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Space Shuttle and Mobile Launch Platform 

SRBs on MLP 
2



3

SRB Cutaway 

SRB Component Drawing 
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SRB Basic Assembly and Orientation to MLP and ET 



Space Transportation System and SRB Orientation 
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4 1.75‘
S R B CL

150‘
SRB

183.8‘
Overall

153.8‘
ET

STS System Dimensions

STS System

SRB Cutaway Showing Components 
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SRB Systems 
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SRB Systems  
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SRB Miscellaneous Views
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SRB Isometric Detail
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Structural Subsystem
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Nose Cap Assembly Exterior and View showing Separation Thrusters

Nose Cap and Frustum Assembly 
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14SRB Forward Skirt Showing Details 
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Ball

Feedthrough

SRB

RSS Crossover and Cable Routing

SRB Forward Assembly (Nose Cap, Frustum, Forward Skirt) 

Forward Attach and RSS Crossover 

ET Bolt Catcher

ET

SRB
Fwd
Skirt

Looking Aft

Feedthrough



Bolt Catcher
(cutaway) 

Forward Attach
& Bolt Catcher 

SRB/ET Forward Attach Fitting 16
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AFT IEA Installation Area
Upper Strut “H” Fitting

Diagonal Strut “H” Fitting

Lower Strut “H” Fitting

ETA Ring Strut Connections 

ETA Ring Structure 
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Upper Strut

SRB

View Looking Forward

ET

ET Attach Ring

Diagonal Strut

Aft Integrated Electronic
Assembly (on ring under
Orbiter wing)

Lower Strut

Orbiter

Separation
Plane

Separation
Bolt

Energy
Absorber

SRB Pyrotechnic
Firing Cable

Cover (thermal
protection not shown)

Energy
Absorber

Adjustment
Nut

Separation
Plane

Flight

SEPARATION BOLT

NSI CARTRIDGE

NSI CABLE

TPS - CORK

HONEYCOMB
ENERGY ABSORBER

k5NA

TPS - CORKNSI CARTRIDGE

HONEYCOMB
ENERGY ABSORBER
OPENING IS PROVIDED IN HONEYCOMB
TO CLEAR PYROTECHNIC ITEMS

NSI CABLE

ET SIDE

SRB SIDE

FLIGHT

ET FITTING

FLIGHT
DIRECTION

PROTECTIVE
FAIRING
(7 CABLES)

CABLES
ROUTED
TO 1EA

RIGHT SRB
ATTACH RING

GROUND
STRAP

SEPARATION

PLANE

ET

SRB

SRB/ET AFT UPPER STRUT ASSEMBLY (TYPICAL RIGHT HAND)

SRB/ET Upper Strut Assembly 

Lower and Diagonal Strut 

ETA Ring showing Struts and Connection
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AFT Lower and Diagonal Strut Components in Fixture

NSI Pressure
Cartridge
(2 Places)

Separation
Bolt

2.50 Dia.

Strut
Attach Bolt

Spherical
Bearing

Honeycomb Energy
Absorber

Adjustment Nut

Covers

Covers

Washer

Upper Strut Segments

Honeycomb Energy
Absorber

Clevis End ET Side

Nut

Covers

Covers

SRB/ET Upper Strut Assembly 

Lower and Diagonal Strut 

Upper Strut Cable
Passthrough Connections 

P42 LH SRB
P51 RH SRB

P43 LH SRB
P56 RH SRB

P45 LH SRB
P54 RH SRB

P46 LH SRB
P53 RH SRB

P44 LH SRB
P55 RH SRBP41 LH SRB

P52 RH SRB

FLT DIR

PYROTECHNIC CDF
CABLE CONNECTOR

PROTECTIVE
FAIRING

TPS

10.000 DIA

NOTE: CABLE CONNECTOR
DESIGNATIONS ARE
FOR OFI.

P41
P42
P43
P46
P51
P52
P53
P56

P44
P45
P54
P55

CONTROL AND
MONITOR CABLE
CONNECTORS

POWER
CABLE
CONNECTORS

7 CONNECTORS
EQUALLY SPACED
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Systems Tunnel Configuration

Canoe (Fwd Passthrough) Rooster Tail (Aft Passthrough)
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Systems Tunnel Configuration
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Aft Skirt Details
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PLUG

COMPRESSION
SPRING

SPHERICAL
WASHER

Aft Skirt
Holddown PostFrangible Nut

Blast container

Initiator

Spherical
Washer

Spherical
Washer

Hold-Down Post

Hold-Down Post
Expanded Parts
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Hold-Down Post Showing MLP details



Hold-Down Post Details

Frangible Nut
NASA Standard Initiator
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Aft Attach Structure (RSRM to SRB AFT Skirt)
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Flexible Thermal
Shie ld

S RM Exit Cone Compliance R ing

Linear Shaped
C harge (LSC)

Flexible Thermal
Shield

Nozzle
Extension

AFT SKIRT
AFT RING

CORK OR
MTA-2/RT455
INSULATION

NOZZLE CUT-OFF
BLAST SHIELD

SRM EXIT CONE
COMPLIANCE RING

Aft Skirt Thermal Curtain (Structure to Nozzle)

.5 IN.
NOMINAL

1 IN.
NOMINAL

0.022 IN. GLASS CLOTH

0.011 IN. ASTRO-QUARTZ

0.5 IN. FIBERFRAX

0.022 IN. GLASS CLOTH

0.011 IN. ASTRO-QUARTZ (2 LAYERS)

0.5 IN. FIBERFRAX

0.011 IN. ASTRO-QUARTZ

0.5 IN. FIBERFRAX

VITON COATED NYLON



SRB/RSRM Thermal Protection System (TPS) Details
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Electrical & Instrumentation
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Integrated Electronics Assembly (IEA) Fwd and Aft Unit Details
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IEA Configuration
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Altitude Switch
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MDM Code Plug

Multiplexer-Demultiplexer (MDM) Detail



RH FORWARD SKIRT - RATE GYRO REMOVAL

RATE
GYRO
PANEL
(REF)

STA
492.50

CAPTIVE SCREWS
(REF)

(13 45')

+Z

Data Acquisition System (DAS) Figure

Rate Gyroscope Installation
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Thrust Vector Control



Thrust Vector Control (TVC) Schematic

TILT SYSTEM
(ROCK system not shown for clarity)

TVC Views
F uel Isolat ion Val ve

Fue l Supply M odu le

Au xilli ary Power Unit

Hy draulic Pum p

Hydrau li c Che ck Val ve & Fil ter Assembl y

Hydraulic Pressure B lock

Hydraulic M ani fold

Exhau st Duct

GN2 Charge/
P ressure
B lock

Lube O il
P ressure
E qua lizati on Device

Hydraul ic P ressure Block

A ctu ator

Fwd Ri ng

Mid Ring

Hydra uli c Accu mulato r

Fuel Fi lt er
Hydrau lic Boo tst rap Reservoir

Hydrau li c
A ccumu lator

P ressure Tran sdu cer

Temp
Sen sor
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F uel Isolation Valve

Fu el Su pp ly Mod ule

Aux illia ry Po wer U nit

Hydra ulic Pum p

H ydrau lic Filter

H ydra ulic Pressure B lock

H yd raul ic M a nifold

Exhaust D uc t

GN 2 Cha rg e/
Pressure
B lock

Lub e Oil
P ressure
Equal izati on De vice

Hydra ulic Pressure B lock

Actuato r

Fwd Ring

Mid Ring

Hyd rau lic Accum ula to r

Fuel Filter
Hydra ulic Boots tra p R ese rvoir

Hydrau lic
Accum ulator

P ressure Transdu ce r

Temp
Sen sor

Thrust Vector Control System: Rock and Tilt Hydraulic Actuator Systems
Hydraulic Check Valve & Filter Assembly

Rock Tilt
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TVC Access Ports on Aft Skirt

TVC Details
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R

Hydraulic
Reservoir

Hydraulic Pump
(Driven by APU)

Hydraulic
Bypass Valve N.C.

Filter
And Check
Valve Accumulator

Pressure
Block

Primary
Supply

To
Tilt Actuator
Secondary
Input

From HPU B

Secondary
Supply Secondary RTN

To HPU B Rtn
Manifold

Hydraulic Power Unit (HPU A) Signal
Conditioner

To APU B
Controller

SRB ORBITER
AFT IEA

To Tilt
Actuator

Primary RTN
To Return Manifold

Solid State SW

ORB A Bus

OF MDM
Hydraulic Fluid
Level

Fluid Pressure
Sensor

Primary
Pressure

Hyd. Pump
Bypass valve
Open CMD

Servo Control
Signal (4ea)
Excitation for
∆ Press Sensors
26V 1KHz (4ea)

Servo Bypass
Valve (4 ea)

Servovalve
∆ Press Signal
(4ea)

Actuator
Position

Hydraulic Power Unit (HPU) Actuator 
Functional Schematic

TVC Auxiliary Power Unit (APU) Operational Schematic

Magnetic
Pick Up
No. 2

Waveshaping
Circuit

One-Shot
Multi
Vibrator

Summing
Active
Filter

112% Speed
Comparator

Current
Amplifier

Secondary
Fuel Control
Valve (NC)

Magnetic
Pick Up
No. 2

Waveshaping
Circuit

One-Shot
Multi
Vibrator

Summing
Active
Filter

112% Speed
Comparator

Current
Amplifier

Secondary
Fuel Control
Valve (NC)

Buffer 110% Speed
Reference

110% Speed
Command

Speed
Buffer
Circuit

Booster
Monitoring
System

Speed
Buffer
Circuit

Booster
Monitoring
System

5VDC
Switching
Regulator

15VDC
Regulator

+5VDC

+28VDC

To All
Controls
+15 VDC

8VDC Source
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TVC Details
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Fuel Supply Module (FSM) Details
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Connector
Housing

Core and Coil
Housing Assy Seat

N2H4 Inlet

N2H4 Outlet

Valve
Housing

Armature
Assembly

"S“ Springs

Electrical
Cavity
(Position
switch
assy
not shown)

Coil Windings

Purge
Port

Nozzle

Electrical
Connector

Filter

Manifold

Fuel Isolation Valve (Hydrazine) Isometric, Picture and Cutaway
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Fuel Pump

Exhaust Duct
Mounting Flange

Mount “M2”

Mount “M1”
Mount “M3”

Hydraulic Pump Pad

Lube Oil High
Point Vent

Fuel Pump Seal
Cavity Drain

Lube Oil Filter

Lube Oil Fill

Fuel Pump Filter

Filter Bowl
Drain Q.D.

Fuel Inlet
Fuel Pump

Fuel Pump
Relief Valve

Electrical Connectors
N.O. Primary
Speed Control
Valve

Gas Generator
Valve Module

N.C. Secondary
Fuel Control Valve

APU Details
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Gas Generator Valve Module 
(GGVM)

APU Gas Generator Views

GGVM Cutaway
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TURBINE WHEEL
INSEPERABLE
ASSEMBLY

BEARING
HOUSING

BEARING
SPACER

AFT BALL
BEARING

FORWARD
BALL BEARING

DRIVE SPUR
GEAR

PACKING

CARBON FACE
SEAL ASSEMBLY

WAVY
SPRING
WASHER

PACKING
RING

SHIM

SHIM

RETAINING
WASHER

RETAINING
RING

BOLT

STRAIGHT PIN

SLINGER

PREFORMED
PACKING

CARBON
FACE SEAL
ASSEMBLY FORWARD BALL BEARING

AFT BALL BEARING

RETAINING RING

WAVY SPRING WASHER

DRIVE SUPR GEAR

STRAIGHT PIN

LUBE SLEEVE

SLINGER

RETAINING WASHER

SHIM

BEARING SPACER

BEARING HOUSING

SEAL
MATING
RING

PREFORMED
PACKING

TURBINE WHEEL
INSEPARABLE ASSEMBLY

APU Turbine Wheel Details
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Hydraulic Pump

Input Drive Shaft

Mounting Flange

Electrical
Connector

Electro Depressurization
Valve

Case Drain Port

Ball Bearing
O-Ring

Seal Assembly

Face Seal

Input Drive
Shaft

Spline

Retainer

Slip Plate

Cam Hanger

Shoe Retaining
PlateRoller Bearing

Washer

Retainer Nut
Bearing (2)

Spline

Cap

Inlet Port

Outlet Port

O-ring

Port Plate Cylinder
Barrel

Piston (9)

Housing

Housing

O-ring

Shaft Seal
Drain Plug

Hydraulic Pump details

Hydraulic Pump Piston Barrel
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Hydraulic Pump Depressurizing System and Compensator Operation

Depressurizing Valve

Compensator
Spool Valve

To Case
Return Port

Stroking
Piston

Variable Angle
CAM Hanger

Solenoid

Case

Pump OutletOutlet Pressure
Sense Passage

Pressure Force
Reference Spring

Adjustable 1000-4000 psig

CAM Return Spring

Piston Barrel

Pump Inlet

Compensating Mechanism
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PORT F, AUXILIARY

PORT E, SPARE

PORT B, LOW PRESSURE INLET

PORT D, BLEED/SAMPLING

PORT C, HIGH PRESSURE INLET

PORT A, LOW
PRESSURE OUTLET

RING KEEPER

SCREW

WASHER

TAB

HEAD END
LOCKWIRE HOLES
FOR PORT FITTINGS

LOCKWIRE HOLE LOCATION

SCREW

RING KEEPER

WARNING SPRING LOADED

SCREW

ELECTRICAL FLUID
QUANTITY INDICATOR

VISUAL FLUID
QUANTITY

INDICATOR

ELECTRICAL CONNECTOR

PORT G, VENT

CYLINDER SUPPORT
ASSEMBLY

COVER END
SIGHTGLASS

LVDT

DSGN ACT 55340 USBI 1203-0008
RESERVOIR, HYDRAULIC, BOOTSTRAP
MFR 98391-1711016 S/N
NSM
CONT NO U.S.

ARKWIN INDUSTRIES, INC.

PORT A

PORT D

PORT C

PORT B

PORT F

PORT E

(LP INLET)

(AUX.)

(TRANS.)

(HP INLET)

(BLEED)

(LP OUTLET)

PORT
A
B
C
D
E
F
G

LP OUTLET
LP INLET
HP INLET
BLEED
SPARE
AUX.
VENT

FUNCTION

Protective Cap

LVDT Cam

Piston Assy.

Cylinder Support Assembly

Spring Seat

O-Ring

Spring

Cylinder

Keeper Ring

Hydraulic Bootstrap Reservoir Details



High Pressure
Low Pressure

Notes:

1. During normal system operation,
actuators #1 and #2 are powered
simultaneously by their own independent
hydraulic systems. The #2 system is
identical to the one shown and powers
#2 actuator. System redundancy is
provided by valves and plumbing (not
shown) which can interconnect both
actuators into either of the hydraulic
systems. If this occurs, maximum pump
output increases from 55 to 70 GPM.

2. Minimum system flow is 2 GPM (leakage
through actuator when no actuator
movement is called for by vehicle control
system).

3. Actuator stroke and direction are
controlled by servo valves (not shown).

TVC Bootstrap Reservoir 
Operational Schematic 
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2.00

F

H

HP Relief Valve
(conceptual)

LP Relief
Valve
(conceptual)

S

K

6.00 Max

5.500
Max

T

C
J

E
L

B

1.00 Max

1.00 Dia (raised)
Typ 8 plcs

.3860 Dia (drill w)
Typ 4 plcs.

G

D

P

R

A

N

Manifold
(conceptual)

Filter
End Cap
(conceptual)

M

1.00 Max

2.00 Max

Provide mounting surfaces, both sides of manifold

A
B
C
D
E
F
G
H
J
K
L
M
N
P
R
S
T

-24
-8

-24
-4

-12
-6
-4

-12
-6

-16
–
–
–

-16
-24

-8
-8

LP cross-over return
From pump case drain
To LP side reservoir
To LP high point bleed
To LP return QD
To HP side of reservoir
To HP high point bleed
From HP fill
To LP relief BH fitting
HP supply
HP relief valve
LP Relief Valve
Case drain filter
Spare
LP return from actuator
Spare
Spare

8.625 Max

8.500
Max 10.25

Max

12.00 Max

LP Relief Valve

Filter
End Cap

Plugged
Spare

LP Return
From Actuators

To LP High
Point Bleed

Plugged
Spare

To LP Return

HP Supply

HP Relief Valve

To HP High
Point Bleed

From HP Fill

TVC Hydraulic Fluid Manifold 

PORT A

PORT R

PORT P
(PLUGGED)

PORT F

LOCK NUT

PORT C

HIGH PRESSURE VALVE

LOW PRESSURE VALVE

PORT J

PORT B

FILTER ELEMENT

PORT J

PORT K PORT E

PORT B

PORT T 12

PORT P PORT R

PORT C

PORT F

NAME

PORT D

PORT A

PORT G

PORT S

PORT B

PORT H

D

E

J

G

H

S

PLATE
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TVC Hydraulic Fluid Manifold Installation 



High Pressure Relief Valve 
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Low Pressure Relief Valve 
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Bleed Port

System Fill Port

Inlet Port Check Valve

Outlet Port

Outlet
Port

A

A

B

B

TVC Hydraulic Check Valve and Filter Assembly (CVFA) 
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SRB TVC Quick Disconnect 



SRB TVC Manual Shutoff Valve Assembly 
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SPARE
PORT
PLUG

OIL PORT

GAS PORT

TVC Hydraulic Accumulator- Piston Type Bellows Type 



Aft Skirt Mid Ring

BELLOWS TYPE HYDRAULIC ACCUMULATOR PISTON TYPE HYDRAULIC ACCUMULATOR

AFT RING

LUBE OIL ACCUMULATOR

TVC Hydraulic Accumulator-Types Installation 

SRB TVC Lube Oil Accumulator (Bellows Type) 
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TVC Servoactuator Location 
60



61

Servovalve Section View



Servovalve Operation
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Power Valve assembly
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Dynamic Pressure Feedback (DPF) Assembly 

Solenoid Isolation Valve Assembly 
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Differential Pressure Transducer 
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Lock Valve Assembly 



67

Power Valve And Feedback Configuration 

FLIGHT

RDES003

SRB TVC ACTUATOR

PRIMARY SUPPLY
PORT (P1)

SECONDARY RETURN
PORT (R2)

SWITCHING/
PREFILTRATION

VALVE

AFT SKIRT
ATTACHMENT

SAMPLING VALVE
RETURN ELECTRICAL

CONNECTORS
(TYP)

LOCK VALVE

SAMPLING
VALVE PRESSURE

PRIMARY
RETURN PORT (R1)

SECONDARY
SUPPLY PORT (P2)

Hydraulic Actuator Views
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APU Functional Schematic
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P R R P

P P

P R R P

P P

P R R P

P P

P R R P

P P

P

R

TORQUE
MOTOR

SERVOVALVE

POWER SPOOL

NOZZLE

FLEXURE
SLEEVE

ARMATURE

PISTON

INTERNAL
CONICAL CAM

FEEDBACK
SPRING
CAGE

TAILSTOCK

CYLINDER

FEEDBACK
LINKAGE

SCISSORS
LINKAGE

TVC Servoactuator Details
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TVC Actuator Polarity
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FUEL
SUPPLY
MODULE

APU

FIV

1/2

N
2H

4
FI

LT
ER

1/23/8

GEARBOX PRESSURE
EQUALIZATION
ACCUMULATOR

3/8

1/4 1/4 1/4 1/4

APU

HYDRAULIC CHECK
VALVE & FILTER
ASSEMBLY
(CVFA)

BLEED DOWN
ORIFICE

1/43/41

1

1

HIGH PRESSURE
SERVICE PANEL

HP FILL QD`
HP HIGH POINT
BLEED BHF

HP BLEED VALVE

3/41/4 3/8

LOW PRESSURE
SERVICE PANEL
LP HIGH POINT BLEED BHF

LP BLEED VALVE
LP RELIEF BHF

LP RETURN QD
FUEL SERVICE PANEL

APU FLUSH & PURGE IN QD
N2H4 OVERFLOW QD

N2H4 FILL QD
GN2 PRESS & PURGE QD

HIGH PRESSURE
SERVICE PANEL

HP FILL QD
HP HIGH POINT
BLEED BHF

HP BLEED VALVE

LOW PRESSURE
SERVICE PANEL

LP HIGH POINT BLEED BHF
LP BLEED VALVE

LP RELIEF BHF
LP RETURN QD

TILT
ACTUATOR

HP(S) HP(P)

LP(S)LP(P)

HYDRAULIC
FLUID
MANIFOLD

HPRV
LPRV

HYDRAULIC CHECK
VALVE & FILTER
ASSEMBLY
(CVFA)

BLEED DOWN
ORIFICE

HYDRAULIC
FLUID
MANIFOLD

HPRV
LPRV

1

1

1 1/2

1 1/2

3/4 1/4

1

1

1

1
1/4

1/4 3/43/8

1

1 1/2

1/4

1 1/2

1 1/2
ACCUMULATOR

ACCUMULATOR
CHARGE VALVE

1 1/21 1/2 3/8

HYDR
PUMP

1/2

BOOTSTRAP
RESERVOIR

GEARBOX PRESSURE
EQUALIZATION
ACCUMULATOR

BLEED PORT

1/4

2 1/2

1/2

1

1 1/23/81 1/2

BOOTSTRAP
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SRB TVC Controls and Measurement 

Control Subsystem 
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HP S

LP P HP P
LP S

ROCK
ACTUATOR

SRB APU Controls and Measurements (Rock A) 
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SRB TVC Actuator Schematic and Components 
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SRB Separation Subsystem
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SRB Separation Sequence 



77

BSM

BSM

BSM

BSM

C
D
F

C
D
F

MEC 1
ORBITER
COMMANDS

MEC 2
ORBITER
COMMANDS

sw 3

(3)
sw 3

(3)

R SRB L SRB

PIC A

PIC B

PIC A

PIC B

NASA STD
DETONATOR

NASA STD
DETONATOR

NASA STD
DETONATOR

NASA STD
DETONATOR

BSM

BSM

BSM

BSM

C
D
F

C
D
F

PIC A

PIC B

PIC A

PIC B

PIC A

PIC B

PIC A

PIC B

NSI PRESS
CARTRIDGE

NSI PRESS
CARTRIDGE

AFT BOLT

NSI PRESS
CARTRIDGE

NSI PRESS
CARTRIDGE

AFT BOLT

NSI PRESS
CARTRIDGE

NSI PRESS
CARTRIDGE

AFT BOLT

NSI PRESS
CARTRIDGE

NSI PRESS
CARTRIDGE

FWD BOLT

AFT IEA

FWD IEA

ORBITER

EXTERNA L TANK

LEFT SRB

AF T S ECTION

FW D SECTION

BSM Ignition and SRB Structural Release Subsystem 



SRB/ET Forward (RH) Attach Fitting Exploded view 

SRB/ET Upper Attach Bolt Separation Plane 

NSI CABLE ET BOLT
CATCHER

SEPARATION
BOLT

CRUSHABLE HONEYCOMB

ET CONNECTION BKT

REMOVABLE
COVER PLATE

BREAKWIRE
CONCEPT

FLEXIBLE
BOOT

SRB CABLE
HOUSING

PULL AWAY
CONCEPT

FAIRING SUPPORT
BRACKET

ET FITTING
BUSHING AND
INTERFACE PAD

ET THRUST
FITTING

SRB FITTING
INTERFACE PAD

NSI PRESSURE
CARTRIDGE TYPICAL (2)

CRUSHABLE HONEYCOMB

NSI CABLE

SRB
THRUST
FITTING

FLIGHT
DIRECTION

SRB/ET FWD ATTACH AND SEPARATION INTERFACES

POST SEPARATION
CONFIGURATION
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Separation Plane Lead Coupling & Cup

Primary Piston

Retainer ringInsert

SRB HALFET HALF

NSI Pressure
Cartridge

Aft Separation Bolt Assembly 

Forward SRB/ET Separation Bolt 

Separation Plane
Fracture Groove

Lock Pin

Lock Pin Lead CouplingPrimary Piston

Secondary Piston
(Maraging Steel)

Insert
(Maraging Steel)

Retainer

NSI Pressure
Cartridge
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STA 275

BSM COVER
(REMOVABLE)

BSM
SUPPORT
STRUCTURE

BOOSTER SEPARATION
MOTORS (BSM) WITH COVER

STA 294

RETAINER

RUBBER
BOOT

FLIGHT
DIRECTION

SOFT METAL
SHIM

8 BOLTS SECURE
FWD END OF BSM

ALIGNMENT
PINS (2)

SRB FORWARD BOOSTER SEPARATION MOTORS (4)

Sta. 200

Main Parachute (3)

Nose Cap

Main Parachute
Support Structure

Sta. 395

Separation Ring

Frustum
Flotation Curtain

Frustum Flotation

Sta. 318

Sta. 275

Drogue Parachute

Pilot Parachute

Forward Booster Separation Motors Schematic 
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Shroud

Location Dowel Pin

Dowel Pin

Pawl

Square Machine
Key

Hinge Pin

Cover Attach Ring
(Cover Attach Ring
Mounted Directly to
Fwd BSM Nozzles (4))

Stop

Frangible
Link

Cover (Steel 0.048“)

Strongback Support
(Steel .048“)

Strongback Support
(Steel .105“)

Forward BSM Aerothermal Cover Details
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1
2

3
4

Forward BSM CDF Initiator Configuration



AFT BSM Details
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AFT BSMs with TPS Applied
AFT BSMs with No TPS

AFT BSM Details
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AFT BSM TPS Details
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BSM Details

B-KNO3 Ignition
2T Pellets Liner

Sling
Lined

TP-H1262 Propellant
with 16 Fin Grain

Single 
Configuration
Painted (no 
cork)

Aluminum
Motor Case

GraphiteThroat
Bonded TIGA-321

Si-NBR Insulation
Bonded
TIGA-321

Threaded Aft
Closure

1015/1018 Threaded 
Steel Exit Cone with 
Sermatel Coating 
(Grease ID)

20 Deg Pitch
11.25 Deg Roll

12.88 in.

Initiator (2 ea)

30.99 in.

Key Parameters
2,220 psi MEOP
0.68 sec Web Time
77 lb Propellant
177 lb Maximum Motor 
Weight (Flight Configuration)

Modified 
Adapter 
(capture 
feature) and 
Retainer 
Plate

Propellant
No Pro-tech
AMPAC AP
50 Gallon Mixer (4 Motors)
No Prebatch
5 in. CPs Aeroheat Shield

USA directed changes:
Tighter Tolerance
Increase Bolt/Torque

No Propellant Mold 
Release Material 
(Teflon coated cores)

New Case Bonded Igniter 
with TP-H1262 Propellant

New O-Ring Material 

Case/Closure
Elimination of Matched Set 
Case/Closure Requirements

11 Fin, 0.26 lb Propellant 
Grain

(Same propellant and liner 
as motor)

0.25 In. Thick 
Retainer Plate With 
29 – 0.093 In. Holes

One Row of  5 –
0.272-In. Dia
Nozzles at 40 Deg 

Two 1.5 Gram Bags BKNO3 2T 
Pellets

Adapter Outer Dimensions 
Unchanged

Duel CDF Initiator 
Ports

Debris Capture 
Feature

Loaded Weight 
Approximately 6.3 lb

Polyester Tape 

1018 Cap 
Protected 
With VCI-368 

Zinc Chromate 
Primer + EA9392 
Thread Locker 

EA9392 Thread 
Locker 

New Igniter 
Design

BSM Igniter Nozzle Cutaway

BSM Igniter Cutaway
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Retrieval



SRB Flight Timeline/Sequence 
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PILOT CHUTE/DROGUE CHUTE MATE

DROGUE
CHUTE

FRUSTUM
(REF)

SEE FIGURE
FFRM065

PILOT BRIDLE
TETHER LINE

NOSE
CAP

DROGUE
CHUTE

FRUSTUM
(REF)

NOSE CAP TO PILOT CHUTE INSTALLATION-SINGLE TETHER

Pilot and Drogue
Chute Installation 

105 ft

54 Ft Diameter

DROGUE PARACHUTE

16 GORE
20o CONICAL RIBBON
16% POROSITY

DEPLOYMENT:

LIMIT LOAD = 270,000 lb
WEIGHT = 1,100 lb

Q = 140 TO 350 PSF
H = 14000 TO 16000 FT

3 ft Diameter retrieval line chute

Peanut Float

175 foot retrieval line

12 Suspension Line Groups

60 Suspension
Lines/Parachute

11.5 Ft Diameter

18 ft

32 ft

PILOT PARACHUTE

16 GORE
20o CONICAL RIBBON
16% POROSITY
90% PERMANENT REEFING

DEPLOYMENT:

LIMIT LOAD = 14,500 lb
WEIGHT = 35 lb

Q = 140 TO 350 PSF
H = 14000 TO 16000 FT

Pilot and Drogue Parachute Details

Pilot Chute
Assembly

Drogue Chute
Assembly
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64 Ft
160 Suspens ion Lines P er Chute
2 Suspens ion Lines P er Bridle Leg

136 Ft Diameter

100 Ft
8 Dispersion B rid les P er Chute
10 Legs Per B rid le

40 Ft
8 Risers Per Chute
4 Risers Per Deck Fitting

MAIN PARACHUTE

SWAR
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SRB Nose Cap Thruster-Installation 

SRM Nozzle Linear Shaped Charge 
Cutoff Device 



SRB Frustum/Separation 
Ring Assembly 

Altitude Switch Assembly 

3.00

4.150

6.650
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SRB Towback Operations
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SRB Hip Operations
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Recovery Details 
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Enhanced Diver Operating Plug 
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SRB Retrieval Operations at SRB Slip 
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Range Safety System
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Integrated
Receiver/Decoder
No 1 (SYS “A”)

Integrated
Receiver/Decoder
No 2 (SYS “B”)

Hybrid
Coupler

Hybrid
Coupler

CDF
Manifold

Safe & Arm
Device CDF Assy

N
S
I

N
S
I

CDF
Manifold

RSS Panel No 2 RSS Panel No 1

SYS “B”

SYS “A”

Control
Distributor

LSC
Destruct
Chg Assy

Extends
70% of SRM
Length

1

1. GSE RF Input for Closed Loop Checkout
2. Signal Strength Monitor to TM
3. Code Insertion Connection
4. “ARM” Command
5. “FIRE” Command
6. Monitor “Power On”,“Inhibit”,“Arm”,

“Fire”,“PIC Arm”,“RIG Fire”, &
“S&A Arm/Safe” Position

7. Cross Strapping Between SRBs & To ET

8. RS “Power Off”,“Inhibit”, And “S&A Safe”
Commands from Orbiter

9. RS “Power Off”,“Inhibit”, And “S&A Safe”
Commands from SRB MDM

10. “Abort Light (ARM)” Signal to Orbiter
11. S&A Control & Monitoring Functions
12. Initiation Destruct Signal
13. RSS Battery used for SYS “A” & “B”

3

3 6 8 10

13

7 2

9

6 8 10

13

7 2

9

11

12

13
2

2
4

4

5

5

Coupling

SRB RSS Functional Diagram 



CDF Assembly

Transfer Charge

Shaft Barrier
Assembly

Sleeve

NSD

SRB Range Safe and Arm (S&A) Device Section View 

CDF
ADAPTERS

KEYHOLE

ELECTRICAL
CONNECTOR

WINDOW
LOCATION
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OVERALL VIEW OF RSS PANEL

STA.
445.40

S&A SRB RS Distributor

Nasa Standard
Detonators

STA.
466.88

CDF Manifold

Range Safety Panel No. 1 

CABLE RACK INSTALLATION

Range Safety Subsystem Panel No. 2 Forward Skirt 
103



104

SRB RSS Ordnance Components 



105

SRB Range Safety Command Destruct Subsystem 

RSS Antenna Locations 
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Re-Useable Solid 
Rocket Motor (RSRM)

The Reuseable Solid Rocket Motor (RSRM) information is being 
provided here for reference only and is not part of the SRB Project.



Solid Rocket Motor Configuration 
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REDUNDANT
G&C COMPUTERS (4)

CD MDM CD MDM

D51A D51A MCIU

MEC 1

MEC 2

FEP
NO. 1

FEP
NO. 1

28
VDC

28
VDC

AFT
MDM

AFT
IEA

LDB NO. 1

LDB NO. 1

LDB NO. 1

LDB NO. 1

LSRB

ORBITER

LPS

NOTE: THIS REPRESENTS 2 INTERFACES, OV TO ET AND ET TO SRB
NOTHING COMES DIRECTLY FROM OV TO SRB

RSRB

FWD SAFE 2
MDM SAFE 1

ARM

5 VDC

SW

N O

T 1

SW

N O

T 1

SW

N O

T 1

PIC,B
B1A3

ARM
FIRE 1 CMD
FIRE 2 CMD

SAFE 2 CMD
SAFE 1 CMD

ARM CMD

SW
N O
T 1
3 4

SW
N O
T 1
4

SW
N O
T 1
4

FWD IEA

SW

N O

T 1

SW

N O

T 1

SW

N O

T 1

PIC,A
A1A3

FIRE

SAFE

ARM

FIRE

NSI
1A

NSI
1B

SRM S

IGNITER

S&A

DEVICE

EXPLOSIVE
T RAIN

SRB Ignition Functional Circuits 
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SRB Dome Joints
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RT455

SRB Field and Factory Joints
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SRB Joint Locations



SRB Joint Details
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SRM Nozzle Assembly showing cutaway
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SRM Forward Nozzle and Aft Exit Cone Assemblies 

SRM Nozzle Showing Actuator Connection and Aft Dome Joint 



SRM Nozzle Showing Five Joints 
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116SRM Nozzle Showing Joints and Details 
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SRM Ignition Subsystem S&A Device Orthogonal View 
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SRM Igniter



SRM Ignition S&A Device 
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SRM Forward Case Cross Section Showing Star Pattern, S&A, And Igniter 
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INDEX
Space Shuttle and Mobile Launch Platform 2
SRBs on MLP 2
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SRB/ET Upper Strut Assembly 19
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Systems Tunnel Configuration 20
Canoe (Fwd Passthrough) 20
Rooster Tail (Aft Passthrough) 20
Systems Tunnel Details 21
Aft Skirt Details 22
Hold-Down Post Expanded Parts 23
Hold-Down Post 23
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TVC Details 41
Fuel Supply Module (FSM) Details 42
Fuel Isolation Valve (Hydrazine) Isometric, Picture and Cutaway 43
APU Details 44
Gas Generator Valve Module (GGVM) 45
GGVM Cutaway 45
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APU Turbine Wheel Details 46
Hydraulic Pump details 47
Hydraulic Pump Piston Barrel 47
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TVC Bootstrap Reservoir Operational Schematic 50
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