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- INTRODUCTION Panoramic Camena Dzta
“r This data book incorporates the latest modi- Tomm Ttk L Dok mel'mﬂ?x"‘:T——
— cation to the basic KH-4 camers system. The Focsl Length 009.600men (36.0 o) v
KH4B camera system consists of 2 main pano- Scan Angls YO deg (£35 deg frm track)
'y ramic camerss, a stellar/index camers and 4 Fidd of View 5.13 deg (slong track)
- borizon cameras (Fig 1). The paylosd SOOI Vbl Pormat 29.335" X 2.147
of 2 recoversble sub-systems, each Shuteer Focal Plane
-t approximately 16,000 & of flm (8,000 ftof film gBe widihe Varlsbls-fram 0.17 in 1 0.50In
per camera). The 2 recoverable sub-systems ave Fiim Load 1, 70mm wids
- desigoated ‘mimion part 1 and mimion part 2. 4. 8000 B per recoverable mb.
. mmmbeudbmudﬁcm m";‘n}"-’“‘m
: naisance or objectives. The cumera 3, 16,000 & per recovershls mb-
~t (Fig 1) is oriented 5o that the forward camers in fystem
, the vehicle {5 the sft looking, and the aft camers o 4 J6.000 & per comenn par mis-
- is the forward locking. B. 32,000 i total loud for both
- czmeorss for & misdon (pers 1
. and )
- PaswnANIC CAMERAS Bud Lap . 16% e
. . Tusage Bluehm Czmera proportional
ua Each panorsmic camers Is mounted in the Compenmtion (IMO)  wvelocity/height (V/H) mtlo
photographic vebicle at & 15 degrecanglefrom = Steres Angle 3048 degroe
== the vertical, thus forming 30 degreeconvergence  Fite . Vacishls 38 pudiion eownend.
g angle. The camerss are designated ss forward- — shls
locking and sft-looking. Typs, $404, Estar Bass
—
= FORWARD LOOKING .
. SUPPLY CAMERA VEHICLE FLIGHT DIRECTION B'P_
- CASSETTE
. TAKE-UP TAKE-UP
- CASSETTE NO. 2 CASSETTE NO. 1
™~
. i
- AFT LOOKING
CANUERA
- STEL R
— INDEX CASSETTES
" CLOCK - STELLAR/INDEX
-t CAMERA
- :
- PIGURE 1. CAMERA SYSTEM CONFIGURATION.
- “1- .
- S Bagils Via
- : TALEST-RETHRE
—TGP‘SEERH‘ Cuntrol System Galy
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Binary Values in Milliseconds
Leest Significant Bit 1
Nearest the Takeup a
e of the Swrmat, 4
. 8
16
. 82
64
i38
358
- 813
1094
2048
4056
&§193
16384
33768
63506
isiove
269144
834z88
1048576
2097152
- 4194304
8388608
16777916
bLLL TRV ]
67108864
1843177328
Most Sigoiflcant Bit - B68435456
Nearest the
end of the format.
Format Charscleristics

Figure 8 is a complete record of the format
for the ferward locking and aftlocking pancramic
cemerss. The following b & description of the
verkau ltems on the ik,

1. Camera Sexisl Number — An imaged
record of the camera manufactures®s serial number,
An even number indicates the aft looking camers.
An odd number indicates the forward looking
camera.

pproved for Release: 2023/10/18 C05144909
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3. Binsry Time Word ~ A recording of
vehicle clock time to the nesrest millisecond, The
time word contsins 29 bits plus a pasity by,

sll. 30 bits are Dluminated 1o provide a reglan,.
tion for mechanicsl readount. Column twopresens

wmmn.n.mdu,m
the pas number have the

i D = The pam is descending from norh w
south,

b. A - Thcpn-klmdhgﬁunmlhw
north.

e. M — The pas Is mined; sscending and

An E added to the end of a pam indicatn
an engineering operation

4. Panoremic Geometry Truces ~ lines on
cither side of the format which aid In determin
ing the locus of principal points of the lem.

8. A nod angle calibration eystem which, Ly
meng of & xenon flash triggered by an oplicd

- encoder mounted on the nod axls, image & serls

of small dots slong the edge of the formm
6. Pan Geometry Fiduclsl Mads - A
image of the 73 holes through the film guid-

Resdle ¥
TALERT-RETIaE
Guatrel Spstsa 6™y

e ) Y -
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CENTER OF FORMAT
RAIL BOLE

SERIAL NUMBER BLOCK

—-Itq o
Vo N a B
o ) ] ) T \
A e <1 FILJ TRAVEL
l DATA BLOCK
- - Wi i \\
e TITLING
00w o e ot s e———— o B | 7 — INFORMATION
DATA nze '
H. ©. FISUCIAL 6.008 DIAK
, . RAIL HOLE TE MICHDNS DIAK
' PO STRIPE 28 MICRONS WIDE !
Po HGD BOT B3 HICRPRE DIRN ‘
TIHE TRACK 0,008 X 0.048 Al dispasiess we lnches malesr
SLP TIME BITS 6.087 QrAMN stharmive atated, All valses _
oo mumbeef @il es slatwd
: SCAN B Sulermmce
' YEHICLE FLIOHT DIRECTION g
APY LOOKING FORYAND LOOKING NEGATIVE EMULSION DOWN
CAMERA CAMERA

)

; .

FIGURE 2. NEGATIVE FORMAT DRAWING,
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Aable 8. Pansrmic Comern Caliretion
COMPONENT PARAMETER CALIBRATION
Maln Lens Bouivalent Focal Length 33 Microns
Main Lens Hadial Distordon i hllevon
Aain Lems Convergence 60 ARC Eeconds
Heorlzon Opides - Equivelent Fooal Langth . 25 3Microns
Heorleon Optics Principsl Polnt to Fiduelal Interssction 10 dMlcroms
All Lens Aligzenent Horlson 0 Pen and Peo o Pan 80 ARG Beconds
Nod dot encoder Neod angle position One dit 18.78
mre: gee of nod halt
rotation

rails. Mhdehwionﬂmh
dismeter spaced at 1 centimeter intervals with a
doubls hole at the center of fonmat.

7. Time Track ~ An image of & 500 cycle’

per second light pulse which records the camera
lens scan rate.

8. Slur Time Pulse ~ A sretched pulss
which occurs immediately after the clock s inter-
rogated in arder to show the relation between the
time marks and the clock time. This should per-
mit the determination of the tiine st which a
point on the format was exposed with accuracy of
2.5 milliseconds (3 slgms).

9. Swmrt of Operstion Indicator — A crom
imsged near the camesa sexial mumber on the
last frame of the previous camera operation.

Covarsse -

Figure 4 shows the angles covered by the
several camerss. Figure 5shows thetypical tecrain

eoverage expected and lins the covernge for vasi-.

ous altitudes. Figure 6 Is a conversion chart to
determine photographle scale atdifferent distances
fromn the fonmat center over the altitude range
from 80 to 120 nautical miles.

c.mm Callaraticn
'l'he panoramic camera lenses and hovizon

, camerss are Individually calibrated prior to being

mounted on the panocaxmic camera. This individ-
ual calibration consists of determining the prinei-
pal point of autocollimation and the equivalent

focal leogth, and checking the lens distortlon
charscteristics. Subsequent to this, each camera
system s calibrated to determine the position of
the horisontal camerss in relation to their re-
mpective panoremic camens lens. The sorurscy of
these eslibrations is shown In Thble 3.

nGRIZON CAZSERAS

Two horizon carneras are amociated with each
pancramic cemers. "The msgery from the horl
gon camerss i used to determine the attitude
(pitch and roll) of the main panoramle cameras.
The psired horizon cemerss will operate ghmul.
tanoowdy oo slternste pancramic fames. The
horizon camera formats ave exposed adjacent to

-4

—¥OR-SECRET-

the main panoramic frames (Figure 5).
" Korlzon Camera Dsts
' Table 3. Horicsa Camsrn Dala
Focal Length Bl
Degwesion Angls 18 deg
Flltes Wmtten 35 phe Counmandable
== = . Atteouswor
Expomure. .. 17100 e, o
Fim Type ~ Smuluhpundnm-
Anguler Fiddd of view Agx:;ﬁuﬁrﬂdq“nhbr
Umble Format O 2iX080
6.8 or £/8.0 ~ washen,
Apertors 7] 'm mm
polntiog townnl or sway Bom
the sun
Hauéls Via
TALERY-REVHSLE

Buatrel System Baly

Approved for Release: 2023/10/18 C05144909



LYWH0d 30078 YLVC °F unoid

NEOT NOISINW JAILYOIN

TCS-84684/67
3
gl
&:

[ Z ]
« 3903 Wild .
370H UVY MILNGD a3sn ALLNISIU LON
. / 76 '1€ MOY OGNV 9 °F ¥ NRNT0D .
¥ | . . ] . .
S ANVOIINSIS 150N : - INVIIJINGIS 15V
3 & e ¢ a e e 404 € & 1L -
w Frrr T T rrTrrrrrrrrrrirrrrrrrrrrrori
S AVId 48300 - | . .
m | vy Fe——m—e- - - — X3aNI - - - gt e e mmen o r. '
S i LN\ e e e - o GHOR AL e e e — ol e |
m o B - - — — QHOM WL TV20HdD — e e e
N £Li8 ALNVd
o o] §= — 5Bl —-- ._. v - L5600 " ————— e . ..._
m L ]
e ‘Enat
. B ‘
e \
m 3dI¥LS 0d
m - 3003 LYW¥O4
< . |
) HILIWWL - -
=
ws |
=4 1
SR
- bar o | ﬁ sl
o= 8% 8 e T TSN S
wiz®
€5 Al ew

L 4
- ¢

Raadis Via
TALERT-=LTHOLE
Easlrel Spetem Ouly

Approved for Release: 2023/10/18 C05144909

'C05144909




C05144909

Approved for Release: 2023/10/18 C 0514490 g

Handle Via : - TCS-BL6BA /67
TALERT-RETHOLE '
Geantrel System Ouly
) [} .
" /
] § V4
] : r'4
d : A
‘ -

HORILON CAMERA
BTELLAR CAMEWA

PAN CAMERA WD INDEX CAMERA

PAN CAMERA AF

-§-
fsadis Ta -
m p— ' ' TALERT-KEVRSLE -
(™ Seatrel Systsa fulf

Approved for Release: 2023/10/18 C05144909



'C05144909

Approved for Release: 2023/10/18 C05144909 I——

[ Y

‘Hagdia Via
TALENT-KEYHOLE oo v
Eestrol Syatam Daly .

TCS-84684/67

3 )qi“-..._- -:\\ ‘\” t."qp— —v:
% S 1

s - ’ ” v'l
. \“ e - vzg 2
S L.F \ -
pt ' -P_.hfltl\u- Bgut B :.\INI.._I and :

"'.f"'q ""

. ‘r J\- ---w--r-
- i‘ :.(
- _‘_.p-——--"
. -?- = ans .m.\‘TrR-.-L.-—"
by -ﬂ " o =

FIGURE 3. PANORAMIC AND TERRAIN CAMERA C'OVERAGE.
PANORAMIC CAMERA SYSTEM COVERAGE

Altitude (nm.] £ 8 W . 9 100 105 10 ns 12
Frome forvard covar jnm.) 77 82 &6 9i 96 103 106 10 o
Erame width eover (m)] 70 1240 1310 1390 1450 1540 1610 1680 1760
Arsa pr. fr. {sq. n.m. x 10%) 89 100 113 125 139 183 188 134 200

. Misslon stereo cover{sq, num. x 109 49

54 62 7.0 7.7 as 3 102 11
{2 mil ocse film) , :
: TERRAIN CAMERA COVERAGE

AIhﬂmdlhnm-udmlqdhhmhmmhﬁmbdav for selecied dllud-bdw-n
80 nm. and 120 .

Altinde (n.m) o -~ & ® . 10 M 1w
Side dimension of ground patiem - nam, 120.6 1354 1507 1658 180.8
Areccoversgepr. fr. - s A2 10° 1.45 1.84 227 "275 527
Overlop - & 9375 sec/cyde ot 880 7.6 744 767 787
84 621 659 9.0 71.6
«F =
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The horizop camera photographe bave no
epecific’ scele amociated with them, nor do they
have an independent frame number. They arere-
fecred to sa the port or starbowd exposmuwres
amociated with the forward looking or aft Jocking
panceamic camera frame, Port is defined as the
lelt side of the vehicle as the clemver facm In
the direction of flight and siarbosrd s the right
sde. °

INSEX (TnRRnlh) CAMERA

The index camers klhmmnwhuh
provides vertical small-scale phatography. It may

be used for rapld correlation snd indexing of

also provides conjugate Imegery for & rdative
orientation between theindex and mala pancrazic
cameras. This is necemery for eventus] adjustment
of astituds data (pitch, roll, and yaw) between
the stellar and maln panorsmic camerss. Thelndex
camera B preset 1o operate at 9,375, 125,
15.625, or 18.75 seconds per cycle; based an the
planned camera altitude, it can be progreemed
to opeate independently from the panoramic
CHMEras.

Thsm:hbnnltklhamlnﬂgm'i.r

Figure B8 shows the dats block detsils and the
start of operation marks,

1) 1% §

Tallss Gati

szplmunhﬂﬂhguchfnmeu-
quentislly from 1 thru o for soy given pam.
Frame coust would then start at 1 for the fimt
framne of the next pas. Tiikug date would conaist
of misdon munber, pus number, frame number,

The reséuu grid forms a calibrated array of
points oo the photogreph which may beused s
&n sld in comecting the effects of Him Shrickage,
lmdhmtﬁm.ud:mhchm

. STELLRR CAERA

Stﬂhrpbnmphymviduumhm
accurate determination of piich, roll, and yaw
during operational cycles, One stellar photograph
is pointed out citier side with the optical axls
10° sbove the horizontal, A reseau s provided
to conret for hmsge disiortion and to recover

izdex Camars Data geometric orlentation.
e
Focal Langth 3 luh-,“ - Tiabla &, Stollar Comera Dadn
Fiid Aogle Y6 deg Focal Length "% e
Shusenr Spmcn:n X 1/580, 1/500 see ?‘mmu.. C m""a....m with fam
Shustar estary, sMielonoy 87T Yiia Type . s
Rescau Glow plate wht Lo buteval gy Lioed " SSown by 2000 St
Format Sk * 4.5 by 6.5 inchw Frames sppeox 16000
¥k Losd 5inby 2,000 A o 2
Fraczes sppeon 4300 Knes Angle 100°
Ovedep e sty ®  Myw Dimorton 15 micruas (R) 8 mlerons (T)
» 9 -
Eaadls Yiz
= gy e TaiEnT-REVERLE
° - (ST Coutr= S-atem Ggiy
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[ ) ’ ’ .
£ \
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e
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START OF OPERATION
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I
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FILM TRAVEL ¢ - - VEHICLE DIRECTION OF F LIGHT

k L T e e 16.5% - . — e b e et e - ...
DA‘{A ' CENTER TO CENTER OF SIMULTANI 1L EXPOSURES
('@ @
H _ FIRST EXPOSU, !

- | | o
. N1

l- RS . SECOND EXPOSUL,

L | : uETEnmcthCLE

: . ' | I
(6 6@ 0 B &)

T

' smu:—xposum- - ! ! K

I _ | i |
P7 I(ps I(rs)  1(p4) . Ifp3 I(p2) (5 ¥ (P-0) (5.
(6@ @6 10 6 oo
SEVENTH EXPOSLY; = b

NEGATIVE EMULSIOH DO )

FIGURE 1. STELL.A.R 33 U% 15 44 FORMAT,
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Either of the stellar cameras can be capped
if a light source (which could degrade the

imagery from the other camera) shines directly

into the lens.

The stellar camera cycle period is 3.125
seconds, while the terrain camera is operating in
the dependent mode. When the terrain camera is
operating independently, the stellar camera ope-
rates once for each terrain exposure. The lens

serial number for each stellar camera is exposed

on the format (see Figure 9). The time word is
exposed adjacent to the port serial number: The
port serial number is further identified by a **P”
after the number. Start of operation marks are

—\ P P"0V €d for Release: 2023/10/18 C 051449 0 gyt
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exposed adjacent to the time word as shown in
Figure 11.

Although the stellar imagery is originaliy
produced on unperforated $5mm film, it is
customarily reproduced on 70mm duplicate posi-
tives for ease of handling by specified users as
shown in Figure 9. ‘

Present plans call for titling each port and
starboard frame sequentially from 1 thru n for
each recoverable subsystem of a mission. Each
port frame number is preceded by a P and each
starboard frame number is preceded by a S. On
the leader of the stellar film is a listing of the
passes and their corresponding frames.
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