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+ in the space enclosed by the spike and inlet dif fuser. The payload may be &

10,000 pound thermonuclear weapon or equivalemt weight of recornaissarce

' equinment plus lecal Shielding as in the AC-210 missile. The payload fd}
A ‘missile of body size squivalent to the AC-210 will bé reduced by the weirti
of ammonia carried. "

L Atnospheric re-entry and guidance into a target or posalble recovery is

f:‘u accomplished under power.
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"rn?‘ . The conceptual dssign of a muciear ram jet - rocket wissile i prescruud,

Thisumissile is a modified, sceled-up AC+210 nu:lear ram jet carvying ammo » |
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A g
dea¥ The conceptual design of a nuclear ram jet - rocket missile is presented.

;f g&his missile,, designated AC-210-R, 1is a modified, scalsd-up AC-210 nuclear ram .
4 v ¥
v Jet carrying ammonia in the space enlosed by the spile snd inlet diffaser, o
pE [ B

i f fhisfspace also houses the guidance; .ontrcl equipm nt, aui payloac. The payload o

yooA o3

;:j ’ way be a 10,000 pound thermonuclear weapon or equivalen® weight of reconnaissznce

‘-.' &

M;j". + equipment plus local shielding as in the AC~21C missile. The payload for a miscile
4? . of body size equivalent to the AC-210 will be reduced by the weight of ammonia -

B carried,
Tan, 4

P This missile may posgibly be designed to reach escare velocity or teo yleld

?’.\'\-‘, 1
P velocity only sufficient to maintain a satellite orbit. Re-enutry into the aimos- .

: phers:and guidance into the targst or for possible recovery is accomplished pnder
7.1 . R

pOWQ!‘. *
24 m
. Desi .
[ (*

ﬁ,ﬁw’ The AC-21C-R has the same general configuration as its precursor, the AC-210

1 ”, '

5 + » muclear ram jet missile. A comprehensive description cn the technidal design of
..r‘?; .?’ _.-" N . 4
- \ , X >

b }bﬁ AC~210 missile is presented in document XDC 54-.5-81., Figire 1 is a sketch of »

,«:" [ &. - = *
L the AC-210 missile; Figure 2 depicts the AC-210 des.zn modified inte tre nuelear
o " ram jet - rocket AC-210-R. Dimensions are nct included since modification and
scaling up of the AC-210 is required. This is because parasitic structural welght

. fraction decresases with increasing size and, although the ~>nopropellant rocket
P s

é:; ¢ fuel mass increases, theenergy is nuclear ana 1. nol tied up .n mass (other than
M
; the feractor) as it is in a bipropellant chemicul rocket. -

L

2
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ﬁi};taéy Advantages

A muclcar ram jet~rocket would have all of the strateglic acv.ntages of a
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‘chemdcal ICEM and would have the fé]:lwing ’ﬁidiﬂona];mﬂtmum S G
I 4" * '?": an

1. It pould be launched ihto a aateilwe erbit op could ?osslbly aptalw; o T

. ﬂ » «&m,‘ PREPSN N . «)&pgft
. ®#scape velocity . PR S ' : i ?‘ & "’“W‘y t
4‘-‘
. ;{ 3‘ - sgﬁ'
2, its time-@f-fl.ght would be mxtenaed; the misslle a&ld,be Urongn; *!, A
. the target or retovered at agy reasonable Lige az‘tgr lqunoh“ing, thq . g g *?-53
» K
A - %I LI
missior can.be altered after launching. - ; . . ; . 1:3‘* n‘e"i" '

3. Becaus€ power is ‘vailable throughout its missian mote gui&'anw and .#‘, & #,,,, N

miss1ile accuracy problems cia considerably mlieved;n‘ﬁitlx ppwer availab}iﬁi ”*

ne&r the end of the mission the missile can be iccurately guideq ;nt.o thd’ - rb‘ o
tarvet or anto an air strip for recovery, T ““)' sV .ﬁw "' 1' !

' ¥ ‘3 ' ", j%

L. Atmospheric re-ent:y is made at low flight spod.&; roc“ket t.hmsi 15 u‘gd **@& jg«
to slow down the miassile, and the problem of exc’ua:i.w&k‘n Mme‘ a, ,,,ﬁéai

* 43 diminished. T R £ v **"‘“
. . . ~ , o‘” "\ . .n; ’wféi’
"5, After atmospheric re-entry, nuelsar ram jet power ’Qﬁbleu‘*thi%iﬁbnt . ;"”s'iai
- - 4 _“ y}”a 3 .
of controlled high speed itmspberic i‘light. ’ % - 1;
‘ ) ‘ . R 4,3‘ ) *Mmf

6o Mjrasile racovery may be possible ainf'e landing is pchIW Mh}ro% L.
7

o thrust; ram det thrust 1s low at low flight apeadﬁ ahd him%usﬁ at'fqp Oy

¥ .
flight speeds can be obtained by revert.ing to,rocket, opomq& f w2 m]fﬁ 4;%.. -

cation &s a recoverable reconnpissance missile the, v!;rheud payload ig -~ -,
% WA T
;Qﬂuced and sufficient ammonia i% reseryed in qtaf'age :brggm moﬁf :‘t’,**g'» wﬂ_g
Qﬂ,ratiog | N ;o 2. ys.e) kf,@
' As with the AC-21) ram jet missile the ram jet ~ rocket would—b?‘i‘uncped 3:; 3
' L 0 R - e
witl a*booster, probably a solid propellant t.ypé < ‘,w& st T 'ﬁ; g@wﬁf"m
i % g
The missile is chen air-breathing and clip& to an altitude bf abélft,, lobf Tae €
%3{4:‘{43 :‘,. "«}:
feet. as a nuclear ram fet. Then the inlgat duct is cloaed er wv!hg th&‘lwﬁ g
«a\g“\?? \\y
2, -.l”ﬁ“
srike forwarl. Ammoria from the forward tanks is released*ip&d she react e %

YR 4 -, b4
. seket tt;ruac is deyelopsd to carry the mi.ssm above the;tmost*m. Jgp"%b"oﬁ? '

] &9"3‘ &f:{j}_‘
{ emperatre is maintained at & maximmm d»sign value ﬂn:ttho amo@;j@f%ﬂw”w b B
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at a flow rate t, yi~'d maximum spec! fic immulae {rom the portion of ammonis'zo‘,i"wi” "
ht

.t TN * ,
o2 used for ascent. Air drap becomss almost pegligitle during rocket ascent above g

altitude of 109, oo teet, » ’

»

Joon raaching s:oital astitude side-wise jets would turn the missile onto

n “light paivh tooment with 1n orbital ellipse., The reactor is thén made sub- 3
%
c:itical and amom. flow is stopyed. The miesile 1 <ept in its-opbit, "in %
storage”; from time to time orbital flight rath (orrections would be made by >
turmng on the pywer by remote cost col, ’ e

T. escape veloc.ty is sttelned ruiiarce 4- ac i ved hy operating side-wise
jets with low flow conditions,

When 1* is desired to rc.urn the missile for recovery or t¢ 8trike 3 target, -
tre side-wise Jets are used Lo turn the missile o.ch that the jet nozzle ﬁvhfbrb )
ward  Ammorira 1s *then roleased through the reactor whish is tur;ed on full powe; "
ard rocket tnrist is thereby exerted to slow down the mimsile. As the missile &
re~-enters the atmosphere at about 100,000 f-: % alt de and about Mach 1 the

% *
ammonia flow is stopped, the s3idewilse jets turn the missile so the Jet nozzle is

toward the rear and the isentropic spike is moved forward*to open the inlet. Thbiﬁn .

missil= 3¢ again an alr-breathing nuclear ram jet; the regptter power is incxu:sed

and flight is attained as in tne AC-210. ' A
For landing ard recovery, the isentropic spike is moved tq clese up ths 1nlet}:§gf )

and the final portion of ammonia is passed into the reactor under high flow con- °

ditions to produce a large value of specific impulse. Telescoping wings may be

added to the design to increase the 1lift and to shift the center of flight; high

thrust at low flight speed is achieved ard landing is enhanced, ) . .
An abbreviated preliminary parametric study is required *o determine payload,

ammonia load and AC-<i0 &caling and modification requirements to establish practi- T

21l feasibility and potential, UNCLASS'F'ED . _ , : ’:me;
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