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The present invention relates generally to switch
miechanisms and relates more specifically to switches of
the inertia type, physical movement thereof being adapted
to effect interconnection between contact ‘elemients.

‘Heretofore, inertia type switches have been Kniowrn that
employ moving elements, at least a portion of which
comprises a weight member. These weight members are
usually connected to shafts or arms and movement there-
of under inertia induced forces serves to move the weight
and shaft or arm. The shafts or arms used in this
type of mechanism have generally been arranged in such
2 :mdnwier as to effect closure of contact members. These
prior structures have had numerous disadvantages in-
asmhuch as high friction forces are usually present, thus
to créate lubrication problems. : Additionally, these struc-
turés have been heavy, physically. of a large size, enr-
ployed many small complex parts, required considerable
witing operations during assembly. and were not well
svited for mass production manufacturing techniques. In
operating characteristics of prior devices, it has been
cominion to employ -af least 50% -of the weight mass
i ‘order fo produce a contact force and when this factor
is coupled with problems relating to contact cleanliness,
many failures of the prior structures have resulted, In
prior mechanisms that employ springs of various types,
it is desirable that suitable preloading of the Sprifngs
be ‘accomplishied before uss of the switch. Prior de-
vices have been constriicted in sich a mafifer as to
prevent adequate and reliable adjistment means for sef-
ting spring preloaditg, o
- It is, aceordingly, one object of the invention 6 provide
ai iféftia. switeh mechanism Having featires of novelty
afid’ finctiotal ¢haracteristics to overcome the before-
mientioned difficilties and problems associated with prior
devices intesided for a similar purpose.

It is ancthér importarit object of the invention 46 pro-

~ Vide an inertia switch fiechanism that is extremely simple

i constriiction; refiable in operation, ‘efficient in use,

relativély inexpensive and of a nature enabling manu-
facture thereof in mass prodiction situations. :

It is a further important object of the invention to
provide #n inértia switch mechanism wherein a weight
mémber’ acts physically to connect a plurality of contacts
and Wherein a wiping dction is established between the
wéight member and the contacts, thereby to promote
efficiént electrical connection befween the contacts and
the Weight member.

It is still another object of the invention to provide
an inertia switch mechanism wherein many of the com-
poneints thereof are structurally combined, thus to re-
duce the over-all number of components and provide
a more simple and inéxpensive structure.

A er important object of the invention is to pro-
vide a switch mechanism adapted for operation upoh ap-
plication of inertia forces thereto and whereinn a spring
biasing means applied to a movable weight may be ad-
justed for preloading thereof, thus to establish more nearly
Jifiear spring rate characteristics,
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Other and further important objects of the invention
will ‘become apparent from the disclosures in the follow-
ing detailed- specification, appended claims and accom-
panying drawing, wherein:

Figure 1 is a longitudinal sectional view of the switch
mechanism' of the present invention and showing the
components in position prior to inertia induced move-
ment thereof;

Fig. 2 is an isometric view showing one of the com-
posite contact members;

Fig. 3 is an isometric view showing a subcombination
of the assembly of the present switch together with
anether of the composite contact members; and

Fig. 4 is a longitudinal sectional view similar to Fig. 1,
showing a modification of the invention.

With reference to the drawing, it is to be noted that
the present inertia switch mechanism comprises a tubu-
lar member 10 that may be constructed from any suitablé
material and is preferably nonconductive. The tubular
member 10 has an internal cylindrical bore 11 and a
recess 12 with one end thereof. The other end of the
member 10 is reduced in diameter and threaded as at 13

An insert 14, of nonconductive material, is disposed
in the cylindrical bore 11 and has a flange 15 that is
adapted to overlie an end of the member 10. A contact
member 16 is disposed about the insert 14 and between
the outer surface of the insert and the bore 11. The con-
tact meémber 16 has a plurality of tabs 17 bent from one
end thereof and adapted for disposition between the one
end of the member 19 and the flange 15. A threaded
sleeve 18 is adapted to éngage the threads 15, the sleeve
having a radially inwardly extending flange 19 that is
in turn adapted to-engage an outer surface of the flange 15
whereby to sectire the insert 14 and the contact member
16 in position within the bore 11. The sleeve 18 is
also constructed from a nonconduetive material. As
shown primarily in Figs. 1 and 2, the contact member
16 further includes a tubular portion 20 that is con-
structed from a flat sheet of material and rolled into
the tubular form, thus defining longitudinally extending,
adjacently disposed free edges 21. To enable electrical
connection to the metallic contact member 16, an in-
tegral lug 22 is disposed therefrom and extends through
a suitable slot (not shown) in the flange 15. In ac-
cordance with the usual practice, the lug 22 is provided
with an opening therethrough to facilitate attachment of
a wire lead. The end of the cylinder 20, remote from
the tabs 17, integrally supports a plurality of contacts
23 that are supported on angularly inwardly directed
eitd portions 24 formed from integral extension portions
25. The contacts 23 are in the form of dimples in the
material of the contact member 16 and the outer raised
portions thereof may either be coated with a highly con-
ductive material such as silver or the like, or may have
a finite layer of silver deposited thereon.

Another contact member is indicated generally at 26
and is disposed in an end of the bore 11 remote from the
insert 14. With reference to Figs. 1 and 3, the contact
member 26 comprises a threaded shank portion 27 having
a disc 28 formed integrally on one end thereof. A cy-
lindrical contact carrying member 30 is disposed in an
annular groove in the disc 28 and secured thereto as by
soldering, for eéxample. The member 30 is similar in
construction to the previously déscribed cylinder 20, being
constructed from a rolled sheet of material and having
adjacent longitudinal edges 31. A plurality of integral
exteénsion portions 32 are disposed from one edge of the
member 30 and have angularly, radially inwardly directed
portions 33 integrally disposed therefrom. The portions
33 are adaptedto carry dimpled contacts 34. As shown
in Fig. 1, a transversely disposed suppotting web 35 is
positioned within.the member 30 and secured therein - by.-
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Addmonally, the web

means of solderutg or the like.

35 is provided with a central opening 36, the shank 27

also bemg prov1ded with an axial boré 37, the bore 37 and
opening 36 being in coaxial alignment.

_The cylinder member-29- and -the-member 30; together
wrth the extension portrons 25 and 32-and portions 24 and
33 may be made in a similar manner.- The integral na-
ture of the construction enables production thereof in a
flat configuration and from a continuous strip-that may
thereafter be cut-off at desired lengths and formed into
the final illustrated configuration. Thus, a ‘continuously
operating die arrangement may be used, whereby to effect
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high rate mass production of these integral components. -

While the contact members hereof are shown as being pro-
vided . with. three equally  circumferentially spaced- con-
tacts that are carried by the angularly disposed members,
it is to be understood that any number of contacts may
be provided commensurate -with- the ultimate use thereof
in -particularstructures.. The ‘triangular arrangement’ of
the contacts and the angular disposition thereof -provides
a kinematic structure as is de51rab1e in - the present
instance.

An end closure member 38 is threadably dlsposed in
" the recess 12 in one end of the tubular-member 190, the
closure member having- a -reduced: diameter portion 40
which extends into the bore 11.. A sealing ring member
41 is disposed in a suitable groove in the portion 40 for
cooperation between the closure member 38 and the bore
11.The outer end surface of the member 38 is provided
- with cross cut grooves 42 to enable application of tools
for disposing the closure member in the recess 12. The
closure member 38 has a central threaded bore 43 in which
the shank 27 is threadably disposed, the outer end of the
shank extending beyond the outer surface of the member
38 and having a nut 44 carried thereby, a contact terminal
45 being adapted. for disposition between the nut 44 and
the outer surface. of the member- 38, thereby to- provide

an electrical connection for the contact member 26. The =

nut 44 also serves to lock the shank. 27 with respect to
the closure member 38; the shank 27 being provided with
flattened areas 46 on the exposed end thereof, whereby to
permit application of tools for turmng the shank and the
contact member 26.°
" With referencé again to Fig. 1,2 welght in the form of
a sphere 47 is disposed within the bore 11 and intermedi-
ate the contacts 23 and 34.. The sphere 47 may-be made
“from- any suitable . preferably dense metallic -material,

thus to enable both a weight function-and a contact con--

necting function.. A tension spring 48 has one end 50
_disposed through a bore 51 in the sphere 47 and connected
to the sphere as by soldering 52. - The spring. 48 ‘extends
through"a central area between the contact portions 24
and is confined within a bore 53 in the insert: 14. *Another
end of the spring 48 has an extension portion 54 ‘that is
disposed through' a central bore 55 in a:threaded stud
56. The stud 56 threadably engages: the insert-14 and
extends outwardly therefrom. “The spring portion 54 has
a ball 57 secured thereto and drsposed outwardly from the
outer end of the bore 55. The ball 57 is secured to the
stud 56 as by soldering 58. The outer end of the stud 56
is also fitted with a nut 60 that is adapted to secure the
stud against rotation relative-to the insert 14 and to confine:
a terminal 61 about the stud. The terminal 61 serves to
provide means for establishing electrical connection with
the sphere 47 by way of the stud 56 and spring 48:

In initial assembly of the present device, the contact
member 16 and insert 14 are secured in position, together

with the sphere 47 and associated spring 48. The portion

50 of the spring 48 is extended outwardly through the
opening 36 and bore 37 in the-contact member 26 and
closure: member 38 respectrvely and provided with a hook
shown by the dotted lines at 62 in Fig. 1.. The hook 62
serves to provide means by which a predetermmed tension

may be applied to the spring 48, whereby to: establishi-the’
force of the. sphere ‘47 against the: contacts:23. - Thére
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after the end portion of the spring 48 is cut off adjacent
the soldered joint 52 and the contact member 26, together
with the end closure member 38, ‘are again installed in
position. The outer end of the bore 37 may thereafter be
closed as by any suitable material.

Under influence of acceleration in an axial direction of
the tubular member 10, and rightwardly as shown in the
drawing, the sphere 47 will be moved leftwardly against
the tension of the spring 48 and at a predetermined value
of acceleration, whereby to break the normal contact be:

* tween the sphere and the contacts. 23... At'a higher value

of acceleration, the sphere will have completed its left-
ward movement to the position shown by the dotted lines
in Fig. 1, whereby to make contact with the contacts 34.
The relative axial positions of the contacts 23 and 34 are
adjusted by use of the shank 27. It is to be noted that as
the sphere 47 makes contact with the contacts 23 or 34,

-+ the angularly disposed portions.24 or 33 respectively will
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be deformed, whereby to provide a-wiping action beiween
the contacts and the surface of the sphere 47. The spring
characteristics of the material of the cylinder 28 .and thé

member 30 serves to return the portions.24 and 33 to their

' - original positions following dtsengagement thereof by the

25

sphere 47. The sphere 47 is maintained in axial alignment-
with the contacts 23 and 34 by close confinement thereof
within the bore 11. Due to this particulaf construction,
movement of the sphere 47 may be accomplished only

= -upon axial movement of the tubular member 10 and asso-
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ciated structure, lateral movement of these structures
having no effect upon the contacts.

In connection with the specific- functronal character-
istics of the present switch arrangement, it should be
pomted out that the contact closing value of acceleration

is ‘a function. of the rate of the spring 48, the mass-of -

the sphere 47 and the spacing. between: the sphere and
the contacts. = Additionally, the acceleration sensitivity of
such a structure is a function of the mass of the sphere
and the spring rate. . In many installational situations,
the desired spring rates for a particular range of accelera-
tion .may easrly be  obtained through usé ‘of :beryllium
copper sprlngs thereby to minimize the series resistance

to the moving contact-as defined by the’sphere 47. :The
« " contact portions 24 and 33 are preferably flexible enough
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‘for the structure. .

to deflect slightly upon -contact by the sphere, thus o
provrde the before-mentioned wiping action. The use of
the present axially movable contacts not. only permits a
lower contact resistance but also insures greater reliability °
"Additionally, accurately dimensioned

- gpheres are readily obtainable and are relatively inexpen-
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sive and comipact, as compared to pivoted weight arrange-
ments. -The particular kinematic arrangement -of the
contacts and the specific structural characteristics theres
of serve to-eliminate any tendency of the sphere to bounce

~-relative to-the contacts and no damping of the-action is -

required.. The relatively large available adjustment of’
the axial relative ‘positions of the contacts 23 “and. 34

serves to compensate for tolerance differences in the de- =~
-~ vice and for-varying spring rates.

Furthermore, ‘since

- the connections' are relatively widely spaced,. insulation
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resistance as between these contacts is relatively:high
and the possibility of voltage breakdown is extrem’ely low:

In Fig. 4 a modification- of the invention is shown
wherein hke parts are indicated: by single primed. refer-
ence characters. In this form of the invention, the insert
14’ has a spring element 63 disposed within the:recess -
53’ -and secured therein by means of a press fit. A plu-
rality of spring members 64 are disposed from one-end of
the spring element 63.- Additionally, a.portion 50’ of the
spring 48’ has a sleeve 65. secured thereto, one end of
the sleeve being disposed in- a suitable recess 66 in the
sphere :47’.. ‘The other end of the sleeve 65 is. provided
with an annular enlargement- 67. that normally is con--
tained within thé confines of the spring members 64.: ..
“"In. this modified form ‘of the invention, it 'may thus be
seen: that as inertia forces are applied to-the:sphere 47,
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the force of the spring member 64 must be overcome
before the sphere may ‘move in a leftward direction.
When the force of the spring members 64 is overcome,
the enlargement 67 will be ‘pulled: therethrough, thus
providing a snap action for engagement of the sphere
47’ with the contacts 34’ and for separation of the sphere
from the contacts 23’. The spring member 64 serves-also
to retain the sphere 47’ in contact with the contacts 34’
until a reduction in inertia forces reaches-a-level to per-
mit the spring 48’ to again. draw the enlargement 67
through the spring member 64. A construction of this
type insures positive action of the device when engaging
the contacts and less time between release of one set of
contacts and engagement with another,

. Having thus described. the invention:and the. present
embodiments thereof, it is desired. to emphasize the fact
that many further modifications may be resorted to in a
manner limijted only by a just interpretation of the follow-
ing claims.,

Iclaim: :

1. An inertia electrical switch apparatus comprising,
in combination: an elongated tubular housing; closure
members threadably engaging each longitudinal end of
said housing; a pair of contact carrying structures; one of
said structures comprising a tubular portion having means
for retaining said portion in association with one of said
closure members and in one end of said housing, the
other of said structures comprising a tubular portion;
means for longitudinally adjustably connecting said other
of said structures to another of said closure members; a
plurality of contacts carried by each of said structures
and disposed in opposed spaced relationship within said
housing; a spherical weight disposed in said housing
intermediate said contacts; tension spring means con-
nected with said weight and said one of said closure
members for biasing said weight into normal contact with
contacts carried by one of said structures, inertia forces
being adapted longitudinally to move said weight into
contact with contacts carried by said other of said struc-
tures; and means for providing independent electrical con-
nection with said contact structures and said weight, said
connection with said weight including said tension spring
means.

2. An inertia electrical switch apparatus comprising,
in combination: an elongated tubular housing:; closure
members threadably engaging each longitudinal end of
said housing; a pair of contact carrying structures, one of
said structures comprising a tubular portion having means
for retaining said portion in association with one of said
closure members and in one end of said housing, the
other of said structures comprising a tubular portion;
means for longitudinally adjustably connecting said other
of said structures to another of said closure members; a
plurality of contacts carried by each of said structures
and disposed in opposed spaced relationship within said
housing, said contacts being disposed at an acute angle
relative to an axis of said housing and in spaced cir-
cumferential relationships to each other on each of said
structures; a spherical weight disposed in said housing
intermediate said contacts; tension spring means con-
nected with said weight and said one of said closure
members for biasing said weight into normal contact
with contacts carried by one of said structures, inertia
forces being adapted longitudinally to move said weight
into contact with contacts carried by said other of said
structures; and means for providing independent elec-
trical connection with said contact structures and said
weight, said connection with said weight including said
tension spring means.

3. An inertia electrical switch apparatus comprising,
in combination: an elongated tubular housing; closure
members threadably engaging each longitudinal end of
said housing; a pair of contact carrying structures, one of
said structures comprising a tubular portion having means
for retaining said portion in association with one of said
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closure. members and. in- one end- of said housing, - the
other of said- structures comprising a tubular portion; .
means: for-longitudinally adjustably connecting said other
of said structures to another of said closure  members;
a plurality of resilient contacts-carried by each of said
structures and- disposed in° opposed spaced relationship
within said housing; a spherical weight disposed and later-
ally closely: confined in said housing intermediate said
contacts; tenmsion- spring means connected with said
weight and adjustably connected said one of said closure
members for biasing said weight into normal contact with
contacts carried’ by one. of said structures, inertia forces
being adapted longitudinally to move said weight into
contact with contacts carried by said other of said struc-
tures, said spherical weight contacting said contacts with
a wiping action; and” means for providing independent
electrical connection with- said contact structures and
said weight, said connection with said weight including
said tension spring-means. )

4. An inertia electrical switch" apparatus comprising,
in combination: an’elongated- tubular housing; closure
members threadably engaging: each longitudinal end of
said housing; a-paif. of coiitact carrying structures, one of
said strictures comprising a tubular portion having means
for retaining: said portion in association with one of said
closure members and in one end of said housing, the
other of said structures comprising a tubular portion;
means for longitudinally adjustably connecting said other
of said structures to another of said closure members;
a plurality of resilient contacts carried by each of said
structures and disposed in opposed spaced relationship
within said housing, said contacts being disposed at an
acute angle relative to an axis of said housing and kine-
matically arranged in spaced circumferential relationships
to each other on each of said structures; a spherical weight
disposed and laterally closely confined in said housing in-
termediate said contacts; tension spring means connected
with said weight and adjustably connected to said one of
said closure members for biasing said weight into normal
contact with contacts carried by one of said structures,
inertia forces being adapted longitudinally to move said
weight into contact with contacts carried by said other of
said structures, said spherical weight contacting said con-
tacts with a wiping action; and means for providing inde-
pendent electrical connection with said contact structures
and said weight, said connection with said weight includ-
ing said tension spring means.

5. An inertia electrical switch apparatus comprising,
in combination: an elongated tubular housing; an insert in
one end of said housing; a closure member threadably
engaging the other end of said housing; a pair of contact
carrying structures, one of said structures having a tubular
portion disposed about said insert and tab means disposed
over an end of said housing; a threaded retainer carried

5 Dby said one end of said housing for securing said insert

and said one of said structures in position; shank means
for longitudinally adjustably connecting the other of said
structures to said closure member; a plurality of resilient
contacts carried by each of said contact carrying struc-
tures and disposed within said housing in opposed spaced
relationships, said contacts being arranged in groups of
three, disposed at equal acute angles relative to an axis
of said housing and kinematically arranged in spaced cir-
cumferential relationships in each group thereof; a spher-
ical weight disposed and laterally closely confined in
said housing intermediate said contacts; a tension spring
disposed in a recess in said insert having one end secured
to said weight and the other end adjustably connected
with said insert whereby to bias said weight into normal
contact -with one of said groups of contacts as carried
by said one of said structures, inertia forces being adapted
longitudinally to move said weight into contact with the
group of contacts carried by said other of said structures,
said spherical weight deflecting said contacts upon en-
gagement therewith to provide a wiping action therebe-
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tween; and means provrdmg mdependent electrxcal con-
-fection with -said contact ‘carrying structures and ‘said
weight, said electrrcal connection with-said welght in-

cludmg said ‘tension spring. :
"6..An’ inertia electrical ‘switch apparatus cornpnsmg,
in’ combination: an elongated tubular housing; an insert
in one end of said housing;-a closure member threadably
engagmg the other end of said housing; a pair of contact
carrying: structures, one of said structures having a tubu-
lar portion disposed about said insert and tab means dis-
posed over an end of said housing; a threaded retainer
carried by said one end of said housmg for securing said
. insert and said one of said structures in position; shank
means for longltudmally adjustably ‘connecting the other
of said structures to said closure member; a plurahty of
_ resilient contacts carried by each of said ‘contact carrying
structures and disposed within said housing in opposed
spaced relationships, said. contacts being' arranged in
groups of three, disposed at equal- acute angles relative
to an axis of said housing -and kinematically arranged in
spaced circumferential relationships in each group there-
of; a sphencal weight disposed and Iaterally closely con-
fined in said housmg intermediate said contacts; a ten-
sion spring disposed in a recess in said insert having one
end- secured to said welght and the other end adjustably

» connected with said ‘insért whereby to- bias said weight
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into ‘normal contact with orie of said groups of contacts

as carried by said oneé 6f said. structures, -inertia forces

being adapted longitudinally - to- move said - weight into

contact with: the -group of ‘contacts ‘carried by said other

of “said structures, said spherical ‘wéight deflecting. said :
contacts upon éngagement therewith to provide a w1pmg

action-therebetweern; leaf spring means disposed in said

insert recess; an enlargément carried by ‘and disposed

from' said weight, said enlargement being adapted  for

cooperation with said leaf spring means to release said
weight with a snap action upon inertia induced or spring
biased ‘movement thereof; and means providing inde-
pendent -electrical connection ‘with said contact carrying
sttuctures and said weight, said electrical-connection w1th
said weight including said tension spring.
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