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Chapter 4

A Revised up to modification N DS/55p
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Introduction

L. In order that the pilot may have visual indi-
cation of the aircraft’s position relative to the run-
way, a system of ground beacons and airborne
equipment provides a prescribed radio approach
path which enables an aircraft to descend to a low
altitude without sight of the ground. At night or
in conditions of bad visibility, a successful approach
can be made to a point at which the sight of the
ground or landing lights permits a normal landing
to be made. This system is known as the Instru-
ment Landing System (I.L.S.) and the facility is
available in the Lightning Mk. 2 aircraft.

2. The receiving equipment installed in this air-
craft operates on transmissions from the ground
beacons and controls a presentation on the navi-
gation display. Distribution of signals from the
aircraft receivers to user equipment in the instru-
ment and flight control system is effected by a
U.F.H. relay box which is located in the spine of
the aircraft.

Ground layout

3. There are four main sources of information:
the localizer, glide path and the two marker
beacons. The aircraft localizer receiver provides
information on lateral deviations from the approach
path, the glide path receiver provides information
on perpendicular deviations from the approach
path and the marker receiver provides information
which operates a distance marker lamp which
indicates the distance from the touch-down point
by flashing intermittently as the aircraft passes
through the transmission cone of a marker beacon.
The frequency and duration of the flashes is a
visual repetition of the code given out by that
beacon. <A filter slide forms part of the lamp-
holder front and operates in a horizontal direction.
It is marked NIGHT and DAY and enables the
lamp to be shaded so as to reduce the intensity of

illumination during darkness.p»A typical ground
layout with its I.L.S. radio paths is shown in fig. 1.
For further details reference should be made to
A.P.2534E and F, Vol. 1.

Localizer

4. When ILS is selected on the navigation display
mode switch, the display shown in fig. 2 is presented,
compass indication still being given. The runway
or I.L.S. localizer beam is represented on the roller
blind by a pair of parallel lines which are marked
at right angles to the blind movement. Displace-
ment of these lines from a localizer datum represents
the displacement of the aircraft from the beam.
The localizer datum (para. 8) is a fixed index on
the roller blind carriage and is visible through an
aperture in the blind.«The movements of the
localizer indicator and of the glide path bar are
limited so that they remain within the display area
and four white marks on the bezel glass indicate
the operating range of the glide path bar.p-

5. The LL.S. localizer receiver produces a d.c.
voltage output proportional to the angular displace-
ment of the aircraft from the beam. This signal
is fed through the U.H.F. relay box ( fig. 7. Chap. 7
of this section) and then, via a magnetic amplifier
modulator, to the roller blind servo amplifier

(fig. 3).
<Note . . .

A magnetic amplifier is required in this appli-
cation in order to increase the amplitude of the
LL.S. equipment d.c. output to a sufficient level
80 that a limiting circuit may be included before
applying the signal to a chopper modulator.
This modulator superimposes the d.c. signal on
to an a.c. carrier to enable the servo loop of the
roller blind to operate. Reference should be
made to A.P.4685, Vol. 1, Part 2, Sect. 2.
Chap. 5 for details of the magnetic amplifier
and modulator operation.p
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Runway QDM

6. In order to present a plan view of the aircraft
position relative to the localizer beam during an
I.L.S. approach, the localizer datum marker may
be set against the compass card, after first obtaining
the QDM of the runway in use.

7. This is achieved by pulling out and then turn-
ing the HDG control. This control is then
mechanically coupled to a control transmitter X10
whose transmission is passed to a control trans-
former X2. The error signal from X2 is amplified
in the roller blind carriage servo-amplifier and via
motor M2, drives the carriage and therefore the
runway presentation to the desired position.

Glide path

8. A horizontal bar, representing the glide path,
is motored into position between the compass card
and the roller blind. The glide path bar indicates
the position of the centre of the glide path beam
relative to the aircraft, displacement being read
with respect to the fixed central index on the cover
glass. This index represents the nose of the
aircraft.

9. The glide path servo system is similar to the
localizer servo system already described, the
potentiometer RV2, which is mechanically coupled
to the glide path bar providing the position feed-
back signal. When a mode other than LL.S. is
selected, the chopper modulator is switched from
the magnetic amplifier to the compass datum tap-
ping on RV2 so that the glide path bar is motored
out of sight. As the magnetic amplifier is no
longer in circuit, the bar cannot then move into view
even if a glide path signal is being provided by the
L.L.S. equipment.p

Note . . .
The compass datum tapping on RV2 is not shown
in fig. 3. For circuit details of this, reference
should be made to fig. 6, Chap. 7 of this section.

Localizer and glide path flags

10.qTwo I.L.S. signal failure warning devices are
included and these are located at the top right hand
of the display front ( fig. 2). They are appropriately
identified and take the form of translucent amber
windows each bearing a letter (B for localizer and
G for glide path). In the I.L.S. mode only, each
window is illuminated by a lamp which is supplied
from the 6-5V a.c. source which energizes the valve
heaters of the gain-controlled pre-amplifier. When
the localizer and glide path signals are large enough
for reliable operation of the displays, the windows
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are obscured by shutters. In the event of either of

these signals falling below operational level, the

appropriate shutter is removed and the illuminated

window exposed. The shutters are operated by

moving-coil meter movements and are so arranged

that each should not move with a current of 150pA

but should operate (cover the amber window) with
a current of 425.A.p

<4Note . . .

Prior to the inclusion of modification NDS/54
(i.e. for navigation displays, Types A and B)
the fail indications consist of two flags, each
bearing the word OFF. When the IL.S.
receivers are working and the I.L.S. signals
large enough for reliable operation, the flags
move to present a black presentation. When
the signals fall below operational level, the word
OFF is displayed. The indications are not
separately illuminated but derive their illumi-
nation from the main display illumination lamps.
The flags are driven by the same type of meter
movements which operate between the same
current limits as previously stated.p-

Distance marker

11. The distance marker is used to indicate the
distance from the touch-down point. It is con-
nected to the U.H.F. relay box and flashes inter-
mittently as the aircraft passes through the cone of
the radio marker beacons, the frequency and
duration of the flashes being a visual repetition of
the code given out by the marker beacons. A
filter slide forms part of the lampholder front
and operates in a horizontal direction. Itis marked
NIGHT and DAY and enables the lamp to be
shaded depending upon the amount of ambient
light, i.e. the amount of light from the lamp may
be reduced from the daylight condition to a dim
illumination during night conditions when an over-
bright flashing light could prove distracting.

Test points

12. Test points for I.L.S. display facilities are
provided at the 25-pole test socket on the front of
the navigation display amplifier. The I1.L.S. out-
put signals from the receivers may be simulated at
connector 8A on the U.H.F. relay box, which is
located in the spine of the aircraft. By dis-
connecting the cable and connecting a test set,
Type 7 (Ref. No. 6C/2197) at this point, simulated
signals can be fed to the navigation display. Con-
nection details are given in Tables | and 4, Chap. 7
of this section. Details of the tests are given in
the appropriate chapter of A.P.4685T.
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Fig.3

(M.ER)

Navigation display system —I.L.S. mode schematic diagram

SECRET

- - = = - - - -
NAVIGATION DISPLAY UHF RELAY BOX
LOC. SIG. h ND3-31 1-J a%
FAIL SHUTTER ND3-30 1-K 0 ] LOC. SIG. FAIL FLAG
=l ND3-20 -1 g +
G. P SIG. NDY-28 1-M ] G.P. 516G, FAIL FLAG
FAIL SHUTTER T =t Q==
-0 + MWARKER
' G.P. BAR POTENTIOMETER Y Np2-11 1= =L
s ND2-10 1~ . } GP SIG,
a 1L, g
NDI- 10 1-A a
WDi- = LocC. 516,
MARKER LIGHT PE D=1 -8 3 ]
ILP T R20
R2| NDI =15 - -
— Rv2 6:5Va.c ILPO
G.P BAR [;
SEAVD MOTOR 0 T H
2 * X 415 12 10 16 1721 11
1LS GLIDE M3 0 PE [~ Olg  MAG. AMP 13
PATH BAR = 45261 65808096307
4 = 070090 3307 o o [s] o o
T L) Vit oty e 2 o el i TR U A 1 CONNECTOR CABLE REF.
3 | L H F G J
NAI FSTF
NA2 FSTG
NA4 FSTH
ND1 FSTL
il ND2 FSTM
1 ND3 FSTN
: TACAN A ¢ 3 o " X ND4 FS7P
RANGE o, h0 0o %© oglo Oy b0 e e U.H.F. OUTLET | FSTE
ILs TAC
(o] o
coMP DL
? o
ROLLER : :
! BLIND LT MODE SWITCH - - —
5.6) F! s
Ml 2 'O’ O AMPLIFIER UNIT
% i cmn ND4-16 A4 -P
SE "
ROLLER BLIND N
SERVO MOTOR ND2-8 A2~L
ROLLER BLIND TER T o GF\LLDZ\«:A::? e
POTENTIOMETER BAR SE g
AVI -
L] [}
NDI-17  S.E. NAI—V
T ND4-12 NA4 - L
ILs P ND4—13 NA4-M T
ND2-4 NAZ-G
ROLLER BLIND
%51 ND2-5 NA2-H o/p SERVD AMP. e
NDI -6 NAI-K
54 ce
ROLLER BLIND o ‘%.m NDI-9 TYETH B
CARRIAGE RESOLVER | X ND4-15 NA4-0 |
] RS R2 RI —-
Fpp—r== ND4-14 NA4-N
R3 ] ROLLER BLIND i E ADV. |
. ; CARRIAGE NDI=I12 NAI-Q ST
l I ROQ o2\ SERVO HOTOR ND2=6 NAZ-J ROLLER BLIND
BLIND CARRIAGE ”1 F2 g ND2=T NAZ=K O/F  CARRIAGE /P
RELATIVE TO M2 - ’—{VO—‘ SERVO AMP.
COMPASS CARD .t
ROLLER BLIND
[ CARRIAGE CONTROL
TRANSFORMER b
nzg \ o
R10 ci3 B
R
iy X2 AAA—F- ; B :
cT - NDI-4 Al=H
51 AD
NDI-5 NAL-J
TARGET ERROR 52 3 - B
POTENTIOMETER - o
W MECHANICAL DRIVE cx TRANSMITTER
. ‘ 1) z SYNCHAD
51 H
RONEASS (CARD E MECHANICAL CONTROL
e ...l_u” FEARERAMN A2 : *: DIFFERENTIAL CT rRansrommer
aDM sz X10 =
TRANSMITTER cx RESOLVER NOTE
HEADING RS
KNO HEADIKG SYNCHROD THE COMPASS CARD 1S OPERATIVE WHEN THIS MODE IS
8 TRANSMITTER I:] MECHANICAL LINK SELECTED; THE CIRCUIT FOR THIS IS NOT INCLUDED




i
-

o = L
- e e e el o R .
3

I

L]
‘}HHHH
L] b
o

I.


https://www.scottbouch.com/rtfm

