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. In this paper, the

SUMMARY OF GEMINI RENDEZVOUS EXPERIENCE

Glynn S. Ianney
NASA Manned Spn.cocra.t‘t Center
Houston, Texas

Abatrach

A significant portion of the Geminl program was
devoted to the rendexvous problems One of the major
cbjectives was to establish a base of opermtlonal
experience and confidence in the teachniques.
and flight test cycle is
revieved to provide an outline of the Geminl reaulis.
Many various considerations were studied and several
of the more important factors are discussed as to
their influence on the different cholces and subse-
quent operations. The flight test results are sum-
marized according to technique and performance such
as propellant costs, satisfaction of conditions, et
ceteras Overall, the conclusion is that the base of
experience ham been established, the rendezvous
sequency is practiocal, the systems and the management
of these egystems have been satiafactory in accuracy
and performance, Further study and a continued, de-
tailed preparation will be the key to the future uses
of rendezvous.

I, Introducticn

The intent of this paper is ‘o briefly review
ths rendezvous experience gained in the Gemini
£1ight test program.

From the begimning of the Gemini program, the
study and execution of rendezvous teclniques have
been & major part of our flight test objectives. The
interest in rendesvous is based on the required mas-
tery of this operation for the Apollo lunar landing
progran and as an cperational cornerstons for any
other potential manned space flight programs, In
Apollo, as is probably well kmown, the lunar orbit
rendezvous and any remcus rendesvous depsnds upon
the type of expsrience gained in the feminl program.
In Gemini then, the intention was to esteblish the
bage of experience with rendemu- required for
future plamming.

This objeotive became an integral part of the
planning for all Gemini missions as we procesded
from the first marned flight through Gemini 12, On
the first few [lights, we plarmed to exercise the
spacecraft systems and flight crews to bulld up to
the later rendegvous. Geminl 3 provided the first
test of the mansuver and guidance capability in
orbit. Our first station keeping exercise was
attempted on Gemini 4. A ologed loop radar-guidance
systen test with a rendesvous evaluation pod was
planned on Gemind 5, but was delsted in f1ight be-~
cause of other problems, The Gemini 7/6 flight of

" the two marnned vehicles represented the first opers-

tional rendezvous. This capability was extended to
dooking with an Agena on the Gemini 8 flight, Gew-
ini 9 compressed the time #cele one orblt in arriv-
ing at the target docking adapter and then performed
two different types of re-rendesvous with the same
target vehicle. After the initial rendesvous with

‘bility of success for the besic rendezvous plan. -

the target Agens, Gemini 10 used both the Agens and
ita owvn maneuvering capability to rendezvous with a
completely passive Agena, which was placed in a
higher orbit af'ter its use on Gemini 8, A very
rapid rendezvous, less than one orbit, was accom-
plishsd on Gemini 11, followed by a re-rendezvous
later in that flight. Gemini 12 schieved rendezvous

in approximately three orbits with & fallure in the
radar system,

All of these flights contributed a great deal in
establishing the required base of operational exper-
ience and confidence in the rendesvous technique.

Il. Fepdegyous Develomment

During the planning for the rendesvous, a very
large number of factors were oonsidersd in srriving
at a basic plan for the first several rendesvous
flights. For our purposes here, it will be useful
to consider some of the more important considerations
which lead to various cholces:

o Leunch windows and recycle capability

« Performance characteristios of both vehicles
+ Desired terminal phase conditions

s Systems performance

» Congiderationg for the grownd tracking in-
tervals and flight crew procedurss

These and other factors represented different
types of problem arsas whioh wers concurrently
studied in the planning cycle. These problems were
studied In the broad context of a comparison between
three different schemes of rendezvouss

+ Direot ascent
+ Tangential
o Coelliptical

The salient features of each of these three
schemss are represented om Figure 1 in Agena centersd
curvilinear coordinates.

. It was found that scme considerations were rela-
tively insensitive to the choice between the three
schemes, while othor- were a very strong funotion of
the technique. Our study effort, then, was oriented
tovards achieving the best compromise of all of ths
major considerations the maximum probe-

On the sudbject of laumch window and recycls, the
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" Mgure 1

X Thisg inclingtion was established by launching the
Atlas-Agena on & laumch aslmuth slightly north of
east, The apaceoraft could then be launched fron
the Cape at various azimuth on the same and subge-
quent days over a fairly long period of time (135
minutes) esch day while the target orbit was not
very far removed from the position of the lawmch
slte, This provided the first requirement for a
launch window, 1. e., an opportunity to launch close
to the target plane with an scceptably small perfore
mance penalty. Figure 2 1llustrates this situation,

TANGENTIAL
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Figure 2

With the 135-minute opportunity, the phasing of :
the target vehicle with respect to the spacecraft :
COELLEPTIC at launch 1s determined by the target vehiocle alti-

Y . tude. The length of flight time which is usable for

orbital catchup then establishes the duration of the

launch opportunity. For sxample, after the Atlas-

Agena lmunch, the target vehlcls wlll be very close

to in plane with the launch site one orbital period

later, A target altitude of 161 nautical miles

oircular provided a reasonable repstition of launch

opportunity on stbsequent days also.

‘ The terminal phase (approximately the last 20-
‘ 30 mtles) repregented an area of considerable study

problem amounted to finding a cowbinaticn of target  and planning. It is in this area where the gross

vehicle inclination and altitude which would provide vectoring of the two vehicles to a reasonahle prox-

a sound operation for the planned and sequent imity i accomplished and the transition to the rela-
days. It should be noted that, early in the plamning, tive sensors and techniques (redar, visual) ocours.
the simultaneous countdown of both vehioles with In & senge, this is similar to the croms country

laumch on the same day was introduced and selscteds  navigation versus the spproach snd landing problem
This choice influences the launch window disoussion  for airoraft. Given the assumption that the ground-
to a certain sxtent, but was prixmarily selected for  based vectoring could establish a specified rela-
other reasons. At the beginning of the planning, tive condition, vhat would be the optimum petup for
the Agena systems® 1ife was planned aro five days, the onboard closure? The solution to this problem
end the gpacecraft around two days. 8 fact and sntailed setting up the approach trajectory to
other orbital mechaniocs conalderstion lead to launch~ satisfy a number of considerationss

ing the Agena target vehicle first. In order to have

as many launch opportunities as pouiblﬂ, a same-day o 4 relatively consistent epproach trajectory
launch locked demirable. . Also, the Merdury experience for ease of pllot monitoring
wviththe difficulty of manned vehicle countdowvns leads
up to the philosophy of having the marmed vehicle in o An approach with a minimm sensitivity to
as flight-ready a oondition as possible jat the time disperaions
of committing to the Atlas-Agena launch.. Besidea
having the hardware in this launch condition, the » An approsch which would permit the use of
wncertainties of weather were also minimized by rather sinple onboard teclmiques to back
launching on the gsme dey. - ‘ up equipmant failurea

"In selecting the target orbit inclination, we Figure 3 represents the terminal phase situe-
desired to have launch window opportunities over tion for the co-elliptical approach. It was found
five dsys with a reamonably small out of plane con-  that this form of terminal phase satisfied essen-
dition, Ain inclination slightly greater than the tially all of the requiremsnts on the terminal
latitude of the launching site provided this festurs. phase.
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Fgure 3

The approach trajectory alweys looks esmen-
tially the same in attitude history, lins of sight
rates and maneuver sequences. The sensitivity to
dippersions was much less than in the other two
flight plana, the direct ascent and the tangential
method, The seleoction of the travel angls during
the termingl phase (on the order of 1300) provided
& reasonable time line for backup procedures, pro-
vided the capabllity for initiating in sunlight,
using the flashing lights and the star
for the approach and the braking and dispersion in
daylight. It was also found that the mansuver to
initiate the terminal phase was along the line of

cycle. Radar ranging, accuracies and propellant
quantity continued to effect the details of the

to varying extents. For example, ths logic
for dec to use the Agera for all plane changes
above a certain valus depended upon the amount of :
Gemint propellants. Acouracies of the guidance sys- W/ !
tem were a major faotor in sslec ing the mumber of
midoourse corrections in the terminal phase. 5

To achieve the maximum Probabllity of success,
the intervals between grownd tracking opportunities
and the maneuver sequence had to be evaluated and
woven into the overall plan.

Based on thess and the other factors, the mission
planning oycle arrived at the 4~orbit rendesvous plan.
The relative motion of this plan is shown in Figure 4.

APOGER HEIGHT
sight to the target and the msgnitude is essentially ADJUS
proportional to the physical geometry. These and DENT
other pllot-oriented desirable features of this Y -~
approach were the p resscns for the selection /
of the co-elliptical type of flight plan.
The performance and capabilities of the systems Figure 4
were a ocontinuing iterative input to the plamning
MISSION INFE, Ab, LIGHTIRG AT BRAKING
ORBII MIIES
Realred Actusl
7/6 4 15 «5 MIN PRIOR 1.5 MIN AFTER
T0 SUNRISE . SUNRISE
8 15 20 335 1 MIN AFTER 10 MIN AFTER .5 MR PRIOR 8.5 MIN AFIER
DARKNESS 70 SUNRISE SUNRISE
9 12.5 285 290. 3.5 MIN FRIOR 5 MINX PRIOR 5 MIN PRIOR 6.5 MIN PRIOR
0 DARKNESS T0 SUNRISE
10 15 305 585 3.5 MIN PRIOR 5.5 MIN PRIOR 5 MIN PRIOR 7 MIN PRIOR
T0 DARKKNESS TO SUNRISE
1 10 350 400 g MIN APTER 10 MIN AFIER 3 MIN AFIER 5 MIN AFTER
DARKNESS SUNRISE
12 10 300 295 11 MIN FRICR 6.5 MIN FRIOR 12,5 MIN PRIOR 8.5 MIN PRIOR
70 DARKNESS T0 DARKNESS 70 SUNRISE
TABLE )
=3
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'ma‘uliont faatures of m: schems are:

» Yo spaceoralt maneuvers during the first
orbit_ to allow spacecraft checkout

Y plninod point to correct any dispersions
from either of the two lawnch vehicles {1ift~
off time, altitude, out of plane)

o The téermina) phase initiated from m coellip-
tical orbit 15 miles below the target orbit

In terms of understanding cur later rendesvous
f1ights, 1t s useful to keep this plen in mind,
The 3-orbit rendesvous is espentially & ocompression
of this schemej the l-orbit rendegvous is e schems
for correcting most of the dispersions before ter-
mingl phase, and only had a 2-second lawnch window
since there was noplace to correct for lift-off tims
dispersions. The terminal phase decisions have been
substantiated and exercised on all the flights.
Also, the characterisiics are generally the same al-
though the geometrical scale is different for various
reasons, The re-rendemvous operations were further
flight tests in evaluating other espects of ground
vectoring and terminal phase capabilities.

&lle Flight Remilte

With the 4-orbit plan as the basic technique,
the primary rendesvous sequences for each flight ex-
copt Gemini 11 wore rather minor modifications of
that baseline misaion. The objective of rendezvous
in the first orbit on Gemini 11 resulted in a com-
pressed plan designed to sst up the required condit~
iong for the initistions of terminal phase at the
firat apogee. . On different missicns, several re-
rendezvous exercises and s dusl rendesvous with
another Agena wers corducted, All of these will be
discussed in the following mection.

As a repume of all the rendeavous experience,
Table 1 1s & gross sumary of some of the more sig-
nificant features of each flight. This reference
tsble will be useful in our further discuseions of
each individual fiight.

« The fyps of rendesvous, 4-orbit, 3-orbit,
l-orbit as an indicator of the basic meneuver

sequences
» The light conditions at terminal phase initia-
tion and braking )

o The total propellant costs, ctusl and best
proflight eatimate,

Notloe the different {ypes of maneuver sequences
whioh have been flown, A4 2-orbit rendervous se-
quence had alsc besn studisd for awhiles for Gemini
12. It was found the various requirements for
guaranteed rangs for radar lockon and the dasired
lighting oreated a situation vhere the accuracy of
the radar syatem vas not pufficlent to detect and
correct mmall leunch dispersions quickly enough.

The 4ifferentisl altitude variation is s messure of
the scale of the terminal phase. Since this coellip-
tlo orblt period provides pome of the phaging for.
the terminal phase, the lighting becomes more sensi-
tive to dispersion eas the differential altitude ( fn)
is reduced. EHowever, a 10-mile /& has been used
extensively and accurately; a valus of 74 miles was
used on the OJemini 10 passive rendezvous. The ex-
perisnce is that ground veotoring snd certain onboard

-

vectoring techniques can estadlish the & and subse-
quent lighting fairly scourately. Notice the desired
versus actual lighting conditions attained. ¥Notice
also the different lighting requirements. Thege are
an indication of the orew sbility to handle a vide
range of lighting conditions. Propellant costs are
alpo a key measure of tha suscess in rendezvous, '
since that will continue to be a very precicus

" oommodity. These are some of the main features

which should be noticed as the individual flights
are discussed,

. The Gemini 7/6 mission, as flown, was a unique
result of the loss of the Agsna target vehicle on
the first rendezvous attempt, and the svallability
of the Geminl 7 spacecraft as &« target for rendezwoua.
At the time of the Agens fallure, the Cemini 6 mpace-
oraft and launch vehicle were completely checked out
and ready to lawmch. The schedules for the naxt
launch was uncertain because of the need for analys~
ing and possibly modifying the Agena stage. The
Gemini 7 mission then became a logical target for the
-conduct of & rendezvous exerclige, albeit without the
possibility of docking. With the addition of the
redar trangponder on the 7-spacecraft, the rendes-
vous plan remained unchanged, although the removal
of the Agena vehicle with its large capacity for

_ maneuvering increased the nescessity for an accurate
lawnch,

Eight days after the Gemdni 7 launch, the Gemini
6 vehicle was counted down, ignited and then shut
down when an electrical connector plug disconnected.
Three days later, eleven days after Gemini 7 11ifte
off, Gemini 6 was launched on its rendezvous mission.
This launch operation must be viewed as a tremendous
achievement Yy the launch team organization.

The maneuver sequence iy described in relative
motion coo:dim.teu in Mgure 5.

{
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COELLEPTIC PHASING

g0 | INYTIATION >
PLANE CHANGE |
APOGEE HEIGHT
ADJUSTMENT
Y
Figure 5

The soquence was essentially nominal with a
slightly larger plane change msneuver than on subse-
quant misaions. Thers vwers no unexpected ocourrences
on the rendezvous and the £light test results veri-
fied the planning end training sctivities. Fropell.
ant costs were reasonable throughout the sequence,



325 pounds total, and 180 pounds for terminal phase.
It wvas also found that, for comfortable station keep-
ing, the relative range mist be maintained at values
less than 100 to 200 feet.

The Gemini 8 sequence was essentially a repest
of the previous mission and the first rendezvous
wvith the Agena target vebicle. Both vehicles wers
ocounted down simultan and launched on the same
day, March 16. The sequence 1s in Figure 6.

" NAUTICAL MILES 1000

COELLEPTIC PHASING

80] TERMINAL PHASE
INITTATION \
PLANE CHANGE
APOGEE HEIGET
ADJUSTMENT

Figure 6

The maneuvers wers close to nominal, 335 pounds
for the total sequence and 160 pounds for the ter-
minal phase. Agein, the operation verified the
preflight numbers and docking was slso reported to
be very simllar to docking trainers on the ground.
The reflected light from the Agena at braking wvas
reported to be very bright and almoat uncomfortable,
but did not present a problem. The time of the
initiation of terminal phase was the farthest re-
moved from the planmed time of &1l the flights be-
cause of ground radar data problsm, which was
reflected in ons of the phasing maneuvers., 4
planned re-rendesvous was performed later on Gemini
31171;::1:30 of the early termination of the Gemini 8

After the two successful 4f-oriit rendesvous,
Gemini 9 was planned sa & 3-ortit rendezvous £1ight.
The first launch sequence was terminated when & com-
trol problem in the Atlas vehiocle resulted in the
loss of the vehicle before boopter engine's outoff.
At this time, a specially designed vehicle, the
augnented target docking adapter (ATDA), was pre-
pared for launch. This vehicle had been contracted
for and bullt after the loss of the Agens on the
first Geminl 6 launch attempts The ATDA was a non-
Propulelve stage with most of the other equipment
capabilities of the Agena, i.e., the docking mechan-
im, control symtem, electrical system, commmication
and command system. On June 1, the ATDA was placed
in a 161 oircular orbit by the Atlas. The Gemini
oount progressed to within two minutes of 1ift-off
when the guldance tergeting update from the radic
guldance facility wes not received. This caused
8 sorub of the launch.

Two days later on June 3, end with more backup
computing for the targeting update, the Gemini
vehiols was lawnoched on the rendezvous flight. Tele~
metry indications from the AIDA warned of a strong
possibllity that the shroud wechanism was still
attached and covering the docking cons., The flight
Flen would be modified in real time based on the W/
pilot confirmation of the shroud condition. The
sequence on the primary rendexvous is shown in
Figure

NAUTICAL MILES 600 x

TNSERTION

Figure 7

In oompressing to the 3-~orbit rendezvous, the
spacecraft guldance system 1s used at insertion to ./
trinm the orblt dispersions in altitude. A phaging
maneuver is performed at first apogee to set wp
termingl phase conditions. A special met of two
maneuvera is then made. The first manguver, about
thres-quarters of an orbit after the phasing mansuver,
is & combination manesuver to adjust small dispersions
in phaping, height and out of plane. The next manew-
ver (Hyp) established coelliptioity and.nulls the -
remainder of the out of plane velooity.

The 3-ordit rendesvous was successful and,
again, the flight parametera were as expected. The
total sequence of maneuvers through station keeping
cost and terminal phase for the Ah of 12 miles used
290 pounds of propellants. With the comfirmation
that the shroud was still attached despite attempts
to free it, a modification to the originsl flight
plan was made at this time. The ro;rondo!voua exer-
cine, previously planned on Gemini was conducted
with the purpose of evalusting the lighting and
approach on & simulated-passive target. This type
of exercise was planned as & step in the preparation
for the passive rendesvous scheduled for Gemini 10.
The re-rendezvous was a simpls one in that & radial
maneuver of 20 fps was made resulting in a return to
the terget vehicle one orbit later. The mgximum
range was 11 miles. No speocial problems were en-
oountered in this sequence.

After thisg exercise, another re-rendezvous was
set up for the fallowing dsy of the flight plan.
This called for an approach from above with braking
in deylight to simulate the lighting envirprment in o
the case of an abort during the powered descent of




the Iunar module. The phasing maneuvers were com-
puted on the ground and performed nominally. The
termsinal phase was conducted from 7,5 miles above
the target., Propellant costs were reasonabls at 137
powds. The lighting conditions were difficult for
pilot monitoring snd interpretation in that the tar-
got was cbserved against the earth background, (with
scittered olouds) and the relative motion appeared
to be very fast. This approach precludes ths line
of sight control visually because of the lack of o
refarence. A spacecraft oonfiguration change which
had been planned and then implemented on Gemini 10,
waa dealgned to provide a more accurate reference
with the platform-computer combdnation than the
eight~ball display. This feature, oalled ths iner-
tisl needles, is sinply the option 4o displey on the
flight direotor needles an error from a selected
insrtial angle, Tor any lighting or backgroumd con-
dition, this would provide an asourate display of
the Inertial line of sight travel, However, the
Geminl 9 experience indioated that approsch from ‘
above could be troublesoms, especially if the visual
;ororunco had to be used in the event of equipment
silures.

The (Gemini 10 mission was a dual rendezvous
flight in which the lawnch timing and planned manen-
vers sequence had to be arranged to first sccomplish
the Geminl Agena rendezvous and then uge the Agena
and Qeminl propulpion to schiwve a rendezvous with
the "dead" Agena from the Genini 8 mission. The
primary rendesvous was planned essentisally the sems
as the 4~orbit missions of Gemini 6 and 8. This was
used in ordsr to provide & demonstrated rendezvous
technique and the proper timing to attempt an exer-
oclge of additional onboard capebilities. Until this
time, the grownd complex had provided the maneuvers
for the vectoring to terminal phage conditions,
Gemini 10 included an operational exercige to svalu-
ate the onboard computations of this maneuver se-

quence. Ths phasing mansuverp wers computed against ™

the supplied Agena vector with the spacecraft vector
from the inertlel guidance wystem and then updated
by star sightings, Probably the most signiffeant
feature of the primary rendezvous was the propellsnt
usage in the terminal phase which was considerably
higher than previous flights. During the final
visual phase of the terminsl phase, the vehioles wers
on the order of one-half mile out of plane which re-
sulted in the expenditure. This experience renewed
the Intarest in the sensitivities and popsible fruel
oosts in the terminel phase. It also again demon-
strated that it is expensive to drive out dispersions
which are of a nagnitude to be properly an “orbital-
mechanics” probleme.

The phasing maneuvera were pe: ormed, based upon
the ground tracking and eomputa of relative
orbits of the Gemini-igena combination and the 8

Agena. The terminal phase was set up at aAh of 7.5 .

mlles; initietion ococurred approximately halfway
through the daylight pass in oxder to have an ob-
sexrvable target gseveral minutes befors Anitiation.
The transfer angle of the terminal phase wes 80° in
order to allow breking and station keeping before
.darkness. The propellant costa were approximately
180 pounds compersd to a preflight estimate of 160
pounds.

Geminl 11 was planned for a rendezvous in the
first orblt in order to explore that end of the
spactrun. Besed on timeline end sccurscy studies,
a tralling displacement in x and y was established
as an alning condition, Prior to this point,the

tining of the launoh and the corrective mansuvers
were designed to meet the desired conditions at
spececraft apogee, At tha! point, the maneuver to
initiate the terminal phese intercept was performed.
The relative motion is shown in Figure 8, :

&x
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Figure 8

All waneuvers were within sxpected tolerancs
and the entire rendesvous seguence wvas ccmpleted
for 400 pounds of propsllant. This flight demon-
strated the equipment and procedural performsnce
which may be required on scue lunar sbort ssquences.
Leter, a slightly differsnt re-rendezvous was per—
formed on Gemini 11. After separation from the
Agena, the mppaceoraft was vectored to an orbdit with
all of the same oharacteristics as the Agena orbit,
exocept that 1t trailed in position by 15 miles.
Over the sleep period, a slight dispsreicn in the
setup caused the two vehioles to separate to a &is-
tance of 25 miles. This gtable-orbit condition im
or interest as a technique for freesing any relative
motion and selecting the time of rendezvous on an
as~desired basis.  This valus of range also leads to
relatively low closing welocities (~ 10 fps) at
braking, The exercise was conducted primarily to
determine how well the ground system oould veotor
the spacecraft to » The total intercept
travel was 292° with both the initiation maneuver
and a mid oourse correction being performed, With-
out a radar at this time of the flight, Gemini 11 had
no difficulty performing the braking and the entire

sequence cost on the order of E7 pounds of propsllent.

The Geminl 12 sequence was very similar to Gemini
9 which was shown earlier. The most sl t
feature was the performsnce of the phase
from a Ah of ten wiles with no radar, The entire
sequenioe was computed and performed from the radar-
fail backup charts. The approximate usage of 112
pounds of propellant is a measure of how well this
phase was conducsted.

In revieving the flight record, the propellant
costa for the rendezvous misdons have been close to
nominal. It is upeful to lock &t the two different
phases of the sequence, the setup for terminal phase,
and the terminal phase itself, The acouraciea of
the lauwnch vehloles for ingertion, and the ground

o
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and onboard mystems for the setup vectoring have
been very goods The propellanta required have been
very close to the budget, within a few percent. It

has almo been ths expsrience that, for any dispersion

in the launch phame, the tracking and computing
acocuracies are very adequate for trimming out such
dispersicns. Terminal phase costa have been reason-
ably close to the preflight expected values. This
phase is characterized by the reguirement for mull-
ing all of ths dispersions to preclsely zerc. For

a digpersion vhich is not large in the setup phase,

8.g«) o5 mile, a considerable cost may well be neces-

sary in the termiral phase to eliminate that disper-
slon. Also, the problem is primarily one of orbital
mechanios even after the final midcourse 1s made in
the terminal phase and the range 1s down to one to
thres mile s, depending upcn the Ah, Flight results
are shown in Figure 9.
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FMgure 9

Although thau costs are only acourate to perbaps
arning

15 pounds, there is every indication that pl

mst assune at least twice as much fuel as the theor—

otical minimm, It 1a also evident that, for cost

considerations, the Ah must be set to some low vulus,

(1.0., & low energy transfer) oonsistent with the
accuracy required for the setup and mainte ning an
obvious crew indicstion of positive olosing veloci-
tien at the brak .ag phame.

In summary then, this rather brief degoription
of the planning and flight test cycle of the Gemini
rendezvous missions should provide at least an ocut-
line of the program results. Further, it should be
stated that the flights have validated the detailed
approach in the planning and have given increased
confldence in the systems available for schieving
the remdexvous, and the ability of the growd and
flight; crews to manage those systems.

XVa. Conoluaions

4 base of experience in rendesvous has been es-
tablished in the Geminl progran through six 4iffer-

ent rendexvous flights, Each flight has made various

contributions to our knowledge and understanding of
this operation, And, from each flight, numerous de-

* talled conoclusions and changes have been fed back

into the program. In sd2ition, with this first
series of rendesvous missions, s mmber of general
conclusions oan be drawns

1. Careful and detailed planning and a buildup in
the f1ight experience has maximixed our potential
for the pesrformance of the rendesvous misslons.

2. Rendesvous is operationally practical as demon-
strated by the number of different f1ight crews and
the different types of rendesvous,

3« The gromnd and onboard aystens ars adequate
umtingthoaoomwmdporformo::,m.

4o Continued study and detailed preparation will be
the key to suocess in future rendexvous missions.
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