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DISCOVERER RESEARCH PROGRAM

SUBSATELLITE  FLT  CHARACTERISTICS

a i

AURORAL ZONE ~ _—100 COUNTS/SEC.

N ’
* . GEOMAGNETKC
b AXLS

SUB-SATELLITE he= 212 HM
AT SEPARATION OVER VAFB \ ./

DISCOVERER AGENA ‘D
ha =244 NM AND

he =13 NM
PERIOD- 90.7 MIN

/‘hq = 2500 NM

SUN'S RAYS

ALTERNATE CONFIG.
FOR 200NM. CIRCULAR
ORBIT

- GIGLOVERER RESEARCH \L
FrOGRAM SUB-SATELLITE
(DRSS)

SPIN STABILIZED

p-6i/6(1) 145CT 1/30/62
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DISCOVERER RESEARCH PROGRAM

SUBSATELLITE

|

% TO PROVIDE A VEHICLE . .
I. CAPABLE OF INCREASED ORBIT- RANGES
2. WITH EXTENDED ACTIVE. LIFE (2 TO 6 MONTHS)
3. TO CARRY A WIDE VARIETY OF RESEARCH
EXPERIMENTS

[",'"."(
el g b R

*. SUBSATELLITE CONFIGURED TO FIT ON AGENA D AFT
RACK. ,
T THE SUBSATELLITE PROPULSION UNIT MAY BE VARIED
TO ACHIEVE DIFFERENT ORBITS.
(3 BASIC STRUCTURE AND ELECTRONIC EQUIPMENT SUITABLE
TO ACCOMMODATE RESEARCH EXPERIMENTS.
© ELECTRIC POWER MAY BE BATTERIES AND/OR SOLAR CELLS.

P-694C  'DISC" 4-30-62
CY- S| UNCLASSIFIED
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SUBSATELLITE DPETAILS
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BASIC EQUIPMENT PSR ALTERNATE CONFIGURATION

AVAILABLE SPACE FOR : @ TE 316 ROCKET ® TE 344 ROCKET
RESEARCH EXPERIMENTS O 2000 NM APOGEE O 200 NM CIRCULARIZED
' ( FOR 225 LBS.) : ORBIT

O PAYLOAD SENSOR O PAYLOAD SENSOR
VOLUME =3000 CU.IN. VOLUME = 3750 CU. IN.

t

9
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DISCOVERER RESEARCH PROGRAM

LAUNCHING OF SUB-SATELLITE

! Y o/t b Wr. 2 ‘
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LAUNCH RACK
ANTENNA
STOWED POSITION
SOLAR CELLS
— RESEARCH INSTRUMENTS
ONE OF TWO SPIN NOZZLES
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' DISCOVERER RESEARCH PROGRAM

ﬁ..sA-

SUBSATELLITE WT VS APOGEE

TE-345 ( 7/74N
VERNIER)D

TE-316 (mercury RETRO)

KE? AO
NOTE:
TE 344 (TITAN RETKO) USED FOK
200 N. Ml CIRCULAR ORBIT .

)50 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

Smal TOTAL SUBSATELLITE WT. ~LBS
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SUBSATELLITE EQUIPMENT & WEIGHT SUMMARY

PESCRIPTION

e ek

BASIC VEHICLE
STRUCTURE
SPIN SYSTEM-— - -
BATTERY & CHARGER —-- - -
SOLAR CELL ASSEMBLY---- - —
ANTENNA ¢ COUPLER~~
TIMER -
COMMAND & SQUIB PROGRAMMERS
COMMUTATORS (2 REQUIRED )~ - -
TRANSMITTERS (2)-——
® MOD AMPLIFIER-—— -
» VCO (4 REQUIRED)-~ -
o TRAY ASSEMBLY- - -
® PC-DC CONVERTER- - - :
COMMANP RECEIVER / DECODER-~-
TAPE RECORDERS (2) - -

ACCELEROMETER- N e
SIJBTQTAL 78,2

o

i
e (\’“’“’“:"':".‘09’5"
MOOOBR M CRONUIOOO0O

g

(.o#—?

CONNECTORS ¢ WIRING - -

[o}

| TE 344

 WEIGHT,
TE 2368

LBS

TE-316 | TE-345

e w1 4

BOOST ROCKE § NCL. HEATER BLANKET)
_EXPERIMEN

Ha){e)}
N
o

214.0

ENT"E“STRU CTURE
NCHER, UMBI ETRIC SWITCH )

11.0

TOTAL SYSTEM WEIBHT oo
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DISCOVERER RESEARCH PROGRAM

ZSOONM SUBSATELLITE POWER SUMMARY

POWER puTy cyele¥| wW-HRS
DESCRIPTION . (WATT) (PERCENT) AreiT ¥
COMMAND RECEIVER i . g2 00 o8l
" TAPE RECORDER - il oA ool 9,20
T/M TRANSMITTER 18.0 10 4.14
DC-DC CONVERTER
MOD AMPLIFIER ,
VCO (4 UNITS) : 336 10 iy
@ 30 MA
COMMUTATOR (2 UNITS) 3.6 100 8.26
@ 16 W |
TIME REFERENCE GENERATOR 0.5 100 115
- COMMAND & SQUIB PROGRAMMER s 10 . 0.85
RESEARCH INST. 12.0 | 100 29,90
TIMER | 1.5 o) .35
TOTAL x 46 = b5

- X OPERATIONAL DUTY CYCLE BASED ON 23 HRS. PERORBIT,
~ AVERAGE POWER OF IE WATTS FOR SOLAR CELLS,AND A
1,75 AMP-HR NI-CAD BATTERY IS AS FOLLOWS:
' ‘ 2.3 HRS/ORBIT —ON
%K CRBIT-I37 Mt =2.3 e FOUR URBITS - OFF
2 eenel) ‘ovse 4-30-éz :
Cy-5-t UNCLASSIFIED
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 DISCOVERER RESEARCH PROGRAM

SuB- SATELLITE COMMAND LINK CALCULATION

GAINS LOSSES
TRANSMIGSION SYSTEM . 1 .. o
R.F. POWER 1000 WATTS . + 30 db
ANTENNA GAIN +10 db
RANGE 5000 N.M. (SLANT RANGE) -154 db
RECEIVING SYSTEM |
RECEIVER SENSITIVITY +132 db ,
ANTENNA GAIN , : -3db
FADE LOSS -3 db
POLARIZATION LOSS -3db
TOTALS + 172 db -163 db
v .3

UNCLASSIFIED
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DISCOVERER RESEARCH PROGRAM

SUB SATELLITE TELEMETRY LINK CALCULATION

e GAING LO9SES
TRANSMISSION SYSTEM: P Gl o
R.F. POWER 2 WATTS - +3db
ANTENNA GAIN ‘ -3 db
RANGE 5000 NM(SLANT RANGE) -157db
PECEIVING SYSTEM:
RECEIVER SENSITIVITY L H129 db
ANTENNA GAIN TLM=I8 + 28 db
FADE LOSS - 3db
POLARIZATION LOSS -8 4b
,‘ ‘ TOTALS + |70 db ~|66 db

!
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DISCOVERER RESEARCH PROGRAM

200 N. M| ~ SUBSATELLITE TELEN\ETER SYSTEN\

MGRD T RING NO.| QCO : : (50
" INSTRUMINT.! r*;;;"“;;g”;”. L CHAN (8 T ] e ,r VHE e
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o (e 3 MIN.REPRO ° P b i 4 VHF uorees - mammmasrns

' 1
| AUD.FREQ.,  {BIIRATIO LOW PASS | { WD ! XMTR | | ANTENNA]
?00 5 KC ——vTEACK Noz——v FILTER 40C! AMP : 2 WAT T .l N¢. 2 l

A b PR ! |5OKC BW el i
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r
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~ DISCOVERER RESEARCH PROGRAM

2500 N.M. SUBSATELLITE SYSTEM

RING # | = TRACK®| SLLveo

 RESEARCH
CHANNEL 15

INSTRUMENT- 0.3x60 COMMUTATOR
TAPE RECORDER
[ T ATION RING *2 200 MIN. REC.
: 17 MIN. REPROD -VCO
121 RATIO CHANNEL 12 VHE

CONTROLS RING *| - TRACK %2 4—— TRANSMITTER

T— €& STATUS 0.1x60 COMMUTATOR VCO 2 WATT
INFO RING#2 ~ CHANNEL 6

i veo
CHANNEL 7

|
TIME |
t— REFERENCE — R
GENERATOR

ANTENNA
PROGRAMMER COUPLER . 7 ANTENNA

&€ CONTROL BOX

SOLAR BATTERY & __I 1_ COMMAND COMMAND

POWER _——s CHARGER
(SOLAR CELLS) SYSTEM UEGOLRR REGEIVER

P663N) s 43062
ewsey UNCLASSIFIED
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DISCOVERER RESEARCH PROGRAM

SUBSATELLITE TRACKING

» 'SPADATS"” FOR PRIMARY EPHEMERIS DATA
® DELETES NEED FOR TRACKING BEACON
© MUCH MORE ACCURATE & RELIABLE THAN ANGLES ONLY

@& SATELLITE TEST CENTER GENERATES ACQUISITION MESSAGES
Q@ ACQUISITION MESSAGES TO HAWAII §¢ VANDENBERG, NTS
TRACKING STATIONS

# HAWAIlI & VANDENBERG FOR COMMAND ¢ TELEMETRY DATA
READOUT
© NO ADDITIONAL MAJOR C éC EQUIPMENTS REQUIRED
® NO ADDITIONAL COMMAND OR READOUT STATIONS
. REQUIRED

NEW BOSTON TRACKING STATION USED IN SUPPORT OF ABOVE
FOR 200 N. M. CIRCULAR ORBIT

P-GO43 ) "LIBCT 443062
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DISCOVERER RESEARCH PROGRAM

SUBSATELLITE COST ¢ PERFORMANCE COMPARISON

i DESCRIPTION | gvs

'DISCOVERER RESEARCH
SUBSATELLITE

SCOUT

. @ COST - Ly
O BOOSTER & GUIDANCE $ 855000
O SATELLITE VEHICLE : 310,000
(INCL. PAYLOAD INTEGRATION,
TELEMETRY, BATTERIES)
O LAUNCH GFE
O TRACKING GFE
: O TOTAL COST EACH FLIGHT $ 1,165,000
® PERFORMANCE (300 NM CIRCULAR ORBIT)
O INCLINATION ANGLE 70-105°
O ORBITING WEIGHT 160 LBS
O VEHICLE ACTIVE LIFE | MONTH

i |
® COST PER LB IN ORBIT | $7300

P-6972 "DISC" 4.30-62

cv-5-1 UNCLASSIFIED

$. 0
310,000

0)
A L e i
$ 310,000
70°-105°
225 LBS |
2 = 6 MONTHS |

$ 1,380




UNCLASSIFIED

DISCOVERER RESEARCH PROGRAM

SUBSATELLITE SYSTEM RELIABILITY

ROCKET MOTOR & SPIN SYSTEM 0.990

LAUNCHER MECHANISM  0.999

COMMAND SYSTEM 0.97)
TELEMETRY SYSTEM 0.940
POWER SYSTEM 0.942

OVERALL SYSTEM 0. 850

P-G245  DISC’ 4306 ‘ UNCLASSIFIED
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DRP SUBSATELLITE PROGRAM SCHEDULE

MONTHS | | 2 3 4 05 6 ik
SSD DEF €GO |
A b i 2
| : — ROCKET  ‘MOTOR PROCUREM NT..._.M_....______.ﬁ
o )CKET MOTOR MQCKUP..... D |
» ”DEHSPECS] | o 7 . . |
Lo S PRGN e |
Tad provepes ’ |
PROTOTYPE o Jr SSIQUAL Teer |
(QUAL. TEST) seope ey I | 4
L 7 oROOVPETINL |4 GRE FLGKTEDUPENT | L L,
o . GUIAR CELL i B a0
l ) [ 0K EE[L FK‘JE'E'A'%’? TSl
PRSS | o FE BIMULATOR s LASLY
FLIGHT ! | [G \ m (09250)
ARTICLE | [ | S He A ] lsen] |
e . TLN COMPONENT PROCUREMENT
\ 2 WTEVA PRVELOPT ANTENA ENGRG FELTAMNRGINT, i
piyioap - PAYLOAD. SIMULATOR "CON HANGY |
(SIULATCR Mook’ | A " hap Ay (MOCkUp ( FORéZ” 'ngCK_g i” |
. . “ENGR VE wRP PROVISIONING K|
, _YEHICLE { ‘ ? N A
LAUNCHER  § £ LAUNCHER BN Re.} L TORTE,
QUAL. TEST | 1 PROTO" FAUNEHER . rABm%,é | ”
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DISCOVERER RESEARCH PROGRAM

SUBSATELLITE APOGEE ROTATION

| Sort | 0 B
Y OLBSHTE LU
O AN L SR /
/  DRY
PRISES HTS

r/‘

: (YL
5° STRTION : ‘ 1(/30 R%Em'nou
HoszNSM/

|

R, ANGLES

Mebtiiivin, o v
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DISCOVERER RESEARCH PROGRAM
SUBSATELLITE APOGEE F?OTATION. VS ELAPSED TIME
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DISCOVERER RESEARCH SUBSATELLITE

SYSTEM RELIABILITY
COMPONENT

4) (1) (2
DUTY CYCLE LIFE ( PERCENT PROBABILITY MEANTIME TO RELIABILITY
DESCRIPTION (PERCENT) OF SURVIVAL FAILURE (6 - HOUR) (R)

COMMAND. SYSTEM -
- RECEIVER 100 99.9 % FOR |00 HOURS 10 0285 (3)
i+ DECODER : 100 99.9 % FOR |00 HOURS 0P, 0.985 (3)
g - : COMMAND SYSTEM

RELIABILITY 0.97|
TELEMETRY SYSTEM
» TRANSMITTER 10 20 x |0¢ 0.999

» DC-DC CONVERTER [0) MI(N!MUM OF 10,000 HOURS, .92 X |05 0.999
95 % FOR 10,000 HOURS)

» VCO o) 95 % FOR 2,000 HOURS 3.84 x (0% 0.999
- l.

COMMUTATOR 100 95 % FOR 1,000 HOURS 92 ¥ |0¢ 0.990
(SWITCH TYPE)

» TAPE RECORDER 100 95 % FOR 200 HOURS 3.84x (03 0954
HUTIME. . REF GEN, (00 98 % FOR 2,000 HOURS 9.90 x 104 0.998
TELEMETRY SYSTEM

RELIABILITY 0.940
POWER SYSTEM
SOLAR CELLS 100 95 % FOR 1440 HOURS (ESTIMATED) 2. 8| % 0% 0.950

BATTERY 100 95 % FOR 115000 HOURS 2.25 % 105 0.9924
. POWER PROGRAMMER

¢ CONTROL 100 - 95% FOR 20000 HOURS 3.84 x |05 0.999
POWER SYSTEM
RELIABILITY 0.942
OVERALL SYSTEM RELIABILITY = 0.860

| PER INDIVIDUAL SPECIFICATIONS -t
2 ASSUME EXPONENTIAL DENSITY FUNCTION R=e 78

3 LIFE TEST ON SIMILAR EQUIPMENT CONDUCTED AT GEORGE C. MARSHALL
SPACE FLIGHT CENTER - TOTAL NUMBER OF INTERROGATION CYCLES
COMPLETED CORRESPONDS TO MAXIMUM INTERROGATION FOR 25 YEARS
4 ASSUMED — ACTIVE LIFE OF SUBSATELLITE OF 60 DAYS (3 HOURS OF OPERATION PER DAY)

pP-¢718 DTS¢ 3-13-62
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