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lht. sith coffiBrr ill dkr coutrice
Thc irtrpcttrt for this epprcntty sdda

c{roocntntioo on VTOL &rcloPocnt
her becn cagwdcrtd by ! ;ro?iDf
rcrlbtion thrt clabontc iurrlhtbr end
rutrrryt upoo which currcat coobrr lir'
crrft rre cdrcly @t cl*w bc
kretsd out by bm rrrrrlt ldCnr ffh.

Thc 8ritfuh eircrrft Lrdrxtry hr bca
in tbc raqurrd of icr rnteiircd VTOL
rircraft dcvclopmnt, pronccrins thc trlo
slatcrnr lxnv elnpct univcrrelly coullacd
rirc sn:rt mirable for hiih-rpecd combat
tirsaft *'ith VTOL ceprbilitb. Tbc
Short SC.l. cmploylng thc comporitc
povcr plant systcm, and thc Hertsr
P. t t 2?, using thc ducted fen rurboii rith
rotnting crf,aust aoczlcs' lnB hubia;rrr
of thc funrrc" \

Thc yErr 1962 ,rill witncss thc truG
bcgjn4igr of rhc recre to prodryc rcal
opcrational YTOL aircraft usiq tbc pnn-
d'plct ateblirhci by tic SC.l rsd P-llZ?-

Bm suitc rnd naconmirsetc fiIhtff
rircrrft rr,E u rip only militery rircf,rft
to whkh VTOL charactcrirticr c:rn bc
rpplicd vi& bcncfit. A VTOL trctfu:el
tnlugrrt bccons a vital rcquircnrcnt
once thc YTOL rtrike aircraft entcrs !cr-
vicc. while front'linc observation' liairon
end communications aircraft must elso
posscss VTOL capabilitics in thc 

-1'ears
ahcad. and in the wake of thc military
epplications must comc cir"il develogr
mentt.

l'rrrrrar out ilelhocls
f hc wavs in which VTOL rurY bc

achrcved a re now extremely nu[lcrous.
and little purFrosc will bc scrvcd in
attemp{rnt to list here any but those pos-
scssing dtfinitc a ppl ications and b"i!g
ectively pursued at rhis timc, end tlcli-
u'opters anrJ convertiplanes do not corne
wrihin thc compass of this suryey- Nor
do thc tait-srttcrs, such as thc French
Colcoptre end lhc American Rya! X'lJ,
Convair XFI- t. and Lockhced XFY'I,

ell of rfikt brc ;I"J6to3
difrcuhi6-
. TbG probb o( xerif VTU" cE
ir rpocifd rr:
(t) Gawa:uq e vrrticzll t}zra grc&cr

tllrrr tl* wcigff. ol thc drwatt.
{21 Ans*i;t to rototc tlu tlr.s lrclzrtfu vsticd tq ta*cofi tborryrh a

?antc ol arqular psitiore hring
thc trauition to nry56* flitfu,
and, fiadly, into thc lwits*d lor
norrnol flight.

(3) Pruriding dc4uatc tability tor tllr.
aircrolt during thc tronsition ?crid.

ThG folloring rrc thc prirripel current
mdhods of achicvin3 VTOL:
(l) Airsostt,s with axet swivclling ttvotqh

roughly nincty degrccs, rrirtt rivcl-
ling n fixcd *ingt lTilt-ving or
titt-progl.

(2) Slvotldrld airlrr.au *ith ucct svivel-
liry rbough roughly niuty dcgrcct
(firrdrcr).

(3) Utt-producing tow vith frrd arc,
{Litt-fanl.

{4) Turbicts vith orct swivclling tkough
up to nincty degrecs or rirrt id
deficcdon such as rotuing 1ct pipcs
or louvre-ryry not:.lcs (Lift4hrrrr)-

( 5) Y crricatly-mounted kt tilt rur boiets
vith te Ftrare horizontully-mountcd
t hrust tur boict(sl (C om posite pwerl.

Thc choicc of lifting s.vstem is lergcly
depcndent on thc task for which thc air-
craft is intcnded and thc pcrformancc
required. but whcreas thc rcconnarssance
and strike fighter rTury be expected to
ernploy cithe r system 4 or 5, thc obpctive
bcing to obtain thc greatest insulled
thnrst with thc minimum installcd rrcight
and volumc plus sirnplicity of opcration,
thc transport can utilise aoy of these
s!6tems or a combination of two or more.
Very high forw-rrd specis 1t. not Gscn-
tial, arxl thc optimum lift end propuhivc
systcrrur cao havc rethcr difierent cbenc'
tcristics. For thc front-linc ob*rvrtion

fg fu rrr U..S. Tri-rcrvb YTOL
p"rt, rriile fcasitrility rtrdilr cmdoying
thb pririplc hevc baen $buiud for -

- j:"i.- -.:*q

rircrrfr of -;tiEt rF!fr of e Ht
5m n.pl rrc dcunadad &G lifi-ir i
ln u*rmtca Uftllhn4 3Flil-acl r
thrt 6rrcd by tb; L,-trtnA a{L
rppcrrboficrdFrot*a

Tb &.?iDI primiCc hr bcGa p,a','
occrGd by tbc- Bocin3-Vsta 1U-1 fi

Tbc rtwniry riry or $.rdaj
ciplc ir otviousty bc* xribd to t
trenrportr rnd h4 ir fi.t, bcco -

NATO *lilitary Brsic Rcquirtorot +
(NMB& 4). lf providd ri6 rreaebl,c
i,iry rrcr, ihc tilt-wing trarport rill oficrr,
lpprGciably $pcrior- ilrt€ rd rpccd pcrd

fiIr-rale . ,

fotmancc to tbet of tbc cooEiood
ompormd hclicoptcr ls it srlw tb
nrbetentiel drat -prcntcd by thc bofr.
zonal rotor. llo*rvcr, tbc- mxirsd
rpccd of thc ult-rinj tnaryort i Eblyr:
to bc lidlcd bV rirrcrrro?crrtfu rpGcdr;

Modcl 76, rhicL firit lrrr:E in Aprfl,'
l9ffi. hrr mrdc lotrrc firc budrcd fiLitr.
of which rbout helf have indudcd prtirl
c-ouwrsiorr to rhich herc bm eddcd rr
lcast t?o score full conrcrsi'oos- Thcla -';
can bc littlc doubt thet ttrc VZ-2'l succct*a
infrucnced thc U.S. scrviccs in their sclcc. S
tbn of tlr tilt-rving tircreft propoocd by
thc team of Ling-TemcuYouthL R,yan
and Hiller. from thc contcnden in ttr
Tri-rcrrricc VTOL transport contcst in
which Boeing-Vertol also pertici patcd.

\
i

One rnember of the winniog tcarn,
Hillcr. bas already gaincd rtlrrlc ex pcri-
crice in tilt-wings with thc crpcrimcntel
X-lt, whkh employl ttlc modificd fusc-
lage of the Chasc YC-122 transporl Firrt
flor*'n on November 24, 1959, tb X-lt
has no( yet cffectcd I full convtrsiotL
although.flighs had betn rmdc vith Pro-
gressivc incrcascr in win3 tilt to l mrxi-
rnum o( fifty degrees.

provktinj
t.

r^r B

Thc X-lt is undoubtdty
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r cIE rtr 
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s-rrr -a frl--fr-r

l3.Eat t t dt r:-t rl r*tlf r D sr-r
b.tr;r d lrr lr*trl tidJ.h7 Ut i.t r!
mila h mrdal hiar f ftr ffi raa...
tlr a eryod I l. fS.Xr diGL a.rtr.a ttr
L fJf Lr.L f.rt rrffrr hr ;idht fa}
til t*l ffi t *rl. Jr,rrrnr{ f." V?OL

#r c-l*

IL f.t D.lafA rr tr bf, Lr Fr.r{ ll .lI
€:tra IlEt |ll{t.! rfFc, ra q*rf-r
ftt - ljll n-p.L (Xd lJ) r {l.If tL, I rqr
d lJtl .k. * IIS a.t * tt aaf tL, r bitbl
chf ]*. - *aJt fL/rL., rd r ,err7 rull J
IJCO rL. hrc, d hd.a rritft rrr lt.ttl
D: d lt,tl, ll. rrt ctirlt. Dh;iorrr rF,
tt ft. t b- Lra.r' ll ,t I b.. hltlt, tl ,L , h.

xtu ban tmd-ry*rr rr-.t tfl.'rt
rilf l* tJil r-f.t €;na Glctrr lU
aprdrdcirrttfi*rivr$h3
'hib krd-rirr*r tr.rmt t fit r!
* $rrdr ra l,.rd.br{ . Ct U..l ?rr-
YtU. inrFrt qrrlc ,!hft ,rt tP h
*t*-*albirJ*G.

7bnffiD, qi lo o c o k3.-/

r!5llil trrr{ Ir r. tJI
Wthrr }flfl;, -rFl rfl brri ,a.a a II r"ir, r :I9.(n5 -r?ri * yf ir" r YTot

aif *.. r * Utladil rar
' d r;r* rrtb a8it
ih ifiha t*rt rrll iif

IF b lI ,1.. hlf n rL

vrlurbtc drte for rrrc in thc dct=lop
of tbc L-T-V/ Ryen/Hillcr Tri-

tfr YL I I " fl-idt-rh1 " rrr..rtl rirr{L tur
tri,ctft r .a rlritt n !d.r orrtrrnirr hr Sr.
UJ. lil, Trryrair lrrardr Card.
fo=rra b; tr. l.5ll Lr.u G.i.lrrl tLctra
,|re-l arTt rctr rhiJt a?i". tr. a-&- liartrr
fG S.? YTOI- dr fil-l I rtl hrr I rrrn r;rea
J tll r.rLL. rp L !a fL 

- lqt {t tr

'&r rrtrarrclT ,rrodfica rcnico ll tL Tlr-l l,rrcfrTr
tfirirr ftprrla t Xcrdr lrlllzr r I trrt-h{lu Gilrd fh<tric'r " ftn---thrvrt " caarr a
nodifiGrtinr ilxlr.dr tht rlrl-{ffit r, d: Wrrtiry
lrtrt ,IrLlVgta rri.HGr \ * IfLCC-3 arivif
irc ilt f-" dr nh ra.rryi.at n rn}lr :i3
D.r- S..ra tr fri& tr. i.. L fr.-

trrnlport, Thi dudy frl rffi
ttlc rsnittd by tGtr srfd!.

beio3 rufficicnt a!. rimultan€orrsty. laqc
Forler lhpc yill bc cxtcndcd 0o dcttet
thc diprtreern dowarerd.

Keman heve mrdc r numbcr d sdicr
for YTCIL obrcrvrtba end h;ht utrlity
aircrrft in co.opcrrtioo with Grunnna
rd b.sd or ttlo K-l6B corrocpt. Tbc
Grumnn-Ktsran tcran rbo €ntcrcd I
derigs rtudy usint thErc pr .iriplcr ia thc
Tri-rcrricc VTOL trrnsport €orcrt

wrll bG ?,1y) ft.i min., and tnurs ucight
will bc l2'In lb.

. . o;f,d ttll-IrtlcJ
ThG titting duc,t" or swivelling sbrouH

airrcrcs, tb€ fcasibility of rhich her
bcco dcsronstratcd by tho Dost VZ4.
or Mo&l 15, has scvcral edlrrents, rnd
floujlas.' h""". purchard rll t6t eod
ca3ircring data acquircd with thc
YZ1, ad hrve hired ilrc top Doat
cugimr. Thc c{rmpilly'r iatcrert io
thb oocspt sas furttrer urdcrlincd shca
(nrB d l[c tso Tri-ervicc VTIOL tnns,
port. Fop6b rnbmittcd by Dgulht
u&-G of DmI'r dt.drrct confisuril-
tiro" The YZl cmployr Frt of erfuinl
risrft ir b rirfiem, hr?fu bsl hdE
puniy to prgrrc fu cmce6 -ud bu ea
ta0 e-Ll.p. Lymiaf T53-L-l turbine,
rAit$ tr rtr ci3hr+hd.. hcdlfatoh
eirscrw in *h of drc tm wi4tip ducrr.
Upetreuu of cach airrcrev uc fourtecn
Suidc vroc!! vhictr provirtc btcnl
rtebifty, thdr ptch cr-.$nl pro3rct-
ri*ely d lhc drra afiE rotrted from
verticrt td horizontal. Thc rirrsrcw ax6
rrB .rGrtbl during te&Fofi and lending.
rnd crrriform v?nct in th turbine
erhurt 0G providc pltch and direc-
tioml control-

In rddition to Douglas, both Bell and
Locthccd submittcd Tri-scrvicc transport
rtudicr d tiltduct coacqpt. B€causc of
thc rhroud's function to i,ornc dcgrec ar
lr rcrofoil, wing enea and rFn rnay bc
kcp( rmall in YTOL aircraft of this rype,
but thcrc b I pocsibility of intcrfcrencc
d..t bct*ten thc ductr rnd thc fusclegc
in rbort{prn configuntionl rnd thc full
efrcicncy of thc drrctcd rirrt=r L litcly
to dcpcnd to rrmc crrcot oo ttrc urc of
rarirbh tgnctry inlctr Horrerrcr, it ir
ctaimod thet ihroudcd lirrrcrr of this
ltF ero efiord rd irrcrcrrc of up to
StV pcr qS in thnrrt ouGr usrhroidcd
Itngrglt

ortirm rhich prrtidftod in thc
rad l rrrt ir bcinj rnrdc thir

oc thc coffircti{m d fisc Proto-
; $c USAF, U-S" Arary rd US.
rll oatrihtiry to thc dtrctoprncaa
tbo USAF bciq thc pru;rrmE

f:$-tc;xwidodbfffiCrmrt ...tllr-hrIld; roe.cgJ srtopropr- nlrninj '
dr*, fo,r-bhdc d. ;; .-B-tih!ry'eropclkr.tlga of YTOL
ffil tril rcra '*ict .ir JtT'ett -sa Tq tlt lP?.rdt.n-'vrrbtL*pitlututorffigH; Ir-ifr:rtt d thc oertuprcot

in I coilrr;1 athcbdaEd erott"qr dtb prcviqrlyeribcd tilt-
i",tr I13 ff**.Afil-1ftq"+E rylffiffirr'g.jmtLY*Ho}a}L:3lif#GE{ffi; If.ir, uto iritbtcd r rivrrFrcffirc

- ..rpoil ,nE -ffi f_ 11ry.@ of tik-prop_-YTol eirsefi
ir trrk .r rfty tm .frn] - -acs-iopcat Grrt'= in i95& 'llirr rhl[,tli#Hffis-E ffi{itEl#"ffffirdr"rri Imr;-iadi"i }3. ?; ?*"iq$ bv thc eimre'ru rficn tiilcd

ninr artr rnrtxnrrd of rha crrim dory for norrnrl lcrd flilhl' rrrppkrrntsry 
-rte[ fitbgd of tla cndlc f.r- r(}r IEIIIII F'rtrI oltsL $rPPel*nur

&ri"3 th. rrudd'a }ffi f-.S=*.ffS: Ab-,,Xq..**H UlSa IaII lM rlr-Il:raXrll, /r-l atE- 

-
v

t"1n1ar Sica oa tt&..d;; h.r [^,E}rcr rnc too rnell to $pport

itor iu thc NMBR- { contcrt, rnd To bc eoncrcd by eithcr tx'o Ccocrel
albig o( ra rlrcccrml bctrm Elcctric T6{ fi !*CI Lycomin3 T5, tur-
:rira cooerfi FLt lnd fueAvir- bincs" thc Hodcl m will havc threc-

;,tto rilt rlnre in itr Erillfrfitro btrd€ airrcrcrrr mfirntcd at th€ tipr aI
brlcnt of it t$ry dcdld by NATO. tandcro pairs of rtub winp. Tba eir-

,ttqs tilt-?irt3 rircrrft ryd or shc, lcrsrrt turn through el englo of roughly
to b6in ifht trirh tii yrr h ttr nincty dcffccs, trin3 routrd ugunrd- for
o K-158, rhich coarirtr d thc hull VTOL rnd graduelly rurncd- fonardFtr K-158, rhich coarirtr d thc hull VTOL ritd gradually rurncd- fonard

"frl ucmbty oI e Gnrmil! JnF-5 untrl tnneition ir eccomplirbcd rlrco tbe
tt ur?ttibiro 1nd rq eotirely Jgy eimra*r ryqpq r cgovcntiooll'pocition

tuo Gernl Elcstric TrI- for fomrd fiitht. Thc eirrsrcdr heverryiry tuo Gernl Elcstric TrI- for fomrd [i:ht. Thc einsre'*r hevc
ulrbopropo driviaj 3pccn c$i- ri3idly-oonntcd blad6 which hrvc Do
ilrollGd rir*rcrr. Tb ryrt.m clcli,clitcL leppi4 hinfeq dernpcn or
I en crtcorbr of tlc Krrnrn dnl hialc., lrd duriq-teto-ofr,-horrr.
'p fqiiciet€. $" l{ .fI. [0 {q,- ins -rnt' 

lg$s .cgottgl L rdricrcd- Qyi rirircll tlciEr GquippGd rirh urc of difiqGndrl thrut rnd blrda
sd3l 0rf uficf trrf th. tldo eaihr C,mtrtiunl cmtrol nrr{ret
E o{ Efi r4d prcv5c .thp t'lgl rrr rpcd b lorrrrd tli3trt ThG Uodcl
!fiTe odrd u ryodr bc&!T $ In ir trpouod u, rnrin orufunum rnd
{t rif.rtI bq of{ q fr rde" auidq rreccdr { {qq ra+.h. rod }45

Crrthrrd x Fjlr {0

i .- fl}

,TD. rif ?rtr bc tilrl d u rqle" suiriof rpccdr d {C0 ra.p.h. rnd }a5
;for ruracd t*rp+f. thir rqfu n+.h- - m0Gctivcly: inilirf dirub nric
lfi -:'.-,, ilc.,,a.r'. *.- 1s. ,.
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0j,1;- Ef,a- I-d d.r* d'ln- rcqdr'..c-_r.rcfrr ridr
lritrrro to. ffrtr SX[lr.rcS Git. ei fdrr if5r{F r ill
*rrtr rg1trlt, llv-iir a fi rahar*. .aar- q, r aaslrr,
ilrt.fTl ?TTC UTT IT'LI ETI r{ru?
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lul lrrr rI: !Ip[r Jul aDrcfII#Idr/llfa-a
COCT?ITf:lltrrdE

e Phocl ud rqirrrutcrr oJ .ll rcrJt rrory irr
r.nrc. (dnrirfr Jrlr
(oltrova FX-t{'r o, tll. trlf,ra Air forcr.
Th. Brl jru Arr Forcr tc W. W.L
ln tlrr fise r verT rrrt photo o{ (ool}rovln
fX-l] Senten H-${ACH. proirbty rr G-€AYA
rfta f.la5l. tirrtL qt ll'

rYGrt rrtr!.' fhc Ldrr.ate ri Sctrter3 dwm3
vt.w.L

: Crctpia lor t t{rerr-tlcllrnd
r-rr!l-----a

; \-{EI7iE !{rr t l-t'r'r Frr'ur"
?lr5r pnd me r cogy o{ thr tfrcrd Belina Arr Forcr irgr d COCXPfT'
I rnclor frvr ttrrrrgcd rntrrnrtronrl rrply co1r9o.\3.
Plrar nnd mr COCXptf for onr telr. brjinnrnj rith f{o. I rnclore
lntrrnrgonrl f{oney Ordrr lor tl lor. or 15 urd loold litr o rrcwe
r frrr cogy d roor fullr rllwtrtcrd bootht.

f Faiour rrtfi3httn ] Forkr or G f'uunn eirrrdt
I urrdtntend thrt rll sh.te putlicrcbol .r. ia Ouc(h.

;
tr:
fi:
{r
lr
tlt' tr^
F't

{
{o |{

hrhbi. for forurrd il$ltr. $cl u arrr,a1ptr6 crr Lc
in.iticr 7iaj or fir*J43 ta! tb'@i
rppcrn Ic bacf,ilcotly hrclru4 rod h Deccabci'11rppcr.E Ic bacrrrcotly Lrclru4 rod h Doccalci lyrnr
rrrrdod r rb-ffirct {or thc dcrLr rad coGttin of* fia :a-ttr-tioj " rircrrf,t b prticiptc in tts UA A
Tarportrtion tffirct ComnaCr ryrlurtim folJrqr
firra d ttrt secrUcottt rigrlt bcfoI tcbodulod to osrc

{ryr{ '.: {.1"

Sctrrf cmpricr ln3 &Idr3 Gtofl r, *
lorf *E arr rusn UIGIF? d O ffi #
bcltcr td"ounftar ud' nfrcod 1riltrd rr€fu.'"{.tr
lrny b. rehrrdcrily coudr4 .rirnct dnHty or thrqll
rr4, pr cplcd, or rnraAy &itn fy cothprrrd rie :
Ci-srl Ela'rt Cmpy hrr-tq dcvcl,oprq tlpdqgof thc [ft-fra rrrd oirvcotilnrt arboitr b rltlS 6.
fram thc httcr ir urcd !o dri* r tip turttir rrourd tb
thp lormcr for VTOL thc fittoicl opcranqf in corx

Eirb b Xry o(-*rr liErr.
Tb fyre drcrrtt Yill trto{t rrrtit:dly by illrlti of r I

effi-ha iil lrct rint. Ttm trl1 iill b +irra-tt
Gcocnl Asr* ffSCe.j rytoitu dlsttr nhr
eG ir er.[.rra, b Ub tip turti*r. Tbc nlrboilr rn-
to E o6imrm€rair lmffioat ro4 ttf lilt{rlr gg
6. h.-thnil !tu yTOl* W thc f;tE uc-rrrhb&hilr b oatrcl difraim if*fr lor havrr, Qiiinma

ptoycd by tbc X.yrn dpcrfuffil rfoqrlt L dcriinnd X3:
rod r dcvdopd rerdon, X35l5A rill ucth l;l{t Ib-, rad
fodde r lift ttrart oL lln Hr u omprcd ?ith r horiz(
ihnut C 2Jfr! lb. Thc trn rrill rtrclrrc a ),ffi r+m- rbs
rpood bcirrS 720 ft.fs., rd thc cxit brrwr vrrietlno rrll I
v{& -[5"-rg*lr* thru$ to +{}' for*rrd &nEt.

Ho*srer, thc rut intriguiry tift-trr VTOL rircreft ytt
cciwd b probrbly Avro'i \U-9V Av'tmc, TtL ffi
rrndriec. firrr conCrirrcd durinj thc arty '6ftiq doyr th-q
Contincfiel 16|.T-9 to -po*tr l cantretly-nronfiod- dtrdrinr*':
Orcrdr TLF-I frn, rhiclir, in trrrn provfuf& rn rnBulff ir a*?
portma thc drcraft in hovcrfu; frUhq tbc i* bcins dcktod 61
thc rcer for for*r*d flUhu Thc U.S, DcFrhcot o( Dcfu. ;
bclrn to cvis intcrcrt-in ei rnrchirc in 19J5, but ritbdreiT
thcir finerciel tupport in Janurry. l96L rnd tcthcrGd trials bcgri
on Dcsnbcr ,. 19J9. tbc fim p.rtial transitim end foru,rd
fright taLing plre oo llry 11 lrst ycrr. In fonrand f,Lk. -

tbc \U-Sfr body &vclope ecrodynamac lift in thc srrnc way a *
rn lcnofoil. rd r rmxirnurn rpocd end nn;e of ltll ep.L rd--
l.(m arilcr ere enticipatcd.

trrrrbg,Ur.d
Tb lift{rn fufffiru ttG imllcd po:trT for tT.oh ffienothcr rrthod of rhicvia1 tti rim rill bc rtd by La{{

hccd'r 1iZ-IO or fdodc{ 330 *unrrnin3bird, d*$ codri uidlffii
thc fourth ol tbc preriorrsly lirbd ilEthodr of rchhiaj YfOry
rod rhkh cmfloyr rhet itr nrnufectunErs daribc u I 'i*S
cfcctor lrgrociteiion principlc. - This cneblcr ttc cornt*ail*
instrllcd thnrst of 5.(Xf) lb. of two Pnrt rnd t#hitncy ITI2A-, '

Tro YZ-10 r.ircreft heve bccn ordcrcd by tbc US ArE,
Transportetion R.cscarch C-rrrnrnend. thcsc bcinj rhcdulcd b
comrncrrcs trials late this ye-rr. A small. sidc-by*idc two-scttGr,
thc YZ-IO, has its turboieu mounted in nacelles alongsidc tbc
fuselage above thc wings with conventional intakes and cxhaust
pipes. Th€ fuselage cxntre scction bct'*'ren lhe cngines is occu-
p{ed by a large miiing chambcr. and for YTOL two large ventnl
and dorsal drrcrs are opcned, il diverter valvc in the Ft plPc
of each cngine directing thc high-vclcrcity cxhaust tasca into
thc mixing chamber, where. through a combinatjoo of friction
and vacuum efiest, they draw a quantity of air through tbc
opcn dorsal doors. This air is rccelcrated by thc cxhaust grs€q
hrosting the vertrcal lift thnrst by approrimately forty pcr ut
wittx.rut additionel fuel consunption.

Srabiliation duriry YTOL is eccomplkhcd by las ductd
from thc miring chembcr rnd epocd frotn vrlvc Porlt lt.

Combrrd ea P.33

urttiri ro hiacrt fiffi rit rctrrr-rdrEEf
Ttc *xrsr ffienl3-Ei cttdslj fi;il*q pr
ErE utos =rErn - *tl *Grllt nganiitr &,
a urtoprill err-Ddf, q- rlthrfls{f_IEIto
ixty p iar o( thcirtrlailn s.' -For fortrd tth3rllar*tr=l- EF f ,,JgIr *-I# 

", 
H:xr*nel fr.hi+a 6G (itC -
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{trrinrril arcrtra'}ilnffrt rfirm:ar of s+dtrf tect Eltrot 3rr ffitb h r m doilu r{*

rp*d bri bccn qtritcd, bs,t turborctl bdry afcucd n
throusft 1hc .lyIrypn ttG. il{riaf cbgnbr ,+rory b.il3.

Borh thc lifiritha E boh! rs urca by ibc t.ttf

lppcan to bc rhc sut rttnstirrc rclutioa frffir rh€
vicrrpoint, proriliq thc cnrire [ilil philc ir toj
rdvutrfe ia-nnfc ir obteioc{ f,ovcv:r, { EF c*'pliity. - ';

flil?(Ut f.lgt}rtG? q

Sarcrrl of tb cslrhr in Nf,{BR- 3 (srncycd in
XYIL No. 1 i$uc) ury rhc llftfnrust engiac csnccpq, it
dvrnccd of thc fcasibility $udicg bcinS csrceiv€d rro(

P. l I l7 with a redsigncd wing and a R olls- R oyce
verticelly mounted ,ct-lift engine fore and aft o{ th€
lift I thrust engine.

l,iMBR. 3 contestants employing the composite po
arrangement irrclude the C.A.M. Dasreult Mirage UI
battery of eight RB.l62 pt-lift engines in the ,-otrc"
and a SNECMA, Pratt end trVhitney TF-106 thrust {o
Fiat C.95i I with five R,B.l62 it-lift engincs in drc
and two Bristol-Siddcley turboies (probebly BS.}{
teilpipc version: of thc 7,5JO lb. thrust BS.?5 turt

Bristol Siddeley BS.l00, rhicb is expectcd to have e
the ordcr of 38,UI, lb. rqd ?ilt eoploy plcnum clenbcr:
ing (PC8), in which mrbnrtion yiihin tlrc by-pass ducr
to tirct thrust at hish rpccd for r modcst increesc i! fu

surfees, lnd rrill bG spread for VTOL or STOL

is Focke-Wulf's Propkt I 16l, which is essentially tbc Ha

Same of the Speciol Feotures include:

lmdinr.

rurnption end withoor ill cfiGct on thc rotui4 rozzt
logic.l to suppor thrt rcB rill bc incorporetcd ia tt&

Sid&lcy BS.5l Pcfsr, EiB farchpoC b rneh
do3l+ali$ lfl'l3l:ocrbC rlErre r riagh porrct
uqdd trc- fury cmcdirr u aly dnriog jct-n pg
!if+ but rbo duriaf com?cio-l uia3.rpponcd

proped foi innrtletioa in tro of rbc NI{B8. 3 coats
Heqficr P.l154 rd thc Fottcr-Rcpublic D.}f ilierq.

Eoth tyPGS ilry be crpcctod to *ci3h gpra,rds of t
but vhcrcas thc P.l t54 cmplotn I oow?donal
vith vcry mrrkcd rnhcdnl, tbc Altiere derindf
edventr3cr offcrod by tii rrrirbtc-Icmctry !
rpeed conn$ratkrn, tIfo ru'irble-pornctry, or
mn3 will takc thc form d t rrnf,l dr{ra vrth :

oo -thc lceding edger, but r pir oI hydrauticelty
euriliary dnt1 hingcd rt tbcir functioa r.ith eq
will bc carricd ovcr thc heding edg6 of $c &l
euxiliary wings will carry tttdr ow6 coorrentiofi.f

.-urull4.
Tbc-prot4oaur-of &G [iftrtfrlr pa pleot ir*

Srcr*rt srmplicly. L rchivod t, Lr+iE thc nrn n*
of .cqrnc+ rn i tnpdry b d p.nrffiil rnrpoilrrr
dcri3n 

"f YfqL irrits 1l{ rcmueiqpr drcirft -iiiogcrrtE in tbo bltsc-ut{ Ar'hrellod thn r rrarnd
€til-1rcrtcr Alr I? EfI- t"-sdd fc r pru
cmblt rilcnft, b*bodta rml cnrirc coodiiior':
ir Etciy to ruryin ra;ilfql Er &ir rmostl of frrryith thc tecicr}l,rit* -&mft, 6c trbo.oc lod Ei

',"$,L"f.t["* 
$ ,l T1",t, :l,,sll T^i i,[X?:,, flthc use of thc 85.53 Pegasur, albeit an cxtensively Oe**U}s!l

vcrsron ofTcring sorne :i.5OO'lb. thrust (the Pegasrr i'rsgQffi
in thc P. I l:i It rep,r;rtcd to be orrrcntly ratcd' at t2.-. r'*.;$'
but thc progrscd production Pegasus J u/ill o{Ter 18,0tr'-h&
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the Short-l*ockheed VTOL Starfighter
dcvclopmcnt. and thc VJ-l0l propoc€d by
thc Entwick-lungsring Siid, I corxiortium
of Messcrschmitt, Hcinkei rnd Bdlkow
fhe last-mentioncd project introduces a
vrriation on the composite power plant
theme, however, llt it follo*: the concept
of Bcil'r D.l8tA propocal of a couple of
yean ago" In fact. the V r- l0 t design
tcam, lcd by Messcrschmitt's Dr. Robert
Lusscr, has rcccived valuable assisterrce
from Bcll Aerosystems, while furthcr aid
has becn obtaincd from Bocing. I-ock-
hc€d and Martin, and Northrop arc pro-
viding tcchnical assistance on laminar flow
techniqucr and are assisting in the dcsign
of thc VJ-l0l's w€zrpons systcm.

Thc Bcll concept overcomcs one of the
meror problems of composite po\f,cr tys-
tcms. nemely, ground erosion, as the
wingtip cngine pods can be svivcllcd to
facc rcarmrd for taxying, ell ground iurr-
nins end forvard flight. thus ofiering
lomc of thc advanager of tbc nozzles of
thc lift-thnrt engtne. Bctl'r D.tttA ur!
!o beve cmploycd eight Gencnl Elcctric
I85-CE-5 turboicts-tso mounted con-
vcntionally in the rrEar firsclagc, two in
cach of thc wivelling wingtip nacclles,
and two rnounted vcrtically just eft of
thc coctpit. Thc tso forward mountcd
cngrncq furnishing lift thnrst only. wcre

honzontal ro 10" bcvond thc vertical.
Thc trarsrtion from venical to honzontel
flight xas to have bccn eficcred by lower-
ing thc nos€ to gain forrvard spccd. simul-
lan@usly stanrng the gradual roadon of
the wing(ip nac:lles towards rhc horizon-
tal. Transltion completed. thc forward-
mounted pair of engincs were to have
bccn shut down Tire srrivclling wingtip
nacelles of thc VJ- lC t yill cach house
four RB.i6l turbolcrs. but difficuJries in
s;*nchrontslng thrusts of srvrvelling
engines rnay meail abandorunent of thrs
configuratron. Currenr version is said to
bc designated VJ- lO I D.

Contrary to general belief, lfMBR. 4
does not insist on VTOL characterisrics
but qipulates e take-o{I run not exceed-
ing 50 ft.. I cnrising speed trf 345 m.p.h..
and a payload of Ie0O0 lb. Ncvenhelcs,
many of thc contcstants in NMBR. 4 are
aiming at full VTOL charaacristics. As
prcviously mentioned. Ling-Tcmco-
Yought have eatered a study bascd on

- thc winning dcsign in &c Tri-rervicc
VTOL transport conter and cmploying
tilt-ving principlcs; Douglas, teanrid irith
Piaggio, have alsorubmittcd e srudy bascd
on one of thcir Tri-scrvice entrics; Focke-tYulf are cntcring the Fw 260, which
rcportcdly has twelve 85.59 or R.B.l62
jct-lfft engina in wingrip pods, plus rwo
85.75 turbofan thrusr engines. M ost
other entries are STOL -suitable for
dcvelopment for full VTOL.

I}-&rltor SddGlcr CE#
$rdid rrgcnl VISTOL rreorofr
ccpts" includiry tilt-wing rypcs,,
Dcsnbcr I Jth, njned a mlh
agrccrncnt with de Havillerd {
Beil Aerorystcms. Avionr Feirrry tr
Nord Ariarion. The British Airsreit ffi;poratton, which have entered . g-tfr*
doc*'n version o{ thc BAC 2OS n
N ill8R- 4, lre co{lxrartng *.rth Fh5
c:rnrql and the Dornier-Werke; thc Daa'
nier-Werke have ln indepndenr dcrG
incorporating BS.5I engrnes podfid
bcnearh the wi.ngs: Ag.usta have.entertd I
novei dcrign in which Ceneral ElcEtrii
T#Js ere rnountcd in both iracror 1gd
pusher irutallations, and .tl*!!.V hS
are cntering a T64-pwered STOL veerica
of thc Hcrald.

Both BAC and Whitwonh-Closrer hrve
had potential STOL replacemenb for tk
Beverley on thc d;awrng loardg f9r a haf ,-

time. therc. thc BAC 208 and thc AW:
68l. compcting ior MoA sponrcnhiB rd
VTOL Mark 2 versions of borh dcrLa3
arc prcpoccd, with fS.53 Pepslr lihl
thrust cngines coupled yith batt€ricr_df
jct-lift agiacc.

TIH? Gln bct littlc doubt that
has an assured funrs, but maoy,
problcmr havc atill to bc solved bdara-
aircrrft endowed with thcsc charactcrlspg .,
becomc.sorrunonplac"e. rnd ir still remri};
to be tGell if the hrgq fixcd-wing rircdf,f.-
relying on vast an$ expensive rurryi
will prove to have becn no morc thrn e
passing phasc in flight's history rr rEG-
alrcady belicve ! a

tlc &ryc_fc Clrrd6cd Adrardrcoarr la 1y- pcr rctd lingc or, !or- IrGr cohrn! tacr *lufgptryrd. Bo: mbcr
r/- rrtrr- Scdcr lXroc* 5.'1"lot 6lucrrlor td rc)i for rt bretioor. lddrccr edvc*tircacltt to Tf,c Ctegifica Ad!,r!.
da.o.ra M.!.3ct, ftc lopl Alr Forcc Flyiry Rcryicr, MctcurT Hocrc, tog.rrg lYetc,rloo Rord, I;mdoo, S.Er. TLr

hbellctr aG3lrrc tlrc right to dccllac .crclpt lcc of aay edvcrtiscactt

".L:- a 3,.1.'t[l!frt!ryETq!r5?'tlls|', ryrflr.;- 1 ".: -,'- c${r",- ,
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FI E,L D A I RCR.T FT S ER.\' I (:E,S L I } T 11' T: I), 1A'VNrCS.
xokJ .tcrodrome. Bunon.oo.the-\l'.rkls. \r.. [-rrugh-
borrxreh. lricerter. UIt(;F..N'I'LI RE,QUIRE
SKILLED AIRFIL{}IE FI'ffURs both lbr vtrlrns
et b.t€ rnd on dte *'orl. .tpply I'ERSONNEL
OFFI(:ER.

ETiCO ELECTRONICS. LTD.. ROCHFORD.
EStEX, hevc y.c.uclel fior lnrtnrnrcnt }leler
iracclranicd), Elccrrooicr .'irruice L-ncrncrn ead
Elcrtronicr fertcc. Ap,plicerrrnr irorrltl be merlc to
tlrc Pen':ronncl .\{enegcr, E. K. (}le, Ltd., Sorthcnd-
m-Scl

ELE(TROXIC TL-ST}:R.'i rcqurrcrl. Should bc
erJucrtctl uf| to O.N.C. rrandanl end have h.d
crpcrlcrrce of Sen'icrrrg anrl Fault findrng. or havc
telen all R".{.}. \t'irelr.ss Firters cour'!e. Applv :

?tnorlcl Oficcr, TLc tlcccr Nrvfrtor Coa-
plly Ltd., r47 Bcrlil3or R../1. Ncw [L.ld.q
Scrrcry.
alaooooaaao
a

: Electronic
o TESTERS
I AND TEST

: ENG|NEERS

sOLID TUEL AXD OIL
TCE(X'I I.EAVER,II t YOTING MEN
corpLdri N.tL or $S rrgr3racn..

rr- bvircd tr ryply fcr boollct
'c A Frrturnr irr Fud "froo

GIIARRINGTOnfS Staff Dcpt,
Tcr:r gilre, fo Trinirr Sqrltc, E.Gf

'f IST E]'GINEERS requiretl bv orpeadiog c.'aur.-y
tleteiopiog end manul:rcturrng ratlio cwrrlrrni<rtioo
enri radusrriel electrunic equipmcnt. Ertrcrdy
rntercsting arrd vErictl ruorl f,rr pcr:otu uith ur1td
basic Ln,rslcdqc o[ ratlio circurcr.. Staffappti]trrrcat!
rsitb ercelleut pav and condirru, i-dev, +*horr
wr.rk. .\pplv Perronncl ()0icer. .\rrmec l-r6it!d. tILe
\tvnrmirc. $uckr. i'l'hone H.\l'. :1or.i
'IELEPRIIiTER OPt,R..\TOlt:i IIak rnd Fc nlc)
required br .{IRLI:\E. CsnnrenrinE lelry rr rI'-:
r'firr3 {rr.8.od. plur or-rF L.l irrri -.cct drift pe,f, -.
rrsro( aficr persing tcru to drr "'<1. alul *ri& pry
to a nranimum of tt4.o.6d. rrirr, .hrir :av. Tlucs
weelt enoual leave. Opportunrn' t,r rr.er.tl. PenriO
anrl jiclness rcirerner. (.-rnte,.:r" rp;rFi! end Said
(llrrh. lt'rilr to tl.'r lir

\II\lSTRl' ()t -\\'1.\ f i( )]i : AIR
TR.{FFIC CO\TRO[- OIFICER.S. Pcrs
ibr men and womt'n r,r.ith recent aircrew
cxprrrence. preft'rabh' as prlot ,rr nryigztor
in crril eir transport nr H.\I. Forces, or
considrrable ('xp('rrenc. &r .'\.T.C.O. ; also,
normally. G.(1.8. r^'itir I pr-\s(\. or cquivalent
rlualincation. .{ge oo r.;.6.:. : at least 2J

end under 35 (undt'r 1o tor thosr *'ith both
aircrerv and A.T.C.O. rxperirncn . )iatioaal
salarv scale {8Zz-6,,5 j."t. Prcpecu of
establishrncnt and promotion. rrfrttc
Civil Scrvicc C.,osrrail;ioo, Brutirym
Grrdcnr, Londoo, lt[,r, for eppficrdc
forrro quoting iloSier. Cloing detc :

r 4th F.bruani ign, lor entn' io MeY.

I Fleosc call, a?,t. o? tejtohone llford lO{9.
O Ert- 1!1.

- Thr Flctrty Ccrnprn, Licritrd. Yicrre;r
Y Ltrre, llford. €rt:r. .'

a Slturdry rnrcryrGwa rrll bt lrnn3cd rf nrcrsrry.

e a a a a a o t a a o a a a ao
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TEST EIiCI-YEEI(S rtquired for intcrcstrcq wurl oo
edvencerJ ryrr6 of Ra&r and Etccrroaic equipmerrt.
Applicentr *rould eirher h:ve pncricai 

"-rfrcncnretlncd in H-II. l'orres or surteble technical qurii-
ficeuonr- Studcrrs on :l crrurre ol' srudr" ror O.-\.[].
lilcctrrcel Encrn"ering wril bc considcred- I'he ptrrs
oller crcdlenr op;rununitio entJ carn ltrnctne
qlarrcr brscd on er[rrrl?nce .rnri quaiificarron-s.
.lpply to lrer:ooncl ()tlicer. \lcllichael RatJrt,
Ltd., ltarhsl Roed. Slou*l. Il',uir.

a o a o a a a a a a a o a.o

Ttc ne w l'lrrrnc Equ,gmcnt Unrt rt mrlrng 
O

f furthCr (welvc lOOOrntrnan(s 'rnrnadrl(ery O
on lon3-tcrrn protcc(t offcr-,n3 vtrreO end,n-
tGrc1,[rnt cxpcrran<a. Thcrc potrtroni wrll 

'
rnclude work on compic(c ryrtarnt. ODpor'-unr- a
(rat wrll artt( f o4 rorno(ion. Erocrrtnccd
pcnonncl rnd cr-Scrrrce rldro rnd tie ctronrc a
rntchlnrc: lrc Invr(cd to rpplt 
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