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D.H. 85 "EXPRESS AIR LIFZR" (BRITISH)*

A Four-Engine Binlane

The De Havilland Express Air Liner is a two-bay bi-
plane of extremely clean and well-streamlined form, with-
the four Givsy Six engines housed in nacellss on the lower
wings.

The cabin space is particularly large (figs. 1 and 2)
nermitting a variety of arrangzements., As shown, accommo-
dation is provided for ten passengers., The illustration
also shows the deep long windows which are built either
side of the fuselage, (figs: 3, 4, 17, 13) making the cab-
in light 2nd pleasant, a feature which is enhanced by the
two top lights normally provided in the roof of the cabin
through two emergency exit panels. There is generous head
room as the average height of the cabin is 6 ft. 3 in.
(1.9 m), and the total cubic capacity in the airplane avail-
able for the carriasgze of load is 594 cu. ft. (16.82 m®). A
fally controllable fresh-air ventilator system, which ven-
tilates without causing draft, and a cabin-warming equip-
ment is, of course, fitted.

The airplane has no dual control in its present form,
but the pilot sits right forward in a cabin separated from
the passenger compartment by a dbulkhead and door. In this
position e has a well-nigh perfect outlook, and the slope
of the windshield, combined with the speed of the airplane,
should obviate any obstruction of the glass due to snow or
rain, Nevertneless, the two large side panels are single
pieces oi trivlex glass which may easily be lowered, to
give a clear and unobstructed outlook forward and to the
side, The second member of the crew is accommodated on the
starbcard side of the o0ilot and behind him, in which posi-
tion there is ample room for s full wireless eouipment as
well as a chart table and stowage for the navigating equip-
ment generally.

4 s

Structurally the "85" is interestingz, as it is the
first 2irplane incorporating a new method of using plywood

*FTrom Flight, February 22, 1934,
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and spruce. The sec +zona1 sketch ‘shows that the fuselage
is primarily a three-»ly box, dut it has this great differ-
ence from the normal ‘type, in.that the fuselage is built
7ith the plywood inside the box, and with' the' soruce lon-
Zerons, struts, and stringers, ouwtside it. Outside this
azain is 2 complete fabric covering, doped;, as are the
other covered units, with Titanine, n‘ivin:‘ a weathervnroof
and. durable finish. . This method of forming the fuselagse
nrovides clear walls, floor. Land roof ‘and snlso conserves
space, -as the sound nrooflnﬂ,mater1 1}f1n this case Zavot
qurilting, can be paCAcd between the plywcod and the faorlc
in the sosce made by the longeroms aad stringers (fiz. 5)
Aft ‘of the main winzs sheet elektron guards are placed over
the corners of the fuselage, serving both to give a better
shape to the fuselage .and +o ‘obviate’ taklnﬂ the fdbrlc 6VOr
the otheérwise sharp corner.
The tail units are, in'geﬁ~ 1 no“ral De Havilland
desizn and construction. mheir shape 1%, nf course, typi-

cally "D.Z.", and tuo1*"construp,1on is ‘of spindled soruce
spars, fairly substantial spruce rivs, aand a coverinz of
0.8 mm (0.03 in.) plywood,. Over the whole there is a

covering of fabriec and then the usual dops. The elevators
(and tlhe:ailerons) arec.not aerodynamically balanced and are
controlled by straightforward dual cables between the con-
trol column and top and bottom steel horns on the center of
the elevator spar.’ The stadilizer is adgustable throuqhout
a wide.range by a vevtlcal’y movnted sguare-cut. screw act-
ing on the leading edge. and: controlled by an- endless cable

from a handwheel in the pilot's cockpit (fig. 10). The fin
‘is marticularly 1nterest1n“, vecanse it, also, has its lead-.
‘ing edge mounted on a similar screw, allowing it to be off-
"set either aide, thus counteracting the unbalanced thrust

in the case of engine failure (fif. 3). The rudder is aliso
balanced by means of a small movable surface inset into its
trailing edge. . This, .being attached to-the fin by means of
cables either.side of the rudder, automatically produces a
vPalancing :force wihen the rudder is operated by the main con-
trols. The attachment voin?t on the fin is mounted on a ver-
tical rotsatadble tube having at 1ts lower end a fore ani aft
horizontal slotted 1°vnr with a pin fixed to the fuselage
through the slot. Then the fin is offset by its own trim-

-ming device the tube will rotatu, operate the balance, and

compensate the rudder for the ef ect of the offset thrust,

"Tae fully castoring tail wheel is fitted with rubber ovlocks

in compression to -absorb the chpvx of landing.
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The wing construction, .as regZards. the outer portlons,
is more or less standards "Draron" :tJe 0eav11v tapered
airfoil section beinz R.A.F. 34 modified. The spars are
of isprvce, spindled to Iﬁsecqunhf,fﬂe 'ribs are of soruce
fidxed: to the spars with: the MD.H.™ caD01n{ c11ps of 1light
akloy. The drag bracingnis,.fom;tn lmos .Dart, of double
piano wire with steel‘drag’sfruts.g The leadln? edge is . -
completely covered with .plywood, Wnlch isg carr1ed right back
w:to; . the rear spar round .about: the.rem,on ©0f, the single in-
terplane strut separating .the top, and. boftom wings in the
ounter -bay. Nis . gtrot is & st eamliﬁe steel tuve and in
suoqeqvent moiels ot thlsralrplane the :aileron interconnect-
ulnT gear will, instead. of being: cables as at present, con-
sist of a tube running up 1n31de tnls strut., The inter-
olane main dbraci nv s by dual sfreﬂm ine wires in the front
bay only (figs. 10, 1) . “he ailerons are of .the same
construction as tne tail: unlts and are combletely covered
with 0.8 mm plywood.: 1Tney are actuated, as are all the f ly-
inz controls, by ranton Tru-Lay .cable running over large
pulleys without the use.of fider blocks at any point, thus
providing a control .eystem with extremely little frictional
loss. To facilitate 'inspection of -the controls to the tail
“units, the fabric 'im..-the bottom of the fuselage is brouzht
together with a 2zip .fastener so that .it can be opened at
any time without difficulty. The inner bDays of the main:
wings are, of course, very interesting structurally, as
the bottom one carries.all four engines and the landing
gear.,  The sketch . shows one of the.1nner angine mountings
built uop of welded .steel tubes, and incorporating the can-
tilever landing.gear.  -In the skétch this landing gear haas

r.-dual icompression legs e ther ‘side, (figs. 7, 14, 15),  but

.we nnderstand that for subsequent models a considerable .
saving in weight -will be made.by naving only a single leg
either side., 3Between the points of ‘attachment of the two
inner engines the wing spars are continuous underneath the
fuselage and are steel tubes of circular section. Those
between the roots and the top main wings are the same. The
engine mountings are all similar, those of the inner ensgines
carrying behind them fuel tanks of 57 gallons each, each
tanik sufficing for the two engines on that side. The o0il
tanks are slung velow the engine mountings in the case of
the inner engines and behind in the case of the outer en-
gines (figs. 8, 12, 13). -The engins cowlings and the fair-
inzs over the rear portion of the mounting are all of sheet
elextron, which is chromated before being painted as an
anticorrosion measure. It is interesting to note that,
throuvghout the whole airnlane, where sheet light alloy is
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u1sed, as the fairings over the wheels, the frames of the
windows and doors, slelktron is used.

The engines have already been described in Flight
(January 25, 1934), and there is therefore no need to go
into detail here. Ia this airplane they drive Fairey met-
al propellers and are fitted with Eclipse direct acting
electric starters fed from a 20-ampere electric battery
(Caple electric inertia starters can be fitted if required).
This seems small, but we are told that 70 engine starts
have been obtained from this battery without recharging.
Fael is fed from the tanks to each engine by dual Amal
pumps. The fuel cocks will be operated on subsequent air-
planes from the pilot'é cockpit, as will be the altitude
controls to the csrduretors, by Simmonds-Corsey controls.
The revolution counters are of the Record electrical type
operating neat vertical dials either side of the dashboard.
The two Clandel-Hobson carburetors of each engine take
fresh air through a Vokes flame trap during slow running,
and the throttle control is operated by an endless cable
over pulleys from normal levers close to the pilot's left
- hand, The Bendix wheel brakes, acting in Dunlop wheels
with low-pressure tires, are differentially connected to .
the rudder bar and controlled by 2 hand lever in the same
way as other "D.HZ." aircraft.

In the pilot's cockpit the control column is of the
spectacle type. .The seat can readily be raised for land-
ing., The dashboard, which is very neat though carrying
instruments for four engines, swivels forward allowing
ready access to the wiring behind it. The treail trim wheel
comes resdily to the pilot's left hand and the fin trim to
hig right., 4 Smith's electric fuel gage is placed behind,

and to the left of, the pilot,
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Dimensions:
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Weights‘and Loadings:

Tare weight ) 5520 1D, (2503;83 )
. Di spos_a.ble. load

Crew - . 340 1bv. (154.22 kg)

Ut Puel; 114 gal. 855 1b. (387.82 kg)
. (518.4 liters)
W oi17/12 gal. " 116 1b. ( 52.681 kg)

.f54*5 liters) _ | ‘
Lo .- 1311 1b. ( 594.65 k{;)

Sabin furniture - 270 1b. (122.47 kg)

Tireless equipment 130 1b. (-'58.97 kg)

Lavatory -430 1b. ( 13.81 kg) :

Pay load . 1939 1b., (879.51 kg _
. -7 2369 1b.. (1074.56 kg)

o

‘Maximum permis-

~ sible weight - » 9200 1b. (4173.04 kg)
W¥ingz loading 14.35 1b./sq. ft. (70.06 kg/m?)
Power loading 11.2 1b/b.hp. (5.08 ke/b.hp)

Engines,'4~"gipsy Six" each, giving
184 b.hp. at 2,100 r.p.m.
205 b.hp. at 2,350 r.p.m. "~

Fuel consumption ' 36 gal./nr. (163,55 liters/h)
: © 7 at 145 m.p.h. (233.35 im/h) at 2,000 r.p.m.

gerformaﬁce:

Top speed, over 170 m.p.h. (273.59 km/h)
‘Landing'speéd o - 72 m.p.h. (115.87 km/h)
Cruising spéed, at 2,000 r.p.m.,

over ' 145 m.p.h. (233.35 km/n)
Climb, from rest, 1 min. 1,200 ft, (355,76 m)

" weoowop o 2,300 ft. (701.04 m)

/
" " " 3 3,250 ft. (990.60 m)
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Performance (continued):

Ceiling,

1

absolute

service
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(148.08 km/h)

on 2 engines on the same

side,

under full control

3,600

ft. (5,248.,4
ft. (5,791.2

ft. (4,572.0

ft. (1,097.3

m)

m)

m)'



N.A.C.A. Aircraft Circular No. 189 Fig.

-+
LENGTH 43-II" I '
e}

it
& 7 ’““7 N %
E\‘T‘-“ﬂl\ =~
==
\ ,
AREAS IN SQ.FT.
~Ag=b TOTAL WING.............. 6410
o3 15 AILERONS......cmreenenn. 440
| STABILIZER. 29-9
ELEVATORS. 276
FINL............0 IR
2 RUDDER ..o 18-9
=
\ I
il D.H. 86.
3 4 4 GIPSY SIX ENGINES
".:_‘____‘
| [ FEET
".;"'1' 012345678 9I10H11RIK
N 0 | 2 3 P
(A _S METRES :
W11 Figure 1.- General arrangement drawings
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Figure 3.-An artist's impression of the inside of the D.H. 88

"Express Air Liner" showing the seating arrangement
for ten passengers. It cam be seen how light and comfortable
the cabin is.

From “ Flight "

Figure 3.-Three-quarter front view of the D.H. 88 "Express Air
iner" airplane.

Token fromAeropla ncb

Figure 4.-Three-quarter rear view of the D.H. 88 "Express Air
Liner" in flight.

Token from “Aeroplane”
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Figures 9,10,11,12,13.~Some details

of the lower
wing structure of the D.H.86. These
views show the inner and outer en-
gine mountings and the interplane
strut arrangements. The single "I"
strut, the structure of which is
shown at Detail B, will in future
airplanes be made of steel sheet
Figure 14.-One unit of the instead of two tubes as in the

landing gear. prototype.
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Figs., 15,16,17,18

-

Y PLANE &
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Figure 15.-A section of one of

Figure 17,~The pilot's cockpit
the shock-absorbers. of the D.H,.86,
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Figure 16,-Stabilizer and fin

Figure 18,~The cabin of the
adjustments. D.H.86.,
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