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. THE NRO STAPF : : - March 7, 1968 .

MEMORANDUM FFOR DR. FLAX

SUBJECT: APOLLO 6 Satellite Photography

- Problem:
. r . P
_ To recommend an appropriate position for Mr. Nitze to take
regarding NASA's presentation to the 303 Committee of APOLLO
6's photographic-capability.

Backg:ound:

The unmanned APOLLO 6, now scheduled for March 2%, 1968
1lift-off, will carry a Maurer camera ''to record engineering data on
spacecraft orientation." The camera will operate at a resolution of
0.3 milliradian and it is estimated that objects 125 by 125 feet "might

-- be detected but could not be identified" (see Tab A)Y The flight path
(see Tab B) will sweep from New Orleans across Savannah, Bermuda,
Mauritania, Mali, Upper Volta, Ghana, Togo, Dahomey, Gabon,
Congo, Zambia, Mozambique, Malagasy, Malawi, Australia, Hawaii,
Mexico and Tuscon.

Present Status:

This experiment has not been introduced to SACC or to the MSFPC.
I learned of it yesterday by reading an informal note from Myron
Krueger to John Kirk. '

In a telephone conversation today, Myron gave me the history of
negotiations on this subject. On February 28, NASA forwarded material
on this experimeht to Peter Jessup for consideration; Mr. Jessup said
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he saw no problem in obtaining 303 Committee approval. NASA
representatives then visited Bill Tidwell and Carl Duckett and out-
lined a plan for having ''the community" screen the photographic
"take'" from this experiment. Again, they were told the plan looked
good. The 303 Committee meeting for last Friday (March 1) was
cancelled and the item was moved to tomorrow's (March 8) agenda.
Myron tells me NASA is awaiting the result "breathiessly, "' since
this will be a benchmark decigion in granting NASA operational
earth-sensing status.

Alternative Courses of Action:

1 see no alternative to an action which would advise Mr, Nitze
of this item and its-background.

The choices lie in what position Mr. Nitze should take, Legal-
istically, he could approve the NASA experiment; however, the results
of this decision will have a far-reaching impact on the DOD and the

_.NRP. Additionally, if he accepts this item for discussion, he is giving

tacit concurrence to short-circuiting already-established DOD-NASA
functioning mechanisms for review and adjudication. While we recog-
nize and have stated that the NASA operational problem must inevitably
go to the 303 Committee, we should insist that the required preliminaries
be observed in SACC and the MSFPC. To do otherwise would be to in-
vite NASA to address its trivia to SACC/MSFPC and its substantive

. issues directly to the 303 Committee.

Recommendation:

I recommend that this 303 Committee agenda item be briefed to
Mr. Nitze and that he be requested to have it removed from the agenda
either prior to or at the meeting and referred to the SACC/MSFPC.

PMAN

Colonel, USAF
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- PHOTOGRAYHIC AS2ZCTS OF NASA
MANNED SPACE FLIGET MISSIONS

B ¥ Background

The Projcct Maercury and 2rolect Gomiai manned flight programs
were characterizaed by a larga volune of significant space photography

acquired for engineering, scientific, and public information purposes.

" Zhotographic subjects ranged £x.‘oa aquipment functions to metsorological

conditions, from astronaut activities to terraia, from astronomy Lo

. Terrain photography experimants have been particulsrly important

in the Gemini series, identifying the potential values of small-scala

‘color coverage of very large areas of tho world for earth resources

survey applications. While the hand-held cameras used by the Gemini

astronauts were not highly sophisticated, r.hcs; instrunents had the

.advautagu of light weight, flexibility, and low c'&u.: ; their publicized

use Eroa. orbit resulted in no unfavorasble interaational reactions.

with ?io,‘,cc: Apollo now beginaing 4its £flight phase in sarnest,

it is timely to review the photoguphié elacments of the upcoming miseions.

.2+ Apollo

The £light ?rog:aa calls for several ucmanned earth orbitnl test

tugh:s to gualify the ﬂigh: sys:m. ..ouowcd by mnncd urr.h orbital
.' :-,w:n'-- . .
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. £11r,h:s.of increasing difficulty to qualily and train the flight crews

and their ground support elemants. The iunar mission attempts would

" " then foliiow.

It {8 expectad that, in Apollo as in the carlicr unissiona, photo-

graphy Irom space of the earth, mooa, and stars will be continued,

although at a lowcij level of activity commensurate with the luanar mission

orientation of the program; the Mercury aad Cemini projects were only

".earth orbital in capability.

Apoilo 5

The first usmonned Apollo missions were reentry and guidsnce

tests using "boiler-plate” spacecraft; the £irst of these to carry

. engineering photography ‘equipnoné was tha £irst Saturn V mission flowm

last year in a highly elliptical orbit. The unmannad Apollo 5 had on

board a fixed, au:ona:icau_y oparatad Maurar multi-exposure cameras

. £ocﬁu’d thzough the spacecraft window. The camera was activated near

apogee, at an aititude of some 10,000 nautical miles, and exposed its
£ilm during the entire terminal phasa of the nission. 7The tiin was
.routincly recovaraed from ﬁhc spacecraft alter its parachuta descent,
sea hmii;ng,‘ and subsecueat picx-up by the aizeraft carrier Bennington.
The purpose of the Maurer pl‘.o:ogrn.phy was to verify :h.v actual

%)
response of the spacecraft to the pre-programmed altitude control

-

.

cocaands by comparison of the f£ilm recozd Wﬁhnn:ﬁcal pcrfotinnco.
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The £ilm records actual spaéecraf: attituda changos and rates from
the fixed camara within the spacecraft in toms of angular motion

of the imaged earth being photographad through the vtndo_v."

Adollo 6
The unmanned Apollo 6 mission schoduled for Xarch 21, 1968,
' vil} also carry a Mgurer cemera to record eagincoring data oa

spacacraft orientation. 4pollo 6 will first fly two circular orbits

"' at an altituda of 100 nautical miles and then dbegin the high sltitude

- portion of the mission. Zae background of tha spacecraft window
through which tha fixed camora is focusaed will be tho earth sub-
satelifte track for the majority of one completo orbit. In order

to make maximum uga of the mission, is is oxnocted that the cuginecring

, £iin data will also ba used by tha earth resoutces survey prograa

. participants to provido an imsight into tho value of this class of

i"pho:ogrsp'hy for each of thair disciplines. It is expected that :h..

_wmore interesting photographs will have a significant pubiic information
' value,

B Anollo 6 Photography

. The oa-board Maurer camera timer is aum::ic}ally activated

e by the acceleration of the spacacrsft at lasunch, %he interxval between

timer activation and £irst exposure is approximately 90 minmites, or
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at the beginning of ‘the sccond orbit, Tue camera then operates
sutomaticaily at the rata of one frama (or exposure) every8.5 seconds

* wntil cthe full 180=foot £ilm aupply 18 cxhaustaed, ox sbout 2 hours.

The orbital inmclination of 32.5° moans that the spacecraft will

encounter both day and night locally as it wmoves castward around the
earth. Because the csmera oparatcs continuously, some 50% of the
.pl.to.:ography will ba of ua~{lluninated areas.

Wich an 8.5~8ccond ianterval betwcan exposures, .t:hcrc will be an
overlap of approximately 552 batwean tho iandividual framas; this will
.pexuit sterco anaiysis of the imagery. Zach frame covers an area
approximately 75 nautical wiles on & side. Because of the overlap,

* each fram actually facludes an avévanc.q o 34 nautical miles along

the sateliite's grouad trace. 4 continuous strip 75 nautical miles

U wide can bo photographed around the globe, but ‘because of spacecraft

‘attitude changes, only approximately 21,000 nautical miles of the

earth trace will be covercd.

The trace on the enclosed map indicates the nominal path of the

spacecraft in the low-orbit phase. The trace is marked to indicate
the initigtion and tezmination of ;Sho::og:ap.hy aad the local dayenight
condition. Thae attachod tabia provides tha list of significant areas

. -

over which the spacecraft will pass while recording photography; the

approximate times of passage are given in bpmom Suudard (m}

and buI Standaxd Times (Z.S"), using the 24-hour m:ati.on. ’
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In summazy, the malor photographic coverage of intercst will b.'

-fm the northwest to goutheast swath across Africa, sterting with

Mauxritania and cné‘i.ng with Malagasy.

The £ine graim color £iia proposcd for use is either S0121

.= (preferred) or $0368. <The maximum angular resolution oi the systea

.18 expected to be on the orxder 0.3 milliradians; under the best

———

- conditions of sun angle aad stmospheric cala, aa object oa the order

, .

0f 125 by 125 feet might be detacted but could not be identified.

[ .

A;:raza grouad resolution for dataction 1is expectod to be on tha order

of 150 o 200 faeet; ideatification is limited to objccts several times

larger than the detection thrashiold. Tor carth rasouzce survay ..

experimentation, this photography should provide a first approximation

-on ';l,a_ys:m:ic » donger duration basis,

.,

. of the data quality thsat future experizmantal satallites may pr_avido :
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" ‘Iaitiacton of photg'graph'y

New Orleans, I.n.
Savannaa, Ga,
Bermuda

. Youakechott, Mauxitaania -
* Bawmako, ¥ali

Batie, Upper Yolta,
Lake Volta, Ghana

. Lome, Togo
- Porto Nove, Dahomey -
. Gulf of Guinca

Bata, Rio Muni )

.+ Libraville, Gabon)

Congo
Baaniagville, Xiashasa
Tshikapa, Kinghasa
Lubuwbashi, Kiashasa
Zasbesi River, Zambia
Zomba, Malawi

" . Aatonio Znex, Mozambique

Belo, Malagasy

P

RS

* 0905 -

Australian Coast (noxth of Perth)

Ayr, Australia
Giibert Islcunds
Hawail, U. S,

" Baja California, Mexico

ZTul}pn, Arizona

.. Eand of earth photography

\

0835
€837
G343
0854
€355
0858
0€58
6900
0500

.1 6900
-7 0502

0902
G907

G939
0910
9.2
c928
€935
0947
C954
1004
1005

0735

0543

" 1254
1355
| 1358
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