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ABSTRACT: Snap acting magnetic rotary switch having a plu-
rality of switches, each of which comprising two fixed contacts
and one movable contact, a permanent magnet being fast with
the latter. The switch also comprises two annularly shaped
permanent magnets adjacent each other and the magnets fast
with said movable contacts, the annular magnet outwardly
positioned being fixed and having as many pairs of poles as the
switches and as many pairs of poles being provided on the ad-
jacent surface of the intermediate annular magnet which is
fast with a rotary shaft. On the surface of the intermediate an-
-nular magnet facing the magnets fast with the movable con-
tacts three ring-shaped poles are provided, the sign of which
being alternately different; one of these poles is interrupted at
a location and the other two poles are deformed to this loca-
tion. Upon rotation of said shaft, the switch contacts are snap
opened or closed with a speed independent of the speed of
rotation of said shaft.
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MAGNETIC ROTARY SWITCH

This invention relates to a magnetic rotary switch and more
particularly a snap acting magnetic rotary switch, '

Rotary switches are known, comprising spring - brushes
rotating and -contacting further rigid brushes after one
another, causing the closure of contacts these brushes are part
of; contact opening and closing is carried out at the feeding
speed of the rotating brushes, this speed-being always very
low. - R

When desiring a fast opening and closing of the contacts,
microswitches are resorted to, which are generally provided
with so-called snap acting spring systems and operated by
pushbuttons carrying out contact opening and closing at a
high speed; such microswitches are also referred to-as “snap”
microswitches as the opening and closing speed is always high
and independent of the feeding speéd of the dontrol pushbut-
tons. However, it is well known that a series of microswitches
arranged about a cam provided with a shaft and mechanical
snap action forms a complex, cumbersome and expensive con-
struction. ” :

Magnetic switches, referred to as “proximity switches,” are
also known and' generally comprise a permanent magnet
which, on approaching two irén-magnetic contacts, cause the
opening or closing thereof; thé contacts are usually arranged
within a sealed box and the ‘magnetic control is through a
diamagnetic diaphragm. Known magnetic proximity switches
are made as simple switches having a single movable contact.

An object of the present iﬁvention is to provid€ a snap act-
ing magnetic rotary switch, fitfed with a plurality of switches
having contacts which can be opened ot ¢losed by snap action,
or a'speed indepéndent of the §péed of rotation for the switch.

Another object is to provide a snap acting magnetic rotary
switch which is of a simplé structure and construction, inex-
pensive and reduced size.

“These and other objects are attained by a rotaty magnetic
switch comprising & plurility of switches circumferentially
mounted on a rigid bédy ahd &ich having two fised contacts
and a movable contact therebetween, a pefmanent magnet
fast with said movable contact 4nd having a magnetized circu-
lar-shaped sector surface thereof with at least two poles
aligned with said fixed contacts, a first annular permanent
magnet fast with said rigid body and having as many pairs of
laterally magnetized poles as the switches, and a shaft carrying
a second rotary permanent magnet annularly shaped and in-
terposed between said first permanent magnet and the per-
manent magnets fast with said movable contacts, this switch
being characterized in that on its surface opposite the adjacent

surface of the first permanent magnet said second permanent
magnet has as many pole pairs 6f a lateral magnetization as the

switches, the cross section of the surface of the second per-
manent magnet opposite the permanent magnets fast with said
movable contacts is of a circular sector shape conjugated to
the circular sector shape of the permanent magnets fast with
the movable contacts and has at least three laterally mag-
netized poles substantially in the form of three rings, the inter-
mediate ring of which is one pole and the two rings located
sidewise thereto are the outer fractional pole, at least at a lo-
cation one of the sidewise located ring-shaped poles being in-
terrupted and the other ring-shaped poles being deformed to
the interruption location of said pole forming a loop, including
therein a laterally magnetized pole of opposite sign to that of
the ring-shaped pole adjacent thereto. .

In order that the structure and features of the snap acting
magnetic rotary switch be mofre clearly undérstood, two em-
bodiments thereof will now be described as given by mere way
of not limiting éxample, referetice being had to the accom-
panying drawings, in which: )

FIG. is an axial sectional view showing a first embodiment
of the snap acting magnetic rotary switch; -

FIG. 2 is a plan view showing the switch carrying portion of
the switch in FIG. 1; '
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FIGS. 3,4 and § are a cross-sectional view, and respectively
views from either side of an annular permanent magnet form-

" ing part of the switch:

FIG. 6 is an axial sectional view showing a second embodi-

5 mentofthe snap acting magnetic rotary switch; and

FIGS. 7, 8 and 9 are, respectively, a cross-sectional view, a
side view and a front view of a permanent magnet in the form
of a eylindrical tubular body forming part of the switch in FIG.
6

Firstly, reference is had to FIGS. 1—5, wherein a first em-
bodiment of the snap acting magnetic rotary switch is shown.
This switch has a rigid body 1 (FIGS. 1 and 2) carrying ten
switches circumferentially arranged and each comprising an

1 inner fixed contact 2, an outer fixed contact 3 and a contact 4

which is movable between contacts 2 and 3: in the embodi-
ment shown in FIG. 1, the movable contact 4 js rockably
mounted on a pin § and therewith a permanent magnet 6 is
fast, the free surface of which is sector-shaped with its center

20 ©n the axis of pin 5, the magnet 6 being two-pole magnetized,

which poles are aligned with said fixed contacts 2 and 3and all
having the pole of one sign.adjacent contact 2 and the pole of
opposite sign adjacent contact 3.

In the switch a rigid body 7 (FIG. 1) is fast with the rigid
body 1, having secured thereto a first permanent magnet 8 in
the form of an annular disc, and more particularly a washer,
the surface of which facing the switches has ten pairs of
laterally magnetized poles, radially extending on the surface of
magnet 8 in a completely similar manner as shown in FIG. 4
and as described below.

A rotary shaft 9 is mounted on body 7 and freely rotatable
about its axis, a second permanent magnet 11 shaped as an an-
nular disc, or more particularly as a washer, being fast with
end of this shaft. FIGS. 3, 4 and 3§ show said magnet 11 in
cross-sectional view and: plan views from either side. On its
surface opposite the adjacent surface of magnet 8, this magnet
11 has ten pairs of laterally magnetized poles radially extend-
ing, as clearly shown in FIG. 4. As above outlined, these poles
of magnet 11 are completely similar to those on magnet 8.

The surface of magnet 11 opposite magnets 6 fast with the
movable contacts 4 is of a sector-shaped cross section conju-
gated to the sector shape of magnets 6, as clearly shown in
FIG. 3 and particularly FIG. 1; three lateral magnetization
poles are formed on said surface of magnet 11, substantially as
three concentric rings of different diameters from one another
(FIG. 5), the intermediate ring being one pole and the two
rings sidewise located thereto being the other fractional pole.
Still as shown in FIG. §, at the location of magnet 11
designated by A, that pole of said ring-shaped poles which is
sidewise located and of a smaller diameter than the other ring
poles, is interrupted, whereas the other two ring-shaped poles
are deformed to the interruption location of the other pole,
providing a loop receiving a lateral magnetization pole of op-
posite sign to that of the ring-shaped pole adjacent thereto, as
clearly shown in FIG. 8, at the location designated by A.

The radially arranged poles on the opposite surfaces of mag-
nets 8 and 11 are effective to firmly hold at exactly deter-
mined steady position shaft 9 with magnet 11 relative to body
7 with magneét 8 relative to magnets 6. When rotated, shaft 9
will stop at one of ten different angular positions where loca-
tion A of magnet 11 is positioned at one of said magnets 6.

As shown in the drawings, since magnets 6 of the movable
contacts 4 are of opposite polarities to those of the ring-
shaped poles on the adjacent surface of magnet 11, it ensues
that magnets 6, except for that magnet located at location A of
magnet 11, are attracted from one side, or are urged towards
contacts 2, against which contacts 4 bear. Only that magnet 6,
which is positioned at location A of magnet 11, is urged in a

70 direction opposite that of the other magnets 6, or is outwardly

urged, so that its movable contact 4 rests on contact 3 ad-
jacent thereto.

During rotation of shaft 9, ail but one of the contacts 4 fast
with magnets 6 rest on contacts 2: as location A of the ring’
poles for magnet 11 approaches the subsequent contacts 4
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resting on the subsequent contacts 2, these contacts 4 are in-
creasingly forced onto the associated contacts 2 until, when
the maximum pressure has been attained, the magnetic
balance is inverted and magnets 6 with their contacts 4 are
strongly urged to the other side, that is against the adjacent
contacts 3, thus causing the contact to shift rapidly. It should
be noted that the contact switching speed is independent of
the speed of rotation of shaft 9 and magnet fast therewith.

Reference will be had now to FIGS. 69 relating to an em-
bodiment of the rotary magnetic switch different from that
above described.

The switch of FIG. 6 comprises a rigid body 12 carrying ten
switches, each of which comprising an inner fixed contact 13,
an outer fixed contact 14 and an intermediate movable con-
tact 15 carrying a permanent magnet 16, with a structure
completely similar to that as described in .connection with
FIG. 1.

The switch also comprises a permanent magnet 17, shaped
as a cylindrical tubular body, as clearly shown in FIGS. 7, 8
and 9. The magnet 17, fast with two discs 18 and 19, respec-
tively, rotating on a fixed shaft 20, is part of the rotor for a
stepping motor provided with coils 21 and having a permanent
magnet 22 forming a stator portion of the stepping motor. On
its surface opposite the magnet 17, said magnet 22 has ten
pairs of lateral magnetization poles' and as many pairs of
lateral magnetization poles are provided on the cylindrical
inner surface of magnet 17, as shown in FIG. 7.

On its outer surface said magnet 17 has a slot of a sector-
shaped cross section conjugated to the sector shape of mag-
nets 16, as shown particularly in FIG. 6 and FIG. 8. At said
slot, magnet 17 has three pairs of lateral magnetization poles,
particularly shown in lateral 8, substantially in the form of
three rings coaxial one another and of diameters substantially

“identical to one another; wherein the intermediate ring is one
pole and two rings located sidewise hereto are the other frac-
tional pole. Similarly as stated in connection with the above
described construction for the switch, at location B one of the
sidewise located ring-shaped poles is interrupted and the other
two ring-shaped poles are deformed to the interruption loca-
tion of the other pole, forming a loop or recess accommodat-
ing a lateral magnetization pole. of opposite sign to that of the

ring-shaped pole adjacent thereto. The operation of the switch-

is completely similar to that for the switch of FIGS. 1—35, since
for each step feeding of the stepping motor, the location-B of
‘magnet 17 is subsequently positioned on a distinct magnet 16
which is snap shifted from a position where it rests on a con-
‘tact 13 to a position where it rests on an adjacent contact 14.
Still here the shift speed for the movable contact 15 from one
fixed contact to the other fixed contact is independent of the
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speed of rotation of rotor 17, that is the speed of rotation of
the stepping motor. From the foregoing it will be readily seen
that the construction of the rotary magnetic switch is simple,
the operation of the switches is carried out merely through the
action of a magnetic field not causing any mechanical wears
and avoiding, therefore, any risk of wear breakages, and the
capability of providing a very rapid operation of the individual
switches which are firmly retained at a steady position by the
magnetic field of the rotary magnet adjacent thereto.

What we claim is:

1. A rotary magnetic switch comprising a plurality of
switches circumferentially mounted on a rigid body and each
having two fixed contacts and a movable contact
therebetween, a permanent magnet fast with said movable
contact and having a magnetized sector-shaped surface
thereof with at least two poles aligned with said fixed contacts,
a first annular permanent magnet fast with said rigid body and
having as many pairs of lateral magnetization poles as the
switches, and a shaft carrying a second rotary permanent mag-
net annularly shaped and interposed between said first per-
manent magnet and the permanent magnets fast with said
movable contacts, wherein on its surface opposite the ad-
Jacent surface of the first permanent magnet said second per-

manent magnet has as many pairs of lateral marxfnetization
poles as the switches, the cross section of the surface of the

second permanent magnet opposite the permanent magnets
fast with said movable contacts is of a sector shape conjugated
to the sector shape of the permanent magnets fast with the
movable contacts and has at least three lateral magnetization
poles substantially in the form of three rings, the intermediate
ring of which is one pole and the two rings located sidewise
thereto are the other fractional pole, at least at a location one
of the sidewise located ring-shaped poles being interrupted
and the other ring-shaped poles being deformed to the inter-
ruption location of said pole forming a recess accommodating
a lateral magnetization pole of opposite sign to that of the
ring-shaped pole adjacent thereto.

2. A rotary magnetic switch according to claim 1, wherein
said first and second annularly shaped permanent magnets
comprise discs parallel to one another wherein said pole pairs
are radially arranged and said ring-shaped poles are concen-
tric and of diameters different from one another.

3. A rotary magnetic switch according to claim 1, wherein
said first magnetic switch forms a stator portion for a stepping
motor, said second permanent magnet is a cylindrical tubular

.body forming part of the rotor for said stepping motor and said

ring-shaped poles are coaxial and of diameters substantially
identical to one another.
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