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PREFACE

The infcrmation reflected in this repczt bas been prepared
primar:ly fer the use of Foreign Technology personnel engaged
in the analys:s of the Soviet cpace effort. Captain James W.

Zimmer provided sign:ficant research and contributions

+0 *he material in Sestion IV conceraing orientalion systems.

The study of the Soviet space effext 25 an Air Ferce Systems

Command project, and this report will be of particular

o

interest to individuals cenc=rned with Soviet deorbat, retro-

|
]

thrust, ang re-entry technigues., This is a technical suppert

document for Project 6182, Task 61%20473.3.8,3), assigned to

the Air Force Missiis Development Center.

This Foreign Technelogy dozument haz been reviewed and is
approved for disiribution with:n the Ay Force Sy..ems Command.
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iU) SUMMARY

Purpcse
This report was prepared o satis{y requirements established
by the Foreign Technology Division Vostok Technical Operational
Project Spec:fication {TOPS}. These regquirements are reflected
cn page 47 of the TOPS as Tack 61820473.3.8.3}. &1
The following ccnclusions are presented:
a. A decision te deorbit a vehicle is maﬁe by the Moscow
Mussion Gontrol Group based on degree of mission accomplash -
ment, the cosmonaut's .recommenda:.ians. and orbkital paramelers
determined by the space tracking net. 87
b. Ground commands are passed to the Vostok electronic
pregrammer, pcseibly via a higkly directive radar link frem either
Kagnchatka or the Tyura Tam rangehead on the resevery crbit.
These comman-s are liksly ru the (orm of precision times foT
automatis activation of deorbit events; the =csmonaut will
monitor and verify the automatizc gequence. The Soviet Space
Event Support Skips {SSESS} alsc moniter the deorbit phase and
could be utilized in the deortit command link, BT
c. There is a separate automatic deorbit uri.ntaiion

system aboard the Vostoks which utilizes 2 sun sensor, g7=0s,

i1
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and horizon scanners. Three gyros and three actuators 2re
utilized with the following mechanization affording the greatest
precision zad ease ui operation:

{1} As the vehicle crosses into the sunlight oo 1ts
recovery orbit, the solar sensor s used to align the longitudinal
axis direcily at the sun; at the 2ame time a sec of three caged
crthogonal bedy-mounted gyroe are set into motion to warm up.

{2} Once the sunline 1s preciscly eetablished, the
body -mounted gyros are uncaged by the cosmonaut, thereby
establishing a highly accurate inertial attitude reference for
deorbait,

‘3) With the inertial reference established, the
vehicle is then oriented to fire the retrorocket at the programmed

time and in plane angle to achieve impact in the designated arca.

AT
d. The r:trc:o.- et unet is 1dentical on all Vostoks and
Vostolk-type vehicles (Sputnik 4 and Cosmcs 12 are gpecific
axamples); it has a nominal 40.3 -second burning tarme and 18 2
single chamber, liquid bipropellant turbopurnp rocket. The
mstimated thrust 3s 3,580 + 380 pounds with a velocity decrement
a {aY) of 464 + 49 {t/sec. The retrorocket has a constsat ar:

therefors, it is necessary for the Soviets to adjust the 1.tcoprich

v
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angle for each cf their satellites in crder to achieve impact at
spenific locaticrs, This will result 1n both pesitive and negative
retropitch angles being possible for the Vostok series. 8

e. About 8 to 9 eeconds after termination of retrothrust,
the life suppo-z: cabin is separaied fromn the instrument and retro-
package. Both units re-enter the atmosphere at- an angle beiween
1.7% anad 2.5°, &7

f. The life support cabin must be reoriented to place
the heat shield along the path of the velocity vector; there is no
specific telemetry to verify the exact nature of this event, i8]
Background Highlights

Information utilized for this paper consisted of Lockheed

ESS reports, Gendyear Astroanaiys:.s reports, Fo-re:ign Tech-
nology Divisicn studies, and other intslligencs coniractor studiee,
All! basic material uzed was a2t the Sacret or lzwer leve' how-

ever, there it ather baslka. wnd data availabie to substantiale

portions of the repor i’..l

| 50X1 and 3, E.0.13526

¥

Discussien

* See Section I for an introdustion and remarks on sorac basic

assumptions made for purpcses of this report. (U}
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SECTION I

(U) INTRODUC TION

l. There are several basic assumptions which have been used
throughout this report, There are valid reasons for most of the
assumptions; however, in some instances, only a '"'best guéss”
is possible. The following items form the basis for most of the
statements reflected in later sections:

a. The Vostok is a2 simple ballistic vehicle which produces
no lift and follocws a purely ballistic re-entry trajectory.

b. The deboost retrofirings for the Vostoks all occur at

approximately the final equatorial crossings of each vehicle.

¢. The ballistic coefficient ( } for the re-entry vehicle

CpA
is about 100 Ibs/sq fr,
d. The re-entry angles of the Vostoks were within a -1.7 to
-2.5 degree range.
e, Small changes in orbital and deboost parameters have a
marked influence on impact dispersicn, For a re-=ifiry angle on
the arder of -20, an error in retro alignment will yield a2 25-nm
per degree error; sirmlarly, the impact point errcv due to retro-
velocity ampulse error is on the order of 2.5 nm pr t/sec, whereas

landing errors due’'to altitude errors are about 25 nulc s per mule.

—S'E‘eﬂ'ﬁ_ AFMDC 63-6252
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! 1o

2. ln many instances, the available information allows a choice
of several alternatives as to the actual meaning of an observed
event. In those cases, each of the possibilities is listed and

discussed. (U}

e LI

i i
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SECTION II

‘gJ) EVENT SEQUENCE

l. A review of available telemetry analysis along with collateral

and background information for the Vostok flights has resulted 1n
the postulation of an event sequence as follows (also see Figure
1):

a. Re-Entry Decision: Made by the Moscow Mission Analysis

and Control Center utilizing data from the Moscow Computing
Center and real-time information from the cosmonaut in orbat,

{See Section I1II.) 487

b. Spacecraft Orientation for Retrothrust: The spacecraft is

oriented for retrofire through the use of IR horizon scanners,

rate gyros, and a solar sensor. The exact mechanization and

use of these devices is the subject of considerable dehate, See

Section IV for a discussicn of the most probable schemes and
possibilities, See Figures 2 and 3 for deorbit schemahics and
parameters of interest. &7

c. Deorbit Command and Retrothrust: The exact time to

initiate the retrorocket is believed to be set into thz Vostok's
electronic programming device before launca; :t is *-=2n apdated

with real-time tracking information as the vehicle passez over

SE EH E? AFMDC 63-6292
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the rangehead or Kamchatka on its last (recovery) orbit. Addi-
ticnally the SSESS could conceivably play in a role in the dzorbit
sequence. (See Section V.} (8

d. Reorientation for Re-Entry and Post Retrophase: There

is a separation of the life support cabin from the instrument
retropackage. 1t is then necessary to reorient the life support
cabin to align the heat shield along the path of the velocity vector.
This may be a matter of only a few degrees, depending on the

attitude of the spacecraft at retrofiring; however, it is difficult

to verify this event for the Vostoks, \

50X1 and 3, E.0.13526 |

ﬁs Section VI, )} 487

2, In addition to the automsatic deorbit system described above,

the Vostoks alsc have a manual deorbif orientation system in
anticipation of emargency site~tions, This systemn would have
an override capability over the automatic system and would _bc
capable of executing the same sequence of events as the ochex
system with the elxcept'wn of the solar fix, In the manual moude
of operation, information would be transmifted to the zoemcnzut
o

to update hig instruments, and also to provide hira with ine., 2

tions and precise times for retro events. (See Section VIL) 92/_;

AFMDC 63-6292
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SECTION 1L

(U} RE-ENTRY DECISICN

1. The total flight fimé of each Vostok vehicle is constrained by
the amount of life support aboard and by the extent to which the
desired missicn p: rameters are achieved. There are provisions
{or emergency recovery in the event of a subsystems failure, or
if the orbital characteristics are in error. The decision to ''go”
cr ''‘no go" is the responsibility of the Mission Analysis and
Control Group in Moscow; this group has the data from the
Moscow Computing Center and coordinates with the rangehead

on many matters concerning the re-entry recovery phase. 48T
2. Vekicle telemetry and space tracking information is trans-
mitled to the Moscow Center on a real-time bas:is. Orbit
parameters are continually updated and analyses conducted to
smsure a stable orbit, proper orientaticm, cosmonaut well-baing,
and accomplishment of desired mis sion aims. 87

3. The cosmonaut would also provide the Mission Camt: ul CGroup
his personzl feelings regarding any plans for continui=g or
terminating a flight, (U}

4. Once the decision tq re-enter has been mads, the Cartrol

G=oup will notify the vekicle and alert the cosmonaut to .a'tizte

2
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AFMDC 63-6292




the deorbit sequence at the proper time. 1l in the automatic

mode, the cosmonaut will moenitor the deorbit instrumentation,

while in the manual mode, he will naturally e in persenal

control of each event in the sequence. {U)

10
! AFMDC 6326292



SECTION 1V

(U} SPACECRAFT ORIENTATION FOR RETROTHRUST

1. This phase of the deorbit sequence is the most critical

portion of the entire mission; and at the same time, it is the

phase about which many different viewpointe exist.

50X1 and 3, E.0.13526 |
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b, Sun Orientation for Retrothrust

The thesis that the lengitudinal axis of the craft (and

thus the retro unit) 1s pointed at she sun during the entire tame

from initizl orientation to post-retrofiring has been explored in

great depth by other analysts, Essentially, they feel that the

concept of uging the sun to orientate Vostck space vehicles priar

to retrofire can be given some credulily by the following factore:

(1} Soviet open releases announced the aligning of an

axis toward the sun prior to retrofire for the Vostoks. Since all

Vastck flights have been similazr, there 18 an in ization that sun

orientation was used foxr all Yostok fiights. Aftey inw £aoessiul

flight of Vostok 1, the &° eis described in their lLiterature for

the first time the use of the sunin determining a reference wxis

for the Vostok automatically controlled attitude orieatation pI ior

+o retrozocket ignition, In a Soviet publication, "The First

Manred Space Flights,' the following statement appeated: "'The

ship lands in 2 epecified area after turning on the braking cngine

14
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installation, an operation which changes the orbat of thle spaceship.
When turning on the braking engine installation, the axis of the
spaceship along which the engine is installed must occipy 2
definite angular position in space. This problem is solved by a

system of automatic or manual orientation. The system of

_automatic orientation searches the sun, Hacks on to it, ! turns the

ship, and puts the appropriate axs in the direction of the sun, . - .
The sctting and maintaining of the appropriate axis in a definite
position occurs with the necessary precision."

Although the wording above does not actually state
that the spaceship axis along which the engine is installed is
directed toward the sun, it appears that a solar arientation of
retrorocket theory could be supported by the wording of the
text, A48T

(2) All Vcatoks were launched during the summer
months which allow for 2 : rutb- to north-landing pattern.
Generally speaking, the retro point in the summer is closer to
the Soviets' selected landing point than if retro occurred 1n the
winter. Of course, major factors affecting range such as
altitude and flight path angle at retro must be taken int.. account
when making comparisons of any particular flights. Tne portion

of the orbit during which solar orientation may be utilized for

15
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re-entry during the summer months is restr.cted to the

approxamate quadrant beginning with emergence fromn the earth

shadow and ending at a position some 10° or so north latitude,

The dates between October and February appear more unattrac

tive for use of this techn.que than the remainder of the year

since the generally larger azimuth angles to the sun would allow

only small in-plane ccmponents of retrothrust. However, a

suitable elevation angle to the sun can be obtained on any date

by selecting the time and/or the latitude of retro. 48T

(3} It is alleged in Reference 1 that all Vostoks

deviated to the left of their projected orbital plane during
re-entry with the exception of Vostok V which went to the

right; however, it is most difficult to verify this supposition

with hard data.

A

If both in-oxrbit and novmel=tc-0Tbit vestors

sun-orientated system &re w-»~, the inclination of the deorbit
) 4

trajectory may be slightly changed, either to the east or west

from the original orbital calculations. Due to the late ral

component of retrovelocity which occurs when 2 sun~oriented

ratrorocket system 1s used, the snclination of the orbital plane

is changed after retrofire. =

16
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{4)

[50X1 and 3, E.0.13526 |

{5) The sun orientaticn scheme would bear out the

Soviets! reputation for simplicity and reliability in ‘heir instru-

mentation techniques. }(}

17
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c. Solar Fix Orientation System

This is a Vostok deorbit orientation systern po:.mlatcd‘
by the Foreign Technology analysts of the Deputy fui: Foreign
Technclogy at AFMDC, It is based on open source literature,
telemetry data, and other background information, and is
completely described in Technical Report AFMDC-TR-63-8
entitled Vostok Control Equipment prepared by CGaptain James E,
Howard. . Basically, the system is as accurate as subparagraphs
a and b above, and is a realistic approach to the deorbit orienta-
tion scheme and its associated control probleme., The following
events would occur in the decrbit sequence:

(1} As the vehicle enters the sun on the recovery orbit,
the so-called ''solar orientation system'' is activated and the
cosmoraut would then varify this event through his instrument
panel, The longitudinal axis af the spacecraft is al‘oned to
point direr*ly at the =u. through the use of the sun sensor; at the
same time a set of three caéed orthogonal body-mounted gyros
is also set intc motion to warm up, 87

(2) Once this eun pointing attitude is precisely
established (and good solar devices areaccurate within two
seconds of arc as a practical limii], the body-incuirsd rate

gyros are uncaged in a separate event, and the inertiz} attitnde

18
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reference is thereby established, Yaw and pitch, the two most
critical attitudes, can be determined directly from the sunling
without complex computation. Roll would be established with

the horizon sensor and transferred to the appropriate gyro.

This will insure that no loss of roll reference will occur at
excessive pitch angles, and further negate the need for an

extra roll horizon seeker as could be required in subparagraph

b above. The subsequent maneuvers to the desired deorbit
attitude are made through precalculated and programmed torquing
commands to these body-mounted gyros. Once the gyro reference
is established, the solar sensor is no longez requ.red, and can
be electronically removed from the conixol system. This
establishment of a solar fix then effectively reduces any gyro
drift errors in the deorbit system to a negligible quantity
\nasrouch as the retrorocket: wili normelly Iire abour i<
minutes later, 8}

[3) The retrorockets then fire at the programrned
time and at the programmed angle {in the orbital plane) to
achieve impact in the designated recovery area. Proper
orientation during the nominal 40-second retrothrust p= ried

would alsg be precisely determined by the three pody -mounted

gyros. A45]

19
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5. In reviewing the suggestions in paragraph 4 above, it is
readily apparent that a variety of mechanizations cin be posty-
lated from the available data; however, it is felt that the sun
orientation for retrothrust would create tremendous control
problems and degrade the accuracy of the sensor itsell.
Additionally, it does not appear compatible with the manual
earth reference system used to back up the automatic system.
It should alsc be noted that the large yaw and pitch mareuvers
observed ¢ seconds after retroburring {Vostok i1} are very
possibly movernents of the scparated instrument package, and
not orientations of the life suppert caps ule. The other possi-
bilities are certainly straightforward, workable, and within
demonstrated Soviet capabilities. It remains purely a personal

choice as to which mechanization would provide the more

logical and accurate dcorbil or:

20
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SECTION V

(U) DEORBIT COMMAND AND RETROTHRUST

Deorbit Command Link

1, Open Sovist literature reflects statements o the effect

that:

a. An electronic programming instrument in Soviet
. | space vehicles issues the command to fire the retrorocket;
most simply, this would be a precision clock or timer.
b. The exact times arc sct into the programmer by

commands which are computed at the Moscow Coordinating
! Computer Center. (U)

2. As a practical matter, the times stored in the
electronic programmer at launch would have to be continually
updated by information from real-time tracking data, Ground

T &

commands would be relayed to the Vosicks fuol. any nuarrkzr

: sites -- most probavly, however, the commands originate from

Kamchatka and/or the Tyura Tam rangehead on f-orable
orbits, There is also good basis for suspecting that the deorbit
phage is supported in some specifically undefined manner by

the SSESS. These veszels (Dolinsk, Aksai, Krasoodar, and

Il'ichevsk) have been located off the African coas* fa~ e~ch

21
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Vostok flight such that they are ideally positioned for data

collection on recovery orbits. They could be utilized in the
deorbit command link; hewever, firm substantiation is lacsing.

In the event of an unprogrammed earlier deorbit by the
cosmonaut, the ships would also serve as an emergencf recovery
center. }B’)

3. A radar link for the deorbit command is certainly
plausible and highly possible; however, no specific informatian
axists to verify its use. Sucha link ig very secure from detec-
tion because of the high directivity of the antenna and wavelength,

and is relatively easy to use. /{B'f

Retrothrust

/j

50X1 and 3, E.0.13526 ’

With this constraint, the only flexibility in the

gystem (to achieve & given range from the debcost poiat) ‘8

to vary the retrothrust pitck angle. . Because of the velubvily

small retrovelocity decrement (on the order of 464 ft/eec)

22
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when compared to os-bital wvelacity {-~25,500 ft/sec}), 1t would be
necessary to idjust the prich angle for each satellize in order
to achieve impact at 2 specified point, This differ:ng of prtch
angles is primarily requred because:

a, Each satellite is traveling at 2 different velocity
which may be a considerable factor when compared to the
relatively small .rr.'.tro decrement.

b. Each satellite’s orbit 1s difierent -- perhaps ‘only
slightly when viewed numerically; however, it is quite significant
in terms of retrarocket performance and altitude at retrofire -~
an extremely sensitive parameter. In this scheme, both positive
and negative pitch angles could cecur at retrothruat depending
on the other variables of the individual Vostok orbits. This
allows the Soviets to eilectively:

{1) Chzose the debest pulnt o ocour w.wd they
believe it tu se fres {I¢w vestzrn obgervation, or more hikely
where their SSESS might monitor the event.

(2% With an apparent excess of total retrochrust
available at one deboost point, the Soviets in a malfunction
firing case have a chance to reprogram the retrofire vvent to a
few rminuies later in the same orbif, and stiil impact 1 a gre-

celented recovery area . merely by altering the retrop.t~h angle.

23
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13} in those :NSEANCAS wheye a pasiuve retro angle

is used, a lofting velocily darrement {up and to the rear)
results, this has the added advantage of having the veh.cle
roughly aligned for the re-entry poriicn of the flight.

Computer runs have been made by various agencies using the
retrorocket parameters, dekoost Jocati:ons, orbital ephemeris,
and probable impact lezaticns. The results indicated that each
Vostok and Vostok-type veh:cle used a different retrothrust
pitch angle depending on the input variables. The pitch angles

thus derived included both positive and negative quaniines, ,ﬂ&/}

5.

[50X1 and 3, E.0.13526 |
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SECTION VI

U} REORIENTATION FOR RE-ENTRY

|

50X1 and 3, E.0.13526

3.

merts asscciated with the vehicle after retrothrust.

There is nc evidence available 1o determaine the ~ctual move-

The blunted

heat shield of the cabin musi of courze be aligned to nla:e it

along the path of the velocity vectior,

if the vehacles o' =1 2

29
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lofted-type retrafiring as discussed in Section IV, there would be
only a slight realignment in pitch required, _&¥

4. After re-entry the vehicle slows down enough to deploy its
drogue chute between 20,000 to 30,000 feet; at 10,000 feet a

final chute is deployed (about 1,000 pounds to yield a ground
impact velocity of 25 ft/sec) of the shaped, solid textile,

circular type, Location aids such as beacons and flares are

probably used to aid recovery forces. 457
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(U} MANUAL ORIENTATION SYSTEM

1. When in the manual override phase, the cosmonaut humself

can actuate the gas jet controls to maneuver the vehicle about

all three axes. He also has the capability to initiate deorbd't

action - i.e., arientation and retro ignition. For manual

orientation the Vostok 18 equipped with (as Tatov describes 1t}

i that magnificent colored globe of the world which would rotate

in unison with the oceans and continents soon to rotate under

my spaceship and tell me precisely where 1 was at any given

moment.'' This giobé has a line marked on 1t which allows it to

be used somewhat like a drift meter for alignment of the

longitudinal axis of the Yostok., When the pitch and reoll ahgn-

ments are correct, the horizon around the earth may be seen

around the perimster of the glab.. The gasatzon accviracy (O

retrofiring can probabiy be determined to about + 50 miles.

This indicates the rotation of the globe 18 accurate to b lor2

minutes of arc. In view of the relative simplicity of such manual

orientation devices, it 1s ceriain that they are useful only for

asear earth satellite vehicles with small orbital ecceni-icaties.

Alsc, according to Titov, after manually firing r1etrd, ancther

armDC 63-6292
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switch could be thrown which would automatically rotate the glokbe
rapidly and show the cosmonaut the landing point to be expected,
It is expected that the globe would be updated from :me to time
by accurate tracking information Lrem the ground. Aert

2. In addition to the globe device, there iz an optical orientation
instrument consisting of two annular reflecting mirrors, 2 1.ght
filter, and a viewing glass murked walh a gr.d of lines similax

to drift meter lines. This d_evir:e will yield flight direction and
the local vertical, The ship ie properly oriented to the vertical
when the image of the horizon in the fieid of vision 15 viewed as

a ring. It is sstimated that tha cosmenaul could orient the
spacecraft about its three axes fo an accuracy of + 30 munutes of
arc. (£)

1. 1In addition, the cocemonaut probakly had access to the error
sensors of the autamatic orientation sysiem. e

4. If an emergency a-25¢, thera would have to be a standard
manual orientation manevver o> the cosmonaut to pe rform.

This maneuver wculd be expscted to yield about lue same re -entfy
angle and total range o impact as the automatic. system. The
optizal orienting device zould be zcribed to reflect ina designated

orientation ~- most likely, roll and yaw, zeio degre.-, and &

standard pitch angie to ackieve programmed re entrv /{,Zf

|
i A
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5. There is no efficient manner in which the cosmonaut may
manually obtain a solar {ix for his deorbit orientation system;
therefore, it is net likely that the sun sensor would be utilized
in the manual mode of cperation./ﬂef

6. There would probably be a separate pressurized gas supply

for the manual orientation system to provide needed redundancy

for an emergency situation. jB?
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(U} MDF Monthly Progress Report - December 1963, R<S: AFSC-R38

AFSC (SCFDD} -

1. GENERAL AND ADMINISTRATIVE !

a. Persoonel:

Authorized Assigned
MDF 1 1
MDFA 2 1
MDFB i T
MDFC 5 o
TOTALS 15 ¥2 % {uU)

b. Temporary Duty Travel:

Mr. Michael E. Cason, Jr, (MDFB) spent 9-12 December at
FTD. TDSPAO Support and Offensive TOPS meetings were attended
on 9.-10 December; 11-12 December was spent working on various
analytical problems of mutual concern to AFMDC and FTD. (U)

c. Visitors:

{1) On o Decembe. ' 363, Col George W, Scott, Lt Col John K.
Patterson, Dr. S. Skolnik, and Mr, David A, Pierson, all of SSD,
visited MDF to discuss some recently derived information on Saviet
missile and space tracking capability. During the vigut, WMDEFB
presented a short briefing on the past, present, and future operations
of the Technical Evaluation and Applications Directorate, A visit was
made to ASD's Cloudcroft Electro-Optical Site where MSgt Villott
conducted a tour of the facility. sy

(2) Lt Col Frank W. Angevine from Hq AFSC {21 0) vialied
MDF facilities on 12-13 December 1963, (U}

AFMDC 64-0045
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d. General:

{l) Eiffective 23 December 1963, Mrs. Jessie G. Babcock
was placed on loan from MDF to MDFC to permit continuec operation
of the Technical Support Directorate. (U}

(2! Mr. Michael E. Cason, Jr. (MDFB) has tendered his
resignation, effective 7 February 1964, to accept a position with the
Lovelace Foundation in Albuguerque, New Mexico. (U}

2. TECHNICAL EVALUATLON AND APPLICATIONS DIRECTORATE
(MDFB)

Space Analysis Program.

(1) Docurnent AFMDC-VW-63-2 authored by Mr. Michael E.
Cason, Jr.. and entitled "Vostok Racovery Forces' was forwarded
through AFSSO channels to FTD. The document fulfills the require-
ments of Task 618204(4,5.1}). Some 220 manhours were used in
preparation of the document. (8]

(2) AFMDC Technical Report 63-8, "Vostok Spacecraft
Guidance and Navigation Equipment, ! by Capt James E. Howard and
meeting the requirements of Task 618204(3.3.9.1) was sent to FTD
and ESD during the month of December, The report discusses
autornatic control systems, manual control systems, control force
generation, and deorbit and re-entry control. Nearly all the
material available for ui= analysis wis {row Opeu source !‘tarature,

/

[ 1. ‘was, however, possible to specify

the most probable system for oriertation and the types of torquing
devices used, both hot and cold.gases. Among other conclusions the
report defines a deorbit orientation scheme that accounts fr- the use
of the sun prior to deorbit and, as well, accommodates the require-
rnent for more sophisticated guidance than sunpointing up *o the

time of retrofire. A total of 236 manhours was required for this

task. &

(3) AFMDC Technical Report 63-9, "Vostok Fetrof:r~ and
Deorbit Systems, '* authored by Capt William J. Barlow wat submitted
in fulfillment of Task 618204(3.3.8.3). The followang interz~.ing
conclusions are drawn:

_S_E_EB_E_]'_ AFMDC £4-0045




(2} The deorbit decision is made by the Moscow Mission
Control Group based on mission accomplishment, cosmonaut inputs,
and orbitai parameters,

{b] Ground commands are passed to Vostoks possibly
through a highly directienal radar link from Kamchatka, Tyura Tam,
or perhaps the SSESS,

(). There is a separate autnmatic deorbit orientation
systews cormprised of 2 solar sensor, rate gyros, and horizon scanners;

(@} The retrorocket unit iz the same for all Vostoks and
Vostok-types;

{e) 8 toc 9 seconds after retro burnout the cabin 1is
separated {rom the retro-instrument package, and

{{} The cabin must then be reoarien’ed to place the heat
shield foremost,

This task required some 249 ranhours for accomplishment. (&)

(4) The MDF Technical Brief 63-17 was written by Mz, Julian
S. Nichols to fulfill the requirements of Task £18204(2.2.6,1).
Entitled ""[5) Vostok Launch Vehicle Guidarce and Control, " the Brief
pointa out that the launch vehicle uges the booster and sustainer of
the 55-6 plus the Lunik-type third etage. No radical changes in the
raci0 1nertial guidance ci the 85-€ syste.n arz postulated. The thizd
stage guidance 15 estimated to be inertial :n the pitch plane and
inertial in the yav- Hlane with 2 . round radic command override.
Manhours required for this task were 44, (&}

(5) Total manhours expended through December ¢n ¢.-mpleted
SPAO taska equal 3,233. (U)

3. TECHNICAL SUPPORT DIRECTORATE (MDFC)

a, General:

With the lcas of the MDFC secretary on 9 December 1963, the
eiforts of the Technical Support Diractorate were primarily cu cen~
trated on supporting the analytical projects of the Technical Evaluation
and Applications Directorate during the reporting period. (Ul
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b, Status of Data Central System:

Acquisitions during the month of December:

(1)

Prcject White Stork: 1,200 PWS cards were acquired

during the morth,

(2]

Project Gold Eagle: 100 PGE cards were received during

the reporting period,

{3) CIA Personality Cards: 150 cards were recewved, (U}

¢, Inventory of Vault and Coilatexal Data:

(L)

)

Vaut Material:

Bound publications - 1,625

Letters and messages - 291

Tapes - None

Photographe - 50

Mavies - None

Total linear feet utilized for storage - 44

Collateral Material:

Bound publications - 2,161

Letters and messages - 585

Tapes - 3 reels

Photographs - 24

Movies - 2 resls

Other - 22,.00 ¢~ iz; 532 IR's and case files

Tctal linear feet utilized for storage - 84 (o)

d. Foreign Activities Monthly Report (U-60 Formaty:

Negative report. {U)

FOR THE COMMANDER.

HMA.QCULOE £

HOWARD L, CONKEY 1 atch .
Lt Col, USAF Distribution List (Uj

Deputy for Foreign Technology
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