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1 ixtensiort range to 630 N.M. (app.) Soloserit (Mosit 244 
2. imams in *mai to Ni • 2.3, in adølH.n to (1) 
3. *gross, in nen Cankol *stem *swishier (AA 34 
4. Reemossimerso vender sludy, insiseiles . 
S. Study of vitimatis arratarnent of Anew (Mork 4), and 

iikody of 41 Lora is*** tokonsk sattomo, lettlionatilo 
stottisimonsh. 

6. Study of anti-KIM an  %stasis eon ask 
carried sheard the Aiwa. 

OPUS PROJECT::: 

7. itudy of ultimo.* menrod interstttzd payola pier** as 
airdrop awls., say, sr Mesh 3 

S. el ooperoanis trompeet vottielo. 
S. $tudy of 41441400441 saw tronspart. 

10. Study of vol. and VTOL proje0s, *Ow than WM. 

iliStARCH 

U. Study of Iseisitiag 4110 vehicle, WM* boast &kis, yams 

12. Audi of simple dreg es-salry vehicle. 
1 . Gorwriol resoorsit as pospoloien units in serion‘tioi wIth 

Omuta* 1re1udini1 .4# sway fuels, noeimsr poonars 10,11• 

miSCELLASit:JuS 

14. possible easomilan if  Munson soniles, or Moller proesets. 
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. Anow 2A - 1041*(01) in radius of Arrow to approximately 

O.50 NouticA Miles Subsonic 

t.eve been asked uneffichaily by the RCAF -to consider increasing 
the ronge oi the Arrow 2. beyond the specifloation, envoi, on the work done to 
Sate, It dpfettall th4. we COM corn into the aircraft, in its present con-
figuration, sufficient internai fuel for between 6x to 4,-4.-o nautical miles 
radius, asseraiN 4 typical subsonic t11411431% with supersonic co:Tibet. The study 
work en this has already been carried out, efsd Valet We require r4OW is a go-
anwaa from the RCAP on the design of this Mork V. 

Arrow 3 - Irv:tease in verded to VaciS 2.5, in 44.11tion to increase 
inhariel hawk, ele in Q. 

WNW, this nos aiready o' ven tAbOiaki, the RCA P how 
a requirement for the inaeased speed. However, an a cv ysseemination, 
it appean that speed could Còli kletVelield 10 h'IMICkt 2.5 i>y provI4ln a reaveabie 
inlet ramp, a change in the nozzle, iand development of eepaipment to tains 
the hicjesr tanparatares. We estimate that 4 radius of action of .sppreeinsately 
4.,-.40 mystical miles could be achieved on the supersonic rI an around 
300 sebsonic, with supersonic combat. Combat altitude in beg Mee would 
be something over 44,',X#5 feet. Any further trAork on this version will regains 

4isplay of interest by the RCAF in the increased speed. 

Arrow 3A - increase  in Fire Control System Acquisition Range 

To utkplait the weapon capability 4 the Mere 3 ".‘act: 2.5 aircraft, 
tire control system acquisition wipe weialii have to ae incr.:43W considerably 
becaues of higher closing totes. A isuây ahowid be mode of the latest deVittap'" 
duels, including the Hughes pulse âcprter radar tecimiaires, ais applied to 
the -Itow. 

The RCAF would obviously have to ve their Wasting to this shady, 
and astatlish Q40 owed to know, which si 44tiN.1 Way gouty on tivir basis of 
the visit of 6atneral P.artrkits cosi Air Marshal Siemens 

  3 
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4. Reconnaissance Version 

A study snauld be made of a reconnaissance wasion of tilts Arrow. 
This would requite daht front the RC.- AF .7.u, ipasent which would havo to be 
uwried in the alto-art, larut .1 ionic/n.4.4 'goad be prepared for their perusal. 

Ultimate Deuuilment of Arrow 

A cursory rninatIon has b' ison mode on 4 YiteSiltn at the Arrow to iiive 
maximum range area speed within Phi alc configuratio sn in wing fuel pads, 
Q new ti.iNdOWC4riket mir4c,tiki eetween the pods, additional nuniet power-
plants, etc., ond tvrthor studies or this snauld beundestoken to check fe4tii.--
ility of pushing the configuration to the l at. 

Included in Cie above IA*, wk shouts tztk4 1/41 took al the possibility 
4.4 4 zero length laur04.41 schema for the Arrow, shi1or to that 13.041 for the FY.:4 
zero length losaricil deeelapreent work. Mows ;Sri, aria \,<Itetean of rAS expressca 
some interest in this on tneir recent 

iTSILL"S 

a. Study of Anti-ICSm 

For some tiles ea how considered the peesiuilit)f of carrying anti-
missile missile co the Arrow, used as Q mother ship, to isorovide a mobile 
launching plattegte, givireg better Inability, dispersiem, etc. Jim Cilarelourlin 
has discussed this suatuct gammon), with Dr. Abrams, wito is most intotestbci 

the Casio philosephy. Dr. Abram suggests Phut we establish need to know 
through the KCAF, since quite a bit of data is available which would be very 
useful to us in our studies. This requires some discussion Ucteoefen the Ceimpany, 
the itChr, and Dia, aria should be followed up 4S soon as possible. 

o1i itiwiEc TS 

7. StvJ1 o ksoftsci triklectie 
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Orhal .)ECTS (ronted) 

This study would sendst mainly re a fairly 41:ttelieel survey to ascertain 
what we, os a company, consider to be the ultimate earned interceptor 
tievelopment, Lo., the known limits of the present at of tha att. Obviously, 
some threat will have to be ossiolood, and I understand that a mach 3 bomber 
with a limited low level capability et mach 2 is now considered os the 4essitesei2 
possibill4, for ;warmed bombers. fie would have to investigate optimum air 
croft - 141gastations and optimum powerplants. US* of nigh energy fuels, etc., 
etc. This stAbay would km moro,in the onier of 4 servey of interceptor 

3. tuatof Supersonic Transport Vehicle 

I ors not feel that era at* @VW likely to 4,0 43:44 to mai a supersonic 
tr=areport„ in view of the fact that ik,orth ,-./hitri4:120a 41k. to their work or the 
supersonic XI S and the B70 chemical bomber, Saucing on the W. and i.kraglas 
an th C will have the edge on evsaybedy with hmir 4*pr:fiance on 01404 
projects. However, I aa Exttiuve that we should do on issaasination to satisfy 
wrselves that there are no technical breakthroughs which have been enissexi, 
the exploitation of which .night give us en 41UVrafttatip MAO tho esiablithegi trans-
port toilets. The wrok acme by Alift..0 Manchester on the 730 should be of 
considerable interest hero. 

is Stud t of Economic Cargo transpott 

Here von have to look for 4 thlaIrtiC41 lareakthrough on powerplants, 
which w,Hallow us to as down to the 3o per ton mile tame, which, so for, 
nobody has (achieved. C r exork on this will eaviously have to be Jon* in 
conjunction with Crendo. 

10. Study at L VTOL froieds, her titan akiA 

144 Wye 61:7-tas ,king 4 44030117 irviustivotion zs tu,,Titioir of Such pcJi • 

ea', including the 64oayear inflatooble of  a ihomp gyro, oft., and 
should continue these km40610444* at (gout the was p4C4 as ot present. 
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1 • A' tittI of Orbiting Wievei Vshicie 

It become ritrvious to us some these or four months ego tie* It was 
possible to pot a winged vehicle into orbit, and that there was a corridor 
where normal winged flight wet possible between the 'airtime** *soli DAV*. 
460,40 which It V.44 Impassible tie orshain lift, alai the menieesce teraperature 
040111* below -which the throcture gets too hot. itaports by J. Alien in the 
Lashed Kingdom hove olio orbstantiatod this. This opsms op the possibilities 
of hypersonic flight with a relatively conventional aircraft of low eine lap*. 
ing (elbow 20 I . per swore foot), which appears to we to be the easiest way 
to at  a mon into the threshold of space and reamer him, flying hock dwoogh 
the ccoldor. 

'YAI gift at present carrying oat a study to ascertain the relative 
merits of the winged VichiC14 IMAM boost glide or ballistic tochnlores. Wf 
hope to *batty give a briefirta an this Einst haft, listensitts what. we shook! 
ge iron there. 

The Goner*, hal been discussed with John Orr and Gard mason, wt.., 
expressed a at deal intermit in it, ono soapwort that they may like to 
have a joint study carried out between otorsolves md 

tssciy of Simple :Drag iie•entt Vehicle 

This is a cursory study Shot we hove carried sot on the possibility of 
taking a standard ballistic aiatM, such as the Atlas, and Fitting a 5 foot 
diameter sphere as the last stage, to ascertain whether it would De poseiblet to 
get s in into orbit in? this method, with a straight drag rreNentry. The study 
is mainly to check the "te lorang versus the emodeture 'V which a hereon 
being can stand, and the possibilities of suitably insulating a spherical body 
to prevent burn-up or Wir•aaliVa temperature itilitia the vehicle. 

GENERAL REStAitc8 

This includes the work that we hove been carrying oat on a savoy of 
pr ralsion units, inchiriing nuclear power, ducted rockets, eta., and mark an 
high energy foals, elostrogrovities, plasma Ms, etc. 
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I 4. Woriorui 

This h ting is to silos/ for any Curtiss-, studios Qn the Manama, or 
Ithse then aircraft proprIrts, which Wit mist* us .mius41 to study kw the A. V. 
Roe Canaciu Um4teci ;era* .as s it • 
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could 6* 
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aired 
chart.** 

Total oast “NCINiocre* 
1 V.511-3S• 

.;ost. fiscal year 

• Arr,-/*/ 24 
(wind tunnel 

work) 

4. Arrow 3 

4 . Jnv* etIon within frsistnt ,,eernsad 

4 . Atravestosontialasanc* 
version. .• 

5. Arrow-ultimate 
iavelopreont 1.1. '3 25, 0w.  • 

6. Anti-1C em, missile 3 25 2iX4‘:•tik. 

7. ultiMato trikaUle4 
intercsptor _ 3 -.. 33,UU.I. • 

— — 

u. Supursonic transport ) 
vehicle ) — 2 OS NO 15,iktj. * 

) 
9. Econotoic, Cargo i 

Transpost 
-- - .... Or .11. • 

ksi 5 I 0  1 at VT;.)i. 
Projects 

inesmilipatior within present ,;verhuod • 

11 Crisiting Wingod 
Vatiici* 2 2 — 

— 
_ • 

12 Simple 'Drag 
isi-entry Vehicle 1 1 
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MIR Oar . . • 

1 j ''c.;isestfal Rissearcn 
*1. 

1 3 — 20,,X10. • 
1111.1.••••••1•••••...•••10.11101•••41101•Pr 

14 M mikti*"4 4' 
• Manama i , octc • 1 2 ..— -- * 

4 • 

ft*rns 1, ,$, 4, and 6 would be carried 46.4 in thos Initial 
Protects Office and the mein office. 
Proisct Research Group would require ificrUles from 6 to 16 
i n.and budget increase of sw.ow 
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