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1 
This invention relates to electrical switches 

such as are suitable for installation in aircraftin 
order to indicate abnormal acceleration or de 
celeration, which latter is merely negative accel 
eration, and intended to be included in the latter 
term, and/or to initiate automatically actuation 
of one or more services, for instance ?re prevent 
ing or ?re resisting services, as a consequence of 
the aircraft crashing. If a switch for this or 
similar purpose is to be satisfactory and depend 
able, it must be so designed as to operate without 
failure when called upon despite a very long pe 
riod of inoperation. An electrical switch in ac 
cordance with the invention has been devised 
with this end in view, and comprises two mutually 
magnetically attractive elements of which one is 
?xed and the other is spring-controlled (as by 
being, for example, inherently resiliently ?exible) 
to be displaceable in accordance with accelera 
tion, and the distribution of the magnetic ?ux is 
such that only after the spring-controlled ele 
ment has been displaced a distance corresponding 
to a predetermined acceleration, such as would 
accompany a crash landing, is the spring-con 
trolled element caused to contact and remain 
against the ?xed element, thereby effecting clo 
sure of the switch, and indicating, for example, 
the direction of the displacing force. 

Either one of the two elements may be consti 
tuted by a permanent magnet, and the ?xed ele 
ment may be an annulus surrounding the spring 
controlled element which lattertends to assume 
a position co-axially with respect to the ?xed 
element. 

It is preferred to immerse the elements in liquid 
with a view to hydraulically damping the move 
ments of the spring-controlled element, and in 
fact to eliminate, as far as is possible, vibrations 
of the element, leaving it subject primarily to 
amplitude effects rather than to the effects of vi 
bration or of attitude. The displaceable element 
may be spring-controlled by being carried by a 
resilient stem. 
The critical acceleration value at which the ‘in 

?uence of the magnet becomes dominant is deter 
minedby various factors, and the switch may in 
clude means whereby this critical value may be 
adjusted. Thus if the spring-controlled element 
is carried by a resilient stem, the effective length 
of the stem may be adjustable. 
The preferred embodiment'of the invention will 

now be described with reference to the accom 
panying drawings, of which Figure 1 is a sec 
tional elevation, Figure 2 is an end view as seen 
looking down upon the upper end of Figure 1, and 
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Figure 3 is a fragmentary view of a detail modi 
?cation. 
As shown, the switch comprises a ?xed contact 

in the form of a soft iron cylinder I I, and a mov 
able contact in the form of a permanent magnet 
I2 mounted at the upper end of a resilient stem 
I3. The stem I3, which may be made of spring 
brass, is located axially with respect to the cylin 
der I I by being clamped by a rubber or like pack 
ing I4 housed in a stu?ing-box I5 of insulating 
material. The packing I4 is clamped around‘the 
stem I3 by a hollow screw I6 screwed into the 
housing I5. The switch assembly is housed with 
in a light-alloy casing 'I'I having four lugs I8 
which are apertured to receive ?xing screws by 
which the switch may be mounted on a vertical 
panel. The casing I‘! has an inturned flange I9 
at its upper end and the switch assembly is se 
cured within the casing by a hollow screw 20 
screwed into the lower threaded end of the casing. 
The screw 20 engages an insulating distance piece 
2| which engages a brass washer 22 having a ter 
minal tongue 23. The upper end of the switch as 
sembly includes a transparent disc 24 formed at 
its under side with an annular channel in which 
is disposed a rubber sealing ring 25. The electri 
cal connections with the permanent magnet I2 
and soft iron cylinder I I are established through 
corresponding leads 26 and 21 extending from a 
suitable plug or socket connector 28 located at the 
lower end of the casing H by a ?anged nut 29. 
The upper end of the casing I1 is ?tted with a 
metal cover 30 which is held in an angular set 
ting by screws 3| clamping the lower edge of the 
cover 30. The cover 30 forms a dial by having 
markings such as those seen in Figure 2. The 
purpose of these markings will hereinafter be ex 
plained. 

It will be seen that the upper end of the soft 
iron cylinder II is slightly bell-mouthed so that 
when the permanent magnet I2 engages the inner 
surface of said cylinder it will engage said surface 
at each end of themagnet, as indicated in broken 
lines in ‘Figure 1, and will remain so engaged. The 
space inside the cylinder II contains hydraulic 
liquid up to the level indicated for the purpose of 
daznlpzing the vibratory movements of the mag 
ne . 

The switch illustrated has been devised more 
especially for use as a crash switch on aircraft, 
and the stem I3 carrying the permanent magnet 
I2 is so rated as to its stiffness that ‘the magnet 
I2 will have to move a distance corresponding to 
an acceleration of approximately 100 ft. per sec. 
ond per second ‘before the magnet I 2 engages'and 
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remains in contact with the cylinder I I. In man 
ufacture it is advisable for each switch to be ad 
justed under test to suit the desired acceleration 
at which it is to close. For this purpose the 
switch may be mounted on a swivelling arm which 
is rotated at a known speed at which the switch 
should close under the action of centrifugal force 
and complete the circuit through an indicating 
lamp or other device forming part of the test 
equipment. 

If the aircraft to which the switch is ?tted 
should crash, the acceleration imparted to the 
permanent magnet will cause the latter to engage 
the surrounding cylinder and so complete an elec 
trical circuit which will initiate actuation of the 
required services, such as ?re resisting services. 
Subsequent inspection of the switch will give an 
indication of the direction in which the crash 
occurred, as the dial at the upper end of the cas 
ing will show this direction, as indicated in Fig 
ure 2 where the magnet I2 is shown as having 
engaged the cylinder a little to the port side of 
the forward direction. 
The presence of the damping liquid serves to 

prevent closure of the switch due either to tran- ' 
sient accelerations in excess of the predetermined 
critical acceleration, or to ‘the permanent magnet 
tending to build up a high amplitude under ex~ 
ternal vibrations at the resonant frequency of the 
magnet. The liquid will not appreciably a?ect 
movement under the in?uence of acceleration. 

In the modi?cation shown in Figure 3, the stem 
of the permanent magnet is formed in two sub 
stantially rigid parts 32 and 33 which are united 
in co-axial alignment by an initially tensioned 
coil spring 34 which holds the magnet against 
displacement unless the magnet is subjected to a 
predetermined acceleration which though less 
than the critical acceleration is nevertheless of 
comparatively substantial magnitude. 

Naturally, an aircraft may be expected to serve 
a long time before, if ever, it crashes. Through 
out its useful life such a switch as this must re 
main always ready to function instantly, auto 
matically, and perfectly. It is believed that a 
switch in accordance with the invention will not 
deteriorate with age and that it will be reliable 
after a long period of inactivity; due chiefly to the 
absence of static friction in the operation of the 
switch, and to the absence of the possibility of 
rusting, corrosion, or wear of parts which must 
move relatively during operation. The perma 
nent magnet l2 will be free to move as a result of 
normal accelerations and there is no likelihood of 
the switch making contact except when the pre 
determined critical acceleration has been reached. 
Moreover, and this is particularly desirable upon 
an aircraft, which assumes various attitudes dur 
ing maneuvering, the switch of this invention is 
not materially affected by the attitude of the air 
craft, nor by its changes of attitude. 

I claim: 
1. An electrical crash-operated switch for in 

stallation upon an aircraft, comprising a ?rst, 
annular member and a second member normally 
centralized within the annular member, the two 
members being mutually magnetically attractive, 
one thereof being ?xed and the other being 
formed as a weight mass and having a support 
arranged to permit it to approach the ?xed mem 
ber under the influence of acceleration, spring 
means operatively connected to said movable 
member, of an effective strength, with relation to 
the distribution of magnetic flux, to resist such 
approach with a force such that acceleration of a 
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critical value or greater is required to effect con 
tact of said two members, and serving to return 
said members to relatively centralized position 
following displacement of the movable member by 
acceleration of value less than such critical value, 
and to hold them substantially relatively cen 
tralized under the in?uence of gravity, regardless 
of the attitude of the aircraft, and electric circuit 
means including leads to the respective members, 
such circuit means being broken normally by the 
centralization of the movable member, but clos 
able by supercritical acceleration, and held closed 
by the consequent contact of the movable mem 
her with the ?xed, mutually magnetically attrac 
tive, member. 

2. A switch according to claim 1, wherein the 
annular member is formed as a casing housing the 
centralized second member, and a liquid ?lling 
said casing to an extent to hydraulically damp 
movements of the movable member. 

3. A switch according to claim 1, wherein the 
?xed annular member is formed as a casing hous 
ing the centralized member, the latter constitut 
ing the movable weight mass, and a liquid'?lling. 
said casing, interposed between the two membersv 
for hydraulically damping the movements of said 
movable mass. . 

4. A switch according to claim 1, wherein the 
centralized member constitutes the movable 
weight mass member, and the annular member is 
?xed, and including a ?exible stem on one end 
whereof said movable weight mass member is 
mounted, said stem constituting both the support 
for said Weight mass member and the spring 
means operatively connected to said member, and 
means ?xed relative to the fixed member, sup 
portingly and ?xedly engaged with the opposite 
end of said stem. 

5. A switch according to claim 4, wherein the 
stem is formed as a unitary rod of a selected in 
herent ?exible resiliency. ‘ 

6. A switch according to claim 4, wherein the 
stem is formed of two substantially rigid parts 
axially aligned and spaced apart, and a tight 
coiled spring axially aligned with and secured to 
the spaced adjacent ends of said two rigid parts, 
and constituting the spring means affording lat 
eral resilience to the stem. 

'7. A switch according to claim 4, including 
means to adjust the effective length of said stem. 

8. A switch according to claim 1, including a 
?xed transparent disc centered in prolongation 
of the centralized position of theweight mass, 
and having angularly distributed markings to in 
dicate the direction of switch-closing movement. 

MAURICE S. SNELL. 
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