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Lunar Oxygen Supply Concept 
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Figure 12 — Lunar Oxygen Delivery Orbits and Missions
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Figure 13 — Lunar Launcher Mission
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Figure 14 — Lunar-Based Superconducting Quenchgun
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Figure 15 — Aerobraked Lunar Ferry, Artist: Pat Rawlings

Electromagnetic Launcher History 
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Figure 16 — Mass Driver I During Construction 
While Gerard K. O'Neill, a Princeton physics professor, was 
on sabbatical as the Hunsaker Professor of Aeronautics at 
MIT in 1976-77, he and Henry Kolm, one of the cofounders 
of the Francis Bitter National Magnet Laboratory, led a team 
of students in building Mass Driver I. Shown here are Bill 
Snow, Kevin Fine. Jonah Garbus. O'Neill, Kolm, and Eric 
Drexler. 
In 1977 it was widely believed that a highly advanced mass 
driver, using the most sophisticated materials and design, 
could achieve at best 50 gravities of acceleration. However, 
even this primitive model, built from about $3000 worth of 
scrounged equipment, demonstrated an acceleration of 
over 30 g's. 
Courtesy of Space Studies Institute 
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Figure 17 — Principles of Quenchgun Operation 
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Figure 18 — Quenchgun Charging and Launch Modes 
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Figure 19 — Quenchgun Barrel Module 
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A Lunar Superconductlng 
Quenchgun Design 

The Quenchgun Barrel 
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The Carriage and the 
Liquid Oxygen Tank 
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Figure 20 — Quenchgun Carriage and Liquid Oxygen Tank 

The Carriage Decelerating Barrel 
[(%&=-+-*-%$0)(#@&06-&,$%%-*&+()*'&$%-&+(##-+0-=&)#&'-%)-'&
$#=&#(&+(.."0$0)(#&)'&%-K")%-=>&?6-&=-+-*-%$0)#5&,$%%-*&
+()*'&$%-&-#-%5)`-=&7)06&$&'")0$,*-&+"%%-#0&*-1-*&)#&06-&
(44(')#5&=)%-+0)(#>&I'&06-&4%(e-+0)*-&+()*&-#0-%'&06-&=-B
+-*-%$0(%@&,(06&06-&,$%%-*&+()*&+"%%-#0&$#=&06-&4%(e-+0)*-&
+()*&+"%%-#0&)#+%-$'-&4%(5%-'')1-*2>&"#0)*&06-&+$%%)$5-&)'&
,%("560&0(&%-'0&$#=&+*$.4-=&.-+6$#)+$**2&$0&)0'&'0(4B
4)#5&4(')0)(#>&Z/&#(0&+*$.4-=@&)0&7("*=&').4*2&%-,("#=>&
?6-&4%(e-+0)*-&+()*&+"%%-#0&)'&06-#&$**(7-=&0(&=-+$2>&

?6-&'"4-%+(#="+0)#5&,$%%-*&+()*&)#&06-&=-+-*-%$0(%&+$#&
,-&+(##-+0-=&0(&06-&$++-*-%$0)#5&,$%%-*&+()*'&'(&06$0&$&
/%$+0)(#&(/&06-&,%$H)#5&-#-%52&)'&%-"'-=&/(%&06-&#-30&
*$"#+6>&
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Carriage Retrieval 
I&.-+6$#)+$*&%-0%)-1$*&.-+6$#)'.&)'&"'-=&0(&%-0"%#&06-&
+$%%)$5-&0(&06-&,%--+6&$/0-%&$&*$"#+6>&:#-&4(''),*-&%-B
0%)-1$*&.-+6$#)'.&)'&$&'-*/B4%(4-**-=&c.(*-d&4(7-%-=&
06%("56&$#&".,)*)+$*&+$,*->&Z0&#(%.$**2&%-'0'&)#&$&=-$=&
')=)#5&,-6)#=&06-&+$%%)$5-m&0$#H&)#'-%0)(#&4(')0)(#&$0&06-&
,%--+6>&?(&%-0%)-1-&06-&+$%%)$5-@&)0&4%(4-*'&)0'-*/&0(&06-&
=-+-*-%$0)#5&'-+0)(#@&+(##-+0'&.-+6$#)+$**2&0(&06-&+$%B
%)$5-@&$#=&4"**'&06-&+$%%)$5-&,$+H&0(&06-&,%--+6&-)06-%&,2&
)0'-*/&(%&,2&%-0%$+0)#5&$&+$,*-&$00$+6-=&,$+H&$0&06-&
,%--+6>&

System Description 
?6-&'2'0-.&=-')5#&)'&,$'-=&(#&*$"#+6)#5&$&NB0(#&4$2*($=&
(/&*)K")=&(325-#&-1-%2&W&6("%'&)#0(&*(7&*"#$%&(%,)0>&I&
,*(+H&=)$5%$.&(/&06-&+(.4(#-#0'&(/&$&'"4-%+(#="+0)#5&
K"-#+65"#&)'&'6(7#&)#&G5"%-&WN>&

Prime Power
Source

Power
Controller

Controller Refrigerator Radiator

Injector Launcher Decelerator

Projectile

Figure 21 — Quenchgun Components 

?6-&(1-%$**&"'-&(/&06-&'"4-%+(#="+0)#5&K"-#+65"#&)#&
'"44*2)#5&*)K")=&(325-#&/%(.&06-&F((#&)'&'6(7#&)#&G5B
"%-&WW>&I#=&$&'"..$%2&(/&06-&'"4-%+(#="+0)#5&
K"-#+65"#&'4-+)G+$0)(#'&/(%&06)'&%-/-%-#+-&=-')5#&)'&
4%-'-#0-=&)#&0$,*-&NP>&
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Figure 22 — Quenchgun Operation 

Table 10 — Superconducting 
Quenchgun Specifications 

Launch pe erformance
Y%(e-+0)*-&.$'' NDPP&H5

Y$2*($=&9(325-#;&.$'' NPPP&H5

L-*(+)02 NCPP&.i'-+

!-#506 NDP&.

I++-*-%$0)(# OSX&5A'

E$%%-*&-#-%52 WNCP&Fg

!$"#+6&0).- P>NT&'-+

[(%+- N\>D&F]

U-+-*-%$0(%&*-#506 DP&.

Projectile  e (armature coil)
M()*&)##-%&%$=)"' \X&+.

M()*&("0-%&%$=)"' \C&+.

_)=06 \T&+.

M"%%-#0&=-#')02 XP&HI+.3
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Quenchg   gun (barrel coil)
M()*&)##-%&%$=)"' DW&+.

M()*&("0-%&%$=)"' DS&+.

M"%%-#0&=-#')02 N\&HIi+.3

SSystem
!$"#+6-%&.$'' WDP&.-0%)+&0(#'

U-+-*-%$0(%&.$'' TX&.-0%)+&0(#'

Y(7-%&%-K")%-= XDP&H_&/(%&N&*$"#+6&i&W&6("%

References 
U>&<>&I#=%-7'&$#=&_)**)$.&h>&R#(7>&NOTN>&?6-&R"44*2&
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/$+0"%)#5&\@&Y%(+--=)#5'&D06&Y%)#+-0(#iIZII&M(#/-%B
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F$''&U%)1-%&/(%&R4$+-&!$"#+6)#5>&Z#&Y%(+--=)#5'&M(#B
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$%("#=&06-&F((#&,2&IHH$=&Y'-"=(.$#;>&Y%)#+-0(#@&]go&
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h>&g>&R$*H-*=@&NOSS>&8+(#(.)+&Z.4*)+$0)(#'&(/&830%$+0)#5&
Y%(4-**$#0'&/%(.&06-&F((#>&g("%#$*&R4$+-+%$/0&p&h(+HB
-0'&X&9W;o&WD\B&WSN>&

_)**)$.&h>&R#(7&$#=&Y>&F(#5-$">&NOTD>&M(**$4')#5&[%(#0&
M()*5"#&7)06&E%"'6*-''&M(.."0$0)(#>&Z#&Y%(+--=)#5'&
D06&Z888&Y"*'-=&Y(7-%&M(#/-%-#+-@&-=)0(%'&Y>&g>&?"%+6)&
$#=&F>&[>&h('-@&DXPBDXX>&]-7&n(%Ho&Z888>&

_)**)$.&R#(7Q&Y-0-%&F(#5-$"Q&h-)#6$%=0&_)**)5Q&$#=&
b-#%2&V(*.Q&NOTT>&Y%-*).)#$%2&U-')5#&(/&$&R"4-%+(#B
="+0)#5&j"-#+65"#&/(%&!$"#+6)#5&:#-&?(#&Y$2*($='&
/%(.&06-&!"#$%&R"%/$+->&[)#$*&h-4(%0&/(%&06-&!$%5-&R+$*-&
Y%(5%$.'&Z#'0)0"0->&b"='(#@&FIQ&8F!&h-'-$%+6@&Z#+>@&
F$2>&

_)**)$.&h>&R#(7Q&F$''&U%)1-%B?7(&h-'-$%+6&[)#$*&h-B
4(%0&q"#=-%&5%$#0&#(>&]R<B&XNCSt>&M*-1-*$#=@:bo&
]IRI&!-7)'&h-'-$%+6&M-#0-%@&I"5"'0&NOTW>

_)**)$.&h>&R#(7Q&g(-*&I>&V",,2Q&$#=&h>&R+(00&U"#,$%>&
NOTN>&I&R.$**&R+$*-&!"#$%&!$"#+6-%&/(%&8$%*2&!"#$%&F$B
0-%)$*&a0)*)`$0)(#>&Z#&R4$+-&F$#"/$+0"%)#5&\@&Y%(+--=B
)#5'&D06&Y%)#+-0(#iIZII&M(#/-%-#+-@&-=)0(%'&g-%%2&<%-2&
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.$5#-0)+&F$''&I++-*-%$0(%&/(%&I+6)-1)#5&b24-%1-*(+)B
0)-'>&b$.40(#@&LIo&]IRI&!$#5*-2&h-'-$%+6&M-#0-%@&
g"#->&

]IRI&RYBDPO@&L(*".-&W@&8#-%52@&Y(7-%&$#=&?%$#'4(%0@&NOOW@&44>&NNC^ T


