Human Powered Aircraft Group

Gossamer Albatross Drawings
By
A.A.P. Lloyd

September 1979

Royal Aeronautical Society
4 Hamilton Place London
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2layers CF

Chordwise tube assists with
wing warping , single warp
wire each wing panel, from
TE. via. pulley to Hand control.

Perspective sketch of Tubular
Structure & some bracing wires.

/Mr'd Span break joint.

# Denotes Ground handling lines.



Wires.

To Port Wing.
Mid Span. Tip.
¥
To Mast tip.
a_\ __ Wires: Perspective view of Boom Forward
end,_from Stbd. sige.
S | KEVLAR cords.
1 A s ‘ T F
Trapeze’ frame S ¢ ":,/rﬁ" 248
spreads bracing - - /
wires around = =
Control . . £ SN
pulieysete. @ \ \ “ rp——Tube.
(anard Su 1
.- ipport bar for
Mid Span. m / " Carara.(CF stiffenea.) 4
wires ; o
To Stbd Wing (ords to servo 4—_4-'7 Steady cord.
tabs at canard LRR | Ground Randling
Tip” - tips. is'. * Line.
0
g—ym L Up & Down. Canard Elevator

Canard fixed Canard hunq from Boom by two short lemglhs of tube,
e both attachg to the Baanfyéhe tube on th:y Support bar

fits between these and when axially aligned is pivotted
by a shott rod.

Servolabs act as
ailerons to bank
whole canard,

Elevator aom‘.k_
Canard Foreplane & Controls.

Tabs from Exp.polysly.

Canard Control runs.

Metallised MYLAR
ribbons togive visible
reference to pilod.



Mast or
Kingpost.

1 Boom to carry

f" f_
] 2  Carurd
q\d[— m { * £ 3
Transport Break— : ¢ Centre Section Joint . (Bound &
ransport Break Wing Spar = Epovied)
Transport Break.
- —_— i ( "..r
=t DN '/ \*‘Gaffowsrhan_germ
Propetler Shaft. . Fy ' Jor control ran pulleys.
!'J"'i
f—]

[

g

1" 4layers.

—All tubes CFRP except Centre section joint.—

KEVLAR Cord tensioner to
2 " counteract forces imposed
Slagers. by chain & drive.

LY

3~ Bowsprit' Anti-Bow post.

oY
S X Ply brackets A 4 T==f=—Torniguet type tension
%4 for‘gwheei setr. Q) a@’;bstmenf?

,M

Pl
g 4,\\3 5"Diam.
)

Pale attaches tofoot .—-\j
of Mast, for bracing wires

General Arrangement of Gondola Basic Structure & Attachment of Wing Unit.




Drive Train Arrangement.
(Superimpose on Frame d(g.)

' Slack wheel 40T,
Tensioned by spring.
Shert tube o support
Flyingaontrols.

Bowspril.

This wheel tensions the
Chain run by sliding up
&down the mast. Clomped

Cycle chainset & | Hose clips. Bearing fi £ @
Pedols wilh Toeclips. ) st bue
= the centreline to actomodate

the chain run & twist.

Pilots Eye view of Controls.

Main assembly from
alumn . tube, hand

grips taped.

Right hard
W:'rgg War,of(y.

Fuselage mounting_
Flying_controls.

W’arpl}:-"g KEVIAR ©
cords continuous
around controller
bobbin, inbeard
énds anchored
via rubber bands
togive bias. Outer
ends to wire. comn-
-ector Links.

Left handgrip
has thumb
for Radio transmit.,

ﬂ.:lr:rg sheaves mounted
at Mast foot, warp cords

exitat Left & Right sides.

*Aileron’ Right
cod. ' 4
{

W g Wing warp cordss




AAPLUSTD e . wrapped in KEVLAR serim cloth.

Dense Foom Blades 2'1D CFRP Mast

Bolt-on cycle
T oymes

Chainwheel.
Centre section of propeller faired

with expanded foom, joinls covered f
In masking tape S i i

Propeller Shaft Assembly.

CFRP Stubtube. Forwanrd Shaft Bearing.

Shaft tube 2"Aluminium.
Two segments 2*1.D.CFRP to
Sleeve shaft into rear mmy

Chainwneel flange rivelted to
Prop Shoft

Early flights completed with CFRP Aq beong s
propeler shaft, but some torque = a”gd % i
fatlures resulted inthe choice of a ispiaced
heaveer but safer aluminium tube % 6o
* CFRP, Denotes the i tube
al DuPont Carbon
Fibre ré-atorced Dlastié 1"LD cgfp Tube, centre stub —Propeller shoft
materal used for making Spar of each propellerblode. arvve chainwheel
the tubes etr fxtmm_lydnﬂad
' Hose clomp b attach blade for lightriess
i & aajust pitch.
1"0.D. Aluminum tube as part
of Hub assembly. >
" Tu$ rivetled
usseled to -
,‘53,‘,, 2" tube. Alumuinium 4 Pitch.

CFRP Stub sleeve

%;,f Diam
(ables

c /8
! , Special chain used i1s an American
AX-E-PITCH'® Timing crain maae
Winfrea M Berg., Long Islang Ny
_ Itls 3,x)5 piteh, dna is basiaally two
Propeller Hub Construction. €na.ess, spliced steel aables supporting
f rollers of polyurethane,, the whole
5 éndless assembly enxapsulated 1
polyurethane.  No lubrication regd.

Propeller blades made i aporox 12"l Rear_Shaft Bearing_

/[ seqments of airfoil sect.on dense blue

Polyurethone foom. These segments
are cut from blocks by the'Hot Wire"

mebthod
Reaar!"tube
of Gondola frame.

Ply trunnion webs, epoxwed §
KEVLAR wrapped.

CFRP Tube extends 12 or so into

the proo blade

2" Prop shaft,
with segments of

CF tube lopack out

bearing.

CF Strip let into” the blage surface Cloth wrap
Spanwise, Front & Rear Whole blades



CERP Tube forming.

Aluminium Low dﬁszry angle

tube former.

bw?gkfam CF Epoxy resin
& impregrated tape;
12 wide. // E ‘“
£ _ 7
2£q9ez:s./
/ The angle of wrap, overlap
pL . & numberof layers are
4 chosen to suit e use of the
tube.
30° Typically, in the wingspar

sections, a I5°angle was
used , with 3 overlapping

(9 Criss-cross layers.

Expanded polystyrene plug, See text for method of curing ete.

cut with same diam. tube as

former. Each one butterea’

Wwith epaxy & inserted at

approx. [C”intervals to prevent

ovality of tubes under strain.

Ftnished tube.

Exp. polystyrene L.E.to Spar Riblets alternalely. 022" L.E. Wire.
vcnecr,é"amm. overl.E. . . :
Exp.polystyrene L.E. 4 * I3 edged with
CF Tape.

Ribs outlined with CF Tape § wide
Truss bracing also CF Tape.

CF Bracing epoxied
over.

Ribs Z'f ':Exp, "‘*-'é.',‘-,‘: ”

Perspective view of Typical Wing Construction. (118 cu/FE).

022" 8
Fuf!.f@ e@e wire.

Rib & Rublet
cutline inset

Slightly atl.E.

?ﬂazt

veerg‘r%heet_/ —

Loform the CF Tape

L.E.covering. (Detail of bracim elc.,
omitted from s view))

1
AAP—A s DTG

KEVLAR cod "y
binaing epoxted
over:



\ Outermost 4"of
\‘\ - ast

each blade from
"‘\,‘ Batsa wood
\\ Covering / |
\\‘,‘ of kevigr” cioth.
\\\ )
1
\
\ \ . 2 Spars only al extreme tp.

‘spar tube to here

de core, Densc Blue foom
— b 2-21bs Cu/Ft:
(DOW SM Styrofeam.)

spars "made upﬁm 12 lametlae

——X=  of (F, each ‘006", resulting spar
Is ‘095" -25wide.
Four spars are inset inlo foam blade

the front pairare the full blade
l

span. 7he rear two extend out to
26”5/?0!'& of the k.
Three layers of Xew’ar scrim cloth

are usea’ at the reot of each blaak,
lapered off o /layerat the tip.

Thes malerial s /- 7ozs/sq yd.

CF Rool tube ts 12"long, Q/A,

8" fixed in blade ropt.
Propeller Hub area
Jaired witn Fxp foam.
I
o Jubilee’ type hose clamp lo
i "x a@ust %ﬁﬁzdz “s



Starboard wing_tip.

Exp. polystyrene L.E. skin.

Short stub of small dua.bube
to help retain KEVIAR cords.

Exp. polystyrene cap.

'“Nm
/__FB

Rb M — (e
Scrap_tip section.

continues to join
L.E wire via thimbles
& KEVLAR cord, suitably
tensioned to fit.

/ 277 T
Bracing wire
ﬁ;spar; thru
Spar ends butted from éggr
over short alumn -
Stub tube. )
MYLAR strip >
taped over rib g Tape marks
gap. I 7 access palch.
Wing Mid-Span joint.
Port Outboard panel. Port Inboard panel.
Expanded A
styrene coer
to end rib bays.
o Enlarged view of double'd’
brackets & pin at TEdge.
— (=

T.E.Wire braced to U’ bracket via
KEVLAR cords, both wing panel ends.



Flat.

[

Canard tubular mainspar extends
to within Z rib spaces of each tjp.
AL this point at each tip the spar
extension is a flat Expanded pomgzs@mm
( Styrofaam) strip re-iforced yithi CF tape.

Tube.

a‘ﬂ'ntf@ level.

Polythene sheet tube.

Pilots humadity/

dehydration control.
2Litre water container
taped lo mast at

(25mL. per 10mins:!)

:/ Fresh air
Duct end fixed between 7.£age intake (Face) /
skins of gondola, opening orn |
FPort siae only. /
Temperature management (s an e,
important area. Albatross No.! used
an exhaled warm air Collector tra !
L.E
i ,;'ombfa.

air

Fixed close in front of the pilot to~
amount of the exhaust
out.

Collect a (arge .
and deliver it overboard via a polylhene
auct.

(wais

Alba

Tape secured vent cover, also at
the gonaola T.E, coula be tuggea

?:/quc", (rondola. P
‘open’ by mears of a cord.

|

f'
Exp- Polystyrene tray.
l

Fresh air inlet at
BowS/J

rit ‘projection.
height.)

|

[

(ross Nolalso had a second vent

at the gondola TE., this one was spri

bias closea, and col
be adjusted

by pull.

/ £xp. polystyrene Aop valve.



Instrumentation, Radio & Electronics Fquipment.

= Forward.

Propeller, driven by Airflow, n turm
drives slotted aisc, which interrupts
an L.E.D.display to a pholocell sensor
thus producing countable impulses.

Internal femperature indication

of Gonda.’q/mbin via small
Bi-metollic type thermometer
stuck to panel below window
of Gona

Combined Altimeter &
Airspeed Indicator, taped
to Mast, port side, at
pilots eye level.

Rado _contact via a Boom Microphone, with

aTalk” switch on Lefl hand controls, attached

to an Ear fitting receiing prone , thru a 2-way
Motorola radio.

Talk switch.
Duracell powered &aﬂeg pack
Taped to'Gondola Cross fube
below Saddle. _
Circuitry also contained
inhere.

Mike

FEarphone

Motorola radio, taped inplace
to Rear u)ﬁé’g{/‘geaz Sfd\y tube.

A

ﬁ T.Edge of Gondola.
/o
) -

Vertical distance measured with

this ‘Sonar "rangefinder cell, from a
POLAROID coméra.  Cell window _/ N W
faces down. | * Above.



