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Patented Oct. 30, 1951 2,573,199 

UNITED STATES PATENT OFFICE 
2,573,199 

NERTIA SWITCH 

James P. Holman, Pomona, Calif. 
"Application June 1, 1949, Serial No. 99,825 

(C. 200-52) Claims. 

The present invention relates to an improved 
impact operated switch particularly useful in air 
craft to energize a signaling circuit upon collision 
or crackup of the aircraft, and is particularly 
useful in the arrangement shown in my copend 
ing patent application, Serial No. 702,609, filed 
October 11, 1946, for Telltale Radio Signal Device. 

In arrangements for energizing signaling cir 
cuis upon impact or collision of an associated 
aircraft it is desirable that a switch be provided 
which is fool-proof in operation and which is 
operated regardless of the direction of impact 
or collision forces. 

It is therefore an object of the present inven 
tion to provide an improved switch for achieving 
the above mentioned desirable results. 
A specific object of the present invention is to 

nrovide an improved switch incorporating three 
impact sensitive members each being movable 
under the influence of impact forces in three 
mutually perpendicular directions. 
Another object of the present invention is to 
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provide an improved switch characterized by the 
fact that once a switch element is moved to actu 
ated position under the influence of impact forces 
it is securely maintained in a Switch closing posi 
tion. 
Another specific object of the present inven 

tion is to provide an improved switch of this 
character characterized by its simplicity and ease 
and economy in manufacture, the individual 
parts of which may be easily and quickly as 
Sembled. 
The features of the present invention which are 

believed to be novel are set forth with particu 
larity in the appended claims. This invention 
itself, both as to its organization and manner of 
operation, together with further objects and ad 
vantages thereof, may be best understood by ref 
erence to the following description taken in con 
nection with the accompanying drawings in 
Which: 

Figure 1 is a perspective view of an improved 
switch embodying features of the present inven 
tion, 

Figure 2 is a sectional view taken substantially 
On the line 2-2 of Figure 1, 

Figure 3 is a sectional view corresponding to 
the Sectional view shown in Figure 2 but with the 
impact actuating hammer moved from its normal 
position shown in Figure 2 to its contact making 
position shown in Figure 3, 

Figure 4 is a perspective view showing in 
greater clarity the Switch contacts mounted on 
the outside of the cube shown in Figure 1, and 
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positioned for contact with any one of three im 
pact actuated hammers or Switch elements ex 
tending in three mutually perpendicular direc 
tions, 

Figure 5 is a schematic view of the electrical 
circuit formed by the switch shown in Figure 1 
connected to an external battery Source, 

Figure 6 is a Sectional view corresponding to 
the Sectional view shown in Figure 2 but of a 
modified Structure embodying features of the 
present invention, 

Figure 7 is another sectional view correspond 
ing to the sectional view shown in Figure 3 show 
ing an additional modified Structure, 

Figures 8 and 9 are views taken substantially 
in the direction indicated by the arrows 8-8 
and 9-9 in Figure 7, 
Figure 10 is another sectional view correspond 

ing to the sectional view shown in Figure 3 of 
another modified structure embodying features 
of the present invention, 

Figures 11, 12 and 13 are views taken substan 
tially in the direction indicated by the lines 
f-f f, f2-2 and 3-f3 in Figure 10, and 
Figure 14 shows still another modified structure 

embodying features of the present invention and 
corresponds to the Sectional view shown in Fig 
ure 3. 
The Switch arrangements shown herein are 

intended for mounting on an aircraft, and each 
Such Switch arrangement shown herein includes 
three impact actuated hammers or Switch ele 
ments, each movable under the influence of in 
pact forces thereon in three corresponding mutu 
ally perpendicular directions to circuit closing 
position, so as to close an energizing circuit to 
operate a distress signal in the manner exempli 
fied in my above mentioned copending patent 
application. 
The Switch shown in Figures 1-5 inclusive is 

in the form of an insulating cube O through 
which is drilled or bored three mutually perpen 
dicularly extending holes or cylindrical apertures 
f, f2 and 3, within each of which there is 
slidingly disposed a corresponding impact ac 
tuated hammer or switch element 5, the switch 
element 5 being normally maintained in a cen 
tral position in the corresponding cylindrical 
apertures , 2, 3 by a spring pressed ball 7, 
to thereby maintain the composite switch in nor 
mally open position. 

Specifically, the impact actuated hammer 5 is 
generally cylindrical in shape, with an annular 
concave groove 5A normally contacted by the 
ball 7 pressed thereagainst by the coil compres 
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appended claims is to cover all such changes and 
modifications as fall within the true spirit and 
Scope of this invention. 
I claim: 
1. An impact actuated switch comprising: an 

impact actuated switch element slidably mounted 
in a housing, a spring pressed ball within said 
housing normally engaging said impact actuated 
Switch element to normally maintain it in cir 
cuit opening position, and cooperating switch 
contacts at opposite ends of said impact actuated 
Switch element for electrical engagement there 
with, said switch element having reentrant por 
tions near each one of its ends and latch means 
including one or the other of said reentrant por 
tions to maintain said switch element in engage 
ment with a corresponding one of said switch 
contacts. 

2. In an impact actuated switch of the char 
acter described, a housing, a generally cylindri 
cally shaped impact actuated switch element 
slidably mounted in said housing, said switch ele 
ment being centrally grooved and having a pair 
of annular end grooves, a spring pressed ball 
mounted within said housing and normally en 
gaging the central groove of said switch element 
to hold said element in a central position, said 
ball being movable into one or the other of said 
annular end grooves after said switch element 
moves in one or the other of its corresponding 
longitudinal directions a predetermined distance 
under the influence of impact forces, switch con 
tacts engageable by said switch element when 
moved in either direction said predetermined 
distance, and means establishing an electrical 
circuit through said ball and switch element to 
Said Switch contacts. 

3. An impact actuated switch comprising: a 
housing, three impact actuated switch elements 
movably mounted in said housing for limited 
linear movement in three mutually perpendicular 
directions with respect to said housing, means 
normally maintaining each of said impact actu 
ated switch elements in circuit opening position, 
and cooperating switch contacts mounted on said 
housing in the path of movement of Said impact 
actuated Switch elements for electrical contact 
therewith, whereby at least one of said switch ele 
ments is moved into circuit closing position upon 
application of impact forces thereto above a pre 
determined magnitude regardless of the direction 
of Said forces with respect to Said housing. 

4. An impact actuated Switch of the character 
described comprising: a housing, three mutually 
perpendicularly extending impact actuated switch 
elements mounted for movement in three mu 
tually perpendicular directions in and with re 
spect to said housing, means resisting movement 
of said switch element away from a central po 
sition within said housing out of switch engag 
ing position, Switch contact elements near the 
ends of movement of each of said impact actu 
ated Switch elements for engagement thereby, 

O 

5 

20 

25 

30 

35 

40 

4. 

55 

30 

and latching means automatically operative to 
latch Said impact actuated switch element in cir 
cuit closing position with one of said contacts 
after said impact actuated switch element is 
moved under the influence of impact forces 
thereon to thereby latch the switch in circuit 
closing position, whereby at least one of said 
Switch elements is moved into circuit closing po 
sition upon application of impact forces greater 
than a predetermined magnitude regardless of the 
direction of said impact forces with respect to said housing. 

5. In an impact actuated switch of the char 
acter described, an impact actuated movable 
Switch element, means normally maintaining 
Such Switch element in circuit opening position, 
said means being ineffective when impact forces 
act on said Switch element above a predetermined 
magnitude, a first and a second switch contact 
Spaced respectively from opposite ends of said im 
pact actuated element against one of which said 
switch element moves in engagement upon the 
occurrence of impact forces along the longitudi 
nal axis thereof, greater than said predetermined 
magnitude, and automatically operated latching 
means for latching Said Switch element in en 
gagement with either said first or said second 
switch contact after it is moved by impact forces 
greater than forces of Said predetermined magni 
tude depending upon the particular direction of 
Said impact forces. 

6. The invention defined in claim 5, character 
ized by the fact that said latching means com 
prises a Spring pressed ball movable into an an 
nular groove in the Switch element, said Switch 
element being metallic and elongated with a sec 
Ond annular groove Centrally located for engage 
ment with Said Spring pressed ball to hold the 
Same in normal circuit opening position. 

7. The invention defined in claim 5, character 
ized by the fact that said latching means com 
prises a cantilever supported Spring element on 
Said housing engageable in a reentrant portion of 
the Switch element after said switch element is 
moved to circuit closing position, said spring 
element constituting the corresponding one of 
Said switch contacts. 
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