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Anders Mathisen, London, England, assignor {o
Graviner Manufacturing Company Limited,
High Holborn, London, England

Application August 8, 1939, Serial No. 289,062

4 Claims.

This invention relates to fire fighting equip-
ment for use in aircraft, and particularly to sys-
tems for multi-engined aircraft, employing elec-
trically actuated fire preventing and extinguish-

5 ing systems. : ‘ :

One object of the invention Is'to provide fire
fighting ‘equipment- of the kind comprising an
electrically actuated fire extinguishing fiuid con-
tainer associated with the aircraft engine, or in
the case' of multi-engined aircraft,  associated
with each of the engines, said container or con-
tainers being capable of discharge by electric
current controlled by any one of a plurality of
automatic or manually operated circuit control-
ling switches. .

Another object of the invention is to reduce
“the amount and welght of fire fighting equip-
ment in a multi-engined aircraft by providing
only a single impact operated switch to effect
discharge of all the said containers when the air-
craft is subjected to abnormal deceleration.

A further object of the invention is to provide
in multi-engined aircraft a. single gravity op-
erated switch which will effect discharge of fluid
from all the said containers if the aircraft ac-
cidentally overturns when alighting, without
creating crash conditions.

A still further object’ of the invention is fo
provide in the engine nacelle or in each engine
nacelle, one or more flame or temperature in-
crease responsive devices associated with the fire
evtinguishing fluid container or containers for
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> at particular nacelle so that on the occurrence-

of sbnormal temperature in a nacelle, the ap-
propriate device will operate to effect discharge
of fiuid from the appropriate container or.con-
tainers. : )

. Vet another object of the invention is to pro-
" - vide means in such fire fighting systems whereby

35

" 49 the pilot or otheér operator may selectively op-

“grate ‘any one fluid container from the control
compartment to effect discharge of fluid from the
container. : R

; The foregoing and other objects of the inven-

45 tion will be apparent from a consideration of

. the following description of certain embodiments
of the invention shown by way of example in the
accompanying drawings, for the purpose of illus-
trating the manner in which the invention may
be carried into effect. :

Figure 1 is a wiring diagram of the fire fighting
equipment upon a twin engined aircraft, -

Figure 2 is a side elevation of a twin engined
alrcraft, '
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(CL. 169—2)

Figure 3 is a front elevation in partial sectlon
of Pigure 2, ’

Figures 4 end 4A which are respectively the
left and right halves of one continuous drawing,
together show a wiring disgram of the fire fight- &
ing equipment upon a four engined aircrait,

Figures 5 and 5A which are respectively the left
and right halves of one continuous drawing, to-
gether show -a modification of the wiring dia-
gram of Flgure 4, .10

Pigure 6 is & front elevation with cover removed
of a multi-contact switch arranged to effect op--
eration of up to six fire extinguishing liquid con-
tainers and .

Tgure 7 is a sectional elevation of Figure 6.
~ Referring to the drawings and more especially
to Figures 1, 2 and 3, letter a denotes the fuselage . -
or hull of an aircraft and b the engine nacelles
built out on the wings ¢ of the aircraft. The
fire fighting equipment comprises a fire extin-
guishing liquid container 3 associated with each
individual engine. Associated with each éngine
is one or more flame or temperature rise respon-
.sive devices denoted 2 in the drawings. The
equipment in individual engine nacelles com-~
prises a three-way terminal block 4 provided with
a centre terminal 5 and outer terminals 6 and 7.
A twin lead cable 8 extending from any suitable
electric current supply source such as the air-
craft battery 9 has the-leads connected to ter-
minals 5 and 7 whereas a twin lead cable 10 from
container 3 has the leads connected to terminals
B and 6, switch 2 having the leads from its twin
lead cable {f connected to terminals 6 and 1 so
that closure of the contacts in switch 2 energises
the fuse in the fire extinguishing liquid container.

In aircraft crashes it is important that dis-
charge of the containers 3 is effected as soon as
possible and in any case before a fire breaks out.
Inertia element operated switch 2 is therefore 40
mounted forward in the lower part of fuselage of
hull ¢ as-shown in Figures 2 and 3 so that in an

“accidental -crash. the switch will operate at the
first moment of impact to effect discharge of all
containers 3. before or during the severance of 46

. the engines from the aircraft and by this means
outbreak of fire-may be prevented.: . )

In addition to switches 2 and 12 manually op-
-erated push button switches 13 and I£ are pro-
vided in the pilot’s compartment so that if either.
‘one of the engines catches fire during flight or
during starting the pllot can effect discharge
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- of the appropriate container 3 by pressing the

push button switch. .

Referring now to Figures 6 and 7 which show &6
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in front elevation and section respectively part of
themechanism of switch 12, it will be seen that the
switch comprises a plurality of pairs of contacts
1§ and 16, contacts 16 being provided with insula-
tion members 17 which are adapted to be actu-
ated by a cam (8 controlled by inertia element
operated mechanism.

Contacts 15 and 16 are provided with soldering
tags or the like to which connecting wires 19 are
soldered, the wires from individual pairs of con-
tacts 15 and 16 being connected to pairs of con-
tact terminals 20, 21, 22, 23, 24 and 25.

T'win lead cables 26 and 27 extend from selected
‘pairs of terminals 20 to 25 to terminals 6 and 1
upon block 4 and twin lead cables 28 and 29 ex-
tend from push button switches 13 and {4 to the
terminals to which cables 26 and 271 are con-
nected as shown in Figure 1 whereby operation

. of containers 3 can be effected by switches (3 and

20

40

45

(4 without extending separate leads from these

switches to terminal block 4. Terminals 20 to
25 are secured in an insulation block 30 secured
to the casing of switch {2 by screws or the like
as indicated in Figures 6 and 7 and an insulation
material cover 3{ is adapted to be secured over
terminals 20 to 25 as shown in Figure 7 to pro-
tect and insulate said terminals.

Contacts 15 and 16 are arranged in pairs spaced
by insulation material as shown in Figure 7, two
pairs being arranged in a block and secured to
the casing of switch 12 by screws or the like and
as shown in Figure 6 three blocks of two pairs
of contacts are arranged in switch {2 so as to
permit operation of up to six extinguishers.

As shown in Figures 4 and 4A of the drawings
a four engined aircraft is.equipped with fire fight-
ing equipment- according to the invention and
in this case four pairs of contacts 15 and 16 are
utilised in switch 12 and four push button switches
13 and 14 and {13 and ({4 are provided in the
pilot’s cockpit as shown in the wiring diagram.
As will be seen by referring to Figure 4 two flame
switches 2 are provided in each engine nacelle.

Referring to Figures 5 and 5A of the drawings
the wiring diagram shows an arrangement in
the engine nacelle similar to the arrangement
shown in Figures 4 and 4A. However, in addi-
tion to inertia element operated switch 12 a grav-
ity element operated switch 112 is provided.

The function of switch 112 is to effect dis-
charge of all extinguishers 3 if the aireraft turns
over inadvertently upon its back, for example,
during landing without being subjected to suffi-
cient impact to cause switch {2 to operate. ‘As
it is not desired that switch {12 should be liable
to operate during inverted flight or aerobatics the

-electric current supply from the aircraft battery

is connected to switch 112 over a switch 32 which
may be operated to disconnect the battery cur-
rent to switch 112 whenever the aircraft. leaves
the ground and reconnected when the aircraft is
about to land. A gravity switch for this purpose,
and an automatic switch for automatically dis-

© connecting the gravity switch except when the

2,189,147
.aircraft is about to alight, are shown in the co-

pending application of H. M. Salmond and A.
Mathisen Serial No. 300,833 filed October 23, 1939,
The electrical connections from switch 32 toswitch
112 are connected together or common end to the
terminals of insulation block 30 which are con-
nected to contacts 15, for example, whereas the
contact terminals connected to the corresponding
contacts 16 are connected to the terminals upon
switch 12 in such a manner that when all the
contacts in switch 112 are closed current can flow
from the battery over contact 32 through the
fuses of fire extinguishing liquid containers 3
back to the battery to effect discharge of the con-
tainers. In actual practise this is conveniently
effected owing to the fact that twin lead cables
have the separate leads marked for example by
blue and red coloured marking threads so that
individual leads can be distinguished at both ends
of a long length of twin lead cable.

Having thus fully described my invention, what
I claim as new and desire to protect by Letters
Patent is:

+1. In a fire-extinguishing system for a multiple
engine air craft having a plurality of nacelles re-
spectively for its engines, a plurality of individual
containers containing fire extinguishing fluid and
positioned respectively one in each engine nacelle,
individual electrically actuatable release means

" on each of said containers for releasing fluid there-

from, a central control multiple contact switch
having individual pairs of contacts for each of
said containers, impact responsive means mount-
ed for actuating said switch, individual manually
operable switch means connected across each of
said pairs of contacts respectively, and individ-
ual connections between each of said release
means and each of said pairs of contacts, whereby
excessive deceleration of said aircraft causes dis-
charge from all of said containers, and each of
said containers may be selectively manually dis-
charged.

2. A system according to claim 1, said central
control switch being mounted forward in the
lower part of the fuselage of said aircraft.

3. A system according to claim 1, and an aux-
iliary multiple contact gravity operable switch
mounted on said aircraft adjacent said central
control switch and having individual pairs of con-
tacts for each.of said containers connected re-
spectively to the pairs of contacts of said central
control switch.

4. A system according to claim 1, an auxiliary
multiple contact gravity operable switch mounted
on said aircraft adjacent said central control
switch and having individual pairs of contacts for
each of said containers connected respectively to
the pairs of contacts of said central control switch,
and control means for selectively placing said
auxiliary gravity switch into operating condition
only when said aircraft is about to land and for
removing it from operating condition at other
times.

ANDERS MATHISEN.,

By

20

30

35

eIt

:'()



