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1. 

This invention relates to improvements in 
fluid medium dispensing Systems, such as fire 
extinguishing systems, and is particularly di 
rected to Such Systems suitable for use in aircraft 
and the like, wherein the fire extinguishing me 
dium may be directed for distribution to One or 
more Selected points of use. 

In Such systems, there is a Source of Supply 
of the fire extinguishing medium, such as one 
or more containers for the medium, which con 
tainers are each provided with a release valve, 
which when opened permits the discharge of the 
medium into a discharge conduit. Branch con 
duits extend from the discharge conduit to points 
of use, which may be the Several engine nacelles 
of the aircraft, for example. Each of the branch 
conduits is provided with a secondary or direction 
valve, which valves are opened selectively by the 
operator to direct the medium to the Selected 
point of use. 

In Such Systems, it is sometimes necessary that 
the direction valve be opened before the release 
Valve. Under fire conditions and the resulting 
excitement, it is possible, with systems as hereto 
fore installed, to inadvertently open the release 
valve first, which, with certain types of direction 
valves, results in the inability to open the direc 
tion Valve, Whereby the System would be rendered 
ineffective, 
Such Systems, as at present constructed, in 

clude a separate direction valve for each branch 
line and the necessary means for operating each 
valve by remote control, which include electric 
wiring extending from the operator's station to 
a Solenoid asSociated with the valve for opening 
the same. Separate electric wiring and solenoids 
are also provided for opening the release valves. 
This wiring generally passes through junction 
boxes, and accidental application of the hot side 
voltage during testing or repairing of the Sys 
tem, results in accidental opening of the release 
valves. 

Accordingly, an object of the present invention 
resides in the provision of a System of the chair 
acter indicated having means whereby the proper 
sequential operation of the direction and release 
valves is assured. 
Another object resides in the provision of a Sys 

tem, wherein the number of direction Valves emi 
ployed is less than the number of branch lines, 
thereby reducing the expense and weight of the 
System, desiderata in aircraft. 
Another object resides in the provision of 

means for preventing the accidental discharge of 
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the medium during testing or repairing of the 
System. 
A further object resides in the provision of a 

System wherein the direction valve may be se 
lected manually and simultaneously with feather 
ing the propeller and shutting off the oil and fuel 
Supply to the selected engine, and wherein the 
neceSSaily Sequential Operation of the direction 
and release valves is assured. 
A still further object is the provision of a sys 

tem of the character indicated which is efficient 
for the intended purpose and which can read 
ily be operated, even by a novice, without any 
Complicated or involved Operating instructions. 
Other and further objects not specifically men 

tioned will be manifest from the following de 
Scription and accompanying drawings, in which 
drawings: 

Fig. 1 is a schematic view of the system of the 
present invention as applied to the protection of 
four spaces, e.g. the nacelles of a four engine air 
craft. 

Fig. 2 is a Schematic wiring diagram for op 
eration of the valve actuators of the system of 
Fig. 1. 

Fig. 3 is a chart showing the direction valves 
to be operated by the respective switches of Fig. 
2 in order to direct the medium to the respec 
tive Spaces of Fig. 4. 

Fig. 4 is a view similar to Fig. 1, but as applied 
to the protection of six spaces, e. g. the nacelles 
of a six engine aircraft. 

Fig. 5 is a schematic wiring diagram for the 
System of Fig. 3. 

Fig. 6 is a chart showing the direction valves 
to be operated by the respective switches of 
Fig. 5. 

Fig. 7 is a Schematic wiring diagram for the 
release valves. 

Fig. 8 is a similar view of a modified wiring 
diagram for the release valves. 

Fig. 9 is a Sectional view of One form of Switch 
mechanism for the System. 

Fig. 10 is a sectional view of another form of 
Switch mechanism for the system. 

Fig. 11 is a front elevational view of a switch 
plate for Supporting the switch mechanism and 
adapted for mounting on the instrument panel 
Of the aircraft, 

Fig. 12 is a Schematic sectional view of one of 
the direction Valves. 

Fig. 13 is a schematic sectional view of another 
direction valve. 

Fig. 14 is a Schematic sectional view of One of 
the release valves; and 
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Fig. 15 is a wiring diagram for a modified 
System. 

Referring to the drawings in detail, the system 
shown in Fig. 1 includes a main bank of con 
tainers 0 for fire extinguishing medium, and a 
reServe bank of containers 2. The fire ex 
tinguishing medium may be liquid carbon dioxide, 
liquid methyl bromide, or any other fire extin 
guishing medium stored in a container under the 
preSSure of a fluid medium or otherwise adapted 
to be discharged under the pressure of a fuid 
medium. Three containers are shown in each 
bank, but it is to be understood that any desired 
number may be employed. The containers of 
each bank may be connected directly, or, as illus 
trated, through their discharge heads, to a dis 
charge conduit 4. Discharge line extensions 6 
and 8 provide communication between the dis 
charge conduit 4 and branch conduits 2 which 
extend from the discharge conduit extensions to 
Several points of use, which may be the engine 
nacelles of the Craft. 
In Fig. 1, four protected spaces or points of 

use are shown, designated by the numerals , 2. 
3 and 4, which in this case, represent the nacelles 
of the four engines of the craft. The flow of fire 
extinguishing medium from the discharge conduit 
4, through the discharge line extensions 6 and 
8, to the branch conduits 20 leading to these 

Spaces, is controlled by secondary, selector or 
direction valves designated 22A, 22B and 22C. 
The valves 22A and 22C may be of the type illus 
trated in Fig. 12, and the valve 22B may be of the 
type illustrated in Fig. 13, the latter valve being 
common to all of the branch lines 20, in that the 
fluid medium must pass through this valve before 
reaching any of the branch lines, as will be 
understood from the description to follow. 
Each of these valves is controlled or actuated 

by a Solenoid, diagrammatically shown in Fig. 2. 
and designated 22A-, 22B- and 22C-, re 
spectively. 
These Solenoids, when energized, rotate a block 

ing segment 24 (Figs. 12 and 13) in the respective 
valves to block off one of the branch lines, in 
the manner hereinafter described. The blocking 
Segments are held in their respective rotated posi 
tions by the pressure of the fluid medium until 
there is a predetermined drop in the pressure due 
to the discharge of the medium, after which the 
Segments return to their respective normal 
positions. . . 
Each container of the main bank to and the 

reserve bank 2 has a discharge head designated 
26 provided with a release valve 28 (Fig. 14). 
These release valves are each controlled or actu 
ated by a Solenoid, diagrammatically shown in 
Fig. 7 and designated 36, 38 and 40 and 36', 38' 
and 40, respectively. Each of these solenoids, 
when energized, unseats its respective valve 28, 
whereby to release the medium from its con 
tainer to the discharge conduit, in the manner 
aS more fully described hereinafter. 
The electric circuits shown in Figs. 2 and 5, 

for energizing the Solenoids of the direction 
Valves, and the circuits shown in Figs. 7 and 8, 
for energizing the Solenoids of the release valves, 
are each controlled by the sequence SWitch 
mechanism shown in Fig. 9 or 10. The number 
of Switch mechanisms provided, corresponds to 
the number of spaces to be protected, and each 
being identical in structure, one only will be de 
Scribed in detail. 
The Sequence Switch mechanism of Fig. 9 com 

prises a frame 42 supporting a pair of Small 
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4. 
Switches or Switchettes 44 and 46, arranged in 
tanden, so as to occupy a minimum of space on 
the back of a Switch plate 48, shown in Fig. 11, 
on which the Switch mechanism is mounted. One 
SWitch 44 is provided in each circuit of each 
Solenoid direction valve, and one switch 46 is pro 
Vided in each circuit for the solenoid release 
valves. The Switch 44 includes a push button 5, 
and the Switch 46 includes a push button 52. 
The push button 50 of the switch A4 is adapted 
to be depressed to close the circuit to its solenoid 
by means of a pivoted cover plate 54. A nose 
56 of the cover plate 54, when the cover plate 
is raised about its pivot 58, engages a spring 
member 60 and moves it against the button 50, 
whereby the button is depressed to close the cir 
cuit to the direction valve solenoid. 
The cover plate 54 completely covers a push 

button 62 mounted on a slidable stirrup or arm 
64, the inner end of which is in alignment with 
the button 52, so that when the button 62 is 
depressed it in turn will depress the button 52, 
whereby to close the circuit to the release valve 
Solenoids. 
By having each cover plate 54 completely cover 

its respective button 62, the push buttons 62 
Can not be depressed to operate the release valve 
Solenoids until the cover plate is raised, as here 
inbefore mentioned, the circuit of the direction 
Valve Solenoid is closed and the button 62 is ex 
posed, so that it can be depressed by the operator 
to close the circuit to the release valve Solenoids. 
In operation of the system illustrated in Figs. 1, 

2 and 7, employing the Switch of Fig. 9, assuming 
that a fire has broken out in or adjacent engine 
No. 1, the operator raises the cover plate marked 
“No. 1' (Fig. 11). This will not close any sole 
noid circuit (Fig. 2) because, in the system of 
the present invention, there is no Solenoid waive 
for the branch line to engine No. 1, as will be un 
derstood from the description to follow. . This 
lack of a Solenoid valve for that line need not be 
known to the operator. All that he needs to 
know is that he must lift the cover plate, whereby 
to expose the button 62, which he then presses. 
The pressing of the button 62 closes the circuit 
(Fig. 7), through the switch 46-, to the solenoid 
release valves of the containers 0 of the main 
bank, whereby current will flow from its source 
through line 10, contact 72-, switch 46-, con 
tact 4-, line 6, line 18, switch 80 (the latter 
being a double throw switch which is normally 
closed, to the circuit of the solenoids 36, 38 and 
40), and through line 82 to the solenoids 36, 38 
and 40, whereby the solenoids will be energized 
to effect opening of the release valves 28. Upon 
Opening of the release valves, the fire extinguish 
ing medium will be released to the discharge con 
duit 4 (Fig. 1), and thence through valves 22B 
and 22A and branch conduit 20 to engine No. 1, 
the valves 22B and 22A being normally open to 
permit the flow of medium to the said branch 
Conduit, 
ASSunning that a fire breaks out in or adjacent 

engine No. 2, the operator lifts the cover plate 
marked "No. 2' (Fig. 9), whereby the push but 
ton 50 will be depressed to close switch 44-2 (Fig. 
2), thereby closing the circuit from its source of 
Current through line 86 (Fig. 2), and through 
SWitch 44-2 to the solenoid 22A-, to energize 
the Same. Energization of the solenoid 22A-f 
causes the direction valve 22A to operate, thereby 
rotating the blocking segment 24 (Fig. 12) in a 
counterclockwise direction to the dotted line po 
sition shown in Fig. 12, to block off the branch 
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line to engine No. 1, and open the branch line to 
engine No. 2. When the cover plate “No. 2' is 
raised, in the manner described, the operator 
presses the push button 62 (Fig. 9), which in 
turn depresses the button 52 closing switch 46-2 
to complete the circuit to the release valve sole 
noids 36, 38 and 40, the current passing from its 
source through line 70 (Fig. 7) through contact 
2-2, switch 46-2, contact 4-2, line 88, line 

T8, switch 80, and line 82 to the release valve Sole 
noids. Energization of the Solenoids effects open 
ing of the release valves, whereby the fire ex 
tinguishing medium will be discharged through 
the discharge conduit 4 (Fig. 1), valve 22-B 
and valve 22A to engine No. 2, or the nacelle of 
that engine. 
When it is desired to discharge the medium 

to engine No. 4 (Fig. 1), the raising of the cover 
plate marked “No. 4' will close the circuit to the 
Solenoid 22B- of direction valve 22B Only, 
whereby the blocking segment 24 of that valve 
(Fig. 13) will be rotated in a counterclockwise 
direction to the dotted line position, to block off 
the branch line to valve 22A and engines NoS. 
and 2. The valve 22C at this time being open, 
the medium Will foW directly to engine No. 4. As 
will be seen from the diagram of Fig. 2, the clos 
ing of the switch 44-4 will complete the circuit 
directly from line 86 to solenoid 22B-. 
When it is desired to direct the medium to en 

gine No. 3, the valves 22B and 22C are operated, 
the operation of the valve 22C blocking off the 
line to engine No. 4 and opening the line to en 
gine No. 3 in the same manner as previously de 
scribed in connection with the operation of valve 
22A. The circuit for the Solenoid valves 22B and 
22C may be traced (Fig. 2) from the source of 
current, through line 86 and switch 44-3, to 
Solenoid 22C- of valve 22C, and through branch 
line 90 and Switch 44-4 to Solenoid 22B- of 
valve 22B. 
The direction valves 22A and 22C are similar in 

construction, and their respective blocking seg 
ment 24, as well as the blocking segment of direc 
tion valve 22B, are normally in the positions 
shown in full lines in Figs. 12 and 13, respectively. 
These segments, when rotated to their dotted line 
positions, as shown in Figs. 12 and 13, are re 
tained in their rotated positions under the in 
fluence of the pressure medium, and return to 
their full line, or normal, positions when the 
medium has been discharged and pressure of the 
fluid media, on the segments thereby relieved. 

It will be seen from the foregoing, and from the 
chart of Fig. 3, that when the cover plate marked 
“No. 1' is raised, no circuit is closed and no di 
rection valve is operated; but when the associated 
button 62 is depressed the circuit to the release 
valves is closed and those valves opened, whereby 
medium is directed through the normally open 
valves 22B and 22A to engine No. 1. When the 
cover plate marked "No. 2' is raised, the circuit, 
to Solenoid 22A- of direction valve 22A is closed, 
whereby to rotate the segment 24 of that valve to 
close the branch conduit to engine No. 1 and to 
open the branch conduit to engine No. 2, When 
cover plate marked 'No. 3' is raised, Solenoids 
22B- and 22C- of direction valves 22B and 
22C, respectively, are operated, whereby to ro 
tate segment 24 of Valve 22B to close off the 
branch lines to engines Nos. 1 and 2, and to ro 
tate the segment 24 of valve 22C to open the 
branch line to engine No. 3 and close off the 
branch line to engine No. 4. When cover plate 
marked "No. 4' is raised, only solenoid 22B 
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6 
of direction valve 22B is operated, whereby the 
medium is directed away from discharge line 
extension 6 to engine No. 4, the valve 22C at this 
time being closed to the branch conduit leading 
to engine No. 3 and being open to the branch 
line leading to engine No. 4. 
The operation of the system for a six engine 

aircraft, as shown in Figs. 4 and 5, is similar to 
that of the System of Figs. 1 and 2, except for 
the additional electrical circuits for the addi 
tional direction valves. 

In the operation of the system of Figs. 4 and 5, 
When it is desired to direct the medium to engine 
No. 1, the operator raises the cover plate marked 
"No. 1' (Fig. 11). This will not close any solenoid 
circuit because, in this system, as in the system of 
Figs. 1 and 2, there is no Solenoid valve for the 
branch line to engine No. 1. When the cover 
plate No. 1 is raised, however, the push button 62 
is exposed, which the operator then presses. The 
pressing of any of the buttons 62 closes the cir 
cuit to the release Valves in the same manner as 
previously described in connection with the cir 
cuit of Fig. 7, hence it is unnecessary to describe 
Such operation in connection with the release 
valves of the System of Figs, 4 and 5. 

In operating the direction valves of the system. 
of Figs, 4 and 5, upon raising the cover plates, 
circuits are completed to the respective solenoids 
Of those Valves. 
When the cover plate marked “No. 2' is raised, 

the push botton 50 (Fig. 9) will thereby be de 
pressed, whereby to close switch. 92-2 (Fig. 5), 
which results in the closing of a circuit from the 
Source of current through line 94, and through 
Switch 92-2 to Solenoid 92A- to energize the 
same and cause the blocking segment 24 of di 
rection valve 92A to rotate and block off the 
branch line to engine No. 1, and open the branch 
line to engine No. 2. When the cover marked 
"No. 3' is raised, the push button 50 (Fig. 9) will 
be depressed, whereby to close switch 92-3 (Fig. 
5), and complete a circuit from the Source of 
current through line 94, and through Switch 
92-3 to solenoid 92B-? to energize the same 
and cause the blocking segment 24 of direction 
valve 32B to rotate and block off the branch lines 
to engines Nos. 1 and 2 and open the branch line 
to engine No. 3. When the cover plate marked 
'No. 4' is raised and Switch 92-4 closed there 
by, a circuit is completed to Solenoid 92D-- of 
the direction valve 92D through line 94 and 
SWitch 32-4. The closing of the Switch. 92-4 
also completes a circuit to solenoid 92C-. This 
circuit may be traced from the source of current 
Supply, through line 94, switch 92-4, line 96, 
switch 92-5, lines 98, 0, 02, switch 92-6, and 
line 04 to the solenoid 920-i. The energization 
of the latter Solenoid causes the blocking segment, 
24 of the valve 92C to rotate and block off the 
lines leading to valves 92A and 92B and engines 
NoS. 1, 2 and 3, and to open the line leading to 
Valve 92D, the blocking segment of which was 
rotated upon energization of the solenoid 92D-1, 
as previously described, whereby to block off the 
line leading to valve 92E and engines Nos. 5 and 6, 
and to open the line to engine No. 4. When the 
cover plate marked “No. 5'' is raised, and switch 
2-5 is closely thereby, a circuit is completed to 

solenoid 32E-f of the direction valve 9 SE, 
through line 94 and Switch 92-5. The closing of 
the SWitch 92-5 also completes a circuit to 
Solenoid 92C-. The latter circuit may be traced 
from the Source of current Supply, through line 
94, Switch 92-5, line 06, switch 32-4, lines 98, 
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to and O2, switch. 92-6 and line iO4 to the 
solenoid 920-. The energization of the latter 
solenoid operates the direction valve 92C in the 
same manner as previously described. The ener 
gization of solenoid 92E- will block off the line 
to engine No. 6 and open the line to engine No. 5, 
as will be understood from the previous descrip 
tion. When the cover plate marked "No. 6' is 
raised and the switch 92-6 is closed thereby, a 
circuit is completed from line 94, through Switch 
92-6, and line 4 to the solenoid 92C-, where 
by to energize that solenoid and operate the di 
rection valve 82C to direct the fluid medium to 
engine No. 6, the valves 92D and 92E at that time 
being in their respective normal positions block 
ing off the lines to engines 4 and 5, respectively. 

It Will be noted that in the systems of FigS. 1 
and 4, the number of direction valves required 
for operation of the systems is less than the num 
ber of spaces or engines protected. In the SyS 
tem of Fig. 1, four spaces or engines are pro 
tected by the use of three direction valves, and 
in the system of Fig. 4, six spaces or engines are 
protected by five direction valves. The reduc 
tion in the number of direction valves reduces the 
weight of the aircraft as well as the expense of 
the System. 
The switch mechanism, shown in Fig. 10, is 

similar to that of Fig. 9, except that a lever or 
toggle arm ff ) is provided under the cover plate 
54, instead of the push button 62. This Switch 
mechanism provides convenient means for 
SWitching from the main to the reserve bank of 
containers and vice versa. When the lever 0 
is in one position it closes the circuit to the main 
bank of containers , and when in another posi 
tion closes the circuit to the reserve bank of con 
tainerS 2. 
The lever f is pivotally mounted in the Switch 

frame at 2 and has an arm 4 pivotally COn 
nected thereto at f : 5. This arm f4 Operates a 
sliding stirrup 8, similar to the stirrup 64 of 
Fig. 9. The stirrup has an end piece 2) which 
extends laterally between opposed push buttons 
22 and 24, which buttons are adapted to be de 

pressed by the end piece 20 of the stirrup f 8, 
upon manipulation of the lever 9. When the 
lever is raised about its pivot, the stirrup is moved 

10 

5 

20 

25 

30 

35 

40 

to the right, as viewed in Fig. 10, to depress the 
button 24 and close switch f 28; and when the 
lever is depressed, the stirrup is moved to the left, 
as viewed in Fig. 10, to depress the button 22 
and close switch 26. Switch 26, as shown in 
Fig. 7, when closed, completes the circuit to the 
release valves 36, 38 and 40 of the main bank of 
containers , through the contacts of Switch 89 
and line 82. Switch 28, as shown in Fig. 7, when 
closed, completes the circuit to the release valves 
36', 38' and 40' of the reserve bank of containers 
2. It is to be understood that the wiring of the 

switches 26 and 28 may be reversed so that the 
lever fo, when raised, will effect closing of the 
circuit to the release valves of the reserve bank 
of containers, and when depressed will close the 
circuit to the release valves of the main bank of 
containers. 
As will be seen from Fig. 7, the double throw 

SWitch 80 is normally closed to the circuit of the 
solenoid release valves of the main bank of cyl 
inders, when the switch mechanism of Fig. 9 is 
employed. When the main bank supply has been 
exhaused, this switch is thrown to bring the 
solenoid valves of the reserve bank of cylinders 
in to the circuit. When the SWitch mechanism 
of Fig. 10 is employed the switch 80 is in neutral 
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position, whereby closing of the switch 26 will 
complete the circuit to the Solenoid release Valves 
36, 38 and 4 of the main bank, and closing of 
the switch 28 will complete the circuit to the 
solenoid release valves 36', 38' and 40' of the re 
Serve bank of containers. 
A single throw switch 84 is provided for Switch 

ing from the main to reserve banks, and vice 
versa, in the system of Fig. 8. In this figure, the 
same reference character's are employed as in 
Fig. 7. 
The systems of Figs. 7 and 8 are employed 

where the wiring to the Solenoids passes through 
junction boxes, wherein accidental application 
of the hot side voltage might occur, resulting 
in accidental opening of the release and direc 
tion valves and the discharge of the medium as, 
for example, in testing or Working on other cir 
cuits in the junction box. 
When the system is undergoing repair, or at 

any other desired time, it is desirable to prevent 
such accidental operation of the Valves, and a,c- 
cordingly, in the diagram of Fig. 7, provision is 
made for grounding the circuits during testing 
and repairing. In this diagram, the double 
throw switch 8, when thrown to - one position 
will ground the ?nain line at C, While the re 
serve line is grounded at D, and when thrown to 
its other position will ground the reserve line at 
E, while the main line is grounded at D. 
In the System of Fig. 8, the line B is normally 

grounded at A through switches 46-, 4-6-2 and 
36-3, as shown in the drawing, So that in the 
event of accidental Connection of the line B to 
the hot side voltage of another circuit in the 
junction box, as at C for example, a dead Short 
circuit is set up from A to C whereby to blow a 
fuse or open a circuit breaker in the line C of 
the other circuit. 
The modification illustrated in Fig. 15 shows 

the sequence system of the present invention as 
applied to an airplane fire extinguishing System 
wherein the Switches in the circuits for the Sole 
noids of the direction valves are operated manu 
ally before the circuit to the source of electric 
energy is completed. In this system, tWo Se 
quence switch mechanisms are employed, one of 
Which is operated When the main bank Of Con 
tainers is to be discharged, and the other when 
the reserve bank of containers is to be discharged. 
In some installations of airplane fire extin 

guishing systems, a gang bar or similar device is 
employed for manually selecting the direction 
valve to be operated, or for operating the selected 
direction valve. The gang bar, in addition to 
selecting or operating the direction valve for a 
selected engine, also operates means to feather 
the propeller of that engine, close a valve to shut 
off the Oil Supply and close a Valve to Shut off the 
fuel Supply to that engine. 
In the modification shown in Fig. 15, a gang 

bar 30 is schematically illustrated, which is 
mechanically connected by a cable 32 which 
passes over pulleys 34 and 36, to Switch 44-4 
of the Solenoid 22B- of the direction valve 22B. 
Cables 38, 49 and 42 are also connected to the 
gang bar whereby to operate, respectively, means 
(not shown) for feathering the propeller of 
engine No. 4, a Wave (not shown) to shut of 
the oil supply to engine No. 4, and a valve (not 
shown) to shut off the fuel Supply to that engine. 
When the gang bar 3 is pulled by the opera 

tor, because of the outbreak of fire at engine No. 
4, for example, the SWitch 44-4 is closed, the 
propeller of that engine is feathered and the oil 
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and fuel Supply shut off. While the Operation 
of the gang bar closes the Switch 44-4, it will 
be noted that no current will flow to the sole 
noid 22B-, by reason of the circuit to the source 
of current being open. However, after the switch 
44-4 is closed, in the manner described, the 
Operator raises the cover plate 54 of the Sequence 
SWitch mechanism to close SWitch 44 whereby 
the circuit is completed from the source of cur 
rent to the solenoid 22B-f, the circuit being 
traced from its Source through line 46, Switch 
44, lines 48 and 50, switch 44-4, and line 52 

to the Solenoid 22B-f. The energization of this 
Solenoid Will operate the direction valve 22B in 
the manner previously described. 

After the cover plate 54 is raised, in the man 
ner just described to effect operation of the Sole 
noid direction valve, the Operator presses the but 
ton 62 to close switch 54, whereby to effect en 
ergization of the Solenoid release valves 36, 38 
and 40 and the opening of the release valves 28 of 
the main bank of containers, in the manner pre 
viously described. 
The second sequence SWitch mechanism of Fig. 

15 is operated when the reserve bank of con 
tainers is to be discharged, the operation being 
the same as for the mechanism for the main 
bank of containers as just described. In the 
second sequence switch mechanism, the SWitches 
56 and 58 function similarly to the SWitches 
44 and 54, respectively. 
It Will be understood that While Only four 

cables are shown connected to the gang bar 30 
for performing their respective functions, addi 
tional cables may be employed to perform other 
functions, if desired. It will also be understood 
that while one gang bar 3) has been illustrated, 
there is a similar gang bar provided for each 
engine, whereby to close the respective Switches 
44-3, 44-2 and 44-, in the same manner as 
the Switch 44-4 is closed, and to feather the 
propeller and shut off the oil and fuel Supply to 
the respective engines. 
From the foregoing, it will be seen that the 

present invention provides a fire extinguishing 
system which can readily and Simply be oper 
ated by the lifting of a designated Switch but 
ton cover plate, and pressing the button nor 
mally concealed under the plate, the lifting of . 
the plate closing a circuit to a Similarly des 
ignated solenoid to effect operation of a di 
rection valve, and the pressing of the Switch but 
ton, closing a circuit to effect the release of 
fire extinguishing medium to the point of use 
selected by the designated Switch button cover 
plate. By this arrangement, the proper sequen 
tial operation of the system is assured, it being 
impossible to close the circuit to effect operation 
of a release valve before closing the circuit to 
effect opening of a direction valve. By this ar 
rangment, also, the solenoids of the direction 
valves may be designed for momentary operation, 
whereby to reduce the weight and also to prevent 
overheating or the burning out of the Windings 
which might occur if the solenoids are left en 
ergized for too long a period. As will be under 
stood from the description of the operation of the 
System, the Solenoids are energized only for the 
period during which the cover plate 54 is in raised 
position. After this plate is raised to close the 
circuit to energize its respective direction valve 
solenoid and as soon as the button 62 is de 
pressed to energize the release valve Solenoids, 
the cover plate may be released, whereby to re 
turn to its normal position under the action of its 
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Spring 59, thereby opening the circuit to the 
Solenoid release valve. By energizing the release 
valve Solenoids, upon pressing the button 62, the 
fluid medium is released and the pressure of the 
medium on the blocking segment of the direction 
valve will retain the same open, as previously 
described, So that it is not necessary to maintain 
the direction valve Solenoid energized during the 
discharge of the medium. When no medium is 
flowing, and the circuits to the Solenoids of the 
direction Valves are open, the valve Segment will 
return to its normal position. 
While Seat type release valves are illustrated 

and described, it is to be understood that any 
other type of electrically operated release valve 
may be employed, Such aS, for example, that 
shown in U. S. Patent No. 2,417,082. 

It will also be seen that provision is made 
Whereby the Selection of a direction valve to be 
operated Will simultaneously result in feathering 
of the propeller, and shutting off the oil and fuel 
supply to the engine to which the first extin 
guishing medium is to be directed, and wherein 
the proper sequential operation of the direction 
and release waives is aSSured. 
From the foregoing, it will also be seen that 

the System of the present invention is protected 
against accidental operation in the event of Short 
circuiting during testing or repairing of the Sys 
ten. 

It will be seen also that the present invention 
provides a System wherein a separate direction 
valve is not required for each branch line, thereby 
reducing the Weight Of the System as Well as its 
coSt. 

It is to be understood that while the present 
invention has been described in connection with 
airplane fire extinguishing Systems, it has other 
applications, Such aS, for example, in the lower 
ing of landing gear of aircraft, wherein it is 
necessary to uniock the gear before admitting 
pressure; and any other installation. Wherein 
sequential operation of valves is neceSSary Or de 
sirable. 
While the invention has been described with 

specific reference to the use of a fire extinguish 
ing medium stored in containers under the pres 
sure of a fluid medium, Such, for example, as 
liquid carbon dioxide or liquid methyl bromide, 
the invention is in no way limited by the char 
acter of the fire extinguishing Inedium employed, 
so long as it can be discharged under pressure, 
whether the fire extinguishing medium is nor 
mally under fiuid pressure or whether the fluid 
pressure is developed and/or applied to the fire 
extinguishing medium at the time of operation of 
the System; nor is the invention limited to fire 
extinguishing Systems, it being applicable to use 
with any fiuid mediurn dispensing System, as 
pointed out hereinbefore. The medium to be 
discharged under pressure may accordingly be 
in liquid, gaseous or Solid form, and Inay include 
by way of example, water, dry powder or any 
other medium Suitable for the use intended. 
Similarly, the pressure medium may be of any 
type, for example, compreSSed air, carboin dioxide 
or nitrogen, or the gaseous phase of a liquid fire 
extinguishing medium, as When liquid carbon 
dioxide or liquid methyl bromide are employed, 
Or the pressure medium may be the combustion 
product of a burning liquid or powder. Accord 
ingly, the expressions “fluid medium' and “fire 
extinguishing mediurn under pressure' are en 
ployed in the claims in a broad Sense. 
While preferred embodiments of the present, 



invention have been illustrated and described 
herein, it is to be understood that the present in 
vention is not limited to such precise construc 
tions, wiring or arrangements of parts, as ob 
viously various changes and modifications may 
be made therein without departing from the 
Spirit and Scope of the invention. 

I claim: 
1. A fluid medium dispensing System compris 

ing in combination a receptacle for containing a 
fluid medium adapted to be discharged under 
pressure, an electrically operated release Valve 
for releasing the medium, first switch means for 
closing a circuit to effect operation of Said valve, 
delivery means into which said medium is de 
livered when released, an electrically Operated 
secondary valve in said delivery means for con 
trolling the flow of medium to a point of use, 
second switch means for closing an electric cir 
cuit to effect operation of Said Secondary valve, 
and means aSSociated With Said Second SWitch 
means for preventing the operation of the irst 
switch means until the Second SWitch means has 
been Operated. 

2. A fluid medium dispensing System in a C 
cordance with claim 1, wherein the Second SWitch 
means includes means for normally urging the 
same into open circuit position and thus upon 
operation thereof momentarily closes the circuit 
controlled thereby and then openS Said circuit, 
and wherein the Secondary Valve has means 
operable by the released fluid medium to retain 
the same open after the Second Switch means 
has returned to its normal open circuit position. 

3. A fluid medium dispensing System in a C 
cordance with claim 1, wherein a Switch plate 
is provided for mounting the first and Second 
Switch means, and Wherein the Second SWitch 
means comprises a SWitch arm pivotally mounted 
in juxtaposition to Said irst SWitch means 
Whereby normally to cover the first Switch means. 

4. A fluid medium dispensing System in ac 
cordance with claim 1, having means for ground 
ing said circuits whereby to prevent accidental 
closing of the circuitS and Opening of the Said 
Valves. 

5. A fire extinguishing System comprising in 
combination a Source of fire extinguishing ne 
dium adapted to be discharged under pressure, 
an electrically operated release Waive for releas 
ing the medium from its Source, an electric cir 
cuit for Said Valve, a Switch for closing said cir 
cuit to effect Operation of Said valve, a discharge 
Conduit into which the medium is delivered when 
released, a plurality of branch conduits each 
leading from Said discharge conduit to a point of 
use, an electrically operated direction valve for 
controlling the flow of medium to said branch 
Conduits, an electric circuit for said direction 
Waive, a Second SWitch for closing the last named 
circuit to effect operation of the direction valve, 
and means for Operating said second switch com 
prising a movable member normally preventing 
the Operation of the first switch until after move 
ment of Said member. 

6. A fire extinguishing System in accordance 
With claim 5, having a plurality of direction 
Valves for controlling the flow of medium to the 
branch conduits, and separate switch means for 
closing the circuits to the direction valves to 
effect operation thereof. 

7. A fire extinguishing system in accordance 
With claim 6, wherein one of the direction valves 
is common to a plurality of branch conduits. 

2,568,887 

IO 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

12 
with claim 7, wherein the common direction 
valve is operable to permit the flow of fluid me 
diurn to a predetermined WallWe. 

9. A fire extinguishing System in accordance 
With claim 8, wherein the common direction 
Valve and another of the direction valves are op 
erable upon closing Said second switch to permit 
the flow of medium to different predetermined 
WallWes. 

10. A fire extinguishing system in accordance 
With claim 6, wherein the total number of di 
rection Walves is One less than the total number 
of branch conduits. 

11. A fire extinguishing System for multi-en 
gine aircraft comprising in combination a re 
ceptacle for containing fire extinguishing me 
dium adapted to be discharged under pressure; 
an electrically operated release valve for releas 
ing the medium; an electric circuit for said 
Valve; delivery means into which the medium is 
delivered when released; branch conduits lead 
ing from the delivery means to adjacent each of 
the engines of the craft; a plurality of electri 
cally operated direction valves for controlling 
the fioW of the medium to said branch lines; an 
electric circuit for each of the direction valves; 
i?lanually Operable means for selecting the direc 
tion Waive to be operated and for closing a se 
lection SWitch in the circuit of the selected 
Valve; Sequence SWitch means including a first 
SWitch for connecting the circuit of the release 
Valve to a Source of electric energy whereby to 
Operate that Valve, and a second switch for con 
necting the circuit of the selected direction valve 
to a Source of electric energy, whereby to oper 
ate the Selected direction valve, the second switch 
being adapted to render the first switch inop 
erative until the Second switch is operated. 

12. A fire extinguishing system in accordance 
With claim 11, wherein the second switch in 
cludes a lever pivotally, mounted adjacent the 
first SWitch whereby to normally conceal the 
first Switch. 

13. A fire extinguishing system in accordance 
With claim l1, wherein the manually operable 
means for Selecting the direction valve comprises 
neans mechanically connected to the selection 
SWitch, 

14. A fire extinguishing System in accordance 
With claim 11, wherein the manually operable 
means for Selecting the direction valve Comprises 
a gang bar having separate mechanical connec 
tions respectively to the selection switch, means 
for feathering the propeller and to valves for 
controlling the flow of fuel and oil supply to the 
Selected engine of the aircraft. 

15. A fire extinguishing system in accordance 
With claim 11, wherein main and reserve recep 
tacles are provided for containing fire extin 
guishing medium, the electrically operated re 
lease Valves thereof being in separate electric 
circuits, and Separate sequence switch means for 
each circuit. 

16. A sequence switch unit Comprising a frame, 
a pair of electric Switches mounted on said 
frame, and a manually engageable actuator for 
Operating each Switch movably mounted on said 
frame, the actuator for one switch normally pre 
Vent access to the actuator for the other SWitch, 
Whereby the said other switch can not be Oper 
ated until exposed upon operation of the actua 
tor for the said one switch. 

17. A sequence SWitch unit in accordance with 
claim 16, wherein the actuators are at the front 

8. A fire extinguishing System in accordance 75 of the frame and the Switches are mounted in 
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tandem on the back of the actuators in Opera 
tive connection therewith. 

18. A sequence switch unit in accordance with 
claim 16, wherein the actuator for one SWitch 
comprises a pivoted lever and the actuator for 
the other switch comprises a push button, the 
pivoted lever normally covering the push button 
whereby to prevent operation of the button until 
the lever is moved about its pivot to expose Said 
button, 

19. A sequence Switch unit according to claiin 
16, wherein the actuator for one Switch comprises 
a pivoted lever, and wherein an actuator is pro 
vided for a pair of second Switches, the latter ac 

14 
tuator comprising a toggle arm normally com 
pletely concealed by the said lever. 
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