o _ T.49SS _ _ _47.4G64
7 10.uCUO 47.4072
— b 124692 L47.4682
c9 16.93975 47.4094
- —— U __17.469%3  47.4706
J1 19.9%25 47.4720
22 _P2e4286__ 47.4735
33 b e 9915 47.4754
_ e 3, 27e4925__  47.4784
33 29.9933 47.4814
—_—— . 36 _ 24987 H4T.484S
27 34.9251 47.4:82
;30 37 0__4_9.(‘_ 5 Q7 q_‘i_g_:)_l
oY LUueulCu7 47.4979
e S _Mu_ . 4e.d0S4 __ 47.5u25
41 45,0122 47.5076
_— - w2 47.5203 47.5130
LI S5Ue0201) 47.5176
. wy 52.5321 47.5215
45 55.uU365 47.52492




IKOGUN SERIAL WO 104 M

RO coL X (tm) Y (M)
5 1 -55.0264 45,0157
2 -52.5219 45,0124
3 -50.0158 45,0083
4 -57.51G6% 45,0037
5 -45.00u44 44,9988
6 42,5017 44,9638
7 =39.9950 44.9888
S =37.4929 44,9536
9 =-34.9931 44,9301
o 190 =32.4908_ __ 44,9767
11 -29.95b4 - 44,9734
12 =27.4901 ___ 44.9711
15 -24.9874 44,2598
-l_q‘ - 2 2 . _L' & b? LLL;_. ,9, [e] 86
15 -19.9591 45,9074
_ e o 1o =17.4903 44,9564 _ _
17 -14.9913 44,5657
D &< SN =12.4914 _ __ _44.%650 __
19 -3.9919 44,9644
2 =7.4952 44,9638
21 -4 ,9943 44,633
o &l =2.4949 BL.S530
3 O.0U37 44,9629
—— 24 24991 44,9651
<5 4.9923 4y ,S534
e 74962 44,9640
27 94999} 44,5649
. 3] 124885 44.<659
29 14499040 44.9672
- — _ Sy 1764940 44,9688
31 19.9915 44,9703
32 2244923 44,719
33 24.990U3 44,2735
e _o4 27.%900_____ Ly.y752
35 29.99¢2 44.9777
3D 32e4917_ 44.SA09
37 34.9914 44,9040
_ dn 37.45¢6_ 4u.9872
29 39.9949 44.9922
S - I 1 R _B2.5037_ __ 44.9970
41 45.0007 45.0015
L Yo 4745142 0 45,0066
4o SCeucih 45,0113
L4 220202 45.0154
45 55.UL331) 5.0190
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N IKOCUw SERIAL WO 104
i,‘
ROu CoL X CGam) Y (M)
[3) 1 -5%.02z219 42.5115
2 =52.21790 be.5078
d =-30.0148 42.5036
~ 4 -47.5053 42,4990
9 -44,9995 42,4941
(9 “42.4906 42,4891
7 =39.,9900 42.4540
5 -370‘?396 '42.‘%80&
9 =-34,9899 42.4768
10 —3€¢4875 42,4752
11 =29.9003 42.4716
o e iz =2Teat::6 L4z.4702
15 -25.93¢0 42.4588
1y =220 79 424670
) =-19.9051 “’.04668
I YO T ewEy 42,4059
17 -314.9%05 bz.4649
—_ - - 1o _—lesl4v07_ 42 .4640
a.l] -7 03‘1"(:\:) 4 2_0__’1‘02 e
. _ - 82 =244952 42 ,.,4p1l0
23 J.J032 Lz .4508
e Y 4. S __2eH4%3 . 42,4509
5 49935 4z.4012
20 T45903 UZz.4017
<7 9.95%.9 42.4626
— - cd__ . 12e5aTT__ 42.40636
29 14.5952 42.45650
S 3 _ 17.68925 42,4665
51 19.99C1 4Z 4083
e 3z 22,499 42.4703
353 24.9503 Gz.4722
N _— - 1 _RTebkd0S5  42.45740
e _ 5_&) 32._‘_75\’)_4__ ‘42_._’4778
33 3744054 42.6544
9 SY9.55Y3 42.4575
e MU 42,4973 42.4923
&1 45,0019 42.4970
. . . 42 47.94cl 4z.5uls5
45 S0.UlES 42.5002
4y 525203 42.5104
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X () Y (&M)
1 =-5%.0173 40.6073
2 =52.51cH 40,0036
3 -50.00c01 39.9995
4 =47.5U05 39.9446
5 -44,9944 32,9899
o =42.4916 __39,9349
7 =39.96c7 39,9812
8 -37-q>hb_g 39.9775
3 =34 .98c7 32,9741
10 22448056 39.9726_
i1 -29.9547 . 39.9711
L _ 12 =21«4c¢70__ 39.95896 e
13 =-24.,9c49 39,9588
1y =22.58c0 39,9079
15 =19.9573 3Y.9069
e = B 39,9057
17 =14.9395 39,9543
L lhb L mleHeye L (39,9030 i
19 -5.9208 32.95618
<y -7.45¢5 35.9608
el -4 .9953 3%6.9000
e el =2.5956 = 35,9595 o
23 O.00z4 3¢.95092
L — _&48 2.4974 _.39.9593
' Pde) 4.9574 36,9490
2o 744969 39.9402
<7 G.9074 39,9511
I L 12e4503 ___ 39.9022 o
29 14,9956 39.9636
20T 1744913 35.9652_
S1 19.90605 39.9571
32 _22.4553 _ 39.9492
33 249672 39.G715
. o S elewbo?2 0 36,9739 B _
35 299345 39.9759
e o 90 BeeldEl7. 39.9779 .
37 34.9250 39,9799
_ 35 3Tew560__ 3%.9331
. _ MU 2.9l 3909395
41 4449252 39.9942
L L %e 4745985 - 39.99858 o _
45 SU.uuta 4G.UG33
i b 52.4147 43,0075 _
45 Shelced 40.01 3




IKOGuil SEKTAL WC 104 "3&_

ROw coL X () Y (1iM)
8 1 -55.0151 - 37.5048
2 =52 5082 375012
3 -50.0U14 37.4968 -
_ Y =47.4955 @ 37.4920
S -44,5063 36.4870
o =L2.48863 @ 37.4834
7 ~39.9634 37.4796
3 =37.4631__ 37.4761
9 -34.9549 37.4746
e v =R2eskl 37.4730 _
11 29,9033 37.47186
- g L m27e8060Y  37.4709 _
15 -24.9539 37.4700
1y mleehed) 3740654
is -19.9859 37.4072
Y ¥ - S § < X 1 Z< I SR ¥ A 1- 35 1 T .
17 ~14.v503 37.4540
S Y3 =29 31025
' 19 -9,%900 37.4610
cl -l 5957 37.4504
i B2 =997 37.4601_
cd UelLucl 37.4001
[ S -’C"* __2)_‘19_(:) 8.___3_7_‘ _q' 602 _
25 44995 37.4604
. _ PR T.4858  ~~  37.4007
) 9.9vc0 37.4509
_ o 0 129088 ~ 37.4p12
29 14,9916 37.4625
S U 17.4£97  37.4042
a1 19.%5c6 37.4661
92 Qeetez?4  57.4682 —
33 2498554 37.5706
. O 2T e Y 374732
35 29.9548 37.475S
e 20 324851 37.4782
37 349834 37.4403
24 374220 374824
39 39.3525 37.4553
e 289 B2e48E8 0 37.4485
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19 =3.6592 34495603
29 -7.5915 349596
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o 8l m2eM9ET 3449591
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. &% 2.490h ___ 34.9594
P I 4.9352 34 .9598
32 74949 34,2502
&7 9.5949 34.9607
B I . _.€5_____lz.s533  34.9011
< 14.69¢1 34.9615
o o 39 __17.4577 = 3M4.%91e
S1 19.9342 3u.%9029
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33 24,9323 34649675
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e e 00 32e4EZZ2  34.9758
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15 ~zbheYal? 32.4708
o 1y -2z«4313 32.4588
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i o Tl Tk 3244601 _
— - e 71264880 3Z.4021
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2u -7.49U8 32,4605
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) 0.6017 32.4605
e 4 24958 _320_‘4610 .
25 . 4,991 32.4615
2un _Fehe29_ dz.4n22
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S SO0 1744882 32.45645
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92 2delbzen _ _ 3z.4648
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<V =7.4902 29,9583
21 -4099‘48 29.958()
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41 44,9793 2Y9.9032
e ~ Me . 47.4841  29.S661 — -
45 LG.9:07 2%.5389
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11 =-29.9776 - 27.4730
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13 =24.9763 2745568
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1y -19.97¢2 27.4642
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17 -14%.9619 27.40605
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21 =4 49947 27.4011
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23 0.0017 27.4019
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<0 T.4928 _27.4630
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32 224196 27.4661
33 2469770 274061
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e _ 49 b2l 27.4814 N
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e m2eush0 . 2Lk e9659 L
P U.0L17 2L+ 2663
_ 24 _2.58904  2L.9666
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8 =37 4750 2(?_0_9_’(‘109
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R . _ 16 =32.474849__ 22.4732_
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1% =19.5747 22.4086
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35 2u4.9T62 22 4745
- 35 _ 27479 2Z.4746
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19 -Ye.Yciel 19,9707
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c¢d 0.u017 19.9710
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2> 449540 12.9715

— €6 o Tes919 19.9721 _—
<7 9.9211 19.9727

. e YeehuUS 1C09734 L L
29 149084 19.9741

L _ oG _. 1744815 _1w.9749
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— 92 2eedil2  19.9759 _
S 24973 19.97¢2
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35 29.9701 19.9705
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37 34 eF673 19.9779
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2 -52.845(7 17.4G07
3 -49,9758 17.4086
_ o _ 4 =57e4744 __ 17.4874
5 -44,9723 17.4862
- . o -42.,4740 17.4853
7 -39.9712 17.4643
o =37.4717 __ 17.4832
9 -34.97.7 17.4619
- D ¥'¢ R =32.4710____ _17.4802 A
11 -2%.9%0¢C1 17.4784
S e =27 4703 17.4763
i3 =24 ¢9063 17.4749
1y =22.4713____ 17.4745 -
i -19.9747 17.4741
__________ D - I O X I 7 & S i AL % L S .
17 -14.550U83 17.4733
S < 3 =12.54325 __ _ 17.4731
1y -G.9&29 17.4729
2y -7 485594 17.4727
¢l -4,9944 17.4727
o e el . o =2edSLS . 17.4729 e
£ U.L015 17.4731
L o 24949 17.4734
Pe) 4.9935 17.4738
_ en 7.4915 _17.4742
i S.9YCo 17.4746
2D Y2 su2 1748753 N e
29 1449839 17.4761
____________ 20 YTeH003_ 1744769
351 194973 17.4773
3 Leeqd0SH_  17.4777 -
23 245720 17.4781
e _Oth_ LeTlenT0l_  17.4704
oY) 2990 r9 17-4767
i _ _3o 324065 _ 17.4790
37 3449001 17.47S4
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2 =52.4790 14,9925
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S -44.5716 14.9590
— ) ~42.4731  14.9881
7 =39.9695 - 14,9472
b =37.47G2 14,6561
9 -34.9711 14,9548
- 10 =32e46%4 14,9533 . e
11 -29.9074 14.9515
_ _ A2 =27ewE09__ 14,9797
13 =24 +%0865 14,6793
ey =271 14,9789,
i5 -19.9749 14,9784
i o =17.4779_ 15,5780 _ e
17 ~14.%0U00 14,9775
Y ¥ 2 S UL X 251" S € 18- & & SE .
19 -9.9059 14.9768
<0 ~7e4595H 14,9766
21 -4 4.5S40 14,9706
o le. o =2e4957 14,9767 _
3 U«0L013 14,9709
e . __ &4 24945 14,9772
25 . 4o39352 16,9777
20 75910 14,9782 .
27 Y9902 15,9787
e €B _1ée47Y9 14,9792
<9 14.9533 14,9796
S e e0Y 159”02 __ _
J1 1909756 1“09(507
e S _92 224788 _ __15.95611
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el M 2TewsL9 . 1u.9818 e
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— 4 474725 12.4928
5 -444.9709 12.4920
6 4ot 73 12,4912
7 =39.90L5 - 12.4903
) -37.4648 12.4693
9 =34 .9098 12.4581
B _ 1y _ =32.4660 12,4566
11 =29.90060 12,4850
12 =27.4c%2 _  1z.48541
13 =24« JGLT 12.4£37
- - 14 Zecenlid 12.42332
1> -19.%75%0 1z2.4828
[ iG_ o =17 es779 1z, 423
17 ~14.4950UH 1430‘0:\17
Y ¥ Il T X ¥ 130 N lz.4511
cy =7.4599 12.4803
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2 mee 489 1244003
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. e Eh__ 2e498) 12.4808
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[43) Teb2uS _ _ _17.4519
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<3 124797 12.4n30
«9 149526 12.4630
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S1 19.9745 12.4¢37
% 2eet7hl  12.4541
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e ~ 36 _32.eut6d  12.4855
37 4042 12.4860
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oY 39,9n35 12.4660
.. 1) . Y-T L 1<% A VL 1y -
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35 29.9ct0 9. 9674
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_ 93 3740350 9.9088
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b TescGd____ T.4487
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e e l4s) 128765 Te4a868 -
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e B0 17.67765  7.4891
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41 44 +J004% =27 4930

. 42 47,4729 =27.4957

43 49,972 -27.4387

Qor v '




o

IKCGUIv SERIAL ii0 104

RO.  coL X (M)

Y (MM)
1 =55.0002 ~2G.9975
2 =-52.4947 =-2%.9939
3 =49.9576 =-2©.,9902
b4 ~47.4605 =29.9786
5 “44.9540 -29.95669
6 =42.4845 = =25.9851
7 =39.5¢09° -2909532
8 =37.4808 =29.9313
9 =34.9308 -29.9790
B 10 -32.4765___ =29.9777
11 =29.9779 -29.9761
42 =27.43806 _  —2%.5744
13 =24.97c8 -29.9730
14 22,4810 -29.9721
15 =19.5c42 -2¢.9711
_ 1o =17.46e2_ =29.9701 _ _ _
17 =14.9070 -29.9690
15 12,4899 __ =29.9579 o
19 -9.9912 -29.9668
20 =7.494Y -24.9665
21 -4 .99%0 =~29.9663
— 22 =2.5006  =29.9061_
23 ~0.ul33 -29.9660
_<4 244901 =29.9561
25+ 4,9592 -29.%063
Zo Tosret -29.9566
27 9.9557 -2%.9671
<3 1245799 =29.9089
<3 14.97494 =-29.29710
L 39 _ 17.4775  =20.9734
d1 19.9749 ~-22,9760
3z 22.4702  =29.9787
23 24,9753 -29.5615
e T 274751 =29.5837_ L B
35 29.9749 =-29.9852
e 35 32,4753 ___=25.9562__
37 34.9726 -29.9564
35 37.4707 -29.9466
39 39.90&1 ~29.9061
. 4O 42.4Tub___ =26.9900____ _
41 4449703 -29.9%23
42 47.4757  =26.6955 .
L3 4G.935U9 =-2S.9986
44 524374 -30.0C31
45 549947 =-30.0375

G



IKOGGH SERIAL WO 104

‘M

RO X (i) Y (M)
' P =524957 =-32.4930
3 -49.9914 =-32.4591
4 =47 . 48654 =32. 4862
&) =42, “5{.’_5 '32_0_&8_3_0
8 =37 4632 =32.4791
9 =34 .5859 =32.4772
16 324518 =32..4755
11 =29.98601 ~32.4735
_ o 12 ~27.4b28____=32,4720
13 =24.5c00 -32.4704

1y “R2e45¢)  =32.4688 _—
15 =-19.9253 =32.40681

- e =1TeheT3  =32.4673 —
17 =14.9887 =32.4665
1y ~1le.d21CG  =32.4056
19 -9.96z2 =32.4649
cu -7.4952 =3z. 4042
Z =-S.0003 -3204636
T S - P T T 8 ~32.4633
<3 -0.0037 =32.4633
. 24 2.4899  =32.4636
e5: 4.9564 =32.4644
2565 Te45€9 =32.4055
<7 9.9569 =-32.4569
) 12,4516 =32.4087
9. 14.9810 =-32.4708
) _ 34 174792 =32.4731
31 19.97¢7 =32.4756
2 24701 _=32.47862
34 2744770 -32,4320
35 29.9765 =32.4634
. . do____32.4735 _ =32.4837
57 S4e37c1 =-32.4838
35 37.4712 -32.4550
_____________ _ _46 42.4715__  -32.4891
o te 47.4785  =32.4939
43 4929852 =32.5001
Y 52,4919 -32.5049
45 S54.92¢9 ~32.5095




o searcvo-o— SR R

CoL

RO ) QI $SHE D) Y (M)
2 -52.5027 -34.9957
S ~49.94955 -34.9917
4 ~47.4512 -34.9376
5 =-44,.,9880 -34.9E54
6 =h2.4385  =34,9838
7 =39.9848 - =34.9521
5 -37.4852 -34,9402
< =34 .9804 -34.9781
19 =32.4851  =34,970l1
11 -29.9535 =34.,9743 .
_ e 12 =27.43851__  =34.9724
13 —2Le982o =34.9709
14 - —22 ¢4k 0) -34,5594
1o =19.93cH -34,9679
S lo___ T17.4884 =34.9068
17 =14 997 -3L,9662
ld =~lee4%20 ~3L.9655
! 13 -9.96351 =34.9€50
20 =7.4%00 -34.%645
<1 =-5.0009 =3u4.90U2
_ 2 =2+5016 =34.,904]
) -0.0029 =34.9042
e+ 2049L0  =34,9648
g5 ¢ 4.9295 =34 .9056
25 T.4870 =34,9067
27 S.9578 =-34,95681
2b 12,4830 =34.9698
Py 49824 -34.9718
DY AT e s m34.9740 o
31 19.9755 ~J34.9762
32 2244301 =34.9780
33 2497593 -34.,9798
_ . o o4 _2TenTo4 _ _ =34.9611
35 29.9762 -34.9314
e 3o 32.4752  =34.,9517
— __._:_’__5 37-‘*_7_22 -3’§-_951_l+7
39 39.90%65 =34.9867
oMY Yzed7uys  =34,.9901
41 44 .97¢S -34%.99306
e a4  47ew3e3 . =33.9973
4y 524904 -35.L073
4> 55.u0c2 -35.0116

S ——-




IKOuOI SERIAL 1I0 1064

’ RO.  CoL X (i) Y (M)
38 1 -55.0121 =37.5042
z -52.5008 -37.4998
3 -49.,9997 =-37.4956
R 4 =47.495H5 =-37.4916
5 -44,9900 ~-37.4373
- 6 ~42.49065 _ =37.4&57
7 =39.9808 . =37.43841
o -37.4871 =37.4825
10 =32HETS5  _=37.4 782
11 =29.9307 ~37.4763
_12 —27.4383 =37.4746
13 =-24.9851 -37.4729
lg 2244858 =-37.4714
15 =19.50c4 =-37.4701

s e =1T.8E898 0 =37.4089.
17 -14.9908 ~37.4a77
s 71244930 =37.4009
13 -9.9959 =-37.4065
24 =7 4967 =37.4663
cl -5,0015 =37.4562
o e 2 =2.5C20 =37..L03
£3 ~0.ulkl =27.4066
e - ch 24300 =37.4673
25, 4,9941 =37.4082
2o ledut2 =37.4094
27 S.93060 =37.4708
<3 12.4d43 =37.4725

- - 2J 17,4825 _ _ =37.4761
o1 19.904 =37.4779
32 22.4321 -37.4796
33 2449803 =-37.43505
- 24 27:4703 =37.4310
35 29.9760 -37.4014
_ o 3o _ 3244757 =37.432%
3 3744730 =37.4664
39 39.9750 =37.4597
I 40 4204751 _ =37.4933
41 44,.,97G6 =37.496E
43 49,9947 =37.5073
44 52.5347 -37.5121
45 55.0359 =~37.5163




v

—SH

TROGUIl ScIAL O 104

u
J

coL

ROw X (1) Y (M)
39 1 —55.0169 =40.0095
2 =52.5117 =40,.,0049_ _
3 -50.0038 -39,9998
4 -47.4999 ~-39.9957
5 =44 ,9945 -39,9915
(o) -4z 0_4_959____-_3,9 .9 '07_4
7 =39.9807 -39.,9858
. S =37.4c90_____=39,9841
9 =34.9900 ~39,.,9822
_— 10 -32.'9893___-_ __"3909601
11 =-29,9886 -39.9781
_de  =27.4912 _ =39.9702
15 =24 .9579 -3G.9746
L 14 =22e0f8 __=3G,473C
1o =19.99L3 =39.,9716
- oo =17.4913_ _ =37.9705
17 -14,9921 =36.9095
Ao =lcetS41 __ _=39.%086
) ~7.4574 -39,90675
<l =5.0U20 -3G,9073
— o &2 =2.5023__  =3%.9073__ _
23 -JslU4L2 —39-9077
P4 24901 =39.90864 _
25" 4.9905 -39.%094%
25 70_‘4\:3519 -39_-_9__7_0_6
27 9.9295 =39.9719
S b 12.4860  =36.9734
<93 14.9:%4 =-39.9749
e . éU __1_7_-_&5433”,_,_«_-39-_97,65_,,,____“- e
S1 19.v418 -39,9775
— 2 _ec.4224  =39.9782
33 24« 903 -39'9787
. 3% 2744783 =38.9790_ _
35 29.9706 -39,9607
S, _99% _. 32458707 __ =39.9824 ,
.33 A7.4701 =393.9c¢74
39 39.9705 -39.9510
e oo 80 _U42.4014 0 =39.9945
41 4449850 -32,9297
e M2 &7.4923  -40.Qub49_
45 69.949Y5 -40.0099
G —.D22+2050  -40.0146
45 55.01061 -40.0139




InOGuUN SERIAL NO 104

—_—

KOw  CGL X (am) Y (aM)
49 1 =55.0221 -42,5120
-2 =52,5170  =4%2.5075
3 -.)050092 -QZ'S\JZ"‘
- S 3 =47.5C42____ =42.4971
5 =44 .99t9 -42.4930
o =42,4907  =42.4688
7 =39.99066 -42.4543
o) =37.4902 =42.4c32
9 -34.9919 -42.4515
16 =32.4210____ =42.4798
11 -29.9905 -42.4779
- - 12 =27.4929_ =42.4762
13 =-24.%%u2 =42.4745
ll_ -25092_()& "42-47__3.;
i> =19.5927 -42.4718
e __________‘lL.W_ _ R _-170 9,’,33 - ___:42011708___
17 =1443430 =-42.459S
G mileenYSY_ . mh2040593
13 -5.5955 -42.45639
2y =-7.497¢ 42,4686
el -5.00e3 ~42.4686
o . e L =2e5023___ =42,4088
P) -0.UL39 -4z.45693
- 4 2.4908 = =H42.4599
€5 . 4.<915 -'4'204708
20 70‘&2@_0 -“2_0_‘4__7__19
27 9.9911 42,4732
2_5_ 1_2_0_% b?_D -4 2__-_'_4_7_‘4_“
- _ _3u 17.4847 ~ =42.4760
31 19.9&19 -42.4767
32 2240325 -42.4774
33 2493507 =42.57565
_ _ Sy 2748792 _=L2.4802
35 29.977D =-42.4519
3B 3244777 =42.4837
Sy 39.97¢9 =42.4943
— . o ) 49 G244365 -42.4996
41 44 .%3C1 -42.5u50
Mg 4744972 =42.5102
44 52.50%06 =L2.5203




IKOGuIi SERIAL NO 104

coL

RO« X (Wy) Y (M)
41 1 =-55.0273 -45,0209
2 =-52.5226 -45.0169
3 =50.,u149 -45,0118
4 =47.2093 -45.,0062
5 -45.,0U32 -45,0004
- 0 ~42.5012 -44,9504
7 -39.994L0 -44,.,9921
_— S =37.4929 -44.9278
9 -34.9939 -44,9061
16 =32.4959 ~4y.2844
11 =29.99<2 ~44,9826
12 =27.4944 -44,9809
13 -24.49917 -44,9792
iy =224925 -44,9777
15 =19.9940 45,9763
—ee Mo T17.4953 =44.,9751 _
17 =14.99532 -44,9743
- 1o ~lee4966  ~H4.9736 -
19 ~9.9906 -44,9731
21 -5.0027 -4y ,9728
S B} €2 =2.50cl __ =44.9730
<3 -JesUUS7 -44,9734
24 2.4911 -44,9738
25" 4.,9919 -44.9744
o 74205 44,9750
z7 9.9914 -4%.9757
. cs 12,4850 -44,9764
29 14.9c600 44,9770
_ 30 17.48%8___ -44,9776 o
o1 19.5822 -44,9786
32 22,4631 =44.9800
35 249016 -44,9815
— O™ 274300 ~44,9530
K)e) 29.9731 =44 ,9854
_ e i S0 Bees810  =44.9887_

27 34 e 9809 -44,9920
_ 35 374830 ~-44,9955
59 39.93550 -45,0009

w0 42.4916__ -45.06362 ____
41 44,9952 45,0113
. _ o 42 . __‘__-_!4_7 O‘DU(" . __"“")0_0169
45 50.U0¢%1 ~-445,.0221
4y 5245145 -45.0269
45 55.d1tH =£5.03509




1K0GUN SERIAL NO 104

coL

RO\, X () Y (M)
4z 1 -55.0326 -47.538
2 =522 -47.5201
3 -5000209 -4705155
o b =47.5159  =47.5100
5 =45.0U69 =-47.5036
R 6 ~42.5057 =47.4978 _
7 =39.,99%90 - -47.4538
3 =3748975____ =47.4590
9 =34« 9905 -47.4554
- — I 1y 3204950 M7.4529 —
11 —29.9943 -47.4813
_ R 1z _=m2TeG03  =47.,4795 _
13 =24 .9902 -47.4779
L —f2e4308 =47 .4705
S _lo L =17e5365 . =47.473%
17 -14.5%c6 ~-47.4723
B m12ee9S =N 4T7206 .
! 19 -9.9977 -47.4714
zJ ~7.49G5 -47.4710
Cl -50003“ -Q7.4708
LR ___=2+D50i9 _ _=47.47CS
PN} -0.u0%9 -47.4710
S 24 244910 _  =47.4713
<5 4.9919 -47.47106
2o To49CS5 __  =47.4720
<7 9.9%1lc -47.4725
. ) 12e4085 _  _=47.4733__
e . Sy __ 17.4254 =847.,L4754
J1 19.9n2¢< =-47.4766
o< cee+539 ~h7.4778
93 24950 -47.4795
- e _ d4 _2Te45e3__ _ =h7.4325 .
35 29.9021 -47.5355
S Jo 3244841 m47.4587
35 3750651 -47.4976
oY 39.2201 -47.5030
e _MU 424906 ~47.3081 _
41 §5.vuu2 ~47.5134
e W2 _ 47.0u77 _m47.35196_
43 S50.ulb4 -47.5247
b 5245192 -47.5290
45 55.U229 -47.5327




InOoUiIv SERIAL WO 104

“SecreT

ROw coL X () Y (%4)
43 1 =-55.0362 ~-50.0288
2 -52.5339  =50,.0253
3 -50002(19 '5(;.U?1'4
4 -47.5214L =56.0153
S -45.0L145 -5n. 00191
o -42.5111 = -=50.0032 __
7 -40.004L0O -49,9G77
& =37.5019 -49.9438
9 -35.,0009 -4G,9/28
—— 14 =32.4253_ __ _=49,9358
11 =-29.99:3 -49,9822
o _ 12 =27 .49E3 =49,9507 L
13 -24.9C52 -497;89792
14 =22.4955  =u49,5777
15 -1G.9972 -49,9763
e e 1l =17 ew976_  =4Q,9750_ o
17 14,9975 -49,9741
s =1204967 =49.9733 B
19 -9,92984 -49,6727
20 =7.5001 -49,9723
21 «“5.0034 ~49,9720
e 22  __ =2.5032.  ___=4¢,9720
23 -0.0042 -49,9720
— ~ e% 24962 —4G.9723 _
5" G4.9220 -49,%727
26 7.4907 _  =45,9732
c7 9.9914 -43.,9739
— _ e 28 12.4891  =L9,9747
29 14.9873 -49,9756
L B . e 3Y 1744859 =u9.9767 e
31 19.5533 -49,9784
o2 2204553 =4G.2R09
33 24 .9601 -49,%A436
2P 484G =49 0B
35 2YeY3LR -49,.6.,94
e . 36 Z24480 0 =49,9940
37 3449894 -49,9%91
- — SR 374930 _ -=50.d081
99 39,9940 -50.,0092
B _ o %Y L2.5612 0 -Sih.ulby
41 LheUTLT7 -50.,0200
e 42 47.o122 -56.0259
45 S50.U194 -S56.0317
. L 525237 = -56.035¢
45 85.U873 -50.u393

A2




IKOGulN SERTAL wC 104

ROWw oL X (iN) Y (M)
44 1 =55.,0440 -52.5379
Z - 52_-_5_3_9_?5 - 52_ -_53‘4_:)
3 =-50.0312 -52.5288
- L =47.52060 ____ =52.5233
5 =-45.01G% -52.5176
———— O =42.5161 =-52.511686 _ _
7 -40.0090 ~52,5064
B -3_.(_[5(;{_)2 _:5?_0 5”15
9 =-35.0052 -52.49375
—— _lo =32.5025_ . =52.4937
11 =-306.00U3 -52.4900
PR OO 12 _ =27.5010___ =52, 04563
15 -4 .9271 -52. 4735
S mR2 M9 =52.4622 -
15 =19,9991 ~52.4~09
e e — SR ¥ - . =17.48¢2 _____,"520“797- e
17 =14 .9TH3 =52.4785
— 1o =12..4997 =92.4775. .
19 -9.4ug9c1 -5?04706
2y =7.5007 _____=52.4761
21 =5H. 0044 -52.4758
i i Z?. I _-? . 5“36_-___"_52 oq_757 _
J __2'_"«_“__‘_“ 2 0_49})8_. ___":'5? 0_4760 _
25 L9520 =-52.4753
_ — en TS0 =52.4758
c? 9.y321 =-52.54774
28 __ 12498~ =52.4788
ey 14498031 =52.4405
L Ot 1745873 _=52.4R24 _
31 19.9450 -52.4846
37 . Fle4376H__  =52.4K09
33 249574 -52.4#895
U, _94 PTesERD__ =52.4934 .
35 29.39891 =52.4980
i T ___._____________.;6 . __32 07‘779;6 _‘______-5? . 5028
37 34,9940 =52.5676
33 A7.4975 -52.5123
39 39.9941 -52.5171
M0 42,5053 =52.50223
41 45.0UnS =52.577¢8
e B ”__L_‘?_V _______‘1477. 515’:7_-_‘_:_5?0_53_33____ —
H4a 52982  =52,35442
45 55.0317 -52.5u477




o

RO oL X (n) Y (i)
45 1 =-55.0u449G -58.0434
2 =52.5435 =-55.0426
3 =50, 03%0 -55.0370
4 =47.5300 ~5%.0316
5 -45,0237 -55.0264
o -42.52u6__ =54.0212
7 -406.0134 -55.0159
8 =37.5106 -55.0111
9 -35.0U92 -53.,0067
— — 10 =22+.0006_____=55.0029 o
1 -30.0043 -54,94995
12 =2750649__ =54.9961_ _
i3 -25.0004 ~54.,9924
1y S22.0959_  =54.9897__ -
15 -ZU.u009 =54 .9367
I lo _ =17.5010 __ _ =54,95%87 __ __ —
17 =-15.0004 -54.9~47
e YA m1249013 =S4 .CR39
, 13 ~-10.uU06S =54.9132
~ 20 ~=7.501848 -5L.,9827
21 -5.0083 -54,9K23
) 22 =2.5043  =54,9/22
23 -0, 04Q -54.9322
24 24205 =5i:e 91126
25 4,99-0 -54.9832
2o 74910 =Su4,9540
27 9.Y926 -54.,9552
e @B _12e8Y%CH __=S4.9506 . _ _
29 14,9262 -54,9382
_____ ~ 30 __17.433& _ =54.9901 - L
31 19.9473 -54,9G622
32 22.4902  =54.,9961
33 2449910 -55.CG01
S o4 2744921 =Ss.0044 B
3.;) 29.9‘);}“ -5‘30(1088
e 36 324969 =55,0134__
37 24.9G73 -55.u174
93 ___37.5011_  =55.0218
3Y G0.0027 -55.0266
e iRy 42,5689 =S58,u318 o
41 4%.,ylio ~55.0368
e i 42 8745183 =55,0ul19
43 SU.u2Ld =55.0673
— ba S2.en306_ =55.0528_
45 S5.(322 ~5%.0540

59
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CALIBRATION CERTIFICATE
SUBMITTED BY
FAIRCHILD SPACE AND DEFENSE SYSTEMS

-A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
SYOSSET, L.I., NEW YORK

e v = e s

(Ref. Attached Lens Performance Information as per Fairchild
Space and Defense Systems, El Segundo, California).

Camera Type: DISIC SYSTEM 1162-A1
.Camera-No.: 1

Lens and Cone No.: 2

Make and Type: Ikotar

Nominal Focal Length: 3-Inch

Maximum Aperture: £/2.8

Optronics Laboratory




——

FAIRCHILD SPACE AND DEFENSE SYSTEMS
A Division of Fairchild Camera and Instrument Corporation
' Los Angeles, California

DATE. March 18, 1956

LENS TYPE Ikotar '
SERJAL NUMZER 2
|. FOCAL LENGTH
Equivalent Calibrated
Focal Length Focal Length
2. 9877" 2.9901"
. NO SHIM
1. RESOLVING POWER
FILM LLoo
PROCESS|NG D-19 8 min. @58°F
TARGET CONTRAST USAF 1951 1000:1 AWAR 82.0 Diag. |

o0.4 brag. £

0° . 2.5% 50 1 7.50110°

Radial 80 88 ! 85 |68 84

Tangential 80 76 t 84 |73 76




A viviaion or raircenild Camera and Instrument Corporation
Los Angeles, Calcfornna

. , 0

SER!AL NUMSER 2 o . " DATE__ March 18, 1966

111, DISTORTION

Distortion was measured at the grid intersection points shown in Figure 1. The
locations of the grid intersection points, measured radially from the center of
the grid (Inducated Principal Point), are given in Table lA in |nches and -in
Table IB in millimeters.

A. Radial Distortioﬁ

The values of the radial distortion in millimeters, referred to the Point of
Symmetry and- the calibrated Focal Length, are shown in Table Il. The values
indicate the displacement of the image from its distortion-free position.
Positive values indicate a displacement away from the center of the plate.

The summary block below gives the average radial distortion along the seai- _
diagonals. The angles are those subtended by the appropriate grid intersection

points. '
AVERAGE RADIAL DISTORTION  (MM)
2.7° | 5.3° | 8.0° 7| 10.6° *]
| ‘
-.0011 000 | 000 |- 004

-

- A plot of radial distortion along two diagonals is shown in Figure 2.

B. Tangential Distortion

L

The maximum average tangen;ua] distortion s . 003 mm. .

A tabulation of tangengial distortion values is given in Table Ill. The figures
given are the average values for each line. Positive values indicate an upward
displacement of the image from a.horizontal straight line.
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n
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Normal matrix notation is being used on this program with columns being the
verticals and rows the horizontals reading from left to right for the former and
_up to down, the latter.

The same orientation applies to both grids, the only difference being the size.
‘It should be noted that in both systems, the orientation is established by the
fiducials. The natural fiducials that point in the same direction are in the
positive Y direction. -

The values for tangential and radial distortion in millimeters, referred to
the Point of Symmetry and the Calibrated Focal Length are tabulated for each

radial diagonal,

Positive radial distortion indicates a displacement away from

the center of the grid. Positive tangential distortion indicates a displacement
in a counterclockwise direction from 0°.



CALI BRATICENE;RI Alswslém

IKCTAR SERIAL NO 2

PRCGRANM INPUT

CALIBRATEC FOCAL LENGTH = 75.9490 MV

" T PRIN. PCINT OF AUTOCOLLIMATICN (MM)

__X=-0.0330C0_ Y= 0.C21000__

__PCINT_CF SYMMETRY (MM)

X=-0.302C00 Y= 0.257000
RACIAL VECTCR FCR 0. CEGREES
L FIELC ANGLE  RACIAL  TANGENTIAL -
DISTORTICN DISTORTICN
__  _ CEGREES __ {MM) {MM)
0. 0. 0.
_ 1.90 _ -C.004C00 0.
5.66 o. O.
~ . _7.53 €.002C00 0. B o
9.25 0. 0.
B __11.18 _ =-C.0C4CCO 0. _ _ e
L __ _RACIAL VECTOR FOR  45.C0 DEGREES 3
FIELD ANGLE RADIAL TANGENTIAL
DISTCGRTICN cIsToRTICN
CEGREES {MM) {MM)
o Ce__ Ce 0. o
2.66 -C.CC2C0C 0.0010C0
5.22 __ C.C0l1COC _ o0.0010CO . L
7096. CQ “0.0010C0
. i _10.56 _ -0.0C4C0C  -C.0O10CO
RACIAL VECTCR FCR SC.CO DEGREES .
FIELC ANGLE RADIAL TANGENTIAL )
~__ DISTORTICN  CDISTORTION B
CEGREES (MM) (MM) )
o . Ca. C. 0.
1.87 C. 0. -
o ~_ 5.63  -C.C04CO0C 0. B
7.5C ~£.006C00 0. T




—secre S

IKCTAR SERIAL NO 2

RACIAL VECTOR FOR

'135.00 CEGREES

FIELC ANGLE _RADIAL TANGENTIAL 3 3 L
B DISTORTION CISTORTION
L  DEGREES ___ (MM) = (MM) L
c. 0. 0.
2.64 -€.001C00 0.002000
5.30 0. 0.003000
 1.64_____-0.002C0C ___ 0.002000 -
o 1C.54 -C.C060CCO 0.002000

RACIAL VECTOR FOR

18C.CO DEGREES

_FIELC ANGLE RADIAL  TANGENTIAL
T " DISTORTION  CISTCRTION
o CEGREES CAMEY I 1 2
c. Ce O.
1.7 C. L
5.€3 0.001CCO 0.
. 71.50 ____0.0C2C00 0.
S.34 c. Oe
e _11.16 __  -C.,C04C00  O. -
) RACIAL VECTCR FOR 225.C0 DEGREES o
FIELD ANGLE RADIAL TANGENTIAL
- CISTORTICN  DISTORTION e
CEGREES (MM) (VM)
_ 0. Co 0. .
2.67 c. -0.001000
o 5,33 ~C.CO1CCO -0.0010C0 S
7.96 C. 0.0010C0
S _1c.56 _  =-C.002CCO__  o0.O0ClQCO
RACIAL VECTCR FOR 270.CO CEGREES - o
FIELC ANGLE RADIAL TANGENTIAL o
_____ B ) N _ DISTORTION prsrtoRTION i
CEGREES (MM) (MM) o
0. ___O. 0. )
1.90 €.001C00 0.
_5.66 _ C.CClCCO o
7.52 C.CC2CCO 0.
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IKOTAR SERIAL NO 2

RACIAL VECTCR FCR 315.C0 CEGREES

FIELD ANGLE _ RADIAL

DISTORTION

_TANGENTIAL

DISTORTICN

____DEGREES (MM) MMy

0. 0. o.
2.69 -0.004000 -0.002000
5.35 —€.C0200C -0.003000
L _7.68 __ -€.002C00 ___ -0.002000 o
10.58 ~0.005C00 -0.002000

seore T A




o IKCTAR SERIAL NO 2 L B
.. ROW___COL X IMM) Y (kM) I
e 19 17 -15.0057 _ 1C.c023
18 -12.5047 10.CC29
19 -10.0030 10.C036
20 -7.5016 1C.CC25
L 21  _=5.,0026  1C.cCC20 o
22 -2.5000 1C.0C26
B o 23 ~__0.CCO8 __ 10.Cc038
24 2.4983 1C.CCl8
R . ) 25 5.C004 1c.0CC5 B
26 7.5017 1C.CCC5
S 21 10,0050 _ 10.cC12
28 12.4986 1C.CCO8
L o 29 _ 15.C046  10.0CC4 o
o ___ RCW COL X {MM) Y (MM B L
o 20 11 =-15.,0062  1.5022 ] L
18 -12.5052 7.5C26 T
. - 16 -10.0021  1.5C2C
2¢C ~-7.5004 7.5015 o
o S L 21  =5.0017 1.5C14 L
22 -2.4995 7.5015
- 23 0.0006 = 7.5C24
24 2.4983 7.5CC4
25 5,0000  7.4S92
26 7.4997 7.4590 T
) i 27 1€.0035  7.4S99 L B
28 12.4989 7.5CC7 S
29 15.0047 1.5CC4
~ RCW  CCL X (MM) Y (MM o ~
) i 21 17 -15.0065 S.0012
18 ~-12.5043 5.0C10
e . 19 -10.0010_ _  5.€C03
20 -7.4999 5.C0C4 T
~ 21 -5.0002 s.occ7
22 -2.4992 5.0003 -
23 €.0004  5.c005 .
24 2.4982 4.9991 - o
L L 25 4.5353 4.35¢5
26 7.4995 4.9980 )
27  10.C021  4.S987
28 12.4980 4.5954
L B o 29 _15.0047 = 4.9S97 B —




IKCTAR _SERIAL _NO_2 _
L B ROW coL X _{MM) Y (MM) L
22 17 =-15.0066  2.499C e
19 -9.,9998 = 2.4583 L
2C ~7.4999 2.4987
L 2y _=~5.0018  2.490___
22 -2.4995 24997
o 23 00002 @ 2.4976 L e
24 24990 24682
25 5.0000 2.4913
26 74995 24971
—— B 27 10,0009 = 2.4913
28 12.4968 2.4977 -
o _ e .29 ~15.C047  2.4981 _ i
— . ROW COL X (MM) Y (¥M) _ _
.23 17 _—=15.0064 __ 0.0005 .
18 -12.5019 C.CCC4 o
_ _ _ 19 =9.9988  C.CCC4
20 -7.4999 C.CCO3 T
S 21 =-5.,0022 c.ccc2
22 -2.5004 c.Cccol
B S 23 _ _0.C000  =-c.cCcCCO
24 2.5C07 -C.CCO1 o
e B 25 __5.0009  -C.0CO02 e
26 7.49G66 ~-0.CCC2
) o . 271 . 9.9999  =-0.CCC3.
> 28 12.4959 -C.CCC4
i 29 15.€045  ~C.C0C05 L L
o __ ROW coL COX (MMY Y (kM)
. 24 17 -15.€060  =-2.5Cl6
18 -12.5026 -2.5C12 N
e 19 =9.9997_ -2.5C09
20 -7.5C00C -2.5C15 -
21 ~ =5.0021 = =2.5¢19
22 -2.4999 -2.5025 o
23  =C.0002  =-2.501C
24 2.5007 -2.5C34 I
e .25 5.0014 = -2.5C18
26 7.5003 -2.5C14 o
_____ o o 27 _10.0012 = =-2.5C1¢
28 12.4972 -2.5C22
______ o B 29 15.0044 = =2.5028 :



—secre- NN

IKCTAR SERIAL NO 2 B
___RoW_ COL X _{MM) Y (K¥) o
_ . 25 17 -15.0057 _ =S5.CC032
18 ~12.5038 -5.0C29 )
19 -10.C010 -5.0C23
20 -7.5006 -5.0026
2 __ =5.0016  =-5.0032 o
22 ~2.4999 -5.CC30 T
23 ~_=0.0004  =5.0026 . L
24 2.4982 -5.0C42 B
25 5.0020 -5.C032
26 7.5011 -5.CC31
o 2T 10,0028  =-5,0C36 .
28 12.4989 -5.0045 T
o e 29 . 15.0043  =-S5.0C5}
- e ROW__ COL X (MM) Y (FM)
26 17 =15.0055 -7.5027
18 -12.504T7  -7.5028 -
19 -10.0023 __=7.5021
20 -7.5020 -7.5016 T
Y  -5.0029  -7.,5018
22 -2.5005 -7.5C17 o
. S 23 _ -0.0006  =-7.5C17
24 2.4571 -7.5C25 T
_ 25 5.C004 -7.5C28 _
26 7.5017 -7.5C3C T
VVVVV o 21 10.0045  -7.5036
28 © 12.5C04 -7.5C43
i o 29 15.0042 = ~1,5C43 -
__ROW CoOL X (MM) Y (™m0
o ) 217 17 -15.0053  -1C.CC2C
18 -12.5047 -10.002 T~
o 19 -10.0033 -1c.CC21
20 -7.5024 -1C.CC14
_____ ~ ) | ~~5.0037  -1cCc.C0C7
22 -2.5011 -1c.CCC2 T
_ o . 23 _~ =-0.0008  -9.99s¢ =
24 2.4962 -1C.CC10 -
25 4.,9993 -10.0020
26 7.5015 -1C.0031
e 27 10.0058  =-10.0042
28 12.5007 -1€.0C39 B T
e 29 _ _15.0041  -1C.CC37




CALIBRATION CERTIFICATE
SUBMITTED BY
FAIRCHILD SPACE AND DEFENSE SYSTEMS
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
' SYOSSET, L.1., NEW YORK

(Ref. Attached Lens Performance Information as per Fairchild

Space and Defense Systems, El Segundo, California). .
Camera Type: DISIC SYSTEM 1162-A1
Camera No.: 1
Lens and Cone No.: 6P
- Make and Type: *  lkotar

Nominal Focal Length: 3-Inch

Maximum Aperture: £/2.8

Optronics Laboratory Quality & Reliability Department




A Division of Fairchild Camera end lInstrumznt Corporation
Los Angeles, California

LENS TYPE Ikotar
SERIAL NUN3ER ép DATE _1 tinvemhar 194%
I. FOCAL LENGTH
Equivalent Calibreted
Focal Length Focel Length
3.0068" 3.0068"
NO SHIN
I1. RESOLVING POWER
CFILM LuLno
PROCESSING  D-19, 8 min. ©68°F
Diag. ! = 95.3
TARGET CONHTRAST 1030.1 AWAR  Diag. 2 = §3.2

0° 219 5° 710 | 10
Radial 101 99 | o1 25 S
Tangential 101 es S5 <5 o3
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"LENS TYPE lkotar

 SERJAL NUMBER 6 7 DATE__] November 1966
111, DISTORTION

Distortion was measured at the grid intersection points shown in Figure 1. The
locations of the grid intersection points, measured radially from the center of
the grid (lnd|cated Principal POInt), are given in Table IA in inches and in
 Table 1B in millimeters. T e . :

L'A. Radial Distortion

The values of the radial distortion in millimeters, referred to the Point of
Symmetry and the calibrated Focal Length, are shown in Table Il. The values
indicate the displatement of the image from its distortion-free position.
Positive values indicate a displacement away from the center of the plate.

The summary block below gives the average radial distortion a!ong.the semi-
diagonals. The angles are those subtended by the appropriate grid intersection
points. : ] o

AVERAGE RADIAL DISTORTION  (MM)

o

2.7

o 2 o

5.3 8.0 10.6

. 002 l.oo; .005 | 002

A plot of radial distortion along two dizgonals ?sighown in Figure 2.

B. Tangential Distortion

The maximum average tangentfal distortion is . 004 mm.

A tabulation of tangantial distortion values is given in Table Ill. The figures
given are the avarage valuss for each line. Positive values indicate an up:ard
displacemant of the imagzs from a horizontal straught !lna
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5 ;\
180°

N\
Emulsion Up

225° / 270° 315°

Normal matrix notation is being used on this program with columns being the
verticals and rows the horizontals reading from left to right for the former and
up to down, the latter.

The same orientation applies to both grids, the only difference being the size.
It should be noted that in both systems, the orientation is established by the
fiducials. The natural fiducials that point in the same direction are in the
positive Y direction. L

The values for tangential and radial distortion in millimeters, referred to
the Point of Symmetry and the Calibrated Focal Length are tabulated for each
radial diagonal. Positive radial distortion indicates a displacement away from
the center of the grid. Positive tangential distortion indicates a displacement
in a counterclockwise direction from 0°.

&



-SEGREF

CALIBRATICN TRANSFORMATICN PROGRAM

IKCTAR SERIAL NO 6P
L PRCGRANM _INPUY L
CALIBRATEC FOCAL LENGTH = 76.3740 MM
) PRIN. PCINT OF AUTCCCLLIMATICN (MM)
) X=-0.C01C00 Y= 0.C18000 L o
~ PCINT CF SYMMETRY (MM) o
X==0.044000 Y=—0.107000
RACIAL VECTOR FOR 0. DEGREES
o __FIELD ANGLE RADIAL  TANGENTIAL L
CISTORTION CISTORTION
o _ CEGREES _ (MM) (MM) B
c. c. 0.
 1.87____ ~-C.CC40CC__ -0.0010C0 .
5.61 €C.CC2CCO -c.0Cl0CC
T.46 €.0050C0 -0.0010€c0 )
9.25 C.0C3C0C0 ~0.001000
11.18 €c.CC1C00 -0.001C0C0 . ] o
RACIAL VECTCR FOR 45.C0 DEGREES e
FIELC ANGLE RADIAL TANGENTIAL
) DISTCRTICN CISTORTICN
CEGREES (VM) {(MM)
——— I _,C!__ ,___‘,_'C-,,, ) o ,o:,, -
2.66 -C.0C2CCC 0.001CCO
5.30 c.0c1ccCC - 0.001CcCO o -
7.62 C.CC4CCO -0.001C00
1C.51 _ C.CC2CC0  =0.0020CC o
RACIAL VECTCR FCR SC.CO CEGREES L
FIELC AANGLE RACIAL TANGENTIAL N T -
__ DISTCRTICN DISTORTICN .
DEGREES (M) (MM) - T
T * £ 6. C.
1.88 €.002C00 0. - T
) o 5.62 c.cc2ccce o
T1.417 c.C01CCO 0.




—SECREF

IKCTAR SERIAL NO 6P

RACIAL VECTCR FCR 135.C0 CEGREES T
o _ FIELC ANGLE ~ RADIAL  TANGENTIAL
DISTORTICN DISTORTICN
o _ CEGREES  (¥MY_ MMy
c. C. C.
- _2.66  C.C05C00 0.003000 )
5.30 €.CC7C00 0.0040C0
7.2 c.ccecoc  o0.,0030CC
1C.50 c.cg2CCo 0.003000
RACIAL VECTCR FGR 180.C0 CEGREES
FIELD ANGLE RADIAL TANGENTIAL
CISTCRYICN CISTORTICN
CEGREES (MM) (VM) o
C. C. 0.
1.81 _0.CC4COC __ 0.001C0CC
5.61 C.CC5C00 0.c0l0CC -
i ) . T.46 c.ccecoo  o.00lcCcC o ]
9.24 0.CC3C00 0.001000 o
o ~11.16 0.,001C00  0.0010CO o
RACIAL VECTCR FCR 225.00 CEGREES ) o
FIELD ANGLE RACIAL TANGENTIAL
CISTORTICH CISTGRTICN i .
CEGREES {MM) (MM) o
- e -Ce 0.
2.64 €.CC6000 -0.0010C0O i
5.28 c.ccrcec ~-c.0010cC L o
7.S0 C.CC5CCO 0.0010C0 ' -
1C. 49 C.0C2CCC 0.0020€C
RACIAL VECTCR FOR 270.C0 CEGREES - ~
FIELC ANGLE RACIAL TANGENTIAL T
DISTCRTICN DISTORTICN
CEGREES (M4M) (¥M) S
.. Ce 0. .0
1.86 C.C04C0O0 O. T
5.¢C C.CCsCCO c. o B . B
7.45 €.CC5C00 0.




—secreT N

IKCTAR SERIAL NO 6
RACIAL VECTCR FCR 315.CO CEGREES -
 FIELD_ANGLE __ RADIAL _ TANGENTIAL ) o
CISTORTION  CISTORTION
o 'CEGREES  (MM) (vM)_
O L] O * o *
e 2e64__ ___C.CClCOC_____-0e.CC30CO__ .
5.28 €.C02C0C ~0.0040C0
7.0  C.C0SC0C _-0.0030CO o
10.49 c.C02CCO ~0.00300C




-seore -

oo IKCTAR SERIAL_NC &P e - L
e RCW__COL. X AMM) Y UMM

-14.9992
-12.4982

9.6$S1
9.,6G69C
9.9986

-7.4963
-4,9987

6.99¢7
9.9955

22 -2.4980 9.6956
23 - 0.0008 9.9%68
24 2.4969 5.9G661 S
L L 25 4.9979 9.9957 i
26 7.4981 9.9564 "‘
B o 27 ____10.0000  9.9977
28 12.4934 $.5979 S
29 14.9992  9.698%
_~ RCW  COL X {MM) oYy
20 11 ~14.9997 7.5C00 i
18 -12.4987 7.4599 T
S _19 _ ‘99,9953 7_°i9_8_6__
20 -7.4940 7.49¢65 S
21 -4,9970  7.4957
22 -2.4971 7.4553 T
i 23 C.0006  7.4965

24 2.4970C 7.4566 T

- 25 4,9982  T.4565
26 744569 7.4962 T -
27 9.9994 71,4976
28 12.493¢ 7.4987 -

29 14.9992 7.4588 o L

X (FM)

-15.0003
-9.9950

Y vy

5.CCC2
4.9397
4.9585

 =T7.4938
0.C004
2.4974
4,9993
9.9984
12.4933
14.9993

T 7.4975

4.997¢
4.9965
4.5955
4.9965

4,575

. 4.9974
4.5585

_ 4.9988




IKCTAR_SERIAL_NQ 6P

B ROW__ COL X (MM) Y (MY
o 22 11 ___ =15.0009 2.4991 B
18 -12.4585 2.49¢87
L 19 -9.9946 2.498¢C o o
- 20 ~7.4945 2.4979
- . _ . 2Y . -4.,9964 244975
) B o 23 C.C002 _  2.4S5¢
24 2.4990 2.4982
_ _25 4,9994 = 2.4915 _ _
26 T.4977 24571
o 2T 09,9976 2.4972 o
28 12.4929 2.4979
o 29  14.9994  2.4983 i
- o _ROW  CCL X AMM) Y (MM) L -
.23 17 _ =-15.0013 = 0.C015 -
18 -12.4988 C.C0l4 o
o L 19 -9.9947 0.0C14
20 -7.4959 0.CC13
e 21 -4,9982  ¢.CCl2
22 -2.4964 0.CCl11
R ~ 23 ~__-=0.0COO0  0.CCOC
24 2.50C¢ C.CCCS
25 84,5998 0.CCO8 -
26 7.4976 0.CCO08 -
L o, 271 9.9969  C.CCOT_
28 12.4928 C.CCCé& ’
29  14.9984 - 0.C0C5 . L
_RCW  COL X (MM) Y (VM)
_ 24 17 -15.0015 = -2.496¢8 L

18 -12.4994 -2.4556
Y9 ~=9.9958_ -2.4692 o

20 -7.4957 -2.4954 T
21 -4,9976 = =2.4992
23 ~C.0002 = =2.4979
24 2.4979 -2.4992
28 4 .3999N -2.46G5
26 T T.4576 ~2.4954
27 9.9974 -2.493%6
28 12.4933 ~ =2.5C04 7

29 . 14.9992 = -2.501C

o~ e

secre T S




IKCTAR SERIAL NC 6P

X (MM

Yy ey

25 11 -15.0017__ _-Se.cCOE__

18 -12.5004 -5.C006
_ . . 19 -9.9974 = -4.9999

20 ~7.4965 -4.9996 -
o - 21 . =4.,9974 =4.5950 o

22 -2.4976 -4.,9982 S
o o e 23 _ -0.0004  -4.9985

24 2.4967 -5.0C00 T
—— - 25 4.9998 -4.955¢

26 7.4976 -4.9966
o ~ _ R _h___27___ _ ’h__gorggas‘ ____':5_. 07C037_>‘____ B o

28 12.4943 -5.0016 B
) R . 29 14.9991 =-S.C€0623

X MM Y UMM

26 17 -15.0020_ -7.4999
18 -12.5016 - =T7.4997
) 19 -9.9993 -7.4991
20 -7.4985 -7.4581
2 O _=5.0001  -7.497¢
22 -2.4989 -7.4968 o
B 23 ~ -0.0006  =T.4967
24 2.43960 -7.4679 -
e 25  4.9981  =17.4S30
26 T7.4974 ~7.4973 i B
27 10.€001  =7.4990
28 12.4955 -7.5CC2 -
29 14.9992 =7.5006 -
i RO~  COL X (MM) Y s
27 17 -15.0023  -$.9988
18 ~-12.5021 -9.5987 ST T
o i 19  ~-10.0012  -9.9986
20 -7.5003 -5.55678
21 -5.0019 -§.9971
22 -2.5002 -9.5967 i
] 23 -0.0008  -9.9968
24 2.4955 -5.9968 T
25 4.9975_ —S.9969
26 7.4984 -9.9976 T
~ ) 27 _1C.0Cl6  ~-9.5586
28 12.4961 -9.,69g9 7 o
. 29 . 14.9993_  -9.9952




