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PREFACE

This publication presents general rechnic

inwrmation for the

early exploitation of photography ob

@m.

ained by the KH-7 camera sys-

& ales, tables, charig, and gra

photo-interpretec’s  use in de

renining  approximate sizes, scales,
and  relatve orientadon of objects or images and is ot meant o

take the place of the more precise mensuraiion paramer

sical information o

ith complete mathematical analvsis foy
N

ion  of quantitative data will be pub d as Par: Il of this

manual.
The ollowing data will be made available for each mis
iy bagis:

@

Lo Camers Datg: Operational focal length, lens distortions,
ramp informations, {ilo velocity, image motion data,
filrer type, fliers, expusures, slit wids
rvesolution,

h, and expected

2. Swellar/index Unit Data: Callbrated focal lengihs,

Listor-
tong, grid intergections, exposures, e,
3. Orbiral Data: A one second or

ephemeris for each
second of camera operation, including velocity, alti-
tude, geographic positdon, time of operar

4. Vehicle Auidtunde: Piich, roll, and yaw,
when available.

P

and rates of each

- i -
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INTRODUCTION

sysem consists of

2. rip camera, a stellay camera, and an

index camara,

The strip camera utilized in the KH-7

systen will provide relatively large-scale, high-
agiity photography of selected target avess in
either monoscupic or stergo modes.
gned 10 provide the photo-brerpreter wi
image congiderably larger and with better ground
than
KH-4 surveillance syster.

{t ig de-

noan

s
rasouiution that provided by ihe present
< The sirip camexa
can roll about lts longitudinal axis toeither side
ground wack increments of .709
degrees s maxioy plug or minug 44
degrees 40 m ows cenieringofthe

target area in the format of the strip frame.

in

of the

inutes, T

Also the camera {8 yawed around its vertcal
axis o eliminate cord

lis force.

¢ Of 4 rotaling
EAC

The strip camera oo

mivyor, a 77-inch focal lengh folded |

(See Figure 1

L1,

ang a oylindrical platen.

-amers sysierm may be GPar-

< 1 modes: monoscopic aLrip, srerev-
seopic superimposed strips, or lateral pairs of
Any of the

vipa.
ui the redl pos

s

THE STRIP

DESCRIPTION OF THE STRIP CAMERA

The strip camera is 4 77-inch focal length
folded lens system consisting of a primary
rotating ruirror, a menigscus leng, a gtationary
primary mirvor, a diagonal mirror, field fat~
teners, a slit plate, and a rotating platen,

The
aft

mirror moves o forward

ansd te produce 30 degree con-

W e —————

AL HANDLING REQUIRED

2

Fadle No I, Roll Posifions Avadindls in Degrevs

{Lefe or Rig

16,807
17,016
17,728

The fHim widih is 9.400 inches with variable
lengrh to each siripdepending onopar RpEYa-

hig system will produc

meters, 1

1 animage at
nominal scale of akour 190,000, andthe nominal

12

sivip will be abowt navtical miles {nm) in
width,
The Jens film resolution will be approxi-
marely 2.3 feet with proper camera ope
Two
with 4 binary i
every .8 second.
Yaw glits are

ration.

g ke are recorded on the film

» word recorded on €ach Lrack

o on both es of the

il a8 an sid in atddiude ¢

CAMERA

vergent photography for the stereo and lataval
pair operating modes. In the mono strip mode
the mirror is starionary at 45 degrees
axis of the lens systenmy.  This s a nayrow

the angle of covarsge

from the

angle lens system since
is only 6.4 degrees with a half angle of 3.2
z primary

degrees across ground track.

nal mirvoy focus the imag

mirrer and diag
slit oure the yo

% platen.

through the

-
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Film Speed
Inches Por Second

>

43,83

i3
2

4619 374,
46,14 ART 40
2.0 3.} 4.8 5.0 .6 4.0 s 250 16¢.4

jengih of Qpwating in Seconds

there will De four vaw slits, two on each
of the filo

from the image s

lines,
i Each pair of slits is offset

slit, one on either side, so hat
the same lmage is exposed ar two different
By analyzing the image displacement
from siiy o slit, rollandyaw canbe

TUNER.,
determined,

STRIP CAMERA FEATURES

Lens: Meniscus Makswoy, Concave-Convex

Type.

Rotating Mivror: . Plano Surface Mirror 33
inch i,u:m*, v,

focal Leng 77 ches,

Three slit Widths Available
wle during operation).

Siit Plate
B0t chang

15t ical

Mirror (focusing rmirror).

Primary Mirrvor Surface Sphe

™ 1l Mirror: Rectengular FlatMirror,

Field Flattener: Two Lens Elements (Chro-

matic Aberyadion Covrector),

3,000 Feet, %400 nch Width,

e length)

DISCUSSION OF STRIP CAMERA

A strip camera s primarily a motion re-
cordiag device which srabilizes an U
the focal plane by muoving the fiim
stationary sliv ar the same spead as the in
moves past When
are im gynchronization, a high resolution imag
is recoyded on the film. Since the fily speed
speed are difficudt o establish
dicle, a discussionofvard

past a

hese Two motions

>

and
n an orbiting v
raused by

rions

£ speed i necessary,

BEEes  in

Assuming a stable vehicle, the camera
il be operated at near the proper spesd, and

images formed are very close to prec seale;
speed of the fiim inage com-
the

e will occur alo

however, as the
bination varies
O8 digrortd

away from synchronous

the line

o,

of flight. This distortion oy smeaving ofirna
iz a direct result of filr-image speeds, and

with the speed available in the KH-7 camera
of 130 is possible along

eI, sinday

flight pach,

Smear ig not the only s list

4 sy

parent in g

ip phote

CHRIDCY

-3
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FIGURE 3, QPERATING MODES KH.7 CAMERA SYSTEM.
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Table No 3. Verdical Coverage Pabie

NPIC/

TP-18,

ALTITU ALTITUDE
NAUTUCAL MILES FEET

WIDTH COVERAGE SCALES
NAUTICAL MILES PRIBLAS

WIDTH COVERAGE
EET

547,200 106 85,275
AR0

85,000
£38,000
38, 400

399,483
LABLENE

588,000
96,000
599,200

Vs
0,000

726,800
7 0

55,000
775,000
780,900

80
820,300
RED 000
811,200

WN?J(’A!,‘)’G{“ o
972,800
875,500

1,06

86,680
£5,249
88,280
86,454
51,780

171,494

1,100,000

o the opri

al Jens-image plang--film-gur

plane rela

- (L0140 dnches,

I general terms, the focus control as-

e tected, the focus outpur sig

is required. The focus drive ot

iz {geverated by

tionship.  The range of focus adjust~ the detector) indicare thar anadjusoment of focus

RON 0Mme-

crotied

raand, then 3 the film platen a c¢
sembly gvaluates the conditions of focus, When  distance, returning the plana of b
departure from the Hmi

cotncidence with the film surface plape. -
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TIME MARKS

aged on the {ilm

A time track will be exp
fron

which correlative rmy be extracted,

This time wrack i3 composed of two separate

time tracks, one oper ar 10 cycles per
second {cps) and one operating at 20 cps.
Binary vime is recorded in both time tracks for

v each
differantintervals G0mali-
rack and 100
(See

redustiancy checks, wi e inder marks

track appsaring at
geconds

pE track;.
inmet, ?igur‘
ovidesd in23 hitg

is repeated avary

The
I an aecuracy of (1 gecond s
.8 second.

The s
and time s

vie word

88

5 v and easy ac
he variability of the time
“k and time word are controlled by the speed

the slit; since this i «

wfor:

fiim movin

. the v8a mdmg, of the i

scussion of Btrip
w size of the time track is 50
small that & s difficudi 1o distinguish individueal

data bits at lesa than 10-time magnification, and

& 25~ or 30-time magnification is ne Yy to

¢ the time track.

adequately

STELLAR/INDEX CAMERA

The stellar/index to be
eniployed in the KH.-7 svstem is the same one
used i previous KH-4 and KH-6 systerns,
{Sew Figure 70 ¢ 5/1units may be operated
4t varying intervalg o produce zdeguate sx-

cameria sysiem

res for artitude determing

¥

tion duriag the
A greater {ibm
Kid-4

B3I~

main sirip camera operation,
aupply  ths
S/1 unicas

available in the
will allow more flexdbility in the

ber of exposures and the

hag been

re artiiude deter-

STELLAR CAMERA *

The stellar camera p:mduces by

the stellar field over a format

diameter. A reseau grid is stpbrirmesed an

image plane to produce four fiduoial marks at
certain intersections of the grid and alsotwpro-

ducs a grid on the exposure. The orientation of
the reseau grid will vary from :
a for

erid will be supplied

iggion o mis-

sion.  Calibration dat amera and i

reseau

data for sach mission,

Frame correlation
lom {rames for cory
and judex frame,

Only the frame sumber willberitledonesch
5 will be numbered consecutively
throughout the wission, Titliag information con-
sion number, date, classification,

marks wil
riong of stellar frame

Appesy on

frame, Frames

sisting of mi
codeword, and a chart cory

will be

elating frames to

PARKES affixed! to the head les

Stellor Camera Date

Lang: Cannon £71.%,
Focal Length: 83 mm.

Cone Angle: 16 degrees.

Shuttey 0.5 second 10 & seconds,
Fiiter: None.
Film Load: Variable 33 mm by 75 w

250 feet.
Format Size

3 inches

37 diametgy,

Raseau Cridi 2.5 mun calibrared

ilable,
a changing siar

redl positions a the stellar
camera will be photographi
4 gince the entive package is yolled to the

case of a negative roll con-

G e

positions,

dition, the stellar unit will be pointing ar ov
near the earth’'s surface; therefore, at g

may not always be available from this source,

Handle Yia
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ol the por-

Wratten 21, The index camera will photog
tion of the earth divectly in lne with the roll

Film Loads 70 rmum by 123 w 500 feet.

posgitinn of the vehicle since the jndex camersa
Format Size: 2.25 inches square. will be rolled the same amount as the main
camera system, Thizswill proclude vawanalysis

Reseau: 2.5 mm calibyared grid, )
8 frames taken gt

and stereo coverage betwe

scale: Approximately 14,400,000 different roil positions,

GLOSSARY

The possible degradation of photography by tine of flight or approximately perpendicular

image smearing is inherent in any aerialphoto-~

to i, depending on the factors involved.

¢ 9, and 10.) Elongation or compression of images re-
Hence, ouae of the major requiremsniz of a sults, and civecular objects may be recorded

system 18 the capability of reducing or compen- EL ﬁilipticai forms.
r-inducing factors.  ALONG-TRACK SMEAR: Image smear parailel

g for the various smes

The following are technical térms most come- 1o the forward moon or flight path of the
mondy encountered with relation tothisproblem: camera vehicle,

$-TRACK SMEAR: img
orward motion or flight path

HEY perpen-

» degradation ov distortion CRO

IMAGE SMEAR:

, usually evidenced by dicular o the
veficle.

ection paralleltothe of the cam

ABIC MR8 Y (78R
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