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United States Patent Office 3,406,267 
Patented Oct. 15, 1968 

1. 

3,406,267 
PROXMITY SWITCH HAVING A 

MAGNETIC SHIELD 
James P. Kohls, Detroit, Mich., assignor to Jervis B. Webb 

Company, a corporation of Michigan 
Filed Aug. 23, 1966, Ser. No. 574,395 

10 Claims. (C. 200-61.41) 
This invention relates to an improved construction for 

a proximity switch of the type employing a switch ele 
ment having magnetically operable contacts mounted in 
a magnetic field formed by biasing and sensing magnets 
so that the relative position of the switch contacts will 
be changed when a ferromagnetic object is brought with 
in the magnetic field. 
The operating characteristics and sensitivity of a switch 

of this type are of course determined by the manner in 
which the switch is designed and manufactured, and 
these characteristics are set when the switch leaves the 
factory. When the switch is used, it must be mounted on 
some structure and if this structure is of iron or steel, 
then it is usually necessary to employ a mounting mem 
ber of non-magnetic material in order to space the switch 
a minimum distance from the structure of magnetic ma 
terial in order that the sensitivity and operating charac 
teristics of the switch will not be affected thereby. Even 
after the switch has been installed, its operating charac 
teristics can be affected by any change in the amount or 
positioning of surrounding magnetic material. These 
considerations have tended to reduce the reliability and 
usefulness of magnetic proximity switches in many possi 
ble industrial applications. 
One object of the present invention is to provide a 

magnetic proximity switch of the type under discussion 
which can be mounted directly on structure of ferromag 
netic material, and which is insensitive to the presence of 
ferromagnetic material beyond a location defined by a 
shield plate incorporated in the magnetic circuit of the 
switch. 
Another object is to provide an improved arrange 

ment for biasing the switch for a normally open or 
normally closed condition of the switch contact elements 
and for adjusting the sensitivity of the magnetic circuit 
of the switch to the presence of magnetic material to be 
detected, with the aforementioned shield plate forming 
part of the improved biasing arrangement. 
A magnetic proximity switch constructed in accord 

ance with the invention includes a non-magnetic case 
having a sensing face and a Switch element with a pair 
of magnetically operable contacts mounted in a sensing 
magnetic field and in a biasing magnetic field. The sens 
ing magnetic field is formed by a pair of sensing mag 
nets mounted in the case in Spaced relation to each other 
with one pair of opposite poles adjacent the sensing face, 
the magnetically operable contacts of the switch element 
being mounted in the field between the other pair of 
opposite poles. The biasing magnetic field is formed by 
a pair of biasing magnets positioned in the case with one 
pair of opposite poles adjacent the magnetically operable 
contacts of the switch element. A shield member of mag 
netic material is mounted in the case to form a closed 
flux path for the sensing and biasing magnetic fields, 
which closed flux path is spaced from the sensing face 
and shields both the sensing and biasing magnetic fields 
from the influence of extraneous magnetic material 
other than magnetic material to be detected adjacent the 
sensing face of the case. 
In one preferred construction, the shield member is 

provided with a surface on which the biasing magnets are 
mounted for movement toward and away from each 
other to vary the biasing magnetic field relative to the 
magnetically operable switch contacts whereby the 
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normal position of the Switch contacts can be varied and 
the sensitivity of the proximity switch to magnetic ma 
terial adjacent the sensing face of the case can be ad 
justed. 

Other features and advantages of the invention will 
appear from the following description of the represen 
tative embodiments disclosed in the accompanying draw 
ings in which: 
FIGURE 1 is a plan view of a switch with the cover 

of the case removed; 
FIGURE 2 is a sectional elevation taken as indicated 

by the line 2-2 of FIG. 1 but showing the cover of the 
Switch in place and the switch mounted on a structural 
member; 
FIGURE 3 is a plan view similar to FIG. 1 showing 

an alternate construction; and 
FIGURE 4 is a sectional elevation similar to FIG. 2 

but taken on the line 4-4 of FIG. 3. 
The Switch construction disclosed in FIGS. 1 and 2 

includes a case 10 of cast aluminum or other suitable 
non-magnetic material having a central baffle 11 which 
divides the interior of the case into two compartments. 
One compartment 12 includes bosses 13 and 14 for 
mounting bolts 15 which also retain a cover plate 16, 
and receives the structural and electrical leads 17 and 
18 respectively for the switch. The other compartment 
19 receives the various components of the switch and its 
magnetic circuits which are mounted generally adjacent 
the sensing face 20 of the case. 
The switch components include a switch element 22 of 

the encapsulated reed type having a pair of magnetically 
operable contact elements 24 and 25 mounted in a sens 
ing magnetic field and in biasing magnetic field. The 
Sensing magnetic field is formed by a pair of sensing mag 
nets 26 and 28 which are mounted in the case in spaced 
relation to each other with the north pole of magnet 26 
adjacent the Sensing face 20 and the south pole of mag 
net 28 adjacent the sensing face. These sensing magnets 
are preferably of barium ferrite, a material of low per 
meability so that the flux from these sensing magnets is 
greatly increased by the presence of a ferromagnetic ob 
ject 30 adjacent the sensing face 20. The switch element 
22 is mounted adjacent the sensing magnets 26 and 28 
with the magnetically operable contacts 24 and 25 of the 
Switch element in the field between the other pair of poles 
of the sensing magnets. 

Biasing magnets 32 and 34 are mounted along the side 
of the switch element 22 opposite from the sensing mag 
nets, and a spacer strip 36 of nonmagnetic material is 
preferably installed intermediate the biasing magnets and 
Switch element. Relative polarity of the biasing to the 
sensing magnets is opposite as indicated-in other words 
a north pole of a biasing magnet opposes a south pole of 
a sensing magnet and vice versa. 
A shield plate 40 of ferromagnetic material is mounted 

in the case with the biasing magnets 32 and 34 resting on 
one face 41 thereof, and is held in position by a spacer 
42, which may be a length of plastic tubing inserted be 
tween the other face of the plate and the baffle 11 of the 
case. The shield plate 40 forms a closed flux path, extend 
ing parallel to the sensing face, for the fields of both the 
biasing and sensing magnets and hence prevents or limits 
the distance to which the biasing and sensing magnetic 
fields can extend inwardly from the sensing face. Any ex 
traneous magnetic material which does not extend toward 
the Sensing face beyond a plane slightly spaced from the 
inner face 44 of the plate 40 will not affect the sensing and 
biasing magnetic fields. This is illustrated in FIG. 2 where 
in the switch is shown attached by mounting bolts 15 di 
rectly to a ferromagnetic structural member 46, the end 
48 of which does not extend beyond the plane referred to 
above. Therefore, this structural member, or any other 
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object which does not project beyond this plane will not 
affect the desired operating characteristics of the switch, 
which may be set when the switch is manufactured as 
illustrated by the construction of FIGS. 1 and 2, or which 
may be varied in use as illustrated by the construction in 
FIGS. 3 and 4. 

In the construction of FIGS. 1 and 2, the switch is as 
sembled by inserting the sensing magnets 26 and 28 into 
pockets provided in the case, and the switch element 22, 
spacer 36, biasing magnets 32 and 34, shield plate 40, 
and spacer tube 42 are all slipped into position. With the 
various parts so assembled, the biasing magnets 32 and 34 
are mounted for movement toward and away from each 
other on the surface 4 of the plate 40. As the biasing mag 
nets 32 and 34 are moved toward each other, the biasing 
magnetic field becomes increasingly predominant in its 
effect upon the switch contact elements 24 and 25, and as 
the biasing magnets are moved away from each other the 
field of the sensing magnets becomes predominant. 

For example, if it is desired to have the switch contacts 
24 and 25 normally open and to close in the presence of 
a ferromagnetic object 30 at a distance of one-half inch 
from the sensing face 20 of the case, this setting is ob 
tained as follows: The object 30 is placed one-half inch 
away from the sensing face and the biasing magnets are 
moved together so that the distance separating them is 
Zero. A continuity check should show that the switch con 
tacts are closed. The biasing magnets are then gradually 
moved apart until the switch contacts open and then close. 
The object 30 is removed, brought back to the desired 
one-half inch spacing and the Switch contacts should close. 
The switch is then potted by filling the compartment 16 
of the case with a suitable plastic material. 

This adjustment of the normal position of the switch 
contacts and the sensitivity thereof to a change from nor 
mal position as the result of the presence of a magnetic 
object adjacent the sensing face of the case is obtained 
by varying the length of the flux path of the biasing mag 
netic field through the biasing magnets 32 and 34, the 
shield member 40 and the magnetically operable switch 
contacts 24 and 25. In the construction shown, the length 
of the flux path is varied by means of adjusting the rela 
tive position of the biasing magnets along the face 41 of 
the shield plate, and while this is preferable because of the 
simplicity of construction, the flux path length could ob 
viously also be changed by varying the position of the 
shield plate. 
The proximity switch construction shown in FIGS. 3 

and 4 is similar except that means are provided for adjust 
ing the position of the biasing magnets 32 and 34 at any 
time during the life of the switch, no potting compound 
being placed in the switch compartment 16 of the case and 
the adjusting means being accessible externally of the case. 
A spring 50 is placed between the biasing magnets and nor 
mally urges them apart, while positioning screws 52 and 
53, each extending through a threaded boss 54 in the case, 
enable the biasing magnets to be moved in opposition to 
the force of the spring 50. Since no potting compound is 
used, all the components of the switch except the biasing 
magnets may be fixed in position in the case by cementing 
or other suitable means. A tongue and groove connection 
56, 57 is employed between the biasing magnets 32 and 
34 and the shield plate 40, the biasing magnets being urged 
against the face of the shield plate by a combination spac 
er and retainer member 58. 

While preferred embodiments have been described 
above in detail, it will be understood that numerous mod 
ifications might be resorted to without departing from the 
scope of the invention as defined in the following claims. 

I claim: 
1. A magnetic proximity switch including a non-mag 

netic case having a sensing face and a switch element with 
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4. 
a pair of magnetically operable contacts mounted in a 
sensing magnetic field and in a biasing magnetic field; 
characterized by the sensing magnetic field being formed 
by a pair of sensing magnets mounted in the case in spaced 
relation to each other with one pair of opposite poles ad 
jacent the sensing face, the magnetically operable contacts 
of the switch element being mounted in the field between 
the other pair of opposite poles; the biasing magnetic field 
being formed by a pair of biasing magnets positioned in the 
case with one pair of opposite poles adjacent the magnetic 
ally operable contacts of the switch element; a shield 
member of magnetic material mounted in the case to form 
a closed flux path for the sensing and biasing magnetic 
fields, which closed flux path is spaced from the sensing 
face and shields both the sensing and biasing magnetic 
fields from the influence of extraneous magnetic material 
other than magnetic material to be detected adjacent the 
sensing face of the case. 

2. A magnetic proximity switch as claimed in claim 1 
further characterized by means for varying the length of 
the fiux path of the biasing magnetic field through the bias 
ing magnets, the shield member, and the magnetic oper 
able switch contacts. 

3. A magnetic proximity switch as claimed in claim 2 
wherein the shield member and biasing magnets are 
mounted for movement relative to each other and to the 
magnetically operable switch contacts. 

4. A magnetic proximity switch as claimed in claim 1 
wherein the shield member is provided with a surface on 
which the biasing magnets are mounted for movement to 
ward and away from each other to vary the biasing mag 
netic field relative to the magnetically operable switch 
contacts whereby the normal position of the switch con 
tacts can be varied and the sensitivity of the proximity 
switch to magnetic material adjacent the sensing face of 
the case can be adjusted. 

5. A magnetic proximity switch according to claim 4 
further characterized by means accessible externally of the 
case for adjusting the position of the biasing magnets rela 
tive to each other. 

6. A magnetic proximity switch as claimed in claim 5 
wherein the means for adjusting the relative position of 
the biasing magnets includes a spring normally urging 
the biasing magnets apart, and positioning means extend 
ing through the case for moving the biasing magnets to 
gether in opposition to the force of the spring. 

7. A magnetic proximity switch according to claim 1 
wherein the sensing magnets are each of low permeability. 

8. A magnetic proximity switch according to claim 1 
wherein the shield member is a plate extending parallel 
to the sensing face of the case with the sensing magnets, 
switch element and biasing magnet being mounted between 
one face of the plate and the sensing face of the case. 

9. A magnetic proximity switch according to claim 8 
wherein the biasing magnets of each mounted on the said 
one face of the plate forming the shield member for move 
ment toward and away from each other. 

10. A magnetic proximity switch as claimed in claim 9 
further characterized by adjusting means extending 
through the case for varying the position of at least one 
of the biasing magnets relative to the magnetically oper 
able contacts of the switch element. 
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