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(57) ABSTRACT 

A rnouthpiece is provided for a personal hydration system 
having a ?uid supply tube. The rnouthpiece includes a 
holloW body having a ?rst opening With a ?rst area at a ?rst 
end to engage the ?uid supply tube in a substantially 
leak-free manner, and a second opening With a second area 

larger than the ?rst area at a second end. Arernovable valve 

cap is coupled to the body in a substantially leak-free 
manner and includes a diaphragm adjacent the second 
opening. A slit through the diaphragm perrnits passage of 
?uid When the slit is in a ?rst position and opposes passage 
of ?uid When the slit is in a second position. 



Patent Application Publication Feb. 10, 2005 Sheet 1 0f 13 US 2005/0029313 A1 

[20 FIGURE 1 



Patent Application Publication Feb. 10, 2005 Sheet 2 0f 13 US 2005/0029313 A1 

200 

FIGURE 2 



Patent Application Publication Feb. 10, 2005 Sheet 3 0f 13 US 2005/0029313 A1 

FIGURE 5 

[100 

110 



Patent Application Publication Feb. 10, 2005 Sheet 4 0f 13 US 2005/0029313 A1 

FIGURE 4 



Patent Application Publication Feb. 10, 2005 Sheet 5 0f 13 US 2005/0029313 A1 

FIGURE 5A 

54 f 50 
/ 5s 



Patent Application Publication Feb. 10, 2005 Sheet 6 0f 13 US 2005/0029313 A1 

FIGURE 5G 

4 52 68 K50 

FIGURE 5D 

70 FIGURE 5E 



Patent Application Publication Feb. 10, 2005 Sheet 7 0f 13 US 2005/0029313 A1 

FIGURE 6 

FIGURE 7A 

110 A 

\ ~22 ~15? E 

W 136 
130 . 

110 

m‘w‘i 
144 

114 130 

14 

136 

- 144 

13s ' 

112 134 

2 134 

FIGURE 78 

138 FIGURE 7G 



Patent Application Publication Feb. 10, 2005 Sheet 8 0f 13 US 2005/0029313 A1 

FIGURE 8 

110 



Patent Application Publication Feb. 10, 2005 Sheet 9 0f 13 US 2005/0029313 A1 

FIGURE 98 



Patent Application Publication Feb. 10, 2005 Sheet 10 0f 13 US 2005/0029313 A1 

200 

‘550 210 i- 214 

270 212 

FlGURE 105 K 
200 

FIGURE 10C 



Patent Application Publication Feb. 10, 2005 Sheet 11 0f 13 US 2005/0029313 A1 

252 260 
208 FIGURE 11B 

252 

24-0 230 

234‘ 

238 
_ 236 

(216 
9* 

______ F- ___ f 

v _ '254 v 294 
12 244 12 _ 

T 

FIGURE 11A v 

. 290 

222f/\ 



Patent Application Publication Feb. 10, 2005 Sheet 12 0f 13 US 2005/0029313 A1 

FIGURE 12 

284 

FIGURE 13B 280 282 



Patent Application Publication Feb. 10, 2005 Sheet 13 0f 13 US 2005/0029313 A1 

FIGURE 14B 

234 

FIGURE 14A 



US 2005/0029313 A1 

PERSONAL HYDRATION SYSTEM 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] The present Application claims the bene?t of pri 
ority as available under 35 U.S.C. § 119(e) to the following 
applications (Which are incorporated by reference): US. 
Provisional Patent Application Ser. No. 60/468,897, ?led 
May 8, 2003, and US. Provisional Patent Application Ser. 
No. 60/478,372, ?led Jun. 12, 2003. 

FIELD 

[0002] The present invention relates to personal hydration 
systems. The present invention relates more particularly to a 
personal hydration system With a removable ?uid reservoir 
and an improved mouthpiece and valve device. 

BACKGROUND 

[0003] The need for a ready supply of ?uids to combat 
dehydration during strenuous activity is Well knoWn. Com 
monly, people Who are Working or recreating take periodic 
refreshment breaks to hydrate themselves. HoWever, such 
refreshment breaks might not occur frequently enough to 
properly hydrate a person performing strenuous activities. In 
addition, it is generally accepted that a person’s physical and 
mental health may be maintained by adequate hydration 
While Working or recreating. Hydration systems for hydrat 
ing persons during Work and recreation activities have 
groWn in popularity, including participation in non-team 
oriented sports such as biking, hiking and running, Where 
refreshment breaks may be more difficult to accomplish. 

[0004] Maintaining proper hydration levels can require the 
regular ingestion of ?uids. The medical and performance 
enhancing need for regular drinking requires ready access to 
?uids. Several portable devices have been developed to meet 
this need. Some devices include containers of rigid or of 
semi-rigid construction. These devices, such as aluminum 
canteens and plastic Water bottles, are reasonable light, 
durable and inexpensive. HoWever, they are often aWk 
Wardly mounted to a Waist belt or in a pocket of a back pack, 
and thus typically require a user’s hand for manipulating the 
container to access the liquid. 

[0005] More recently, portable hydration devices have 
been developed that include a ?exible, bag-like (e.g. soft 
sided) reservoir to store ?uids. This type of reservoir has the 
bene?t of being more comfortable When carried next to the 
body, and is often con?gured to be Worn on a user’s back 
With a short drinking tube and mouth piece to provide 
hands-free access to the ?uid. 

[0006] While some improvements have been made in such 
bag-like systems, the reservoirs of these systems are often 
expensive and dif?cult to clean due to their construction. 
Flexible reservoirs are typically constructed from tWo sheets 
of high grade plastic that are bonded or Welded together 
along their edges to create a bag With Water-tight seams. 
These bags then have components attached to them for 
?lling and dispensing ?uids, such as an input port With a 
large threaded neck to ?ll the bag Which ice and Water, and 
an output spout With a bonded or Welded drink tube. The 
resulting reservoir is typically a Water-tight, though expen 
sive, assemblage of fused or bonded parts. These assem 
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blages usually have many internal seams and corners that are 
dif?cult to clean With conventional methods. 

[0007] Another feature of the knoWn bag-like devices is 
the mouthpiece. It is desirable that the mouthpiece acts like 
a valve con?gured to open and close at the user’s command 
to provide access to the ?uid in the reservoir. For conve 
nience, it is also desirable that the valve operates under the 
action of a user’s mouth. These mouthpieces that include 
mouth-actuated valves are sometimes referred to as “bite 
valves.” Many designs have been put forWard to provide 
such a mouthpiece. Such mouthpieces typically include 
multiple parts Which move relative to one another, and 
unitary mouthpieces made from a resilient, deformable 
material. 

[0008] It is also desirable that the mouthpiece provides a 
suf?cient ?oW rate of ?uid from the reservoir Without undo 
exertion by the user. To this end, some recent designs have 
attempted to increase the siZe of the How passages by 
incorporating larger mouth pieces, bigger openings, and 
improved valve designs. In addition to improving ?oW rates 
and ease-of-use, mouthpieces have been developed to 
reduce the likelihood of leakage When in a “standby” or 
ready-to-use position. 
[0009] HoWever, such knoWn mouthpieces tend to have 
certain disadvantages. For example, efforts to optimiZe 
desirable characteristics such as ease-of-use, improved ?oW 
rates, and reduced leaking has proven dif?cult, as these 
characteristics tend to oppose each other. Thus, for example, 
While ease-of-use is improved by having decreased mouth 
piece thickness, this can result in reduced ?oW rate due to 
pinching of the valve. Such knoWn mouthpieces also include 
variations that are formed in a unitary construction, Which 
also tend to have certain disadvantages, including dif?culty 
in cleaning due to their ‘blind’ corners and small siZes. 

[0010] Cleaning has become a more desirable issue for 
many hydration system users to consider, as the typical 
user’s desire for continuous hydration With liquids that 
contain dissolved salts or sugars has increased. HoWever, the 
use of a liquid other than Water may, in many of such knoWn 
systems and in the unitary mouthpiece, cause the system to 
become contaminated due to trapped residue and accumu 
lation of bacteria. 

[0011] Previous attempts to address the cleaning problems 
have tended to provide mouthpieces that are an assemblage 
of tWo or more parts. Such mouthpieces tend to be someWhat 
easier to clean, but usually suffer from any one of more of 
the folloWing de?ciencies: inadequate ?oW rates, leakage, or 
dif?cult to activate by a user’s mouth. 

[0012] Therefore, it Would be desirable to provide a per 
sonal hydration system that is easier to clean and maintain, 
and that is less expensive to construct than current bag 
hydration system devices. It Would also be desirable to 
provide a ?uid delivery system that is positionable for a user 
in a hands-free con?guration and that does not require 
retention in a user’s mouth. It Would also be desirable to 
provide a personal hydration system that provides a mouth 
piece that reduces leakage, is easily activated, can be easily 
cleaned and provides suf?cient ?oW rates for the user. It 
Would be further desirable to provide a personal hydration 
device adapted for convenient use With ?uids other than 
Water, and that provides suf?cient and controllable quantities 
of ?uid to individuals that are exerting themselves. 
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[0013] Accordingly, it Would be desirable to provide a 
personal hydration system having any one or more of these 
or other advantageous features. 

SUMMARY 

[0014] One embodiment of the invention relates to a 
mouthpiece for a personal hydration system having a ?uid 
supply tube. The mouthpiece includes a holloW body having 
a ?rst opening With a ?rst area at a ?rst end con?gured to 
engage the ?uid supply tube in a substantially leak-free 
manner, and a second opening With a second area larger than 
the ?rst area at a second end. A removable valve cap is 
coupled to the body in a substantially leak-free manner and 
includes a diaphragm adjacent the second opening. A slit 
through the diaphragm opposes passage of ?uid When the 
slit is in a ?rst position and permits passage of ?uid When the 
slit is in a second position. 

[0015] Another embodiment of the present invention 
relates to a mouthpiece for a personal hydration system to 
provide ?uid to a user. The mouthpiece includes a ?rst 
portion having a ?rst opening at a ?rst end for receiving a 
liquid, and a second opening at a second end. The mouth 
piece also includes a second portion having a Wall that 
surrounds the ?rst portion near the second end and a 
diaphragm perpendicular to the Wall that covers the second 
end. A linear aperture is provided in the diaphragm. The 
linear aperture includes adjacent sides extending at least 
partially across the diaphragm, the adjacent sides contact 
one another When the second portion is not in use by the user 
to prevent ?uid How and the adjacent sides move and 
separate from each other to form an opening to permit ?uid 
How to the user. A ridge eXtends at least partially along the 
diaphragm and intersects the linear aperture. 

[0016] A further embodiment of the present invention is 
related to a How regulating device for controlling the deliv 
ery of ?uid from a reservoir to a user. The How regulating 
device includes a holloW body having an inlet end for 
attachment to a tube to receive ?uid from the reservoir and 
an outlet end. The ?uid regulating device also includes a 
valve having a side Wall and an end Wall, Where the valve is 
coupled to the outlet end of the body. A reclosable aperture 
in the end Wall opens in a ?shmouth pro?le When the valve 
is activated by the user. At least one rib is formed along an 
internal surface of the body to maintain a passage for ?uid 
?oW through the body When the valve is activated by the 
user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a schematic representation of a personal 
hydration device according to an embodiment and shoWn in 
use by a cyclist. 

[0018] FIG. 2 is a schematic representation of a front 
perspective vieW of a personal hydration system according 
to an embodiment. 

[0019] FIG. 3 is a schematic representation of a rear 
perspective vieW of the embodiment of a personal hydration 
system of FIG. 2. 

[0020] FIG. 4 is a schematic representation of an 
exploded perspective vieW of the embodiment of a personal 
hydration system of FIG. 2. 
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[0021] FIGS. 5A-5D are schematic representations of an 
embodiment of a reservoir for a personal hydration system. 

[0022] FIG. 5E is a schematic representation of a cross 
sectional vieW of the embodiment of FIG. 5C along lines 
5E-5E. 

[0023] FIG. 6 is a schematic representation of a perspec 
tive vieW of a component of the personal hydration. 

[0024] FIGS. 7A-7C are schematic representations of an 
embodiment of a cap for a reservoir of a personal hydration 
system. 

[0025] FIG. 8 is a schematic representation of a cross 
sectional vieW of a portion of an embodiment of the cap of 
a personal hydration system. 

[0026] FIGS. 9A-9B are schematic representations of a 
perspective vieW of a portion of a personal hydration system 
according to an embodiment. 

[0027] FIGS. 10A-10C are a schematic representations of 
an embodiment of a mouthpiece and valve device for a 
personal hydration system. 

[0028] FIGS. 11A-11B are a schematic representation of 
a partial sectional vieW of the embodiment of FIGS. 10A 
10C. 

[0029] FIG. 12 is a schematic representation of a perspec 
tive sectional vieW along line 12-12 of FIG. 11A. 

[0030] FIG. 13A is a schematic representation of a cross 
sectional vieW along line 12-12 of FIG. 11A in an unde 
formed position. 

[0031] FIG. 13B is a schematic representation of the 
embodiment of FIG. 13A in a deformed position. 

[0032] FIGS. 14A-14B are a schematic representation of 
a cross sectional vieW along lines 14-14 of FIG. 10A. 

DETAILED DESCRIPTION 

[0033] Referring to the FIGURES, the personal hydration 
system includes (among others) a holder 20, a reservoir 50, 
and a ?uid delivery system 100 to provide ?uids to a user. 
The user may be a person engaged in any activity in Which 
hydration of the user’s body is desirable, such as recreation 
(shoWn for eXample as a cyclist in FIG. 1), Work or other 
strenuous activity or Where the user is eXposed to environ 
ments or conditions that tend to dehydrate the user. Accord 
ing to any preferred embodiment, the holder is shoWn 
adapted to be Worn by, or otherWise attached to, a user and 
is con?gured to support the reservoir and the ?uid delivery 
system for providing a supply of a ?uid to the user. The ?uid 
may be any ?uid type suitable for hydration of a user, such 
as Water, juice or other liquids that may contain sugars, 
electrolytes, etc. for hydration of the user. The reservoir is 
shoWn as con?gured to be secured by the holder and to store 
a quantity of the ?uid for consumption by the user. The 
reservoir is formed from a material that is con?gured to 
generally retain a predetermined shape that is readily clean 
able after use and that is also sufficiently deformable to 
permit WithdraWal of the ?uid from the reservoir by the user 
using reasonable suction pressure. The ?uid delivery system 
is shoWn to include an interface for interconnecting With the 
reservoir and providing a How path for the ?uid to be 
consumed by the user. A mouthpiece and valve system is 
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provided for the user to access the ?uid (e.g. orally) and a 
positioner device is provided to position the mouthpiece at 
a convenient location proximate the user’s mouth (eg for 
“hands-free” operation). The ?uid delivery system is 
intended to provide a sufficiently “airtight” system betWeen 
the reservoir and the mouthpiece so that When a user draWs 
?uid from the mouthpiece using normal suction pressure, a 
vacuum formed Within the system and reservoir permits the 
reservoir to deform into a shape having a reduced volume 
and ?uid ?oWs through the mouthpiece to the user. When the 
user ?nishes WithdraWing ?uid from the mouthpiece, air is 
draWn into the system (eg through the mouthpiece, etc.) to 
sufficiently “equalize” the pressure betWeen the atmosphere 
and the reservoir and ?uid delivery system so that the 
reservoir returns to its original shape. 

[0034] Referring to FIGS. 2-4, the holder 20 (eg pack, 
backpack, harness, carrier, etc.) is shoWn schematically 
according to an exemplary embodiment. Holder 20 includes 
a body portion 22 shoWn as a sleeve having a compartment 
for holding the reservoir 50. Body portion 22 includes a ?rst 
end 26 having an opening 28 (shoWn as a generally circular 
opening) con?gured to permit interconnection of reservoir 
50 and ?uid delivery system 100. A second end 30 of body 
portion 22 is shoWn having an opening for inserting and 
removing reservoir 50 from the compartment. Second end 
30 may include a releasable closure device of a conventional 
type (eg snaps, Zipper, latches, Velcro®, etc.) to assist in 
retaining reservoir 50 Within the compartment. Body portion 
22 is also shoWn to include storage devices 36 (eg Zipper 
compartments or pockets, elastic cords, etc.) on or Within the 
body that are intended to hold articles of convenience for the 
user and is intended to improve the utility of the holder. 
Holder 20 further includes attachment members (shoWn as 
adjustable straps 40) extending generally from the ?rst end 
to the second end of the holder, and con?gured to accom 
modate users of various siZes (e.g. “one-siZe ?ts-all”) to 
couple the holder to the user. Holder 22 is shoWn to further 
include a panel 42 extending from the ?rst end to the second 
end of the holder and con?gured to provide a clearance (e.g. 
gap, space, etc.) betWeen the holder and the user’s back and 
intended to promote air circulation (e.g. ventilation, etc.) 
betWeen the user and the holder. According to any preferred 
embodiment, holder 22 is made from lightWeight durable 
materials such as Nylon, Nylon mesh, etc. and may include 
padding or cushioning at suitable locations to enhance 
comfort to the user. 

[0035] Referring to FIGS. 4 and 5A-5E, reservoir 50 
(storage device, container, bottle, enclosure) is shoWn 
according to an exemplary embodiment. Reservoir 50 is 
shoWn including an outer shell portion 52 having a volume 
for containing the ?uid and formed in a generally curved 
shape having qualities of a desirable type (eg aerodynami 
cally, aesthetically, ergonomically, etc.). According to the 
embodiment, shell 52 of reservoir 50 is formed in a semi 
rigid structure shape and is resistant to substantial deforma 
tion (e.g. “collapse,”“?attening,” etc.). The shell is intended 
to have suf?cient stiffness to act as a “frame” for the holder 
and maintain the shape of the holder When the personal 
hydration system is used. According to one embodiment, the 
holder may be provided in the form of a backpack having a 
compartment for holding the reservoir and also having 
compartment(s) or storage space for other objects (such as, 
but not limited to items for camping, hiking, Walking, 
cycling, hunting, etc.) The reservoir has suf?cient stiffness to 
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serve as an internal “frame” for the backpack to maintain a 
desired “shape” or “form” of the backpack. Use of the 
reservoir as a frame Within a backpack is intended to 
accomplish the dual purposes of providing a ?uid storage 
receptacle and a frame, and to eliminate the need for a 
separate, additional frame structure Within the backpack 
(eg to minimiZe Weight, cost, etc.). As shoWn in FIGS. 2-4, 
the reservoir may be con?gured in the backpack for loading 
through a “top” of the backpack and having an opening that 
captures a portion of the reservoir (shoWn as the neck) at the 
“bottom” of the pack. HoWever, the reservoir may be 
con?gured in any suitable orientation Within the backpack to 
serve as a frame and a ?uid storage receptacle. 

[0036] The semi-rigid structural shape of the reservoir has 
suf?cient rigidity (e.g. ?rmness, etc.) to substantially mini 
miZe deformation of shell 52 When reservoir 50 is ?led With 
?uid (or is ?lled With a “hot” ?uid, etc.), yet has suf?cient 
?exibility (pliability, ?exibility, deformability, etc.) to tem 
porarily deform at least partially into another shape (eg of 
reduced volume) When ?uid is being WithdraWn by the user. 
The capability of the shell to partially deform is intended to 
permit a user to overcome a vacuum that might otherWise be 
created Within the shell When the ?uid is WithdraWn (e.g. 
“sucked out” through the generally “airtight” ?uid delivery 
system, etc.) by the user. Shell 52 has suf?cient resiliency so 
that after ?uid is WithdraWn by the user, shell 52 returns to 
its original shape and in so doing, draWs air through the ?uid 
delivery system (eg through the mouthpiece, etc.) and into 
the reservoir to generally equalize pressure betWeen the shell 
and the surrounding atmosphere. According to any preferred 
embodiment, the shell of the reservoir has suf?cient ?rmness 
to maintain its shape When ?uid is not being WithdraWn, and 
to deform a certain degree to permit relatively easy ?uid 
WithdraWal under normal suction pressure by the user, and 
to return to its original shape (e.g. resiliency, memory, etc.) 
by draWing air into the volume of the shell after ?uid 
WithdraWal (eg in a manner someWhat analogous to a 
“breathing” operation). 
[0037] Shell 52 of reservoir 50 is shoWn having a ?rst end 
54, a second end 56, a ?rst side 58 and a second side 60. The 
shape of shell 52 is attributable, in part, to a curvature of the 
?rst side 58 and the second side 60. According to the 
illustrated embodiment, ?rst side 58 is shoWn having a 
surface that is at least partially curved (e.g. convex, dome 
shaped, etc.) in a ?rst plane (shoWn schematically in FIG. 
5A) and in a second plane (shoWn schematically in FIG. 
5E). Second side 60 is also shoWn having a surface that is 
at least partially curved (e.g. convex, dome-shaped, etc.) in 
a ?rst plane (shoWn schematically in FIG. 5A), and is 
intended to generally “?t” or “folloW” the curvature or 
“arch” of a region of the user’s back (e.g. thoracic spinal 
region, etc.) in various positions (e.g. upright as in Walking, 
or inclined or horiZontal as in cycling, etc.). The surface of 
second side 60 is shoWn at least partially curved in a second 
plane (shoWn schematically in FIG. 5E) that is intended to 
create a passage or channel longitudinally (i.e. from the ?rst 
end to the second end) to permit circulation of air (e.g. 
ventilation, etc.) betWeen second side 60 and the user’s back 
along the user’s spine. The curved surface in the second 
plane of second side 60 also forms edge regions 62, 64 
extending from ?rst end 54 to second end 56 that are 
intended to be supported on and at least partially along 
muscular regions laterally adjacent the user’s spine in order 
to enhance the comfort of the user. Second end 56 of shell 
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52 is shown having a Width intended to ?t between the user’s 
shoulder blades and includes a portion that is shoWn to have 
a curved surface 66 con?gured to “?t” or “folloW” the back 
of a user’s neckline. 

[0038] First side 58 is shoWn to further include ribs 68 
(eg stiffeners, ridges, etc.) extending longitudinally and 
intended to optimize the stiffness and resiliency of ?rst side 
58. Second side 60 is shoWn to further include ribs 70 (eg 
stiffeners, ridges, etc.) extending laterally (i.e. generally 
orthogonal to ribs 68) and intended to enhance the stiffness 
and resiliency of second side 60. According to one preferred 
embodiment, the curvature of ?rst side 58 of shell 52 is 
con?gured to deform (e.g. “boW” inWard) While ?uid is 
WithdraWn from reservoir 50 and the curvature of second 
side 60 is con?gured to remain substantially unchanged so 
that the “?t” of second side 60 to a user’s back remains 
substantially constant. After the user ?nishes WithdraWing 
?uid from reservoir 50, the shape and resiliency of ?rst side 
58 tend to cause ?rst side 58 to return (e.g. “spring back,” 
etc.) to its original curvature, draWing air into the shell as the 
shell returns to its original volume. Shell 52 is also shoWn 
to include a projection (shoWn schematically as a baffle 72) 
on an interior surface of side 60. One or more baf?es may 
be provided and are intended to arrest or minimize motion 
or movement of the ?uid (e.g. “sloshing” etc.) and to 
minimize related ?uid noises during movement or activity 
by the user for applications Where minimizing noise is 
desirable (e.g. nature Watching, hunting, military activities, 
etc.). 
[0039] According to an alternative embodiment, a baffle 
may be a separate device con?gured to be removably 
inserted into the shell by the user and con?gured to minimize 
motion of the ?uid. According to another alternative 
embodiment, the shell may be substantially rigid and pro 
vided With a pressure-equalization device (eg check valve, 
vacuum breaker, etc.) at any suitable location on the shell 
that permits air to enter the volume of the shell as ?uid is 
WithdraWn by the user. According to a further alternative 
embodiment, the shell may be substantially rigid and pro 
vided With a ?exible bladder (eg that is disposable, etc.) 
Within the shell for containing the ?uid in a manner that does 
not require pressure equalization across the shell as ?uid is 
WithdraWn. An airspace separate from the ?uid contained in 
the bladder may be created betWeen an exterior surface of 
the bladder and an interior surface of the substantially rigid 
shell so that the air space may be pressurized by the user 
(e. g. by a bicycle pump, hand pump, etc.) to provide a source 
of “pressurized” ?uid to the user in a manner intended to 
prevent contamination of the ?uid by potential contaminants 
Within the airspace. According to other alternative embodi 
ments, the orientation of the ribs may be provided in any 
suitable orientation to obtain the desired stiffness character 
istics of the shell. Further, the particular curvature of the 
surfaces of the shell may be varied to enhance any desirable 
characteristic of the shell (e.g. stiffness, memory, aerody 
namic performance, adaptation to physical characteristics of 
users, etc.). 

[0040] Referring further to FIGS. 5A-5D and 7, reservoir 
50 further includes a conduit (shoWn schematically as neck 
portion 80) extending from ?rst side 58 of shell 52 according 
to the illustrated embodiment. Neck portion 80 is shoWn 
having a generally cylindrical cross section having an axis A 
extending at an angle 0t from a portion of second side 60 
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adjacent ?rst end 54. According to one embodiment, angle 
0t is generally Within a range of approximately 30 degrees to 
45 degrees and is intended to enhance cleanability of the 
reservoir by permitting direct access for cleaning (eg by 
“sprayers,”“bottle-brushes” or the like, etc.) to the interior 
surfaces of shell 54 and to promote enhanced drainage of 
cleaning solutions and the like When reservoir is oriented 
generally vertically With neck portion 80 pointed doWnWard 
(e.g. such as When placed in a loWer rack of a conventional 
dishWasher). Neck portion 80 has a ?rst end integrally 
formed With shell 52 to provide a generally smooth internal 
transition With the shell and a second end shoWn having a 
?ange 82 (eg lip, etc.) con?gured to interface in a sealing 
relationship With a portion of the ?uid delivery system. 
According to one embodiment, the neck portion is provided 
With an internal diameter Within a range of approximately 
tWo (2) inches to tWo and one half (21/2) inches for receiving 
a Water ?ltration device (not shoWn) such as are commer 
cially available from outdoor recreation supply stores and 
the like for use in providing ?lter ?uid to the user. 

[0041] Referring to FIGS. 2 and 6, a retainer device (eg 
frame, etc.—shoWn as collar 86) is shoWn according to an 
exemplary embodiment. Collar 86 has a generally cylindri 
cal portion 88 having coupling structure (shoWn schemati 
cally as threads 92) and a sealing surface 90 con?gured to 
abut an underside of ?ange 82. Cylindrical portion 88 has a 
diameter slightly greater than a diameter of neck portion 80 
so that collar 86 is rotatable about neck portion 80 and 
constrained betWeen shell 52 and ?ange 82. According to 
one embodiment, collar 86 is con?gured for installation over 
?ange 82 and onto neck portion 80 by snap-?tting collar 86 
over ?ange 82. The collar is con?gured to provide a ?rst 
portion of a sealing interface betWeen the reservoir and the 
?uid delivery system. The sealing surface 90 on collar 86 is 
con?gured to abut the underside of ?ange 82, and coupling 
structure 92 on collar 86 is con?gured to engage a corre 
sponding coupling structure on a second portion of the 
sealing interface (shoWn as a cap of the ?uid delivery system 
in FIG. 8). The ?rst and second portions of the sealing 
interface are con?gured to be draWn together (e.g. tightened, 
etc.) to compress (e.g. clamp, squeeze, etc.) ?ange 82 
therebetWeen to provide a sealing connection betWeen the 
reservoir and the ?uid delivery system that may be readily 
removed and reconnected. Accordingly, the reservoir may be 
integrally formed as a single piece in a relatively inexpen 
sive manner (eg by bloW molding, etc.) from a single 
material (eg loW density polyethylene (LDPE), etc.) in 
order to minimize the expense and complexity of the manu 
facturing process for the reservoir. 

[0042] Collar 86 is further shoWn to include an extension 
member (shoWn as a handle 94) having an end region With 
a doWnWardly extending protrusion 96. Collar 86 is rotat 
able about neck portion 80 betWeen a ?rst position (eg an 
installation/removal position as shoWn schematically in 
FIG. 5A) and a second position (e.g. locked, retained, etc. 
as shoWn schematically in FIG. 5B). Collar 86 may be 
rotated to the ?rst position and extended through opening 28 
in holder 20, folloWed by neck portion 80, When reservoir 50 
is installed in the compartment in the holder. Collar 86 may 
then be rotated approximately 180 degrees to the second 
position Where handle 94 extends over a portion of holder 20 
adjacent opening 28 to resist removal of reservoir 50 from 
the compartment and protrusions 96 are con?gured to “com 
press” or “pinch” or otherWise grip the holder betWeen 
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handle 94 and ?rst side 58 of shell 52 to assist in retaining 
reservoir 50 Within holder 20. Handle 94 is shoWn to further 
include tabs 98 (eg clips, projections, etc.) that may be 
useful for temporarily attaching items (such as components 
of the ?uid delivery system) during cleaning activities (such 
as placement Within a conventional dishWasher). According 
to an alternative embodiment, the reservoir may be formed 
from any suitable material such as high density polyethylene 
(HDPE) or other plastic material having suf?ciently loW 
leach rate properties. 

[0043] Referring to FIGS. 4 and 7A-14A, the ?uid deliv 
ery system 100 is shoWn according to the illustrated embodi 
ment for providing a ?oW path and ?oW control devices to 
deliver ?uid from the reservoir to the user. Fluid delivery 
system 100 is shoWn and described according to the illus 
trated embodiment as a gravity-type or suction-type ?uid 
delivery system for use With reservoir 50. HoWever, a 
forced-type ?uid delivery system may also be provided With 
the personal hydration system, including a pump (eg a 
peristaltic-type pump, or a pump driven by an electric, 
mechanical or electro-mechanical motor, Which may be 
activated by a mouth-activated sWitch) as shoWn and 
described in US. patent application Ser. No. 10/653,011 
titled “Personal Hydration System With Pump” ?led on Aug. 
28, 2003 and incorporated by reference in its entirety herein. 

[0044] Fluid delivery system 100 is shoWn to include a cap 
110, a tube coupling device 130, a tube 150, a mouthpiece 
200, a clamp 160 and a positioning system 180. As shoWn 
schematically in FIGS. 7A-7B and 8, cap 110 (cover, 
closure, etc.) has coupling structure 112 con?gured to 
engage coupling structure 92 on collar 86. Cap 110 further 
includes a sealing membrane 114 (eg gasket, o-ring, etc.) 
con?gured to seal against at least one of a top surface of 
?ange 82 and sealing surface 90 of collar 86, so that When 
cap 110 is coupled to collar 86, a substantially leak-free 
connection can be achieved by clamping ?ange 82 therebe 
tWeen. 

[0045] Fluid delivery system 100 further includes a tube 
coupling device 130 (eg spigot, elboW, union, tube-cap 
interface, etc.—shoWn schematically in FIG. 7C) con?g 
ured to rotatably coact With cap 110 so that cap 110 may be 
threaded on to collar 86. Tube coupling device 130 is shoWn 
including a ?rst section 134 rotatable Within cap 110 and a 
second section 136 con?gured to connect With tube 150. 
First section 134 includes resilient projections (shoWn as 
prongs 138) that extend through and engage an end of a 
passage 140 Within cap 110 intended to couple and retain 
tube coupling device 130 to cap 110. First section 134 
further includes at least one o-ring (shoWn schematically for 
example as tWo 0-rings 142) intended to provide a seal 
betWeen ?rst section 134 and passage 140 of cap 110, so that 
cap 110 may be rotated relative to ?rst section 134 in a 
substantially leak-free manner. Second section 136 of tube 
coupling device 130 is connectable to a ?rst end 152 of tube 
150 (shoWn schematically in FIGS. 2 and 4) and includes 
retainers 144 (shoWn as ridges or “barbs”) intended to retain 
tube 150 on second section 138. 

[0046] Referring further to FIGS. 10A-14B, a mouthpiece 
200 for a ?uid delivery system is shoWn according to the 
illustrated embodiment. Mouthpiece 200 is connected to a 
second end 154 of tube 150 for location proximate the user’s 
mouth so that the user may WithdraW ?uid from the reser 
voir, through the mouthpiece, in a hands-free manner. 
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[0047] Mouthpiece 200 includes a mouth-actuated valve 
that operates to permit ?oW of the ?uid When the shape of 
an opening or aperture (eg a slit, etc.) in the mouthpiece is 
transformed (e.g. “deformed”) by the mouth of the user. 
Mouthpiece 200 is intended to overcome problems associ 
ated With conventional “bite valves.” For example, mouth 
piece 200 as shoWn is intended to be easily disassembled to 
provide easy access to the interior of the mouthpiece for 
cleaning. Mouthpiece 200 is shoWn to include relatively thin 
Walls and a construction intended to prevent the complete 
closing of the ?oW area under increased clamping by the 
user, so that the mouthpiece Will not restrict ?oW in the event 
that the user provides increased force on the mouthpiece to 
actuate the valve. 

[0048] Referring to FIG. 10A mouthpiece 200 as shoWn 
includes a body portion 202 and a valve cap portion 204. 
Mouthpiece 200 is shoWn having a generally elongated 
shape extending from a ?uid inlet end 206 of body portion 
202 to a diaphragm 208 (eg membrane, end Wall, etc.) 
having a reclosable aperture shoWn as a transversely elon 
gated slit 210 (eg linear opening, etc.) at a ?uid outlet end 
of valve cap portion 204. Elongated slit 210 in diaphragm 
208 includes a ?rst end 212 and a second end 214. 

[0049] According to any preferred embodiment, body 
portion 202 and valve cap portion 204 are formed from 
resilient, deformable materials, including, but not limited to, 
silicone, polymer or latex. Fluid inlet end 206 of the mouth 
piece includes a stretchable connecting portion 290 con?g 
ured to be stretched over second end 154 of tube 150 to 
provide a substantially leak-free connection for receiving 
?uid from reservoir 50, and that is removable from tube 150 
(eg for cleaning, repair, replacement, etc.). Valve cap 
portion 204 and a portion of body portion 202 of the 
mouthpiece are con?gured to be placed Within a user’s 
mouth for actuation of the valve and to draW ?uid from the 
reservoir and through the ?uid delivery system for consump 
tion by the user. 

[0050] Mouthpiece 200 is con?gured to function as a 
valve for dispensing liquid through slit 210 by transforma 
tion betWeen a ?rst shape (i.e. “undeformed”) Where slit 210 
is closed to prevent ?oW of ?uid (as shoWn in FIGS. 
10A-10B) and a second shape (i.e. “deformed”) Where slit 
210 is opened to permit ?oW of ?uid (as shoWn in FIG. 
10C). Mouthpiece 200 is con?gured to be transformed 
betWeen the ?rst shape and the second shape (i.e. 
“deformed”) by the user (eg by biting, compressing 
betWeen the lips, etc.), so that opposing sides of valve cap 
portion 204 adjacent to ?rst end 212 and second end 214 of 
slit 210 are moved toWards one another, to actuate the valve 
by opening slit 210 (eg by separation of the adjacent side 
of the slit, such as in a “?shmouth” con?guration, etc.) and 
alloWing the user to draW liquid from reservoir 50. 

[0051] Referring to FIGS. 11A-11B and 14A-14B, mouth 
piece 200 is shoWn in further detail. Body portion 202 is 
shoWn in FIGS. 11A and 14A, and valve cap portion 204 is 
shoWn in FIGS. 11B and 14B. In FIGS. 11A and 14A, the 
right side of each FIGURE is an orthogonal vieW, and the 
left side of each FIGURE is a sectional orthogonal vieW 
taken through the center of the mouthpiece. Body potion 202 
and valve cap portion 204 are con?gured to be intercon 
nected to form mouthpiece 200 (eg by stretching/sliding 
valve cap portion 204 over body portion 202). A seal is 
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formed by contact between the body portion and the valve 
cap portion and their interconnecting surfaces (to be 
described in further detail). 

[0052] Referring to FIG. 11A, body portion 202 is shoWn 
having an elongated, hollow shape With an inner surface 220 
and an outer surface 222, extending betWeen ?rst end 206 
(eg inlet end) and a second end 216 (eg outlet end). Body 
portion 202 is further shoWn to include inlet portion 290 
adjacent ?rst end 206, an outlet portion 294 adjacent second 
end 216, and a transition portion 292 betWeen inlet potion 
290 and outlet portion 294. According to a preferred 
embodiment, the length of body portion 202 betWeen ?rst 
end 206 and second end 216 is at least one and one-half (1V2) 
inches. As vieWed in a transverse plane that is perpendicular 
to elongated body potion 202, the shape of the body portion 
de?ned by inner surface 220 and outer surface 222 changes 
from a generally circular section at inlet portion 290 to a 
generally rounded-edged, rectangular-like section at outlet 
portion 294 (also shoWn in FIG. 12). The internal, trans 
verse area of transition portion 292 as de?ned by that portion 
of inner surface 220 is shoWn to increase betWeen inlet 
portion 290 and outlet portion 294, While the internal, 
transverse shape of inner surface 220 changes from the 
generally circular section at ?rst end 206 to the generally 
rectangular-like section at second end 216. 

[0053] Valve cap portion 204 includes diaphragm 208, 
Which is shoWn to include slit 210, and a side Wall 230 
having an inner surface 232 and an outer surface 234. Outer 
surface 234 of valve cap 204 thus forms an outer valve 
surface 250. Inner surface 232 and outer surface 234 meet to 
form a circumferential lip 236. Lip 236 de?nes an aperture 
238 in valve cap portion 204 shoWn at the end opposite 
diaphragm 208. Inner surface 232 is also shoWn to include 
a plurality of ridges 240 (shoWn schematically as tWo 
ridges). Valve cap portion 204 is con?gured to interconnect 
With body portion 202 When aperture 238 of valve cap 
portion 204 is pulled over second end 216 and over outlet 
portion 294 toWards transition portion 292 of body portion 
202. The shape of diaphragm 208 is con?gured to generally 
correspond to the rectangular-like shape of second end 216, 
and Wall 230 is shoWn to conform With the outer surface of 
body portion 202. When valve cap portion 204 is assembled 
on body portion 202, Wall 230 is shoWn to extend over outlet 
portion 294 and a part of transition portion 292 With a 
circumferential groove 242 adapted to receive lip 236. Apair 
of circumferential grooves 244 are provided in on body 
portion 202 to receive ridges 244. Lip 236 is also intended 
to facilitate installation and removal of valve cap portion 
204 from body portion 202. 

[0054] Referring further to FIGS. 11A and 11B, outer 
valve surface 250 is shoWn schematically to include a pair 
of external depressions 252 (eg recesses, etc.—shoWn on 
opposing sides of the valve surface, adjacent to ?rst end 212 
and second end 214 of slit 210) that are intended to serve as 
a “locator” for the user’s mouth to facilitate operation of the 
valve by the user. Body portion 202 has corresponding 
indentations 254 con?gured to accommodate depressions 
252 of the valve cap portion 204 When mounted on body 
portion 202. Body portion 202 is shoWn to include ridges 
(shoWn as tWo ridges 288) con?gured to locate or otherWise 
accommodate a clamp device (such as clamp 160 to be 
further described). 
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[0055] Diaphragm 208 preferably includes a ridge 260 that 
protrudes aWay from side Wall 230 and that is generally 
perpendicular to and bisects slit 210 (shoWn schematically in 
FIG. 10A). According to one embodiment, diaphragm 208 
has a substantially constant thickness, except for a relatively 
narroW section 262 provided on either side of slit 210 having 
an increased thickness that protrudes into valve cap portion 
204. Sections of increased thickness 262 are intended to bias 
(e.g. force, etc.) the opposing sides of slit 210 together in the 
?rst undeformed state (shoWn schematically in FIG. 10A 
10B). 
[0056] Referring further to FIGS. 10B and 10C, the 
operation of mouthpiece 200 as a valve is shoWn according 
to one embodiment. Mouthpiece 200 in shoWn in a ?rst (i.e. 
“undeformed”) position in FIG. 10B corresponding to a 
valve-closed position and in a second (i.e. “deformed”) 
position in FIG. 10C corresponding to a valve-opened 
position. The portions of outer valve surface 250 adjacent 
the ends 212 and 214 of slit 210 are indicated as surface 270 
and 272. When surfaces 270 and 272 are forced inWardly 
(e.g. together, as indicated by arroWs F shoWn in FIG. 10C), 
slit ends 212 and 214 are brought toWards one another, and 
slit 210 opens to create an open area 268 for passage of ?uid. 

[0057] Ridge 260 and sections of increased thickness 262 
also cooperate to open slit 210 during operation of the valve 
to create area 268 so that ?uid may ?oW from the reservoir, 
through the tube, through the mouthpiece and diaphragm 
Wall of the valve, and into the user’s mouth according to the 
pressure difference betWeen the reservoir and the user’s 
mouth. This pressure difference can result from suction 
applied by the user against the pressure Within the reservoir. 
Accordingly, one method for a user to draW ?uid is to 
compress the mouthpiece and valve cap in his/her teeth or 
lips to open slit 340 and then create a suction to draW ?uid 
from the reservoir. 

[0058] Referring further to FIGS. 10A and 10B, When 
diaphragm 208 is in the undeformed position, slit 210 is 
biased to a closed position (e.g. shut) by the structure of 
valve cap portion 204 Which is intended to provide a 
spring-like force incorporated into the ?exible structure of 
Walls 250. Despite the inherent stiffness associated With 
structure, the structure is intended to be operated by a level 
of force that is comfortable for the user (i.e. by biting the 
mouth piece), as the bridges formed by the top and bottom 
Walls are relatively easily deformed due to the length of slit 
210. 

[0059] Mouthpiece 200 is also con?gured to resist defor 
mation to an extent that How may be unduly restricted 
through the mouthpiece (as shoWn schematically in FIGS. 
12 and 13A-13B). FIG. 12 is a perspective sectional vieW 
along line 12-12 of FIG. 11A of body portion 300. FIGS. 
13A and 13B are an orthogonal sectional vieWs along line 
12-12 of FIG. 11A, Where FIG. 13A shoWs body portion 
202 in the undeformed position (corresponding to the valve 
closed position shoWn schematically in FIGS. 10A and 
10B), and FIG. 13B shoWs body portion 202 in a deformed 
position (corresponding to the valve-opened position shoWn 
schematically in FIG. 10C, but shoWn open to a more 
extreme con?guration for illustration). 

[0060] TWo projections (shoWn schematically as ridges or 
ribs 280 and 282) are shoWn extending longitudinally along 
inner body surface 220 from second end 216 that are shoWn 








