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NATIONAL ADVISORY COMMITTEE FOR AEROWAUTICS '

FOXKKER F.XX COMMERCIAL AIRPLANE (DUTGH)*

A High-Wing Cantilever l{onoplane

The Fokker F.XX is a three-engine high-wing monoplane
with retractable landing gear and tail wheel (figs. 1, 2,
3, and"l:).

Wing.- As is customary in Fokker aircraft, the wing is
placed on the fuselage. In order to keep the section of
the fuselage proper as small as possible, the plywood cov~
ering on the under surface of the wing has been removed
from the center section, and the hollow space thus exposed

forms the upper part of the cadin,

The profile of the wing presents less resistance, with-~
in the range of commercial speeds, than with the profile
used hitherto. This profile has the further advantage
that the center of pressure travels but little and, in con-~
sequence, the torsional loads during flight are reduced to
a minimum.

This wing section, moreover, facilitates the making of
luggage holds in the wing.

To secure the most favorable landing speed, flaps
about half the span of each wing half have been mounted on
both sides between the fuselage and the ailerons.

The wing, which is secured to the fuselage framework
by means of four. bolts, is constructed in the usual Foklker
way; that is, with two box spars made up of spruce flanges
and plywood webs, the ribs being of plywood with lime
flanges and ash nose flanges. The entire wing is covered
with plywood.’

As the center section of the wing forms part of the’
cabin the fuel tanks are not, as usual, over the fuselage,
but are installed inside the wing left aad right of the
fuselage.

Between the fuel tanks on either side and the respec-

*From Fokker Bulletin Nos. 5-6, 1933,
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tive wing tip there is a luggage hold to which access can
be gained through a “large doorway in the under surface of
the wing. There are, further,- smaller luggage holds tfo
the left apnd .right of the fuselage, which are accessible
from within' the cabin., ot

In the parf'effthe wing over the cabin there are two
large trapdoors, which are intended as emergency exits.

The w1rg contalns the” conduits for the 11ght1ng sys-.
tem, “the “bonding ‘for the wireless, the control mechanism*
for the outboard engines, as well as the cables and Tods -

fOI‘ operatwng the a1lerons’ the Wing flaps, and the.re-
tractable landlng gear. ' - o o

Insnect1on 11ds have been prOV1ded wh eﬁeVer it was -
deemed necessary. k

Fittings for hoisting purposes ‘are mounted on the top

_of the wing._.

elage.— Tne fuselage of “the T, l\‘ls constructed on
" the* standerd Fokker pr1nc1ple, that is, a framework of

' seamless cold-drawan tubes installed transversely through

"the“Cofistrdiction of the- fuselage ‘has beeh patented.  The
section of the fuselage being elliptical and the under sur-
face accordinglv not flat, as was hitherto customary 2znd,
moreover, no 1ending ‘gdear "fittings being avallable‘*or the
purpose, special provision has been made for: 51pport1ng

the fuselage when the airplane is standing on tne vround

w1tnout resting on the landing gear.

The provisions made for 1ifting the aftér part of &
alrplane consist of steel tubes installed transversely
tHrOugh the fuselage, through which tubes it ‘is poss1ole
to pass bars or tubes of smaller gage. -

Subd1v1s1on. Immediately behind the center envlne',
tnere is ‘a2 small luggage hold, separated from the engine
by aa aluminum fireproof screen. Then follows the cockpit.

 Cockpit.- As far as the outlook of the pilots is con-
cerned “this compartment is 1deallf located., = It is before
the wing and is entirely enclosed.’ The side windows are
of the sliding type and are sufficiently large to serve
as emergency. ex1ts. In the forward part of tne cabln cell-
ing there #ré’ tiwo windows of domed ceilon.
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“Thé pilots’ chairs are spacxous "and - mest ¢ comfortable.
To the’ left of the first’ pllot tneresls & “handwhéel- “with
‘which He ¢an-operate the wing: flaps, and? to the’ rlght he
has a wheel for adjusting the stabilizér. % et

LT the-1éft of tHe'second’ plloi's ckair: and within
‘¢gsy reach of both' pilots" theére“is a “kknob Wthh when'”"T
pulled out, neutrallzes ‘the éntire electrlc installatlon
'so that ‘the danger of*fire from'this source- cas be “€limi<

nated when 2 forced 1and1ng 1s maae.

~To the rlght ‘of “the- second pllot theré “is a nandwheel
by means of which the tail -wheel may be drawn in &6f “‘lowered.
The instruments are loglcallv arranged and are illuminated
i such 'a-way as not to hlnder the pilots durlng fllgnt _
"5(f1gs. ‘5 and 6) ' : : el

The throttle 1evers are- thted w1th trlmmlng gedr, &
*5The levers for ‘the altitude ‘gas are apart from the- OtHEFS,
The lever for operatlng the Dunlop wheel- brakes #8 ‘witHEn
easy reach of the pilot. The cocdkpit:can be ‘ventilated “dt
A w111 by the pllots.4 .
The W1reless and instriment cablnet forms one cOmoert~
ment - with the cockplt and’-is immediatély behind thé pllots.
The wireless set is suspended-in-a- frame on"thé rlght—ﬁa'd
wall, and above it 'is the switchboard" Wlth the varlous in-
struments for eangine control. : - SemE L

‘¢abinet, separated by 'a sliding door; is a cabin with?’ ac—
~commodation for”1l2 passengers. The chairs are: 1n two “rows

of six w1th an alsle between (flg. 7) o i“”“wiff

" 'Cabin.- ImmedlatelJ tehind the cochlt ‘and 1nstrument

As WES already stated undér- "Wlng ‘" the upper part of
the cabin is actually the space between and behind the two
wing: spars. With thls arrangement it has been possible in
spite: of the small section of the fuselage propeéer, to con-
struct a cabin with a heéight of 2.05 m (6:73 ft.) declin-
1ng to 1.80 m (5.9 ft, ) 1n the rear.

“in the forepart 6f the cabln, that is, the part between
the wing spars, there is accomnodation for four passengers.
Above the- windows ‘on either swde there is & locker in the

R w1ng, whlch may be used for prov151ons or luggage. PR

" The forepart and tne-afterpart of the cabin are direct-
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Ly connécted with each other. In the afterpart there is
acgammodat}on for eight..passengers, .and on either s1de a
spacious compartment: for,lug age has been made. in . tLe win

.behind the rear spar.

The windows..are extremely large. Tne panes :in -the
foremost and :af:termost windows are of Securit glass, which
canrbersm&shed quickly and w1thout danger of splinters in
casg of semergency by means oi_a mechan1qol device,

There are, moreover, two large trapdoors for emergeucy

. exits -in the center section .0f the w1ng, that. is, wihere

1t forms the .roof of the cabln.

,h;The v1ndows cannot be opened but a sp601a1 ventllat—
ing system, waich can be operated by the passengers enables
them to get all the fresh air - desired. The ocabin is heated
by ,means of hot air passed through gratings -in the .floor,
.Qver each window there-is a lamp which gives indirect light
and which is shaded in such a way as not to cause. any an-—
noyance :to the- passe“gers. : :

Covering and cowling.— The covering immediately behind

~ithevengines - .consists of. elektron sheeling. ‘The lower sur-
.nfaces0f the - -fuselage to the rear of the center engine is

likewise.covered with elektron. . The remainder.of .the fu-

~gelage: and the afterparts of the. outboard engine . beds rare

covered wita fabric.

Control.surfaces and steering gear.- The ailerons,

”Whlch form-an integral part of the wing are, as customary,
.of wood throughout They are not hinged on, but rotate on

spindles a short dlstance from the leading edges. They .
aré, moreover, compensated by means of weights in the wiag,
and are accordingly statically and aerodynamically balanced,

) The ailerons are- operated partly by means of rods in
ball bearings and partly by cables led over larg e—sxzed
pulleys.,: The Wlng flaps are likewise of wood tnrou~qout

The tail unit is made up of a framework of ‘welded steel
.tubes encased in fabric. The rudder and the elevator are
interiorly balanced, i,e., the axis of rotatlon is behind
the leaiing edge. The splndles are mounted in.ball bears-
ingss Tre tail fin is welded on to the fus°labe. .By means
of a comnon;atlng device mounted on the first pllot's rud-
der bar, it is possible to-adjust the rudder in:such a way
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as to render it unnecessary for the pilot. to. continually
“ givevrudder when flylﬁg with one outboard englne st0pped
The stablllzer may be adjusted by the’ pllot dur1“g flight.
~Thé cables by means of which the” tall surfaces ard a1le—
“rons are operated run through: the fuselage and w1ng over
1arge-51zed pulleys (flg.'8)

‘*ﬁ'“ Landlng gear. The landlna gear can be drawn 1nto tne
outboard engine beds in’ its entlrety.. The shock absorbers
~¢ofisist of two Messier struts on’ elther s1de ‘of .the- wheel
~held together at the top’ by an’ elektron castlng and at. the
bottom by the axle of the wheel.flmhe struts are. supported
'”1n the rear ‘by a framework of steek tubes.i_m N

The landlng gear is lowered or drawn, 1n mechanlcally
"By ‘means 0f a handwheel. On the 1nstrument board belore
the pilot there are a number ‘of suall slgnal 1amps wh1ca
correspond with the various’ pos1tlons 1n whlch it 1s poss1—
~ble to lock the landing gear. ' : :

The wheels are fltted with. oompressed air brakes.
The tail wheel, which 'i§ fifted wWith a low-pressure tlre,
1is likewise retractable.

air-cooled engines of 600 700 horsepower each. The oeta1ls
given here refer to an airplane powered with three erght
engines of the type ‘Cycloneé R.1820 F, which develop 640

hp. at 1,900 revolutions. i
while the two outboard engines are suspended under thé
wing in nacelles, which are secured to the wing spars -at
three points. These" ‘engine beds have ‘elektron cowlings
directly behind the englne, while the remainder is.covered

with fabrlc. o N 4

The engines are all fitted with N.A.C.A. cowling,
which may be removed in four sections for inspection pur-
poses. The blades of the metal propellers are adjustable
on the ground. The engines are fltted with electric
Eclipse starters: {fig. 9). '

Fuel and o0il systems.- ”mhere are four Tuel tanks each
‘ with a capa01ty of 650 liters’ (l4o 1moer1a1 gallons) mak-
ing an aggregate of 2,600 liters (072 imperial gallons) in-
stalled in the wing between the two spars. 1In view of the
possibilities of so-called doped fuel being used the tanks
are of welded sheet aluminum.
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wirsihe carburetors. are fed. dy.mgans.of motor pumps, .while
’ is also a hand pump with a, d-way tap. fitbed to the

. strabutang p;BCe. ~This pump.is: chiefly used for start-
1gg the,englnes,,but 1t .may be ased also ‘in case of emer=
gency.;n here is. furtqer attached to tne dlstrlbutlns .
piece'a pipe, ‘with an intermediate 30 mm Bozec: tan,_}ead~
ing out through the right-hand side of the fuselage, about
.ke5.m. (5 ft.) above, ground. level, before the door of the
Zluﬂgage compartment. By means of this pipe, it is. possm—
“ble’ to f111 the. tanks very rapldly (approx1mate1J ?O nine-
futes) w1thout tne necessity:of anyone climbing on _to the:
wing.. Loreover, the plpe may be used for dumpin tne fuel
in case of emergency. P : ST e AT

g

;. -4n,0il tank .of. welded eleﬁtron with a capacity. . of 75
11ters (16 5. 1mper1a1 gallons) 1nc1ud1ng an allowance.of;
8. 11ters (1 8. 1mper1a1 gallons) for foaming is-: prOV1dea
“for each. englne. Tnese :tanks are 1nsta11ed benlnd tge re—
spectlve engines. !

;.. CHARACTERISTICS i wel

Dlmen31ons'

Span: L. . o e

Ciremgtn MLV PN L
Height™ ~ . h . . LU g gt v T

. Wing area + ¢« « + 4... .+ « o, 1,033:8Qq.ft, .., .
Wheel track . . . . .j,‘;fff o
Length. of cabin . 1. . . . 4 0
Width of cabinm . + . « . . . .
Average neight. of cabim . .. ...
'Capéniiy.bﬁTgébin r:;.. . aee

Capacity of luggage compart-
ments outside of cabin . . .
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3 Wright Cyclone R.1820 F

W

Maximum r:p.m. .. . ... « e e e e },900 T.PeM.
Cruisgng speedi?z. .v.‘.'. « + « - 1,650 .

Maximum outpﬁ£ C e e . Coe e 3 times 640 hp.
dutput at,cruisiﬁg speéd < 427':ﬂ

Fuel consumptlon at maximum

r.pem, taken at 250 g/hp/h , -

(0.55 1b./hp./nmr.) . . . . . .7 3 " 353 1b,
Capacity of fuel tanks.. . . .77 572 imperial gal.

Teights: o | |

Airplane empty . . . . . . . . . .o, .-‘12,122 1b,
Usefui'lgéd e e e e e e e .'. . .:. . . 7,7153.W
Total . . . . .'. e e e e e ... 19,837
Useful load may be divided as follows o

Worklng load

Crew (3) . . . e 530 1bv; -
Fuel and o0il for 400 mlles 1,850 ." .-
Equipment:

Cabin (12 chairs), lavatory, electric-
al equipment, wireless, sound proofing
and miscellaneous (55 .1b.) . . . . . 1,100

Pay load . . e . . . 4,285 "
If a range of 750 mlles (1 200 km) is
required, the weight of fuel and oil
is 3,438 1b., In this case there is
2,650 1b. available for pay load.

Wing loading . « - +. « v & + & . « « . . 19,25 1b./sq.ft.

Power loading . . + « + « + . . « « . . . 10.25 1b,/hyp.
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E: AL K, CE{F SR OIS Ty Fe s fer

memy Do,

Maximum . . . . . . . . . . o UTRRE TETEE ﬁ;fiﬁ:
NS S A
Minimum 75 V. . 0. L S S S . e T

Landing™ S50 0 L 0 0 00 0 00 about By w

Qli@ﬁé-oégired%edtup"td standard ™ "
atmosphere):

Time of climb to 3,280 ff.' % /' . .4 minutes

" . " . . " . “-- --6' 560 " W e LA 1 9 e o ‘A".« PO

"'.. . n 13,120 - TG T L
Ceiling: .. . L e

Absolute, with 17 600 pounds R O
total Weight . v v . . . . . W . .. 721,700 4.

Service, with 17, 600 pounds total
we1ght © e e e e e e e e e e . 204000 ML

Absdluté, on two engines with. 17,600, .. .. ;. %
pounds total welght e o < o v .+ . . 12,500 "

Range of act1on.

With fuel tanks, at - crulslng speed NN
in steady air, with an assuned fael’
consumptlon of 230 g/hp/h (o 5 1b./ |

Bpefhre) oo e 11,000 niies

1 " n " 9,840 M 15.5 " ... ..
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Three
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Span 90 ft. 2 in,
Length 54 ft. 9 in. Height 15 ft. 7 in,
Wing
area} 1033 sq. ft.
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Figure 1.-General arrangement drawings of the Fokiker F. XX,
commercial airplane,
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Figure 2.-Side view of the Fokker F.XX. commercial airplane.

Figure 3.-Three-quarter front view of the Fokker F.XX. with three
Wright Cyclone engines.

. - -
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Figure 4.-The Fokker F.XX. in flight with landing gear retracted.
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rigure 7.~View of cabin,of Fokker F.XX., looking toward cockpit.
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