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MULTI POSITION ROTARY DETENT DEVICE 

BACKGROUND OF THE INVENTION 
A detent device is one in which a moving part thereof 

is stopped due to the action of the device in a predeter 
mined position. A multi position rotary detent device 
is one in which a part which is capable of rotary move 
ment is provided with a number of stopping points - 
each being a detent position. The stopping point in a 
detent device is not a positive stop but one in which an 
additional amount of energy or force must be utilized 
in order to move out of that position. 
Detent devices in various configurations are well 

known in the art. A detent device which is stopped or 
which has its detent positions determined by mechani 
cal action has a relatively shortlife due to the frictional 
engagement of parts. It is important in many applica 
tions to have a relatively simple detent device which is 
capable of long life and one which is not subject to se 
vere wear due to frictional engagement of parts. 

SUMMARY OF THE INVENTION 
A multiposition rotary detent device in which spaced 

stator and rotor members are provided with means for 
developing discrete zones of magnetic flux establishing 
detent positions and the angular position of a shaft pro 
jecting from the rotor determines the magnetic flux 
paths between selected zones. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a front perspective view of a multiposition 

rotary detent device constructed in accordance with 
the teachings of this invention; 
FIG. 2 is a longitudinal sectional view of the device 

shown in FIG. 1; 
FIG. 3 is a perspective view similar to that of FIG. 1 

of an alternate embodiment of the invention in which 
the rotor configuration is identical to that of the em 
bodiment of FIGS. 1 and 2 and the static configuration 
is modified; and . . . . 

FIG. 4 is a longitudinal sectional view of the device 
shown in FIG. 3. 

DESCRIPTION OF THE INVENTION 

A multi position detent device constructed in accor 
dance with the invention is shown in FIGS. 1 and 2 and 
indicated by the numeral 10. Stator 11 of the device in 
cludes a circular disk base 12 having a plurality of cir 
cularly arranged teeth 13 formed integrally therewith 
projecting axially and radially inwardly. In the embodi 
ment shown in FIGS. 1 and 2 there are 24 such teeth 
or pole pieces. The statorisformed of a magnetic mate 
rial, such as low carbon content, iron or steel. If the 
teeth are not formed integral with the base a non 
magnetic material is preferred for the base 12. 
In the embodiment of FIGS. 1 and 2 a bushing 14 is 

formed integral with the base and rotatably supports 
non-magnetic shaft 15. Flat washer 16 is also used in 
this embodiment spacing the rotor 17 from the stator 
11. 
The shaft 15 is provided with a flattened surface por 

tion or keyway 18 upon which the rotor is mounted so 
that the rotor cannot rotate relative to shaft 15. Cylin 
drical disk magnet 19 is provided in the rotor with the 
surface 19' oriented magnetic north and the surface 
19' oriented magnetic south. A first rotor pole mem 
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2 
ber 20 is provided adjacent surface 19' and a like rotor 
pole member 21 is provided adjacent magnet surface 
19'. Each of the pole members has a disk body similar. 
to that of magnet 19 but with pole pieces projecting ra 
dially outwardly therefrom, hence, as seen in the FIGS. 
pole member 20 is provided with pole pieces 20' pro 
jecting radially outwardly therefrom while pole mem 
ber 21 is provided with pole pieces 21' projecting out 
wardly therefrom. . . 
Since pole member 20 is adjacent surface 19' of the 

magnet which is oriented magnetic north the pole 
member and hence the pole pieces 20' are oriented 
magnetic north, and likewise pole member 21 is ori 
ented magnetic south as are pole pieces 21' oriented 
magnetic south. The pole members as are the pole 
pieces 13 of the stator are formed of a magnetic mate 
rial. 

It is noted that the diameter of the magnetis less than 
the diameter of either of the pole members and that 
each stator pole piece is a discrete rectangular member 
having an inwardly facing edge which in the detent po 
sition extends from one of the rotor pole pieces of the 
first pole member to one of the pole pieces of the sec 
ond pole member while spanning the magnet. 

In the position of the rotor with respect to the stator 
that is shown in the FIGS. 1 and 2 the device is consid 
ered to be in the detent position and there are magnetic 
flux paths established between selected rotor pole 
pieces or pairs of selected rotor pole pieces and a stator 
pole piece. Hence as seen in FIG. 1 in this particular 
detent position the flux path X is established by the 
pole pieces 20a, 21a and 13a. Also a flux path by way 
of example, is established by pole pieces 20b, 21b and 
13b. The selected path is determined by the angular po 
sition of shaft 15. Rotation of shaft 15 if desired, could 
establish new flux paths so that by way of example, a 
flux path would be determined by pole pieces 20a, 21a 
and 13b. Upon the establishment of a flux path a detent 
position is determined. 

In FIGS. 3 and 4 an alternate embodiment of the in 
vention is shown in which the rotor is identical to the 
rotor of the embodiment of FIGS. 1 and 2 but the stator 
is of different configuration. 
Hence in FIGS. 3 and 4 rotor 117 consisting of mag 

net 19 and rotor members 120 and 121 is identical to 
rotor 17 consisting of magnet 19 and pole members 20 
and 21 and mounted upon shaft 115 which is rotatably 
supported in bushing 114 of base 112 of stator 111. 
The rotor is mounted on the flat 118 of the shaft 115 
and washer 116 is provided for spacing. 
The stator in this embodiment differs from the stator 

of the first embodiment in the structure of the pole 
pieces. In this embodiment the stator has a generally 
circular wall 130 of magnetic material and serpentine 
configuration surrounding the rotor with the inwardly 
directed crests 131 thereof respectively providing sta 
tor pole pieces. As in the first embodiment, each of the 
stator pole pieces can extend from one of the pole 
pieces of the rotor to another while spanning the mag 
net. The serpentine wall 130 can also be formed inte 
gral with base 112 and in the embodiment shown in 
FIGS. 3 and 4 there are 24 inwardly directed crests 131 
providing 24 stator pole pieces to cooperate with 24 
pairs of rotor pole pieces in the manner in which the 
pole pieces cooperate in the first embodiment as de 
scribed above. 

I claim: 
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1. A multi position rotary detent device including in 

combination a first rotary member, a plurality of circu 
larly arranged first pole pieces of said first rotary mem 
ber, said first pole pieces being formed of a magnetic 
material, a second rotary member rotatably supported 
with respect to said first rotary member, a magnet of 
said second rotary member having first and second sur 
faces respectively oriented magnetic north and mag 
netic south, a first pole member of said second rotary 
member adjacent said first surface and having second 
pole pieces, a second pole member of said second ro 
tary member adjacent said second surface and having 
third pole pieces, said pole members being in fixed rela 
tion with said magnet and formed of a magnetic mate 
rial, said second and third pole pieces and said first pole 
pieces projecting toward each other, and means for rel 
atively rotating said first and second rotary members 
whereby the relative angular position of said first rotary 
member with respect to said second rotary member de 
termines the magnetic flux paths between selected sec 
ond and third pole pieces and selected said first pole 
pieces. 

2. A multi position rotary detent device including in 
combination a stator, a stator base of said stator formed 
with a plurality of circularly arranged stator pole 
pieces, said stator pole pieces being formed of a mag 
netic material, and a bushing formed on said stator 
base; a shaft rotatably supported in said bushing on the 
axis of said stator, said shaft being formed of a non 
magnetic material; a rotor supported by said shaft in 
fixed relation with respect thereto, a magnet of said 
rotor having first and second surfaces respectively ori 
ented magnetic north and magnetic south, a first rotor 
pole member adjacent said first surface and having first 
rotor pole pieces projecting radially outwardly there 
from, a second rotor pole member adjacent said second 
surface and having second rotor pole pieces projecting 
radially outwardly therefrom, said pole members being 
formed of a magnetic material and whereby the angular 
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4 
position of said shaft determines a plurality of magnetic 
flux paths, each of said flux paths being between se 
lected first and second pole pieces and selected stator 
pole pieces which provides the magnetic circuit of said 
flux path. 

3. A multi position rotary detent device in accor 
dance with claim 2 in which said stator pole pieces are 
formed integral with said stator base. 
4. A multi position rotary detent device in accor 

dance with claim 2 in which said magnet is a circular 
disk and said pole members are disks with said rotor 
pole pieces projecting outwardly respectively in the 
planes thereof and the diameter of said magnet is less 
than the diameter of either of said pole members. 

5. A multi position rotary detent device in accor 
dance with claim 2 in which each of said stator pole 
pieces projects axially of said stator. 

6. A multi position rotary detent device in accor 
dance with claim 5 in which each of said stator pole 
pieces is a discrete rectangular member having an in 
wardly facing edge which in the detent position extends 
from one of said first rotor pole pieces to one of said 
second rotor pole pieces while spanning said magnet. 

7. A multi position rotary detent device in accor 
dance with claim 5 in which said stator has a generally 
circular wall of serpentine configuration surrounding 
said rotor with the inwardly directed crests thereof re 
spectively providing the stator pole pieces and wherein 
each stator pole piece in the detent position extends 
from one of said first rotor pole pieces to one of said 
second rotor pole pieces while spanning said magnet. 

8. A multi position rotary detent device in accor 
dance with claim 2 in which each of said first rotor pole 
pieces forms a pair with one of said second rotor pole 
pieces and there are the same number of pairs so pro 
vided as are stator pole pieces. 

sk k sk. k. k. 


