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rrame structure 19 may include two upper and lower 
typically identical rigid horizontal elements 21 and 22, 
eXtending diametrically across the cylindrical housing in 
vertically spaced and parallel relation. These parts 21 and 
22 are maintained in their illustrated vertically spaced 
relation by two tubular spacers 23 at their opposite ends, 
with two screws 24 extending vertically through and being 
sealed with respect to apertures 25 in bottom wall 18 of 
the housing, and then through bottom frame part 22, 
spacer tubes 23, and top frame part 21, and with the 
upper ends of these screws being connected to nuts 26 
in a manner securely holding all of the parts 21, 22 and 
23 in their illustrated relative positions, and in fixed posi 
tions relative to the housing. The parts 21, 22 and 23, 
as Well as screws 24 and nuts 26, may all be formed of 
an appropriate rigid but nonmagnetic material, such as 
brass. 

Magnetic assembly 20 includes several desirably iden 
tical magnets 27, which may be cylindrical as shown, 
and elongated along a series of individual horizontally 
eXtending parallel north-south axes 28 of the magnets. 
These magnets have north poles at a first end, say for ex 
ample the left ends of all of the magnets as illustrated in 
FIG. 2, and have south poles at their opposite ends, so 
that they all tend to normally swing to a predetermined 
position of alignment with the horizontal component of 
the earth's field or other ambient field in the vicinity of 
the device. This normal ambient-field-aligned position of 
the magnets is the position illustrated in full lines in 
FIG. 2. 
The magnets 27 are all carried by a common carrier ele 

ment 29, which may be a horizontally elongated piece of 
rigid desirably nonmagnetic metal. This carrier element 
29 may contain a series of identical horizontally spaced 
aligned circular openings 30 through which the various 
magnets extend, and within which the magnets are rigidly 
held by appropriate welding, brazing, or other suitable 
means. Carrier element 29 is in turn rigidly secured to 
and mounted by a vertical mountingshaft 31, which may 
eXtend through and be welded or otherwise secured within 
a vertical passage 32 in carrier element 29, and which ex 
tends along and is rotatable about vertical axis 16 of the 
device. The upper and lower ends of the shaft 31 are 
pivotally mounted by a pair ofupper and lower bearings 
33 and 34, which may be identical andare screwed into 
vertical threaded passages 35 and 36 in frame elements 
21 and 22 respectively. 
AS Seen best in FIG. 5, the upper bearing 33 includes 

a first part 37 having external threads 38 which are 
screwed into threaded passage 35 in part 21, with part 33 
being adjustable within part 21 by means of a screwdriver 
received within a screwdriver slot 39. At its underside, 
part 33 of the bearinghasa typically cylindrical recess 40 
centered about vertical axis 16, and containing a bearing 
element proper designated 41. Element 41 is a pressed fit 
Within recess 40, or is otherwise secured in fixed position 
Within that recess, and is desirably formed of a nonmag 
netic and noncorrosive material, preferably sapphire. Ex 
ternally, bearing element 41is shaped cylindrically in con 
formance With the recess. Internally, this bearing element 
contains a socket recess 42 within which a tapered upper 
end portion 43 of shaft 31 ispivotally received. Recess 
42 is centered about axis 16, and is of circular cross sec 
tion, and has at its upper end an upper or inner wall sur 
face 44 desirably disposed directly transversely of axis 
16 and defined peripherallyby a circular edge 45 of that 
Surface. Radially outwardly beyond circular edge 45 of 
transverse Surface 44, socket recess 42 has an annular 
side Wall Surface 46, which may advance primarily radial 
ly outwardly at a location 47 directly adiacent to edge 
45, but Which then curves progressively in a more axially 
eXtending direction asseen in FIG.5, to ultimately extend primarily axially at 48. 
The tapering portion 43 of shaft 31 which extends into 

socket recess 42 may have an upper bearing surface 49 
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desirably disposed directly transversely of axis 16, and 
engaging upwardly against surface 44 of bearing element 
41. As in the case of surface 44, the surface 49 of shaft 
31is desirably circular, terminating in a peripheral circular 
edge 50, but of a diameter somewhat less than the diam 
eter of surface 44. Beyond this edge 50 of surface 49, 
shaft 31 has an annular tapering surface 51, which grad 
ually curves to extend in a progressively less radial and 
more axial direction as this surface advances downwardly 
in FIG. 5. It is also noted that surface 51 preferably 
eXtends more directly axially at the location 52 directly 
adiacent edge 50 than does socket wall surface 46 at its 
corresponding radially opposite location 47. 
The diameters of inner surface 46 of the socket recess 

and outer surface 51 of the shaft 31 differ sufficiently to 
provide radially between these surfaces an annular clear 
ance space 53, which extends entirely about shaft 31 and 
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which desirably extends the entire axial length of bearing 
element 41 from the plane of transverse surface 44 to the 
lower extremity of that element 41. Though this clearance 
space appears in the figure to be of very substantial width, 
it is actually very narrow. For example, it is preferred 
that the difference in diameter between the two end sur 
faces 44 and 45 be no more than a fewthousandths ofan 
inch, say for example no more than three thousandths. 
Thus, in a preferred form of the invention, surface 49 
has a diameter of five thousandths, while surface 44 has 
a diameter of seven thousandths, and the clearance space 
53 between the two bearing parts may have an average 
radial eXtent of approximately two thousandths of an inch. 
The lower bearing 34 may be identical with the upper 

bearing 33, which has been described above in detail and 
is illustrated in FIG. 5. Similarly, the lower end of shaft 
31 may be tapered in the same manner as its upper end, 
to have the same interfitting relationship with the lower 
bearing as is illustrated in FIG. 5. 
To the upper side of top frame part 21, there is mount 

ed a reed switch 54, which may be contained and encapsu 
lated within a block 55 of an appropriate nonmagnetic 
rigid resinous plastic material. This block 55 may have 
ears ortabs 56 by whichit is secured rigidly to frame part 
21, by means of screws represented at 57. 
As seen clearly in FIG. 4, the reed switch 54 may be 

of a completely conventional well known construction, in 
cluding an outer horizontally elongated glass tube closed 
at its opposite ends in fluid tight sealed relation, and con 
taining two flexible metal reed contacts 57' and 58 extend 
ing essentially along a horizontal axis 59 from opposite 
ends of tube 56'. The inner free ends 60 of the two reed 
contacts 57' and 58 are normally received in the slightly 
spaced relation illustrated in FIG. 4, so that the switch 
isopen at this point. In response to the development of a 
magnetic field in the vicinity, having a sufficient compo 
nent in the direction of axis 59 to actuate the switch, the 
adiacent ends 60 of reed contacts 57' and 58 are mag 
netically actuated toward one another and into engage 
ment, to thereby close the circuit through the switch and 
between the two leads 61 and 62 at opposite ends of the 
reed switch. Asseen in the figures, the reed switch 54 is 
so mounted that its longitudinal axis 59 extends trans 
versely of the north-south axes 28 of magnets 27, when 
the magnets are in their FIG. 2 full line normal positions. 
For increasing the sensitivity of reed switch 54 to slight 

deflections of magnets 27, I provide closely adiacent and 
preferably slightly above the reed switch a biasing mag 
net 63 (FIG. 4), which may be embedded within and lo 
cated in fixed position by plastic block 55. Magnets 63 
may be elongated along a north-south axis 64 (FIGS. 2 
and 6), which is disposed transversely of and slightly 
above axis 59 and the reed switch, and which is parallel 
to north-south axes 28 of the main magnets 27 when the 
latterare in their full line normal position of FIG. 2. The 
polarity of biasing magnet 63 should howeverbe reversed 
as compared with magnets 27 (in their normal position), 
so that the south pole of magnet 63 is to the left in FIG. 
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2, and its north pole is to the right. Biasing magnet 63 is 
of course much weaker in magnetic strength than are the 
combined magnets 27, or for that matter the individual 
magnets 27. 
The two electrical leads 65 from opposite ends of reed 

switch 54 are connected through sealed water tight and 
fluid tight terminals 66 to the exterior of housing 14, and 
are then connected by external leads 67 (FIG. 1) into a 
series circuit including a battery or other source of elec 
trical energy 68 and an appropriate indicator device 69 
adapted to provide an indication of the magnetic actua 
tion of detector switch 10. Indicator 69 may for example 
be a light or audible signal indicating that the switch has 
been actuated, or may be an automatic piece of parking 
control or traffic control equipment, or the like, adapted 
to respond in predetermined manner to actuation of the 
switch. 
To now describe a cycle of operation of the switch, 

assume first of all that the automobile 13 of FIG. 1 is not 
present, within the response zone of proximity unit 10, 
and that magnets 27 are therefore initially retained in 
their full line normal positions of FIG. 2, in which they 
are aligned with the horizontal component of the ambient 
earth's magnetic field, orother ambient field. In this con 
dition, reed switch 54 isopen, and indicator 69 is there 
fore not energized. If an automobile 13 now advances 
into proximity to device 10, the magnetism of the auto 
mobile will act to cause magnets 27 and their mounting 
vertical shaft 31 to swing about vertical axis 16 to a de 
fiected position, such as the broken line position of FIG. 
2. This swinging of the magnets 27 causes their individual 
and composite magnetic fields to turn about axis 16, and 
since reed switch 54 is within the magnetic fields of mag 
nets 27, these fields will at some deflected position have 
the effect of closing contact 60 of the reed switch and 
therefore energizing indicator 69. It is found that a very 
few degrees of deflection of magnets 27 can have this 
desired effect, say for example five to ten degrees deflec 
tion, particularly in the presence of the biasing magnet 
63, which is also close enough to the reed switch that the 
latteris within the magnetic field of the biasing magnet. 
The unique bearing structure illustrated in FIG. 5 

mounts the magnet assembly for very low friction turning 
movement about axis 16, and by virtue of the provision 
of the clearance space 53 within the bearing assemblies, 
has the effect of preventing binding of the bearings such 
as may result in other arrangements due to the presence 
of dust particles or the like in the bearings. 

It will be understood that reed switch 54, in addition to 
being within the field of magnets 27, is also of course sub 
jected directly to the magnetic field of the automobile 13. 
However, this field of the vehicle is, at the switch location, 
necessarily relatively weak as compared with the field of 
magnets 27, and is not great enough to actuate the reed 
switch directly, but will cause actuation of the switch in 
directly in the discussed manner, by first swinging magnets 
27 and then operating the switch by the field of these mag 
netS. 

I claim.: 
1. A proximity device comprising at least one magnet 

mounted to swing between a normal position of essential 
alignment with an ambient field and a deflected position 
in response to movement of a body of magnetic material 

0 

5 

20 

30 

40 

60 

6 
into the vicinity of the magnet, and magnetically actuated 
electrical switching means positioned near said magnet 
and operable magnetically by the field of said magnet to 
open or close an electrical circuit upon deflection of said 
magnet from said normal position, said magnet having 
a North-South axis which in said normal position is essen 
tially aligned with said ambient field, said switching means 
including a magnetically actuated reed switch located near 
said magnet and having reed contacts disposed essentially 
transversely of said North-South axis of the magnet when 
the magnet is in said normal position. 

2. A proximity device comprising at least one magnet 
mounted to swing between a normal position of essential 
alignment with an ambient field and a deflected position 
in response to movement of a body of magnetic material 
into the vicinity of the magnet, and magnetically actuated 
electrical switching means positioned near said magnet 
and operable magnetically by the field of said magnet to 
open or close an electrical circuit upon deflection of said 
magnet from said normal position, said switching means 
including a reed switch having reed contacts extending in 
generally a predetermined direction, and a biasing magnet 
located in close proximity to said reed switch and having 
a North-South axis disposed essentially transversely of 
said predetermined direction. 

3. A proximity device comprising a plurality of mag 
nets connected together in essentially parallel relation, 
bearing means mounting said magnets for swinging move 
ment in unison about an essentially vertical axis between 
a normal position of essential alignment with an ambient 
field and a deflected position in response to movement of 
a body of magnetic material into the vicinity of the mag 
net, said magnets having spaced parallel North-Southaxes 
which in said normal position are essentially aligned with 
said ambient field, and magnetically actuated electrical 
switching means positioned near said magnets and oper 
able magnetically by the field of said magnets to open or 
close an electrical circuit upon deflection of said magnets 
from said normal position, said switching means including 
a reed switch located near said essentially vertical axis 
but vertically offset from said magnets and having mag 
netically actuated reed contacts extending essentially trans 
versely of said North-Southaxes of the magnets when the 
latterare in said normal position, said switching means in 
cluding a fixed biasing magnet located closerto said reed 
switch than are said swinging magnets and having much 
less magnetic force and having a North-South axis dis 
posed essentially transversely of said reed contacts and 
essentially parallel to but reversed in polarity with respect 
to said North-Southaxes of said swinging magnets when 
the latterare in said normal position. 
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