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Nr

POWER PLANT

RESTRICTED DATA
ATOMIC ENERGY ACT 1954

Nr & Model . .. . (1) MB 1%
Mfr .. . . . . North American
Specification L R-141aS
Type . . . .. . . Liquid Rocket
Weight . 2090 1b
Gimbaling:

Main-Pitch & Yaw!79. 10
overtravel

Vernier-Pitch 145°; Yaw -8° to 34°

*MB-1 is a complete propulsion
system comprised of an XLR79-NA
5 liquid rocket engine and 2 vernier
thrust chambers. The verniers are
fed initially from the main chamber

turbine pump drive assembly and
from pressurized tanks after main
chamber cut-off

ession and Deseniption

WEIGHTS

ENGINE RATINGS

Main
S.L.Static - LB - SEC
Max: 150, 000 - 157
Vernier
Max: - 1000 - L E

* After Main engine burnout

DIMENSIONS

Length 54. 8!
Diameter . % i Lo SR80

LAUNCHING

A transporter-erector is used to
vertically position the missile on
the launcher. The missile is secured
in the launch position. The required
amount of propellant is pumped into
the tanks. The erector cuodi o is
lowered. final guidance and control
checks completed, engines started
and the missile is launched.

Navy Equivalent: None Mfr's Model: ---

The principal mission of the XSM-75 is tc deliver a ballistic nose cone
over a distance of 1500 nautical miles to a surface target. Range control is
variable between the limits of 300 and 1500 nautical miles. The nose cone
is separated from the missile by retro rockets at thrust termination.

The XSM-75 is single staged and is designated intermediate range,
surface to surface missile.

The missile is air and ground transportable and is ca»able of operating
from overseas bases under severe weather and environmental conditions.

The airframe consists of a guidance section, propellant tanks and center
body section, and engine and accessories section. The propellant tanks are
waffle patterned and identical in construction. The four fins reduce aero-
dynamic instability resulting in more acceptable control deflection margins
for most severe wind shear design conditions.

The center body area structurally joins the LOX and fuel tanks and ac-
commodates the various antennas, vents and separation retro-rockets.

The guidance system commences guiding the missile at approximately
108 seconds after launch and issues a pre-arm signal to the warhead when
the predicted impact point is within a prescribed area about the target point.

Development

First Flight Test with Programmed Autopilot to Full Range . . . .Jan 57

First Captive Test of Airframe Engine and Autopilot . . . .. . . . Jan 58
First Flight Test with All-Inertial Guidance . . . . . .. . . . . . Dec 57
First Flight Test with Instrumented Nose Cone . . . . . . . . . . .Feb 58
First Operational Ground Support Equipment . . . . . . .. . .. . Jul 58
Complete Initial Development Test Program . . . . . .. ... .. Junbd9
Provide First Operational Prototype Missile., . . . . May 58

The following are projected estimates of warhead welght Vs, )1eld based on
a combined nose cone and warhead weight of 3500 pounds;
Warhcad Wt (1b) Yield (megatons) Date Available

1600 1.75 to 2 1959
2200 4tod 1963*
1600 3

2200 8 1965

*“The 2200 1b warhead is associated with the new,
in this time period.

lighter nose cone expected

Loading R&D Lb Tactical
Empty 7916%* 6444
Propellant 96, 740 96,740
Nose Cone *%*350" *%3500
Misc Fuel, Gas 2143 2085
Launching 110, 299 109, 769

* Less Nose Cone
** Includes Warhead

F U E L

Location Nr Tanks Gal

Ctr Body . . .. 1.. . .(tot) 4438

Grade . ... ...... RP 1

Specification . . . . . MIL-F-25576
Oxidizer

Ctr Body . ... ..... (tot) 7028

Type . . .. .... Liquid -Oxygen

NOSE CONE

The nose cone is an assembly of
all the components associated with
and including the warhead. which
are required to enable the warhead
to traverse its orbit from the last
point of burnout and separation to
the desired point of detonation.

GUIDANCE

Guidance and control are perform-
ed during powered flight by a self-
contained. pre-set programmer and
all-inertial guidance system in con-
junction with hydraulically powered
control systems.

CONI'ROL

The autopilot controls flow to hy-
draulic actuators. These actuators
position the appropriate rocket en-
gines to eliminate deviations from
the flight path.

ACCURACY
*CEP = 2 nautical miles
*QOverall CEP  including errors and
uncertainties in re oentry o vernier
shut-off. geophysical data and guid-
ance.
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PERFORMANCE DATA

(TYPICAL MISSION)

ADDITIONAL 9 SEC. MAX .
VERNIER ENG. BURNOUT

157 SEC. DURATION APPROX.
MAIN ENG. BURNOUT

NOTE LOFTED cuaygl

MINIMUM RANGE — 300 N M

RANGE ALTITUDE [ VELOCITY
120 | ! L 650 111 R S6rTT '{ﬂﬂ GINE_SHUTOFF.
= IMAX
4 [ T w L[ T{[ | VERNIER SH u || RaNGE N
3§ 100 I ] MAX. RANGE 1 [1] s . | VERNIER SHUT-OFF
b { VERNER_SHUT-OFF 2 AIN ENG SHUT-OFF 14 o | % % ] |
3 MAX_RANGES \ A Zz HEE o N ENGINE .NUT—OLF i
Q I l l H"‘AIN ENG S”UH’F 8 350f— AIN encnldsl Slﬂ‘T-DFF 3 : MIN RANGE ik
5 L MAIN ENG SHUT - OF Fas—— 5] I MIN. RANGER}p > 4
g 50 | MIN. RANG‘i‘ ‘ z | } s 4 [ . 7
Ll N s [ i - | A
w ] N 74 w LOFTED J | | STANDARD 7 !
o
2 T | STANDARD % =) P e LOF TED
g I 1 = 1T STANDARD 33 - 1]
N 1] ~oFTED 3 0 [T q o o 111
o] 50 100 150 170 (o] 50 100 150 Mo ‘;‘ [o] 50 100 150 Mo
SECONDS SECONDS SECONDS
ACCELERATION MACH NO FLIGHT PATH ANGLE
2007 m 21.0 —— 70 .
\IUMAINENGSHUTW TTTT TT1 11 MIN €] |
- [NOTE | | 1 T MAX. RANGE | [ max 1§ VERNER SHUT-OFF P ’:g n‘;mhs L ’B&%Gk 1
I L THIS CURVE IS FOR THE . —*Rpucsﬁ% Ll S‘-wfy_;" | u LANGLE BETWEEN THE| 4=
o 150h i::ND:URgviTigECTORYED SO+ 1T T ] T g 50 HLAUNCH VERTICAL ﬁ'tl
L OF T BN i | AND THE VELOQTY] -
= | TRAJECTORY DIFFERS FROM 2 N NG A A E ety i | l;g | VECTOR PMAIN ENG.
Q. | THIS ONE BY 3% AT MOST ——t i T H——— + rr ] m;‘i &"U;A%E—q
S ©  buan NG sHut-orF[ STANDARDp g 1 LoFTED | 4 g %‘RD/ T
Lo TS MIN RANGE (R ] TSP rTUITT N T < BN T AT LI TIN T 1
3 | Fﬁ+¢kk«_ f:i:- || |sanoarp, | |BREE x 4 t N ML
z e — ! ‘; - t 4—#} 4 1= -+ A+ P 1 I
S nES ABEReHE EREE! siuungul s AR | T
o "‘VERNIERQHUTOFFLE) o ' i ol AT T T T T 1T
0 50 100 150 70 0 50 100 150 70 o 50 00 50 170
SECONDS SECONDS SECONDS
( MAXIMUM RANGE - 1000 N MI MAXIMUM RANGE - 1500 N Mi
AND STANDARD CURVE

MINIMUM RANGE - 750 N MI
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"

A BALLISTIC TRAJECTORY
N - ~~
Pid ADDITIONAL 9 SEC. MAX. S~o »84,
VERNIER ENG. BURNOUT APOGEE ~~ PRLIIRTS
€\€ Vé‘o 77c
Y
'd )
\ 157 SEC. DURATION APPROX.
MAIN ENG. BURNOUT
< e e e e e e
< Q
o = 1500 N. Mi. )
h -
0 <
QX
Wd 2 Time Altitude Range Velocity
- (sec) (n.mi.) (n.mi.) (ft/sec)
vz
- W Burnout
ol Main 157 60 68 14, 600
P ! Vernier 166 70 92 14, 400
w3 Apogee 525 350 735 11,500
W q Re-entry 930 25 1470 14, 800
ol - Impact 1020 0 1500 500
< (17 minutes)
NOTES: .
1. Typical re-entry trajectories involve peak decelerations of 20 to 50 G's depending upon range,
2. Performance is based on a non-rotating earth,
3. Re-entry to impact will be 90 seconds.
REVISION BASIS: REVISION BASIS: Revise characteristics and performance,
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