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PERFORMANCE COMPARISON

LIGHT LEVEL MIN. (FT. CANDLES)
CONTRAST RATIO '

- NULL ACCURACY s R/S
.. 'DYNAMIC RANGE uR/S
WEIGHT ESTIMATE (LB)
- MODULATION FREQUENCY (Hs)
- . SPATIAL FREQUENCY RANGE
MAXIMUM RESOLUTION (FT.)

MINIMUM RESOLUTION (FT.)

" . BREAK FREQUENCY (Hz) {MIN, SPEC,)
PRACTICAL BREAK FREQUENCY

FIELD OF VIEW

|

1

3

(D) -6BGRET~ SPECIAL HANDLING , ' RS ]
. ' !

}

1

t

GOODYEAR ITEK




NRO APPROVED FOR
RELEASE 1JULY 2015

L S
e -

(b)—stcuf-sptéxAL HANDLING WS -43¥
| | 2

OPTICAL CONFIGURATION

Visual Secondary Ross Optics.
Optice . =
Main Pellicle i '
1VS . : ' s
Ross Diagonal Mirror ’ :
Film -
. Plane
Ross St T Ao g
Doublets ‘ ‘ iy
- Mirrors ' S 59% | - Total Tranamittance to IVS
Pellicle .~~~ 8% - With Pellicle | 1.2%
Vignetting & | With Mirror S 2.8%
. Obscuration - 56.8% A : -
Total Transmittance*  29%
¢ For 3404 Type Spectral Response
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ATS REQUIREMENTS

FUNCTION

° TARGET ACTIVITY DETECTION o
© ' ACQUISITION AND TRACKING . o S

R SNEAIR

©  SCAN WITHIN LIMITED AREA ‘ . 5 R
. . o o : ‘ i . » - R o ,;{' . . ) "
o BACKUP NAVIGATION A o S .

|
"' . DESIGN REQUIREMENTS
NI B 3-FOOT RESOLUTION FOR HIGH CONTRAST TARGETS T T
v "»} s . ) ‘. i

o  1° (I.5 N.M.) FOV FOR INITIAL ACTIVE INDICATOR ACQUISITION SR
o 4% 6 N.M.) FOV FOR NAVIGATION AND LIMITED SCAN | |
o SCAN ANGLE REQUIREMENTS
- LATERALLY: +45°
e LONGITUDINALLY: 470 TO -40°

. (DISEERET- SPECIAL HANDLING | | - SRR N
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REFRACTIVE APPROACH

EYEPIECE

. . * .‘-
\____ ZOOM OPTICS L S N

FIELD GROUP . .~ o | R

OBJECTIVE
GROUP

SECOND LOW
POWER GROUP

FOLDING .
MIRROR -
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BURIED CASSEGRAIN APPROACH _ - ,

7
7

/
&*‘ EYEPIECE
4

7
7

A\ /«—— PECHAN DEROTATION PRISM S - |

- W N——  cuE MiRrOR

> - P,
N &0

1

| D | . LOW POWER . :
T~ | S _ . OPTICS . -

| | - < |
e 0
' ZOOM OPTICS ——3 K .
e  'PRIMARY MIRROR __.___] |  —
| SECONDARY MIRROR _ ~.

| S
PRESSURE WINDOW ————

° : .- RN
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RESOLUTION FROM 80 N, MI, APERTURE

2:

- /ENVIRONMENT

i
(D) -$BEREF SPECIAL HANDLING

CASSEGRAIN-REFRACTIVE TELESCOPE COMPARISONS

1 CONTRAST

 'OBSCURATION AT EXIT PUPIL

W NS-Y3Y
y), 24
10-INCH APERATURE
EXTERNAL BURIED
CASSEGRAIN  CASSEGRAIN REFRACTIVE

4.0 FEET ~ 4.0 FEET '
BPACE . LAB

PARTIAL . PARTIAL

' _OPTICAL RELAY TO RECON CONSOLE ' YES - NO

. 'LAB MODULE

PENETRATION

1-2 INCHES 10 INCHES

[

‘ concwsxom REFRACTIVE SYSTEM SUPERIOR IN ALL RESPECTS EXCEPT SIZE OF LAB
L " MODULE PENETRATION. .

. l - >
. : : *,

THIS DISADVANTAGE IS OUT-WEIGHED BY .~ - . |

3.6 FEET * ..

NONE
NO . T

10 INCHES . .|

. LOCATING CRITICAL op'erAz. COMPONENTS IN THE LAB MODULE

ENVIRON&(ENT.
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ATS TELESCOPE ,
RESOLUTION AND POWER VS APERTURE DIAMETER

EXIT PUPIL: Z2MM FIXED
. RANGE: 80 N, MI, (NADIR)
CONTRAST AT APERTURE:

WdS-43¥
P 25

21

QUADRATIC
WAVE FRONT ERROR
Al2 ,

~

)
Al ™~ PEAK, >6CPS
Al4 \\ ~dd 0.5 ARC-SECONDS

— B

Al4

>
_— e
—— e of

IMAGE JITTER, PEAK-TO{

//_Cwmc.u'r (2 ms'rauusivrsp

6 78 9 10 a1 1z 13 14

APERTURE DIAMETER INCHES
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ATS TELESCOPE CHARACTERISTICS
OPTICAL PROPERTIES

o  10-INCH REFRACTIVE SYSTEM PLUS TRACKING AND FOLDING MIRRORS

o  EYE-PIECE FIELD-OF-VIEW: 60° | |

o  REAL FIELD-OF-VIEW: 2° TO 4° AND 1/2° TO 1° , X

o MAGNIFICATION CONTINUOUS ZOOM FROM 15X TO 30X AND 63 5X TO 127 x

| o  OPTICAL TRANSMISS!ON 337. | R ,(
o EXIT PUPIL DIAMETER: 2 MM AT 30 X AND 127 X oy |
| B 4MMAT15XAND63 5 X U
o ~ EYE-RELIEF: 0.4 INCH MINIMUM R ';‘
o  EYE-RELIEF VARIATION: % .060 INCH w\.xmum THROUGHOUT L e
s ' MAGNIFICATION RANGES . o : el
o  LOW REFLECTANCE COATINGS ON REFRACTIVE SURFACES g
o' * SCANNER REFLECTIVE SURFAGES: GER-VIT o ' o B .
OPTICAL TOLERANCES | | o
o REFRACTIVE SURFACES: ~ #a/l0 .. .' |
o " REFLECTIVE SURFACES: 4 a/20 o b
o  QUADRATIC WAVE FRONT ERROR: + A/4 | | SR R

(D)-SEE€RET~ SPECIAL HANDLING
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NeLEaas R OB | (D) "SEERET SPECIAL HANDLING e
" ATS TELESCOPE CHARACTERISTICS (CONT'D) WS-y 3d
- . p. l,7
~ 'MISCELLANEOUS OPTICAL CHARACTERISTICS L
° FOCUS RANGE: -2.5 TO +3 DIOPTERS
o FLIP MIRROR TO DISPLAY CUES IN EYE-PIECE
© DISPLAY AT PERIPHERY OF EYE-PIECE FOR DECISION-TIME, o
TARGET PRIORITY ' | e
;. ©  RETICLE: SINGLE CIRCLE TO SHOW FOV AT MAXIMUM ZOOM SETTING, = , -
Sk OPEN CROSS-HAIRS - | | DR
e FILTERS: FOUR COLOR OR NEUTRAL DENSITY INSERTABLE FILTERS
o  IMAGE DEROTATION: PECHAN PRISM o S
"o ' BLANKING SHUTTER AND SUN SENSORS TO PROTECT AGAINST SOLAR =~ .
IMPINGEMENT ' : , .y : : s
'SERVO CHARACTERISTICS
.- o POINTING ACCURACY: +8 ARC-MINUTES

.o ' JITTER: 0.5 ARC-SECONDS (PEAK-TO-PEAK, »6 CPS)

. INSTRUMENT WEIGHT: 344 POUNDS (2 INSTRUMENTS) °

TOTAL INSTALLATION: 485 POUNDS

(D)-6BEREF- SPECIAL HANDLING -~ . i
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ATS DEVELOPMENT SCHEDULE o 1967 oY 1968 T cY 1968 |
AVE ' JFNA‘MJIASONDlrMIAMJlASONOJFMAHJIASOND
. START PHASE I ENGINEERING
) -
BREADBOARD TESTING A TTITIA H
OPTICAL SYSTEMS ;
EYE-PIECE MODEL |
ENGINEERING MODEL R
QUAL TEST UNIT ‘ - oo
_FIRST FLIONT UNIT . A
DESIGN REVIEWS A B i 54"3
| | T i
PRELIMINARY S T :
~ CRITICAL : o , : Ly
'QUALL TESTING . |l ‘ SE
. N . T P ™ ~ . f
.~ SIMULATION (GE) o 1 S
. ELEMENTAL DEVELOPMENT SIMULATOR \ 31T 4 BEN |
" (EDS) TESTING SERN| L |
MISSION DEVELOPMENT SIMULATOR .~ || W11 B .
(MDS) DESIGN . & DEVELOPMENT e ;
MDS FABRICATION & TESTING I é,_;ﬁ r
CONVERT EDS TO MDS | | | : i
 MDS OPS WITH SIMULATED ATS T“‘* N 11T ’ 101
- =¥ T -{bJp-r -« "J" v B %‘
4 ., ‘l .
. - o ) .+_“ . d 'ﬁ" . '. . ' -
. \.‘ | . . . . L1l L Ll 1 34 $ 444 N - i ! J {
. N Lo ' | . ) 1 r{* .. . 4v> R = 4[ - B = »—»r- E 3 r -4 . o .
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