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The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 

This invention relates generally to a switch device and 
more particularly to an improved centrifugal and/or set 
back switch. 
More speci?cally the invention relates to a switch device 

of a type adapted for use in a rotating projectile or in a 
projectile fuze for controlling the electrical circuit of the 
fuze by such inherent conditions of missile travel set 
back, deceleration, centrifugal force, or predetermined 
combinations thereof, as developed at discharge from the 
gun or with subsequent rotation of the projectile in flight 
along its trajectory. 

This invention advantageously incorporates a magnet 
to maintain the initial unactuated condition of the switch 
and thereafter provides predetermined control over the 
positioning of the movable contact members'of very small 
fuze switches and thereby provides advantageous pre 
selection of operational sequences. 
The utilization of centrifugal force and setback forces 

for actuation of switch closure elements is well known and 
found in a variety of prior art devices. These prior de 
vices generally incorporate spring-type biasing arrange 
ments, either directly or indirectly, to maintain the con 
tact making member in an open position prior to switch 
actuation and similarly may additionally incorporate 
spring elements to maintain a closed circuit relationship 
of the contacting member following application of cen 
trifugal force thereto. ' 

Such a device is shown in patent to J. D. Jordon, No. 
2,515,043, dated July 11, 1950. 
The instant invention differs from this, and other spring 

restrained types of switch arrangements in that steel or 
other magnetic balls as utilized herein for switch closure, 
are initially maintained in an unarmed position by small 
“Alnico” magnets or their equivalent. These magnetic 
balls, which are preferably silver plated, are permitted to 
travel in bores or passages in the switch or fuze body from 
a position of retention by the “Alnico” magnet, under 
setback or centrifugal forces as determined by the con 
?guration of the passages, and to thereafter close circuit 
contacts. 
One object of the instant invention relates to the pro 

vision of an improved initially inactive switch which is 
adapted to be so maintained until after the application of 
a predetermined setback or centrifugal force or a combi 
nation of such forces as may be imparted thereto. 

Another object of the invention resides in the provi 
sion of a switch of simple construction and adapted for 
mounting within a projectile or fuze to control closure 
of one or a plurality of electrical control circuits thereof. 
A further object of the invention lies in the provision 

of a projectile fuze switch for setback or centrifugal actu~ 
ation which is normally open and arranged to be main 
tained in an open condition under magnetic in?uence, and 
wherein the setback force of the projectile at discharge 
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may be utilized to provide movement of inertia elements 
therein to close electrical circuitry of the fuze and which 
is adapted to provide for subsequent travel of the inertia 
elements in a path utilizing the in?uences of centrifugal 
force to ultimately arm the projectile. 
An additional object of the invention lies in the pro 

vision of a switch assembly that is of extremely simple 
construction and positive in operation. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: 

Fig. 1 is a vertical cross section of a portion of a 
fuze body incorporating a switch of one embodiment of 
the invention as taken along the line 1,—1 of Fig. 2; 
F Fig. 2 is a sectional view taken along lines 2-2 of 
ig. 1; 
Fig. 3 is a vertical section of one modi?cation of the 

switch assembly as adapted for actuation only by cen 
trifugal force; and v 6 

Fig. 4 is a sectional elevation of the switch device, 
the showing of which relates to a modi?cation employing 
an initial setback force prior to control by centrifugal 
force, and wherein the switch is again closed following 
a decrease in rotation. 

Referring now to Figs. 1 and 2 of the drawings there 
is shown an illustrative embodiment of the invention 
which comprises a plastic insulating body 1 which is pref 
erably a portion of the fuze body, but may be a separate 
unit for assembly in a fuze or other device providing ro 
tation about the axis y——y of the switch body. The as 
sembly incorporates an Alnico V permanent magnet 2, 
or other magnet of suitable characteristics, positioned at _ 
the axis y——y of the switch body and in magnetic com 
munication with the inner ends of a plurality of bores 
7, 7’ provided in thebody parallel to the axis thereof, 
radial bores 6, 6’ communicate with the bores 7,7’ at their 
inner ends and are aligned with ‘the magnet 2. 
Mounted in the switch body at the inner end of radial 

bores 6, 6', adjacent the magnet 2, are the pairs of con 
tacts 3a, 4a and 3b, 4b respectively.‘ Similarly at the 
outer ends of the radial passages 6, 6' are ?xed the con 
tacts 3, 4 and 3’, 4’ respectively. The aforesaid con 
tacts project into the bores 6, 6’ and are so positioned 
that they may be simultaneously engaged by balls 5, 5’ 
which are formed of a suitable magnetic material and 
preferably silver plated. Additional pairs of contacts 
8, 8’ may be provided in the bores 7, 7’ at the lower ends 
thereof if desired. - 

In the embodiment of Figs. 1 and 2, the balls are 
shown initially in contacting relationship with contacts 
3a, 4a and 3b, 4b in which position they are retained 
by the magnet until such time as the projectile is ?red. 
The arrangement shown in Fig. 3, in which only radi 

cal passages 6, 6' are provided, is such that no contact 
is made at the initial or normal position and the only 
closing action is by virtue of contact of the balls 5, 5' 
with the pairs of contacts 4, 4' respectively under cen~ 
trifugal force due to rotation of the switch. 

Fig. 4 discloses still another embodiment of the switch 
wherein a magnet 2 is mounted on axis of switch body 
10 and bores 70 and To have their upper ends adjacent 
the magnet 2 and extend downwardly and outwardly from I 
the axis of the body 1. Upwardly and outwardly di 
rected passages 9, 9' communicate at their lower ends 
with the bores 7c and 7'c. 
The invention as illustrated in the drawings'shows two 

balls and separate passages respectively for each ball. 
However, it is believed to be obvious that this improved 
switch may utilize only one ball member and a single 
passage therefor, or alternatively additional passages and 
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balls, together with suitable contacts may be utilized in 
the event‘ that‘ it isdes'ifed' t'o clbs'e" a gTé'a'f'e‘f' number‘ of 
circuits or greater certainty in‘ the operation of the switch 
is desired. ' . > 

The embodiment of‘F'igs; 1’ and-Z incorporates two pairs 
of-contacts 3i, 4'a'nd~3f”, 4" respectively for passages 6 and 
61'"at' each passage end. By suitably wiring‘ the contacts 
,in the circuitit is apparent thatengagement of-"the balls 
5,. 5' with the contacts will serve to close the circuits of 
which the contacts‘ form a part. Only one pair of con 
tacts however, as for example‘ 3' or~ 3;’, need be incorpo 
ratedat any single station. Figs. 3_ and 4 show only the 
vertical“ pairs 45-4" and 8—8’, respectively.‘ The use 
of' a plurality of’ pairs‘ of, contacts will. find application 
wherein it is desired to simultaneously close several? cir-' 
cuits to ground, or to the same source of battery poten 
tial; ‘ 

In operation, when the projectile is at rest,.the magnetic 
attraction of'the. Alnico-Vmagnet' retainslthe balls 5', 5! 
in contact therewith, the forcev required to move the balls 
5,5"from the magnet 2v being predetermined by suitably 
proportioning the magnet‘ and the balls. It is thus-appar 
cut that? the permanent magnet 2 functions to retain the 
ball'memb‘crs S'cither in engagement with t'erminals3a, 3b 
and- 4a, 4b of Figs. 1 and- 2 orin a non-contact closing 
relationship as shown in Figs. 3 and 4; In any event, 
the pair of balls are normally‘ maintained out ofv contact 
with the terminals at the outer extremities of the passages‘ 
until sufficient dislodging force is built up. by rotation or 
acceleration. 

In the operation of the device shown in Figs. 1 and 2, 
set back forces resultingfrom- acceleration of the pro 
jectile will ‘cause the balls to move downwardly in the 
passages 7 , 7’ thus opening the circuits which include the 
pairs of contacts 3a,- 4a, 3b and 4b and close thercircuits 
which include the pairs of’ contacts 8, 8'. When the set. 
back force is reduced after the projectile has. been ac 
celera‘ted, the balls will again be attracted to the magnet 
whereupon under the centrifugal force due to spin of- the 
projectile, the balls 5, 5' will’ be urged outwardly in-the 
radial passages into engagement with contacts 3, 4‘ and 
3',4" respectively. The ‘arrangement of this device is 
such that with a reduction in the actuating forces below 
a predetermined- amount as determined‘ by the mass of 
the balls‘ and- the- inherent strength of the particular mag 
net incorporated therein, the ballswill return to their 
central‘ initially retained position. 

lit the device shown in'Fig. 3, only the centrifugal'forces 
are effective to move the balls.’ In a device, of the char 
acter of 4 the_ axes of‘the bores 7c, 7 'c are inclined 
to permit'rclosure of'the terminals 8, 8' by combined 
cent'rifiigal'and' set- back force. on reduction of the set 
back‘ force, balls 5, 5"will move into the-passages under 
centrifugal force without again moving to the initialposi 
tion. This embodiment prevents direct repositioningof 
the balls against‘ the magnet‘ with reduction in the cen7 
trifn'gal'for'ce, the balls having to ?rst re-engage the switch 
terminals. 1f" desired'fswitch terminals not shown, may 
be incorporatedin- the outer‘ ends‘of the passages 9 and 
9' "of Fig. 4. 

It is apparent’ that the construction and‘ embodiments 
‘ as illustratediare but'a few of the many possible comb/i 
nations of' contact terminals and paths of’ movement for 
the balls. , ' 

Obviously many modi?cations and variations of‘ the 
presentv invention are possible in the- light- of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced‘ otherwise than as‘ speci?cally described. 
What is claimed as new and‘ desired to be secured by 

Letters Patent of the United- States is: . I 
1,. Acentrifugal-switch.device comprising a body mem 

ber,<a. plurality of: switch. terminal members, inertia actup 
ated-Iswitch. terminal-closure-members of magnetic material 
operable under‘ centrifugal: and, linear- accelerative. force 
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4 
conditions in predetermined sequence to be moved from 
a'?' i?it'i'a'l' Iii?gifi'éfiC‘?llY I’ét'z?hé'd‘ inactive‘ p'GSiti‘On“ f0" ti’ 
switch closure position, a plurality of passages in said 
body permitting predetermined movement of said inertia 
members, and magnetic means at one end of each of said 
passages for initially restraining'the magnetic inertia mem 
bers against movement and for the repositioning thereof 
upon‘de‘c'r'ease of a predetermined one of said accelerated 
forces‘: by a predetermined‘ amount, said passages being. 
arranged in communicating pairs with each pair having a 
closure member individual thereto, each of said pairs 
being- oriented so ‘that its respective closure member is 
motivated to successively move in the passages‘ under the 
in?uence of the predetermined sequence of said accelera 
tive forces. 

2. A magnetically controlled‘force' activated-switch for 
proximity type fuze application and the like, comprising 
in combination, a body member having a plurality of 
bores therein of predetermined’ con?guration; said bores 
being grouped in pairs with the bores of each‘ pair inter‘ 
conn'ected, a high coercive force magnet"disposed‘therein“, 
adjacent the junction of each pair magnetically responsive 
inertia members in each of said pairs of passages‘ of a‘char 
acter adapted for movement therein, and a plurality of 
circuit- terminal contacts adapted for closure‘ by move 
ment of said inertia members thereagainst, the magnet 
means being disposed in said body passages at a loca 
tion remote from said terminal contacts to initially‘ re 
strain said inertia members. 

3. A centrifugal switch device comprising a body mem 
ber, a ?rst passageway in said body, a second passageway 
in saidbody at right angles to said ?rst passageway and 
connected thereto at one end thereof, a magnetic mem 
ber positioned in axial alignment with, one of said pas 
sages and adjacent its junction with the other of said pas 
sages, an electrically ‘conductive magnetic member selec 
tively movable in said passages, electrical contact members 
within said passages positioned to be engaged by said 
electrically conductive magneticn-iember, said electrically 
conductive member being movable in‘ one of said‘ pas 
sages in response to linear acceleration and movable in 
the other of said passages in response to centrifugal’ force. 

4. A magnetically controlled centrifugal’ and‘ inertia 
> switch comprising at least one pair of interconnectedrpas 
sageways, a-magnet positioned adjacent the end of one of 
said passageways,v an electrically conductive magnetic 
body normally in a magnetically restrained position ad 
jacent said magnet and‘ selectively movable in said pair 
of passageways'under the in?uence of accelerative forces; 
said magnetic body being movable in onelpassag’eway in 
response to linear acceleration and movable in the other"v 
of said pair of- passageways in response to centrifugal 
force, and electrical contacts in said passageways adapted 
to be bridged’ by said electrically conductive magnetic 
body'when the body has been moved in response‘ to‘ linear 
or centrifugal acceleration. 

S. A force activated switch including a magnet" ?xedly 
mounted within a supporting body; movable‘ electrically‘ 
conductive magnetic means normally maintained‘ in a 
magnetically restrained position adjacent the‘ magnet‘; the 
combination of a ?rst elongated concavity within‘ said 
body and disposed with a portion thereof adjacent‘ said 
magnet‘ and said conductive means topermit longitudinal 
movement therein of said conductive means in response‘ 
to a first force of predetermined character,»a second elorr 
gated concavity disposed‘ within said body in communi 
cation with said ?rst concavity and- of a character to per 
mit longitudinal movement therein of said conductive 
means in response to a-second force of a1 character dif 
ferent from said ?rst force; and circuit closure‘ contact 
means in communication with said concavities and adapted 
to be engaged by said conductive means as said-conductive 
means is‘ moved" through said concavities in response‘ to‘ 
said forces. 

6‘. The arrangement de?ned in claim 5, wherein said co'n 
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cavities are at right angles to each other with the junc 
tion thereof adjacent said magnet and are so oriented 
in said body that said conductive means is movable in 
said ?rst concavity in response to linear force and mov 
able in said second concavity in response to centrifugal 
force, and wherein said contact means comprise terminal 
contacts at the ends of said concavities remote from said 
junction. 
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