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SECTION 1 

TEST PLAN 

1.1 GENERAL 

The Detailed Test Objectives presented in this document define test 

plans for the flight test of the Discoverer satellite, Serial 2205-1020, 

and its associated system. It is intended as an authoritative planning 

document for use of the Flight Test Working Group, System Test 

Working Group, and all launch base, tracking station, and recovery 

personnel in planning Discoverer flight test operations. 

The Discoverer earth satellite will utilize a modified Thor IRBM 

booster. The overall objectives of the program are to establish an 

orbital capability of the Discoverer/Thor and to effect the recovery 

of an aeromedical capsule form orbit. 

In this flight, the configuration will include an inst umented aero¬ 

medical capsule and orbital command, control, a.id sequencing capable 

of effecting capsule re-entry. I„ addition, operational support will in¬ 

clude capsule recovery by air-snatch and/or surface recovery 

techniques. 

1.2 CONFIGURATION 

The Discoverer satellite vehicle, XA Model 2205, Se.ial 1020, uti¬ 

lizing a cylindrical flared-skirt structural adapter, will be mated to 

the modified Thor booster, SM-75, Serial 174. The detailed con¬ 

figuration is presented in Section 3, and a weight breakdown is in¬ 

cluded as Appendix B. 
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1.3 LAUNCH DATA 

Thi« Discoverer test flight will be launched from Vandenberg Air 

Force Base (VAFB) launch complex SM-75-3, Pad No. 4. Target 

launch time for this flight in 11:15 a. m. , P. S. T. The booster will 

be progxammed in roll 1° 19' 6, 14", from the pad attitude arimuth 

of 181° 28' 53. 86" to the flight departure azimuth of 182° 48’. In ad¬ 

dition to the launch complex, support for this flight will include the 

following facilities, listed by location: 

a. Vandenberg Air Force Base 

(1) Launch and boost phase engineering and 
documentary optics 

(2) A thor telemetry receiving station 

(3) An exit and orbit telemetry receiving and radar 
tracking and command station 

b. NAMTC, Pt Mugu. An exit telemetry receiving, tracking, 
and command station (responsibility for metric optics at 
VAFB) 

c. Telemetry Ship: An exit telemetry receiving station located 
1200 nautical miles downrange beneath the nominal tra¬ 
jectory 

d. Alaska: Two orbital telemetry receiving, tracking and 
command stations located on Kodiak and Annette Islands 

e. Hawaii: An orbital telemetry receivirg and tracking 
station at Kaena Point, Hawaiian Control Center at Hickam 
AFB on Oahu Island, and associated Recovery Force 

f. Palo Alto: An orbital position and acquisition computer and 
Development Control Center. 

1.4 OVERALL OPERATIONS SEQUENCE 

14 1 System Control 

The Development Control Center in Palo Alto will exercise overall con¬ 

trol of the Discoverer System by coordinating and directing the launch 

and orbital phase activities of the launch base and tracking stations. 

1-2 
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1-4.2 Prelaunch Operations 

Vehicle prelaunch preparation and countdown will be coordinated by 

LMSD Vandenberg Control (located in the LMSD administrative area), 

which will alert all supporting facilities to an impending launch, pro¬ 

vide countdown status information, and announce liftoff. The AFBMD 

Launch Controller will have direct control over all checkout operations 

performed at the launch pad. 

1.4.3 Exit Tracking and Command 

Following liftoff, the Vandenberg telemetry and tracking station and the 

Vandenberg auxiliary station at NAMTC ( Pt. Mugu) will record exit 

telemetry and tracking data. In addition, the Pt. Mugu station will 

transmit commands to regulate the times for orbit engine ignition and 

cutoff at the appropriate time during the vehicle coast period. 

1.4.4 Telemetry Ship 

The downrange instrumentation ship will record telemetry data during 

the coast, orbit injection, and r ^orientation phases of flight. This ship 

will be located within the range limitations of the onboard tri-helix 

antennas to permit telemetry reception during vehicle pitchover. Re¬ 

corded data will be returned from the ship to Van Nuys by a C-119 air¬ 

craft using air pickup techniques. 

1.4.5 Orbit Operations 

During its orbital life, telemetering and tracking data will be gathered 

by the Alaskan, Hawa::an, and Vandenberg AFB stations. The tracking 

data will be transmitted to the Palo Alto Development Control Center 

for orbit profile computation. 
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1.4.1 R*covary Op«ration» 

Op«rational support will Includ« rocovory of th* biomédical capaul« 

lu th« Hawaiian ar«a ou th« 17th orbit pasa. Detailed flight 

quoncing la contain«d in Sections 4, 5, and 6, and detallad information 

regarding data processing at each station is presented in Section 7. 
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SECTION 2 

TEST OBJECTIVES 

2. 1 DEFINITIONS 

2.1.1 Primary Flight Test Objectives 

A primary objective is one for which a test flight is undertaken and 

must not, therefore, be compromised by any discernable inadequacy 

of airborne or ground equipment. Any malfunction of test vehicle or 

weapon system equipment constitutes grounds for holdinf; recycling, 

or terminating the launch countdown. In addition, any tendency toward 

malfunction of equipment, deterioration of weather conditions, or 

change of range status that could in any manner jeopazdize the accom~ 

plishment of a primary objective is sufficient justification to delay 
the test. 

2. 1.2 Secondary Flight Test Objectives 

A secondary objective is one which is of vital concern to the research 

and development of the weapon system but not of vital concern to the 

attainment of a primary objective. If the accomplishment of any 

secondary objective appear s to be in jeopardy at any time prior to 

initiation of the booster automatic launch sequence, the countdown may 

be held or recycled to resolve the difficulty. 

2. 1.3 Tertiary Flight Test Objectives 

A tertiary objective is one which contribute 

vironmenta' research, associated projects, 

Uiy 
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MfiDecring .«ort., Th.r. ahtU b. no d.Uy, hold or r.cycliu* of a 

countdown to ...ur. th. accompll.hm.nt of a t.rtiary objactlv. How- 

•v.r, achedule r..rran,.m.nt., which in th. opinion of th. Flight T..t 

Controller can b. tol.r.tad and favor th. achi.v.nt.nt of t.rtiary ob 
jectives, are desirable. 

2.1.4 Launch Decision 

Th. final authority for th. .„cution of th. launch command i. ,..,.d 

n «h. AFBMD Launch Controller, and i, i. hi. r..pon.ibility to mak. 

d.d.ion. wher. primary. ..condary, „d t.rtiary objective, are 
concerned during th. conduct of a launch countdown. 

2. 2 PRIMARY TEST OBJECTIVES 

Th. primary obj.ctiv. of thi. ,.., flight i. to pi«, in orbit a Di.cov.-.r 

mV, a WhiCh COnUÍ,‘* * bÍOm'diC,‘1 “P*"1« «P»»l. of returning 
... d.ta wh.1. on orbit «d of r.-.ntry, on command, to b. r.cov.r.d 

ior direct examination. To achi.v. thi. obj.ctiv., Di.covr.r .ub- 

•y.tem. muat d.mon.trat. th.ir ability to perform properly th. 
functions given below. 

2. 2.1 Ground Support Equipment 

Th. launch monitor and control equipment, checkout equipment, «d 

ground handling «d ..rvicing .quipm.n, mu., provid. adéquat, .uppor, 

«d checkout required for launch of th. Di.cov.r.r, In addition, ade- 

qua,, launch .uppor, mu.t b. provided a. required by ,h. biomedical 

recovery cap.ul. prior to «d including launch of th. Di.cov.r.r. 
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2. 2. 2 Thor Booster 

The Thor booster system must launch, control and separate from the 

Discoverer vehicle with at least the minimum performance specified 

in design documents. The Thor autopilot must demonstrate its ability 

to control the vehicle combination to the separation point within an 

acceptable degree of accuracy (plus or minus 4° in flight path angle). 

2. 2. 3 Discoverer Airframe and Adapter 

The Discoverer airframe must demonstrate its ability to withstand 

control system perturbations and flight environment. 

2. 2.4 Discoverer Propulsion System 

The Discoverer propulsion system must demonstrate the following: 

a. Ignition of the engine (Bell Model No. 8048) in a vacuum 

b. Ability of the rocket engine to provide the total impulse 
required to attain orbital velocity 

c. Proper propellant utilization. 

2. 2. 5 Discoverer APU System 

The Discoverer auxiliary power unit must demonstrate acceptable 

performance of its components, especially batteries and inverters. 

2. 2. 6 Discoverer Guidance and Control System 

The Discoverer guidance and control system must demonstrate the 

ability of its components to: 

a. Derive the time to initiate orbital boost and the velocity 
to be gained during orbital boost using the Reeves 
computation equipment 

LOCKHEED AIRCRAFT CORPORATION 
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b. Initiate and terminate orbital boost at the proper time 

c. Maintain proper vehicle orientation during the coast, 
orbital boost and orbiting phases until the ejection of 
the BRC (including proper function of the Subsystem 
D computer, inertial reference package, horizon 
scanner, pneumatic control system, and hydraulic 
control system). 

2. 2. 7 Discoverer Telemetry, Tracking and Command Equipment 

Airborne and ground telemetry, tracking, and command systems must 

demonstrate the ability of their components to. 

a. Satisfactorily monitor all primary vehicle functions 
(Thor and Discoverer) and produce adequate ground 
telemetry records of these functions 

b. Properly receive, act upon, and verify all ground- 
space commands, and ensure that no false commands 
ire acted upon 

c. Send the command to adjust the Subsystem D timer to 
initiate and terminate orbital boost and to initiate capsule 
recovery at the proper time 

d. Determine an ephemeris of orbit sufficiently accurate to 
assure acquisition on each succeeding intercept and to 
allow the vehicle timer to be adjusted with sufficient 
accuracy to program the required vehicle functions. 

2. 2. 8 Recovery System 

The Discoverer recovery system must demonstrate: 

a. The ability of the Biomedical Recovery Capsule (BRC) 
components to obtain and transmit data on the physiologi¬ 
cal functions of the test specimens 

b. Compatibility of the BRC with the satellite in its ascent, 
orbit and ejection for recovery 

c. Compatibility and suitability of the related surface and 
airborne recovery system components and techniques. 

^Vcr 
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3 PRIMARY DATA 

The telemetry instrumentation schedule is presented in Appendix C. 

The primary telemetry data are indicated with a "P". Launch phase 

electronic and optical tracking data obtained from the Vandenberg AFB 

Tracking Station and the Vandenberg Auxiliary Station at Pt. Mugu 

and orbit tracking data for the establishment of an orbit profile are 

primary data. The launch phase tracking data in conjunction with the 

launch phase telemetry data will form the basis of the vehicle per¬ 

formance analysis through jrbit injection. Station locations and 

functions are contained in Section 7. 

records of the Recovery Operation will be considered primary 

data and as such will be returned to Palo Alto for evaluation. See 

Section 7 for a discussion of test data handling. 

2. 4 SECONDARY TEST OBJECTIVES 

The secondary flight test objectives are to test and evaluate the 

following : 

a. Satellite systems and structure and their effective 
functional interrelationships 

b. Temperatures at sufficient locations on the vehicle so 
that the heat-flow patterns established in theoretical 
design can be verified and the temperature environment 
for later flights established 

c. Inter station communications network 

d. Acquisition of the satellite at any one station by means 
other than radar, and orbit prediction with only azimuth 
and elevation information for any given intercept 

e. Aerodynamic integrity of the Discoverer/Thor com¬ 
bination within the limit of optical tracking capability. 

î-'-V c f 
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SECTION 3 

CONFIGURATION 

3. 1 DISCOVERER SYSTEM CONFIGURATION 

3. 1. 1 Launch Base 

AFsc;rnZvdAFB wüi b' p'r,°rm'd by lms°' afbad. 

insure r..di„..“tr ^ ““ 'UPPOt,) “ 
<■ aunch. The readiness of the combined Discoverer/ 

cor iguration for countdown will be determined by the successful 

::Dp:r °f ,h;Th<>r au p-p«n.„, Load Teet. 
tne Discoverer Countdown * - a 

'-«uxiiuown oystem Test. Concurrentlv nor- broncrVif frs eu_ ri ■ , . «««v-ur renuy, tne BRC Will be 

LMSD-420930 etth^^ ^ ^ aer°medicil ^eckout crew. 

“ s:b-y,t'm int° vafb start nf i» u er/Thor combination will await the 
sta.« of launch activi«!.. in the SM. 75 ,helt„. Wea[her foreca<u *“ 

. ernunation of launch feaeibiUty will be .uppli.d daily LMSD 

Vandenberg Control by ,h. SAC weather group. Thi. ilrma,ion will be 
transmitted to Palo Al o n-ea i j ^ ormauon will be 

in LMSD-4,4370 ». dt.cu.e.d 

1Tnh.PaU‘nd',rUm;ntatl0n “d alrb—* '“«« aif'ty .quip,.ten, will be checked 
installed, and maintained bv DAC* ilnru* »u necked, 
IRSS pereonnel Thi. bV DAC th« co8..ranc. of Ae-oje, and SAC 

P onnel. This equipment is described in detail in ^ 
Corporation Report No. 1449. °jet-General 

Range clearance for flight will be determined by the SAC Ran c , 
Officer. y 0AC Range Safety 

ATI AKI 
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3. 1. 2 Tracking Station Activities 

Stations at VAFB and Kaena Point, Oahu, T. H. , will receive telemetry 

data with an automatic tracking TLM-18 antenna. These stations (and 

all other stations) will also employ tri-helix antennas. All telemetry 

data will be magnetically recorded. For telemetry details see Section 7. 

Exit and orbital positions will be plotted and recorded through the 

Reeves VERLORT tracking radars located at VAFB, NAMTC, Annette, 

Chiniak, and Kaena Point. For details of these operations see Sections 

4. 1 and 5. 1. 

3. 1. 3 Telemetry Ship 

The telemetry ship will bo stationed at a latitude of 14° 45. 4' N and a 

longitude of 121° 47. 6' W. This location will place the ship 1200 nautical 

miles down range of the launch pad and in the vertical plane which contains 

the nominal trajectory. 

3. 1.4 Palo Alto Development Control Center 

The DCC at Lockheed Building 204, Palo Alto, will be equipped with the 

necessary communications equipment, plot boards, and status boards 

for the overall direction of flight test operations. The center will be 

supported by an LMSD computer (UNIVAC 1103AF) with backup from a 

second 1103, which, with the necessary data transmission equipment, 

will process tracking data and generate command and acquisition data. 

uKci 
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The DCC will be operated by a ataif of L.MSD personnel and by a BMD 

representative assigned as System Test Controller, The Center will per¬ 

form the following functions: 

a. Overall direction and control of Discoverer flight test 
operations 

b. Administrative and technical tracking station coordination 
and direction 

c. Maintenance of weather status charts at the various sta¬ 
tions and in the recovery area. 

3. 1. 5 Hawaiian Control Center 

The Hawaiian Control Center (HCC) at Hickam Air Force Base, Oahu, 

T. H. , will control the deployment of all elements of the Recovery Force. 

The HCC will effect independent control over the following functions: 

a. Definition of search mode 

b. Cancellation of recovery effort based on local exigencies 
that affect Recovery Force safety 

c. Designation of Recovery Force Controller 

d. Assumption of recovery operation functions of DCC in the 
event of communications loss with the DCC. 

For other command functions, the option is exercised by the DCC, with 

the HCC ensuring execution of the commands, 

3. 2 THOR BOOSTER 

The booster will consist of a modified SM-75 (Thor) ballistic missile 

(Serial DM-18-174' with configuration and design specifications identical 

to those presented in LMSD-6155-1. Refer to Appendixes A-2, A-3, B-3, 

C-2, D-2, and E for detailed booster parameters 
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3. 3 DISCOVERER SATELLITE 

The configuration of the Diecoverer Serial 2205-1020 incorporates a 

Mark-I recoverable Biomedical Research Capsule. The structure and 

equipments peculiar to this vehicle are as outlined below. 

3. 3. 1 Airframe 

The Discoverer airframe is distinguished as to sections as the nose cone, 

the forward mid-body (which includes the forward equipment rack), the 

aft mid-body, the aft equipment rack, and the adapter. The nose cone 

comprises two sections: the forward being vendor-fabricated and com¬ 

prising the major portion of the Biomedical. Research Capsule (see Para. 

3. 3. 6): and the aft being LMSD-fabricated and housing certain of the BRC 

equipment. The airframe of Discoverer 1020 is four inches longer than 

that of Discoverer 1022, as shown in Appendix A-l. 

3. 3. 2 Propulsion System 

The propulsion system consists of the XLR 81-BA-5 rocket engine with a 

single thrust chamber, a turbine pump assembly, and an engine mount; 

the propellants; the ullage control rockets; and the gas pressurization 

supply. The thrust chamber extends 6 inches further aft to MS 481. 0, 

TS 70. 1 than does the JP-4 engine of Discoverer 1022. Design param¬ 

eters include: 

a. Propellants: fuel UDMH (MIL-F-25604A) 
oxidizer IRFNA (Type III, MIL-M-7245C) 

b. Propellants loaded: fuel 1861 pounds 
oxidizer 4779 pounds 

c. Propellant pressures at turbine pumo inlet: 48. 5 psia 

d. Pressurizing gas: helium at 3000 psia 

e. Thrust chamber pressure: 487 psia 

f. Thrust: 15,000 pounds (at altitude) 

g. Exhaust nozzle expansion ratio: 20:1 

h. Specific impulse: 277 lb-sec/lb (minimum) 

i. Probable burn time: 120 seconds. 
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3. 3. 3 Auxiliary Power System 

The basic power source consists of three silver peroxide-zinc batteries. 

Conversion of the basic power to vehicle system equipments operations is: 

(a) by a Type I voltage regulator to 28. 3 plus or minus two percent volts dc; 

(b) by a Type I (rectifier) power supply to 28. 3 plus or minus two percent 

volts dc; (c) by a transistor-oscillator Type IA inverter with a load limit 

assembly to 115 plus or minus 1. 0 percent volts ac, 3 phase, 400 plus or 

minus 0. 02 percent cps; (d) by a transistor-oscillator Type IVB inverter 

with a load limit assembly to 115 plus or minus 5.0 percent volts ac. 1 

phase, 2000 plus or minus 1. 0 percent. 

3. 3. 4 Guidance and Control System 

The guidance and control system, consisting of the guidance sybsystem and 

the ihght control subsystem, includes equipment used for attitude and direc¬ 

tional control from separation to establishment on orbit of the vehicle in the 

planned attitude and altitude for initiation of BRC ejection during the orbiting 
phase. 

3. 3. 4. 1 Guidance Subsystem. The guidance subsystem includes: (a) the 

inertial reverence package (IRP) which establishes pitch, yaw, and roll 

attitude references from the vehic le attitude at separation and supplies 

signals, modified in certain instances by signals from the SS/D sequence 

timer, to the electronics subsystem to effect and to maintain planned 

attitudes at planned times from the beginning of the coast phase through the 

ejection of the BRC during the orbit phase; (b) the horizon scanner (Detroit 

Controls Corporation-fabricated) which establishes vertical and horizontal 

references during the coast and the orbit phases until the ejection of the BRC 

and supplies signals proportionate to the vehicle deviations therefrom to the 

IRP; (c) the computer which sends programmed signals (see Appendix F) to 

start or stop vehicle equipment operations during the coast, orbital boost, 

and reorientation phases and at the BRC ejection period of the orbit phase 
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and which, by means oí its integrator supplies the orbital rocket engine 

shutdown command during the orbital boost phase. 

2 Flight Control Subsystem. The hydraulic flight control subsystem 

for Discoverer 1020 functions as on 1018. The pneumatic flight control sub¬ 

system will be in use during orbit life until capsule ejection. To achieve 

the increased impulse required of this flight in reorienting and stabilizing 

the satellite on orbit and fo>: the recovery capsule ejection, a mixture of 

Freon-14 and nitrogen will again be used as the pneumatic control impulse 
pas. 

3. 3. 5 Communications System 

Airborne communications equipment for Discoverer 1020 consists primarily 

of (1) an S-band beacon transponder, (2) a telemeter instrumentation system, 

(3) a VHF acquisition transmitter, and (4) an elementary timer. 

Operation of the beacon and telemeter system, controlled by the H timer, is 

cyclic, with on periods coinciding with passes over tracking stations, radio 

commands to the beacon set and adjust the cyclic spacings. A command to 

clear the timer memory sets the maximum period between turn-on for two 

consecutive passes of 96-3/4 minutes each. This period can be shortened 

by commands in 15-second steps to a maximum of 31 steps; this gives a 

minimum period of 89 minutes. 

If readout is not completed before the end of the fixed 17-minute on-period, 

the H timer can be reset to 12 minutes-to-go; this process can be repeated 

until readout is completed or the reception limit is passed. In order to re¬ 

ceive data during passes with maximum reception duration, the timer cycle 

is preset for readout on orbits 1 and 2 in the southerly direction, 7 through 

10 in the northerly direction, and 15 through 18 in the southerly direction. 

Readouts are not scheduled for passes with short reception periods in order 

to conserve power for more profitable operating periods. 

3-6 
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3. 3. 6 Biomedical Capsule System 

This Discoverer subsystem consists of the re-entry capsule, which 

includes a >e-entry shield and structure. The thrust cone asiembly 

is mounted to the aft end of this structure. This assembly is an orbit 

ejection system consisting o£ thrust rocket, stabilisation spin rockets, 

instrumentation, and structural components. Mounted in the forward 

end of the shield cavity is the biomedical recovery capsule (BRC), 

which contains the life cell and the recovery system. The entire sub¬ 

system weighs 195 pounds and is pictured in Appendix A-l. 

3- 3* 6. 1 Life Cell. The life cell is provisioned to supply adequate 

food and water and to maintain required environmental and respira¬ 

tory conditions for its four rodent passengers. In addition, com¬ 

ponents measure essential animal reactions during the mission. The 

respiration system and nutrient supply have sufficient capacity to 

sustain the animals for a total of 52 hours, which includes 16 hours of 

pre-launch confinement, 27 hours on orbit, 4 hours of search and 

recovery, and a 5-hour contingency to be used in countdown holds 

(if necessary) or in recovery search. 

6. 2 Recovery System. The recovery system is designed to 

establish location of the BRC and to aid in air-snatch recovery. In 

addition, the design provides for flotation and location if water re¬ 

covery becomes necessary. Components of the recovery system 

include: 

a. Parachute, metalized to provide a radar target of 65 
square feet, checkerboarded with orange panels to aid 
in visual location 

b. Aluminum chaff, a one-pound package producing a radar 
target of 2400 square feet 

c. VHF beacon, transmitting on 232. 4 me with peak power 
of 15 watts, repetition rate of 1000 pps, pulse width of 
29 microseconds, and average power of 640 milliwatts 

d. Resculite, high intensity light flashes at 1. 5 second intervala 

e. Dye marker, powdered aluminum slurry dissolved after water 
impact. 
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SECTION 4 

FLIGHT PLAN (PART I - LAUNCH PHASE) 

4. 1 SEQUENCE OF EVENTS - CHECKOUT TO VEHICLE REORIENTATION 

4. I. 1 Hangar Checkout 

4. 1. 1. 1 Thor. After it ie received, the booster will undergo the follow¬ 

ing hangar checkout operations: 

a. Modification of configuration in the DAC Receiving, In¬ 
spection and Maintenance (RIM) Building 

b. Checkout with missile subsystems checkout trailer and 
supplementary checkout trailer 

c. Checkout of destruct system 

d. Transportation to the LMSO Missile Assembly Building 

e. Installation of adapter 

f. Check with LMSD simulator 

g. Mating with LMSD second stage (fit check) 

h. Check of destruct system 

i. Check for interface problems and removal of Discoverer 

j. Transportation to launch area. 

4.1.1.2 Discoverer. The Discoverer flight test vehicle, 2205-1020, will 

have undergone thorough ground testing on the component, subsystem, and 

system level prior to delivery to the Santa Crux Test Base. At SCTB a 

static firing systems run will be auccessfully completed prior to delivery 

of the Discoverer to Vandenberg Air Force Base. The biomedical recovery 

capsule will be handled separately however, until its mating to the satellite 

vehicle. 
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Upon arrival at VAFB, the Discoverer will be unloaded at the Missile 

Assembly Building (MAB). Subsequent to receiving inspection, the ve¬ 

hicle will undergo a four-day preparation for subsystem checks, conduct¬ 

ed in the following manner: 

a. All existing shortages will be installed 

b. All mandatory E. O.'s left open will be worked off 

c. A wiring continuity check (SS/A) will be completed 

d. A vehicle-adapter fit check will be conducted. 

Detailed subsystem checks will be performed as for previous vehicles 

with the exception that Subsystem L (BRC) handling will be added. Inte¬ 

gration of Subsystem L into ground checkout and countdown procedures is 

detailed in LMSD-420930, 30 Jaruary 1959. Highlights of BRC handling are 

as follows (days are approximate): 

a. BRC arrives at VAFB, X-l month 

b. Receiving inspection and dissasaembly for component tests, 
X-28 days 

c. BRC to medical van, X-l6 days 

d. Weight and balance, X-l4 days 

e. BRC to MAB for assembly and systems checkout, X-l2 days 

f. Final checks and life cell loaded, X-6 days 

g. Final weight and balance checks, X-2 days 

h. Transportation to pad aboard BRC van, X-l day 

i. Satellite - BRC mating, during countdown 

4. 1. 2 Launch Pad Checkout 

4. 1. 2. 1 Thor. Pad checkout will cons.st of the following: 

a. Electrical and hydraulic re-check 

b. Re-check with Discoverer 1020 mated 
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c. Interface re-check (electrical and mechanical) 

d. Check of deetruct system 

e. Mock countdowns 

f. T-2- and T-l-day checks. 

The ground support equipment part of the DAC operations can be found in 

DAC Drawing No. 7692043, Section 5. 0 through 5. 4. LMSD will tie into 

the DAC electrical J-box for sequence operation of the Discoverer 

umbilical ejection. ACSP guidance and GE nose cone checkouts will not 

be performed. 

4.1. 2. 2 Discoverer. Approximately fifteen days are scheduled for the 

pad operations up to initiation of launch procedures. These operations 

are as presented 'ln L.MSD-6155-2. 

4.1. 3 Launch Countdown 

4. 1. 3. 1 T-1 Day. T-l-day checks will be brief functional testa lasting 

only a few hours. The destruct systems will be installed. A relief crew 

will finish any final preparations and will conduct pre-countdown operations. 

Pre-countdown will comprise a two-hour period. 

4. 1. 3. 2 Countdown. The launch countdown will be initiaved prior to 

da^*> to provide the maximum possible daylight for operatons. For this 

flight it is desirable to carry out all procedures under optimum conditions, 

and it is highly desirable to ensure photographic coverage. Time of 

launch and countdown span will become of paramount importance on 

this flight because of the necessity for daylight recovery operations. 

The co’intdown wilt H- conducted according to the integrated countdown 

manual prepared by the VAFB FTWG. The time sequence portion of the 

countdown will be approximately 300 minutes duration. 
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4. 1. 6 Reorientation 

After separation, the Discoverer satellite vehicle will be programmed to 

pitch to the horizontal. The horizon scanner will then be activated to 

correct roll errors, and its shroud will be ejected. After the vehicle 

reaches local horizontal., vehicle attitude will be under horizon scatnner 

control until the start of orbital boost. This will ensure a local hori¬ 

zontal attitude during orbital injection. During orbital boost, vehicle 

orientation will be determined by the inertial reference package (IRP) 

as previously corrected by the horizon scamner. 

At approximately 165 seconds after launch, the position of the vehicle 

will be determined from the VERLORT radar at NAMTC, Pt. Mugu, 

which will track the vehicle beacon throughout the ascent phase. The 

position of this radar is 34° 6' 40" N latitude, 119° 7' 23" W latitude. 

Second and third position determinations will be made 40 and 80 

seconds later. The first pair of positions will be plotted on a board 

for evaluation by the human computation team, and the second pair 

(first and third readings) will be evaluated automatically by the Reeves 

computer. This Reeves equipment will then automatically initiate a 

command to the vehicle to set the proper engine start-time and 

velocity-to-be-gained. 

Engine thrust will be terminated by a signal from the Subsystem D 

integrator after the proper velocity is gained, at which time the 

hydraulic system will be shut down and the propellant tanks vented. 

The vehicle will then be turned in yaw 1 o0° at 40°/min by the pneumatic 

control system, which will be activated in pitch and yaw just prior to 

orbital boost termination. The helium tanks will be vented simultane¬ 

ously with the command to yaw around. The Subsystem D computer's 

functional sequ nee is shown in Appendix F. 
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4.2 SYSTEM OPERATIONS 

4.2.1 System Operation« Control 

Th« «yatem countdown for Discoverer Weapon System launch operations 

will commence six days prior to launch and will encompass final pre- 

llight checkout, countdown, launch, and vehicle flight to the limit of 

telemetry ship reception. System control during the launch phase is 

divided into three echelons of responsibility as follows: 

a. Development Control Center. The System Test 
Director at the DCC, Palo Alto, will exercise 
overall direction of the JLMSD Yandenberg 
Control Center (YCC) activities and the aircraft 
pickup of telemetry data. He will also direct 
and coordinate the prelaunch preparations of 
the Palo Alto Computer and of the Yandenberg, 
Hawaii, Annette, and Chiniak tracking stations 
(See Figure 4-1) for the block diagram of this 
control. ) 

b. Yandenberg Control Center. The Yandenberg 
Test Director at the LMSD YCC will exercise 
overall direction of the launch area activities 
and will direct and coordinate (1) prelaunch 
preparations of the instrum entation ship, 
(2) Pt. Mugu tracking, and (3) Yandenberg 
tracking station (launch tracking only). 

c. Blockhouse. The Launch Controller will direct 
and coordinate the Discoverer/Thor checkout 
and countdown conducted on the laut ch pad. 

4. 2. 2 Launch Criteria 
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Launch criteria are established on u.o basis of their effect upon 

primary and secondary objectives (see Section 2), range safety, 

and overall system operability. 
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4. 2. 2.1 Pad Condition«. All missile conditions affecting primary ob¬ 

jectives will be reported satisfactory prior to launch by blockhouse 

personnel to Launch Controller, Blockhouse personnel will also 

report satisfactory those conditions affecting secondary objectives 

prior to the time of initiation of the DAC automatic sequencer 

(T-15 minutes). 

2. 2 Photographic Equipment A sufficient number of tracking 

and highspeed sequential cameras must be reported "ready" prior 

to launch to give the Launch Controller confidence that adequate 

photographic data will be gathered 

4. 2. 2. 3 Weather Conditions. The following weather and atmos¬ 

pheric data represent the conditions under which the Discoverer 

may be launched; 

a. Weather Minimums. 

(1) Cloud coverage; clear to 2/10 

(2) Visibility; vertical, unlimited; horizontal 
8 miles 

(3) Precipitation; none 

(4) Surface winds 0-20 knots (any direction) 

(5) Winds aloft: specified in the firing table, 
Appendix G 

b Atmospheric Conditions: Por a more lengthy 
discussion of weather conditions see LM8D-414370. 

c. Recovery Area: Weather forecasts for the recovery 
area must be favorsble for the projected time of 
recovery as determined from data supplied to the 
DCC 

In order to determine the probable effect of weather upon a forthcom¬ 

ing launch, forecasts for the VAPB area will be supplied to the Test 

Director at the Yandenberg Control Center in accordance with Table 

4-1. These forecasts, and a subsequent report of conditions at the 

time of launch, will later become vital launch data (see Section 7). 
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TABLE 4-1 

Weath*r Forecast Requirement* 

Vandenberg Air Force Base 

When Required Parameter* Critical Element* 

F-3 day* 

F-2 day* 

F-l day 
T-12 hour* 

T-6 hour* 

T-3 hour* 
T-l hour 

1. Precipitation 

2. Surface Wind 2. 

3. Wind* Aloft 3. 

4. Visibilitie* 4. 

5. Cloud Coverage 5. 

Precipitation in exceaa 
of trace 

Surface wind in excess 
of 20 knot* 

Wind* aloft in excess of 
those listed in firing 
tables to be supplied by 
L.MSD 

Visibility less than 8 miles 

Cloud coverage in excess 
2/10 
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4* 2* 2,4 Clearance. The Range Safety Officer will issue 

range clearance on the basis of operability of range safety electronic 

tracking and plotting equipment, visual sky-screen communications, 

and the readiness of the range. This clearance will be issued to 

tho Test Controller at Vandenberg Control Center and will be re- 

vokable at any time for sufficient cause. 

<.Z. Z.5 System Operability. Prior to launch, the operability of 

all LMSD tracking stations will be verified through the Vandenoerg 

Control Center, and through the Development Control Center in 

the case of the Hawaiian and Alaskan stations. 

4. 2. 3 Liftoff Tone Transmission 

Missile liftoff will be signalled by a 1-kc tone generated in the block¬ 

house via a Douglas-supplied liftoff limit switch. This tone will be 

heard in the blockhouse, at the Vandenberg VHF receiving building 

(where it will be recorded in real time), and at the Vandenberg 

Control Center. From the VCC the signal will go out via the inter¬ 

station communications network to all stations, including the telemetry 

ship. Th^ time of liftoff will be read from the recording at Vandenberg 

Tracking Station and will be sent to the Computer at Palo Alto to 

initiate orbit computations. 

4. 2.4 Real-Time Monitoring and Command Transmission 

The time of occurrence of three additional events will be used as initial 

computer information. They are: (1) Thor main engine chamber 

LOCKHEiD AIRCRAFT 

VNCLa *-10 

CORPORATION SECRET 
MISSILE SYSTEMS DIVISION 



LMSD-6155-4 

pressure decay; (2) Discoverer engine ignition, and (3) Discoverer engine 

burnout. These events will be recorded in real time on oscillographs 

at the Vandenberg tracking station, Pt. Mugu, and on the telemetry ship. 

Main engine cutoff time will be 4*nt from VCC via 60-wpm teletype. 

Burncut time will be sent fiom the telemetry ship to VCC via the single 

sideband link, and from there to DCC via 60-wpm teletype. 

Information pertaining to real-time telemetry data recorded on the CEC 

oscillographs at the Hawaiian and Alaskan tracking stations are listed 

in Section 8 of the STD, LMSD-414760-3. Section 7 of this report 

(LMSD-6155-4) contains information regarding real-time TLM data 

being monitored at Vandenberg AFB, Pt. Mugu, and TLM ship tracking 

stations. 

4.3 INSTRUMENTATION 

Landline instrumentation is recorded in Appendix D-1 for Discoverer 

instrumentation and Appendix D- 2 for Thor instrumentation. 

Complete telemetry schedules are included as Appendix C, and Thor 

and Discoverer telemetry data are discussed in Sections 7. 1. 1 and 

7. 2. 1. 

Optical engineering sequential instrumentation and documentary cover¬ 

age is supplied by the Air Force Lookout Mountain Laboratory and 1b 

included in Section 7. 2. 4. 1. 

Metric Optical instrumentation is furnished by five Mobile Optical 

Tracking Units supplied by the Pacific Missile Range, NAMTC, and 

located as shown in Table 7-5. 
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An integrated paint pattern for optical roll determination haa been de¬ 

veloped for the Diacoverer/Thor combination It ia ahown in Appendix 

A-3. The apecific paint pattern for Thor No. 174 is ahown on DAC 

Drawing Number 5790961. The paint pattern for Discoverer No 1020 

ia ahown on LMSD Drawing Number 1023717 

Radar tracking data ia diacuaaed in Section 7. 2. 1. 
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5. 1. 3 Acquisition and Tracking Sequence 

Tracking and telemetry receiving stations and their locations are: 

a. Vandenberg AFB: Lat. 34° 47' 23" N; Long. 120° 30’ 15" W 

b. Kaena Point. Oahu. T. H. : Lat. 21° 34’ 16" N; Long. 
158° 18' 51" W. 

c. QfcyMtbn't Pbihti, AnMttc ¡aland, Al^skâ^ Lat. 54° 59’ 
50" N; Long. 131u 36" 11" W 

d. Ghiniak AFB. Kodiak laiand. Alaska. Lat. 57° 35' 54" N; 
Long. 1 52 10' 33" W. 

Approximate acquisition times <vnd contact durations for each of the 

stations are shown in Appendix £ and in Table 5-1. They are based 

upo il a 1000-statute mile VERLORT reception range and upon the nomi¬ 

nal orbit path. 

Orbital passes 1 and 2, and 1L through 17 will be within reception range 

of one or more stations in the southbound direction. Orbits 7 through 

10 will be within range during the northbound pass. One orbit pass is 

defined as the circuit from crossing the equator in a southerly direction 

to crossing the equator again in a southerly direction. The ascent pass 

begins with launch and ends when the vehicle, for the first time, crosses 

the equator in a southerly direction. The first pass is the next com¬ 

plete revolution, and so on. 

Accurate acquisition time, heading, elevation, and range predictions 

will be generated by the Lockheed UNIVAC 1103AF computer at Palo 

Alto and will be transmitted to each station. These predictions will be 

based upon the nominal launch data and will be corrected by tracking 

data inputs from the tracking stations when acquisition is made. 

Tracking data inputs to the computer will be weighted double to phase 

old data out of the orbit calculations as rapidly as possible. 
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Until acquistion, tracking and telemeter ground antennas will be 

searched about a position computed by a Milgo Computer in the track¬ 

ing station system. The VERLORT, to which the telemetry antennas 

are slaved, will then lock on the satellite. 

A Reeves computer at each tracking station will provide emergency 

carryover orbit prediction to direct antennas in the projected orbit 

path if the Milgo computer fails or if temporary loss of the tracking 

signal occurs. 

5. 2 SYSTEM OPERATIONS 

5. 2. 1 Communications 

Communication networks are a vital part of the overall system. Rapid 

and accurate data transmission is essential for completing timely ac¬ 

quisition predictions and initiating correction commands for control of 

the vehicle. A System Communications Chart, Figure 5-1, shows the 

data and command teletype and the voice circuits provided for operation 
of the system. 

Teletype circuits, capable of 100 words per minute, will connect each 

tracking station to the computer for transmission of VERLORT X, Y, 

H, and T data as soon as it is received. The same circuit will be uti¬ 

lised to transmit telemetry and doppler tracking data from each station 

and to return acquisition and vehicle command data from the central 

computer to each station. 

Telemetry and doppler tracking data will be handled on a aecondary pri¬ 

ority basis and normally will not be transmitted until a lull in activity, 

when orbit passes are beyond the range of the station. VERLORT 
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tracking data will be checked for suitability upon receipt at the com¬ 

puter area. If necessary, retransmission of data will be requested. 

5. 2. 2 Control 

Overall control of system operations is vested in the Development 

Control Center (DCC) at Palo Alto. The DCC will receive milestone 

reports from each station and will initiate individual station operations, 

in the proper sequence, for integration with the activities of other 

stations and with satellite fvinctions. 

5. 3 INSTRUMENTATION 

5. 3. 1 Tracking Data 

Primary orbital tracking data will be obtained from the VERLORT 

radars at the four stations listed in Section 5. 2. 1 and will be trans¬ 

mitted to the computer in Palo Alto, where up-to-date orbital calcu¬ 

lations will be made. Orbit path and acquisition data will then be 

provided for each of the stations. Plotting boards at each tracking 

station will present both station tracking data and computer orbit 

data in cartesian coordinates. Secondary tracking data will be 

obtained from the positioning of the TLM-18 antenna (Vandenberg and 

Hawaii) and from doppler range measurements. These data will be 

punched in teletype tape and transmitted following the transmission 
of radar data. 

5. 3. 2 Telemetry Data 

The satellite instrumentation configuration for the orbit life phase is 

identical to that listed in Appendix C-l, with the exception that channels 

i. 2, 6, 7, 8, 9. 13. 17, and 18 are turned off 417 seconds after launch. 
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leaving channels 4, 5, 10, 11, 12, 14, 15. 16 only. Telemetry opera¬ 

tions, together with the S-band beacon, is controlled by the Subsystem 

H timer as described in Section 3. On this flight there will be a tape 

recorder in the BRC only. Flight data from the satellite will be obtained 

only from the portions of the orbits which are within reception range of 

the tracking stations except for biomedical data recovered with the BRC. 

Telemetry antennas will be slaved to radar antennas for proper orientation 

during the tracking period. Telemetry data will be recorded on magnetic 

tape and flown to Palo Alto by commercial or militai air transportation. 

Details of telemetry data handling are presented in Section 7. 
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TABLE 5-1 

Tracking Station Acquisition Time» 

Station 
Acquisition 
Time (Min) 

Fadeout 
Time (Min) 

VAFB 

Chiniak 
Annette 
Kaena Pt. 

Chiniak 
Kaena Pt. 

VAFB 
Annette 
Chiniak 

Kaena Pt 
Chiniak 
Annette 

Kaena Pt. 
Chiniak 

Annette 
VAFB 

Chiniak 
Annette 
Kaena Pt. 

Chiniak 
Kaena Pt. 

Launch 

88. 6 
90. 4 

100. 1 

183. 4 
193. 6 

727. 5 
733. 0 
738. 2 

820. 2 
830. 7 
831. 0 

913. 6 
923. 6 

1413. 5 
1418. 2 

1507. 0 
1507. 4 
1519. 5 

1601.4 
1610. 6 

7. 7 

95. 9 
96. 0 

104. 7 

189. 7 
198. 8 

734. 8 
740. 1 
738. 2 

824. 8 
835. 5 
834. 6 

919. 3 
930. 6 

1418. 1 
1425. 5 

1513. 6 
1514. 6 

1608.2 
1618.0 

Total 
Time (Min) 

7. 7 

7. 3 
5. 6 
4. 6 

6. 3 
5. 2 

7. 3 
7. 1 

4. 6 
4. 8 
3. 6 

5. 7 
6. 0 

6. 6 
7. 3 

6. 6 
7. 2 

6. 8 
7. 4 
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SECTION 6 

FLIGHT PLAN (PART HI - RECOVERY) 

6. 1 INTRODUCTION 

It ia a primary objective of this flight to recover a biomedical payload 

ejected from orbit on the 17th pass. The recovery capsule is placed 

on a re-entry trajectory utilizing a programmed retro-rocket system. 

At approximately 55,000 feet a parachute is deployed, aluminum chaff 

is dispensed, and the recovery beacon starts to transmit. RC-121 

aircraft detect the chaff and vector C-119 aircraft to the appropriate 

azimuth. The C-119's, utilizing VHF direction finders, home on the 

recovery beacon to accomplish capsule intercept at 14,000 feet. As 

soon as visual contact is made the C-119's attempt to air-snatch the 

capsule-parachute combination. If the C-119'b do not effect recovery 

before the capsule reaches 1000 feet, the capsule will be allowed to 

impact on the water. At thio point, ships equipped with direction 
■t 

finders will locate and retrieve the capsule. 

The sections below will describe the recovery force, indicate the 

sequence of events during the recovery cycle, and disclose the plans 

for Recovery Force deployment, control and instrumentation. All 

recovery forces will be located and moved in conjunction with alpha¬ 

numeric plot board at HCC. 

6. 2 CONFIGURATION 

For the recovery from orbit which climaxes the satellite's flight, only 

two stations will be able to continue active tracking. These two stations 

are Chiniak and Annette, with Chiniak being designated as the prime 

station due to its ability to acquire the vehicle first. In the event of 
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Chiniak't inability to perform th function of the prime «tation, Annette 

will aaeume the reepuneibility. 

6. 2. 1 Tracking and Command Stations 

Both Alaskan tracking stations have a VERLORT radar and a tri-helix 

antenna for tracking equipment. This gives them the capabilities of 

acquiring and tracking the vehicle, receiving telemetry and doppler 

data, and issuing recovery commands. The BRC recovery effort is 

planned to take place on the 17th orbital pass over ixe Hawaii area. 

In order to accomplish this, the command must be given on the previous 

pass. Since Chiniak will be able to acquire the vehicle first on both 

the 16th and 17th passes, it will perform the function of the command 

station. These commands will adjust and reset the orbit timer within 

the vehicle. Then, when the timer runs out on the 17th pass, it will 

initiate the sequence to release the capsule. 

6. 2. 2 Recovery Force 

ARecoveryForce will be based at Hawaii under direction of the Hawaiian 

Control Center (HCC) for the purpose of conducting the search for the 

descending capsule in the predicted area of impact. The force will con¬ 

sist of 3 destroyers at Pearl Harbor, 9 C-119J pickup aircraft, and 

3 RC -121 radar search aircraft. The radar search aircraft will be 

equipped with AFS-20/45 radar to detect the entrance of the BRC into 

the earth's atmosphere when chaff is dispersed at 50,000 feet. The 

destroyers and pickup aircraft will be equipped with a direction finding 

i -tern that will permit them to home in on the capsule's VHF beacon. 

The pickup aircraft will also have the necessary gear to accomplish an 

air-recovery pickup after the parachute-borne capsule is visually located. 

6-2 
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6. 3 SEQUENCE OF EVENTS 

This sequence covers the period from the 16th pass over Alaska until 

the BRC is delivered to Air Force Bioastronautics Directorate (AFBAD) 

personnel. 

6. 3.1 Recovery Command 

When Chiniak contacts the satellite on its 16th pass, the Subsystem H 

elementary timer is reset by ground command at a latitude computed 

and directed by the DCC. This causes the Subsystem H timer to run 

out on the 17th pass at the proper latitude to begin the re-entry sequence 

as determined by the DCC. When the Subsystem H timer runs out, It 

restarts Subsystem D guidance computer which commands the remainder 

of the sequence on orbit. 

6. 3. 2 Separation Sequence 

The first step in the separation sequence is the activation of the horiaon 

scanner for five minutes to stabilize the vehicle. Then the horizon 

scanner is turned off and a signal torques the pitch gyro (and in turn 

the gas jets pitch the vehicle) down at a rate of 40°/min. After 82 

seconds the vehicle is in the correct position for re-entry firing 

(60° down from the horizontal), and the gyro torquing signal is returned 

to 4°/min. When reorientation is complete, the computer initiates the 

Subsystem JL transfer circuits disconnecting the capsule from the vehicle 

power supply. The capsule is then ejected by a set of compressed springs. 

6. 3. 3 Re-entry Thrust 

The capsule's propulsion programmer then fires the spin-up rockets 

and, one second later, the main retro-rocket. After ten seconds the 

6-3 
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r«tro-rockat burn. n„« „d th. d.-.pin rock.t. fix. d...pi„ a,. cap>ule 

Th. propul.inn pro,r.mm.r .l,ctric^ di.conn.ct .quib. 

exP^0,*v* bolt, which relea.e die burned out propul.ion .y.tem 

from the c.p.ule. With the burnout of th. retro-rocket, the c.p.ul. i. 

on de.cent trajectory, which Carrie, it to the re-entry area a. ahown 
in Appendix E. 

6. 3. 4 Parachute Deployment 

A. tha c.p.ule re.che. a deceleration of 5 g'., an accelerometer .tart, 

a timer which run. until an altitude of 55, 000 feet i. reached. Timer 

run-out turn, on th. VHP beacon and die fla.hing light, deploy, th. 

pilot and main parachuta, and chaff, and altar four ..cond., cut. the 

main chut, reefing li„.. Aft., chute deployment, th. de.cent rate 

drop, with increa.ing atmo.pheric den.ity from 45 fe.t/.ec initially 
to ?0 ft/sec at sea level. 

6. 3. 5 Recovery Sequence 

While the capsule is descending, the chaff and/or the silvered para¬ 

chute are detected by the APS-20/45 radar, on one of the RC121D air¬ 

craft. The RC121D then directs the closest C-119J aircraft toward 

the capsule. The C-119J is assisted by its own direction-finding 

equipment and home, on the capsule's VHF beacon until it makes visual 

contact. The C-119J will then attempt an aerial recovery of the capsule. 

The first attempt will be made at an altitude of 14. 000 feet. If the C-119J 

misses on the first attempt it will have time to make at least six more 

recovery passe, before the capsule impact, in the ocean. Upon success¬ 

ful aerial recovery, the capsule becomes the responsibility of a repre- 

sentative of AFBAD while the C-119J return, to the Hawaiian Control 

Center. If aerial recovery is unsuccessful, the capsule will be de¬ 

tected and located by means of it. VHF beacon after water impact. 
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Visual contact will be assisted by the flashing light and the aluminum 

slurry dye marker, which is released on contact with the water. If a 

C-119J locates the capsule in the water, it will drop a flare and/or a 

VHF beacon buoy to mark the position and aid the ships in locating the 

capsule. Should surface recovery become necessary, the capsule will 

be turned over to the AFBAD representative aboard ship and returned 

to the Hawaiian Control Center 

6. 4 SYSTEM OPERATION 

The Hawaiian Control Center (HCC), located at Hickam ATB, Oahu, T. H. 

is under the control of the DCC. The System Test Controller will eval¬ 

uate the Discoverer system status and, based on vehicle checkout and 

weather predictions, order the Recovery Force plan into operation. It 

is anticipated that this plan will be put into operation approximately 

seven days prior to launch to permit DCC to alert the 552nd AEW Wing 

(RC-121D) and HCC to alert the recovery forces in the Hawaiian area 

of the impending recovery operations 

6. 4. 1 Briefing 

The RC-121D's will depart the ZI for Hawaii at least 48 hours before 

the anticipated launch time. This will allow adequate time for the ocean 

flight and permit aircraft and electronic gear checks at Hickam AFB 

after their arrival. The crews of the RC-lZID's, C-119J's and destroy¬ 

ers will be briefed 24 hours prior to scheduled launch time regarding the 

plan and details of the recovery operation During the briefing, the HCC 

will designate departure times, impact area and rendezvous time. 

6-5 
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6. 4. 2 Ship Departure 

Imn:edi«tely after the briefing, the three destroyers will depart for the 

recovery area. Based on a ship speed of 20 knots, the destroyers will 

be at the center of the recovery area in 20 hours. The recovery area 

is shown in detail in Appendix E, Figures E-18 and E-19- 

6. 4. 3 Force Status 

Eighteen hours before scheduled launch, the HCC will check the status 

of the Recovery Force to determine proper operation. The crews of 

the nine C-119J s will check out the air snatch equipment end the DF, 

and the crews of the four RC-121's will check out the radars. HCC 

will radio and obtain a status report from the destroyers. The status 

of the Recovery Force will be relayed to the DCC and, based on sys¬ 

tem evaluation, the System Test Controller will proceed with the sched¬ 

uled launching or make changes as required. Should the launching be 

delayed, the HCC will be notified, and in turn it will notify the pilots 

of the C-119J's and RC-121's of the change in schedule. The destroyers 

will be notified of the delay and will continue at reduced speed (12 to 

1 5 knots, to conserve fuel)to the recovery area. If the launching is de¬ 

layed beyond 72 hours, provision for rs-fueling will be necessary. 

6. 4. 4 Communications and Weather Checks 

Communication check, to HCC will be part of the system countdown. 

At T-l hour, a weather report from the destroyer, at the impact area 

and the local weather will be relayed to DCC. The Recovery Force 

status will also be included in this report. 
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6. 4. 5 Impact Area Prediction 

After the launching, approximately two hours will be required to acquire 

the vehicles at Alaska, calculate the orbit ephemeris and the impact area. 

This impact area will be relayed to HCC which will command the ships 

to their proper positions. If the predicted impact area is a considerable 

distance from that originally planned, cruise rates and headings will be 

calculated and relayed to the ships. Based on information from each 

tracking station, the orbit ephemeris and impact area will be up-dated 

until 12 hours before the Estimated Time of Parachute Deployment (ETPD) 

when the last tracking data will be available. 

6. 4. 6 Aircraft Flight Plan 

Nine hours before the ETPD the aircraft will be pre-flighted and 

checked out Six hours before ETPD, the pilots will be briefed. At 

four and one-half hours before ETPD, the aircraft will take off for 

the impact area. Aboard the lead RC-121 will be a Controller who 

will direct the operation. The aircraft and ships will be at their 

designated locations in the impact area one hour before ETPD. Com¬ 

munication and time checks will be conducted between the aircraft and 

destroyers as they rendezvous prior to taking up their assigned posi¬ 

tions. The C-119's will fly at 14, 000 feet and maintain constant com¬ 

munication with the RC-121's flying at 10, 000 feet. The flight pattern 

has been planned to place the aircraft at midpoints of straight flight 

legs at ETPD-30 minutes, ETPD-15 minutes, and ETPD-0 minutes. 

At these points, the RC-121 aircraft are positioned so that an area 

of optimum radar return overlaps the impact area. Also, half of the 

C-119J aircraft will be heading downrange while the others will be 

flying uprange, thus completely covering the impact area with DF 
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6. 4. 9 Surface Recovery 

Should the air recovery be unsuccessful after sighting the BRC, the 

C-l 19J's will circle the area of water impact and drop marker buoys 

while the Controller vectors the destroyers into position to effect re¬ 
covery. 

6. 5 INSTRUMENTATION 

6. 5.1 Telemetry 

When the vehicle is over Chiniak on orbital pass 17, the BRC viability 

sensors, numbers 3 and 2, will be read in real time to ascertain the 

condition of the specimens before orbit ejection. As the satellite 

vehicle, minus the BRC, comes into range of the Hawaiian tracking 

station, telemetry will be recorded, indicating the previous capsule 

disconnection. See Appendix C-l for a complete telemetry schedule. 

Tape-recorded instrumentation will also be recovered with the BRC. 

6. 5. 2 Recovery Aircraft Instrumentation 

5. 2. 1 RC-121 Aircraft. The RC-121 aircraft is equipped with the 

APS-20/45 radar acquisition and tracking system. The primary radar 

(APS-20) is instrumented to provide photographic coverage of the 

radarscope presentation. Performance parameters of both radars will 

be periodically logged. 

^ 5‘ 2- 2 C-119 Aircraft. The C-l 19 aircraft have electronic direction¬ 

finding equipment for homing on the capsule beacon signal. 

6. 5. 3 Surface Vessel Instrumentation 

Instrumentation of surface vessels is similar to that of the C-119's, des¬ 

cribed in the preceding paragraph. 
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6. 5. 4 Hawaiian Control Center 

The HCC contain* a large-scale plotting board used to present the 

relative location oí all the Recovery Ibrce ships and aircraft. The 

board has a coded alpha-numeric grid coordinate system to satisfy 

security requirements concerning recovery for«_e deployment. Back' 

lighted boards reflect the status of recovery and direction-finding 

•quipments. The HCC is linked to all associated functions by means 

of a communication network consisting of telephone, teletype, voice 

"hot lines," MHF, HF. UHF. VHF voice, CW, and RATT circuits. 
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SECTION 7 

TEST DATA 

Raw test data and films generated as a result of this flight test of 

Discoverer 1020 and Thor booster 17^ are required as listed below. 

Each item listed will be correlated with LMSD timing and will be clearly 

identified as to source, content, test number, and date. Other items 

not listed but which are pertinent to test results will be included in 

written reports in accordance with Section 8 of this DTO. 

Bi cause of the many individual pieces of information which must be 

assembled within a short period of time, every effort will be made to 

deliver each item of data within the time specified. Deviations re¬ 

sulting from conditions arising during or subsequent to conduct of the 

flight will be coordinated through the Palo Alto Development Coni rol 

Center. 

Douglas and Lockheed will designate data couriers as necessary to 

facilitate transmission of test data to either DAC, D4SD, the Flight 

Test Working Group (FTWG) or AFBMD (Inglewood) in accordance with the 

requirements specified herein. Data items not hand-carried by desig¬ 

nated couriers will be transmitted via registered airmail. Mailing 

addresses of the five recipients are as follows: 

a. Douglas Aircraft Company 
Santa Monica Division 
Missiles Engineering, EM-18 Project Office 
Attention: 0. E. Nemitz, A-2Ó0 
3000 Ocean Park Boulevard 
Santa Monica, California 

LOCKHEED AIKCHAFT CORPORATION 
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b. Doublas Aircraft Company 

A31 Location 
Vandenberg AFB 
Attention: L. J. MeBBererith 

c. Lockheed Aircraft Corporation 

MiBBiles and Space Division 
Test Management and Operations. Bldg. 204 

Attn: L. P. Morgan, Dept. 6l-Wf 

325I Hanover Street 
Palo Alto, California 

d. Chief 
Air Force Ballistic Missile Division 
Vandenberg AFB Field Office, WS-117L Project 

Attention: FTWG, Lt. Col. W. F. Heisler 
Vandenberg Air Force Base, California 

e. Commander 
Air Force Bassistlc Missile Division 

Air Besearch and Development Ccacsnd 

Attention: WDZW, Col. H. L. Evans 
Air Force Unit Post Office 

Los Angeles 45, California 

1 
1 
r. 

U 

7.1 LAUNCH DATA REQUIREMENTS 

l 
7.1.1 Launch Telemetry 

Launch telemetry data requirements are listed in Table 7-1* Th« require¬ 

ments for magnetic tapes, given in Item 1.1 of Table 7-l> assuv satis¬ 

factory reception and recording of Thor telemetry at both the Air Force 

telemetry van and the IMSD tracking stations. In the event recording at 

one station is unsatisfactory, the other station viil provide the nec¬ 

essary duplicate copy. The data described in Items 1.2 and 1.6 need not 

be better than plus or minus 5 percent of the bandwidth. These records 

will be appropriately annotated by ground station personnel to facilitate 

interpretation. I 
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7-1.1.1 Real-Time T lemetry Recording -- VAFB and Ft. Mugu Tracking Stations. 

The following parametera will be recorded on the CEC oscillographs at the VAFB 

and Pt. Mugu tracking stationo during the launch phase at a rate between one 

and four inches pei' second. 

Measurement 
Number 

Oscillograph Number 1 

Measurement 
Approximate Trace 
Doflection (Inches) 

H64 Beacon Verification No. 1 0.4 
(Channel 16-3) 

H65 Beacon Verification No. 2 0.4 
(Channel 16-5) 

H66 Beacon Verification No. 3 0.4 
(Channel I6-7) 

H67 Beacon Verification No. 4 0.4 
(Channel I6-9) 

H70 Timer Synchronization 0.4 
(Channel I6-I6) 

H75 Beacon Signal Level 1.4 
(Channel 16-I8) 

_ Thor Main Engine Chamber Pressure 1.0 
(Thor Channel 12) 

A28 Vehicle Separation Monitor 2.0 
(Channel 6) 

Bö Combustion Chamber Pressure No. 1 2.0 
(Channel 13) 

A10 Longitudinel Acceleration 2.0 
(Chan'.el 9) 

_ Lift-off Signal 0.4 

_ System Time 0.2 

17'%, 7-3 
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7.1.1.2 Real-Time Telemetry Recording - T/M Ship. The following parameters 

will he recorded on the CEC oscillograph In the T/M ship ground station: 

Measurement 
Numbers 

Oscillograph - Telemetry Ship 

Measurement 

Approximate Trace 

Deflection (inches^ 

l6 Viability Sensor No. 1 1.4 

(Channel 4) 

L7 Viability Sensor lío. 2 1.4 

(Channel 5) 

A10 Longitudinal Acceleration (switched 2.0 

off at 417 seconds) 

(Channel 9) 

LB Viability Sensor No. 3 1-4 
(Channel 11) 

b6 Combustion Chamber Pressure (switched 2.0 

off at 417 seconds) 

(Channel 13) 

SD 125 fLongitudinal Vibration (until switch) 1.4 

(Channel l8) 

Dó Viability Sensor No. 1 (after switch) 1.4 

(Channel l8) 

System Time 0.2 

Received Signal Strength, Forward 1.4 

Antenna 

— Received Signal Strength, Aft Antenna 1.4 
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This quick-look data will also include X, Y, Z, and Vr space position 

data for the last few available points. Twelve copies of the fW 

smoothed data, as listed, will be distributed by courier or registered 

mail as follows: 

a* IMSlTiPAf168 eaCh t0 (In^ewood),FTWG, MC (VAFB),and 

7'1-5 Launch Weather Data 

Launch weather data requirements are listed in Table 7-7. Copies of 

these data are required within 48 hours after firing for distribution 

of two copies each to DAC (VAFB), and one copy each to the FWG (VAFB) and 

IA1SD (PA). 

7»1*6 Blockhouse Landline Data 

The originals of all blockhouse quick-look landline recordings (analog) 

of Discoverer functions monitored during countdown and launch operations 

wiU be supplied to IK3D (PA) within eight horns after firing. Necessary 

calibration information in the form of overlays or annotation will 

accompany the records. 

7-1*7 Voice Communications Tapes 

One copy each of magnetic tape recordings of voice comnunications re¬ 

corded at the Vandenberg Control and the Blockhouse during countdown 

and launch operations will be furnished to IM3D (PA) within 24 hours after 

firing. 

7*1-8 Radiation Monitoring 

A written statement fora Range Interference Control concerning the re¬ 

sults of radiation monitoring during countdown and launch will be trans¬ 

mitted to MC (VAFB), IMSD (PA), and the FTWG within four hours after firing. 

Ï r > r p 7-7 
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7-3*l Test Conditions 

Test conditions at time of command-to-recover will be recorded as 

follows: 

a. Surface and upper air wtather conditions in recovery area 

b. Recovery force deployment 

c. Status of commxmications . 

7•3•2 Acqulsition Data 

Data pertaining to the performance of the acquisition aids will be 

recorded as Indicated below: 

a. RC-121 and surface ship radar logs: chaff and silvered 
chute acquisition and tracking data 

b. C-II9 and surface ship DF logs: beacon acquisition and 
homing data 

c. Aircraft and surface ship visual logs: acquisition data on 
the parachute, Rescuelites, dye markers, and capsule 

d. Rate of descent and impact location data. 

7-3*3 Recovery Data 

The following data will be noted for each recovery or attempted re¬ 

covery: 

Aircraft or ship number executing recovery 

b. Time of day 

c. Capsule altitude (air snatch) 

d. Observed condition of parachute 

e. Cable payout (air snatch) 

f. Contacts ( 
grappling 

Dtv 
LOCKHEED AIRCRAFT CORPORATION 
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7.3.U Condition of Capsule and Specimen 

Upon recovery, the following conditions will be noted based on a pre¬ 

liminary examination of the capsule and contents: 

a. Extent of capsule damage 

b. Condition of parachute 

e. Condition of water seals 

d. Condition of specimen 

The Air Force Bioastronautics Directorate has assumed the responsibility for 

delivery of the onboard BRC tape recorder and intact tape to Holloman AFB 

and for the data reduction of the tape at their facility. Three copies of 

playback analog records, with appropriate calibration and annotations, and 

a preliminary analysis TWX report shall be transmitted by BAD to LMSD, 

Departmtpt 61-UU (PA) within I48 hours after completion of the recovery 

operation, Still photographs and motion pictures of the sequence of events 

involving opening and inspection of the recovery capsule, life cell, and 

aninwl cage shall be made by BAD Two copies of this film shall be made 

available to LMSD, Department 6I-UU (PA) within U8 hours after termination 

of recovery operation. 

7.3.5 Operations Data 

Recovery operations will be documented by motion picture and still photo¬ 

graphic coverage as required. Still pictures of all significant items of 

equipment including capsules ai - parachutes after their recovery and return 

to HOC shall be made by LMSD (PA). A 16-mm motion picture coverage (32 

frames/sec) shall be made of the aerial pickup operation by either fixed 

fore and aft looking cameras or by Air Force operated hand-held cameras . 

In addition, tape recordings of pertinent voice communications will be made 

at the HCC, aboari one of the naval recovery force contingent. RC-121 APS 20 

and 1*5 radar scope pictures shall be obtained, A detailed log of recovery 
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force deployment will be maintained at the HCC covering the period of 

time from the time of the cormani to recover to the termination of op¬ 

erations. Operations data required will also include copies of the 

regular (routine) logs maintained by the aircraft and ships. All such 

logs and photographic coverage shall be transmitted to LMSD, Department 

61-UU (PA) within U8 hours following recovery. 

LOCKHEED AIRCÄAFT CORPORATION 
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TADLE 7-1 
Launch Telemetry Data Requirements 

item description type origin 

Launch Tatema? ry 
Data 

IHHS T/M Van 

IR5S T/M Van Mag Orla 1MD 
laya ol lat Slaga ^ ° 

L 1« I Dub of I, I 

1.4 

1.5 

1. S.l 

I. 9. X 

1.4 

1. 4.1 

t. 4.1 

1. T 

I.« 

i. «.a 

1.» 

1.10 

1.10.1 

I.U 

I. U. I 

1. 11. 2 

Dub 

1.1.2 

1.1. ) 

L 2 

Two Analoga from 
1.1.1 
Analog from l, l, 2 

IRSS T/M Van Slg 
Hanl Tima Ana. 
loga lat Staga 

LMSD T/.Station 
ECTSD T/M Kfãi 
Tapa of Diacov- 
arar Tapa A 

LMSD T/M Mag 
Tapo of Dtacov- 
arar Tapa B 

Dub o' I. S 

Analog of 1. 4 or 
1. 5 (tat Stage) 
Real Tima Analoga 
(Orbital Stage) 

Playback Acelog 
Sama Aa 1. 4 
( Orbital Staga) 
Playback Analog 
Sama aa 1. 4 
(Orbital Stage) 
Sanborn Record 
Ch. I) (lat Staga) 
Auxiliary T/Statlon 
Pt. Muau^ ^ 

Tape of Dlacovarar 
Analog from 1.8,1 

Mugu Heal Tima 
Analoga of Orbital 
Stage 
DAC, Santo Montra 
lit Slaga T/Kr- 
Playback Analog 
Kit 

I MD 2 Ana- 
log« 
1 Analog BMD 

Orlg I MD 

LMSD 

LMSD 
T/Sta 
LMSD 
T/Sta 

LMSD 
T/Sta 

LMSD 
T/Sta 

LMSD 
T/Sta 

LMSD 
T/Sta 

LMSD 1 
T/Sta 

2 
LMSD I 
T/Sta 

Orlg A 

Orlg D 

Dub 2 

Analog 

1 Sat 
Analoga 

Analog 

Analog 

Orig 

Orlg LMSD 1 
Mugu 

Analog C.MSD 1 
Mugu 

Orlg LMSD 1 
Mugu 1 

h 
1 
2 
1 

1 

2 
J 

LMSD T/Sta 
5328 
DAC VAFB 

VAFO T/M 

5328 
DAC VAFB 

5328 

DAC VAFB 

5328 

DAC VAFB 

5328 

LMSD (PA) 
5328 

LMSD (PA) 
5328 
DAC VAFB 
DAC VAFB 

1 5328 

LMSD (PA) 
9328 

LMSD VAFB 

5328 

LMSD (PA) 

5328 

5328 
5328 

Copy of I. IQ 
LMSD. Palo Alto 
Orbital stage- 
T/M Playback 
Analog Kit 
I Copy of 1.11 

4 Coplea of 1.11 

Copy DAC (SM) 1 

Copy LMSD | 
(PA) 

Copy LMSD I 

a a. ,PA» 
4 Coplea LMSD 1 

(PA) 

5328 

LMSD (PA) 

5328 

DAC (SM) 

LMSD VAFB 

|J 

T/ 1/2 
T/ I 
T/ 4 

T/ I 

T/ 5 
T/ 4 

T/5 

T/ 5 

T/ 1/2 

T/ 4 

T/ 2 

T/ 4 
T/ 2 

T/ 4 
Tf-l 
T/ 4 
T/ !2 

Ty 4 

V/ 8 
T/ 4 

T/ 4 

T/ 1/2 

Tf 8 

TV 4 

TV 4 
T/ 4 

Copy DAC(SM) 1 DAC VAFB T/ 24 

T/ 48 

T/ 34 

T/ 34 

T/ 34 

TV 34 

8- 
a 
ol 

I MD 
LMSD 
DAC 

LMSD 

1 MD 
DAC 

I MD 

DAC 

1 MD 

DAC 

LMSD 

LMSD 
LMSD 

LMSD 
LMSD 
DAC 
LMSD 

LMSD 

LMSD 
LMSD 

LMSD 

LMSD 

LMSD 

LMSD 

LMSD 
LMSD 

DAC 

DAC 
LMSD 

LMSD 

DAC 

LMSD 
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I 

I 
I 
L 

i; 

o 
o 

i 
T 
1 

1 
I 
T 
«to 

[ 
Ü 

L! 

LI 

I 
li 

2. 

2.1 

2.1.1 

2.2 

2.2.1 

2.) 

2.3.1 

2.4 

2.5 

2. S. 1 

2.9.2 

2.9.3 

2.6.1 

2.6.2 
2.6.3 

2.7 

SECRET r, 
; 

TABLE 7-¿ 
Launch TrackinR Data Requiromonta 

laAunch Trfickim 
PSTn-! 
Punched Paper 
Tupe of Verlort 
(LMSD T/SU) 

Copy of 2. 1 

Punched Paper 
Tape of Ve-lort 
(Mugu) 

Ort* l,MSI) T/ i 
Sla 

2 
Copy LMSD \ 

T/.Sta 
Ort| LMSD 1 

Mugvi 

Copy of 2. 2 

Punched Paper 
Tape oí TLM-18 
LMSD T/Sta 

2 
Copy LMSD 1 

Mugu 
Orig LMSD 1 

T/Sta 

Copy of 2. 3 

Punched Papar 
Tape of Doppler 

Plotting Board 
Charta Verlort 

1) VAFB Chart 
2) Vafö of Mugu 

9 coplea of 2. 9 
or one reproducible 
Five coplea of 2. 5 
or one reproduclbla 
1 coplea of 2. 5 

Plotting Board 
Charta of Verlort 
Mugu) 
1) Mugu Radar 

(2) Tima to Fire 
9 coplea of 2. 6 or 
one reproducible 
copy 

1 coplea of 2. 6 
1 Copy of 2. 6 

Plotting Board 
Charta TLM-18 
LMSD T/Sta 

2 
Copy LMSD 1 

T/Sta 
Orig LMSD 1 

T/Sta 
2 

Orig LMSD 1 
T/Sta 

2 
3 

9 coplea LMSD 1 
or 1 Repro 
Repro 

2 
1 coplea LMSD 1 

Repro 
Oi lg LMSD 1 

Mugu 

3 
9 coplea LMSD 1 
or 1 Repro 
repro 

2 
1 LMSD 1 
1 copy LMSD 1 

Repro 
Orig LMSD 1 

T/SU 

5328 

LMSD (PA) 
5328 

9328 

LMSD (PA) 
5328 

5328 

LMSD (PA) 
5328 

5328 

«LMSD (PA) 
LMSD VAFB 
(repro) 
5328 
LMSD (PA) 

DAC VAFB 
5328 

LMSD VAFB 
(Repro) 

5328 
LMSD (PA) 
5328 

DAC VAFB 
5328 
LMSD VAFB 

LMSD VAFB 
(Repro) 

2 5328 

T/ 2 

T/ 6 
T/ 4 

17 6 

TM 
T/ 6 

T/ 2 

T/ 6 
T/ 4 

T/ 2 

T/ 6 
T/ 1/2 

T/ 1 
T/ 6 
T/ 1 

T/ 1 
TV I 

T/ 2 

T/ 3 
T/ 6 
T/ 3 

T/ 6 
T/ 3 
T/ 3 

T/ 1/2 

T/ 1 

LOCKHEED AIRCRAFT CORPORATION 
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LMSD 
LMSD 

LMSD 

LMSD 
LMSD 

LMSD 

LMSD 
LMSD 

LMSD 

LMSD 
LMSD 

LMSD 
LMSD 

DAC 
LMSD 

LMSD 

LMSD 
LMSD 
LMSD 

DAC 
LMSD 
LMSD 

LMSD 

LMSD 
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" WatÊÊÊOÊfm 

Documentary Film Requirements 

*hoM DUHATION 
wo POSITION MZK EMUIJION T- T/ fps 

t.l 

».« 

>.1 

*.4 

•.I 

I.« 

».» 

1.4 

t.f 

(. IV 

IMAGE TO 
rUAME HATIO COVERAGE 

I 

Í 

K 

K 

9 

i 

B 

JSmm ECN 

J'mm ECN 

Hmm ECN 

ECN 

SPEC 
INSTR, 

a/r gov 

atr gov 

a/r gov 

A/R GQV 

t. Il MP Uart JSmm ECN 

S. Il MP •■•H »mm ECN 

N/A 

N/A 

4.» 8Htl«Urt «>l BAW b Colur N/A 

4.14 BtlU Alart 4«S RAW 
A Color 

24 

41 

24 

41 

14 Aooco-oSromo »8 » 

Ttmm Aooio-chroma 85 14)V 10 

4** EAtoeolor 5 H/A N/4 N/A 

♦*4 B A W N/A N/A N/A 

4»8 EAtoeolor 8 N/A N/A N/A 

4»S SAW N/A N/A N/A 

n/a 

N/A 

N/A 

N/A 

N/A 

O.S. AF8 to fill Tracking *:o limito 
2/1 of frama of vtaablllty 

O.S. A F.S. to Tracking to Umita 
fill 2/1 of frama of vtaabUlty 

O.S, Ar.9, to Tracking to Umllo 
fill 2/1 of framo Of vtaablllty 

O.S, A r.B, to Tracking to Umita 
fill 1/1 of framo of vt lability 

O.S. AF.S. to Gift-off 
fill 1VÀ of frama 

O.S, A P.S, to Tracking 
fill 75% of framo 

O.S. AF.S. to At lift-off 
55% of framo 

0.8. A F. S. to Al Gift - off 
65% of framo 

0.8. A F. S. to Al Gift-off 
65% of frama 

A a above Al Glft-off 

Aa directed by Aa Dlrectad 
GMSD Photo coord. 

Aa directed by Aa Directed 
GMSD Phulo coord. 

Aa diracted by DAC 
Photo coord. Aa Dtractod 

Aa dliacted by Aa Diroctad 
DAC Photo 
coordinator 

Una 5" Format 

tea 1-1/4 
Format 

Manual!) trig¬ 
gernd by TV 
obeorvatton at 
liftoff 

Aa abovo 

Aa Above 

Aa Above 

Nona 

Nono 

Nona 

None 
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r /,y 
..CREI 

_ . < j y 
TABLE 7-4 

Engineering Sequential Film Requiremento 

0.8. - onniTAt, STAC,F, 
r.S. - F1HST »TAUK 
ENOINEEIUNO SUH VEtLI-ANCE 

ITEM 
NO 

CAM FILM DURATIONS 
POS SIZE f.MUL T- Tf EPS 

4.1 

4.2 

4.1 

4.4 

4. S 

4.4 

4. T 

4.« 

4. S 

4.10 

4.11 

4.12 

4. IJ 

4.14 

4. 19 

4.16 

16mm Comm.I9M 
1200' EN.ct.rom« 

16mm 
1200' 

16mm 
400' 

16mm 
400' 

16mm 
1200' 

16mm 
1200’ 

16mm 
400' 

16mm 
1200' 

16mm 
1200' 

16mm 
1200' 

16mm 
400' 

Comm 19M 
EkUehroma 

Comm 5S 
Ektachrom« 

Comm SS 
Ektachrome 

Comm I5M 
Ektachrome 

SM 

SM 

SS 

SS 

SM 

Comm. SS 
Ektachrome 

SS 

Comm. ISM SM 
Ek.t.chrome 

Trl-X n«K-C/D- 
termt nation 

Comm ISM 
Ektachrome 

Comm SS 
Ektachrome 

SM 

ISS 

E 16mm Trl-X Uog C/D- 
1200' termination 

16mm Comm SS 
100' Ektachrome 

ISS 

16mm Comm SS ISS 
100' Ektachrome 

H 16mm Comm SS ISS 
100' Ektachrome 

16mm Comm SS J0S 
Ektachrome 

IMAGE TO OPT1UM EX SPEC 
FRAME RATIO P OKU R K AREA* COVERAGE IN8TR. 

24 

24 

isd 

J50 

24 

8«« rovnrng« 
column 

So» cov»r»K» 
column 

O, S, to occupy 
bottom 75% ol 

LOX Ar«« I. 
vohlrl» 

Rntiro ar»* 

O.8. Umbill« 
cnl connoctovi» 

O.S. -r.5, Thor BnHr« y»Klcl» 
bottom ?5% ftt m* 

0.8. - IT. 8, ^Entl r» vohicl» 
bottom 75% framo 

Trl-X Re* C/D- 75rPK4 Soe covorago 
column 

300 O. 8. bottom 
75% of fram» 

24 Son coverage 
column 

75FPM Se« coverage 
t olumn 

24 ,S*»o rovnragf* 
column 

150 O.S.-F.S. 
bottom 75% 
of frame 

75FPM So© envorago 
column 

200 

200 

200 

44 

.Sen coverage 
column K apee. 
Inatrurtlona 

Coverage 
column 4 
•pcc Inatr 

Sec coverage 
column 4 apee. 

See coverage 
column 

Vehicle 4 Pad 
area 

To ahow LOX 
pipe« Wveh 
In background 

Surveillance 

Umb. disconnect 
and lift«off 

Lift-off 

Surveillance 

Entire are* 
(time atudy) 

S entry Umbll- Ol »connect 4 
leal conneiIlona O.S. lift-off 

Vehicle 4 Pad 
area 

Vehicle 4 Pad 
area 

Surveillance 

Entire area 
(time atudy) 

Fueling area 

Entirn vehicle Lift-off 

Fueling area 
to ml ««lie 

Vehicle 4 Pad 
n rca 

Vernier engine 
■tart 

Turbine exhauet 
ignition 

Entire area 
(time etudy) 

Vernier eng- Poloroid fit« r 
Ine, baee of to be ueed / 
mleelle, urn 30° from Een- 
hllt 
lift 

■ I 4 
off 

Vernier eng¬ 
ine #2 

Daee of F.S. 
4 Launch Deck 

Launch arm 
#4 turbine 
exhauet. 
lift-off 

Vernier eng¬ 
ine #2 lift¬ 
off 

F.S. 
Baee 4 
Launch Deck 

Ith to the right 
facing the 
mlealle from 
camera poet- 
tion 
Polaroid filter 
to he ueed / 
30° from Zen¬ 
ith to the right 
facing the mle¬ 
alle from 
camora 

Polaroid flltor 
to he ueed / 
30° from Zen¬ 
ith to tho right 
facing tho mle¬ 
alle from cam¬ 
era poeitlon 

Polaroid filter 
required 

i j\7 
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SECRET LMSD-6155-4 

Orbital Radar and Telemetry Data Requirements* 

Tracking 
Station 

Expected Coverage 
(Passes) Time Required Method of Delivery 

VAFB 

and 

Pt. Mugu 

ÖN 
T + 15 hr Courier 

ISS T + 30 hr Lockheed Shuttle 

Kaena Point 
IS, cS T + 12 hr Courier 

9N, ION, l6S, 17s T + 48 Iv Commercial Airline 

Annette 
IS 

T + 18 hr Courier 

ÖN, 9N, 15S, l6S T + 48 hr Comnercial Airline 

Chiniak 
IS, 2S ‘f + 18 hr Courier 

ÖN, 9N, ION, 16S, 17s T + 48 hr Courier 

mitted to Txrcn îpaT ^ eacil tracking station will be trans¬ 
mitted to I24SD (PA) within the times specified: 

a’ TZT t8?e reCOrdlng8 of Dl8Coverer telemeter receiver 

Discoverer telemetry signal strength records 

Real tia.« analog records of Discoverer telemetered functions 

Punched paper tapes of radar and telemetry tracking data 

Plotting board charts of radar and telemetry tracking data 

Radar signal strength records 

b. 

c. 

d. 

e. 

f. 

tT\r 7-19 
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item 
number type 

4.1 
4.1 

4.) 

4.4 

4. S 

4.4 

4.1 

4.( 

4.( 

4.10 
4. U 

4.11 
4.13 

4.14 

4.11 

4.14 

5.1 

5.1 
5. ) 

S. 4 

». 1 

1.4 

1.1 

S.l 

».» 

». 10 

W/P 
W/p 
Maaor 
W/p 
Motar 
W/P 
Molar 
W/P 
Molar 
w/p 
Maalar 
'll IP 
Maalar 
W/P 
Maalar 
w/ p 
Maalar 
W/p 
W/p 
Maalar 
W/P 
W/P 
Maalar 
W/P 
Maalar 
W/P 
Maalar 
W/P 
Maalar 
W/p 
Maalar 
W/P 
W/p 
Maalar 
W/P 1 

Salactad 
orl|or 
duplicata 
f ramaa 

Salactad 
orlior 
dupilcala 
(ramea 
Duplicate 
Color 
T ranapar* 
anty 

B 4 W 
SalO SWC 

B 4 W 
Dup Nag 

Duplicata 
color 
Tran.par.ocy 

D 4 W 
(»10 SWG 

DAC/SM DAC/VACB LMSD/VAFB LMSD/VAPD 

DISPOSITION 
mSTT/PA- 

»la 

1 

10 10 

10 10 

B 4 W 
Dup Negq 1 I 

». 11 thru AcquIllHon. coll.cUoo 4 dl.po.Hlon 1. the r..poo.,ht||,y ol 

o^om“«. P,r*0"",; W,U' 4cal(n.lrd” deh.ary „rm,. 

Required 
cJ.it« 

Oc-Uvry 

n.0ftpon«ib:« 
Agency 

BMD/INO DMD/VAFD 

1 
1 
I 
I 
I 
I 

I 
I 
I 

1 
I 
1 
1 
I 

I 
I 

1 
I 
I 
1 
I 
1 

10 

10 

10 

10 

T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
U 74 
T/ 74 
TV 74 
T/ 74 
T/ 74 
TV 74 
T/ 74 
T/ 74 
TV 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
T/ 74 
TV- 74 
T/ 74 
T/ 74 
T/ 74 
T/ 96 
T/ % 
T/ (6 
T. (6 
T/ (6 
T/ 06 

T/ (6 

T/ 9b 

T/ 9(. 

T/ 96 

T/ 96 

T/ 96 

T/ 96 

1)11 MPS 
1312 MI’S 
US! MPS 
mi MPs 
mi Mrs 
mi MPs 
1351 MPS 
mi MPs 
1351 MPS 
mi MPs 
1311 MPS 
1311 MPS 
mi MPs 
1351 MPS 
mi MPs 
1351 MPS 
mi MPs 
mi MPs 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1551 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 
1351 MPS 

1351 MPS 

1351 MPS 

1351 MPS 

1351 MPS 

1351 MPS 

1351 MPS 

1351 MPS 

’ T/ 96 1351 MPS 

VAKP.DAC. LMSD. 6 HMD Photographic 
■ oc|'fn»lant on type, nature, A urgency oí 

Quick 
Look 

Data «411 be deaignated by PTWO at Port Launch rririo... n . r* . .., 
Chairman, PTWG. 1u* Diapoaltion «rill be determined by 

All llama Motion picture printing will be determined by BMD DAC t LMSi m. c, . 

mina,.on .ill be baaed upon u.u.ble and inlor.. mM^riol^nlMn^^",^.. îrooîid 

L 
ï 
I 
I 
I 
r 
[ 
L 
L 

L 
L 
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TABLE 7- 10 
Additional Data Requirements 

ITEM 

O. 
6.1 

b.l. 1 

6.1.2 

6.2 

6.2.1 

6. 3 

6.3.1 

6.4 

7. 

7.1 

7.2 

7.3 

8. 
8.1 
8 1.1 
8.1.2 
9. 

9.1 

9.1.1 
9.1.2 
9.2 

9.2. 1 
9. 3 
9. 3.1 
9.3.2 
9.4 

9.5 

9.5.1 

DELIVERY SCHEDULE 

DESCRIPTION TYPE 

Range Safety 
Range Safety Plot- 3 coplea 
ting Board Chart« 
Range Safety Plot- Copy 
ting Board Charta 
Range Safety Plot- Copy 
ting Board Charta 
Real Time FR W-2 2 Copy 
UHF Commanda 
Real Time FR W-2 Copy 
UHF Commande 
Range Safety Voice Orlg or 
Tapea copy 
Range Safety Copy 
Voice Tape« 
Other Range Copy 
Safety Tracking 
Communication« 

PACC/VCC Orlg 
Voice Tape« or copy 
PACC/VCC 
Voice Tape« 
LMSD Blockhcuae Orlg 
Voice Tapes or copy 
LMSD Blockhouse 
Volco Tapes 
Blockhouse Land Orlg 
Line Recordings 
Real Time 

Weather 

Weather Data 4 copies 
1 Copy of 8.1 copy 
2 copies of 8.1 2 copies 
Miscellaneous 

Radiation Monitoring 
records (written) 3 copies 
1 copy of 9.1 copy 
1 copy of 9.1 copy 
Servicing Notes Orlg 
LMSD 
Copy of 9. 2 Oopy 
Servicing Noies UAC Orlg 
Copy of 9. ^ Copy 
Copy fof 9. 3 Copy 
Instrumentation Orlg 
Seht'diiln LMSD 

Instrumentation Orlg 
Schedule DAC 
Instrumentation Copy 
Schedule DAC 

ORIGIN 

1MD 1 

BMD 1 

HMD 1 

1MD 1 

BMD 1 

1MD 1 

1MD 1 

1MD 1 

LMSD 1 

BMD 2 

LMSD 1 

BMD 2 

LMSD 1 
(13/ H) 1 

2 

1 MU 1 
BMD 1 
HMD 1 

IMD 1 

BMD 1 
BMD 1 
LMSD 1 

LMSD 2 
DAT, VAFB 1 
I w : VAJ-B 1 
1 »AC tVAFB 1 
LMSD l 

2 
DAC 1 

DAC 1 

il 
o 
Pi 

5328 

DAC VAFB 

LMSD (PA) 

5328 

LMSD (PA) 

Aa requeated 

by FTWG 

■>328 

5328 

L.MSD (PA) 

S3 28 

LMSD (PA) 

5128 

LMSD (PA) 

5328 
I.MSD(PA) 
DAC VAFB 

S3 28 

LMSD (PA) 
DAC VAFB 
LMSD PA 

5328 
5328 
DAC (SM) 
LMSD (PA) 
5328 

LMSD (PA) 
5328 

LMSD (PA) 

T/ I 

T/ 1 

T/ 6 

T/ 2 

T/ 6 

T/ 2 

T/ 8 

T/ 4 

T/ 2 

T/ 24 

T/ 4 

T/ 24 

T/ 2 

T/ 6 

T/96 
T/100 
T/lOO 

TA 4 

T/ 8 
Tf 8 
T/ 4 

T/ 8 
77 4 
T/ 4 
T/ 8 
T/ 4 

T/ 8 
T/ 4 

T/ 8 

s- 

Pi 

IMD 

D.-C 

LMSD 

IMD 

LMSD 

IMD 

LMSD 

IMD 

LMSD 

LMSD 

LMSD 

LMSD 

LMSD 

LMSD 

IMD 
uMSD 
DAC 

1 MD 

LMSD 
DAC 
LMSD 

LMSD 
DAC 
DAC 
LMSD 
LMSD 

LMSD 
DAC 

LMSD 

VNc 7r49D 
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SECTION 8 

TEST REPORTS 

Test Reports which are required for official distribution are listed 

in Table 8-1, In addition, fi^ld reports describing dctual test 

support activities and equipment op>eration will >e required from 

all stations. The content and format of these reports are given below. 

8.1 LAUNCH REPORTS 

The Flight Test Working Group at VAFB will prepare and transmit 

the following reports to BMD( WDZW)with distribution as shown in 

Table 8-1. 

8. 1. 1 Flash Report 

A Lash report briefly describing launch operations and results will 

be transmitted via TWX. 

8.1,?. Follow-on Launch Report 

A follow-on report giving a more complete description of launch 

operations and flight results will be transmitted via TWX after a 

preliminary review of raw launch data. 

8.1.3 Final Launch Report 

This report will provide a formal documentation and FTWG evaluation 

of launch operations and results, including the pertinent launch data. 

Ï J At 
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8. 2 DOUGLAS THOU REPORTS 

8. 2. 1 Douglas Quick-Look Report 

A quick-look report containing the results of a preliminary review of 

Thor launch data at Santa Monica, with particular emphasis upon 

indicated problem areas, will be transmitted via TWX, 

8. 2. 2 Final Douglas Flight Test Report 

This report will provide a preliminary analysis of Thor equipment 

operation and performance during countdown, launch, and flight 

and will encompass all factors involving possible modification of 

equipment, plans, or procedures on future tests, 

8. 3 DISCOVERER REPORTS 

8, 3. 1 Preliminary Flight Information TWX 

This report will contain a brief description of flight operations and 

results based on the flash report of Item 8. 1. 1 and the latest inputs 

from the remote tracking stations, 

8. 3. 2 Preliminary System Test Report 

This report will be based upon system quick-look evaluation at Palo 

Alto, the follow-on launch report (Dem 8. I. 2), the Douglas quick- 

look report (Item 8 2. 1) , and internal LMSD reports from the 

tracking stations and the Development Control Center. The report 

will include a brief summary of test results, a complete account of 

test conduct, and a preliminary operational evaluation of the flight in 

terms of the achievement of test objectives, problems encountered, 

and overall system performance. 

8-2 
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8. 3. 3 Final Flight Test Report 

This report will be based upon a complete analysis of boost and orbital 

trajectory and Discoverer subsystems performance. The report will 

contain an analysis of all factors involving possible hardware refine¬ 

ment or test procedures and will provide a complete documentation of 

the flight, including test data. 

8. 3. 4 System Test Evaluation Report 

This report will be based upon all test information previously published. 

The report will contain a final operational evaluation of overall system 

performance and wvll make specific recommendations regarding possi¬ 

ble program re-direction. 

8. 4 TRACKING STATION REPORTS 

All tracking stations will report on the operation of their equipment 

via TWX to the Development Control Center (DCC) within 36 hours following 

launch or within four hours after any premature termination of the test. 

8. 5 HAWAIIAN CONTROL CENTER REPORT 

The HCC will transmit a commentary on test results to the DCC via the 

voice link immediately after termination of recovery operations. This 

will be followed by a more complete report to be transmitted via TWX 

within eight hours. In addition, each major contingent of the Recovery 

Force will prepare a written report describing the operation of equip¬ 

ment, actual procedures used, and pertinent observations. These 

reports will be furnished to the HCC, which will complete a preliminary 

recovery test report for formal transmission to the DCC within 48 hours 

after termination of recovery operations. 
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APPENDIX B-l 

Detailed Weight Breakdown, Diecoverer Serial 2205-1020 

WEIGHT EMPTY 

Propellante Loaded 

Impulee 

Oxidizer Pre-Flow Expended 

Trapped in Linea, Tanke and Engine 

Reeiduale for Mixture Ratio 

THOR PAYLOAD 

Leee: Adapter and Attachmente 

Retro Rockete 

Horizon Scanner Fairing 

SEPARATION WEIGHT 

Leee: Control Gae Expended During Coaet 

Ullage Control Rockete 

LAUNCH WEIGHT 

Leee: Expendable Propellante 

Control Gae Expended During Booet 

Engine Starting Charge 

Engine Nozzle Closure 

BURNOUT WEIGHT 

Lese: Residual Propellants 

Helium Vented 

EMPTY WEIGHT ON ORBIT 

Total 

Weight 

1848 

(6640) 

6527 ' 

21 

78 

_14 

8488 

-141 

-16 

_2½ 

8329 

-5 

-38 

8286 

-6548 

-5 

-1 

_zji 

1730 

-92 

_-5 

1633 
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Thor Booster No. U4 Weight Breakdown 

Weight 
(Lb) 

Dry Thor Booster 6,978 

Trapped Propellant 614 

Pressurisation Gas 384 

Unusable Lube 011 44 

Residual Propellant (1% Oxldlser) 982 

Booster at Vernier Burnout 
(No Residuals) 

Booster at Vernier Burnout 
(1% Oxldlser Residuals) 9, 002 

Vernier Propellant Burned 61 

Booster at Main Stage Burnout 
(1% Oxldlser Residuals) 9,063 

Propellants Burned 96,612 

Pressurisation Gas Overboard 128 

Vernier Propellant Overboard 13 

Lube Oil Used 84 

C.G. 
(Sta) 

496. 4 

621. 1 

517.0 

651. 5 

609. 1 

518. 8 

649.0 

519.7 

421. 2 

435. 5 

449. 0 

651. 5 

Booster Liftoff Weight 105,900 429.8 

Note: Propellant values are based on engine calibration values, a 

nominal fuel density of 50. 45 lb /ft3, and a nominal liquid oxygen 
3 

density of 71. 33 lbs/ft . 
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APPENDIX C- 1 

TELEMETER INSTRUMENTATION SCHEDULE 

VEHICLE HO. 2205-1020 

T/M Package Ho. T8Tj-6 

VEHICLE TRAHSMITTER HO. 1 BUB 

FREQUENCY (MC) 237.8 

TRAHSMITrER TYPE 1004390-637 

R. F. AMPLIFIER TYPE 1060071-1 

FINAL 

J 
I 

* 
1 

! 
I 

C-l-I 
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INSTRUMENTATION SCHEDULE 

l-LIOMT NO._m-4-VCH1CLE MO. ..025=10211_ 

COMMUTATiO CHANNEL NO. 18 TYPE AHCOP BOOQgy 
CONN. UNIT -IWIB. CONN. RATE TD Pt, 

COM 
HM Mata. Na»« Heal 

NÇ, 
COM 

..Meea. 
Rauta Wgm 

"—&i°gt ft Prfat 
1 E.U. TTRI ANO ItaiAL M 

i 
L FS 

1 CAL 1/8 

1 - *»1 r«RP IttlRt Tnrs. 38-150° f o-som 
Mõasi— 

Carvllnal »1 *a_TT Il07 
1 

«Un StfÆ 2D00°P 0-50NV C/A) T1MTI j/n P'H 
4 

Oui lin Pl^Ti Tnla». TWp J32_ 38-1=0° t o.vmv Hmr^H nml fn Sfl.lT kio 
1 Qyro Block T«p. D6o » 0-50MV R-BR-k 
4 

-iEt #5 xSÖLi aooo°r 0-50MV (C/A) Timn v/n 

-J±2__ 

253 
T *nv. Sk4.fl Temp. #6 SDH aooo°f 0-50KV (C/A) WBD T/C 26o 
• Ouióance Klectronica Trap Bö. ’ 0-50MV R-HK-k “ÍIQ 
« 

-feYiJ&HLjB»P, #15 
-100° t 

_i6QQ°K 
i 

0-5OOT R-ffll.l 

—.-JÍOe 

kli5 
i* 

tUcygcp BotUnAcaa., #1 JÀ_ o-Y^yipi ITA n_cni nr 270 
n 

Jllrtogtn q»a Tran. 18¾ _ 30-185°] ' 0-5OMV Cnntlruii ic 

—. 1 

315 
it Telraeter Tranmitter Tern; ». B71 

-loOg tl 
0-50MV H-BR-J* 

n CAL 

14 Knv. Rkln Tran. *) SUHL 
> 

O-SOMV R-n-i 365 
11 Env. Skin Trap. SD45 0-50KV R-8R-1 327 
14 »IV. Skin Trap. #0 8D46 0-50MV R-8R-1 350 
11 Äiv. Skin Trap. ^10 8PW •*¿00°^ 

1-^— 
0-50MV R-8H-1 

■.. 

370 
II »»▼. Web Trap. #83 8W3 

^100®tõ 
+800° F 0-50MV R-BR-J* 325 

n 

M 

JSSY*. «Hfl Tare. _ 
-lÜ0°to 

.0-5QMV R-SR.l 338 
» Sphere Conpt. Trap. amo,] 

•Í00°Ft< 
46oo°r 0-50MV R-8R-1 Wl 

11 Horlson Scanner Tran. J62 
-100 to 

O-SfAIV 33k 
11 fcnr. aooocpa Inv. Trap ODÖC ♦aoo°F 0-50MV R-BR-k 322 
11 *nv. VM Pkg. Trap. #86 Soai 0-50MV R-BH-k 

.. 

318 
14 Repeat R>a. #9 

- ■J-*»*“* 

11 
toT* Web frlP- #B9 ^05- 

-100°to 
8002F 0-50MV R-BR-k 325 

11 l/C Ref. Trap. 3D49 
-1008¾ 
♦100°F 0-50NV 

*2*ea. S-M-3 la 
serles 321 

n CAL Z 

N atme) ————— 

n fliac) Birr~Vpir 
1. 

M aï*c) _L 
TVlVerJ; xrrrm—r—rs—r1- 
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«.'«HT HO. 

INSTRUMENTATION SCHEDULE 

. viHicLt no. gaos-Togo 
OOMMUTATBO CHANEL NO.-¿k_TrPE COMM. A800P BDQQgflA 

Tf1, --CONN. RATE 30 Pt.. I» Pola lUBPfl 

fñÑ 
US! 

M --—--- 
it —_ , Häme * coot T-ftSr 

Raaae R&ngg 

-,-Rqcent A Orhl 
E-U. TYPS AMO fttlAL W 

L_ 

9. PS RIMAR Kl 
i 
- _ CAL ll/z) 

i Hitrofwn Reg. Preai. 
-E36_ 

0-200 
-_paio W-P 2024 1» li«7 

1 s 
• —EMfti COBmS« Ptcbb. -Jtfk. W.P isn't 

—agi __« 

II 4 
> 1— - - fl>» flro. OMBbi ProtiL. .ML w-p 20P4 )|<V> 

• 
-Aft. Oaaot. Freía. AZ5_ 

0-15 
PETA U_p i Kf%<a 

• • ■-JttteMD Bttunl» Frees. fi25_ P810 W-p pnsk 
- —423_ 

• ) 
I.L» 

7 
Futí fmo Tnl.gLFreea. £L_ W-P 2024 

—M5  _1 

km .*-1 • 

1 * 

■ _Ponb. CheniherJPregg^J^ aio P8IO Face (PSIO)* 

—^Mg-PfflSg-Inlet F»eee. ?iio° W-P PnLi 
t- >•*. 

1 gytoftUXlc Ptcm^ EL pim W-P 1kst 
— 

II 

j It 

Holiurn R»yriy prflHiii reS00 1 W-P 2024 

—45Î—_ 

448 - 
^RepeetPoa.^_ 

• ' » 

' 1 '* QO. Í4.)! *» 
t 

,1 14 
- R«P~t Po»- # 

» Poe. Jfe 
-— , 

1« «w»»t POl. ff --- . 

1 17 « 
-- 

1 " Repeet Boa, fo ' ♦ 
1 '* Rewt Foa. 

--—-L_ 

1 M SAL (1/¾) . ■ 

1 11 Repeat Foa. 

1 n vo*. fr 1 — 

1 ** „Repeat Pos. #5 
J 14 Repeat Foe. »? 

1 ** .SMMt-Bgi» #11 

1 M B«!*"* Poe. #6 
(*7 

—QU# (2) * 

» -gy°ç_ 

1 ** 
_ 

1 M -§255__ - — • - ■ 

C-l-4 
^ Ci 
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INSTRUMENTATION SCHEDULE 

FLIOMT NO.-m-A-VEH-rte NO. __2205= 102Q_ 
COtWUTATiD CHANNEL NO.-15_TYEE COMM. AflOOP IMOOP7 

COMM. UNIT-PSÇ-COMM. NATE 30 Pt. . A Pole. 5 RPfl 

am 
TOI 

* . 
Me*a. llame I Meai 

^ HO. 
CODI 

^ .. V 
Meas. 

.Ream 
Tölf 

lacent A Orbit 
E.U. T TN« AHO IINIAL NO PS «(MANAI 

1 . Yew Rate - OTV Vp - -Si_ ±lQ0/»e< 
' tl^Ä 

Innut 
i; 

Innut to Poe Wí P 
1 l 

--HK-£_ 

1 R*te - QTV A/P m ±10°/aec 
*ÏÏ750W LI 

4 —320_£_ 

* 

4 Pitch Rate - OTV A/P mo *10°/mc 
tl.SOVA 
Input 

Í 
Input to PSC 120 P 

7 

4 X 

t Pitch Oyro D16 ±6° 
"il. 5Ö7A j- 

Tnmt to PHT! mo T» 
14 

II 

II Roll Oyro Dl? ±6° 
U.50VÏ r- 

mo 
II 

14 

h 

h Y»w Qyro Die ±6° 

N 
3

3
 

j —- 
Input to PBC HO 

h 

i* 

1« y 

M Scanner - Pitch D37 ±3° 
n:5öVA 
Inrut 
5- 

Innut to psc «lk p 

11 

Ï1 X y 

11 aorlton Scnnncr - Roll JB39- ±3° 
±1.50VA 
Tn|ait Tnrm+i pflf« a^k p 

14 

it 

h -y 

li 
- OTV f jp tlO°/ MC 

Ï1.50VA: 
Input Innut to Pflf! •Ipo p 

M 

It 

M X^ 

into one coanon PSC 

t/JV0, c-1-5 
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H.IOHT MO. m-1_VEHICLE MO. 2205- O'?_ 
COMMUTATED CHANNEL NO. 1? TYPE COMM. AflCOP B00027_Com. *1 
COMM. UNIT_PBC * Volt COMM. HATE 30 Pt. . » POlM. 5 «PS 

I 
I 
[ 
[ 
II 
[ 
I 
i: 
il 
D 
0 
[ 

** Theae meaa. cone fron one comon P8C 
* Traneducer Installed & supplied by O.S. 

Maas. Name Meas 
»0. CODC 

Seas. 
Range 

~ Volt 
Range P.U. TYFI ANO SIKUL HO. 

r* w 
PS ((MASKS 

1 CAL (1/2) 

a Twr Rata - OTV A/p Dll ±10°/ sec 
TI750VÏ 
Incut 
C- 

PSC I02om4 320 P 
s 8S/D finer Monitor oe-j 0-5VDC 0-5YDC (TT) 310 P 
4 Y«v Tôt que : - m.. ; D59 0-3° 0-5VDC Rectlf. 310 
a Roll Rata - OTV A/P D12 ±10°/ se< 

11.50VÍ 
Input 

c 
PSC 1020774 320 P 

• Animal Oompt. Temp. 12 • 40 to 9C °F 0-5VI C 270 
7 Regulated Supply Volt (a) C2 

26-30 
. vpc _ 0-5VDC Dlv. 315 P 

• _msh Rate - OTV A/P DIO *r* ±10°/sec 
11.5ÖV/ 
In wit 

c 
PSC 1020774 320 P 

t Relative Hvaildlty Sensor 1*3 * 20-100Í 0-5VDC 270 
i* Ron. Supnly Volt. (-) cn 

lo 
-30 VDC 0-5VDC Dlv. 315 

m Pitch Gyro D16 ±6° 
ti. 50V/ 
Input 

C 
PSC 1020774 319 P 

ia Pitch'Torque ‘ ■ 'xna 1 d4i 1°/ sec 0-5VDC Rect. 319 
i* CAL (+) 
•4 Repeat Foe. #3 
IS Roll Oyro PIT *# ±6° Í¿$V; C PSC 1020774 319 

1« Repeat Poe. #6 _ __ 
IT Velocity D57 

0-14,ooc 
per sec. 

1 
0-SVDC Rect. 310 

1( Viability Sensor #4 L9 # 0-4.5VDC 0-4. WI C 270 

1* .ley.Oyro. __ D10 ** ±6° 
U.50V1 
Input 

C 
PSC 1020774 319 

M 6.3 VDC & Pod Sep. Mon. L10 
Û or 5 be 0 or 

5 VDC 270 

11 Animal Ooarot. Press. 1.1 * 0-1SPSI1 0-4.™ c_ 270 

11 Horizon Scanner - Pitch D37 #* tT° 
H.50V/ 
Input 

C 
PSC 1020774 334 P 

n Repeat Pos, #9 

u Pan Monitor U1 
0 or 
5 VDC 

0 or 
5 VDC ZIP 

is Repeat Pos. #10 
M D39 #♦ «.JOVI 

Input 
c- 

PSC 1020774 p 
IT CAL (Z) 

M Rync 
1« Sync 

so .fibns.-.—. 

C-l-6 L 
D 
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VNct 

m-4 FLI0H7 MO. 
COMMUTATtD CHAMMCL MO. 10 
COMM. UMIT Tolt 

. VCMICLENO. 

INSTRUMENTATION SCHEDULE 

ZîîOS’-io^O 
TYPE COMM. ASCOT TA00015 Cot. #3 
COMM, mate 60 Ft., 2 Pole, 1 RP3 

COMM 

*». Moms. Name Meas. 
. _m. 

COO I 
.Heae.-- 
Ranee 

r Volt 
HANOI E.U. TYEe ANO saaiAL NO. F3 ICUARKl 

1 CAL (1/2) 

i 500IC to Ond ■Rês. in Vehicle 
(SU. 365) 

i CAL (1/2) 
4 SOCK to (fed Rea. in Vet 

(SU. 365 
icle 

S SOCK to Ond Res. in Vehicle 
(SU.) 

« Squip. Beat Temp #5 SD89 
-lOoPtö 

0-5VDC R-BN-5 320 
7 Equip. Beat Temp. #6 SD90 

-lOCPto 
♦TOOPP 0-5VDC R-BN-5 320 

• Enr. Web Temp. #3li SD68 
=100®tö' 
+jOO°F 0-5VDC R-BN-5 314 

t Emr. Web Temp. #33 SD67 0-5VDC R-BN-5 320 
19 Env. Web Ibmp. #30 SD70 W 0-5BDC R-BN-5 

TU) 

h Enr» Web Teap. #31 SD71 388¾° 0-5VDC R-BN-5 BIß 
h Bmr. Web Temp. #32 SD72 

-100?to 
+300°? 0-5VDC R-BH-5 318 

h Int. Skin Teap. #5 SD7U 
-10o°to 
♦300°p 0-5VDC R-BN-5 Baß 

14 Struct. Ring Teap. #1 SD75 3(8¾0 0-5VDC R-BN-5 435 
11 Battery cam Teap. 09 

^10030 
♦300°F 0-5VDC R-BN-5 315 

It 50« to Ond 

IT Int. Skin Teap. #6 3D82 
-Wto 
♦30O°F 3-5VDC R-BN-5 386 

11 Equip. Beau Teap. #7 JD92 
-100“to 
+300°F Ï-5VDC r-bn-5 320 

19 Struct. Hin« Temp. #2 ÎD76 
-ÍÕFio 
+30O°F )-5VDC R-bn-5 4 BB 

M 500K to Ond. D92 ^át£»r- 
11 Oae Jet Ccnaand #1 D25 0-5VDC B-5VDC 322 

11 O&B Jet Command #2 D26 0-5VDC 0-5TOC 322 

11 GAL (1/2)_ 

24 Oae Jet Coumand fk D26 0-57DC 3-5VDC 322 

it Qaa Jet Command #g_ D2? 0-5VDC 3-5VDC 322 
M -GAL. (1/2)_ 
IT Ç0CE to Ond. Cele- 

M 500K to Ond. Ree. ln Veh. 
(SU. 365 

cXT 

n CAL (♦) 

M 50« to Ond. “ÍStí 11^’ 

t-A 
LOCKHEED AIRCRAFT CORPORATION 

C -1-7 
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INSTRUMENTATION SCHEDULE mm r- 

I’LIOMT MO. nV‘ ^ vmiin b ko. 220$-1 'J ?C 
C0»«U7ATi0 CHANNEL NO. 10 TV». COMM. ABOOP TAQOOlg Comn. #3 
co*‘*** U*"T—!  __ comm, rate 60 PU, 2 Pole, 1 RPS 

^ _ Rini !,B" _ , . Ascent & Orbit 

** Meas. Name 
nota 

.J9SL 
COOK 

1*|0&0 • 
Range range r.U. TYRE AMO SERIAL HO PS AIMARKt 

31 50OÍ to Qnd Tbs. Jn+Vel}icle 

32 Has. Therm. Ref. Volt.#2 3D12 0-30VDC 0-ÇVDC Div. 

33 500IC to Ond les.^^V^hiole 

31* 500K to Chd 

35 CAL (1/2) 

36 Oae Jet Cojumand 3ig. #3 D27 0-5VDC 0-5VDC 322 

37 Í0ÇK to Qnd 

38 CAL (1,/2) 

39 Gas Jet Command Slg, (f6 D30 O-^/DO 0-5VDC 322 
1*0 50<X to Qnd 

1*1 CAL (1/2) 
' 

1*2 500K to Ond 

1*3 500K to Qnd 

1*1* CAL (1/2) 

500K to Ond 

1*6 500K to Qnd 

1*7 CAL (1/2) 

1*8 50CK to Qnd 

1*9 500K to (kid 

5o CAL (1/2) 

51 ¿0CK tp qiyl_ 

52 500K Lo Gr.d 

53 CAL (1/2) 

51* >OOK to Gnd 

£1_ GCCK to Gnd 

56 CAL (1/2) 

57 CAL (¾)_ 

58 Sync 

22_ a*™ 

60 Sync 
..1 

HOTEs Meas, listed on this page do not have a Meas. Mane assigned. 
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LMSD-6155-4 

«-IOHT NO. m~l4_VEHICUe NO. 220g- -0^.' 

COtttUTATCD CHANNEL NO. 17 TYPE COMM. A3C0P B-00026A ComW. #2 
UWIT— 7olt __ COMM. RATE 30 Pt., it Pole, 10 RPS 

__ Ring "A" Ascent 
COMM. ..KI—~T--- COMI 
PO» Meas. Name 'leas. 

. HO. CODE 
“Meáis. 
Range 

mt 
RANGE P.U. TYPE AND n RIAL NO FS REMARKS 

1 CAL (1/2) 

1 Mein Power Relay B15 On-off 0-5VDC Relay 328 
1 Oas den. Igniter B16 On-off 0-5VD0 Switch 1(21( 

4 
Pitch Actuator Pos. Dli3 Í.72 in. 0-5VDC 31? 

1 Puel Case Press. Switch B17 On-off 0-5VDC Switch 328 

t Gas Gen. Pilot Valve B18 On-off 0-5VDC Switch 328 

t Taw Actuator Pos. Dl(li -.72 in. 0-5VDC 319 

• Oxid Manifold Press. Sw. Bl? On-off 0-5VDC Switch 328 

» Valve in Head Pilot Valve B20 On-off 0-5VDC Switch 328 

I» Heater Cycle Monitor „D7U 0-28VDC 0-5VDC Div. 319 

11 Thrust Chamber Press. Sw. B21 On-off 0-5VDC Switch 328 

11 Shut down Relay B22 On-off 0-5VDC Switch 328 

11 (4) 
14 Roll Accelerometer D58 0-150 0-5VDC Rect. 319 

II Explosive Bolts #1, 2, & A80 0-5VDC 0-5VDC 
(See next page) 
Step Function UoU 

1« Repeat Pos. #2 

1? Repea1. Pos. #1( 

1» Repeat Pos. #3 

1* Squib Monitors B79 0-5VDC 0-5VDC 
(See next page) 

Step Function 317 

n Repeat Pos. #5 

h Repeat Pos. #6 

n Repeat Pos. #7 
- 

i» Repeat Pos. #8 

14 Repeat Pos. #9 

» Separation Mon. Cal. #j A87 * 0-5VDC 0-5VDC ld(8 

i» Repeat Pos. #11 

17 CAL (Z) 

tt Sync 

1* Sync 

M Sync 

* Special Dev. Item 5U-22 

UNcl 
LOCKHEED AIRCItAFT CORPORATION 
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t/iV c skmFl£ù 

TELL-TALE 

A80 Explosive Bolts No. 1, 2 

Bolts Not Fired 

1.2.3 
1,2 
1.3 
1 
2.3 
2 
3 

TELL-TALE 

B79 Squib Monitors 

Voltage 

0. 3 
0. V 
1. 3 
2. 6 
1.0 
1. 7 
2. 9 
2. 0 
3. 2 
3. 7 
2. 3 
3. 4 
4. 0 
4. 3 
4. 5 

Condition 

1 
2 
3 
4 
1 and 2 
1 and 3 
1 and 4 
2 and 3 
2 and 4 
3 and 4 
1, 2, and 3 
1, 2, and 4 
1, 3, and 4 
2, 3, and 4 
1, 2, 3, and 4 

Voltage 

2.14 
2. 37 
2. 61 
2. 98 
3. 27 
3. 69 
4. 10 
4. 79 

Condition 

1. Fuel Tank Vent Valve Opened 
2. Oxidizer Tank Vent Valve Opened 
3. Helium By-pass Squib Opened 
4. Helium Vent Squib Valve Opened 

LOCKHEED AIRCRAFT 

t/JV 
CORPORATION 

C-l-11 
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APPENDIX C-2 

Diicoverer/Thor (Echo) 
Telemetry Syetem: PAM/TM/FM 

Carrier Frequency 246. 3MC 

RDB Channel 
It Commutated 

Channel 

15-1 

15-2 

15-3 

15-4 

15-5 

15-6 

15-7 

15-8 

15-9 

15-10 

15-11 

15-12 

15-13 

15-14 

15-15 

15-16 

15-17 

15-18 

15-19 

15-20 

15-21 

15-22 

15-23 

Parameter 

Liquid Oxygen Pump Inlet Pressure 

Fuel Pump Inlet Pressure 

Main Engine Pitch Position 

Main Engine Yaw Position 

Yaw Attitude Error 

Unassigned - Grd. in TM Set 

V. E. #1 Pitch/Roll Position 

V. E. #1 Yaw Position 

V. E. #2 Pitch/Roll Position 

V. E. #2 Yaw Position 

Actuator Potentiometer Positive 

Pitch Attitude Error 

Pitch Command 

Transducer Regulated 5 V Supply 

Instrumentation Ground 

Yaw Rate 

Roll Rate 

Unassigned - Grd. in TM Set 

Unassigned - Grd. in TM Set 

Yaw Attitude Error 

Roll Attitude Error 

Pitch Rate 

Actuator Potentiometer Negative 

Range ** 

0-200 psia 

0-200 psia 

± 8° 

± 8° 

± 4° 

* 45° 

- 36° to 6° 

± 45° 

+ 6° to + 36° 

0-30 V 

±4° 

± l°/sec 

5V ±0.055V 

OV 

* 5°/sec 

± 5°/sec 

±4° 

±4° 

± 5°/sec 

-30 to OV 

MISSILE SYSTEMS DIVISION 
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APPENDIX C-2 (Continued) 

RDB Channel 
& Commutated 

Channel _ Parameter Range ** 

15-24 

15-25 

15-26 

15-27 

15-28 

15-29 
15-30 

13 

12 

11 

9 

10 

AV. E. #1 Chamber Pressure 

A Gas Generator Liquid Oxygen 
Injector Pressure 

A Gas Generator Chamber Pressure 

A Main Engine Chamber Pressure 

Internal Calibrate of TM Set 

5 volt Framing Signal 

Sequential Event Channel - up to 
4 events: MECO, VECO plus 2 low- 
level switche Lox and RP-1. If 
total exceeds 4, use 15-3, 15-6, 
15-18, or 15-19. 

A Main Engine Chamber Pressure 

AGas Generator Chamber Pressure 

AV. E. No. 1 Chamber Pressure 

AGas Generator Liquid Oxygen 
Injector Pressure 

0-500 psia 

0-800 psia 

0-800 psia 

0-800 psia 

0-5V 

5V 

0-5V: any 
one of 1 5 
discrete 
steps 

0-800 psia 

0-800 psia 

0-500 psia 

0-800 psia 

FM/FM RDB Channels are as follows: 

9. 3. 9 KC ± 7. 5% 

10 . 5.4 KC ± 7. 5% 

11 .. 7. 35 KC ± 7. 5% 

12 .10. 5 KC ± 7. 5% 

C -2-2 
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APPENDIX D-1 

Discoverer Satellite. Serial 2205-1020 Landline Inetrumentation 

1. Control Rack 

Vehicle Bus Voltage 
Regulated +28V dc 
Regulated -28 V dc 
Vehicle Battery Voltage 
Inverter Voltage 2000 cps 
Inverter Voltage 400 cps, 

Three Phase (A, B, C) 
External 28V dc 
Inverter Frequency 2000 cps 
Inverter Frequency 400 cps 
Fuel Flow Indicator 
Fuel Flow Totalizer 
Acid Flow Indicator 
Acid Flow Totalizer 
Propellant Tank Differential 

Pressure 

2. Propellant and Loading Rack 

Fuel Dump Status 
Acid Dump Status 
Fuel Dump Switch 
Acid Dump Switch 
Emergency Dump Switch 
He and N? Dump Switch 
He Tank No. 1 Temperature 

Recorded 
He Tank No. 2 Temperature 

Recorded 
N¿ Tank Temperature Recorded 
Fuel Tank Temperature No. 1 

Recorded 
Fuel Tank Temperature No. 2 

Recorded 
Acid Tank Temperature No. 1 

Recorded 

Acceptance Limits 

23 to 29. 25V dc 
27. 8 to 28. 8 V dc 

-27. 8 to -28. 8V ac 
23 to 29. 25V ac 
109. 25 to 120. 75V ac 

112 to 117V ac 
27. 8 to 28. 8V dc 
1980 to 2020 cps 
399. 2 to 400.8 cps 
Percent of Maximum 
Amount Transferred 
Percent of Maximum 
Amount Transferred 

Acid or Fuel Over-Pressure 

Complete or in Progress 
Complete or in Progress 
On or Off 
On or Off 
On or Off 
On or Off 

20°F to 120°F 

20°F to 120°F 
20 F to 120°F 

20°F to 120°F 

20°F to 120°F 

20°F to 120°F 

uisfcr1'1 
LOCKHEED AIRCRAFT CORPORATION ijßjj 
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LMSD-6155-4 I 
I 

Function Acceptance Limits 

6 Ground-Space Communications (SS/H) 

Timer on Indicator 
Beacon Heater Monitor 
Beacon Plate Monitor 
Tone A Relay 2 Monitor 
Tone B Relay 4 Monitor 
Tone C Relay 6 Monitor 
Tone D Relay 8 Monitor 
Time Subcycle Monitor 
1/4 Minute Advance Monitor 
Timer Restart Indicator 
Timer Monitor Relay 4 
Beacon Regulator Power 

On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
On or Off 
0 to 28V dc 

7. Telemetry 

Ledex Position Monitor Position 

8. Destruct System 

Safe-Arm Switch Safe-Arm Indicators 

I 

I 
I 
E 
i 
U 
D 
L 
[ 
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APPENDIX D-2 

Ground Monitored Parameters 
Discoverer/Thor (Echo) 

System: Direct "Hard-Wire" Readout Via Safety Monitor Console 
(Presented on Meters) 

No. 

1. Main Liquid Oxygen Tank Pressure 0-100 psia 

2. Main Fuel Tank Pressure 0-1C0 psia 

3. High Pressure Helium Bottle Pressure 0-5000 psia 

4. Vernier Fuel i'Start) Tank Pressure 0-1000 psia 

5. Vernier Liquid Oxygen (Start) Tank Pressure 0-1000 psia 

Gas Generator Liquid Oxygen Regulator 
Reference Pressure 0-1000 psia 

Additionally, the GSE will monitor centered position of all engines. 

D-2-1 
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TABLE E-l 

Pitch Command Program, Thor Booster 174 

Time (Sec) Command Pitch Rates (Deg/Sec) 

0 

-O.31878 

-0.7^24 

-0.45341 

-O.25045 

0 

0-10 

10-20 

20-82 

82-110 

110-140 

140-B.O. 

E- 2 
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APPENL1X F 

SS/D SEQUENCE FOR DISCOVERER VEHICLE 
SERIAL 2205.1018 

SS/D 
Switch 
Number 

Mfg 
Switch 
Number 

Time (eec) 

Nominal Computer 
Time From Running 
Launch Time 

Switch 

NC NO 
Signal Control 

Function 

U-l 

UMB 

Drop 

U1 

U1B 

U1C 

U2B 

C 

D 

E 

U2B 

U3A&B 

C 

D 

UUA 

B 

C 

C 

D 

S2A 

S1A 

S4E 

SUF 

si: 
D 

E 

? 

c 

S3MB 

C 

D 

84a 

B 

C 

C 

D 

0 

0 

0.35 

l6l 

I61 

171 

IT! 

I72 

I72 

178 

178 

0 

0 

0.35 
161 

161 

171 

171 

172 

172 

178 

178 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Timer reeet 

Start timer 

Timer teat 

De-energize 1:30, 31, 32 (uncage gyroa) 

Deatruct lockout aafety awltch 

Vehicle roll control 

Nitrogen valve 

Fire exploaive boita 

Fire exploaive boita 

Spare 

Fire retro-rocketa (Iferallelod) 

Activate gaa controla 

Arm integrator correction circuit 

Command 40°/min pitch rate 

Arm roll H/8 command 

Integrator caging f Integrator cetup 
bypaaa network armed j for ground 

. Lcontrol signal 
Turn off 2Bv to Ng valve and to 
aeparat. on monitor 

Fire H/8 cover aqulb 

Fire H/S cover aquib 
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ÍFIED 
LM8D-6155-4 

88/D 

Switch 
lluaber 

Mfg 
Switch 

NuiBber 

B8»C 

B81C 

c&r 

87E 

AJPfBIDIX F (Continued) 

Ti»e (eec) 

Ronlnal 
Time Prem 
Launch 

415 

Computer 
Running 
Time 

264 

395 

Switch 

IfC NO 
Signal Control 

Function 

Start thrust misalignment correction 

Engine to 90° of thrust 

Stop thrust misalignment correction 

Stop pitch gyro offset correction 
(thrust misalignment) fi 

Arm pneumatics (pitch and yaw) 

Engine cutoff safety switch 

Engine shut down 

Disconnect accelerometer from integrator 

Test isolation 

Activate pneumatic controls 
(de-energize K2&) 

Start SS/H tiner 

Pulse latch K26 (connect H/S signal 
high) 

Hydraulic controls shut down 
(paralleled) 

Command +4o°/min yaw rate 

Command 0°/mln pitch rate 

Fire oxidizer, helium, and fuel vent 
valves (paralleled) 

Remove first switch to K26, K2J, and 
IRP gyro heaters 

Calibrate T/M 

De-enexglze K21 (minimize power consump) 
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88/D 

Switch 
Number 

Mfg 

Switch 
Number 

Time (sec) Switch 

Signal Control 

Function 

Nominal 
Time From 
Launch 

Computer 
Running 
Time NC NO 

U20A 

B & C 

812A 

B & C 

X+383.5 

X+383.5 

1277.5 

1277.5 

X 

X 

Command total power shut down SS/D 
(Kll, 12, 13, 14, K9) 

Command ejection of recovery capsule 
(paralleled) 
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Appendix G 

Weather Flight Tabl o 
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