A E

AA ZAL AA] FAANE AaHAA FAAA LAsE 1L JPAE T2 AR
A L de Ao g 9 2A9 AS FHAoEZE FAdA, BxAM H Hx 3
A ZA FEAFE(strap-on solid booster)E AMg3tch FAML v|3 F8 AF P v
pitch ¥ yaw angleg Aoj3tA Hv BZx A& F=2 H3gA A RHEE AofstA =
o} A ZA F2EE o|§4 38 of 53| (thrust-to-weight ratio)E ¥} 279 35

(payload) A A 58& F4A7Ith

o ) —’F A& AHstAle 82 FAEY A iﬁb}‘“ g Hxe FA "HId A
o] glermz AF AR HE YA e FFAA, FHA FY A (propellant feed
system), %{Zﬂ g3 7} (propellant tank pressurizmg system) % o]¢} #AAH ZF
WH o MHE 93 FYAX(pneumatic system)Eo] LI W ozt 2 FA A 2=
2= A3l ¢ A (starting sequence)E FLZ &4 Ak =S Hs =F AAHo= HI
7} AR FE AF FA H3 AAHELE FEAIIE HAZANE YA Y 4 2A
o] M3 &M w$ BR&sH, o3 A AA 2 £49 FAL s ZA AAY
F2 A" 2 ole} BHEF A 9 Fulo] it o]yt Hupetol gt

detll 249 19 3 A2d& 3 A main engine, EX AX S 2 venier engine %
solid rocket booster2 TA =3, FHA FJ AXZ turbopump systemS Al&gr) F31
A B2 7S AAE 3 %} ALY ZhE R A E 93 FAAA e FA
7}2 8 AHEET 3899 A3 £AE venier engine, main engine, solid rocket booster
el

Folel A% A8 eA: e

Launch Enable

g el BALE &) LA AYA ZAL countdowno] E7HA 2A Y A EH—%
FHoz HP3H LA} rangest FHE TA 2 FAE HF %’d"]é% HF

"t o]33 TE FH| FAPEL blockhoused Al o] FoiXy F8 HA /\}f&%i\—‘:— -‘r°r
A28 FUA A" D engine regulators ] ¢E 3 LOX pump inlet 2%, dXFE &
ojdl7Z|o] i 88 % £ AT 259 Z4F AN XY Iy 2 2AY HI|FA
g A 2 ARl Arh
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i3l H Ao} o]FoJR W launch conductore] 93] A power
busel AYE FF3IA TA Fu|E A DoHFig. 1).

Test Conductor Ready

Range Ready

Launch Conductor Ready Engine A-Bus 28VDC

Pad Sclect 1
LCE Launch Ready
: ‘ : Guidance Ready
S.S. Conductor Ready

Fig. 1. Engine starting sequence block diagram - Launch Enable.

Engine B-Bus 28VDC

Missile Prepared

Fig. 2014 YEld wpepgo] 1A ¢ Wy F34 ¥r 9 gas generator BB} &
3l Hiol A arm igniter switch® 2 Al A ignition link 2 gas generator igniter squibS
armingA Z1th. Gds generatort gas turbine® TES 3] Al EHD igniter:s AZE 9
g squib wire 9 A A3l o FE F13l7] 93 ignition detection link® FAEH S gt}
(Fig. 3). 38 FAR= AN H3} AR E #93}7] 98] ignition detectorE AR 3IgHE
o Adx&A dArhFig. 4). o213 FX S & uALHA H37} detectd A FA A
3l AL FAEAI]7] $13 SFAAAZ delay timerE ALE3}H o]E arming Al o2 A v
Al FHlE @534 "t

LOXFill V/V closed

| GG Igniters | | Ignition STG. Delay
Fuel Fill V/V closed Armed Timer 2.7 sec Armed
..l Ign Link GG Ign Det
LOX V/V closed C-bus (28VDC) Arm Link Armed
ARM Missile
GG V/V closed IGNITER | Ien Dete;ter Prepared
SAV Arme
Fuel V/V closed —
ve close Start Tank Pressue Cut-off

2.5sec T.D. Armed

VE #1 Prop V/V closed

VE #2 Prop V/V closed

Fig. 2. Engine starting sequence block diagram - Missile Prepared.
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ISNITION
’ DETECTOR WIRES

Pyrotechnic Material

]

Squib Assembly { jnk Wire

I

YIEW LOOKING FORMARD
(INTO MAIR ENGINE THRUST COAMBER)

Fig. 3. Installation of Ignition detector wires. Fig. 4. Schematic diagram of gas generator igniter.

Engine Start

WAl Zuj7k g8 8 AejelA launch conductore engine start switch® 25 A1719 o]
%9l RE sequencet relayo] &3 AF oz AP F£FSZ sequenceE: Aol F ¢
t}.  Start switch7} 255 A& L AF3}A start tank7} A4 Jhxo] 98 7pgkE 7] A
zZtslw} FA)ol start tank pressure cut-off timer7} 2E3t}, A8 L A3}A start tankol
e 4 48 290A7F 28 o] vt AEE & F e SUEF leakToER UA A
b MEEA] Fod timerd FAEo2 st #Ao] Fudrh HYHo= sijtd A4
timer relayol €3} disable ®tHFig. 5).

X pressurized ;
[ B
+ Main fuel tank !
1
1

pressurized ,

FST press. switch (0.700)
(0.000) (0.035) MN & ST tank
pressurized
Engine start Start tank pressurizing 4 LST press. switch

(0.015)

Start tank pressure
cut-off 2.5 sec timer start

Disable |-

(0, 020)

—1 Start tank pressure lock-in

Fig. 5. Engine starting sequence block diagram - Engine Start
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Engine Ignition

Start tank”’} 7}tE FeEjelA] A2 H3}= WA venier engineo] B3IE T FAlo] 7}
2HHl 2FS $13 gas generator igniter®] 3} ¥ main engine A3E 93 dH FE
o] WaPHrt o]d igniter stage delay cut-off timer= ¥4 ZAE< A Z$H(Fig. 6).

- Venter Engine Ignition
Start tank® 43 2 X (Fig. 7)7F & &3 SAl° venier engine propellant valve
7b A 7k p¥oe R dEA =M olw start tank WelA ZgE AR AdAlE
venier engine chamber2 F Y=Y A9 A3+ injector o] 2 A hypergolic

o o8] o] Fojzrh.

- Gas Generator Ignition
Gas generator squibe electroexplosive device(EED)Z squibel] AQo] FFHo A
3}5)™ main chargex °F 2327} buming 3A18Th.  Main charge burningZ link
wire7} B XA Ho AN H3} 4R E ¢ F JA Hoh

- Main Engine Ignition
Main engine® F 3+ main LOX ¥EE o= Aoz AF"EY. Main LOX BE E
g 0|9} hingeZ2 FZH igniter fuel WE 7} A = o]& E3] fuel start tank
25E 7149 957} main engine A9o] AX ¥ hypergolic® 944z W3 E9
7} A A 9ok, ASUE o] FojR W Aade o3 ARSEF X ignition
detector link7} & A A dt}h

(0.735)
VE
Disconnect (0.810) (0.920)
VE #1 Prop Viv VE #1 Proj
(0.715) (0.720) (0.735) Leave Closed |1 Viv opcnp (1.315)
VE VE VE Prop Vi VE Chamber
Ignition Lockin Cont Sol (0.810) (0.920) Press'd
VE #2Prop Vv | | VE #2 Prop
(0.715) Leave Closed VA Open
Ign Stg Delay Cutoff .
Lt 2.7 Sec Timer Start | D sable
(0.730) (0.730) (1.160) (1.375)
Main Stg | | GG || GG Igniter Flt Lock-in
Start Ignition Link Broken Control
(0.745) (0.930) (1.017) (1.017) (1.370)
MLV MLV Leaves || MLV || Igniter Fuel || Ign Det Link
Control Closed Open Vi Open Broken

Fig. 6. Engine starting sequence block diagram - Engine Ignition.
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Contact
Blade Assy Bobbin
NO %
Common
Dx-lver—.q ;o nt «4~Frame
Toggle Rollers
Pivot L;J‘Ck
Spacer Ring u L Jack Screw
Diaphragm Plate
— Baso Plate
Stop Plate / ;
4 Plunger
Di
Inlet Pressure

Fig. 7. Schematic diagram of pressure switch.

Flight Look-in

Engine ignition A oA venier engineo] A3}Flo] AHAAAQge] EEEdI main
engine ¥ gas generator’} A3 EW t}g @A E main engine 94 ¥ gas generator {44
& 98] main fuel valve @ gas generator valveE o] Fojo} &t}(Fig. 8). Fuel valve
7t 498 Wl main fuel tank: vehicle®] He tank ¢ 22 7147 Alzslsy FA 9
solid motor®] H3}& % armingol ©]Fo}Zt}. Main fuel valve ¥ gas generator valve

7} €& 9¥ Ignition delay timert disable¥ o] t}& @A 2 sequence’} 3}

(1.405) @

Missile
Disconnect (1.580) (1.860)
MFYV Leave ] MFV | |
(1.405) Closed Open
Flight MFV & GGV ME Chamber
Lock-in Control (1.550) (1.850) Press'’g

GGV Leave GGV

(1.405) — Closed 1 Open

> MFT Press'g
Control

Fig..8. Engine starting sequence block diagram - Flight lock-in.

Solid Motor Ignition & Lift—off

Main engine®] 947t AR o2 o]Fojx AxAe] A4 o] FAA T2
Aide) MHAE 48 29X71 FFaA = solid motore] H3HE 9% EEDel H4
FESA 2 2A solid moters] 37t o] FolXu AL o] FaA ArH(Fig. 9).
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(2.190)

350-400 psi
ME Chamber
Pressure

707 psi
ME Chamber Pressure

(2.298)

(1.550) (1.850) (1.850)
SM FIPS SM SM Chamber
Pickup Ignition Pressure

Lift off

Fig. 9. Engine starting sequence block diagram - SRM ignition and lift—off.

4 £

A7 2 P 24 AAe) 23 A
& AT Wolt Asiel BAd AW A}
A A7 BAHe o

o

FR

N
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