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. SUMMARY

This report includes the final performance and weight estimates for
the six VTOL aircraft found most promising in the general configuration
studies of reference (a) and previously reported in reference (b). The
following six configurations wetre determinedto be most suitable for fulfil-
ling the transport mission requirements at speeds of 300 mph or greater:

Tilt Wing Propeller
Tilting Ducted Propeller
Vectored Lift

Special Hovering Turbojet
Vertodyne

Vectodyne

ON N W W N —

The summary of weights and performance on the following page
indicate the first three configurations have approximately equal capability
at the specified cruising speed of 300 mph with the vectored lift design
resulting in a higher gross weight because of its relative inefficiency for
VTOL operation. The latter three configurations, considered most prom-
ising for high speed, give an indication of the gross weight growth accom -
panied with the combination of VTOL capabilities and increased forward
speed potential. With regard to speed it can be seen that the Special
Hovering Turbojet does have relatively low forward flight performance
as 2 result of the minimum number of engines installed for forward thrust.
. wie. Joli that the maximum forward speed requirement of 375 mph
should be sacrificed for this concept since all other mission requirements
were met with the chosen power plants.' The 375 mph speed could be met
simply by installing a forward flight power package capable of greater
thrust with a corresponding increase in the normal gross weight.

The Vertodyne, from a gross weight point of view, appears more
promising than the Vectodyne for this particular mission with the former
being penalized considerably for cruising at 10,000 feet. Because of its
large wing area the Vertodyne is, of course, more suitable to cruising at
altitudes higher than the mission requirement as can be easily seen in
reference (c).

The surnmary of weights and performance is shown on the following
page for the basic transport mission. A more complete picture of the
performance capability of each configuration can be found in the Charac-
teristics Charts presented in the body of the report.
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The performance analysis used in the preparation of the data
oresented throughout this report follow the accepted methods as
outlined, for instance, in reference (c). The only exception is the
method of analysis used for the Vectodyne which employs the Aérodyne

principles and is discussed further in that particular section.

The mission requirements which dictated the normal gross

weight for the configurations considered are as follows:

a. Payload 6,000 1b. out - 4,000 1b. return

B Dalte=oft Vertical 6,000 ft. at 95OF

c. Cabin Size 8! x 9'x.length required for

35 troops

A Se e 35 Infantry Troops or equivalent
vehicles

e. Crulse Speed 300 mph

L ki ERofhl e 20% of radius adjacent to target
alg Sl

g. Landing Vertical

h. Radius of Action 429 Statute Miles

Pertinent dimensional data for the six VTOL configurations
fulfilling the above mission requirements are shown on Table 1.
Table 2 1s a consolidated group weight statement indicating the
difference between configurations of component weight items. The
drag summary on Table 3 similarily gives a minimum breakdown of the
component drag items. It should be noted that in the case of the

Special Hovering Turbojet and the Vertodyne where a thick section is

CCONFIDENTIAL
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required, the wing drag coefficient reflects the high speed - low

drag airfoil as given in the Table of Dimensions.

Standard Ajrcraft Characteristics Charts have been prepared
for each configu ation and are shown in the following sections.
These charts present a composite picture of each aircraft and as
such, provide an easy means for an overall appraisal of the six

configurations considered most promising for the military transport

mission.

CONFIDENTIAL




P

g

e
sy

sqong $06 SePNTOULwx
101 J9AQ%

T TI4VL

VILVQ TVNOISNERIA

652 - 9°LS Gt T°79 Jutpecy 28T
sdy 006 sd3 006 - sd 08 sdy osg|  sd3 08 peeds d1g
YT 0 3J 8T |up ¥° el LR e
8 33 9T - UL 0 93 GZ{ UT 9 33 LT| UT 0 33 T2 pieme L1
”M w ww wm UE 63T 92 |UT 93ISe| UT 93F 2] UT 633 L2|UF9II T osxd wwmmw
T| uT933¢r |u u ut 9 33 €1
TO03F €9 T 933 €L 3 VT 9 1wen Supue]
33°bs 007 33°bs 00¢ | 93°bs oog | 33°bs oog| 33°bs ozg| 33°bs oeE | BV TTRL T¥RUOZTIOH
33°08 oge 313°bs oYz 1J°bs gog¢ 13°bs g%z 13°bs o9z | 23°bs o9z woxy 11BL HmOﬂPpMWda
Ut 933 7 33 ST 33 8T UT 9 3F yrlur 733 71 "0°V'H
8T0-€€9 8T0-£€9 STV STVZ STY2 TROIEFY
1% ose’ 0°1 9LL® 867" OFFSUIS B
16°Y SelG 0500 mm.w mNo@ o131 ¥y PO@QW¢
33°bs g2z | 23°bs 07T | 33°bs 0g7T|xx33°bS 92VT | 33°bs 0LTT mwm«
33 90T 313 06 | UT 9 13 86 %3F 60T | UT 9 33 ¢8 g MW .
(uTd T=OTII0A
P83 €El UT 03I Se| ut 093 ce| utoarezel urocarse|uroadic o doy 03) UBTEH
SF93I €Tl UT 933 €T | ur 933 T | Ur 993 €1 UT 9 3F €T| UT 9 3F €1 | (¥9W) UIPTM SFvIOSNd
P08l UT033T6 | ur 033 26 | ur o 33 78| UT 6 23 V8| UT 6 3T V8 (TTB1840) Y33UST
» TeIeuen
ANXA0LOTA ENXQOLYEA IZLOEUNT 1411 SUTTIZOUd | ONIM ITIL
DNIYHACH aELOIOTA aEIond
TYI08dS ONIITLL

CONFIDENTIAL



siirt F-

oeLTZT | 8S6ETT 982401 ettt 042€6 66888 IHOTIA SSOE)
wwﬁ 0% = 00ZT 026 006 HEIVA
mm wﬂ& mﬂé o wﬂé 0DHYD
omm OrsLE 0SL4ry 0212 0696T 02TgT Tand
mw_ 00¢ N 00t 0 TI0 NOISSTHSNVES
059 g0k o9t1 et 00! 110 SMIDEE
009 wee o2oT | 082 06€ 2th SAIOdTT GEIIVEL
£o3 oos | 009 009 009 U
o Bt 084585 05+2E oTHOE 29882 avo1 1043sn
- e 90515 €9684 09829 LE009 AL IHOTER
ed 0se N SNOFINVTIZOSIH
o0 00g ﬂm oze D€ 00z
056 o 00 mm m% m& WELSXS HOLIVOINOZHOD
08y 9se 0501 0§ oS 05 WEISIS TYOIELOFTE
z sta ot 06 oL et WAISIS OTIAVRQRE
0592 mmr SeH 0522 ooce STIOULNCD IBOTId
e 068 9& oz 0l2 SINSANEISNI
_ 00s sess 0625 Sy 091 0lén IrBiI0bd QEXLA
0% ey — 0LgT OMILIVES
%Mm 0L = mmom www.«m SHOISSINSHVHL
o102 OnET 065 0T 090t otoT REISIS Tand
) 208 ﬁ&% 0841 T WEISIS NOILVOIHHOT
oc o0t - 002 1 O REX8AS DHTI00D
o5t ooy 0SET 006 089 089 WIISES DMILEVIS
0Lt e ] ot 09T o2t oct SIOBLH0D 1NVId HAMOd
oul$ ﬂwﬂ oz8 088 oT6 oté SET90SSEoOV INIONE
: = IneST 0809 0902t 09021 TNTONE
T Sotwz 9€602 0ogz2 sEw2 oL29t LVId ENd
Gln 0ELy 029t 009 0ES% ouz NOLIOSS INTOET
: ¥ 0c8y o%6s 050% 0054 d0OuD WVED OMILEOTTY
ots otog 0664 ) . o9 400w Xa0d
ey 096€ 084§ 08LE 0STE 0STE 400W 1IVE
- ROo% 0904 05911 0469 sLeL dnows OEIA
i o v szttt (4453 9tlg d0o¥ WIOB
+1rodunt EATTad08d
Mimzom ouTHIACH dT1 azona ITIZI08d
——BOOIE TVIXGG QGIYIXEs | OEIIiII DMTA-T11L

AHYWWAS IHOIEM dNOYD

¢ dIdVL

CCRFIDENTIAL




NTIAL

¥ W

.

96760° Vay te3o1
[ ] %
LS8T0* v5¢€20° LY0€0" 260£0° €L0€0 o T=10L
Rm.ﬁ OOCQ.HmM.HQPCH
07210 cve00° 40€00° L6£00" €0700° T0700° pus SnoeuB[T8OS TW
96280° ¥a, =
’ Mg
1910 L¥020° 05920° 68920° 2L920 @ =
60L00° 69€000° swoog
octo- 82€00° spnoJyg
€6€00° 959000° 82Y000° ST€00" 91100° T7100° sqeTul euTdud
16%00° S0100° 1200° 89100° €8T00° zzeoo” TT8] TB®°T3JI8A
68L00° T€T00" 71206 1200° 62200* Y,200° 1Te] T®3UOZTJIOH
Y0200° STE00G* Y12000° 205000° $0$000° $T19000° sdumg 180D
SL10° 26100" 91T00" €L200" £€100° 82100" SSTTo2EN
@@NO 3 mmoo o mmwoo - N.Nwoo - mwmoo - mNLOHO . mmm.ﬁOMﬁ'm
07500° 0%500° 0LL00" 0LL00° 0LLO0" (0 = Mo @)3utn
1J°bs gog Bary osyg Jorredold Te30[
= 33°bs 7gze | 137bs 00T | 33°bs og¥T| 33°bs 9z¥T | 33°bs QLTI ps ‘weay Suln
NAQOLOFA ANZAOLYTIA Erogdany IJI1 SUTTTRIOHN ONIM JTLL
DNIHEACH QIO LOTA qEIona
N TYIDAdS ONIITIL

KIVANS DvHa

€ ¥19VL

CONFIDENTIAL



14l

sport R-81

(00) 1891 wwop 1OVHINOD dd00 14VHOHIV TOLH3A €8-4 140d 3N

«Ad3713d08d 9NIM ONILTIL,

AJNLS 3JAILVYVAWOD T10LA

CONFIDENTIAL



Tilt Wiag™

g
3
2
2 3
5 i
z
é 3
= g
m 3
Z &
W
)
>
X z
= <
= :
"
|l
"
2
a
N
(@)
o
@
<
%)
CUNPIDRI T,

T July 1956



1

&L

Buny, g

9561 AI0L

duogdaaim
#3UNW 7201 3Bu™y; - uospery

Vi viv
. zaydep
PO¥ A il D¥V  Surwoy snyd h(E)

ST VUV pue 2oy zadepy
Butwoir sard gyn

‘a9 Y el peax] [23uMm

$2°9 onwy 2day Fury
33 *be ou11 wary B
‘ur g "3y S8 wedg Surpy
cur Qg CIFLE wyBray
‘ur 6 "I P8 q8uaT

S00INVITIISIN

‘1*8/-8q1 g9 1= 0622

PuI39] rewrzoy

]t LEn'ng fLdur agiuss,

! 664 ‘27 4,56 2 ,0009 - 101A
1M $80I0) [ewiioN

*sxafradoxd a3 Ju IFNIYI [RIIUSIIJITP
Y¥noryy paureiqo st [0I3UOS [{OX IIYym wsAs aa:ip rsqradoxd s 01
Pai33uuod (el 5y3 ur suey padrauwgqns jo asn 2 yInoiys papracad

st 3421y pesds mors pue Surisaoy uy [0IIUOD .4 pue YI3tg

! -a%2rasny I jo doy uo
[1Piuozii0Yq pajunow sjued ramoed Ayl qQium pai~aULDHIIUT IIE SII
-12doad agy, -Burxsaoy ur isniyy xappadoxd a1 aTinn o.u s2318p
434813 L131eunxozdde ySnory apninge [eo13194 = 03 PIYN 3G UELH
q21qm uorjeurquod xaffadoxd-Buim v sdojduza jretdxre n:.ﬁ.

I L

uunmﬂuu SZ¥ J0 Aqiqedes snipex e pue uorzesado "[OLA 10} ».JIdW

-2Imnbax 215103ds yawm oB1es pue sdooxy 103 uoniwirodsueiy Ire IPIA
-oxd 03 st sajou ayy ur 11Map Ut ALY uorssIWa siseq IYyy,

"1°S 0066 065¥ “HON

1°S 0066 891§ “TIN

“1°S 0066 891¢ oL

LIV WdX dES

SIHDIIMm

ORGP0 v #OI0VIYYY,

‘oN -odg -Fuz

d-¥6¢€
ToOSIIY I31mgdemnuely
r-€g 0ss {9) 13poIN pu® "oN

INUId HIMO0d




¥ -~
o

age

~%eum any
i - 5661 A0S -
‘133539 punoa® apn
€ *¥%d w wmotis s1amod uo u!.ﬂ —.u.no,o.mnnﬂeoa.“ua il *psppe (803 ou - peotind wimsl $000y TN (B) “
- pywumsw : 35ed (q) ¢ afeg uo ueard siv suorserw jO wondizasIp PAINAA (£) 1 L
SISva movrrr samod teasion 3 |3
= b g
€ TINVMNOINEL zomod Lzentsw (D) | R
J 0 (£] ) 4 6 P=® "33 0009 I¥ [0 PUMOID
SS¥ ‘69 089 ‘89 (a7} IHDIZM ONIGNV'T
ory o [ yd ) *15 00001 J¢ peads “x¥py
kiid 9¢¥ [ wus) ~T°S 3* peads “xw)(
ye'e €Y (ure) 37 00052 01 TS omML
211 26 °1 (ur) 33 00001 ©1 'IS :sumL
ooL‘6 0sL‘s (=adp) “1 g 3® quupd JO L XN
o/o (0 U 3 05 IvO12/4 <6
puT 13 0009 3% wnx puncid ppo-ayel
000 ‘s¥ 000 °9% (0 ® (uadj oD Sut(yed 3d1A19g
00¢€ | vduy paeds semn1)
000 ‘0t (5] spmure ssraIn
S5%°69 0oL 'sL {an ® IHOIIM 1VINO?
o £] Q)] d 5 pav "33 0009 1® [0 pUNOID
02018 (a0 LHOIZ 1\ ONIGNVT 1SHLd
000 °s2 000 ‘01 (0 {~1°s & %07 spmnre Fusmid
oo¢ 00¢€ fodug poedg Fuystaz) sfvisay
0€8 ‘2 2y (rux °s) AT ~uC SAIAVYE LVUNoD
00S °1¥ 000 ‘¥ (¢ z (uady 000 *-TIED O1A185
9°s 09°% {ura 33 0005Z ©) 1< ‘sunm]
6°1 1 {ayaz “3F QOCQY 93 IS Ssuml
osL’s ootz {uxdy) “Y°S 3 qUA(D JO SITI XY
ory 0¥ Jodw) 3 *33 CO0OT 1* pseds WMTITXER(
2134 9¢cr [ odu) 1S I¢ paads weXeyY
0/0 (¢ "33 05 1ve1/X 6
pu® iy 0009 1® unx punoil jjo-syTL
e°16 6°SL (33 bs fap) Surpwoy Butp
(R ¥ 3 |8 o ) (33 bs /q) Surpwot 8]
e 982 {dus /a0 Surpeoy 33mod ppc-axel
o 000 ‘¥ (ar} (punocut) protiey
0 000°s (a1 (punoqino) prorind
09T’ 1Y 0zt 'st {qv ed /qr § 9 I® (a0
00S “90t 668 ‘s8 {w 1HOIIM L30-IAVL
g8 M O L1 00

iteport R~t.3

prv bmproy

TJONVE 2 yedd o 1 3 4+ {

4

CONFTIDMLNTTIAT,




gLeT fRlnr
- - i -
SANIW u.n._-__._._-ﬂ._.w.mﬁ_ﬂ{m—

ydw - g33ads

il & c=a =
" 7 ool g 0zs GEY i wr oot
i i § R e L
* —al e - — =0 C —_— I. L —— — . T “ - +
= = B4 3 et s T _— ’ 5 1. 1 e + 2
S R P = === == Baes fases ppeee an
~ — : = o B -
] e 3 = —— 1 . T [ . :
& 1 — - O T R i samen - + Fu N -
- - .__..1 - —_— " _ | H
1 i 82 ¥ b __
] . i . o GT - 1
r - v T —_— = . -
"l ™ - Lheaay = - - P St 30 MR AT LIRS et 1
o 554 3 E oy —}=— — S
L - i = .er// o = I s W
ik mﬂ% 2Tl . - ™ > T =+ 1T 1 | = =
R 1 - T s W A S T -
1 * - T 1 . X e p T ... T L
e Gz o — T =11 : £
! —f.* o
SN S i > i o
s s = - o | o —L r 4 ——f m
] . — '
8 —— =t-r - = 1 1 . =
e+ . ® B = W = =1 T T | G T o
| S . * _ 1 _ - s o : i w_|_ i 7 - - o
B = T 1 ¥ R 1 = [ — o
S , = £k BT = : H
1 B eRE pa - i s : I I T o E, o } =
1 T + +} 1 N B 1 ] 1T i 1 al 1
- g : = 115 I 13 4l i : ; ey
S T L T L™ 8 e o
: T -eoy ebetsi ~TINTNS i e —]
S s o, mecan J—S——MIT 4T
T —— i =t
1 il 1 - =
ﬁm v ¥ = T : T - Y 3
g H | v, - 4 8y [ I I
,_ﬂ,.ﬁ .L.TTI..m:nn Rl B BT B I YO LS B L S
: L R E AR o EFNNE 6 5 B 6 I N
fos
%
i
3
= i
L
L » SHTIN ALNLYLS -FDONYH
-

T n T ﬁ rre

Bniesep Terg S0T- o ——] — 4

= m oz onge e 2 T —
7 EETLIC SUTEUT f—r]-—-F
4 peoldnd "5 L' T T 1
= O eESTEE PR — 4
i i T
> i
= A3
O 4 Fil
R I i
5 : ¥t b
I i 5
5 7 m
L] ..rTr_ 7 i Fay i _u_
£ . T E|
T T =
m i _ L L -
! H i,
o | : : 13
-y i 2 H
o LI | : 1 L
—— i L 7 1 L%
i L] i L% : | i
ITEAE B if LY I 3.1 =%
1 | ! ek = Jp LOEL
L] i
o R e = o - >
ot L0 T et
L+ Hﬂ}.ﬂ\” nh“.-.ll T F 1
F ERPTLTLIM eejnas S 5
M Tl ] 1
1= R Sl £ m i 1
4 : T oottt
11 1 111 M| IEFEe RSN
-’y
m b

CONFIDENTIAL



&
e

T1a

s o

COUNFIDEN

Yig

& T

*t B-B3

Fage
He

*4,G PISEIIOW: sOn[eA D IS §,IVITId TNUT

T9A19531 130y 8401 ® @tm Burpuer 03 zotxd P5URISIP WNWTXEW ¢ INC ISINID ,000°GZ IV

"1000 ‘$2 01 semod JrwIIOU YIm 981NO> O quIrid pue jjo-axe; IYBram $8013 [PuLIOU UT ISERBIOUY K07 ' WA
“Jjo~axe) 03 aoyad aemod feuriou @ dn-wWIem FNUTW OML

uuﬁkoﬂ.o.« 8] Jo $3ISISTWOD JFeIDITE s1q 03 a1qedi1dde uoissrwx L1103 unﬂoﬁmvv.a

PIN(BA DS 9, 39ITUDEMYTUL U 98 TIIITT 4G T MM SAISSSI JOJ %O[ SPHIOUT FSOTEMOT[E (90T

“juawz

~3Imbax snpes st smyms g7y oy se1adwod 000 ‘01 3® s> Burmwwrsy  *,000 ‘0T 03 QWIS Jamod [euLiou
® 4q pemor(oj snpex peanbaz ey jo %02 103 urele [243] vas § ATrenyur s1 projked #000% M #3MID UIMIY

‘uopezado Burpuey pue JJO-9) T} [EONIIIA IO [3AS] TS § SIINUTWI § JO IDULMO[[® IJAOL

. ‘monyeuisep Y 03 %0z Bururewrax
oﬂanﬂ:ovuanuuoa_uncu-wv.?cﬁEquS- mwt-squuuou?vonoﬂuoﬁouu&ow.u.ooo.o:no-?uu

“2emod [mmzou MyLm ,000 0T ©3 98IN0> WO qUIT> puw projAed §000°8 Wm A[[EORIGA JJo-INEL

*F30-2%®} 03 J013d Jemod [vwaiou @ dn-Taies MNUIW OM ]

¥

B3

-4

1

oy

4

U

- :3ULMOTIOF 3 FO ISTEUSD
omod hzmymym qum 3,56 Pu® 000 ‘9 B Zurxsaoy yo Ariqedes o3 03 vonppT Ul sjuswaImMbal UoIssTIT d18eq L

*seovjans Burpue] pexedeidun jo ssussqe sYI U AII[IQOT 53T IS TRIHUT
i °1 Lantiqedes jjo-xe; teonizaa 107 Jusw1Mboes [euORTPPT o3 YiLw jusuxdmba pajridosse 10 sdooly IIYID
"Milodsuen 105 srqmims Wodeura; Axmnrwa v yo 3 A{TTIusSS® ST IFRIDITE Y3 JO UOISSTW diseq 30 uftssp ayy

$ ¥ X 0 N

‘I

rrre—

e e G 5 - —— L 840 s SRS o .
D A~ BT

CONFIDENTIAL

O ]

[woramafup Kir:i1e5)




5 g »
e 5 IRkt b A% ¥ ct.L
Rer
AVAILABILITY PROCUREMENT
Number available Numbe'r to be delivered in fiscal years
ACTIVE RESERVE' TOTAL
STATUS
POWER PLANT FEATURES GENERAL
(6) Allison 550 B-1 Rear aperature loading Crew 3
Turboprops ramp.
Troops 35
Cargo floor at truck
Fngine Ratings bel loading height,
Cabin Floor
SHP i ALT Area 315 sq.ftd
ERO 5168 9900 1815, Cabin Volume 2,520 cu.flt
I 5168 9900 Sl
NOh: L9590 9900 Baili

SN R

TILT WING
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Charactenlstica Summanry Besic Wlssion

Outheuad Payios4

100 fpm, take-off weight

sea level, take-off weight
normal power

normal power

5900 fpm
10000 fc take=-off weight
normal power

A . i oo Y 0out
"VTO Capability 6000¢* - 95 F
/A Military Power
5. L. jdgmntOut of Cround Ellect) 454 5ratute Miles
PERFORMANCE
COMDAT RADIUS| FERRY RANGE S$ PEED
425 Scat, Mi. 1145 Stat. Mi, MAX 436 mphat
s ft alt, N.R, P,
with 8000 1b payload with 2790 gal, fuel g O e S
at 300 mph avg, at 28vu mph avg, MAX 440 mph at
10,000 ft .lt. N.R. P,
at 88,899 b T,O. wt,
and 8000 lbs payload
CLIMDB CBILIKRG TAKE-OFF
7100  fpm 43000 £t

Yertical Take-Off

L 0 A D WEIGHTS |HOVERING CEIL.
Crew 600 lbe Useful 28862 ib 6000 Si;‘t:ky‘;:‘:.r
Payload 8000 lbs Empty 60037 b ;::: pt::tb\:::‘

o 1

Fuel Sikpibe Take-Off 88,899 1b

Cil 300 lb»

N OT E §
l. Performance Basis:
{a) Data Source: Eitimated
(b) Performance i» Based on Powars Shown on Page 3
(¢) Data do not ficlude Ground Effect
- July 1956. Tilt Wing
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AVATLABILITY PROCUREMENT
Number availabie Number to be delivered in fincal years

ACTIVE RESERVE' | TOTAL

STATUS
POWER PLANT FEATUKAES GENERAL
(6) Allison 550 B-~1 Rear aperature loading Craw 3
Turboprops ramp,
Troops 35
Cargo floor at truck
bed loading helight.
Wngine Ratings :
Cabin Floor 315 sq.rq
Area

SHP  3PM  ALT
TO: 5168 9900  s,L.
MIL: 5168 9900  A.L.

Cabin Volume 2,520 cu.fH

G L4590 9900 Sl

JULY, 19Y0 TTLTING DUCTED PROFFLLER
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Inbound Parloxd

425 Stat, Mi,

Oureevad Piylo-* >
i s ~gugage 3 % Y s00ud
20% of
VTO Capability 6000' - 95 F radius et
Military POWer -~ — g | =ee e | gl - pa o PANNIETE s oo .
G, L gt Out & Cround Elfect) 55 51utute Miles s,
PERFORMANCE
COMBAT RADIYS|'FERRY RANGE $ PEZ D
1310 Stat. Mi, MAX 424 mph at

$éa Leve

1 ftalt, N.R, P,

6660 fpm
sea level, take-off weight
normal power

100 fpm, take-off weight
normal power

5600 fpm
Weee £t take-off weight
aormal power

with 8000 lb payload with 3030 gal, fuel
at 300 mph avg, at 280 mph avg, MAX 424 mphat
10,000 Itals, N.R.P.
at 9327" 1b T.O, wt,
and 8000 lbs, payload
C LI MB CEILING TAKE-OFF
42,200 ft

Vertical Take-Off

L O A D [WEIGHTS |HOVERING CEIL.
Crew : 600 lbs T ol " o !;.” = ieh
Payload 8060 1b Mil:tary Power

ayloa s s

, a0 st

Fuel 19690 lbs A
Take - Off 93270 b

Gil 300 ihs
N OT E S

l. Performance Basis:

{a) Data Source: Eastimated
(b) Performance is Based on Powers Shown on Page 3

(c) Data do uot i'iclude Ground Effeqt

July 1956

CONFIDENTIAL
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AVAILABILITY

PROCUREMENT

Number available

Number to be delivered in {iscal years

ACTIVE

RESERVE

TOTAL

STATUS

Enpine Ratings

Carco {loor at truck
bed loadinp helrht.

Cabin Floor

POWER PLANT FEATURTES GENERAL
(8) Allison 550 B-1 Rear aperature loading Crew 3

Turboprops ramp.
Troops 35

SHE  RPM &LT Area 115 sa.ft.
@0 SIS GRTler = Sty Cabin Volume 2,520 cu.ft.
11T 51688.9990  S.L.
3010 159080900 G T
J'-L'{, 56 . VOITORED LITT
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Clharactortstics Summany Basic Wlisstor

Outbound Paylo«+

000" Cruise (Std. Atmos.
o SRR W +-30 cpscl e i SO

Inbound Peyloud
40004

/

VTO Capability 60
Military Power

{Out of Ground Effect)

00' - 95 F

20% ol

%
‘t— radius —a

G, L g 425 Statute Miles s. 1
. PERTORMANCE
COMBAT RADIUS| FERRY RANGE $ PEED

425 Stat. Mi,
with 8000 1b payload

at 300 mph avg,

1280  Stat, Mi,
with 3280 gal. fuel
at 280 mph avg.

at 111,313 1b T,O. wt,
and 8000 lbs payload

MAX 450 mph at
Sea Level ftalt, M.R,P.

MAX 455  mph at
10,000 ftalt, N.R,P,

CLIMZB

CEILING

TAKE-OFF

7600 fpm
vea level, take-off weight
normal power

39800 ft
100 fpm, take-off weight
normal power

6400 fpm
logeo ft take-off weight
normal power

Vertical Take-Off

L1 0 A D WEIGHTS | BOVERING CRIL.
Crew SYOpEs Useful 32450 Ib 6000 3;1'“:‘;';,:‘i"
Payload 8000 lbs Eenpty . o g::: p::::::z
Fuel Clati) Take-Off 111,313 Ib
oil 400 1ba

N OT E 8

i, Performance Basisa:

{a) Data Source: Eitimated
() Performance {s Based on Powers Shown on Page 3

(c) Data do not i"iciude Ground Effect

T July 1956
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AVAILABILITY PROCUREMENT

Number available

Number to be delivered in fiscal years

ACTIVE RESERVE'| TOTAL

STATUS

_POWER PLANT FEATURES GENERAL

(58) General Tlectric Rear aperature loading lrow 3
J-85 Turbojets ramp.
(6)-Hover 8-Fwd)

Troops 35
sarpo floor at truck

bed loading height,
fngine Watings

Zabin ¥loor

i Area 315 sq.fY
“tatic
Pl Alt cabin Volume 2,529 cu.ft
@
HIL 0 1t Dol
L 2,000 lbs 3.1

T e SIMCTAL HOVERING TURBOJET
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Gharactoristics Summary Baste Wisstox

Q“‘”";" Payloss 10000 Cruise (Std. Atmaes.) ’“‘:‘;’;:f”‘“‘
m’ rm———w_ﬂ-m-w:—-n——o“u--—--‘
20% of
VTO Capability 6000' - 95 F radius -
/i Military Power e =
5. LpgtOut of Ground Effect)  (5q ciarute Miles 5.

PERFORMANCE
COMBAT RADIUS| FERRY RANGE S PEED

425 Scwaat, Mi, 1110 Stat. Mi, MAX 364 mph at
Sea lLevel f{talt, N.R,P,

with 8000 1b payload with 6900 gal. fuel
at 300 mphavg. at 300 ™MPh Lvg, MAX 347 mph at

10,000 ft alt, N.R. P,
at 107,286 1b T.O. wt.

CLINMZB CEIJLING TAKE-OFF
800 fpm 13600 ft
sea level, take-off weight 100 fpm, take-off weight
normal power normal power

Vertical Take-Off

330 fpm
locee e take-off weight l
normal power

L 0 A D WEIGHTS | HOVERING CEIL.

B |

Crew 600 ibs 6000 fi., take-off

Uzeft) 22:ZE% 1b Military Power
Payload 8000 lbs Empty 51,506  Ib 95°% Ambient, ;
Temperature™:
AR 44750168 | ripe.Off 107,286 1b
Gil 1360 1lbs
N OT E §
l. Performance Basia:
{a)} Data Source: Estimated
(b) Performance i3 Based on Powers Shown on Page 3
(¢) Data do uot iiciude Ground Effect
© July 1956 Special Hovering Turbojet
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AVAILABILITY

PROCUREMENT

Number available

Number to be delivered in fiscal years

ACTIVE RESERVE'

TOTAL

STATUS

POWER PLANT

FEATURES GENERAL

('+) Generat Flectric
J-79 Turbojets

Eneiing Ratings
Ftatle
Thrust AltL
Titloth BN E BT, - SN ol
\’, 1t ¢ =

ftear
ramp.

aperatures loadling Crew 3
Troops 39
Cargo floor at truck
bed loading helirht.

Cabln P'loor

Aren 315 sq.ft)

tabin Volume® 2,520 cu.ft

VERTODYNT
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Charactonislice Summany Basic Wsston

Otbound Paglo-+
1800C- Cruise {Std. Atmos.) 400U

20% of
VTO Cupability 600v' - 95 F radius —um
Military Power e ]
o, 1 fugtOut of Ground Elfect) (54 cpiiute Miles 5.
PERFORMANCE
COMBAT RADIUS| FERRY RANGE s PE ED
425 Smat, Mi, 1530 Stat. Mi, MAX 506 mph at
4 Sea Level ftalt, N.R.P.
with 8000 lb payload with 5770 gal, fuel
at 400 mph avg. at 385 mph avg. MAX 500 mph at
10,000 ft alt, N.R.P,

at 113,958 1b T.O. wt,
and 8000 lbs payload

CLINMSB CEILING TAKE-OFF
3650 fpm 37000 ft
sea level, tuke-off weight 100 fpm, take-off weight
normal power normal power

Vertical Take-Off

2550 fpm
10Cue fr take-off weight
aormal power

L 0 A D WEIGHTS | HOVERING CEIL.

6000 fi., take-off

Crey N Useful 47048  1b A

Payload 8060 1bs Empty 66910 b '990’. Ambient
Temperature

ligel 37510dbe | ke-Off 13,958 b

Gil 300 1bs

N OT E S

1. Performa: ce Basia:
(a) Data source. Estima:iad
(b} Performance is Based on Powers Shown on Page 3

{¢) Data do not i"iclude Ground Effect

Juty 1956 Vertodyne
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' VECTODYNE - FORWARD FLIGHT PERFCRMANCE

I In the broad parametric analysis (Reference (a) ) performance
evaluation for the '"Vectodyne' concept was estimated from equations
! which were arrived at following a series of discussions with Dr.

Lippisch of Collins Radio Corporation and considered adequate for the

study at the time.

? However, the methods used have been altered to better reflect
, the thrust and power requirements for the Vectodyne and are based

on the momentun and energy. principles.

If a2 mass of air is directed through a duct which is moving
at some velocity (V) and deflected through an angle (¥ ) so that i
its exit velocity (Vgy) is greater than (V), a velocity diagram for

this condition would be as follows:

forward speed (f.p.s.)

L \/q_(Cosr) i
= '8 Vox = Velocity of air at exit of
Y é_mbﬁ) sEely G foatia)
Vex 2 = angle of deflection of air mass

density of air (slugs/ft.3)

K-
"

equivalent flat plate of
aircraft (ft.?)

‘—”
1]

Aexy = exit area of duct (£t.°)

The mass f_ow of air at the duct's exit multiplied by the net
horizontal velocity would give the force available in the horizontal

direction. Now if Vex > than V so that the net horizontal velocity

l CONFIDENTIAL
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is (Vax x cos§ - V), then the horizontal force (Tg) wiil be:

((Dﬁuvax)(vax cos§-v) (1)

Since Vgx > V, the horizontal force (Ty) can be utilized to

overcome the drag (Dp) of an aircraft traveling at a velocity (v,
= / 2 .

and since Dy ZPV / then:

Dp = TH

(1a)

or Z VZ/ (V Cos -V)

e = (0 ey Vox (Ve

Similarly, the net velocity in the vertical direction
(Vex S0 Jmultiplied by the mass flow of air at the duct's exit

would give the force aVailable in the vertical direction:

= (@ Aex Vex ) (Vex sinT) (2)

This force (Ty) must be equal to the weight (W) of the

aircraft traveling at velocity (V) in level forward flight.

e s I ((0’4&1/2,0(\/@(:/0 r) (22)

The hicrsepowesy required (P) to move the aircraft traveling
at velocity (V) in level forward flight must equal the change in

Kinetic energy per second:

a(EEEe - (Bt

eep (3)
_ PAeVex , 2
g /100 (‘éx = VZ) (32)
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In order to incorporate the effect of compressibility and
drag at higher forward speeds, ejuation (la) should be altered as

follows:
(4
Z’,OV?(-C-,;’:): ‘oﬂal/e*(t/aasr'— V) (1b)

Now, solving equation (1b) for V., the following expression

1s obtained:

2Acx £ }/;/’e: + 8Aex(cos J")F(g;‘éﬁ ‘

Vex = V
'¢A%w(tbsrﬂ
Jet 8- |_2fext /4,4.,, r el F (CE)
¢A’ (Casf)
= V(P (1)

Solving equation (2a) for Vex, the following expression

is obtalned:

W
Ver = Aelsindlp - H

Bquation (%) expresses Voyx as a function of forward speed (V)
and deflection angle ( ¥~ ), and equation (5) expresses Vgx as a
function of ( ¥ ) and air density, (P ), or altitude. For a given
set of conditions, i.e., forward speed, altitude, and gross weight,
two solutions for Vex can be obtained as a functien of 54

and plotted as follows:

£ 9ua7‘/an @) @chosen V
Ve

E9uaf'lon )

Y
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The intersection of these two functions yields the rejulred
deflection setting ( J~) and corresponding exit velocity (Vgy)
necessary to maintain level forward flight at the chosen forward

speed (V) and riven set of conditions.

The power required for this set of conditions can now be

easily obtained from equation (3a) rearranged as follows:

SHE, = -?-é-_ %_:_‘ﬁ) V,B[(_Vﬁ)z'— V"] (6)

0 ex 38 (8+) CB-1)

or B =Gy
REQG Wt (//00)

where,‘aa accounts for transmission and duct losses and

propeller efficilency.
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- AVAILABILITY PROCUREMENT
Number available Number to be delivered in fiscal years
ACTIVE RESERVE'| TOTAL
STATUS

POWER PLANT FEATURES GENERAL
(9) Alltson 550 B-1 Rear aperature loading Crew
Turboprops ramp,
Troops 35

Engine Ratings

SHP  RPM  ALT
TC: 5168 9902  S.14
MIL: 5168 9900  §.L
NOR: 4590 9900  S.L

Cargo floor at truck
bed loading height.

Cabin Floor
Area 315 sq.ft

Cabin Volume 2,520 cu.ft.

TILY, 1996

VECTODYNE
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Chanactonistics Summany Basic Wisston

Outboeund Paylo«A J " :
80004 e — gIUDL S Ce s inmhiotes £T°L"_ e W3S 40004

20% of
VTO Capabality 6000" - 95 F \J radius —wm
Military Power A S

TR S (Out of Ground Effect)
4o .

i)

425 Statuta Miles

PERFORMANCE

COMBAT RADIUS| FERRY RANGE | 8§ P E E D

425 Stat, Mi, J60 Stat, Mi, MAX 450 mph at
f Sea Level ftalt, N.R,P,
with 8000 1b payload with 5840 gal. fuel )
at 360 mph avg. at 350 mph avg, MAX 460 mph at

10,000 it alt, N.R.P.

at 121790 1b T.O, wt,
and 8000 lbs. Payload

CLIMMODBMB CEILING TAKE-OF?Y
5850 fpm 24000 fu
sea level, take-off weight 100 fpm, take-off weight
normal powsr normal power

Vertical Take-Off

3650 fpm
et fo taxe-off weight
aormdl power

L 0O A D WEIGHTS |ROVERING CEIL.

Crew 600 lbs T 49410 o 6000 :;;l.‘;:l;-;:‘:"
Payload 8060 lbs Empty i ’99"‘" Ambient
Texnperature
e 37950 1bs | pope-Off 121,790 1b
Cal 450 lbs
N OT E §
i, Performance Basia:
{a) Data source: Estimated
{b) Performance iz Based on Pewers Shown on Page 3
{¢) Data do not iriclude Ground Effect
S IV I DIN Vectodyne
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REFERENCES
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(b)

(c)

Vertol Aircraft Corporation Report R-75 - "Comparative
tudy of Various Types of VIOL Aircraft - Interim

Summary Report."

Vertol Aircraft Corporation Report R-76 - '"Comparative
Study of Various Types of VTOL Transport Aircraft -

Configuration Studies Report.™

Perkins and Hage - "Airplane Performance, Stability

and Control."
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