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(57) ABSTRACT 

The present invention, in certain embodiments, is an appa 
ratus to indicate the presence of an under-pressurized pneu 

matic tire for a vehicle, including, trailers, tractors, trucks or 
passenger vehicles. The apparatus comprises a housing, a 
cap, a shaft, a probe element, a bracket, an electrical 
sWitching element an electrically poWered alarm. The hous 
ing is mounted next to the axle for the Wheel of the vehicle. 
The cap is attached to the housing and has an aperture to 
receive the shaft. The shaft extends through the cap, and at 
one end, receives the probe element, and at the other end, 
holds the bracket upon Which the electrical sWitching ele 
ment is attached. When a tire loses air pressure, the height 
of the tire, as Well as the vertical distance from the axle to 

the travelling surface, decreases; as the vertical distance 
decreases, the probe element contacts the travelling surface 
and rotates the shaft, bracket and electrical sWitch. The 
electrical sWitch and bracket contact a retaining element, 
Which in certain embodiments is either part of the cap or part 
of the housing. The contact of the retaining element With the 
bracket prevents the electrical sWitch from being subjected 
to force in excess of What is necessary to activate the sWitch. 
When the electrical sWitch contacts the retaining element, at 
least one electrically poWered alarm is activated thus noti 
fying the operator of the vehicle of the de?ated tire. 
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LOW-TIRE INDICATOR FOR WHEELED 
VEHICLES 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to an indicator system 
Which advises an operator or driver of the de?ation of one 
or more pneumatic tires on a Wheeled vehicle, and more 
particularly, in certain aspects, an indication device com 
prising a road-surface-contacting probe, Which When 
engaged, activates an alarm to Warn an operator or driver of 
a de?ating tire. 

2. DISCLOSURE DOCUMENT FILING 
REFERENCE 

[0002] This invention Was the subject of US. Patent Office 
Disclosure Document Number 461610, ?led Sept. 5, 1999, 
entitled, LOW-TIRE INDICATOR FOR WHEELED 
VEHICLES. 

3. BACKGROUND OF THE INVENTION 

[0003] Most Wheeled vehicles on the road today employ 
pneumatically-in?ated tires. Although tubeless pneumatic 
tires are superior to former tube-type pneumatic tires in 
many respects, tubeless pneumatic tires develop sloW leaks 
and, When a complete tire failure occurs, de?ate more 
quickly. Because the seal betWeen the Wheel rim and tire 
may be incomplete, due to deformation of the Wheel rim or 
imperfections or deformations in the tire, air leaks from the 
tire. 

[0004] Pneumatic tires require proper in?ation to support 
the vehicle in transport. Proper in?ation is required for 
evenly distributing the Wear and heat suffered by a tire in the 
course of travel along a road. In the course of travel along 
a road, the shape of a tire changes: the shape of the tread 
changes as a tire rolls on a road surface; as the tread changes 
shape in its contact and departure from the road surface, the 
tire Walls ?ex. As the Walls of a tire ?ex, the seal betWeen 
the rim of the Wheel and the pneumatic tire can be compro 
mised, thus causing a loss of air pressure Within the tire. As 
the air pressure decreases, the ?exing of the tire Worsens. 
While a certain ?exing at proper-operation air pressure is 
contemplated When a tire is designed, excessive ?exing of 
the tire shape generates excessive heat and Wears exces 
sively tire components. Excessive heat and Wear can cause 
tire de?ation or failure. As a tire loses air pressure or fails 
altogether, the height of the tire diminishes, and the distance 
the vehicle or trailer rides above the road also decreases. 

[0005] Vehicles can be, and are, operated With one or more 
of the pneumatic tires in a de?ated position Without the 
driver of the vehicle being aWare of the danger caused by the 
de?ated tire condition. Furthermore, it is common for 
vehicles to have multiple sets of tires With varying loads, 
capacities and pressures according to the demands upon the 
vehicle involved. 

[0006] As a result of these conditions, the de?ation, deg 
radation and catastrophic loss of air pressure—a bloW out— 
of tire are common, although dangerous, events. When a 
complete tire failure occurs, various vehicle components, 
including the tire itself, Wheel rim, assembly and vehicle 
body components can be damaged. Frequently, When a tire 
fails, the undercarriage or body of the trailer falls and is 
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dragged, and the resulting damage is generally very expen 
sive. The resulting damage to the vehicle and trailer can be 
extreme and entail large repair expense. It is also frequently 
the case that When one tire fails, the Weight on a second tire 
exceeds its Weight limit and causes a failure as Well. In that 
case, the damage to an entire side of a trailer can be 
occasioned. Furthermore, the driving haZard associated With 
toWing—then dragging—a trailer With one or more tire 
failures at cruising speeds is a road safety haZard, not only 
to the toWing vehicle and its occupants, but to the other 
motorists and vehicles on the road. 

[0007] Thus, proper in?ation of the tires affects not only 
the performance, but the longevity of the trailers, tractors, 
trucks or passenger vehicles and, foremost, the safety of 
travel. 

[0008] Because the driver of the toWing vehicle is usually 
unable to easily ascertain When the trailer has suffered a 
bloW-out or Whether a tire has lost air pressure, the need 
exists for a loW-tire pressure Warning system Which may be 
readily mounted on various forms of vehicles to indicate to 
an operator When one of the pneumatic tires has become 
de?ated or failed. Until this invention, there Was no similar 
cost-effective apparatus Which remotely monitors tire pres 
sure by measuring the elevation of a vehicle or its trailer 
While in transit. 

4. DESCRIPTION OF RELEVANT PRIOR ART 
PATENTS 

[0009] LoW-tire Warning systems and structures in certain 
prior art embodiments describe and claim speci?c structures. 

[0010] US. Pat. No. 5,583,481 (Gardner) describes a 
loW-tire Warning system With a rod Which is mounted in a 
rubber insulator. When a tire de?ates, the electrical spring 
actuator (27), as part of the sensor sWitch, bends and 
contacts an exposed metallic cylinder thus closing the sWitch 
and completing an electric alarm circuit. Furthermore, the 
claims of the Gardner patent cover only tWo lights on the 
panel—one to indicate that the system is on and the second 
to apprise the operator that a tire—and not Which tire—is 
de?ated. 

[0011] US. Pat. No. 5,327,116 (Davidson) describes a 
loW-tire detection device With speci?c structural elements, 
notably the ground-contacting resilient sensor rod (32). The 
claims speci?cally identify that the initial position of the 
probe is biased forWard at a slight angle to the vertical in the 
direction of movement of the tire. Furthermore, the ?ex 
contact (68) of the electrical control sWitch (64) is directly 
engaged by the rotary motion of the rod (32). 

[0012] US. Pat. No. 5,032,822 (SWeet) describes a tire 
de?ation Warning system With speci?c structural elements, 
notably a vertically disposed post. As a tire de?ates, Wheels 
(30) at the end of the post contacts the road surface (13), the 
post should move upWard, and a pedestal contacts an acti 
vator means to complete an electrical circuit, thus activating 
an alarm. The only rotary motion described is by the Wheels 
(30); otherWise, the actuation of the alarm is effected by 
vertical motion of the elements of the invention. 

[0013] US. Pat. No. 4,187,495 (Mitchell) is a loW tire 
pressure Warning system Which features a laterally-de?ect 
ing probe, identi?ed as Wobble actuator (14) to detect a 
lateral protuberance in a de?ated tire. As the tire pressure 
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decreases, the lateral protuberance expands thus contacting 
the Wobble sWitch actuator (14). The Wobble sWitch actuator 
(14), in turn, as a part of the sWitch, closes the electrical 
circuit and engages the audible signal generator (26). 

[0014] US. Pat. No. 3,413,598 (Uphoff) employs a probe 
Which contacts the road, bends backWards, and one end of 
the probe engages the push-sWitch to activate the alarm. 

[0015] US. Pat. No. 2,258,334 (Miller) describes a probe, 
one end of Which is part of the sWitch encased in an 
insulating material. When the probe is ?exed, one end of the 
probe moves to close the electrical circuit. The cup-shaped 
bracket and the use of the large insulated leg also serve as 
the ?exing component. 

[0016] US. Pat. No. 2,191,205 (Rogers) employs a leg, 
mounted by a pivot onto a bracket. When the doWnWardly 
extending leg is moved, a pivotally-mounted arm moves to 
close the electrical sWitch contact. 

[0017] Some prior patent art suggests that a probe element 
that points forWard into the general direction of travel is 
preferable, but in a catastrophic loss of tire pressure or the 
instantaneous destruction of the tire, it is possible for the 
forWard-pointing probe to ride along the travelling surface, 
thus not rotating to engage the sWitching element and alarm; 
thus, failing to inform the operator of the tire failure While 
further damage ensues. 

[0018] Some prior patent art uses its probe element to 
measure the lateral displacement of the bulge at or near the 
travelling surface in contact With the pneumatic tire caused 
by a loss of air pressure. A tire may have lateral motion due 
to reasons other than loss of air pressure; furthermore, a 
bloWn out tire Will have no lateral bulge to measure at all. 

[0019] Additionally, the prior art teaches that the probe, be 
it a ground-contacting or tire-contacting element, directly 
engages the sWitch or is an element that completes the 
electrical circuit. The probe is subjected to a Wide variety of 
harsh forces; in the prior art, the electrical sWitching ele 
ments are therefore subjected to the abrupt and destructive 
forces the ground-contacting element suffers. 

5. SUMMARY OF THE INVENTION 

[0020] The present invention relates to an indicator Which 
advises an operator or driver of the de?ation of a tire on a 
Wheeled vehicle, and more particularly, in certain aspects, an 
indication device consisting of a road-surface-contacting 
probe, Which When engaged, activates an alarm to Warn an 
operator or driver of a malfunctioning tire. 

[0021] This invention, entitled a loW-tire indicator for 
Wheeled vehicles, comprises: (1) a probe element With a ?rst 
end and a second end; (2) a shaft, With a ?rst end and a 
second end, the ?rst end of the shaft being attached the ?rst 
end of the probe; (3) a bracket, attached to the second end 
of the shaft; (4) an electrical sWitching element mounted 
upon the bracket; (5) a cap, With an interior and an aperture, 
Which aperture holds the shaft betWeen the ?rst end of the 
shaft and the second end of the shaft; (6) at least one 
retaining element attached to either the interior of the cap or 
the interior of the housing for engaging the bracket and 
electrical sWitching element; (7) a housing, With an interior, 
an exterior, a mounting base and a cap-receiving opening, 
upon Which cap receiving opening the cap is mounted and in 

Oct. 31, 2002 

Which interior the electrical sWitching element, bracket and 
at least one retaining element are housed and upon Which 
mounting base an attachment to the axle or other component 
of a vehicle or trailer is made; and, (8) an alarm electrically 
attached to the sWitching element. 

[0022] The main object of this invention is to provide a 
loW-pressure Warning system including visual and audible 
signal generators actuated in response to the sensing of loW 
tire pressure. 

[0023] Afurther object of this invention is to provide a loW 
tire pressure Warning system Which may be utiliZed on 
operator-driven vehicles as Well as on vehicles trailed 
behind operator-driven vehicles. 

[0024] A further object of this invention to provide a 
system in accordance With the preceding objects readily 
adapted for use on vehicles having tires of different siZes. 

[0025] Afurther object of this invention is to provide a loW 
tire pressure Warning system Which may be easily installed 
on to various forms of vehicles after their manufacture. 

[0026] Afurther object of this invention is to provide a loW 
tire pressure Warning system of simple, durable construction 
and operation amenable to loW-cost manufacture. 

[0027] These and other objects and advantages of the 
present invention, as Well as details of the preferred embodi 
ment thereof Will be more fully understood from the fol 
loWing description and the draWings. 

6. BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is an isometric draWing of the invention 
mounted on the side of a vehicle axle shoWing the relation 
ship of the elements of the invention to the elements of the 
vehicle and the travelling surface. 

[0029] 
[0030] 
[0031] FIG. 4 is a cross-sectional vieW of the invention, as 
seen from the rear. 

FIG. 2 is a side vieW of the invention. 

FIG. 3 is a rear vieW of the invention. 

[0032] FIG. 5 is a cross-sectional vieW of the invention, as 
seen from the top. 

[0033] FIG. 6 is an isometric cut-aWay vieW of the details 
of the housing cap, detailing the relationship of the sWitch, 
mounting brackets, retaining elements and probe mounting 
shaft While in the rest position. 

[0034] FIG. 7 is an isometric cut-aWay vieW of the details 
of the housing cap, detailing the relationship of the sWitch, 
mounting brackets, retaining elements and probe mounting 
shaft When the apparatus has engaged the travelling surface. 

[0035] FIG. 8 is a diagram of the placement of the 
elements of the apparatus on a vehicle toWing a trailer. 

7. DESCRIPTION OF CERTAIN PREFERRED 
EMBODIMENTS 

[0036] This invention, in certain aspects, is an apparatus 
(10) to indicate the presence of an underpressuriZed pneu 
matic tire (21). Generally, one or more pneumatic tires (21) 
support a vehicle (17) upon a travelling surface (22), such as 
a road. The pneumatic tire (21) is mounted on a Wheel (26); 
the Wheel (26), in turn, is mounted on an axle (16); the axle 
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(16) is integral to the vehicle (17). Additionally, the Wheel 
(26) rotates on the axle (16) in a plane of rotation. While a 
vehicle (17) may travel both forWard and backward, the 
vehicle (17) moves in a generally forWard direction of travel 

(25). 
[0037] As shoWn in the drawings, this apparatus (10), in 
certain aspects, employs a housing (30) With an interior (31), 
exterior (32), a mounting base (36), and an opening (33) for 
receiving a removable and replaceable cap (40). The housing 
(30) is adapted to be positioned next to the axle (16) for the 
Wheel (26) of the vehicle (17). The mounting base (36) 
extends beyond one side of the exterior (32) of the housing 
(30). The mounting base (36) is adapted to receive mounting 
means (34) for ?xable attachment of the housing (30) upon 
the axle (16) of a vehicle (17). For purposes of this inven 
tion, in certain embodiments, the term axle (17) includes the 
Wheel-mounting assembly of a front-Wheel-drive-train 
driven vehicle. In certain embodiments, the mounting means 
(34) is at least one C-shaped clamp Which Wraps around the 
exterior surface of the cover to the axle (16) and is attached 
to the mounting base (36) of the housing (30). Furthermore, 
in certain embodiments, the housing (30) and cap (40) are 
made of an electrically non-conductive material, such as 
plastic. Additionally, in certain embodiments, the housing 
(30) and cap (40) further comprise a resilient sealing means 
(35) for hermetically sealing the interior (31) of the housing 
(30) and the interior (41) of the cap (40) to protect the 
components, including electrical sWitching element (14), 
Within the interior (31) of the housing (30). 

[0038] The removable and replaceable cap (40) has an 
interior (41) and an exterior (42) and is sealably mounted 
upon the opening (33) to the housing (30). As shoWn in 
FIGS. 4 & 5 of the draWings, the cap (40) has an exterior 
surface (42) and an interior surface (41). Attached to the 
interior surface (41) is at least one retaining element (46). In 
certain embodiments, as shoWn in the draWings, the at least 
one retaining element (46) and a second retaining element 
(47) are attached to the interior (41) of the cap (40). 
Additionally, the cap (40) has an aperture (44) Which 
extends from the exterior (42) surface of the cap (40) to the 
interior (41) surface of the cap (40). As shoWn in the 
draWings at FIGS. 5 & 7, the aperture (44) is located 
betWeen the tWo retaining elements (46 & 47). A shaft 
receiving bearing (44) lines the aperture (44). The cap (40) 
further consists of means (45) to attach the cap (40) over the 
opening (33) to the housing (30). In certain embodiments, as 
shoWn in the draWings, the cap (40) is attached to the 
housing (30) by one or more screWs (49) Which protrude 
through the exterior (42) surface of the cap (40) to the 
interior (41) surface of the cap (40) and into one or more 
threaded screW receptacles (39). 

[0039] As shoWn in the draWings, this invention, in certain 
aspects, employs a probe element (11). In the initial biased 
position, When the apparatus is at rest, as shoWn in FIG. 1, 
the second end (13) of the probe element (11) is located 
close to, but a certain vertical distance above, the travelling 
surface (22). In one of the preferred embodiments, the 
distance from the second end (13) of the probe element (11) 
to the travelling surface (22) is approximately one inch 
(1.00“ or 2.54 cm), as this distance alloWs for the normal 
vertical displacement and variations caused by minor irregu 
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larities in the travelling surface (22), or shifting in the 
vehicle (17), or variation in tire height during normal 
operation of the tire. 

[0040] The probe element (11) is, in certain embodiments, 
an elongated element With a ?rst end (12) and a second end 
(13). In one embodiment, the probe element (11) is mounted 
in a position perpendicular to the generally forWard direction 
of travel (25) of the vehicle (17). The Weight of the probe 
element (11) and gravity lends to the placement of the probe 
in a vertical position relative to the generally forWard 
direction of travel (25) of the vehicle (17) and, generally, the 
travelling surface (22) or road. As a pneumatic tire (21) loses 
air pressure, the height of the tire (21) decreases; as the tire 
height decreases, the vertical displacement of the vehicle 
(17) above the travelling surface (22) decreases. When the 
vertical displacement of the vehicle (17) above the travelling 
surface (22) decreases suf?ciently, the second end (13) of the 
probe element (11) contacts the travelling surface (22). 

[0041] The probe element (11) functions by being dis 
placed backWards, or in a direction opposite from the 
generally forWard direction of travel (25) of the vehicle 
Within a plane parallel to the plane of rotation of the Wheel 
(26). 
[0042] In another embodiment, the probe element (11) is 
an elongated element mounted at an acute angle relative to 
the perpendicular of the generally forWard direction of travel 
(25) of the vehicle (17) and in a direction opposite from the 
generally forWard direction of travel (25) of the vehicle (17) 
Within a plane parallel to the plane of rotation of the Wheel 
(26): in other Words, the probe element (11) is pointed doWn 
and slightly rearWard. 

[0043] When a tire (21) on a vehicle (17) or a trailer (18) 
is properly in?ated, the second end (13) of the probe (11) is 
suspended a distance slightly over the travelling surface 
(22). As a tire (21) loses air pressure, the height of the trailer 
(18) or vehicle (17) over the travelling surface (22) 
decreases. When the height decreases, the second end (13) 
of the probe element (11) engages the travelling surface (22). 
The loss of air pressure, Whether sudden or gradual, of a 
sufficient quantity to negatively affects the vertical displace 
ment of the vehicle (17) and may entail the degradation or 
disintegration of other vehicle elements at or near the Wheel 
(26), axle (16) and tire (21). Thus, it is sufficient, as in this 
invention, that the motion of the probe element (11) be a 
simple matter of moving the probe element (11) to activate 
the electrical sWitching element (14). As the probe element 
(11) is either bent or ?exed, the electrical sWitching element 
(14) is, ultimately, engaged, thus activating the alarm (19), 
thus alerting the operator (24) that a tire (21) is loW or losing 
air pressure. 

[0044] In one preferred embodiment, the probe element 
(11) further employs a dampening means (27) to dampen 
movement of the probe element (11). As the vehicle (17) 
travels along the travelling surface (22), the probe element 
(11) is subject to Wind resistance. The probe element (11), 
therefore, is subject to forces that project the probe element 
(11) rearWard, a direction opposite to the generally forWard 
direction of travel (25) of the vehicle (17), thus engaging the 
alarm (19). To prevent the inadvertent actuation of the alarm 
(19), one preferred embodiment employs a dampening 
means (27) in the form of a helical coil in the midsection of 
the probe (11). In another embodiment, as shoWn in FIG. 6, 
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the probe element (11) is a helical coil extending the entire 
length of the probe (11) from the ?rst end (12) to the second 
end (13). 

[0045] When a tire (21) loses air pressure, the height of the 
tire (21) decreases. When the height of the tire (21) 
decreases, the second end (13) of the probe element (11) 
contacts the travelling surface (22). As a result of friction, 
many metallic materials are prone to produce sparks When 
contacting the travelling surface (22). Because of the pres 
ence of ?ammable material, such as oil, gasoline, dry grass 
may be present on or near the road (22) or the underside of 
the vehicle (17), sparks generated pose a ?re haZard. Thus, 
in one preferred embodiment, the second end (13) of the 
probe element (11) is made from a non-conductive material. 
The non conductive material may be made from a material 
Which does not generate sparks When in contact With the 
travelling surface (22). One such material is ultra-high 
molecular polyethylene. In one embodiment, the ultra-high 
molecular polyethylene component is 3/8“ in diameter and 3“ 
in length. This ultra-high molecular polyethylene compo 
nent has a loW coef?cient of friction When in contact With the 
travelling surface (22), thus reducing the creation of sparks 
Which may ignite in?ammable substances. 

[0046] The ?rst end (12) of the probe element (11), in 
certain embodiments, is attached to a shaft (50). As shoWn 
in the draWings, the ?rst end (12) of the probe element (11) 
is inserted into a receiving sleeve (55) on the distal end (52) 
of the shaft (50). The receiving sleeve (55) eXtends trans 
versely through the shaft (50). A securing element (56), in 
certain embodiments a screW, engages the probe (11) and 
securably holds the ?rst end (12) of the probe element (11) 
in place and permits adjustment of the position of the probe 
(11) on the shaft (50). Adjustment of the position of the 
probe (50) along the shaft (50) permits the variation of the 
position of the second end (13) of the probe (11) over the 
travelling surface (22). Thus, the probe element (11) is 
adjustably attached so that the distance from the second end 
(13) of the probe (11) to the travelling surface (22) is 
adjustable. Variation of the height of the second end (13) of 
the probe (11) over the travelling surface (22) accommo 
dates the variations in the siZe of the Wheel (26), the siZe of 
the tire (21), and con?gurations of the vehicle (17) over the 
travelling surface (22). 

[0047] In this invention, the probe element (11) is 
mounted in a position either: (a) perpendicular to the gen 
erally forWard direction of travel of the vehicle; or, (b) at an 
acute angle relative to the perpendicular of the generally 
forWard direction of travel (25) of the vehicle (17) and in a 
direction opposite from the generally forWard direction of 
travel (25) of the vehicle (17). Positioning the probe element 
(11) in either of these tWo positions minimiZes the damage 
to the components of the apparatus (10). When the probe 
(11) contacts the traveling surface (22) or another obstacle 
thereon, such contact is usually made at travelling speeds; 
the force against the probe element (11) can be both abrupt 
and severe. Because the probe element (11) needs only to 
move to activate the electrical sWitch (14), it is suf?cient that 
the probe element (11) be able to move easily. 

[0048] The shaft (50) eXtends through the cap (40) into the 
interior of the housing (30). The distal end (52) of the shaft 
(50) receives the ?rst end (12) of the probe (11). The shaft 
(50) has a body (54) betWeen the distal end (52) and 
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proXimal end (51). The body (54) of the shaft (50) extends 
through a bearing (57), Which bearing (57) is mounted in an 
aperture (44) in the cap (40). The bearing (57) permits the 
shaft (50) to freely rotate about the longitudinal aXis (53) of 
the shaft (50). As shoWn in FIG. 4, a shaft-retaining collar 
(58) securably holds the body (54) of the shaft (50) near the 
distal end (52) of the shaft (50) in place. The shaft (50) 
eXtends into the interior (41) of the cap (40). Located on the 
interior (41) of the cap (40) is the proXimal end (51) of the 
shaft (50). At the proXimal end (51) of the shaft (50) is 
mounted a bracket (60). 

[0049] In certain embodiments, the bracket (60) has an 
upper surface (61), loWer surface (62), at least tWo side 
surfaces (63) and at least one end surface (64). The planes 
of the upper surface (61) and loWer surface (62) are parallel 
to one another and perpendicular to the longitudinal aXis 
(53) of the shaft (50). The proXimal end (51) of the shaft (50) 
is received in a cavity (65) Which opens to the upper surface 
(61) of the bracket (60). A second securing element (66) 
eXtends through one of the side surfaces (63) of the bracket 
(60) and engages the proXimal end (61) of the shaft (50), 
thus securing the attachment of the shaft (50) to the bracket 
(60). 
[0050] An electrical sWitching element (14) is mounted 
upon the loWer surface (62) of the bracket (60). In a 
preferred embodiment, the electrical sWitching element (14) 
is a HoneyWell microsWitch, model V7-2S17D6-201, Which 
is mounted on the bracket (60). This particular sWitching 
element employs gold-plated contacts for use With loW 
voltage circuits, such as in this apparatus (10). A sWitch 
engaging lever (72) is a part of the electrical sWitching 
element (14). The sWitch-engaging lever (72) protrudes 
from the sWitching element (14) beyond the plane of a ?rst 
side surface (63) of the bracket (60). When the shaft (50) is 
rotated about its longitudinal aXis (53), the bracket (60) is 
rotated around the center of the cavity (65) and the sWitch 
engaging lever (72) contacts a the at least one retaining 
element (46). When the sWitch-engaging lever (72) contacts 
the at least one retaining element (46), the sWitch-engaging 
lever (72) moves and contacts the electrical sWitching ele 
ment (14), thus engaging the sWitch and closing the elec 
trical circuit (71) to actuate the electrical alarm (19). 

[0051] In certain embodiments, the at least one retaining 
element (46) is a part of the cap (40). In other embodiments, 
the at least one retaining element (46) is either located Within 
the interior (31) of the housing (30) or is a component of the 
interior (31) of the housing (30). One function of the at least 
one retaining element (46) is to provide a rigid surface for 
the sWitch-engaging lever (72) to engage the electrical 
sWitching element (70). Another function of the ?rst retain 
ing element (46) is to engage the bracket (60). When the 
bracket (60) is rotated to the point that the sWitch-engaging 
lever (72) engages the sWitch (70), further rotation of the 
bracket (60) is prevented by the at least one retaining 
element (46). Prevention of further rotation protects the 
sWitching element (70) from damage or Wear that Would 
otherWise be caused by the pressing of the sWitch-engaging 
lever (72) against the at least one retaining element (46). 

[0052] In the operation of this apparatus (10), When the 
second end (13) of the probe (11) engages the travelling 
surface (22) or other obstacle on or near the travelling 
surface (22), the probe (11) rotates about the longitudinal 
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axis (53) of the shaft (50) and in a direction opposite from 
the generally forward direction of travel (25) of the vehicle 
(17) and Within a plane parallel to the plane of rotation of the 
Wheel (26). The shaft (50) rotates and, in turn, rotates both 
the bracket (60) and the sWitching element (14) mounted 
thereon. The sWitch-engaging lever (72) engages the at least 
one retaining element (46) and engages the electrical sWitch 
ing element (14). If the probe (11) is subject to a force in 
eXcess of that needed to engage the sWitch (14), the bracket 
(60) prevents the sWitch (14) from being subjected to that 
eXcess force. 

[0053] The apparatus of this invention is an improvement 
over the prior art, Which teaches direct engagement of the 
ground-contacting element and electrical contact elements. 
Thus, in the prior art, the sWitching element is subjected to 
most of the force the ground-contacting element transfers to 
the sWitch, thus subjecting the sWitch to damage. As the 
sWitch is the most delicate, and usually the expensive, part 
of the apparatus, this invention improves upon the prior art 
by protecting the sWitch from those forces beyond What is 
necessary to engage the sWitch and engage the alarm. 

[0054] Furthermore, in the normal course of operation, the 
probe element (11) is subject to force Which eXceeds that 
necessary to activate the alarm (19). The probe element (11) 
is a relatively inexpensive component of the apparatus (10), 
and is designed to be the element Which is easily replaced or 
repaired. The shaft (50), bracket (60), and the at least one 
retaining element (46) are made of heavier and more durable 
materials than the probe element (11). Thus, in the normal 
course of operation, the probe element (11) suffers and 
absorbs most of the harsh forces as a result of striking the 
travelling surface (22) or obstacles thereon. When the forces 
endured are too great, the probe element (11) bends or 
breaks, and is replaceable or repaired. Therefore, the at least 
one retaining element (46), in conjunction With the cap (40) 
and housing (30), is designed to endure more force than is 
necessary for the probe (11) to either bend or break. The 
electrical sWitching element (14) is therefore protected. 

[0055] A position-returning element returns the bracket 
(60), and sWitch (14) mounted thereon, to an original rest 
position. In certain embodiments, the position-returning 
element is a spring (73). The spring (73) engages one of the 
side surfaces (63) of the bracket (60) and pushes against the 
interior side (28) of a retaining element (46). In certain 
embodiments, the spring (73) may share a longitudinal aXis 
With a guiding element (74). The guiding element (74) 
Would be attached at one end to a side surface (63) of the 
bracket (60) and protrude through a channel through a 
retaining element (46) Whereby the spring (73) pushes 
against bracket (60) and the interior of the at least one 
retaining element (46) simultaneously to bias the position of 
the bracket (60), sWitch (14), shaft (50) and probe (11) to the 
original rest position. 

[0056] In certain embodiments, the cap (40) may further 
include a second retaining element (47). Mounted on the 
interior (41) of the cap (40) and on the other side of the 
bracket (60) from the at least one retaining element (46), the 
second retaining element (47) also prevents rotary motion of 
the bracket (60) in a direction opposite the direction of 
rotation that engages the electrical sWitching element (14). 
Like the at least one retaining element (46), the second 
retaining element (47) prevents the electrical sWitching 
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element (14) from being damaged as a result of eXcess force 
being applied to the probe element (11). 

[0057] The housing (30) has an interior (31), eXterior (32), 
and an opening (33). The housing (30) is adapted to be 
positioned upon the aXle (16) for the Wheel (26) of the 
vehicle (17). Furthermore, the housing (30) has a mounting 
base (36) on the eXterior (32) for a ?Xable attachment of the 
housing (30) upon the aXle (16) for the Wheel (26) of the 
vehicle (17). In certain embodiments, the housing (30) and 
cap (40) are made of an electrically non-conductive material, 
such as plastic. In certain embodiments, a resilient sealing 
means (35) is used betWeen the housing (30) and cap (40) for 
hermetically sealing the interior (31) of the housing (30) to 
protect the electrical sWitching element (14). 

[0058] The electrical sWitching element (14) is electrically 
attached to an electrically-poWered alarm (19). The alarm 
(19) may be an audio-tone generator or a light-emitting 
means. The alarm (19) is activated When the probe element 
(11) moves from an initial biased position to a subsequent 
position. The subsequent position closes the electrical circuit 
(71) and activates the alarm (19). In certain embodiments, 
the electrically poWered alarm (19) is an audio-tone-genera 
tor. In other embodiments, the electrically poWered alarm 
(19) is a light-emitting electrical lamp. 

[0059] This apparatus employs an electrical poWer source 
(23) to provide poWer to the electrically-poWered alarm (19). 
In certain embodiments, the electrical poWer is provided by 
the accessory electrical outlet of a motor vehicle (17). In 
other embodiments, the electrical poWer is provided by 
Wiring the apparatus (10) directly to the electrical system of 
the motor vehicle (17). 

[0060] In certain embodiments, the apparatus further con 
sists of at least one test circuit (67). The at least one test 
circuit (67) consists of at least one audio-tone-generator 
(68). In another embodiment, the test-circuit (67) consists of 
at least one light-emitting electrical lamp (69). The at least 
one test circuit (67) employs a display panel (75), Which is 
generally located Within the ?eld of vision of the operator of 
the vehicle (17). The display panel (75) has at least one 
light-emitting electrical lamp (69) per apparatus (10) per tire 
(21). The display panel (75) has at least one audio-tone 
generator (68) per apparatus (10) per tire (21). By providing 
for separate alarms for each tire (21), an operator is alerted 
as to Which speci?c tire (21) is failing. In order to activate 
the test circuit (67), certain embodiments of the apparatus 
(10) employ an electromagnet (76) mounted on either the 
second retaining element (47) or the interior (31) of the 
housing (30) diagonally opposite the spring (73) on the 
bracket (60). In one preferred embodiment, the electromag 
net (76) is a round electromagnet sold by Dura Magnets, 
Inc., model ER1-101, a magnet 1“ in diameter, 3A“ in length. 
When the electromagnet (76) is engaged by a activating 
sWitch (77) on the display panel (75), the electromagnet (76) 
pulls the bracket (60). The action of pulling the bracket (60) 
toWards the electromagnet (76) rotates the bracket (60) 
around the shaft (50), thus engaging the sWitch-engaging 
lever (72) With the at least one retaining element (46) 
thereby activating the electrical sWitching element (14) and 
activating the alarm (19) on the display panel (75). The 
activation of the alarm (19) apprises the operator that the 
electrical sWitching element (14) is ready to function prop 
erly. 
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[0061] The apparatus (10) is attached to the axle (16) of a 
tWo-axle, four tire travel trailer. The term “axle” includes a 
Wheel-mounting assembly of a front-Wheel-drive-train 
driven vehicle. However, the apparatus (10) can be used on 
the axle (16) of any vehicle (17), be it a trailer, automobile, 
truck or other motoriZed vehicle With any number of tires or 
axles, With one loW-tire indicator per side of each axle (16) 
or one loW-tire indicator per tire (21). The mounting base 
(36) of the apparatus (10) is attached to the axle (16) by a 
mounting means (34) Which may be at least one C-shaped 
clamp. 

I claim: 
1. An apparatus to indicate the presence of an under 

pressuriZed pneumatic tire for a vehicle With an axle and a 
Wheel, Which said Wheel rotates in a plane of rotation about 
the axle, and upon Which said Wheel the pneumatic tire is 
mounted, Which said pneumatic tire supports the vehicle, 
Which said pneumatic tire rides upon a travelling surface, 
and Which both said pneumatic tire and said vehicle move in 
a generally forWard direction of travel, comprising: 

a housing, With an interior, exterior, a mounting base, and 
an opening 

adapted to be positioned next to the axle for the Wheel 
of the vehicle, and 

having a mounting means on the mounting base for a 
?xable attachment of the housing upon the axle for 
the Wheel of the vehicle, 

a cap, With an interior surface and an exterior surface, 

having an aperture Which extends from the exterior 
surface to the interior surface, and 

means to attach the cap to the housing 

a shaft, With a proximal end, a distal end, a longitudinal 
axis, and a body, extending through the aperture of cap, 

a probe element, 

With a ?rst end, attached to the distal end of the shaft, 
and 

With a second end, distal from the ?rst end, 

a bracket mounted at the proximal end of the shaft, 

an electrical sWitching element, Which is attached to the 
bracket, 

at least one retaining element for engaging the bracket and 
the electrical sWitching element, and 

an electrically-poWered alarm, 

electrically attached to the electrical sWitching element 
by an electrical circuit. 

2. An apparatus, as recited in claim 1, Wherein 

the probe element is an elongated element mounted in a 
position perpendicular to the generally forWard direc 
tion of travel of the vehicle. 

3. An apparatus, as recited in claim 1, Wherein 

the probe element is an elongated element mounted at an 
acute angle relative to the perpendicular of the gener 
ally forWard direction of travel of the vehicle and in a 
direction opposite from the generally forWard direction 
of travel of the vehicle. 
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4. An apparatus, as recited in claim 1, Wherein 

the probe element further comprises a dampening means 
to dampen movement of the probe element, said move 
ment being opposite from the generally forWard direc 
tion of travel of the vehicle and said movement being 
Within a plane parallel to the plane of rotation of the 
Wheel. 

5. An apparatus, as recited in claim 4, Wherein 

the dampening means comprises a helical coil. 
6. An apparatus, as recited in claim 1, Wherein 

the probe element is adjustably attached to the shaft so 
that the distance from the second end of the probe to the 
travelling surface is adjustable. 

7. An apparatus, as recited in claim 1, Wherein 

the probe element is made from a non-conductive mate 
rial. 

8. An apparatus, as recited in claim 1, Wherein 

the probe element is made from a material Which Will not 
generate sparks When in contact With the travelling 
surface. 

9. An apparatus, as recited in claim 8, Wherein 

the material is ultra-high molecular polyethylene. 
10. An apparatus, as recited in claim 1, Wherein 

the electrical sWitching element is activated by a move 
ment of the probe element opposite from the generally 
forWard direction of travel of the vehicle and Within a 
plane parallel to the plane of rotation of the Wheel. 

11. An apparatus, as recited in claim 1, Wherein 

the housing and cap are made of an electrically non 
conductive material. 

12. An apparatus, as recited in claim 1, Wherein 

the housing and cap further comprise a resilient sealing 
means for hermetically sealing the interior of the hous 
ing to protect the electrical sWitching element. 

13. An apparatus, as recited in claim 1, Wherein 

the mounting means is at least one C-shaped clamp. 
14. An apparatus, as recited in claim 1, Wherein 

the axle includes a Wheel-mounting assembly of a front 
Wheel-drive-train-driven vehicle. 

15. An apparatus, as recited in claim 1, Wherein 

the at least one retaining element is attached to the interior 
surface of the cap. 

16. An apparatus, as recited in claim 1, Wherein 

the at least one retaining element is attached to the interior 
of the housing. 

17. An apparatus, as recited in claim 1, Wherein 

the electrically poWered alarm is an audio-tone-generator. 
18. An apparatus, as recited in claim 1, Wherein 

the electrically poWered alarm is a light-emitting electri 
cal lamp. 

19. An apparatus, as recited in claim 1, further comprising 

a test-circuit comprising at least one audio-tone-generator. 
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20. An apparatus, as recited in claim 1, further comprising 

a test-circuit comprising at least one light-emitting elec 
trical lamp. 

21. An apparatus to indicate the presence of an under 
pressuriZed pneumatic tire for a vehicle With an axle and a 
Wheel, Which said Wheel rotates in a plane of rotation about 
the axle, and upon Which said Wheel the pneumatic tire is 
mounted, Which said pneumatic tire supports the vehicle, 
Which said pneumatic tire rides upon a travelling surface, 
and Which both said pneumatic tire and said vehicle move in 
a generally forWard direction of travel, comprising: 

a housing, With an interior, exterior, a mounting base, and 
an opening 

adapted to be positioned next to the axle for the Wheel 
of the vehicle, having a mounting means comprising 
at least one C-shaped clamp on the mounting base 
for a ?xable attachment of the housing upon the axle 
for the Wheel of the vehicle, and 

made of an electrically non-conductive material, 

a cap, With an interior surface and an exterior surface, 

having an aperture Which extends from the exterior 
surface to the interior surface, 

means to attach the cap to the housing, and 

made of an electrically non-conductive material 

a resilient sealing means for hermetically sealing the 
interior of the housing, 

a shaft, With a proximal end, a distal end, a longitudinal 
axis, and a body, extending through the aperture of cap, 
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a probe element, 

With a ?rst end, attached to the distal end of the shaft, 

With a second end, distal from the ?rst end, 

mounted at an acute angle relative to the perpendicular 
of the generally forWard direction of travel of the 
vehicle and Within a plane parallel to the plane of 
rotation of the Wheel, 

Which is adjustably attached to the shaft so that the 
distance from the second end of the probe to the 
travelling surface is adjustable, and 

Which is made from a non-conductive material, such as 
ultra-high molecular polyethylene, Which Will not 
generate sparks When in contact With the travelling 
surface, and 

a bracket mounted at the proximal end of the shaft, 

an electrical sWitching element, 

Which is attached to the bracket, and 

Which is activated by a movement of the probe element 
opposite from the generally forWard direction of 
travel of the vehicle and Within a plane parallel to the 
plane of rotation of the Wheel, 

at least one retaining element attached to the interior 
surface of the cap for engaging the bracket and the 
electrical sWitching element, and 

electrically-poWered alarms, 
electrically attached to the electrical sWitching element 
by an electrical circuit, comprising at least one 
light-emitting electrical lamp and at least one audio 
tone generator. 

* * * * * 


