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United States Patent Office 

3,202,542 
MAGNETHC ME8CHANCAL, SWTC 

Homer T. Hutchison, Getchei Mike, Goicoladia, Ney. 
Fied July 23, 1963, Ser. No. 296,989 

9 Caians. (C2. 236-37) 
This invention relates to the completing and interrupt 

ing of the flow of electrical energy from a source to an 
electrical element as well as to apparatus for controlling 
such flow from a remote position. 
The invention relates particularly to a mechanical 

Switch for completing or interrupting the flow of electrical 
energy in which the Switch is responsive to the movement 
or vibration of the electrical element. 

Heretofore, various mechanical switches have been pro 
vided, some of which have been operated mechanically, 
some have been operated by time controls, and some have 
been operated from a remote position. However, these 
prior switches have required additional eleiner:ts such as 
springs or the like, or in the case of mercury switches 
have required that the position of the switch be changed 
and the switch remain in such position, or the contacts of 
these Switches have been subject to oxidation and corro 
Sion, and for various other reasons have been unsatisfac tory. 

it is an object of the invention to overcome the diff 
culties enumerated and to provide a mechanical switch 
which can be energized and de-energized by moving such 
Switch in one direction or the other to cause a siding con 
tact to move. 
Another cbject of the investion is to provide a flash 

light with a totally enclosed switch so that the flashlight 
will be waterproof, explosive-proof aid floatable. 

Still another object of the invention is to provide a flash 
light having no-oxidizing and non-corrosive contacts as 
well as a flashlight in which battery leakage will not af 
fect operation of the contacts. 
A further object of the invention is to provide a me 

chanical switch connected to a signalling device and 
mounted on apparatus in which vibration is required to be 
maintained at a minimum. 
Other cbjects and advantages will be apparent from the 

following description taken in conjunction with the ac 
companying drawings in which: 

FIG. 1 is a perspective illustrating one application of 
the invention, 

FIG. 2, an enlarged fragmentary side elevation with 
portions broken away and illustrating one modification of 
the switch, 

FiG. 3, a view similar to FIG. 2 of a slightly modified 
switch, 

FIG. 4, a view similar to FiG. 2 of a further medified 
form of switch, 

FiG. 5, an enlarged fragmentary exploded detail of the 
structure of FIG. 4. 

FiG. 6, a vertical section of a flashlight having a 
switch disposed intermediate the batteries, 

FIG. 7, an enlarged top plan view of the switch of 
FIG. 6, 
FEG. 8, a section taken along the line 3-8 of FIG. 
F.G. 9, a perspective illustrating another application 

the switch of the present invention, 
F.G. 10, an enlarged vertical section of the switch of 

FIG. 9, and 
FiG. 11, a section taken along the line Bi-2 of 

FIG. 10. 
Briefly stated the present invention is a mechanical 

switch including a body having a hollow portion into 
which a pair of contact plates project and such piates are 
substantially in alignment and in spaced relation with 
each other. Cine or more magnetic sliding centacts ar 
located within the hollow portion and are adapted to 
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move by filipping, jerking or through vibration to either 
bridge a gap to make a circuit or to hove away from tha 
gap to break a circuit. 
With continued reference to the drawings, FigS. 1 and 

2 illustrate one modification of the invention in which 
a flashlight () is provided with a casing i in which at 
least one battery 12 is received. A reflector A3 is located 
in the open end of the casing 2 and has an upper fiange 
4 which engages such open end and a lower flange 5 
which engages the flange 6 of a lamp 7. 
A leas holder 18 having an internal angular projection 

or fiange 59 is provided with a lens 28 and a gasket 2: 
is disposed between the fange 9 and the lens 28 to pre 
vent the passage of water and air when the lens holder 
is applied to the casing. The holder SS has internal 
threads 22 which engage cooperating external threads 23 
on the casing and, if desired, a gasket 24 may be disposed 
against a shoulder 25 on the casing $3 for engaging the 
end of the holder 3 to prevent the passage of water 
through such cooperating threads. 
A generally cylindrical insulating block or member 23 

is disposed within the casing it aid such member has 
a central bore 23 and a frusto-conical recess 3; which co 
operatively engages the reflector 3. The instiliating men 
ber 23 has an opening or hollow portion 3i into which a 
non-magnetic contact plate 32 extends from the botton 
of such insulating member and such contact plate has an 
inwardiy extending lower portion 33 which engages the 
central post 34 on one of the batteries i2. A second non 
magnetic contact plate 35 has a portion disposed within 
the hollow portion 3: Substantially in alignment with and 
in spaced relation to the contact plate 32 and such upper 
contact plate terminates in an inwardly extending portion 
35 which engages a contact 37 on the iainp 7. The in 
wardly extending portion 33 of the lower cortact plate is 
spaced from the inwardly extending portion 36 of the 
upper contact plate by an insulating spacer 38. 

In order to bridge the gap between the contact plates 
32 and 35 within the hollow portion 31, a pair of mag 
netized metal slugs 39 are located within such hollow 
portion 31 and one of such slugs is disposed on each 
side of the contact plates. The slugs 39 are arranged 
with the poles in a position to attract each other and 
to exert a pulling force to maintain the slugs in engage 
ment with the contact plates. 
As illustrated in FIG. 2 the lower contact plate 32 

extends into the hollow portion 31 a distance greater 
than the mid-point of such hollow portion and the upper 
contact plate 35 extends substantially less than half-way 
of the hollow portion and in spaced relation with the 
lower contact plate. The slugs 39 as illustrated in FiG. 
2, are disposed adjacent to the bottom of the hollow 
portion and entirely in contact with the lower contact 
plate 32. When the flashlight is flipped in a downward 
direction, as illustrated in phantom in FIG. 1, the mo 
mentum of the slugs will overcome the coefficient of . 
friction created by the magnetic attraction of the slugs 
to each other and cause the slugs to slide toward the 
upper end of the hollow portion. 
The slugs are of a length to bridge the gap between 

the upper and lower contact plates when the slugs are 
bearing against the upper end of the hollow portion and 
will be retained in position by the magnetic attraction 
to each other. When the slugs are in the upper posi 
tion the circuit will be completed and the lamp 7 will 
be energized. In order to interrupt the flow of elec 
trical energy, the flashlight 10 may be flipped in the re 

70 

verse direction to cause the slugs to move to the bot 
tom of the hollow portion where they will no longer 
bridge the gap between the contact plates 32 and 35. 
With reference to FIG. 3 a modified form of the in 

vention is disclosed in which the insulating member 23 
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has a smaller opening or hollow portion 42 and in 
which the contact plates 32 and 35 extend along one 
side of the hollow portion 42. A ferrous plate 43 is 
imbedded in the insulating member 28 adjacent to the 
contact plates and a single magnetized slug 39 is adapted 
to move lengthwise of the hollow portion 42 and is at 
tracted to the ferrous plate 43 to maintain the slug in 
position. 
With reference to FIGS. 4 and 5 a modified form of 

flashlight is provided including a casing 45 having a 
frusto-conical upper portion 46 terminating in an annu 
lar flange 47. An insulating block or member 48 is 
disposed within the upper portion 46 and such insulating 
member is tapered to correspond to such frusto-conical 
upper portion. The insulating member 43 has an out 
wardly extending annular flange 49 of substantially the 
same diameter as the annular flange 47 of the casing, and 
such insulating member may have a tapered recess which 
is coated with a reflective non-conductive material 49'. 
A frusto-conical non-magnetic conductor 50 is imbedded 
within the insulating member 48 and projects outwardly 
of the insulating member at a point just below the an 
nular flange 49 to form a contact flange which engages 
the flange 47 on the casing. The insulating member 48 
has a hollow portion 51 into which one end of an 
upper non-magnetic contact plate 52 is adapted to pro 
ject, the opposite end of said plate being connected to 
the conductor 50. 
A lower non-magnetic contact plate 53 is disposed 

within such hollow portion in spaced aligned relation 
with the upper contact plate and such lower contact 
plate is connected by a strip 54 to a current carrying 
non-magnetic sleeve 55 located in the central portion of 
the insulating member. The sleeve 55 is provided with 
an inwardly extending annular flange 56 which engages 
the flange 57 of a lamp 58. The lower portion of the 
sleeve 55 threadedly engages a plug 59 constructed of 
plastic or other insulating material. 
A contact 60 on the lamp 58 projects, downwardly into 

engagement with the upper portion 61, a conductor strip 40 
62 carried by the plug 59 and such conductor strip ex 
tends through the plug and has a lower portion 63 
adapted to engage the post of a battery 64. If desired, 
a resilient member 65 constructed of sponge rubber or 
the like is located between the plug 59 and the upper 
and lower portions of the conductor strip to insure con 
tact between the lamp and the battery. A pair of mag 
netic slugs 66 are located within the hollow portion 51 
and operated in a manner similar to that described i 
relation to FIGS. 1 and 2. - 

Relative to FIGS. 6-8 a further modified form of the 
invention is illustrated and includes a flashlight having 
a casing 68 with a conventional lens holder 69, reflector 
70 and lamp 7. The casing is adapted to receive a pair 
of batteries 72 each of which has a resilient band or 
spacer 73 about the same to prevent the shell of the 
battery from coming into contact with the casing 68 
and thereby completing a circuit. 
A switch 74 is disposed between the batteries 72 and 

includes a generally cylindrical body 75 of a diameter 
Substantially equal to the inside diameter of the casing 
68. A relatively long non-magnetic hollow sleeve 76 
having a closed end 77 is mounted within said body sub 
stantially along the axis and such sleeve extends inwardly. 
slightly more than one-half the length of the body 75. 
A relatively short non-magnetic hollow sleeve 78 hav 
ing a closed end 79 is mounted within said body in 
longitudinal alignment with the long sleeve 76 and in. 
spaced relation thereto. In this construction the end 
77 projects outwardly of one side of the body 75 and 
the plate 79 projects outwardly of the opposite side of 
said body. A generally cylindrical magnetic slug 80 
is located within the sleeves and is adapted to move 
from one end of the body to the other end when the 
casing is flipped. 
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In order to maintain the slug in position a ferrous 
rod 81 is located adjacent to the sleeves 76 and 78 and 
Such rod will attract the slug 80 to hold such slug in 
position. The plate 77 is adapted to engage one of the 
batteries 72 and the plate 79 will engage the other of 
Such batteries so that when the slug is disposed at one 
end of the body 75 it will bridge the gap between the 
sleeves 76 and 78 and complete a circuit to light the 
lamp. When the slug is at the opposite end of the body 
it will be totally received within the long sleeve 76 and 
the current will be interrupted. 

It will be noted that the flashlight may have one or 
more batteries. and that the switch 74 will function satis 
factorily when inserted anywhere in the circuit. 
With reference to FIGS. 9-11 a switch 84 is installed 

on an electric motor 85 or the like and such switch is 
connected to an indicator light 86 or other signalling 
device and to a source of power by electrical conductors 
87 and 88. The switch includes a hollow body 89 which 
is mounted on the motor in any conventional manner 
and such body includes a relatively long non-magnetic 
contact plate 90 extending into the hollow body 89 from 
one end and a relatively short non-magnetic contact plate 
9 extending into the hollow body from the opposite 
end and substantially in alignment with the contact plate 
90. Both contact plates 90 and 91 are connected to the 
electrical connector 37. A pair of magnetic slugs 92 are 
disposed within the hollow body 89 in a position to at 
tract each other. 
When the body 89 is installed on the motor 85 the slugs 

92 are located at the upper end of the body and are in 
engagement with the contact plate 90. In the event that 
the motor vibrates excessively the magnetic attraction of 
the slugs will be loosened and the gravitational pull on 
the slugs will cause such slugs to move downwardly. 
until they bridge the gap between the plates 90 and 91 
and permit electrical energy to flow through the con 
ductor 37 and complete a circuit to the signalling de 
vice 85. 
The switches described herein are waterproof and 

explosion-proof and moisture carrying air is excluded 
from the switches as well as from the contacts. Thus, 
the contacts will be non-oxidizing and non-corrosive and 
any battery leakage will not affect the operation of the 
Switches or the contacts. 

It will be apparent that a relatively simple mechanical 
switch has been provided which is totally enclosed within 
a housing and may be moved lengthwise thereof when 
such housing is moved rapidly in one direction where 
upon such switch will either complete or interrupt the 
fiow of electrical energy depending upon the direction 
of movement of the housing. 

It will be obvious to one skilled in the art that various 
changes may be made in the invention without departing 
from the spirit and scope thereof and therefore the inven 
tion is not limited by that which is illustrated in the 
drawings and described in the accompanying claims. 
What is claimed is: 
1. In a flashlight, a mechanical switch comprising a 

body having a hollow portion, a first non-magnetic con 
tact plate carried by said body and extending into said 
hollow portion a distance substantially more than half 
the length thereof, a second non-magnetic contact plate 
carried by said body and extending into said hollow por 
tion a distance substantially less than half the length 
thereof, said second contact plate being in alignment 
with and spaced from said first contact plate, a pair of 
magnetic slugs located within said hollow portion and 
disposed in a position to attract each other, and said slugs 
being of a length less than the length of said first con 
tact plate, whereby rapid movement of said body will 
cause said magnetic slugs to move by momentum to one 
end of said hollow portion to complete or interrupt the 
flow of electrical energy through said contact plates. 

2. A mechanical switch comprising a body of insulating 
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material having a hollow portion, a first non-magnetic 
contact carried by said body and extending into said 
hollow portion a distance greater than half the length 
thereof, a second non-magnetic contact carried by said 
insulating body and extending into said hollow portion a 
distance less than half the length thereof, said first and 
second contacts being Substantially in alignment and in 
spaced relation to each other, at least one magnetic slug 
located within said hollow portion and being of a length 
less than the length of said first contact, means for at 
tracting said magnetic slug for holding said slug in posi 
tion against at least one of said contacts, said first and 
second contacts being interposed in an electrical circuit 
and connected to a source of electrical energy, whereby 
movement of said body will cause said slug to move by 
'momentum to a position adjacent to one end of Said 
hollow portion to complete or interrupt the flow of elec 
trical energy through said contacts. 

3. The structure of claim 2 in which said means for 
attracting said magnetic slug comprises a ferrous member. 

4. The structure of claim 2 in which said means for 
attracting said magnetic slug includes a second magnetic 
slug in which the poles are arranged in a manner to at 
tract each other. 

5. A mechanical switch comprising a body having a 
hollow portion, a first non-magnetic contact means car 
ried by said body, one end of said contact means extend 
ing into said hollow portion a distance greater than half 
the length thereof, a second non-magnetic contact means 
carried by said body, one end of said second contact 
means extending into said hollow portion a distance less 
than half the length thereof, the contiguous ends of said 
first and second contact means being in spaced relation 
to each other, magnetic means slidably mounted within 
said hollow portion, and means for maintaining said mag 
netic means in engagement with at least one of said con 
tact means. 

6. In combination, a movable body having a mechani 
cal switch, said body having a hollow portion, a first 
non-magnetic contact means mounted on said body, a 
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portion of said contact means extending into said hollow 
portion, a second non-magnetic contact means mounted 
on said body and having a portion spaced from said por 
tion of said first contact means, surfaces of said first and 
second contact means being in substantially the same 
plane, magnetic means slidably mounted within said hol 
low portion, said magnetic means being shiftable within 
the hollow portion of the body from a first position in 
which it engages said first contact means only to a second 
position in which it engages both of said contact means, 
and means for resisting slidable movement of said mag 
netic means within said hollow portion. 

7. The invention of claim 6, in which said magnetic 
means comprises a permanent magnet and said means for 
resisting movement is another magnetic body spaced 
from said magnetic means, said magnet and said body 
having opposing poles in adjacent relationship and being 
disposed on opposite sides of said contact means, where 
by the frictional resistance to movement is increased. 

8. The invention of claim 6, in which said magnetic 
means is a permanent magnet and the means for resisting 
its movement is a body of ferromagnetic material, said 
magnet and said body disposed on the opposite sides of 
said contact means, whereby frictional resistance to the 
movement of said magnetic means is increased. 

9. The invention of claim 6, in which said magnetic 
means is a body of ferromagnetic material and the means 
for resisting movement is a magnet, said body and said 
magnet disposed on the opposite sides of said contact 
means, whereby resistance to movement is increased. 
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