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1

The present invention relates to an inertia-
operated switch for interrupting an electric cir-
cuit.

'The primary object of the invention is to pro-
vide an inertia-operated switch adapted for in-
stallation on a vehicle, whereby upon sudden
deceleration of the vehicle an electric circuit is
automatically interrupted for effecting any of
several results of a precautionary or corrective
nature. Such results may include, for example,
the desirable interruption of the ignition circuit
of a motor vehicle in the event of a crash thus
to minimize the hazard of fire, or the activation
of certain signal devices, or the operation cf cer-
tain safety devices such as shoulder harness reels
whereby airplane pilots may ke secured in their
seats and thus prevented from being suddenly
thrown forward in the event of a crash or during
certain maneuvers, or the detonation of an ex-
plosive charge to destroy mechanisms cf a secret
nature in cases of accidents involving vehicles
on which such mechanisms are installed. The
foregoing examples are merely illustrative of the
uses to which the invention inay be put and the
invention is applicable in any situation where an
inertia-operated switeh is desired, the new switch
being efficient in operation, multidirectionally
operable to the extent desired, sturdy and rela-
tively simple in construction and reasonably eco-
nomical in manufacture.

Illustrative embodiments ¢f the invention are
shown in the accompanying drawing, wherein:

Figure 1 is a central, vertical, longitudinal sec-
tional view through the new switch;

Pigure 2 is a horizontal sectional view thereof
taken on line 2—2 of Figure 1; and

Figure 3 is a fragmentary sectional view illus-
trating a slighily modified form of the device.

Referring now in detail to this drawing, the
new inertia-operated switch illustrated in Fig-
ures 1 and 2, is housed within a generally cylin-
drical casing {8 which as here shown has a closed
hottom and an open, externally threaded top.
The internal wall of the casing 18 is stepped so
as to form cylindrical sections separated hy a
lower shoulder 11 and an upper shoulder (2, the
lowermost of the three sections thus formed hav-
ing the smallest diameter and the uppermost sec~
tion having the greatest diameter of the three.
The casing is desirably made of aluminum.

A lower insulation member or ring I3 is sup-
ported on the lower shoulder (i of the casing,
and a similar upper insulation member or ring
(4 is supported on the upper shoulder (2 of the
casing. 'These horizontally disposed, vertically
spaced insulation rings are preferably made of a
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hard fiber, and are provided with vertically
aligned, centrally located, circular openings
therethrough designated 15 in the lower ring and
16 in the upper ring. The lower ring {3 has an
upwardly extending circular rim {7 surrounding
the upper end of the central opening through
gaid ring 13.

An annular contact member {8 is mounted in
the central opening 1% of the lower insulation
ring 13 and is provided with a vertically extend-
ing, centrally located, circular opening 19 there-
through. The outer part of the circular upper
surface of the contact member 18 is flush with
the circular upper surface of the rim 1T on the
ring i3, while the inner part of the contact mem-
ber’s upper surface is downwardly convergent.

A contact pendulum generally - designated 20
is disposed in the casing and has a circular head
21 supported by the lower insulation ring i3, a
stem 22 depending through the central opening
{9 in the contact member 18, and an inertia-
responsive weight 23 at the lower end of the stem
22 below the ring (3. The lower or under sur-
face of the pendulum head 21 is downwardly con-

5 vergent in its middle region, and the head is

normally seated against the upper surface of the
contact member 18. The pendulum’s head 21 is
also provided with a depending peripheral bead
24 which surrounds the upstanding rim {7 on
the ring 13 and restrains the pendulum’s head
against lateral movement. The upper surface of
the pendulum’s head 2{ is provided with a cen-
trally located concavity 25 therein.

An annular collar 25 is mounted in the central
opening 1§ in the upper insulation ring 14. The
upper portion 271 of the collar 26 -is internally
serew-threaded to receive an adjustment screw
28, whereas the lower portion of the collar 2§ has
a centrally located, vertical glide bearing or
parrel 29 in which is vertically slidably disposed
a plunger 39.. 'This plunger 39 has a well 31
therein opening at the top of the plunger, and
the Bottom of the plunger is closed and converges
downwardly to a rounded tip 32. A helical com-
pression spring 33 is disposed within the well 31
of the plunger, and bears at its upper end against
the bottom of the adjustment screw 28 and at
its lower end against the closed bottom of the
plunger 30. It will be seen that the spring 33
urges the plunger downwardly so that its tip 32
bears against the head 21 of the pendulum 20 in
the approximate center of said head’s concavity
25, and that the amount of downward pressure
thus exerted by the spring may be adjusted by
turning the adjustment screw 28.
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The casing is provided with a cap 34 threaded
on the upper end thereof and provided with a
central opening 35 therethrough, through which
opening the lead-wires 36, 37 of an electric circuit
are introduced into the casing. The lead-wire
35 is connected to the collar 26 in the upper
insulation ring 14. The lead-wire 37 extends
through 2 slot 38 in one side of the upper ring
14, thence through a slot 39 in one side of the
lower ring 13, and is connected to a lead-screw
4¢ which is threaded laterally through the ring
{3 and into the annular contact member (8.
As shown in the modified form of the invention
illustrated in Figure 3 the lead-screw 40! extends
well into the contact member’s central opening
19, for a purpose hereinafter described.

Operation

The inertia-operated switech is mounted in a
vehicle (or other movable object) in the position
illustrated, i. e. with the pendulum 20 depend-
ing vertically. The electric circuit to be inter-
rupted by force of inertia, as upon impact of
the vehicle with an external object, is normally
completed through the lead-wire 36, collar 26,
plunger 30, contact pendulum 20, annular con-
tact member (8, lead-screw 40, and lead-wire
31, all of which parts are made of an electrically
conductive material such as brass or copper and
all of which are insulated from the casing and
its cover. The seated contact of the contact
pendulum 20 on the annular contact member
18 is normally maintained by the downward
pressure of spring 33 on plunger 30.

The pendulum inertia-responsive weight 23 is,
as shown in Figures 1 and 2, operable multi-
directionally through 360 degrees, that is, it is
free to move in any lateral direction as indicated
by the small arrows of Figure 2. When so moved,
the depending peripheral bead 24 on the pendu-
lum’s head 2[ engages the upper surface of the
insulation ring (3 which serves as a fulcrum
about which the pendulum rotates to unseat
the pendulum’s head 2i from the annular con-
tact member (8 as indicated in dotted lines in
Figure 1. The contact between these two mem-
bers is thus broken and the electric circuit above
described is thus interrupted. Such interruption
of the circuit may of itself effect the desired
result, or it may operate through a relay to
effect such result.

In some instances it may be found desirable
to prevent the operation of the device in one
or more directions of impact and this may be
accomplished by limiting the multidirectional
movement of the pendulum to less than 360 de-
grees. In Figure 3 this has been accomplished
by simply substituting a longer lead-screw 401
for the lead-screw 40, which lead-screw 401!
would serve to prevent movement of the pendu-
lum to the right as viewed in Figure 3 and thus
accomplish the desired end.

It will thus be seen that the invention pro-
vides a relatively simple but highly efficient in-
ertia-operable switch, and while but two specific
embodiments of the invention have been herein
shown and described it will be understood that
numerous details may be altered or omitted with-
out departing from the spirit of the invention
as the same is defined by the following claims.

‘We claim:

1. In an inertia-operated switch for inter-
rupting an electric circuit: an insulation mem-
ber; a contact member mounted in said insula-
tion member and having a vertically extending
opening therethrough; a contact pendulum hav-
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ing a head normally seated against the upper
surface of said contact member and having a
stem depending through the opening in said
contact member and provided at its lower end
with an inertia-responsive weight whereby said
contact pendulum is movable so that the pe-
ripheral edge of its head bears against the upper
surface of said insulation member to serve as
a fulerum about which the pendulum may rotate
to unseat the head thereof from the contact
member and thus break the contact between
the contact pendulum and the contact member
to interrupt an electric circuit therethrough.

2. In an inertia-operated switch for inter-
rupting an electric circuit: an insulation mem-
ber; an annular contact member mounted in
said insulation member and having a circular
upper surface and a vertically extending opening
therethrough; a contact pendulum having a
head normally seated against the circular upper
surface of said contact member and having a
stem depending through the opening in said
contact member and provided at its lower end
with an inertia-responsive weight whereby said
contact pendulum is movable so that the pe-
ripheral edge of its head bears against the upper
surface of said insulation member to serve as
a fulerum about which the pendulum may rotate
to unseat the head thereof from the annular
contact member and thus break the contact be-
tween the contact pendulum and the contact
member to interrupt an electric circuit there-
through.

3. In an inertia-operated switch for interrupt-
ing an electric circuit: an insulation member; an
annular contact member mounted in said insula-
tion member and having a circular upper surface
and a vertically extending cpening therethrough;
a contact pendulum having a circular head of
greater diameter than the annular contact mem-
ber normally seated against the circular upper
surface of said contact member and having a
stem depending through the cpening in said con-
tact member and provided at its lower end with
an inertia-responsive weight whereby said con-
tact pendulum is movable so that the peripheral
edge of its head bears against the upper surface
of said insulation member to serve as a fulerum
about which the pendulum may rotate to unseat
the head thereof from the annular contact mem-
ber and thus break the contact between the con-
tact pendulum and the contact member to inter-
rupt an electric circuit therethrough.

4. In an intertia-operated switch for interrupt-
ing an electric circuit: an insulation member; an
annular contact member mounted in said insula-
tion member and having a circular upper surface
and a vertically extending opening therethrough;
a contact pendulum having a circular head of
greater ciameter than the annular contact mem-
ber normally seated against the circular upper
surface of said contact member and having a
stem depending through the opening in said con-
tact member and provided at its lower end with
an inertia-responsive weight whereby said con-
tact pendulum is movable multidirectionally so
that the peripheral edge of its head bears against
the upper surface of said insulation member to
serve as a fulcrum about which the pendulum
may rotate to unseat the head thereof from the
annular contact member and thus break the con-
tact between the contact pendulum and the con-
tact member to interrupt en electric circuit
therethrough.

5. In an inertia-operated switch for interrupt-
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ing an electric circuit: an insulation member;
and annular contact member mounted in said in-
sulation member and having a circular upper sur~
face and a vertically extending opening there-
through; a contact pendulum having a circular
head of greater diameber than the annular con-
tact member normally seated against the circular
upper surface of said contact member and hav-
ing a stem depending through the opening in said
contact member and provided at its lower end
with an inertia-responsive weight whereby said
contact pendulum is movable through 360 degrees
so that the peripheral edge of its head bears

10

against the upper surface of said insulation mem-

ber to serve as a fulcrum abkout which the pen-
dulum. may rotate to unseat the head thereof
from the annular contact member and thus break
the contact between the contact pendulum and
the contact member to interrupt an electric cir-
cuit therethrough.

6. In an inertia-operated switch for interrupt-
ing an electric circuit: an insulation member; an
annular contact member mounted in said insula-
tion member and having a circular upper sur-
face and a vertically extending opening there-
through; a contact pendulum having 2 circular
head of greater diameter than the annular con-
tact member normally seated against the cir-
cular upper surface of said contact member and
having a stem depending through the opening in
said contact member and provided at its lower
end with an inertia-responsive weight whereby
said contact pendulum is movable multidirection-
ally so that the peripheral edge of its head bears
against the upper surface of said insulation mem-
ber to serve as a fulcrum about which the pen-
dulum may rotate to unseat the head thereof
from the annular contact member and thus break
the contact between the contact pendulum and
the contact member to interrupt an electric cir-
cuit therethrough; and stop means for prevent-
ing movement of the pendulum in cne direction
forlimiting the muitidirectional movement there-
of to less than 360 degrees.

7. In an inertia-operated switch for interrupt-
ing an electric circuit: an insulation member hav.
ing-a vertically extending annular opening there-
through and provided with an upstanding circular
rim surrounding the upper end of said opening;
an annular contact member mounted in the open~
ing in said insulation member and having a cir-
cular upper surface and a vertically extending
opening therethrough; a contact pendulum hav-
ing a circular head of greater diamesier than
said rim and provided with a depending periph-
eral bead surrounding said rim, said head being
normally seated against the circular upper sur-
face of said contact member and restrained
against lateral movement by the engagement of
said bead with said rim, the pendulum being also
provided with a stem depending frcm: said head
through the opening in said contact member and
provided at its lower end with an inertia-respon-
sive weight whereby said contact pendulum is
movable so that the depending head on said head
bears against the upper surface of said insula-
tion member to serve as a fulecrum about which
the pendulum may rotate to unseat the head
thereof from the snnular contact member and
thus break the contact between the contact pen-
dulum angd the contact member fo interrupt an
electric circuit therethrough.

8. In an inertia-operated switch for inter-
rupting an electric circuit: an insulation mem-
ber having a vertically extending annular open-
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ing therethrough and provided with an upstand~
ing cireular rim surrounding the upper end of
said opening; an annular contact member
mounted in the opening in said insulation mem-
ber and having a circular downwardly convergent
upper surface and a vertically extending opening
therethrough; a contact pendulum having a cir-
cular head of greater diametsr than said rim
and provided with a depending peripheral bead
surrounding said rim, said head having a down-
wardly convergent lower surface and being nor-
mally seated against the circular upper surface
of said contact member and restrained against
lateral movement by the engagement of said
bead with said rim, the pendulum being aiso pro-
vided with a stem depending from said head
through the opening in said contact member and
provided at its lower end with an inertia-re-
sponsive weight whereby said contact pendulum
is movable so that the depending bead on said
head hbears against the upper surface of said
insulation member to serve as a fulcrum about
which the pendulum may rotate to unseat the
head thereof from the annular contact member
and thus break the contact between the contact
pendulum and the contact member to interrupt
an electric circuit therethrough.

9. In an inertia-operated switch for inter-
rupting an electric circuit: an insulation mem-
ber; a contact member mounted in said insula-
tion member and having a vertically extending
opening therethrough; a contact pendulum hav-
ing a head seated against the upper surface of
said contact member and having a stem depend-
ing through the opsning in said contact member
and provided at its lower end with an inertia-
responsive weight whereby said contact pendu-
lum is movable so that the peripheral edge of
its head bears against the upper surface of said
insulation member to serve as a fulcrum about
which the pendulum may rotate to unsesat the
head thereof from the contact member and thus
break the contact between the contact pendulum
and the contact member to interrupt an electric
circuit therethrough; and spring means bearing
against the upper surface of the pendulum’s
head for normally pressing said head into seated
engagement with the upper surface of said con-
tact member. )

10. In an inertia-operated switch for inter-
rupting an electric circuit: an insulation mem-
ber having a vertically extending annular open-
ing therethrough and provided with an upstand-
ing circular rim surrounding the upper end of
said opening; an annular contact member
mounted in the opening in said insulation mem-
ber and having a circular downwardly convergent
upper surface and a vertically extending open-
ing therethrough; a contact pendulum having
a circular head of greater diameter than said
rim and provided with a depending peripheral
bead surrounding said rim, said head having a
downwardly convergent lower surface and being
seated against the circular upper surface of said
contact member and restrained against lateral
movement by the engagement of said bead with
said rim, the pendulum being also provided with
a stem depending from said head through the
opening in said contact member and provided at
its lower end with an inertia-responsive weight
whereby said contact pendulum is mocvable so
that the depending bead on said head bears
against the upper surface of said insulation mem-
ber to serve as a fulecrum about which the pendu-
lum may rotate to unseat the head thereof from
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the annular contact member and thus break the
the contact between the contact pendulum and
the contact member to interrupt an electric cir-
cuit therethrough; and spring means bearing
against the upper surface of the pendulum’s head
for normally pressing said head into seated en-
gagement with the upper surface of said con-
tact member.

11. In an jnertia-operated switch for inter-
rupting an electric circuit: a casing; a pair of
insulation members mounted in the casing in
vertically spaced relation, the lower insulation
member having a vertically extending opening
therethrough; a contact member mounted in the
lower insulation member’s opening and having
a vertically extending opening therethrough; a
contact pendulum having a head adapted to seat
against the upper surface of said contact mem-
ber and having a stem depending through the
opening in said contact member and provided at
its lower end with an inertia-responsive weight
whereby said contact pendulum is movable so
that the peripheral edge of its head bears against
the upper surface of the lower insulation mem-
ber to serve as a fulcrum about which the pen-
dulum may rotate to unseat the head thereof
from the contact member and thus break the
contact between the contact pendulum and the
contact member to interrupt an electric circuit
therethrough; and spring means interposed be-
tween the upper insulation member and the up-
per surface of the pendulum for normally press-
ing said head into seated engagement with ths
upper surface of said contact member.

12. In an inertia-operated switch for inter-
rupting an electric circuit: a casing; a pair of
insulation members mounted in the casing in
vertically spaced relation, the lower insulation
member having a vertically extending opening
therethrough; a contact member mounted in the
lower insulation member’s opening and having
a vertically extending opening therethrough; a
contact pendulum having a head adapted to seat
against the upper surface of said contact member
and having a stem depending through the open-
ing in said contact member and provided at its
lower end with an inertia-responsive weight
whereby said contact pendulum is movable so
that the peripheral edge of its head hears against
the upper surface of the lower insulation mem-
ber to serve as a fulcrum about which the pendu-
lum may rotate to unseat the head thereof from
the contact member and thus break the contact
between the contact pendulum and the contact
member to interrupt an electric circuit there-
through; a plunger vertically slidably mounted
in the upper insulation member and bearing at
its lower extremity against the upper surface of
said contact pendulum’s head; and spring means
interposed between the upper insulation member
and the plunger for normally urging said plunger
downwardly.

13. In an inertia-operated switch for inter-
rupting an electric circuit: a casing; a pair of
insulation members mounted in the casing in
vertically spaced relation, the lower insulation
member having a vertically extending opening
therethrough; a contact member mounted in the
lower insulation member’s opening and having
a vertically extending opening therethrough; a
contact pendulum having a head adapted to seat
against the upper surface of said contact member
and having a stem depending through the open-
_ing in said contact member and provided at its

lower-end with an inertia-responsive weight.
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whereby said contact pendulum is movable so
that the peripheral edge of its head bears against
the upper surface of the lower insulation member
to serve as a fulcrum about which the pendulum
may rotate to unseat the head thereof from
the contact member and thus break the contact
between the contact pendulum and the contact
member to interrupt an electric circuit there-
through; a plunger vertically slidably mounted
in the upper insulation member and bearing at
its lower extremity against the upper surface of
said contact pendulum’s head; and spring means
interposed between the upper insulation member
and the plunger for normally urging said plunger
downwardly, the upper surface of said pendu-
lum’s head having a concavity therein and the
lower extremity of said plunger having a tip
bearing in the approximate center of said con-
cavity.

14. In an inertia-operated switch for inter-
rupting an electric circuit: a casing; a pair of
insulation members mounted in the casing in
vertically spaced relation, said members having
vertically aligned openings therethrough; a con-
tact member mounted in the lower insulation
member’s opening and having a vertically extend-
ing opening therethrough; a contact pendulum
having a head adapted to seat against the upper
surface of said contact member and having a
stem depending through the opening in said
contact member and provided at its lower end
with an inertia-responsive weight whereby said
contact pendulum is movable so that the pe-
ripheral edge of its head bears against the upper
surface of the lower insulation member to serve
as a fulecrum about which the pendulum may
rotate to unseat the head thereof from the con-
tact member and thus break the contact be-
tween the contact pendulum and the contact
member to interrupt an electric circuit there-
through; a collar mounted in the opening in the
upper insulation member and having an opening
therethrough the upper portion of which is in-
ternal threaded and the lower portion of which
constitutes a vertically extending barrel; a
plunger vertically slidably disposed in said barrel
and having a well in its upper portion and a
closed bottom bearing against the upper surface
of said contact pendulum’s head; an adjustment
screw threaded in the upper threaded portion
of said collar’s opening; and a spring interposed
between said screw and the bhottom of the
plunger’s well for normally urging said plunger
downwardly to complete an electric circuit
through the collar, the plunger, the pendulum
and the contact member.

15. In an inertia-operated switch for inter-
rupting an electric circuit: an insulation mem-
ber; an annular contact member mounted in said
insulation member and having a circular upper
surface and a vertically extending opening there-
through; a contact pendulum having a circular
head of greater diameter than the annular con-
tact member normally seated against the cir-
cular upper surface of said contact member and
having a stem depending through the opening
in said contact member and provided at its lower
end with an inertia-responsive weight whereby
said contact pendulum is movable so that the
peripheral edge of its head bears against the
upper surface of said insulation membher to serve
as a fulcrum about which the pendulum may
rotate to unseat the head thereof from the an-
nular contact member and thus break the contact
between the contact pendulum and the contact
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member to interrupt an electric circuit there-
through; and a lead-screw threaded laterally
through the insulation member and into said
annular contact member.

16. In an inertia-operated switch for inter-
rupting an eleciric circuit: an insulation mem-
ber; an annular contact member mounted in said
insulation member and having a ecircular upper
surface and a vertically extending opening there-
through; a contact pendulum having a circular
head of greater diameter than the annular con-
tact member normally seated against the circular
upper surface of said contact member and hav-
ing a stem depending through the opening in
said contact member and provided at its lower
end with an inertia-responsive weight whereby
said contact pendulum is movable multidirec-
tionally so that the peripheral edge of its head
bears against the upper surface of said insula-
tion member to serve as a fulcrum about which
the pendulum may rotate to unseat the head
thereof from the annular contact member and
thus break the contact between the contact pen-

10

dulum and the contact member to interrupt an
electric circuit therethrough; and a lead-screw
threaded laterally through the insulation mem-
ber and through said annular contact member
and extending into the vertically extending open-
ing in said contact member, the inner end of
sald lead-screw serving as a stop against which
the pendulum may abut to iimit the multidirec-
tional movement of the pendulum to less than
360 degrees.

WALTER E. NORDMARK.

JOSEPH A. MILLER.

NORMAN C. POEL.
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