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DESCRIPTION 

46 The Greviner firewire detection system consists 

of flexible sensing elements, unit detectors, coupling 

units, bulkhead fittings and a control unit. 

2. The system is designed to give maximum coverage, 

high speed fire and high temperature detection, and 

rapid cancelletion of the warning when the fire or 

the overheat condition has been controlled, 

Be The flexible sensing elements consists of stain- 

less steel capillaries and are provided with 

integral means of inter-connection and a co-axial 

centre conductor, 

4, The centre conductor is separated fron the walls 

of the capillary by a filling material, the 
electrical resistance of which decreases with increase 
in tempereture and conversely increases as the 
temperature decreases. Each end fitting contains a 

ceramic bush and co-axial centre pin assembly. 

5. Fire detection equipment provides for the 
continuous monitoring of all three zones of both 
engines, Zones 1 and 2 only are protected by fire 
extinguishing apparatus. Two Inertia Switches 
discharge both bottles into No, 1. and No, 2, zones 

in the event of a crash landing. 

6. Two sensing elements serve each engine, one in 

No. 4. and No, 2. zones and one in No, 3. zone. The 

elements are connected to 4 relay boxes which control 

the four indicators on the central warning systen 
panel. 

the cutbreak of Fares the decreasing 
tance in the element results in a flow of A.C. 

nt to the bridge rectifier in the 

8. Tne D.C. output from the rectifier closes a 
relay the contacts of which make the supply to the 
appropriate warning lamp. 

Be Tne elements are connected in the form of a 
loop and fed at both ends. This ensures the systen 
will remain operative in the event of a fractured 

element. 

40. Each of the 4 relay boxes incorporates a relay 
a transforner (fed from 415 volt single phase supply) & 
and a full wave bridge rectifier, Additional relays 
are controlled by 
switch 
of the 

e central warning system test 
rgised they short across the ends 

ree nts. The input circuit to the 
rectifiers is thus completed and the warning 
lays are e ‘cised, Illumination of the 

i¢ lamps proves the continuity of the firewire 
and operation of the relays. 
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446 SQUEONENT, 

4 Firewire Relay Boxes, 

Fire Extinguisher 
Indicator Fuse, 

Fire Extinguisher 
Indicator Fuse-Holder, 

Fire Extinguisher 
Bottle (421b.) 
2 off, Port & Stbd. 

Inertia Switch 
2 off. Port & Stbd. 

Crash Relay 

Sensing Elements 
5 ] on 

40" =o" 
4° 6" 

FIRE WARNING & EXTINGUISHERS SYSTEM. 

LOCATION 

Main Equipment Bay 

Between Frs. 47-18 
Port side, Access 
Panel 61P. 

Between Frs, 47-48 
Port side. Access 
Panel 61P. 

No. 3 Fire Zone 
Between Frs, 4le45 
Port & Starboard, 

Fra. of No, 2.Engine 
between Frs, 42-43 
Port & Stbd. 

D2 Relay Box between 
Frs. 52=53 Port 
side. 

Fitted in Fire Zones, 

COMPONENT 

No, ?_Engine. 

Single Phase (XG) Supply 
Fuse 5 amp. 

Fire Warning Lights Supply 
Circuit Fuse 5 amp. 

Fire Extinguisher Supply 
Fuse 10 Amp, 

No. 14 Engine 
Single Phase (XF) Supply 
Fuse 5 amp. 

Fire Warning lights 
Supply Circuit Fuse 
5 amp. 

Fire Extinguisher 
Supply Fuse 10 Amp. 

No, 1 and 2 Engines 
Crash Fire Extinguisher 
Supply Fuse 20 Amp. 

ATRCRAFT SERVICE SCHOOL 
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LOCATION 

Fuse No, 371 A.C. Fuse 
& Relay Box Fwd. Spine, 

Fuse No, 193 Emergency 
Services Fuse Box, 
Frs. 22 - 23 Port. 

Fuse No, 18). 
Emergency Services Fuse 
Box. 

Fuse No, 387 
A.C. Fuse and Relay Bax 
Fwd. Spine. 

Fuse No. 192 
Emergency Services 
Fuse Box, Frs, 22-23 Port 

Pause No. 485 
Emergency Services 
Fuse Box, 

Fuse No. 498 Emergency 
Services Fuse Box.
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GSAPIER ]_=_FIRE WARNING APPENDIX 1 
TRIFIE F.D, (FAUIS FRES FIRE DETECTION) CONTROL ONIT 

INTRODUCTION 

1, The Triple F.D. Control Units are used in eon- 
junction with the standerd FIREWIRE detector. The 
type used in the Lightning Mk.II is the 162D (this 
is a potted assembly). 

QFERATION 

2. Basie detector sireuit:s- As show in FIG, the 
Gireuit eomprises a trensformer with three windings. 
Windings 3 =- 4 and 4 = 5 are wound so that at any in- 
stence the volteges at 3 and 5 are identieal when re- 
ferred to 4 (the eentre tepping). Winding 5 - 6 is 
used to derive the power to switeh relay R.L.A. 

3. Firewire cold:- When the FIREWIRE is eold the 
impedance between sheath and centre eontmetors is 
high end it appears as an open circuit. There are 
therefore no eireuleting currents and there ean be no 
potential eeross Ri. Henee the thyristor will not be 
triggered. 

4 Firewire hots- 

(a) The Charging Period (the positive going 
helf eyele). In this condition 3 and 5 are ps0 
itive with respest to & and the diode M1 is 
free to eonduet. The FIREWIRE, being hot, is 
eble to aceept energy end this is supplied. from 
winding 3 = & via WR.) and R3 and from winding 
4.e~ 5 vie Rh and Li, The forwerd impedance 
MR.1 is low and the impedanee of Ll to A.C. is 
high, the majority of the eharge is therefore 
derived from windings 3 - kh. 

As this is the positive part of the eyele a 
smell negative potential will appear across Rk 
sinee the current flow is from 5 to 4 (i.e. 
anti-elockwise), This small voltage tends to 
Prevent the thyristor from triggering under the 

eharge eondition, 

(b) ‘The Diseherge or Detecting Period (the 
negative going half eycle). 

In this condition 3 and 5 are negative with 
respest to 4 and the FIREWIRE is free to dis- 
charge, It cannot discharge back to point 3 
peeause of the blocking action of the diode MR.1, 
it therefore discharges through Ll and Ry and is 
assisted in this since point 5 is now negative, 
Since the charge on the FIREWIRE is unidirest- 
ionel then conversely so is the diseherge and 
the industanee Ll will appear as a low impedance 
to the resultant D.C. current, The “read-out® 
voltage appearing across Rk will therefore be 
due to the charge existing on the FIREWIRE. 
Since the ebility of thew FIREWIRE to store a 
cherge is dependent upon temperature then the 
read-out voltage aeross Ri is also dependent 
upon temperature. 

6. When the FIREWIRE temperature reaches the warn- 
ing point sufficient voltage will appear across Bk to 
emse the thyristor to "trigger". When this happens 
the impedance of the thyristor drops to a very low 

value and sufficient current ean flow from winding 

5 = 6 through diode MR.2 to operate relay R.L.A. 
This esuses the contactor R.L.A.2 to close and ener= 

gise the warning sirevit. 

7. The second contacts R.L.A.1 short cireuit R3 and 

ellow a larger cherging voltage to become available. 

This has two functions, 

(1) It locks the warning on, 

(2) It provides the operste end reset values 
since now thaf a lerger voltage is availeble the 

FIREWIRE will have to fall to.a lower temperature 
before the system ean reset.



8. It can be seen from the foregoing that if a short 
cirouit appears on the element then there san be no 
charge and therefore no discharge. Hence it is not 
possible for the system to false warn under these con- 
ditions, The current in the cireuit is governed by 
B3, Rl, and L.1, and these valves are so ehosen that 
the voltage required to trigger the thyristors are 
never reached under short cireuit conditions. 

9. Referring now to the somplete control unit, it 
cen be seen that a number of components have been 
added to the basic circuit, The function of these 
components are as follows. 

SESE CIRCUTE 
10, Test of the systems is carried out by interposing 
Capacitor Cl, into circuit in series with the FIREWIRE 
eentre sonductor by means of the contacts R.L.B.1 on 
the test relay R.L.B.. Capacitor Cl simiates the 
"apparent® capacitance of the FIREWIRE element when 
hot. 

(a) If the eentre conductor is open sireuit then 
the eapacitor Cl is not comected into circuit end 
the system will fail to test, i.e. will correctly 
show a fault condition, 

(b) Since the element inmlation resistance is 
interposed between the test capacitor Cl and 
earth, deterioration in the element resistence 
will tend to short cut the capacitor Cl to earth 
amd no read-out voltage will appear across Bh, 
Henge the system will fail to test i.e. will 
eorrestly show a fault condition. 

ll, This type of test facility has the advantage that 
if the system deteriorates due to moisture contamine 
ation, the fault will be picked up and indicated be~ 
fore the system beoomes inoperative, The figures for 
e typieal system using various degrees of salt sol- 
ution to sontaminate the temperature sensitive mater- 
ial are as follows:- 
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13. It will be seen from the foregoing that evidence 
of the system being unserviceable will appear well 
before its fire detector ability is lost. 

TRANSIENT AND PEAK VOLTAGE SUPPRESSION CIRCUIT 

1. Diode MR,3 and R2 are incorporated to prevent 
transient or peak voltage on the supply line reaching 
the thyristor, C2 is incorporated to integrate the 
eurrent pulse appearing across the relay coil termin- 
ations in order to maintain the relay in the energised 
eondition during the half cyole when the thyristor is 
non-conducting, 

THE BIAS CIRCUIT 

15. This comprises Diode MR.5, Resistor R5, Diode MR.6 
end capacitor C3. This circuit is included to stab- 
alize the characteristics under voltage and control 
unit ambient temperature variations, 

16. The negative bias is derived from windings 5 = 6, 
rectified by diode MR.5, limited and integrated by B5 
and G3. Since capacitor G3 is of the polarised type 
diode UR.6 is interposed to prevent a positive pote. 
ential appearing on C3, 
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CHAPTER 2 - STANDARD WARNING SYSTEM 
AIRCRAFT SERVICE SCHOOL 

GENERAL, 

4e This system is designed to attract the immediate 
attention of the pilot to any failure of the critical 

services essential to the safety of the aircraft, 
These services are :- 

(a) Fire (Engine and Reheat) 

(b) D.C. Failure, 

(c) Controls Hydraulic Pressure Failure. 

(a) Cabin Pressure Failure. 

(e) Oxygen Pressure Failure. 

Provision exists to incorporate additional warnings 

should they become necessary. 

COMPONENTS, 

2. The system incorporates a flasher and excitation 
unit, an indicator unit, an audio warning unit, and 

a RED attention light. 

Flasher and Excitation Unit. 

3, This unit houses two double coil, high speed 
relays, one coil being the operating and the other 
the holding coil with a capacitor and rectifier for 

each warning in series with the operating coil, 
Also housed is a flashing circuit consisting of four 
transistors, two of which are used in a milti-vibrator 
switching circuit and the remaining two as output 
transistors controlling the supply voltage to the 
attention light and cancel switch light. 

The Indicator Unit. 

4. The Indicator Unit groups together the various 
warning lights which are duplicated for each service 
in the event of filament failure, Fitted on the 
unit are the fire detonator push switches, a cancel 
switch for cutting out visual and audible ATTENTION 
warnings, a mute switch for use by ground staff to 
renove warnings which would be “GN" with both engines 

"LIGHTNING" MK.3 
EL 2/2 

stationary and the D.C. bus bars live, anda test 
switch for checking the system for correct operation. 

Audio Warning Unit. 

5. The audio warning unit incorporates a transistorised 
multi-vibrator circuit which, in the event of an 
emergency, feeds a sound resembling a fire bell into 

the pilots headphones, 

OPERATION. 

6. When an emergency occurs the appropriate lamps on 
the indicator unit illuminate, At the same time the 
surge current through the associated capacitor and 
rectifier in the excitation unit energises the 
operating coil of each high speed relay, On closing, 
these complete a “hold in" circuit through a pair 
of their own contacts and the normally closed contacts 
of the attention cancel switch to the "hold in“ coil 
of each relay and through other contacts, fecds a 
positive from one relay to the audio warning unit and 
from the other relay to the flasher circuit which 
controls the action of the attention light, 

Te The above indications will contime as long as 
the emergency exists but depressing the cancel switch 
will de-energise the high speed relays, thus cutting 
off the supply to the audio warning unit and the 
flasher unit, The audio warning will cease, the 
attention light and the cancel switeh light will go 

out, The appropriate WARNING indication will remain 
until the emergency has been rectified, 

TEST S¥ITCH. 

8. <A functional check of the system can be made by 
depressing the test switch. The following indications 
should appear simultaneously with depression of the 
test switch, 

(a) The Attention light Flashes, 

(b) ‘The Audio Warning is injected into the Pilots 
Headphones,
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(c) All the Warning Lights on the Indicator Unit 
are illuminated, 

(a4) The Cancel Switch Light Flashes, 

(e) The Fire Extinguisher Switch Lights are 
illuminated, 

(f) The Mute Switch Light is illuminated, 

9. When the test switch is released the following 
should ocour :- 

(a) The Attention Light Continues to Flash, 

(>) Te Audio Werning Continues to Operate. 

(ce) All Warning Lights on the Indicator Unit 
are Extinguished, 

(a) The Cancel Switch light contimes to Flesh, 

(e) ‘The Fire Extinguisher Switch Lights are 
Extinguished. 

(f) The Mute Switch Light is Extinguished, 

40. Depressing the cancel switch should cause 
the attention light and cancel switch light to 

be extinguished, and the audio warning to cease,
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CHAPTER 3 = AUXILIARY WARNING SYSTEM 

(and additional warnings) 

Para, 4 = General, 
Pare, 2 - Indictor Panel, 
Para, 3 - Operation, 
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GENERAL 

4. The warnings given on the AUXTLIARY WARNING PANEL 
are of a less critical nature than those previously 

Gescribed in Chapter 2 and are mainly associated with 
engine services, The warnings given are as follows:- 

(a) Fuel Pressure - 
ef Fuel Pressure = No.2 Engine. 

ce) Oil Pressure - No.4 Engine. 
a) Oil Pressure = No.2 Engine. 

(e) Reheat Top Temperature Trip - No.1 Engine. 
(£) Reheat Top Temperature Trip - No.2 Engire. 
(g) Alternator Failure, 
(h) Air Turbine Stall Warning. 
(4) No.1 Power Contrels Hydrenlic Failure. 
rf No.2 Power Controls Hydraulic Failure. 

k) Main D.C. Generator Failure. 
1) Ice Warning. 

(m) Canopy Unlock. 

INDICATOR PANEL 

2. ‘The indicator panel, mounted on the starboard 
canopy sill, houses the warning lights, four for 
each warning, wired in paralleled pairs in case of 
filement failure, the appropriate pair of lamps being 
selected by means of the NIGHT/DAY switch on the unit. 
To counteract the possibility of the introduction of 
stray feeds due to the method of night/day switching, 
blocking rectifiers are wired in series with each pair 
of lamps. These rectifiers are also fitted in the 
panel. 

OPERATION 

3. All warning circuits are D.C. operated and all 
are similar in operation. When the appropriate warning 
switch or relay is made, a supply is fed via the 
rectifiers to the lamps and, as the eerth circuit is 
completed via the NIGHT/DAY switch, the appropriate 
lamps are illuminated. 

ENGINE OTL AND FUEL PRESSURE WARNINGS 

4. In these circuits low voltage filaments are used. 

The 100 Ohm resistors drop the voltage to the filaments 
via the pressure switches but in the test circuit 62 
Ohn resistors are used as voltage droppers. The reason 
for this being that the 62 Chm resistors provide the 
correct test voltage, but the 100 chm resistors limit 
the current if one of the parallel filaments open circuit. 

TESTING 

5. The system can be checked by pressing the test 
switch located at the forward end of the panel, This 
checks the contimity of the lamp filaments and panel 
wiring. Whilst pressing the test switch, the NIGHT/DAT 
switch should be cperated to test both pairs of lemp 
filaments. 

ADDITIONAL WARNINGS. 

OXYGEN FLOW 

6. A diaphragm operated switch fitted in the oxygen 
regulator controls a magnetic indicator located on 
the port top panels, The action of the pilot's 
breathing alternately makes and breaks the diaphragm 
operated switch and the indicator fed by this switch 
is energised white or de-energised black to show 
respiratory pulses under normal demand conditions. 
Under pressure breathing conditions the indicator 
would remain permanently energised owing to the 
displacement of the diaphragm holding the switch made. 

CANOFY OPERATION 

7. j&A warning horn is installed in the cockpit to 
warn personnel whenever the power operated canopy is 
being opened cr closed. 

CANOPY UNLOCK 

8. ‘Two parallel connected micro~switches operated 
by the canopy locking mechanism feed a D.C. supply 
to two warning lemps fitted in the auxiliary 
warning panel, When the canopy is locked the micro 
switches open, breaking the supply to the warning 
lamps.
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