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The attached material represents the current status of my attempts to
block out some aspects of the launch vehicle and spacecraft systems which
are pertinent to the subject mission,

A spacecraft weight requirement is presented and defended, characteristics
of a number of stages are tabulated, the pad situation at AMR is summarized,
and several candidate vehicle and stage combinations are briefly analyzed,
With respect to the latter, weight and performance data are not of uniform
quality since some vehicles and stages are in use, or the data was derived
from detailed studies, while other data are my own "rough cuts'". I haope
that I have been sufficiently conservative, however, to forestall radical
variations in the event that more serious study of any of these is under-
taken.

These rough notes illustrate many of the considerations and engineering -
problems involved, Financial matters have not been treated. Scheduling
played a part only to the extent of aiming at the 1967-1970 time period
with minimum disturbance to Geminl and Apollo programs. No conclusions

or recommendations are made since the intent has been to work up some

raw material for discussion and possible deeper study, '
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GEMINI L SPACECRAFT

Reference: McDonnell Direct Flight Apollo Study,

Report 9182, Volume II, Fall 1962

The "Lunar Gemini II" spacecraft was selected from the referenced

document as a basie for deriving & reasonable spacecraft weight to be used in

performance calculations, This configuration seemed closest to the preseat

Genini 14~day spacecraft which would likely serve as a design starting poiat,

This hypothetical spacecraft was dubbed "Gemini L". The derivation went

as follows:

1.

The reference document listed Lunar Gemini II and Geminl l4-day

system weights side-by-sgide.,

The paraglider landing system weight was subtracted from the l4-day

set and the parachute weight of Lunar G. II substituted,
¥

The lighter structure for L.G., II was not allowed; the lb-day

structural weight was substituted,

The gross growth of the l4-day total from that in the document to
December 1963 was applied to the resulting L.G. II total. (This

growth was approximately 6.8%)

Since the Lunar Gemini system utfilized a service module and Gemini L

would not, the December 1963 adapter weight was added.

For the same reason an enlarged propellant capacity 0AMS system, based

on December 1963 figures, was also added,
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The "Gemini L" so obrained weighed 8867 ibs. In the absence of design
studies, a round figure of 9,000 1bs, was adopted as reasonable and con~-
servative for rough caleulation, The 1,000 ft/sec 4V capability ia the
0AMS system could be used for injection AV, midcourse corrections, maneuver
in the lumar vicinity, or some of the weight could be traded for retro
and/or abort rockets, It mey be expected that experiment and communication

weights will tend to be heavier than allowed.

One of the pfinCipal developmental problems associated with the
circumlunar Gemini spacecraft will conceran the heating probleﬁs on the after
body on re-entering the earth's atmosphere. Present Gemini shingles are
barely adequate for present Gemini missions; much improved shingles would
have to be developed, or a decision made to use an ablating surface instead

{as with Apollo).

No account has been taken of the possible requirement of a launch escape
tower, or of any other abort mode or mechanism. It was presumed that a
72 bhour (one way) "free return" trajectory was adequate; and it must be
recognized that, in the absence of a service module, no substantial modifi-
cation of tﬁe trajectory is possible after trauslunar injection., The AV
required for injection from low earth orbit onto the 72 hour trajectory is

- approximately 10,300 ft/sec,
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WEIGHT

GEMINI 14 Day vs, GEMINI L

Gemini 14 Day Gemini L
Command & Reentry Module 4361 5680
Basic Structure 1333 1409
Heat Shield 324 718
Crew System 985 1120
Communications + Instruments 295 742
Experiments - . 90

(Little difference in remainder)

Adapter 2134 3187
Structure - 425 425
Equipment 1130 1302
0AMS (wet) 368 460
0AMS, Useable Propellant 211 ' 1000%*

(No Retro)
Total S/C Injected 6495 8867

*Provides approximately 1000 ft/sec A4V.




LAUNCH VEHICLES

It is apparent that there is little choice in launch vehicles, Further-

more, the development of upper stages, or rendezvous stages, is likely.

Qualification of hardware for manned flight will be a complicating
factor. In the following mission plans an attempt was made to stay close to

existing developments, proposing minimum modifications.

Short of Saturn V, the only hope for a single launch, direct flight

requires development of a hydrogen third stage for the Satura IB.

The preseat GLV cannot launch a 9,000 1b. spacecraft, The follawing
plans which utilize it presume its performance can fai?ly readily be-
improved a sufficient amount by augmenting the first stage with relatively
small, strap-on, solid motors., There is little basis at this time for
believing that NASA, or the AF, will buy iato the mﬁjor GLV improvement program

proposed by Martin Company and Aerojet General,




St age

Tr anst age

Titan 111

AV Stage 2

AV Stage 2

SV+ IU

SV + IU

SV

Cent aur

Agena D

Agena enl ar ged

2 Agena's
(parallel)

Bur nout

Wi ght

4, 400

5,700

5,700

7, 500

7, 500

5, 500

4, 000+

1, 500

2, 300

3, 200

CAND DATE SPACE PRCPULSI ON STAGES

Propel l ant Capacity
i di zer & Fuel

22,900
/15,450 6 7,450

60, 300
38, 500 & 21, 800

26,586 (off-I|oaded)
16,975 & 9,611

28, 200
23,500 & 4, 700

18, 237 (of f -1 oaded)
15,197 & 3,040

16,026 (of f-1oaded)
13,355 & 2,671

14, 368 (of f -1 oaded)
11,973 & 2,395

13, 077
9,409 & 3, 668

22,783
16,392 & 6, 391

26, 154
18, 818 & 7,239

Specific

| mpul se

314

310

310

430

430

430

430

290

290

290

AV with

9.000 Ib. §C

10, 100

16, 526

10, 300

13, 788

10, 300

10, 300

10, 300

7, 547

10, 300

10, 688



