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ThT ARESTRONG WIIITWORTH "STLRLING" (BRITISEH)
(Single Ssat Fighter)

irmstrong-3icdeley Supercharged "Jaguar' Engine.

Ariong the rﬁ1p of single-seat fighters recently produced,
the Armsirong-Whitwortha "Ctaillr@” is of particular interest

enéral aerodynamic design but alsoc

s

not only on anucuat of 1vs
Lecause c¢i L1fs metal construction, one form of which haf_beoome
cxtremaly well ¥nowa in the "Sinkin." of which large numbers
aave been eni ars being sullt for the British Royal Air Forge.
The "Starling" las been designed for wuse not only as a day
Tighter out also as a night fishter, Peing equippsd with the
usual navigation lights, Helt flares, etc.,, although in our
photozraphs it is shown with the short exhaust vwipes of the day
fighter, i.e.. without the collector ring commanly used on
night fizhters to prevenﬁ the open exhaust being seen in the dark.
-

In general) dasigr, the "Starling" resembles previous types

of Armstrceag Whitwortl airylanss, such a5 the "8iskin®" and "Atlas.'

Th2 wing sechion eampioyed is a biconvex one, and more partic-

ularly that ¥nown oo R.a F. 20, which is symmetrical

-2

that is,
without center-line camber. In tae design of the airplane, ad-

vantage has been *taken of this fact by »nlacing the tep wing at
L n fa)

=

*From Flight, Auvgust 2, 1938.



N.A.C A, Aircraft Circular Wo. 82 : : 2

a larger angle of incidence to the certer line than is ususzlly
found. This was desirable in order to et a large angle with the
tail skld on the gro und, the angle of no 1ift of tho symmeivicnl
wing section, of coursc, being at 0° incidence. But in placing
the top wing at this large angle, the nilot'c view is at the

same time improved, as his eyes are spproximately level with the

It

center line of the section, so that he can look both above and
below the wing. Added to this is the foct that although the %op
wing is built in two hslves, there is not the usual cabane for

b

tne-support of the wing roots, the upper wings being supperted
from the bedy by outwardly raked struts. This absence of a cub-
ane also slightly improves the wview, while the slight sagging of
the fabric covering over the center-line joiﬁts in the top spars
has the effect of slightly reducing the wing thickness, thus
again improviﬁg the view.

Although a structural rather than an aerodynamic feature
‘reference may be made hsre to the somewhat unusual form of wing
bracing employed, and which has bcen made possible by the use of
symmesricel wing section:! the mgin 1ift wires, instead of run-
ning to front ard rear spars, as is usually done, are both taken
to a point on the .front spar, the rear spar having no 1ift wire.
This arrangcment, which at first sight locoks & little alarming,
has been chosen so as to concentrate as much of the wing strength
as ppssible in the front spar, which is located in a part of the

wing section which has ample depth to accommodate 1t, the Trear
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the fuselagé mumbers are in the form of circular section steel
tubes. At the fuselagc joints the longerons are reinforced with
tubular slecves at the points. waere the longercns aTe pierced by
the bolts. The sleeves are wervly Lengths of tubing of a size

to slide over the loagerons. -The general arrangeuent of a typical
"Starling" fusclage joint is shown in Figure 5. Bracing is by

tie rods in the usual way. To the main fuczelage structure is

added a fairing compossd of hoops or formers of channel section

]

to which are riveted stringers madGe from rolled strip (rig. 8).
The fuselage is tuilt in two maln seciions, front and rear,
bolted together aft of the pilot's seat.

The wing construction takes the form of steel box spars
carrying wood rivs, the sparslbeing composed of webs and flanges
rolled to corrugsted secctions from flat strip =nd riveted to-
gether. The wood ribs urs held to the spars without any form of
fastening, the blocks in front of and behind the bars being =o

proportioned that a slight pressure cn the spar ilanges is pro-

Ry

>

duced, which is sufficient for locating the ribs. The deztails

of the rib posts and vlocks are shown in Figure 6, from which it
will be scen that pests and blocks are taped together., The front
spars are of larze dimensicns, although even so they do not
"fill" the wing section, while the rear spars are, as previously
menticned, relatively smell and light. The normal spar flange

is a single thickness, corrugated for stiffness, out locally,

such as at the ends and ot the strut attochuent points, severa
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laminations sre emploved, that nearest the main flange veing the
lonzest, thuas gradualiy tapering off the thickness of metal. The
interwal struts of the drag bracing .re circular-scction steel
jubesa.  Tae twe halves of the top wing are joined together on
the center line by fork-end joints, the small gep left tetween
the two end ribs being covered over with fabric.

The lower wings are joined to the fuselage longerons in the

rmanner shcwa in Figure 5, the rear landinz gear legs having

their points of attecament a

[oh
()
jo]
(@]
D
part
ot
@]

the wing root jointe.

Tﬁe teil surfaces of the "Starling" are partly of tubuis
and partly of strip construction, fabric covered. The stabilizer
aas a veriable incidence gear of the werm type, with the rear
spar movabie, tae ftrurnnions mnd other details being shown in
Figurc 8.

Internsl Arrangemeny

Mention hus been made of the fact that the ”Starling"Awas
designed both for day and night fighting. Congeduently it car-
ries a large cauivwent, including nevis ahion lights, Holt flares,
etc., in addition tc ihe day fighter equipment of wireless, oxy-
gen apparatus, etc., as well, of course, as the usual two ma-
chine guns syrchroniged to fire tzreugh tie propeller. The guns

Y

are mounted on a tubular steel framework, with a quick-thread

“%

adjustment for aligning the guns. The latter are accessibly

placced inside the fuselage covering, with their mechanism readily
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within reach for cleecring any jambe {(Tig. 2).

¢

The nilot's zenat ic supported o & sryeiecm of marallel liak

novenment, with e handle and notched guadrart “or raising =nd lovi-
exring the seat., This movement has beer made Minstianctive," i.c.,

cne vilot deprescing the handle to raise himselr.

(.w

23 aistinct from many single-seat fipgnters, thc gasoline

tanz is ulaced, in the "Starling," incide the fuselage, and the

present installation ic slightly complicated ©y the fact that a
greater copaclty hns dbecn esked for, requiring the addition of

A very negt tall trimming gear is provided (Fig. 23). In

srder to fucilitate the werk of trimming the tall it is necessary

o}

to havé a low g crating uhoel ﬁnd the sta-
biiizer spar. But if the wheel has to be turned through more
than one revolution Ifor the compléte range of tail settings,

the difficulty arises that the pilot is uncartain as to the exact
angle at wvhich the tail is placed. To overcome the difficulty
the designers'of the "Starling" have produced a tail trimming
wheel incoIrporating an spicyclic gear arrangement, so that al-
thougnh the wheel is turned through several revolutions, the

pointer moves through a few degrecs only.

The Armstrong-Siddeley "Jaguar'" fitted in the "“*ar11nﬂ“ is

of the supercharged type for work at zrest altitudes, and is,

neediess to say, provided with the usual interrupter gear for

the machine guns. A rather neat spinner nas been produced, which
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takes the form of a truncated cone of plywood surrounding the
proneller boss. To the front of this is secured the small metal
spinner which just leaves the claws for the Hucks starter frze.
It has Tzscn fournd that the nlywood spinner stands up remarkably
well, and its.use zvolids the annoying cracking which is, unfortu-
nately. only too common with metal spinners.

We regret that the makers of the "Starling" do not wish any

detailed weights to bes published, nor actual performance figures.

)

T+ matwr hnwaror
howesrgs

Yo a+e,md+n +had+ +1.
- iy b - wT W ULuU v v 9]

~ A ad e T e
iicL il ;lJ_La,L

ad > carries fu
equipment in addition to over 50 gallons of gasoline énd S‘gél—
lons of 0il, and that with full load it is capable of a speedrof
150 ii.P.F. at 15,000 feet, while the ceiling is approxir'natei;f;
30,00C feet. The landing speed is in the neighborhood of 50.

M.'c i .H.

Criaracteristics

Span, upter Wiig . 31 ft. 4 in.
" lower wing 33 " 10 [
Length : 5 " s "
Total wing area 2339.5 4.1t
Azen otf allerons 23.2 " )
" " gtabilizer - 14.3 "
" " elevators 11.1 "
" " fin 4,45

. " rudder 10.9 "
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1R --r-}%-- Elevators 11.10 sq.ft.
0 0 BRAES Fin 4,45 sq.ft.
€ _4%$;Q§ // Rudder 10.90 sq.ft.
| Froey
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Armstrong Siddeley "Jaguar" engine,

supercharged.

Fig.l The Armstrong Whitworth "Starling
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Sufficient detail has been retained to show the main struc-
ture. An unusual feature is that the wing is symmetrical
and the main 1ift wires,are both attached to the front spar.

Fig.5 Attachment

for lower
wing,with fuselage.
joint avove, ——>

Fig.€ The wing
ribs are
cf wecod. There
construction and
method of attach-
ment to steel
spara is shown.

Fig.7 An anti-
vibration \
dgevice which pre-
vents slacking of
anti-1lift wires,
with a skewer for
fastening cowling,
inspection doors,

SKETCHES AND
VIEWS TAKEN FROM
‘FLIGHT ™
< 8-2-28.
Fig.8 Con-
struction-
al details
of the
"Starling"
1, shows
the gtern
of the
fuselage,.
with ele-
vator contrels, tail skid, etc.
. Details of the fuselage con-
struction are shown in 3. The
main structure is tubular, but
fairings are added in the form
of channel secticns hcops car-
rying crinkled strip stringers.
The trunnion arrangement of the
tail for trimming is shown in 3.
The adjustable foot bar is shown
in 4.(Piveting in the central
hexagonal fitting, the foot bar
can be fixed in the positicn
shown, or ir the fully forward,
or in a number of intermediate

positions). 6453 AS

g
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