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(57) ABSTRACT 

Asnap in valve stem 10 With a tWo piece insert 24, 26 design 
is capable of supporting a radio frequency transmitter 12 
Within a rim hole 28. Elastomeric body 16 includes a 
cylindrical portion 32 With an annular bead 36 and an 
enlarged base portion 34 With an annular ?ange 38 to 
provide an airtight seal of the valve stem 10 Within the rim 
hole 28. The tWo piece insert 24, 26 design in conjunction 
With an annular recess 40 and a loWermost extending portion 
42 Within the elastomeric body 16 alloWs the inserts 24, 26 
to ?ex independently of each other Which makes for a rapid, 
simple, easy installation process. 
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SNAP IN VALVE STEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates in general to a snap in 
valve stem constructed to support a structure, and more 
particularly to a snap in valve stem for use With a tubeless 
tire capable of supporting a radio transmitter package for a 
tire pressure monitoring system. 

[0003] 2. Description of the Related Art 

[0004] While the present invention ?nds particular utility 
as a tubeless tire valve stem and Will be described With 
speci?c reference thereto, it should be understood that the 
present invention has broader applications and can ?nd 
utility in any application employing a snap in valve stem or 
Where the valve stem supports some type of a structure or 
device. 

[0005] Snap in valve stems for tubeless tires are Well 
knoWn in this art. These valve stems are designed With a 
rubber body or housing that is inserted through a valve stem 
opening from inside a tire rim, also referred to as the 
underside of a tire rim. The rubber body is pulled and 
stretched at least in part through the valve stem opening and 
“snapped” in place. The rubber is con?ned Within the space 
of the opening and is compressed peripherally around the 
valve stem opening to provide an airtight ?t. Snap in valve 
stems have become quite standardiZed in the tire industry. 
They need to be capable of being securely mounted upon the 
rim, being airtight, and remaining airtight When the tire is 
in?ated and in service. Examples of such snap in valve stems 
are disclosed in US. Pat. Nos. 2,818,101, 2,968,333, and 
2,995,168. 
[0006] Recently, there has been a signi?cant amount of 
interest in proper tire in?ation. An under in?ated or over 
in?ated tire Will cause uneven tread Wear and Will shorten 
the useful life of the tire. Underin?ated tires are knoWn to 
cause tread separation and/or bloWouts Which can lead to 
serious injury and property damage. Tire pressure monitor 
ing systems are devices that are found in some commercial 
vehicles or luxury automobiles. These devices alert the 
vehicle operator When a tire’s pressure falls beloW or 
exceeds a desired or predetermined optimum pressure. Some 
of the components of a tire pressure monitoring system are 
typically mounted inside the tire rim, like for example, the 
radio transmitter assembly. A transmitter assembly located 
in each tire communicates via radio frequency or other 
means With a command module in the vehicle cab. The 
command module can use visual or audio signals to alert the 
operator if one or more of the tires are underin?ated or 

overin?ated, and in some cases depending upon the com 
plexity of the system may even take corrective actions or 
advise a centraliZed ?eet vehicle command center for on the 
road maintenance. As the costs for tire pressure monitoring 
systems continue to decline and their popularity increases, 
there Will be a greater demand for these systems for use on 
all types of vehicles. 

[0007] The valve stems employed With these tire pressure 
monitoring systems are a metal clamp-in type or bolt on 
valve stem, or an equivalent structure, that can support the 
radio transmitter assembly. These types of valve stems are 
costly and fairly complex structures. Additionally, they can 
be time consuming to install. 
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[0008] It has noW become desirable to develop a valve 
stem With a snap in design that is capable of supporting a 
transmitter assembly of a tire pressure monitoring system 
Within the rim of a tire. The snap in valve stem should have 
a design that alloWs for a simple, easy, straightforWard 
process for installation, and yet provide a sturdy, rugged 
support for the tire pressure monitoring system transmitter. 

BRIEF SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to provide a 
snap in valve stem adapted for mounting in an opening and 
supporting a structure therein. 

[0010] Another object of the present invention is to pro 
vide a snap in valve stem for a tubeless tire capable of 
supporting a radio transmitter assembly of a tire pressure 
monitoring system. 

[0011] Another object of the present invention is to pro 
vide a snap in valve stem having a tWo piece insert design 
that alloWs one side of the valve stem to ?ex independently 
of the other side of the valve stem to facilitate easy mounting 
Within an opening and still support the tire pressure moni 
toring system transmitter. 

[0012] The above and other objects of the present inven 
tion are accomplished With a snap in valve stem adapted for 
mounting in an opening and for supporting a structure, 
comprising a body formed of an elastomeric material and 
having a longitudinally extending bore therethrough. The 
body has an upper end portion and a loWer end portion. The 
external diameter of the body increases in diameter toWards 
the loWer end portion. The upper end portion has an external 
diameter constructed to pass through an opening and the 
loWer end portion has a diameter constructed to sealingly 
inter?t Within the opening. A ?rst insert is received Within 
the bore of the body at the upper end of the body, and has 
an outer end extending out from the upper end portion of the 
body. The outer end of the ?rst insert is constructed to 
receive a cover. An interior surface of the outer end of the 
?rst insert is constructed for receiving a valve core. The ?rst 
insert includes an inner end that terminates Within the loWer 
end portion of the body. A second insert With an inner and 
outer end is also received Within the bore of the body at the 
loWer end portion of the body. The outer end of the second 
insert extends out from the loWer end portion and includes 
means for supporting a structure. 

[0013] The tWo piece insert design in accordance With the 
present invention alloWs the body of the valve stem to 
stretch during insertion in the opening and then compress 
after insertion for providing a sealing ?t. 

[0014] The various features of novelty Which characteriZe 
the invention are pointed out With particularity in the claims 
annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages, and 
speci?c objects attained by its uses, reference is made to the 
accompanying draWings, and descriptive matter in Which a 
preferred embodiment of the invention is described and 
illustrated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is an elevated vieW of a snap in valve stem 
attached to a transmitter assembly in accordance With the 
present invention; 

[0016] FIG. 2 is a sectional vieW of the valve stem 
according to the present invention shoWn mounted in an 
opening; 
[0017] FIG. 3 is a sectional vieW of the body of the valve 
stem according to the present invention; 

[0018] FIG. 4 is a sectional vieW of the inserts of the snap 
in valve stem in accordance With the present invention; 

[0019] FIG. 5 is an elevated vieW of the ?rst insert in 
accordance With the present invention; and 

[0020] FIG. 6 is an elevated vieW of the second insert in 
accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Referring to the ?gures, Which are not intended to 
limit the present invention thereto, and Where like numerals 
designate like or similar features throughout the several 
vieWs, and ?rst in particular to FIG. 1, there is shoWn a snap 
in valve generally designated 10 according to the present 
invention mounted to and supporting a transmitter assembly 
12. Transmitter assembly 12 is a module that is commer 
cially available containing a radio frequency transmitter for 
a tire pressure monitoring system. Module 12 and the 
electrical components contained therein are Well knoWn and 
require no detailed explanation here since the present inven 
tion is not directed to that subject matter. 

[0022] Next referring to FIG. 2, snap in valve 10 com 
prises a body 16 made of an elastomeric material like rubber 
or other resilient thermoplastic material. The term “rubber” 
as used herein is intended in its generic sense to denote 
natural rubber, synthetic rubber, blends thereof, or any 
suitable elastomeric material. Body 16 has a longitudinal 
bore 18 extending therethrough, and includes an upper end 
portion 20 With an external diameter that increases as it 
merges into a loWer end portion 22. A ?rst insert 24 is 
disposed in the bore 18 in the upper end portion 20 of body 
16, and a second insert 26 is disposed Within the bore 18 in 
the loWer end portion 22. 

[0023] Referring noW to both FIGS. 2 and 3, the upper 
end portion 20 of body 16 of valve stem 10 is siZed to pass 
into and through an opening 28 of a tire rim 30. Upper end 
portion 20 may be substantially cylindrical or taper slightly 
in an outWardly direction to What is termed herein the 
outboard side of the rim 30. Upper end portion 20 of body 
16 has an increasing external diameter merging into the 
loWer end portion 22. LoWer end portion 22 includes a 
cylindrical portion 32 and an enlarged base portion 34. 
Cylindrical portion 32 preferably includes an annular bead 
36 on its edge closest to the upper end portion 20. Enlarged 
base portion 34 preferably includes an annular ?ange 38 on 
its edge closest to the upper end portion 20. Annular ?ange 
38 of enlarged base portion 34 and annular bead 36 of the 
cylindrical portion 32 as Well as the cylindrical portion 32 
and enlarged base portion 34 function cooperatively to 
provide a sealing inter?t of the valve stem 10 in the opening 
28 in rim 30. When longitudinal force is exerted on the body 
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16 and inserts 24, 26 of the valve stem 10, the elastomeric 
material of the body 16 especially in the Zone Where the 
inserts 24, 26 meet is free to stretch or to attenuate Wherein 
the external diameter of the cylindrical portion 32 of body 16 
at this location is momentarily reduced. This action results 
in the stretching and elongation of the rubber body 16. When 
the cylindrical portion 32 is positioned in place in the 
opening 28, the cylindrical portion 32 With its annular bead 
36 becomes compressed against the rim 30 as does also the 
annular ?ange 38 of the enlarged base portion 34 on the 
opposite side of the rim 30. The periphery of body 16 in this 
region tightly engages the circumferential Wall of the open 
ing 28 and provides a rugged, airtight seal. The enlarged 
base portion 34 preferably also includes an annular recess 40 
surrounding a loWermost extending portion 42 on the 
enlarged base portion 34 for a purpose Which Will be 
described in detail later herein With respect to the ?exibility 
of the valve stem 10. 

[0024] The ?rst and second inserts 24, 26 are preferably 
tubular and holloW, and made of metal, like brass or brass 
plated metal. Of course, the inserts 24, 26 may be made of 
an equivalent, rigid non-metallic material or other metal 
material as Well. The ?rst insert 24 is received in the bore 18 
at the upper end 20 of body 16 and includes an outer end 44 
Which extends out from the body 16 on the outboard side and 
an inner end 46 Which extends a predetermined distance in 
the body 16. The second insert 26 is received in the bore 18 
at the loWer end 22 of body 16, and includes an outer end 54 
extending from the body 16 and an inner end 55 disposed 
Within the body 16. 

[0025] The outer end 44 of the ?rst insert 24 may be 
threaded for receiving a valve cap or cover (not shoWn). 
Preferably, the inner end 46 of the ?rst insert 24 terminates 
in the region of the cylindrical portion 32 of the body 16. 
The ?rst insert 24 includes a stepped external diameter 
beginning at its outer end 44 With ?ange 48 and gradually 
decreases in diameter from the outer end 44 to a tapered end 
that also includes a beveled edge 50 on its interior surface. 
The beveled edge 50 receives a corresponding beveled edge 
52 disposed on the exterior surface of the inner end 55 of the 
second insert 26. The outer end 44 of the ?rst insert 24 
further includes a threaded interior surface for receiving a 
valve core (not shoWn) as is knoWn in this art for a valve 
stem. 

[0026] The portion of second holloW insert 26 received 
Within the bore 18 of body 16 has an external diameter 
approximately corresponding to the external diameter of the 
?rst insert 24. An outer end 54 of second insert 26 extends 
out from the loWer end portion 22 of body 16 and includes 
a ?rst cylindrical portion 56 disposed immediately adjacent 
the enlarged base 34 of body 16. The ?rst cylindrical portion 
56 has an external diameter that is larger in siZe than the 
external diameter of the portion of the second insert 26 
Within body 16. The outer end 54 of the second holloW insert 
26 further includes a second cylindrical portion 58 spaced 
apart from said ?rst cylindrical portion 56. The second 
cylindrical portion 58 of the second holloW insert 26 has an 
external diameter that is selectively siZed and situated to 
mesh With and engage a mating collar or receptacle 60 on 
transmitter module 12. Of course, the second cylindrical 
portion 58 may be constructed With any means that secures 
the transmitter module 12 thereto and provides support 
therefor, including but not limited to, a threaded portion, an 
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interference type ?tting, a press ?tting, a fastener, or equiva 
lent. In addition, it should be understood that the valve stem 
according to the present invention may be utiliZed for 
supporting other structures, including but not limited to, a 
pressure sensor or transducer, ?oW regulating device, etc. 

[0027] To assemble the snap in valve stem 10, the inserts 
24, 26 may be pressed and secured Within the bore 18 of the 
body 16. Alternatively, the body 16 is molded around the 
inserts 24, 26. Or, the body 16 may be bonded or vulcaniZed 
directly to the inserts 24, 26 in a manner such that the 
elastomeric material surrounding them provides a positive 
adhesion so that in effect the inserts 24, 26 become an 
integral part With the elastomeric material of the valve 10. 
Still, the body 16 throughout its length retains its elasticity 
and is longitudinally stretchable in part due to the tWo piece 
insert 24, 26 design Which alloWs both separation of the 
inserts and the ability for the inserts to ?ex due to their 
beveled edges 50, 52 in accordance With the present inven 
tion. 

[0028] During the molding process, the ?rst cylindrical 
portion 56 of the second insert 26 preferably has the elas 
tomeric material covering the outer surface. This helps to 
retain the second insert 26 ?rmly Within the body 16. As 
mentioned previously, the second cylindrical portion 58 is 
employed to engage and lock into the collar 60 of module 
12. Annular recess 40 in the enlarged base portion 34 
facilitates the ?exibility of the valve stem by providing 
space, elasticity, and a pivoting point for movement of the 
outer end 54 of the second insert 26 so it ?exes easily Within 
the valve stem 10. The tWo piece holloW insert design in 
accordance With the present invention alloWs the outboard 
side of valve stem 10 to ?ex independent of the inboard side, 
or vice versa, and yet support transmitter assembly 12. The 
rubber body 16 preferably molded around the ?rst and 
second holloW inserts 24, 26 alloWs for rubber elongation 
during the rim hole 28, insertion. The ?rst holloW insert 24 
Which includes a smaller stepped diameter alloWs for the 
body 16 to compress during rim insertion Which loWers the 
force required to pull the cylindrical portion 32 through the 
rim hole 28 and secure it therein. The second holloW insert 
26 during the molding process meshes With and seals against 
the ?rst holloW insert 24 and prevents any rubber material 
from blocking the air passage Way therethrough. The design 
of the instant invention alloWs the ?rst and second holloW 
inserts 24, 26 to separate during rim insertion for alloWing 
an area for rubber compression and reduced pull-in forces. 

[0029] While speci?c embodiments of the invention have 
been shoWn and described in detail to illustrate the appli 
cation of the principles of the invention, it Will be under 
stood that the invention may be embodied otherWise Without 
departing from such principles. 

I claim: 
1. A snap in valve stem adapted for mounting in an 

opening and for supporting a structure, comprising: 

a body formed of an elastomeric material and having a 
bore extending longitudinally therethrough, said body 
having an upper end portion With a diameter that 
increases as it merges into a loWer end portion, said 
upper end portion having a diameter constructed to pass 
through an opening and said loWer end portion having 
a diameter constructed to sealingly inter?t Within the 
opening; 
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a ?rst insert constructed to be received Within said bore of 
said body at said upper end portion of said body, said 
?rst insert having an outer end extending from said 
upper end portion of said body, said outer end of said 
?rst insert having an interior surface constructed to 
receive a valve core, said ?rst insert having an inner 
end terminating Within said loWer end portion of said 
body; and 

a second insert constructed to be received Within said bore 
of said body at said loWer end portion thereof, said 
second insert having an inner end and an outer end, said 
outer end of said second insert extending from said 
loWer end portion of said body and providing means for 
supporting a structure. 

2. Asnap in valve stem as recited in claim 1, Wherein said 
?rst insert comprises a stepped external diameter. 

3. Asnap in valve stem as recited in claim 1, Wherein said 
outer end of said ?rst insert comprises a threaded portion. 

4. Asnap in valve stem as recited in claim 1, Wherein said 
inner end of said ?rst insert comprises a beveled edge on an 
interior surface thereof. 

5. Asnap in valve stem as recited in claim 4, Wherein said 
inner end of said ?rst insert tapers inWardly. 

6. Asnap in valve stem as recited in claim 1, Wherein said 
means for supporting a structure comprises said outer end of 
said second insert having a ?rst cylindrical portion and a 
second cylindrical portion positioned out from the loWer end 
portion of said body, said ?rst and second cylindrical por 
tions having an external diameter larger than an external 
diameter of said second insert Within said body, said second 
cylindrical portion being disposed apart from said ?rst 
cylindrical portion. 

7. Asnap in valve stem as recited in claim 4, Wherein said 
inner end of said second insert comprises a beveled edge on 
an exterior surface thereof, said beveled edge of said inner 
end of said second insert being constructed to be received 
Within said beveled edge of said inner end of said ?rst insert. 

8. Asnap in valve stem as recited in claim 7, Wherein said 
beveled edge of said second insert tapers inWardly. 

9. Asnap in valve stem as recited in claim 7, Wherein said 
means for supporting a structure comprises said outer end of 
said second insert including a ?rst cylindrical portion having 
an external diameter larger in siZe than a remaining portion 
of said second insert Within said body, and a second cylin 
drical portion spaced aWay and apart from said ?rst cylin 
drical portion, said second cylindrical portion having an 
external diameter larger in siZe than said remaining portion 
of said second insert Within said body. 

10. A snap in valve stem as recited in claim 4, Wherein 
said inner end of said second insert comprises a beveled 
edge on an exterior surface thereof, said beveled edges of 
said ?rst and second holloW inserts joining to provide a 
?exible joint. 

11. A snap in valve stem as recited in claim 10, Wherein 
said loWer end portion of said body comprises an enlarged 
base portion, said enlarged base portion including an annular 
?ange disposed on an upper edge of said enlarged base 
portion. 

12. A snap in valve stem as recited in claim 11, Wherein 
said loWer end portion of said body further comprises a 
cylindrical portion disposed adjacent said annular ?ange. 
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13. A snap in valve stem as recited in claim 12, Wherein 
said loWer end portion of said body further comprises an 
annular bead merging into said cylindrical portion, said 
annular bead being positioned on an upper edge thereof. 

14. A snap in valve stem as recited in claim 13, Wherein 
said loWer end portion further comprises an annular recess 
disposed in a loWer end of said enlarged base portion. 

15. A snap in valve stem as recited in claim 13, Wherein 
said inner end of said ?rst insert extends Within said bore of 
said body to said cylindrical portion of said body, and said 
inner end of said second insert extends Within said bore of 
said body to said cylindrical portion of said body. 
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16. A snap in valve stem as recited in claim 14, Wherein 
said loWer end of said enlarged base portion further includes 
a loWermost extending portion, and said annular recess 
surrounds said loWermost extending portion. 

17. A snap in valve stem as recited in claim 16, Wherein 
said loWermost extending portion has an external diameter 
substantially corresponding to said second insert. 

18. A snap in valve stem as recited in claim 17, Wherein 
said inner end of said ?rst insert extends Within said bore of 
said body to said cylindrical portion of said body, and said 
inner end of said second insert extends Within said bore of 
said body to said cylindrical portion of said body. 

* * * * * 


