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| MEMORANDUM FOR
R SUBJECT

»e

| 1. I recommend that the -2 satellite reconnaissance
| scheme be started at once on a limited basis but compurable -
| to level of effort on Spartan (E-6) by Eastman Kodsk for
Space Bystems Division.

2. Eastman Kodak submitted proposals to 38D on this
latter system on 15 March. We are under restraint from .
receiving dats on Spartan proposals direct, but we have .~ =
i ‘ had some information via ERO. Unfortunstely, information - ..o
; obtained this way is more optimistic on some counts than e
‘ I had been led to believe. Therefore the following enqpari»g«:
song are subject to uncertainties. I have used what I L
believe to be the most realistic data in all cases. ‘,?r

i 3. Both -2 and Spartan are tied to the TtrxAgonu n

; combination so that current TAT uncertainty affects both.

3 I must point out that CORONA suffered through its tirat
year plagued with Thor Agena B problems.-

4. In terms of quality the H-2 8ystom with a 39.4" e
: focal length £3.5 lens has an apparent edge over the 36" wi«z‘
g . focal length f4 E-6 lens. However, the M-2 lensg remains to - 5
| ? be made. Itek expect to reach resolutions comparable to the -
: = 24" focal length £3.5 M lens which are reported by Itek to:
have reached 135-145 1/mm with S0-132 emulsion under dymamic
conditions at 2:1 contrast. If this is the case the N lens
is capable of angular resolution of 2 arcsecs, and thﬂ !-2
lens must be made capable of 1 1/2 arcsecs, :

5. Eastmen Eodak set 88 1/mm as a criteris for tke”‘ o
E-8 lens. HMeasured quality under conditions supposedly
comparable to Itek tests showed a gain from about 80 l/mm =~
to 100 1/mm. This means the E-6 lens is able to reach an s
angular resolution of about 2 1/2 arcsecs.
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6. The B-6 lens has a m angular field by mmr:l- ’
son to M and M~2 lenses (109-5° 6°) Eastnan Eodak expect
to reach 125 1/mm or about 2 arcsecs angular resolution by
working over a smaller field angle.

7. All of this means that under coﬁynrnbla very best
conditions (whl.ch never exist) the M system now credited by
some with 10' ground resolution should be compared to 7 1/2'
for M~2 and 8 1/2' for E-6 (Spartan); or if one insists that
-2 or E-6 can do better the comparison should be 6°-7' for
‘ M, 4 1/2* for ¥-2, and 5' for B~-6. 1 think this mesns that
considering oanly apmant resolution quality both H-2 and
E-~-6 oifer an expected improvement over M and other con-
siderations must be examined to see if the mwmut is
realizable and to choose between M-2 and E-6.

8. One of the defects of E-6 was poor light trans-
mission characteristics. Eastman expect to realize an im-
provement from 7.2 to 5.8 in trapnsmission number for E-8.
This means that relatively long exposures will not be neaded.
The longer exposure times neceded to produce good image on
film call for extremely precise control of system dynamics
to prevent smear. Shorter exposures permit more realizable =
stability. For comparison the following aalcnlntionn ‘were 3u7”

made :
Shortest Exposure Times to Produeo Adequta
Images on 80 132 muion B
¥ 1/300 sec. Wratten 21 filter  1/600 no nlter ‘
H=-2 1/250 mec. 1/500 see. -

E-6 1/150 sec. 1/250 mec.. - E

These numbers can be used only for comparison purposes lna
cause actual exposure values used are & compromise con- |
gidering time of day, meason, latitude of most important
targets, climatology, ete. For example, & sonetines quoted
operational expogure time for MURAL is 1/200 sec. Such an
exposure time for 10' ground resolution sets a total image
motion error of not over 5 1/2% or a smear rate of about

3 1/2 milradians/sec. or better. .

9. The smear rate is caused by uncompensated displace~
ments and rates of motion between ground plane and image
plane which are caused partly by vehicle and partly by




system of better optical expectation than M will be no .
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camera imperfections. . 8n£nrtuntt01y, there geoms to be a
set of stability data vhieh. in general, match either
"present™ or "current” or “planned capabilities™ with
"requirements" almost uniquely for each system showing
that stabllization is, or can be made adequate. I mhould
add that Jtek and Lockheed do not agree even on method of
couputstinn.

10. The rates and displacements quoted for NURAL
show that a smear rate of about 2 milradians/sec. is what
we should be getting and by a very sirange coincidence
this just bappens to correspond to the acceptable smeay
rate for MURAL performing st the guoted B8 1/mm and 10°¢
ground resolution. BErgo, in NURAL "capabilities™ meet
"requirements”.

11. Using what I guessed to bé most reasonable num-
bers for vehicle and camera excursions I calculate ™up to
now” MUBRAL experience showing s smear rate of about 8 1/2
milradians/sec. or a resolution limitation from system A
instability of 12'-15' ground resolution at 1/200 ses. = .*Qi
exposure time. 8Since such calculations are of a stttistical
nature there will be times when either better or poorer
performance is gphown., This agrees with subjective nssean-
ments of MURAL performance. -

12. Without the significant systea stability 1nprava~
ments claimed to have begun with Agena 1164 lost yesterday ¥
and if the above remarks are accurate in general, then any R

better than M performance most of the tiua

13. Using stability dats for preaent“ Agena {whieh -

was to have begun with 1164) the MURAL system turns out to -
be slightly better than LARYARD in this regard. I do not
have "hard” data on LANYARD optical performance, but it l-.,
appears that even with considerably improved stability to
level of 1-1 1/2 milradians/sec. both LANYARD and MURAL are
not matched in optical and system dynamic limitations. !ho
largest source of residual error in HURAL, if the expected
stabilization improvements are realized, then stems from - -
insecurscies in V/H programming. 1 have asked, and Itck
just bappen to have, & proposal for an active V/H sensor.
The Perkin Elmer semsor ought to be lqoked at alsp iz 1t
starts to work properly.
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14, M¥-2 is Bupposed to have about & four times more
accurate V/H program selection than K so that, again, a S
good match is reached in optical and dypamic chametaristzcs.
1 have no data to enable 2 numerical look at E-8, but from .
optical characteristics it appears that M, N-2, and the
advanced E~-8 will all need mnbout equal stabilizatioen.

15. Conclusions on this seem to be that a theoretical =
quality improvement of 20-30% ought to be found in MURAL )
requiring better stabilization and V/H correction; for V 2
either HU-2 or E-6 to show improvements over M also requires

- this same improved stabilizstion and V/H correctiens sub-
stantinlly better than past N experisence.

16. Lockheed have submitted to 858D a shopping list
of Agena improvements including € month, 12 month, and 5
year stabilization objectives. As of nid-xebmaty these
had not been funded and the improvement program consisted
of welght reductions and thrust increases only. The lhiltt
to loft more weight into orbit is no assurance by itsels
of better quality as has just been indicated. Improved
stabilization should have an immediate effect on M and is
necessary for either E-6 or M-2.

17. V¥While it is premature to mlect between E-6 and L A
N-2 at this juncture, it may be worth setting down a few ob~ - .
servations. In bettering the lens to what I have called A
the advanced E-8 Eastman will have to restrict the field
angle and hence the total scan to sbout 50° unless & new
camers is designed. This would negate any lead time nd~-
vantage they may now enjoy. M-2 has 60° and M 70° scan
angle.

18. I see no reason why both ¥-2 and E-8 could not
be used in the dual recovery configuration particularly if -
the new Agena fuel works out. However, again, unless & m
camera design i adopted by Easstman Kodak they will have &
severe film limitation in stereo.

18. There are some differences regarding film 'c:m:lty
between Itek and IMSBC. This probably stems from extent of
liberties taken with present and mmged recovery sywtm. o
¥y ecalculations are: S

s
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Present Recovery System Enlarged Remorwnta X
M ' 2 - 20" diam spools ’ 2 - 21" diam spools =
7800" of 70xm film es. 8700% of 70mm f:l.ln 8.
80 1ibs.. 80 lbs.
7600' stereo 8700° stereo ’
¥-2 2 - 18" diam spools 2 - 20" diam spools
, 6250 of 5" film ea. 7800° of 5" f£ilm en.
‘115 1bs. 145 1bs.
6250" stereo 7800° stereo
E-6 1 - 20" diam spool 1 - 21 1/2" aiam cml
. 7800° of 6.6 ﬁ.hx 8100° of 8.6" !111 :
28 lbs, 110 1ibs.
39800° gtereo 4830°' stereo

The "enlarged" version is actually & very minor dimmtoml .
change. The dual camera systems are inherently weight - = e
limited (parac}mte) and rocking mirror systems are mhorontly
space limited.

20. There m two points to be made here. rirst 'S
requalification of the present recovery system would
probably be needed for the new highor weights. A new

"enlarged"” recovery system ought to be looked at as part
of either M-2 or E-6 preparations at this stage. 8Second,
if E~6 and ¥-2 quality turn out to be as competitive as
indicated here, then & choice between the two should be .-
mads on costs, time of availability, expected total memwt,
and operational complications; none of which can be mpm'ad
now simply because we lack complete data. »

21. In num&[y., the folloving 0pecit1c actions mu’ ;I.;_x-»:;,: N
order:

a. - Approve funding to Itek for small lot lens .
fabrication, design, and construction of zero temsion
£film transport mechaniem, and miscellancous i.tm -

Estimated costs are $250,000.

b. Call in Itek to negotiate specific long lead
items in their test facility proposal and possible -
provision for future improvements with the intent of
early partial funding here.
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