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[57] ABSTRACT 
Apparatus for sa?ng a munition during normal han 
dling and arming the munition under conditions of 
sustained free movement through a ?uid and a system 
using such apparatus is provided wherein the appara 
tus comprises a support structure having a central axis 
which coincides substantially with a reference axis of 
the munition and a plurality of ?uid devices carried by 
the structure in a symmetrical manner about the cen 
tral axis. The apparatus has a common inlet from 
which the ?uid is conveyed to the devices in a simulta 
neous manner and each device has outlets at least one 
of which connects with an outlet which is common to 
all devices. The apparatus employs the energy of the 
?uid to provide a useable output from the common 
outlet which is used to arm the munition only under 
conditions wherein the apparatus is subjected to sus 
tained free movement through the ?uid. 

8 Claims, 15 Drawing Figures 
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SAFING AND ARMING APPARATUS FOR A 
MUNITION 

BACKGROUND OF THE INVENTION 

Munitions such as bombs, missiles, and the like which 
are designed to be released from aircraft must be pro 
vided with suitable sa?ng means to assure optimum 
safety during all phases of storage and transportation, 
and such phases will be referred to generally in this dis 
closure as handling, yet such munitions must be pro 
vided with reliable arming means once they are 
launched and in free ?ight away from the launch air 
craft. Further, such sa?ng and arming means should be 
of simple and economical construction. 

SUMMARY 

This invention provides an improved sa?ng and arm 
ing apparatus for a munition, and a system using same, 
wherein such apparatus is of simple and economical 
construction and provides reliable operation. The ap 
paratus comprises a support structure which carries a 
plurality of devices in a symmetrical manner about a 
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central axis. The apparatus has a common inlet from I 
which fluid is conveyed to the devices in a simultaneous 
manner and each device has a plurality of outlets at 
least one of which connects with an outlet which is 
common to all devices. The apparatus employs the en 
ergy of the ?uid to provide a useable output from the 
common outlet and such output is used to arm the mu 
nition only under conditions wherein the apparatus is 
subjected to sustained free movement through the 
?uid. 
Other details, uses, and advantages of this invention 

will be readily apparent from the exemplary embodi 
ments thereof presented in the following speci?cation, 
claims, and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings show present preferred 
embodiments of this invention, in which 
FIG. 1 is a view with parts in cross-section, parts in 

elevation, and parts broken away illustrating a portion 
of an exemplary munition which employs the control 
system of this invention which utilizes one exemplary 
embodiment of the control apparatus of this invention; 

FIG. 2 is a diagrammatic presentation of the control 
system of FIG. 1 with certain parts shown schemati 
cally, others in fragmentary cross~section, and still oth 
ers in elevation; 
FIG. 3 is a perspective view of the control apparatus 

illustrated in FIGS. 1 and 2; 
FIG. 4 is a front view of the apparatus of FIG. 3 with 

a front portion broken away; _ 
FIG. 5 is a cross-sectional view taken essentially on 

the line 5-5 of FIG. 3; - 
FIG. 6 is a cross-sectional view taken essentially on 

the line 6-6 of FIG. 5; 
FIG. 7 illustrates an upper one of the three substan 

tially identical control devices comprising the control 
apparatus of FIG. 5 with a spherical member thereof 
under the in?uence of gravity causing ?uid entering 
therein to be vented through an associated vent port; 

FIG. 8 is a view similar to FIG. 7 illustrating the man 
ner in which the vent port is closed during sustained 
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free movement of the control apparatus through the 
?uid and illustrating the manner in which ?uid ?ows 
around a spherical member comprising such a device; 

FIG. 9 is a top view of the presentation of FIG. 8 with 
the top end wall removed to further illustrate the flow 
of ?uid around the spherical member; 
FIG. 10 illustrates a modi?cation of the device of 

FIG. 7 which utilizes a hysteresis-inhibiting circuit; 
FIG. 11 is a view similar to FIG. 8 illustrating the op 

eration of the hysteresis-inhibiting circuit; 
FIG. 12 is a view similar to FIG. 2 illustrating another 

example of the control system of this invention which 
employs another embodiment of the control apparatus 
of this invention and such apparatus utilizes a ?uidic 
NOR component; 
FIG. 13 is a view similar to FIG. 3 illustrating a por 

tion of the control apparatus of FIG. 12 minus its asso 
ciated ?uidic NOR component; 
FIG. 14 is a cross-sectional view taken essentially on 

the line 14-14 of FIG. 13; and ~ 
FIG. 15 is a view taken essentially on the line 15-15 

of FIG. 14. 

DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

Reference is now made to FIGS. 1 and 2 of the draw 
ings which illustrate one exemplary embodiment of the 
control system of this invention which is designated 
generally by the reference numeral 19 and such system 
includes an apparatus 20 and associated cooperating 
components installed in an associated munition 21. The 
munition 21 may be of any suitable type which is capa 
ble of being launched through a ?uid medium or ?uid, 
such as water or air, and in this presentation will be dis 
closed as a bomb, missile, or the like which is launched 
from an aircraft. The apparatus 20 has a central axis 22 
and is preferably installed in the munition 21 so that its 
axis coincides substantially with a longitudinal or refer 
ence axis of the munition which is also designated by 
the reference numeral 22. 
The apparatus 20 is particularly adapted for sa?ng 

the munition, i.e., assuring the munition is safe and will 
not explode during normal handling and such normal 
handling encompasses storage, installation on an asso 
ciated aircraft or launch vehicle, and transportation on 
such vehicle to the release point of the munition. F ur 
ther, the apparatus 20 employs the energy of the ambi 
ent air to provide a useable output which is used to arm 
the munition and the arming action occurs only under 
conditions of sustained free movement of such appara 
tus through the air. In providing its sa?ng and arming 
functions the apparatus 20 has inlet means such as an 
inlet connection 23 for receiving ?uid or air under con 
trolled conditions and outlet means such as an outlet 
connection 24 through which the useable output is pro 
vided and as will be apparent from the following de 
scription. 
The system 19 comprises air intake means in the 

form of an intake passage 25 provided in the structure 
29 of the munition 21 and an air conduit system which 
is designated generally by the reference numeral 26 for 
conveying air from the intake passage to the inlet port 
23 of the apparatus 20. The system 19 also comprises 
an air ?lter 27 of suitable construction suitably in 
stalled in the conduit system 26 for ?ltering any impuri 
ties in the air and an air pressure regulator 30 which is 
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installed in the conduit system 26 downstream of the 
?lter 27. 
The system 19 also has an air-operated actuator 32 

operatively connected to the outlet port 24 by a con 
duit 33. The detailed operation of the actuator 32 will 
be described subsequently; however, basically such ac 
tuator operates under conditions of sustained free 
movement or fall through the air to actuate an electri 
cal control switch 35 comprising the system 19. The 
switch is provided with electrical power from a suitable 
source on the munition and in a conventional manner 
and such switch provides an electrical output there 
from through a connection 36 which arms the warhead 
of the munition 21 in a known manner. For simplicity 
of presentation, the above-mentioned power source 
and warhead are not shown in the drawings. 
The system 19 has an air bypass passage 37 which is 

also provided in the structure 29 of the munition. An 
air ?ow control valve 38 is provided and has a main 
body arranged within the bypass passage 37 and such 
valve is held in what will be referred to as a closed posi 
tion by a shaft 39 adjoining its outer end. The valve has 
a coiled compression spring S which tends to urge it 
outwardly against shaft 39 and for a purpose to be sub 
sequently described. 
The intake passage 25 and the bypass passage 37 

have sealing plugs 40 and 41 respectively which are in 
stalled in position in the exposed outer openings 
thereof during storage and ground handling of the mu 
nition 21; however, once the munition is installed on an 
aircraft for delivery to a target the plugs 40 and 41 are 
removed. During normal captive ?ight of the munition, 
ram air enters the passage 25 and the construction of 
the valve 38 is such that there is a continuous bypass 
of air through inlet 25 and bypass passage 37 which 
prevents water from collecting and freezing in the inlet 
passage 25. Although a small amount of air may enter 
the conduit system 26, it will not operate the apparatus 
20 to arm the munition because it does not have suf? 
cient energy. 
The munition 21 is released from the aircraft in the 

usual manner and as the munition is released a lanyard 
moves the shaft 39 in the direction of the arrow 42, see 
FIG. 2, from within the bypass passage 37 whereby the 
valve is ejected from passage 37 by its spring S and pas 
sage 25 is now unobstructed. As the munition 21 falls 
freely through the air toward its target, ram air A enters 
and builds up in pressure in the conduit system and 
such air is ?rst ?ltered by ?lter 27 and the pressure 
thereof regulated within predetermined limits by pres 
sure regulator 30 before introduction of such pressure 
regulated air into the apparatus 20. 
As seen particularly in FIGS. 3-6, the apparatus 20 

comprises a support structure which in this example is 
in the form of housing means which is designated gen 
erally by the reference numeral 44 and such structure 
44 includes a cup-like member 45, a central member 
46 and an end member or plate 47. In this example, the 
outlet means or port 24 for the apparatus 20 is pro 
vided in the bottom wall portion of the cup-like mem 
ber 45 while the inlet means or port 23 for such appara 
tus is provided in the member 47 and the members 
4547 are suitably ?xed together in a substantially 
?uid-tight manner. 
A plurality of three devices each designated generally 

by the reference numeral 50 comprise the apparatus 20 
and are carried by the structure 44 in a symmetrical 
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4 
manner about the central axis 22. In this example, por 
tions of devices 50 are provided as an integral part of 
structure 44. 
The devices 50 are in ?ow communication with the 

inlet port 23 and the outlet port 24 and operate to as 
sure provision of a useable output from port 24 only 
when the apparatus 20 and hence all three of the de 
vices 50 are subjected to sustained free movement 
through the air as produced when the munition 21 is 
dropped from its carrier aircraft. 
Each device 50 has inlet conduit means or a continu 

ous passage in structure 44 which is designated gener 
ally by the reference numeral 51 placing the device in 
?ow communication with the inlet port 23. Each device 
50 also has ?rst outlet conduit means in the form of a 
vent 52 and second outlet conduit means in the form 
of a continuous passage 53 in the structure 44. 
The three devices 50 of apparatus 20 are spaced 120° 

apart in a symmetrical manner about the central axis 22 
and equal distances therefrom. Each device 50 com 
prises an enclosing wall 56 de?ning a chamber 57 and 
a spherical member or ball 60 is carried within the 
chamber. Each enclosing wall 56 of each device 50 is 
de?ned by a substantially right circular cylindrical wall 
61 adjoined at its opposite ends by opposed end walls 
62 and 63. 
The inlet and outlet conduit means comprising each 

device 50 will be provided therein so that they commu 
nicate with the chamber 57 and are arranged in the as 
sociated enclosing wall in a manner determined by the 
con?guration of such wall. In this example of the inven 
tion, each device 50 is often popularly referred to as a 
unidirectional accelerometer and a passage or opening 
64 is provided in its right circular cylindrical wall 61 
adjacent the end wall 63. The opening 64 de?nes the 
discharge end of inlet conduit means 51 and an inlet 
opening into the chamber 57. 
Each device 50 has a single passage or opening 65 in 

its end wall 63 which de?nes the inlet end of the ?rst 
outlet conduit means or vent 52 and opening 65 de?nes 
a ?rst outlet opening 65 from the chamber 57. Another 
passage or opening 66 is provided in the right circular 
cylindrical wall 61 at a location generally diametrically 
opposite from the inlet opening 64 and opening 66 de 
?nes a second outlet opening from chamber 57 as well 
as the inlet end of the second outlet conduit means 53, 
see FIGS. 7 and 9 of the drawings. 
During ground storage and handling of the munition 

21 there is no air ?ow through system 19 and apparatus 
20 and hence no danger of arming. During captive 
?ight of the munition 21 the apparatus 20 is oriented 
and supported essentially as illustrated in FIG. 5 where 
upon gravity acts on the spherical members 60 of the 
two upper devices 50 causing them to rest on the end 
wall 62. The effective ?ow areas of the outlet conduit 
means 52 and 53 and their associated respective open 
ings 65 and 66 are such that during captive ?ight air 
?ow, even though of limited amount, is through open 
ing 65 and vent 52 as illustrated at 67 in FIG. 7. 
However, once the munition 21 is released and there 

is sustained free movement or ?ight of such munition 
and its control device 20, ram air A enters inlet passage 
25, is ?ltered in ?lter 27, and then enters pressure regu 
lator 30 where it is regulated in pressure and pressure 
regulated air enters inlet port 23. Each device 50 oper 
ates during sustained free movement so that its member 
60 covers or blocks its associated vent passage 52 as 



3,841,220 
5 

shown at 70 and 71 respectively in FIGS. 8 and 9 
whereupon air flow passes through chamber 57 into 
opening 66 and outlet conduit means 53. The com 
bined ?ow of air from all three outlet conduit means 53 
of devices 50 is introduced into outlet port 24 to actu 
ate the actuator 32. In particular, the air under pressure 
acts against a bellows-type diaphragm 73 causing a 
plunger 74 ?xed thereto to be moved in a guided man 
ner through an opening 75 in the housing portion of ac 
tuator 32 and against a contact member 76 of the elec 
trical control switch 35. The switch 35 is operatively 
connected to a suitable electrical circuit, as previously 
mentioned, to arm the warhead of the munition 21, see 
FIG. 1. 
Flow control means in the form of restrictors 77, see 

FIG. 2, may be provided to control the ?ow of air to 
each device 50. Each restrictor 77 is shown as a ?xed 
restrictor in the drawings; however, it will be appreci 
ated that each restrictor 77 may be adjustable in ?ow 
area, if desired. 
While the munition 21 is in free ?ight the flow of high 

pressure air from the three devices 50 is combined in 
outlet port 24 to actuate the actuator 32 in the manner 
previously mentioned. However, if before the actuator 
32 is actuated ?ow through any one of the devices 50 
is interrupted the actuator 32 will return to its original 
position and not operate. Such ?ow interruption could 
be produced if the munition 21 is tumbling or experi 
encing similar adverse free fall conditions. Likewise, 
with the munition in captive ?ight prior to release the 
air flow from each device 50 to outlet port 24 would be 
insufficient to assure actuation of actuator 32 and 
hence arming of the munition 21. 
Under various conditions of sustained free ?ight and 

depending upon ambient conditions, the forces acting 
upon each spherical member may vary substantially 
and this is a direct function of the air supply pressure, 
i.e., the greater the pressure the greater the difference 
between “lock-in” and “release” forces of the appara 
tus 20 wherein the lock-in force is the force needed to 
move member 60 in blocking relation to vent 52 and 
release force is the force needed to move member 60 
out of blocking relation to vent 52. To minimize this 
problem and reduce the hysterisis of each device 50 
comprising the apparatus 20, a hysteresis-inhibiting cir 
cuit 80 may be provided, if desired, in each device 50 
and such circuit is illustrated in FIGS. 10 and 11 
wherein FIG. 10 represents a condition similar to FIG. 
7 and FIG. 11 represents a condition similar to FIG. 8. 
Basically the hysteresisinhibiting circuit operates so 
that regardless of the energy of the ram air entering the 
inlet passage 25 of system 19 the force acting on each 
spherical member 60 under all operating conditions 
likely to be encountered will be controlled within a 
very narrow range. 
The hysteresis-inhibiting circuit 80 for each device 

50 is provided in ?ow communication with its chamber 
57 to provide a back-biasing force against its member 
60 and help control the movement of such member in 
a more precise manner. The circuit 80 comprises a con 
necting passage 81 which is connected between the 
second outlet conduit means or passage 53 and the first 
outlet conduit means or vent passage 52. The configu 
ration of passage 81 is in accordance with accepted de 
sign of ?uidic passages and in a manner known in the 
art. The circuit 80 also has a ?uidic diode 82 which ad 
joins the vent passage 52. 
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During captive flight of the munition 21 air ?ow is 

through passage 51, the top portion of chamber 57, and 
out of vent passage 52 in a similar manner as illustrated 
in FIG. 7. However, once the munition 21 is released 
from its aircraft and is subjected to free unrestrained 
movement through the air each of the spherical mem 
bers 60 covers its associated opening 65 in a manner 
illustrated in FIG. 11. However, the circuit 80 with its 
passage 81 and ?uidic diode 82 allows partial bleeding 
of air from passage 53 and the construction of the ?u 
idic diode 82 is such that a pressure is exerted against 
the spherical member through the vent passage 52 and 
opening 65 as illustrated at 83. The circuit 80 is con 
structed so that under all pressure conditions likely to 
be encountered by a particular munition 21, system 19, 
and hence apparatus 20 a certain amount of air is me~ 
tered through the one-way valve or ?uidic diode 82 to 
exert a substantially controlled pressure against its as 
sociated member 60 and thereby controll the magni 
tude of the force with which it is held against the vent 
passage 52 to block such passage. Therefore, the 
hysteresis-inhibiting circuit 80 reduces the angular 
spread between the so-called “lock-in” and “release” 
forces for the apparatus 20 and thereby increases its 
sensitivity and the operational reliability of the entire 
system 19. 
Another exemplary embodiment of the system of this 

invention is illustrated schematically in FIG. 12 of the 
drawings. The system illustrated in FIG. 12 is very simi 
lar to the system 19; therefore, such system will be des 
ignated generally by the reference numeral 19A and 
component parts of such system which are similar to 
corresponding parts of the system 19A will be desig 
nated in the drawings by the same reference numerals 
as in the apparatus 20 (whether or not such compo 
nents are mentioned in the speci?cation) followed by 
the letter designation A and not described again in de 
tail. 
The pressure regulator 30A of system 19A provides 

a pressure regulating function which will be apparent 
from a viewing of FIG. 12 and thus its construction will 
not be discussed in detail. Further, although the appa~ 
ratus 20A has numerous component parts which are 
similar to corresponding parts of the apparatus 20, and 
these parts will be given the same reference numerals 
as previously, followed by the letter A, it also employs 
an NOR ?uidic logic device or component 84A and the 
apparatus 20A will now be described in more detail. 
The apparatus 20A comprises a support or housing 

structure 44A which includes a central member 85A, 
a cylindrical member 86A supported concentrically 
around the central member 85A, and an end plate or 
member 87A, see FIGS. 13-15. The apparatus 20A 
also comprises three devices 50A spaced 120° apart 
about a reference axis 22A and the devices 50A are 
constructed and arranged in a similar manner as de 
vices 50 of apparatus 20. 
Each device 50A has inlet conduit means or passage 

51A placing its chamber 57A in ?ow communication 
with inlet means or inlet part 23A for the apparatus 
20A. Each device 50A also has ?rst outlet conduit 
means or vent means 52A in ?ow communication with 
the pressure regulator 30A. In addition, each device 
50A has second outlet conduit means 53A in ?ow com 
munication with the NOR ?uidic device 84A of appara 
tus 20A. 
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The NOR ?uidic logic device 84A has an inlet 90A 
which is connected to inlet port 23A by a conduit 91A 
and what is commonly referred to as the power stream 
for logic device 84A is provided through inlet 90A. The 
device 84A also has a main outlet 24A which is the 
main outlet port of apparatus 20A and the device 84A 
has another outlet 92A which is connected to regulator 
30A by a conduit 93A. 
Each device 50A is in the form of a unidirectional ac 

celerometer and also has an enclosing wall 56A de?ned 
by a right circular cylindrical wall 61A and opposed 
end walls 62A and 63A. The inlet conduit means 51A 
to each device 50A and hence its chamber 57A in 
cludes an inlet passage or opening 64A extending 
through the cylindrical side wall 61A adjacent the end 
63A. 
The ?rst outlet conduit means or vent means 52A of 

each device comprises at least one outlet passage and 
in this example a plurality of two outlet passages or 
openings 95A and 96A adjacent the end wall 63A, both 
of which communicate with the chamber 57A and re 
mainder of the vent means 52A. The second outlet 
means 53A of each device 50A includes a passage or 
opening 66A in the cylindrical wall 61A and opening 
66A is arranged at a location generally diametrically 
opposite the inlet opening 64A. 

[n the apparatus 20A each spherical member or ball 
60A comprising each device 50A operates to prevent 
flow of fluid, air in this example, into its second outlet 
conduit means 53A while allowing ?ow into its ?rst 
outlet conduit or vent means 52A under the conditions 
of sustained free movement through the atmosphere. 
This assures that there will be no diversion of the power 
strea'm entering the NOR logic device 84A through its 
inlet 90A whereby the full energy of the air stream exits 
outlet port 24A to provide a useable output. In particu 
lar, the energy of the ram air entering intake passage 
25A of system 19A is utilized under conditions of sus 
tained free fall of the munition 21A to actuate the actu 
ator 32A and the electrical switch 35A in the manner 
previously described. 
Under conditions where the munition 21A, system 

19A, and apparatus 20A are not under sustained free 
?ight, air ?ow is provided through an associated outlet 
conduit means 53A associated with at least one device 
into the NOR logic device 84A as illustrated at 97A in 
FIG. 12. Flow into device 84A from one or more con 
duit means 53A causes the primary power stream of air 
to be diverted through the outlet opening 92A of the 
NOR logic device 84A and then through line 93A to 
the pressure regulator 30A. With this diversion of the 
power stream there would be an absence of air ?ow 
into the actuator 32A and hence such actuator could 
not be actuated. 
Each system 19 or 19A may be packaged in the nose 

cone of the fuse comprising an associated munition 21 
with the cooperating components of the system sup 
ported and arranged in any suitable manner and a typi 
cal installation is illustrated in FIG. 1 of the drawings. 
It is preferred that the apparatus 20 or 20A comprising 
a particular system be located so that its reference axis 
22 or 22A is concentric with the reference axis of its 
munition and fuse to minimize the effects of the muni 
tions roll, pitch, and yaw. 
During normal operation of a typical apparatus 20, 

for example, ?ltered air enters the associated pressure 
regulator 30 which reduces the pressure to approxi 
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8 
mately 0.33 pounds per square inch gage (psig). This 
pressure generally represents the ram air pressure of a 
munition slip stream velocity of 200 feet per second 
(fps) at standard sea level conditions and the apparatus 
20 is designed for optimum performance at 0.33 psig 
pressure. The pressure regulator 30 assures that opti 
mum performance is obtained at all velocities above 
200 fps and when the indicated air speed drops below 
200 fps the operating pressure will drop below 0.33 
psig and the actuator 35 will not function whereby the 
munition cannot be armed. 
The actuators 32 and 32A associated with apparatus 

20 and 20A respectively are provided with means 
which assure there has been free unrestrained move 
ment or flight a fixed time interval before such actua 
tors will operate. Such means may be referred to as 
time delay means and in this example comprise orifice 
means 100 and 100A for apparatus 20 and 20A respec 
tively and such ori?ce means are provided immediately 
adjacent their associated air actuators 32 and 32A. 
While present exemplary embodiments of this inven 

tion, and methods of practicing the same, have been il 
lustrated and described, it will be recognized that this 
invention may be otherwise variously embodied and 
practiced within the scope of the following claims. 
What is claimed is: 
1. In combination: a munition having a reference axis 

and a control system for said munition; said control sys 
tem comprising air intake means for receiving ambient 
air as ram air, an air conduit system for conveying said 
air from said air intake means, a control apparatus for 
sa?ng said munition during normal handling and arm 
ing said munition under conditions of sustained free 
movement through said air, said apparatus comprising 
a ?uidic zero G sensor having inlet means for receiving 
flow of said air from said air conduit system and outlet 
means for said fluid, an air pressure regulator opera 
tively connected in said air conduit system for regulat 
ing the pressure level of said ram air and maintaining 
its output pressure at a substantially constant level 
thereby rendering the performance of said zero G sen 
sor independent of said ram air inlet pressure, said ap 
paratus employing the energy of said air to provide a 
usable output from said outlet means only under condi 
tions of sustained free movement through said air and 
an air-operated actuator operatively connected to said 
outlet means, said actuator being actuated by the en 
ergy of the air ?owing through said outlet means to 
thereby energize a circuit which arms said munition. 

2. A combination as set forth in claim 1 in which the 
munition is transportable on a carrier aircraft and 
wherein said control system further comprises a circu 
lating passage in ?ow communication with said air in 
take means, removable valve devices for blocking said 
air intake and an air outlet vent; said valve devices 
being removed prior to launch of said aircraft which al 
lows circulation of air through a portion of said air in 
take means and said circulating passage during trans 
portation of said munition on said aircraft,'said circula 
tion preventing collection and freezing of water in said 
air intake means, and a spring loaded plug blocking ac 
cess to said air conduit system. 

3. A combination as set forth in claim 2 wherein said 
control system further comprises a shaft which pre 
cludes the removal of said spring loaded plug; and a 
lanyard fastened to said shaft and the structure of said 
aircraft; whereby said shaft is removed from said spring 
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loaded plug when said munition is launched, thereby 
freeing said spring loaded plug for removal by said 

’ spring, thereby permitting said ram air to enter said 
fluid conduit system. ‘ 

4. A combination as set forth in claim 1 wherein said 
control system further comprises an air ?lter in said air 
conduit system upstream of said pressure regulator and 
an electrical switch supported in close proximity to said 
actuator, said switch being-energized by said actuator 
to energize an electrical circuit which arms said muni 
tion. ' ' 

5. A combination as set forth in claim 1 in which said 
apparatus of said control system comprises a support 
structure having a central axis which is supported on 
said munition so that it coincides with said reference 
axis, and a plurality of linear ?uidic zero G sensors car 
ried by said structure in a symmetrical‘ manner about 
said axes, said devices being in flow communication 
with said inlet means and operating to assure provision 
of said usable output only when said apparatus is sub 
jected to said sustained zero G environment resulting 
from free movement through said ambient air as evi 
denced by a zero G indication. 

6. A combination as set forth in claim 5 in which in 

15 

20 

said apparatus of said control system said plurality of 25 
devices is de?ned by a plurality of three devices spaced 
120° apart about said axes, each of said devices com 
prising an enclosing wall de?ning a chamber, a spheri 
cal member carried within said chamber,.inlet conduit 
means placing said chamber in flow communication 
with said inlet means, and ?rst and second outlet con 
duit means, said ?rst outlet conduit means being in ?ow 
communication with said outlet means, each spherical 
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member operating to block ?ow of air into its associ 
ated second outlet conduit means while simultaneously 
allowing the flow of air into its ?rst outlet conduit 
means under said conditions of sustained free move 
ment to provide said useable output. 

7. A combination as set forth in claim 6 in which said 
apparatus of said control system further comprises a 
hysteresis-inhibiting circuit operatively associating with 
the spherical member of each device to assure the 
spherical member has substantially the same force act 
ing thereon under all conditions of said sustained free 
movement to thereby provide more reliable operation 
of said apparatus and control system. 

8. A combination as set forth in claim 6 in which said 
apparatus of said control system further comprises a 
NOR ?uidic logic device in ?ow communication with 
said inlet and outlet means, and wherein said plurality 
of devices is de?ned by a plurality of three devices 
spaced 120° apart about said reference axis with each 
of said devices comprising, an enclosing wall de?ning 
a chamber, a spherical member carried within said 
chamber, inlet conduit means placing said chamber in 
?ow communication with saidinlet means, ?rst outlet 
conduit means serving as a vent for its associated de 
vice, and second outlet conduit means in ?ow commu 
nication with said NOR device, each spherical member 
operating'to prevent ?ow of air into its associated sec 
ond outlet conduit means while allowing ?ow into its 
?rst outlet conduit means under said conditions of sus 
tained free movement enabling flow of air from said 
inlet through said NOR device in an undiverted manner 
to said outlet to provide said useable output. 

* * * * * 


