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ABSTRACT OF THE DISCLOSURE 

A device for breaking a beam of light rays or the like 
and/or electric current comprising a casing or housing 
made of a non-magnetic material inside which a ball 
shaped magnet can move so as to occupy two positions in 
each of which it abuts one or more members made of a 
ferromagnetic material, so that the magnet can retain 
itself thereon by its own magnetizing power, the magnet 
being moved into one or the other position by a momen 
tary magnetic action produced outside the casing or hous 
ing by the momentary action of an outside winding or 
by the displacement of another magnet. The magnet can 
be utilized for breaking a beam from a lamp acting on a 
cell. 

The invention relates to a device for breaking a beam 
of light rays or the like and/or electric current, an object 
of the invention being to provide devices of the kind 
speci?ed which ensure satisfactory positioning and satis 
factory electrical contact. 
The device according to the invention is mainly charac 

terized in that it comprises a casing or housing made of 
a nonmagnetic material inside which a ball-shaped magnet 
can move so as to occupy two positions in each of which 
it abuts one or more members made of a ferromagnetic 
material, so that the magnet can retain itself thereon by 
its own magnetizing power, the magnet being moved into 
its position by a momentary magnetic action produced 
outside the casing or housing by the momentary action 
of an outside winding or by the displacement of another 
magnet. 
A particularly advantageous use of the device according 

to the invention is that in which the ball-shaped magnet 
releases or interrupts a beam of light or a ray which has 
a similar wavelength coming from a lamp or like ele 
ment and acting on a photoelectric, photosensitive, photo 
conductive or like cell. 
The invention will become clearly understood from the 

following description of a number of embodiments there 
of, with reference to the accompanying drawings, wherein: 

FIG. 1 is a longitudinal section through the simple 
device, the ball-shaped magnet being retained on an abut 
ment by its magnetizing power; 

FIG. 2 shows the ball-shaped magnet following the out 
side magnet in its movement along the casing; 
FIG. 3 shows the ball-shaped magnet after it has com 

pleted its movement in the casing and is retained by its 
magnetizing power on the other abutment; 

FIG. 4 shows the device when the ball-shaped magnet 
is breaking a beam of light rays; 

FIG. 5 shows the device when the ball-shaped magnet 
has changed its position and releases the beam of light 
rays, which can thus energize a photosensitive cell; 

FIGS. 6—8 correspond to FIGS. 1-3, but show the 
abutments at the ends of the casing constructed in two 
parts; 

FIGS. 9A-9G illustrate the various phases of the rota 
tion of the ball-shaped magnet by the effect of the mag 
netic ?eld set up between the outside magnet, the abut 
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ments and the ball-shaped magnet during the displacement 
of the latter in the casing; 

FIGS. 10 and 11 are views which substantially cor 
respond to FIGS. 4 and 5, but in which the outside magnet 
is replaced by an electromagnet, the abutments being in 
two parts; 

FIGS. 12 and 13 are similar views to FIGS. 1 and 11,’ 
showing the device used only as an electric switch; 

FIG. 14 shows a device which is similar to that shown' 
in FIGS. 12 and 13, but in which the neutral position of 
the ball-shaped magnet has been obtained by disposing 
another electromagnet at the centre of the length of the 
casing; . 

FIG. 15 is a view similar to FIG. 12, but in which the 
windings of the outside electromagnet have been disposed 
directly around the casing receiving the ball-shaped mag 
net. 

Referring to the drawings, the switch comprises a 
casing 1 made of a non-magnetic material, such as plastic 
or glass. The casing 1 has been evacuated, and in its 
interior a ball-shaped magnet 2 can move so as to occupy 
two positions in each of which it abuts one or more mem 
bers 3 of a ferromagnetic material at the ends of the 
casing, so that the ball-shaped magnet 2 can retain itself 
thereat by its own magnetizing power exerted on the 
members 3 forming abutments. _ 
The ball-shaped magnet 2 is displaced by a momentary 

magnetic force exerted in the space 4 in the casing. 
The momentary magnetic action can be produced by the 

displacement outside the casing of a magnet 5 (FIGS. 
1-9) or by an outside winding (FIGS. 10-15). 
As regards the displacement of magnet 5, FIG. 1 shows 

an end position in which the elements 2 and 5 are dis 
posed as also shown in FIG. 9A, wherein the outside 
magnet 5 has no magnetic action on the ball-shaped mag 
net 2; the latter has been placed automatically substan 
tially in the position illustrated in FIG. 9A. 

If the magnet 5 is then displaced along the casing 1 
in the direction of displacement of the ball-shaped magnet, 
the magnetic action of the magnet 5 on the ball-shaped 
magnet 2 will occur and increase as the element 5 ap 
proaches the element 2. The south poles of the elements 5 
and 2 will exert a repelling action on one another, so 
that the ball-shaped magnet 2 will tend to rotate about its 
own axis in the direction indicated by the arrows in FIG. 
9B, so as to successively occupy the positions shown in 
FIGS. 9B and 9C. 
As the magnet 5 continues to move, the north pole of 

the magnet 5 will exert an attracting action on the south 
pole of 2, and this action will progressively increase 
(FIG. 9D) until ?nally it acts so as to determine for the ' 
ball-shaped magnet 2 a displacement in which the ball 2 
follows the magnet 5 (FIG. 9E) until the ball 2 reaches 
the abutment 3 at the other end. 

After the ball 2 has reached the abutment 3, the mag 
net ,5 continues to move, and its north pole exerts an 
attracting effect on the south pole of the ball 2, so that 
the ball 2 again rotates about its own axis in the direc 
tion indicated by the arrows in FIG. 9F; ?nally, as the 
magnet 5 continues its travel it has no further in?uence 
on the ball 2, so that the latter occupies, by its own 
magnetization, the position shown in FIG. 9G. 

Clearly, since the ball-shaped magnet 2 can rotate, it 
will exert a cleaning action at the places where the abut 
ments 3 contact the ball 2. , 
The arrangement and operation are therefore such 

that when the ball-shaped magnet 2 is attracted against 
its abutment, it has a direction of lines of force which 
differs from the direction of lines of force of the outside 
element which is to cause the displacement of the ball 
shaped magnet so as to rotate it on itself. 
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The device'described can be so used that the ball 2 can 
release or b1o‘ck"(FIGS.’ 4 and 5) a beam'ofliglitr'ays“ 
or a ray 9 of similar wavelength coming from a lamp 
10 or some other element and acting on a photoelectric 
'or photosensitive cell 11. . 
The abutments 3 of ferromagnetic material can be in 

two parts 31, 32 (FIGS. 6-8) and so connected to elec 
tric conductors that the ball-shaped magnet 2 can be re 
tained in a position in which it short-circuits the parts 
31, 32 and can thus close an outside electric circuit. 

Satisfactory permanent contact is ensured because of 
the magnetizing power of the ball on the abutments which 
it contacts. 

If necessary, the ball-shaped magnet 2 and the abut 
ments 3 can be covered with a highly conductive metal. 

FIGS. 10-14 show two windings 6, 7 connected ‘to ter 
minals 61, 62; 71, 72 and disposed, aroundthe soft iron. 
double horseshoe armature 8 of an electromagnet. v 
The magnetic action of the magnet 5 is replaced by 

magnetic ?uxes set up momentarily in the winding 8 
when a pulse is delivered in the windings 6 and 7. ' 

If the ball-shaped magnet is in the position shown in 
FIG. 10, it will be displaced by the action of a momentary 
flow of current in the winding 6, releasing the beam 9,‘ 
and vice versa the ball-shaped magnet will leave the posi 
tion shown in FIG. 11 as ‘a result of the effect of a mo 
mentary'flow of current in the winding 7, to return to 
the position shown in FIG. 10, in which the beam 9, 
is interrupted. 
FIGS. 12 and 13 relate to an embodiment with an elec-v 

tromagnet in which the ball-shaped magnet co-operates 
at each end of the casing with pairs of contacts 31, 32. 
As shown in FIG. 14, halfway up the casing a further 

electromagnet can be disposed formed ‘by‘a Winding 12 
and a soft iron‘ armature 13, so that when an electric 
pulse occurs in the winding 12, the ball-shaped magnet 
2 is attracted opposite the armature 13 and is retained 
there by its own magnetization producing a neutral posi 
tion of the ball-shaped magnet in which neither of the 
two circuits 31, 32 is closed. 
As shown in FIG. 15, the windings 6, 7 can also be 

formed directly around the casing 1. 
What I claim is: 
1. A device‘ for breaking a beam of rays, said device 

comprising‘a casing of a non-magnetic material, a ball 
shaped magnet adapted to move inside the casing so as 
to occupy two positions, at least one member made of 
a ferromagnetic material located at each of said two posi 
tions, whereby the magnet can retain itself at said posi 
tions by its own magnetizing power, and means for mov 
ing the magnet to said positions by a~momentary mag 
netic action produced outside the casing. ' 

2. A device according to claim 1 in which the means 

4 
for moving the magnet comprises another magnet adapted 
to“ bemdisplaced. ‘ i ' 

3. A device according to claim 1 in which the means 
for moving the magnet comprises another magnet dis 
placeable along the casing in the direction of movement 
of the ball-shaped magnet. 

4. A device according to claim 1 in which the means 
for moving the magnet comprises outside windings dis 

' posed around a soft iron double horseshoe armature of 
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an electromagnet. 
5. A device according to claim 1 in which the mem 

bers of ferromagnetic material for contact with the magnet 
are-disposed inside said casing and the means for moving 
the magnet produces momentary magnetic action to apply 
a rotation to the ball-shaped magnet to eifect a clean 
ing action at the places where the ferromagnetic mem— 
bers contact the ball-shaped magnet. 

6. A device according to claim 1 wherein the ball 
shaped magnet is attracted to said ferromagnetic mem 
bers with a direction of lines of forces which differs 
from the direction of lines of force of the means which 
moves the ball-shaped magnet so as to cause the ball 
shaped magnet to rotate about its own axis. 
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7. A device according to claim 1 wherein said mem 
ber of ferromagnetic material at each position comprises 
two parts connected toelectrical conductors so that the 

I ball-shaped magnet can be retained in a position in which 
it short-circuits the said parts, while assuring contact, 
due to the magnetizing power of the ball-shaped magnet 
on said parts. 

8. A device as set forth in claim 4 wherein said out 
side ‘Windings are disposed around the casing. 

9. A device as set forth in claim 4 comprising a sup 
plementary electromagnet disposed intermediate said two 
positions and including a winding and a soft iron arma 
ture, so that ‘when an electric pulse occurs in the wind 
ing, the- ball-shaped magnet is attracted to a position 
opposite the armature and is retained thereat'by its own 
magnetization, thus producing a neutral position of the 
ball-shaped magnet between said two positions. 
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