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57 ABSTRACT 
An aircraft, either rigid-wing or a collapsible hang 
glider, is provided which is a bi-plane of apparent annu 
lar-wing construction in plan view, but the wing tips of 
an anhedral foreplane are separated from and above the 
wing tips of a dihedral aftplane. In a hang-glider con 
struction the wing tips of the foreplane may be sup 
ported above the wing tips of the aftplane by struts, the 
trailing edges of the foreplane wing tips being sup 
ported by the struts above the leading edges of the 
aftplane wings. Also in the hang-glider, the geometry of 
the fore and aftplanes can be varied by moving their 
points of connection to the keel therealong. 

2 Claims, 7 Drawing Figures 
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1. 

COMPOUND WING AIRCRAFT 
The present invention relates to an improved aircraft. 
In accordance with the invention there is provided an 

aircraft having a swept-back, anhedral foreplane and a 
forward swept, dihedral aftplane, the wing tips of the 
foreplane being above and separated from the wing tips 
of the aftplane. 
The port and starboard wing tips of the foreplane 

may be connected by struts respectively to the port and 
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starboard wing tips of the aftplane. This may be neces 
sary or desirable when the aircraft is in the form of a 
collapsible hang-glider having a longitudinal keel from 
opposite sides of which the wings extend, a king post 
upstanding from and an A-frame depending from the 
keel. 
The leading edges of the wings are preferably rein 

forced by members connected to the keel and to each 
other in such a way that the geometry of the fore and 
aftplanes can be simultaneously altered by varying the 
distance apart along the keel of the points of connection 
thereto of the foreplane and aftplane wing reinforce 
ment members. In this arrangement the inboard ends of 
the foreplane reinforcement members may be pivotally 
connected to opposite sides of a first sleeve and the 
inboard ends of the aftplane reinforcement members 
may be pivotally connected to opposite sides of a sec 
ond sleeve, which sleeves surround and are fixable to 
the keel at chosen positions along the length of the 
latter, the outboard end of each foreplane reinforcement 
member being pivotally connected to the associated 
aftplane wing reinforcement member at an elbow of the 
latter where it bends rearwardly to support the associ 
ated aftplane wing tip. Preferably the rearwardly bent 
portions of the aftplane wing reinforcement members 
extend upwardly to terminal ends at the trailing edge of 
the associated aftplane wing tip and a stay extends from 
each said terminal end to the top of the associated strut. 
The centre of the foreplane trailing edge is preferably 

supported above the keel by a strut upstanding there 
from and the centre of the aftplane is preferably sup 
ported by an upwardly bent tail extension of the keel. 

BRIEF DESCRIPTION OF DRAWINGS 
Preferred embodiments of the invention will now be 

described with reference to the accompanying draw 
ings, in which: 
FIGS. 1-3 illustrate a hang-glider construction in 

accordance with the invention respectively in plan 
view, rear view and side elevation, and 
FIGS. 4-7 illustrate a rigid-wing aircraft in accor 

dance with the invention, respectively in side elevation, 
rear perspective view, plan view and front elevation. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The hang-glider illustrated in FIGS. 1-3 has a swept 
back foreplane. 10 with a pronounced anhedral and a 
forward swept aftplane 11 with a pronounced dihedral. 
The leading edges of the four wings are reinforced by 
members 12,13,14 and 15, preferably of tubular alumin 
ium, which extend from opposite sides of a keel member 
16, preferably also of tubular aluminium, and are joined 
together at the wing tips so as to form congruent trian 
gles of which the keel 16 provides the common base. As 
shown, the keel is surrounded and engaged by flanged 
sleeve connectors 17 and 18 spaced along its length to 
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2 
which the inboard ends of the tubes 12,13,14 and 15 are 
connected. If desired the spacing apart of the flanged 
connectors 17 and 18 along the keel 16 may be variable, 
the connections of the tubes 12,13, 14 and 15 to the 
plates 17 and 18 and to each other being pivotable so 
that the base length and thus the apex angles of the 
congruent triangles can be varied to alter the flight 
characteristics of the aircraft. It will be apparent that 
such adjustment will change the anhedral or dihedral 
angles of the wings in direct proportion to their sweep. 
The keel 16 terminates behind the connector 18 in a 

tail portion 19 which extends rearwardly and upwardly. 
The tail portion 19 supports the centre of the aftplane 11 
and its elbow 40 may provide a skid. A tail plane fin 41 
may extend between the upstanding part of the tail 
portion 19 and the part thereof continuous with the keel 
16. 
The outboard ends of the aftplane reinforcement 

members 14 and 15 are bent rearwardly and upwardly 
to provide aftplane wing tip reinforcements 20 and 21, 
which are supported by struts 36 and 37. The foreplane 
reinforcement members 12 and 13 are connected to the 
aftplane reinforcement members 14 and 15 at the elbows 
formed with the tip reinforcements 20 and 21. To allow 
variation of the geometry of the wings as previously 
described these connectors are preferably pivotal, and 
to allow collapse of the hang-glider for storage or trans 
port they are preferably also releasable. If the optimum 
orientation of the members 19,20 and 21 is predeter 
mined the tail 19 may be integral with the keel 16 and 
the tip reinforcements 20 and 21 integral with the mem 
bers 14 and 15, respectively. Alternatively, they may be 
hingedly and adjustably mounted. 
The trailing edges 22 and 23 of the foreplane wings 

do not extend to the aftplane reinforcements 14 and 15 
but are spaced therefrom by struts 24 and 25 (see FIG. 
2) which upstand from the aftplane reinforcements 14 
and 15 at positions spaced toward the keel 16 from the 
points of interconnection to the foreplane reinforce 
ments 12 and 13. Tensioning wires or stays 26 and 27 
extend from the tops of the struts 24 and 25 to the free 
ends of the tip reinforcements 20 and 21. In this way the 
wing tips 28 and 29 of the foreplane 10 are spaced verti 
cally above the wings of the aftplane 11 and do not 
obstruct air flow over them (see FIG. 2). At its centre 
the trailing edge of the foreplane is supported by a strut 
40 upstanding from the keel 16. 

In the conventional way the hang-glider is provided 
with a king post 30 (see FIG. 3) and an A-frame 31 
extending respectively above and below the keel 16 and 
joined to the nose and tail of the keel by stays or bracing 
wires 32-35. As is also conventional the wings are flexi 
ble fabric members reinforced by chordal ribs to give 
the required aerodynamic cross-section. 
The ribs of the aftplane are supported by spars 38 and 

39 within the aftplane wings, the spar 38 being shown in 
side elevation below FIG. 1. The ribs of the foreplane 
are supported by catenary linkages within the foreplane 
wings, one of these being shown in side elevation above 
FIG. 1. 

It will be seen that the hang-glider has no moving 
control surfaces and it is intended to be guided in flight 
solely by weight transfer. Simple, and optionally hinge 
able connectors between the keel and the reinforcement 
members facilitate collapse or disassembly of the hang 
glider for storage and transport. 
FIGS. 4–7 illustrate the invention as applied to a 

rigid-wing aircraft, which may be a glider or a powered 
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aircraft by incorporation of a suitable engine or engines 
shown in dotted lines. The four rigid wings 50,51,52 and 
53 are each integral with the fuselage 54, the wing tips 
of the foreplane wings .50 and 51, which have a pro 
nounced anhedral, being separated from and above the 
wing tips of the aftplane wings 52 and 53, which have a 
pronounced dihedral, so that although the aircraft looks 
from above (see FIG. 6) like an annular-wing aircraft it 
is in fact a bi-plane (see FIG. 7). The aftplane wings 52 
and 53 extend from a suitably reinforced ventral tail fin 
56 which also supports a rudder 55. 

claim: 
1. A compound wing powered aircraft comprising a 

fuselage, a downwardly-directed ventral fin in the re 
gion of the rear end of the fuselage, a swept-back anhe 
dral foreplane and a forward-swept dihedral aftplane of 
at least approximately equal area to the foreplane, each 
of said foreplane and aftplane comprising wings with 
leading and trailing edges and tips at their outer extrem 
ities, the foreplane wings extending from opposite sides 
of the fuselage, the aftplane wings extending from oppo 
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4 
site sides of the ventral fin at a position spaced from the 
fuselage, the wing tips of the foreplane being above, 
unconnected with and separated from the wing tips of 
the aftplane and the wing tips of the aftplane terminat 
ing to the rear of the trailing edges of the foreplane 
wings. 

2. A hang-glider comprising a longitudinal keel, a 
king post upstanding from and an A-frame depending 
from the keel, an upwardly bent tail extension of the 
keel, a swept-back, anhedral foreplane with opposite 
wing tips and leading and trailing edges, a strut upstand 
ing from the keel to support the centre of the foreplane 
trailing edge, a forward-swept dihedral aftplane with 
opposite wing tips, the centre of the aftplane being 
supported by said tail extension, and struts connecting 
the port and starboard wing tips of the foreplane respec 
tively to the port and starboard wing tips of the aftplane 
so that the wing tips of the foreplane are above and 
separated from the wing tips of the aftplane. 
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