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APPARATUS AND METHOD FOR 
CONTROLLABLY DELIVERING FLUID TO A 

SECOND FLUID STREAM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates in general to ?uid 
delivery, and more particularly, to an apparatus and an 
associated method for controllably releasing ?uids into a 
?uid stream in a desired environment, such as, for eXample, 
in a laundering appliance and a vehicle climate control 
system. 

[0003] 2. Background Art 

[0004] During certain processes, it may be desirable to add 
various formulations to the Working ?uid (liquid or gaseous) 
stream or medium. For instance, during the Washing process 
for a laundering appliance, it may be desirable to add 
pre-soaks, fabric softeners, bleaching agents, or anti-Wrin 
kling formulations to the Water. Likewise, during the drying 
process, it may be desirable to add an anti-static agent or 
anti-Wrinkling formulation to the circulation. As another 
eXample, in a vehicle, it is often desirable to release a 
sanitiZing agent or a fragrance into the circulating air in the 
climate control system of the vehicle. 

[0005] Usually, the addition of such ?uids into the Work 
ing medium requires the operator to measure out an appro 
priate amount of the particular desired formulation and to 
introduce it to the ?uid. This process invariably involves 
some mess, and involves more than a little judgment Which 
may need to take into account many variables. In the 
environment of a laundering apparatus, these variables 
include load siZe, type of fabric, softness of Water, and the 
particular Wash or dry cycle chosen. Similar problems are 
associated With the introduction of ?uids into the air supply 
of a vehicle, as Well as the introduction of ?uids into ?uid 
streams in a multitude of other environments. 

[0006] Thus, it Would be an improvement in the art to have 
a relatively straight-forWard Way of adding the appropriate 
amount of ?uid to the Working ?uid of a device in the desired 
environment. 

SUMMARY OF THE INVENTION 

[0007] The device for introducing a ?rst ?uid into a 
second ?uid stream comprises an enclosure and means for 
causing the release of the ?rst ?uid. The enclosure releasably 
retains the ?rst ?uid. The release causing means releases the 
?rst ?uid from the enclosure into the second ?uid stream 
upon association With a predetermined condition associated 
With the second ?uid stream. 

[0008] In a preferred embodiment, the release causing 
means comprises an electrochemical gas generating cell 
associated With the enclosure. In another preferred embodi 
ment, the release causing means may comprise a mechani 
cally activated chemical gas generating cell. 

[0009] In yet another preferred embodiment, the enclosure 
may comprise a semi gas permaeable enclosure. In such an 
embodiment the release causing means comprises the force 
of gravity associated With the semi gas permeable ?uid 
enclosure. 
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[0010] In another preferred embodiment, the predeter 
mined condition may include any one of humidity, tempera 
ture, pH, conductivity, pressure and/or combustion. 

[0011] In another preferred embodiment, the enclosure 
includes a moveable member capable of altering the volume 
of the enclosure and an opening. The opening is associated 
With the enclosure and With the second ?uid stream. Move 
ment of the moveable member directs the ?rst ?uid through 
the opening. 

[0012] In such a preferred embodiment, the moveable 
member comprises a ?exible membrane associated With the 
enclosure. In another such embodiment, the moveable mem 
ber comprises a piston slidably positionable Within the 
enclosure. 

[0013] In another preferred embodiment, the release caus 
ing means includes electronic circuitry Which is capable of 
detecting a predetermined condition associated With the 
second ?uid stream. In such an embodiment, the release 
causing means further includes at least one sensor associated 
With the second ?uid and the electronic circuitry. The 
sensors can be selected from the group consisting of pH 
sensors, temperature sensors, humidity sensors, hard Water 
sensors, air quality sensors and pressure sensors. In addition, 
in a preferred embodiment, the release causing means may 
further include at least one sWitch actuatable by a user upon 
association With a predetermined condition associated With 
the second ?uid stream. 

[0014] In a preferred embodiment, the second ?uid stream 
may be any of the folloWing ?uids: oXygen, air and Water 
based ?uids. Preferably, the ?rst ?uid may be any one of the 
folloWing ?uids: laundry formulations, such as liquid 
bleach, enZyme solutions, surfactants, concentrated deter 
gents, Water softeners, sud-controlling agents, Whiteners, 
perfumes, corrosion inhibitors, bluing agents, antiseptic 
agents, fabric softeners, starch, pre-soaks, and miXtures 
thereof; mildeW retardants; fragrances; air fresheners; plant 
foods; chlorine solutions, Water softener chemical solutions; 
and insecticides. 

[0015] In one embodiment of the invention, a system may 
be assembled Which utiliZes a combination of at least tWo of 
the devices in conjunction With each other. 

[0016] The invention further includes a method for intro 
ducing a ?rst ?uid into a second ?uid stream. The method 
includes the steps of providing an enclosure for releasably 
retaining the ?rst ?uid, providing a second ?uid stream, and 
causing the release of the ?rst ?uid from the enclosure into 
the second ?uid stream upon association of the second ?uid 
stream With a predetermined condition. 

[0017] In a preferred embodiment, the method further 
includes the step of sensing a condition associated With the 
second ?uid stream through at least one sensor associated 
With the second ?uid stream. 

[0018] In another preferred embodiment, the step of caus 
ing the release of the ?rst ?uid comprises the step of moving 
a moveable member Which is associated With the enclosure, 
to, in turn, release the ?rst ?uid into the second ?uid stream. 

[0019] In yet another preferred embodiment, the step of 
moving a moveable member comprises the step of actuating 
an electrochemical gas generating cell associated With the 
moveable member. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a front vieW of a device of the present 
invention; 

[0021] FIG. 2 is a back vieW of the device of the preceding 
?gure; 

[0022] FIG. 3 is a side vieW of the device of the preceding 
tWo ?gures; 

[0023] FIG. 4 is a front vieW of a case for use With the 
device of the preceding three ?gures; 

[0024] 
?gure; 

FIG. 5 is a back vieW of the case of the preceding 

[0025] FIG. 6 is a side vieW of the case of the preceding 
tWo ?gures, With the device placed therein; 

[0026] FIG. 7 is a sectional vieW of the device of FIGS. 
1 through 3 Wherein the reservoir compartment is full of 
laundering formulation; 

[0027] FIG. 8 is a sectional vieW of the device of FIGS. 
1 through 3 Wherein the reservoir compartment has been 
partially emptied of laundering formulation; 

[0028] FIG. 9 is a sectional vieW of the device of FIGS. 
1 through 3 Wherein the reservoir compartment is empty of 
laundering formulation; 

[0029] FIG. 10 is a sectional vieW of a portion of the case 
taken along section line 10-10 of FIG. 6; 

[0030] FIG. 11 is a styliZed cut-aWay side-vieW of the case 
portion of the preceding ?gure; 

[0031] FIG. 12 is a schematic of the laundering environ 
ment used in association With the device according to the 
present invention; 

[0032] FIG. 13 is a perspective vieW of a Washing 
machine having the device of the present invention; 

[0033] FIG. 14 is a cut-aWay perspective vieW of a clothes 
dryer shoWing heated air ?oW through the dryer, and, having 
the device of the present invention; 

[0034] FIG. 15 is a side vieW of a vehicle having the 
device of the present invention; 

[0035] FIG. 16 is a schematic of the device according to 
the present invention as used in a vehicle climate control 

environment; 

[0036] FIG. 17 is a side vieW of the device according to 
the present invention as used in a sWimming pool environ 
ment; 

[0037] FIG. 18 is a perspective vieW of the device accord 
ing to the present invention as used in a plant environment; 

[0038] FIG. 19 is a perspective vieW of the device accord 
ing to the present invention as used in a Water softener 

environment; 

[0039] FIG. 20 is a partial side elevational vieW of the 
device shoWing in particular the volatility precluding means; 

[0040] FIG. 21 is a sectional vieW of the device including 
a mechanically activated chemical gas generating cell; and 
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[0041] FIG. 22 is a perspective vieW of another embodi 
ment of the device according to the present invention as used 
in a plant environment. 

BEST MODE FOR PRACTICING THE 
INVENTION 

[0042] While this invention is susceptible of embodiment 
in many different forms, there is shoWn herein in the 
draWings and Will be described in detail several speci?c 
embodiments, With the understanding that the present dis 
closure is to be considered as an exempli?cation of the 
principles of the invention and is not intended to limit the 
invention to the embodiments illustrated. 

[0043] Device 20 for introducing a ?rst ?uid into a second 
?uid stream is shoWn in FIG. 1 as comprising enclosure 21 
and means 23 (FIG. 2) for causing the release of the ?rst 
?uid into the second ?uid stream upon [detection of] asso 
ciation With a predetermined condition associated With the 
second ?uid. In the embodiment shoWn and described 
herein, the ?uid release causing means comprises, in part, an 
electrochemical cell. It Will be understood, and it Will be 
explained herein, that the ?uid release causing means is not 
limited to the use of electrochemical cells, nor the use of any 
particular structure associated thereWith. 

[0044] Speci?cally, as shoWn in FIGS. 1 through 3, 
device 20 includes front and back boWl-shaped shell mem 
bers or halves 22, 24 Which are associated With one another 
about respective ?at, outer rims 26, 28. These rims 26, 28 
circumferentially de?ne bowl-shaped portions 30, 32 of 
shells 22, 24. Shells 22, 24 are generally rigid, and prefer 
ably made of a material such as polypropylene, 
BAREXTM210 or 218, poly(vinylidene chloride) (“PVDC”), 
polyethyltriacetate (“PET ”), poly(ethylene terephthalate) 
(“PET”), high density polyethylene (“HDPE”), or mixtures 
thereof. The thickness of the shells Will typically range from 
about 0.13 millimeters (0.005 inches) to about 2.5 mm (0.1 
inch). The boWl-shaped portions Will (together) perferably 
de?ne a volume of from about 0.2 cc to about ?ve (5) liters. 
The shell members are preferably transparent or translucent. 
As Will be explained, the structure of the shell members 
serves to de?ne enclosure 21 Which releasably retains the 
?rst ?uid prior to introduction of the ?rst ?uid into the ?uid 
stream. 

[0045] The depicted front shell 22 (FIG. 1) has channel 34 
formed in a portion of its otherWise ?at outer rim 26. This 
channel 34 runs from the cavity of boWl 30 to aperture 36 
formed in rim 26. As more thoroughly described herein, this 
aperture 36 feeds a spout, injector, conduit or similar device 
for delivering a liquid or runny gel laundering formulation 
Which is contained Within a reservoir partially de?ned by 
boWl 30. Aperture 36 and preferably channel 34 are formed 
into lobe 38 of ?at outer rim 26. 

[0046] On the upper portion of front shell 22 is spout 44 
or an equivalent device. This spout delivers the ?rst ?uid 
contained Within the reservoir of the device to the second 
?uid stream. 

[0047] In one embodiment of the invention, as shoWn in 
FIG. 20, spout 44 may additionally include means 121 for 
precluding excessive volatility of the ?uid, Where the ?uid 
Within device 20 comprises a volatile material. Volatility 
preclusion means comprises shutoff member 122 Which is 
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associated With spout 44. The shutoff member comprises a 
material having a suitable thermal expansion coef?cient. 
Such materials include, but are not limited to, metals, such 
as aluminum, silver and copper, as Well as other materials 
such as paraffins (Waxes) and rubberized materials. In opera 
tion, as the temperature of the environment rises, shutoff 
member 122 expands due to the temperature. At a predeter 
mined temperature, shutoff member 122 expands to such an 
extent that it essentially crimps spout 44. At such time, the 
?uid is retained in enclosure 21 and substantially precluded 
from exiting the enclosure. Of course, other precluding 
means are likeWise contemplated for use, such as manual 
crimp members as Well as electronic shutoff valves and the 
like. 

[0048] Back shell 24 has outer (FIG. 2) and inner perim 
eters of the ?at outer rim generally corresponding in siZe and 
shape to the outer and inner perimeters of ?at outer shell 26 
respectively. Back shell 24 also has lobe 40 generally 
corresponding in siZe and shape to lobe 38 of front shell 24. 

[0049] Formed in back shell 24 is preferably a moisture 
impermeable, gas permeable Well 46 siZed to accommodate 
a portion of an electrochemical cell 48 (FIGS. 7-9). This 
Well 46 may have apertures 94 or vents formed therein. A 
glass or silicone bead 50 is preferably used to seal electro 
chemical cell 48 to back shell 24. As Will be explained, the 
electrochemical cell comprises the means for causing the 
release of the ?rst ?uid. The release causing means is 
actuated upon association of predetermined condition With 
the second ?uid stream. In certain embodiments, the prede 
termined condition may generally comprises electronic cir 
cuitry, as Well as various sensors. 

[0050] Generally, electrochemical cells capable of gener 
ating gases such as oxygen (O2), hydrogen, nitrogen, halo 
gen (e.g. C12, bromine, iodine), carbon dioxide, and mixtures 
thereof are knoWn. See, e.g., US. Pat. Nos. 4,402,817 and 
4,522,698 to Maget (Jun. 11, 1985) Which describe electro 
chemical cells. Such cells include solid polymer electrolyte 
based oxygen or hydrogen generators, Zinc-air type hydro 
gen gas generating batteries (see, e.g., US. Pat. Nos. 5,245, 
565 to Winsel (Sep. 7, 1993) or 4,023,648 to OrlitZky et al.), 
Cu (OH)2 or carbonate-based oxygen generating cells, NaSi 
CON-based COZ/O2 generating cells (see, co-oWned, co 
pending application U.S. Ser. No. 08/413,635 ?led on Mar. 
30, 1995), or nitrogen generating batteries (see, e.g., US. 
Pat. No. 5,427,870 (Jun. 27, 1995)). The contents of all of 
these referenced patents and patent application are incorpo 
rated herein by reference. Some cells require separate poWer 
sources (eg a battery), While others are self-poWered. 

[0051] As described in US. Pat. No. 4,902,278, a voltage 
gradient established across the electrochemical cell ioniZes 
an electrochemically active material (eg atmospheric oxy 
gen) at an electrode, transporting the ions through an elec 
trolytic membrane to the other electrode, and reconverts the 
ions to molecules of the electrochemically active material 
Which evolved at the second electrode. A resistor may be 
placed betWeen the electrodes of the cell. 

[0052] As shoWn in FIG. 3, front and back shells 22, 24 
are associated With one another (eg by adhering them 
together). As is shoWn in FIGS. 7 through 9 (and as more 
thoroughly described herein), sandWiched betWeen tWo 
shells 22, 24 is a ?exible, movable membrane 52. Membrane 
52 is siZed to cover the opening of the entire “boWl sec 
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tion”30, 32 of tWo shells, 22, 24 so as to form chambers 54, 
56. Chamber 54, in turn, de?nes enclosure 21 for releasably 
retaining the ?rst ?uid. Membrane 52 prevents liquid com 
munication betWeen tWo chambers 54, 56. The membrane 
also extends over lobes 38, 40 (FIGS. 1 and 2) of shells 22, 
24 including channel 34 (FIG. 1) and associated aperture 36 
(FIG. 1) in the front shell. 

[0053] A movable member such as ?exible membrane 52 
can be formed of materials Which are more or less imper 
meable to the gas produced by the cell, and substantially 
impermeable to any liquid contained Within front chamber 
54. Such materials generally include ?lms such as metal 
liZed, partially metalliZed or non-metalliZed PETA, PET, 
PVDC, BAREXTM210 or 218, metalliZed or partially met 
alliZed polypropylene, metalliZed or partially metalliZed 
polyethylene glycol, or mixtures thereof. 

[0054] A preferred housing or case, such as case 58, for 
containing device 20 is shoWn in FIGS. 4-6. The depicted 
case, like the cartridge, has a front shell 60 and back shell 62. 
The case is generally siZed and shaped to accept or encase 
an appropriately siZed cartridge. 

[0055] The depicted front case shell 60 has an aperture 64, 
or a plurality of apertures, to alloW passage of a gas 
therethrough (FIG. 4), and to alloW boWl 30 of an encased 
cartridge to protrude therethrough (FIG. 6). In addition, the 
aperture may be covered by a grate, mesh, or similar 
structure (not shoWn). 
[0056] As shoWn in FIGS. 5 & 6, back case shell 62 also 
has apertures 68, 70, 72 to accommodate back boWl portion 
32 of the cartridge. Such apertures may likeWise be modi?ed 
as previously described With regard to the front shell case. 
In the depicted embodiment, frame or bracket 74 for main 
taining case 58 and any encased cartridge af?xed to the 
laundering appliance, may be attached through various 
means, such as, for example a bolt, screW, VELCROTM strip, 
or equivalent Which is associated With bracket portion 76 
and the laundering appliance. The depicted back case shell 
62 also has a housing portion 78 for containing electro 
chemical cell 48. This housing portion 78 may also contain 
electrical circuitry Which is hereinafter described With 
respect to FIGS. 10-12. 

[0057] Back and front case shells 60, 62 are associated 
together in a clam shell-type arrangement With, for example, 
a hinge 66 and hinge pin 80 (FIG. 6). Shells 60, 62 pivot 
about hinge pin 80 and may ?xedly interact With one another 
by use of, for example a latch or clasp 82. In such a manner, 
a cartridge may be placed Within “open” hinged shell halves 
60, 62, and case 58 then shut to house device 20. 

[0058] In an alternative embodiment (not shoWn), the gas 
generating cell is af?xed to the case, and interacts With a 
cartridge pump that is not associated With an electrochemi 
cal cell until it is placed in the case. 

[0059] Instead of the “shell” design depicted in FIGS. 1-3 
and 7-9, a cylindrical member could alternatively be used as 
an enclosure for releasably retaining the ?rst ?uid. In such 
a case, instead of using a ?exible membrane as the movable 
member, an alternative structure such as a piston placed 
Within the cylinder could be used (not shoWn). In that case, 
the piston Would preferably have means such as cylinder 
rings or a seal for ?uidically separating the tWo chambers. 
Of course, other enclosures for the cartridge are likeWise 
contemplated for use. 
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[0060] In addition, in other embodiments of the invention, 
the release causing means may include, a solenoid or a 
motor that is capable of moving the movable member that is 
associated With enclosure 21/chamber 54 for retaining the 
?rst ?uid. Thus, upon energiZing of the solenoid, or upon 
actuation of the motor (Which is based upon the detection of 
a predetermined condition relative to the second ?uid 
stream), the ?rst ?uid is released from enclosure 21/chamber 
54 into the second ?uid stream. 

[0061] The operation and function of the above-identi?ed 
device is explained beloW With respect to a clothes Washing 
and clothes drying environment, as Well as With respect to 
the operation of a vehicle climate control. It Will be under 
stood, and as likeWise explained beloW, device 20 is equally 
applicable in a multitude of other environments including, 
but certainly not limited to, sWimming pools, HVAC sys 
tems, plant feeding systems, Water softener systems, etc. 

[0062] Speci?cally, in use in association With clothes 
Washer 96, front chamber 54 of device 20 is preferably 
pre-?lled With a laundering formulation, such as an enZy 
matic pre-soak miXed With a solvent such as Water (FIG. 7). 
The thus ?lled device is inserted into back shell half 62 so 
that lobe 38, 40 ?ts Within the portion of the back shell 
designed to accept it and so that electrochemical cell 48 
interacts With electrodes 90, 92 positioned Within cell hous 
ing 78. The cell housing may have apertures formed therein. 
Such placement completes an electrical circuit betWeen 
electrochemical cell 48 and circuitry 83 associated With the 
laundering appliance. Case 58 is then closed and clasp 82 
associated With front shell half 60 interacts With back shell 
half 62 and retains tWo halves 60, 62 together encasing 
cartridge 20. If cap 88 has been placed over spout 44, it is 
then removed, thus eXposing the interior of the spout to the 
local laundering environment. 

[0063] As shoWn in FIG. 12, means for detecting a 
predetermined condition includes analyZing circuit 84 asso 
ciated With, for eXample, a sensor or sensors 85A, 85B such 
as a temperature sensor and a Water-hardness or pH sensor 

placed in Washing machine tub 86 ?lled With fabric and 
fabric treatment solution (eg a Water and detergent miX 
ture). The analyZing circuit 84 may be a microprocessor and 
/or dedicated hardWare. The circuitry monitors the launder 
ing process and adjusts the amount and timing of the 
introduction of laundering formulation into the laundering 
process accordingly. AnalyZing circuit 84 may also be 
associated With a sWitch 87 for manually actuating device 20 
so that if the user detects a predetermined condition, the user 
may actuate device 20. 

[0064] When the corresponding condition is detected, 
release causing means 23 is actuated, and, gas is generated 
by electrochemical cell 48. Once generated, the gas passes 
through Well 46 in outer shell boWl 32 through, for eXample, 
an aperture 94 formed therein. The gas entering back cham 
ber 56 causes the back chamber to increase in volume, thus 
moving ?eXible membrane 52 and decreasing the siZe of the 
front chamber 54 of enclosure 21 (FIG. 8). This decrease in 
siZe in front chamber 54 of enclosure 21 drives liquid 
contained thereWithin to pass upWards through channel 34 
and to spout 44. The liquid is injected out of a tunnel or 
lumen formed in spout 44 and into the laundering environ 
ment. In an alternative embodiment, a spout is not used and 
the device is associated With a conduit Which receives 
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laundering formulation from the pump and delivers it to the 
laundering process. As shoWn in FIG. 9, front chamber 54 
eventually empties, and, if desired, the entire device/car 
tridge can be replaced. 

[0065] In a clothes dryer environment, case 58 or cases 
58‘, housing device 20, are placed so as to be in the heater 
air stream used to dry the clothes or other fabric. The cases 
are preferably placed in a position Which is relatively easily 
accessible by the dryer’s user. 

[0066] Compositions Which may be incorporated into the 
cartridge of such an embodiment used in the laundering 
environment include liquid bleach (eg an alkaline 5-6% 
sodium hypochlorite solution or other solution that produces 
from about 50 to about 200 ppm available chlorine in the 
aqueous solution in the tub or drum solution); enZymes (e.g. 
Bacillus-derived, serine-active alkaline proteolytic enZymes 
or other protease); surfactants or surfactant solutions (eg 
sodium stearate or sodium dodecylbenZene sulfonate); con 
centrated detergents; Water softeners (e.g. “builders” such as 
phosphate or carbonate); suds-controlling agents; Whiteners; 
perfumes; corrosion inhibitors; bluing; antiseptic agents 
(eg organic tin salt solutions, carbanilides, or salicylanil 
ides); fabric softeners (e.g. quaternary ammonium com 
pounds); anti-Wrinkling or antistatic agents, starches; pre 
soaks, and the like. 

[0067] Also, more than one of device 20 may be used. For 
eXample, one device 20 could be siZed to accept an enZyme 
pre-soak, While another of a preferably different siZe may be 
selected to contain bleach. 

[0068] In another embodiment, as shoWn in FIGS. 15 and 
16, device 20 may be associated With the climate control 
system of a vehicle. In such an embodiment, device 20 Will 
be able to controllably administer a ?uid in association With 
the operating air ?oW stream of the climate control of the 
vehicle upon detection of a predetermined condition. 

[0069] In operation of such an embodiment, the use of 
device 20 shoWn in FIGS. 7-9 may be utiliZed Wherein front 
chamber 54 of enclosure 21 of device 20 is preferably 
pre-?lled With any one of a multitude of different ?uids 
Which may include an aromatic fragrance, an air freshener, 
an air disinfectant, and a mildeW retardant, in any one of a 
liquid, vaporous and/or gaseous state. As shoWn in FIG. 15, 
the device may be positioned into a cartridge Which is then 
inserted into the vehicle so as to be associated With the 
vehicle’s climate control system in such a manner that 
enclosure 20 for releasably retaining a ?rst ?uid is capable 
of transmission to the second air stream of the climate 
control system. Device 20 may be positioned so that it is 
readily replaceable at regular service intervals, such as When 
the vehicle is having its oil changed. In addition, it is 
contemplated that several devices each having different 
?uids therein, may be utiliZed simultaneously in a vehicle 
environment. 

[0070] As shoWn in FIG. 16, this embodiment likeWise 
includes means for detecting a predetermined condition 
relative to the second ?uid stream Which comprises analyZ 
ing circuit 84 Which controls the operation of device 20 in 
the climate control system. AnalyZing circuit 84 is associ 
ated With sensors 185A and 185B (these sensors may 
comprise various particulate sensing apparatuses, tempera 
ture sensors, humidity sensors, etc.) Which are placed in the 
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air stream of the climate control system. In addition, other 
detecting means, such as timers or other means for actuating 
device 20 such as manual sWitch 87, may be associated With 
analyzing circuit 84. The analyZing circuit may be separate 
from the control circuitry of the vehicle climate control 
system, or it may be incorporated thereWith. 

[0071] When a predetermined condition is detected, as 
shoWn in FIGS. 7-9, the release causing means is actuated 
and in this embodiment, gas is generated by the electro 
chemical gas generating cell 48. In particular, the generated 
gas moves ?exible membrane 52, Which decreases the siZe 
of front chamber 54 of enclosure 21, and, in turn, directs 
?uid Within the front chamber (the enclosure) into the 
air?oW stream of the climate control system. Of course, as 
explained above With respect to the laundering apparatus, 
other release causing means are contemplated for use, such 
as piston/cylinder arrangements Which are actuated by an 
electrochemical gas generating cell, a solenoid or a motor, 
among others. In addition, several cartridges can be used so 
as to facilitate the release of various ?uids into the air ?oW 
of the climate control system. 

[0072] In another embodiment, as shoWn in FIG. 17, 
device 20 may be used in a sWimming pool environment. In 
such an embodiment, the detection means comprises ana 
lyZing circuitry 84 Which, through sensors 285A, 285B , 
may analyZe the chlorine concentration as Well as such 
parameters as the pH of the Water. As the sensors detect a 
predetermined condition, such as for example, a loW chlo 
rine level, release causing means 23 (FIG. 7) is actuated, 
and, the chlorine contained in the enclosure is injected into 
the Water of the sWimming pool. Device 20 may be posi 
tioned proximate the sWimming pool’s Water circulating 
pump so as to increase the circulation of any released ?uids. 

[0073] Device 20, as shoWn in FIG. 19, may likeWise be 
utiliZed in association With the operation of a Water softener. 
For example, sensors, such as sensor 288A, Which are 
associated With analyZing circuitry of the detection means of 
such an embodiment, may include those Which measure 
quantities of constituents in the Water Which are attributable 
to “hard” Water. In such an embodiment, device 20 may 
include ?uids having chemicals Which “soften” Water. Thus, 
When a predetermined condition is detected, such as “hard” 
Water, the release causing means is directed to release a 
desired quantity of a “softening” agent from the enclosure 
into the Water. In such an embodiment, device 20 may be 
positioned in such a manner so as to be easily replaceable by 
the user upon depletion of the ?uid contained therein. 

[0074] In yet another embodiment, as shoWn in FIG. 18, 
device 20 may be used in association With a plant feeding 
system. In particular, device 20 may be positioned so as to 
direct ?uid as needed into a Water stream, upon Watering of 
the soil. The ?uid contained in the enclosure of device 20 
may include a type of plant food, or, a type of plant 
insecticide. In such an embodiment, the detecting means 
comprises analyZing circuitry 84 and sensors 289A, 289B, 
such as those Which sense the hydration of the soil, or 
particular attributes of the soil. Thus, in such an embodi 
ment, as the plant is Watered proximate device 20, if a 
predetermined condition is detected by the detecting means 
and ?uid contained in the cartridge is needed, the release 
causing means is actuated and the desired amounts of the 
?uid are directed out of the spout of the cartridge and into 
the Water Which is entering into the soil. 
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[0075] As explained, device 20 may likeWise be used in 
association With various environments in addition to those 
disclosed above. For example, it may be used in association 
With the HVAC system of a home or of?ce, to interject 
fragrance, germ killing ?uids or any other ?uids into the air 
stream of the system. In addition, the pump may be used in 
association With carpet cleaners/steamers, Wherein the pump 
is capable of introducing various ?uids into the ?uid/ 
cleaning stream, such as special stain Wash agents, or carpet 
conditioners. The user and environments in Which device 20 
may be used are substantially limitless. 

[0076] It Will be understood that in any of the above 
identi?ed embodiments, the release causing means may 
comprise a mechanically activated chemical gas generating 
cell. For example, in place of electrochemical gas generating 
cell 48 shoWn in FIG. 7, the release causing means may 
comprise a mechanically activated chemical gas generating 
cell 223, as shoWn in FIG. 21. More speci?cally, as shoWn 
in FIG. 21, the mechanically activated chemical gas gener 
ating cell comprises the mechanical introduction of a pre 
determined amount of active agent 111 With means 113 for 
activating the active agent. Thus, When directed, the acti 
vating means is mechanically introduced to the active agent. 
The introduction results in a reaction Which generates a gas. 
The gas that is generated expands into back shell 24 and 
moves ?exible membrane 52. 

[0077] For example, the active agent may comprise 
sodium aZide, and the activating means may comprise a 
spark generating apparatus. In such an embodiment, When 
the spark is activated in the presence of the sodium aZide, the 
sodium aZide chemically decomposes to form a gas. Sub 
sequently, the gas expands into back shell 24 and moves 
?exible membrane 52. 

[0078] As another example, the active agent may comprise 
sodium carbonate and the activating means may comprise, 
for example, citric acid. In such an embodiment, the citric 
acid and the carbonate may be separated, for example, by a 
frangible membrane, and the device may include means for 
puncturing or fracturing the frangible membrane to cause the 
mixing of the materials. The mixing of the materials causes 
the generation of carbon dioxide. The generated carbon 
dioxide gas expands into back shell 24 and moves ?exible 
membrane 52. It Will be understood that other chemical 
reactions Which generate a gas are likeWise contemplated for 
use, and, that the invention is not limited to the particular 
chemical reactions identi?ed herein. 

[0079] As another example, the active agent may comprise 
calcium hydride and the activation means may comprise, for 
example, Water or humidity. In such an embodiment, the 
calcium hydride may be separated from Water/humidity. As 
the calcium hydride is exposed to Water/humidity either 
directly or through a Water permeable membrane, hydrogen 
gas is generated. The generated gas exerts pressure on the 
?rst ?uid and causes it to dispense into the second ?uid 
stream. In yet another embodiment, the active agent may 
comprise a hydraZine solution and the activating means may 
comprise a noble metal catalyst. Any of such embodiments, 
as shoWn in FIG. 22, may be used in association With a 
delivery system for use in association With delivering a ?uid 
to a plant. 

[0080] In yet another embodiment, the enclosure retaining 
the ?rst ?uid may comprise a semi gas permeable ?uid 
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enclosure. In such an embodiment, the release causing 
means comprises the force of gravity associated With the 
semi gas permeable ?uid enclosure. For example, When the 
temperature of the second ?uid reaches a certain level, the 
?rst ?uid is able to permeate through the semi gas permeable 
?uid enclosure into the second ?uid by gravity. As such upon 
association of the predetermined temperature condition, the 
?rst ?uid is released into the second ?uid stream. 

[0081] In other embodiments, the predetermined condition 
may not be temperature, rather, the predetermined condition 
may comprise any one of humidity, pH, conductivity, pres 
sure and/or combustion. Any such predetermined condition 
associated With the second ?uid can serve to cause the 
release of the ?rst ?uid from the enclosure. 

[0082] The foregoing description and draWings merely 
explain and illustrate the invention and the invention is not 
limited thereto except insofar as the appended claims are so 
limited, as those skilled in the art Who have the disclosure 
before them Will be able to make modi?cations and varia 
tions therein Without departing from the scope of the inven 
tion. 

What is claimed is: 
1. A device for introducing a ?rst ?uid into a second ?uid 

stream comprising: 

an enclosure for releasably retaining the ?rst ?uid; and 

means for causing the release of the ?rst ?uid from the 
enclosure into the second ?uid stream upon association 
With a predetermined condition associated With the 
second ?uid stream. 

2. The device according to claim 1 Wherein the release 
causing means comprises an electrochemical cell associated 
With the enclosure. 

3. The device according to claim 1 Wherein: 

the enclosure comprises a semi gas permeable ?uid enclo 
sure, the release causing means comprises the force of 
gravity associated With the semi gas permeable ?uid 
enclosure. 

4. The device according to claim 1 Wherein the predeter 
mined condition includes one or more of the group consist 
ing of humidity, temperature, pH, conductivity, pressure 
and/or combustion. 

5. The device according to claim 1 Wherein the enclosure 
includes: 

a moveable member capable of altering the volume of the 
enclosure; and 

an opening associated With the enclosure and With the 
second ?uid stream, Wherein movement of the move 
able member directs the ?rst ?uid through the opening. 

6. The device according to claim 5 Wherein the moveable 
member comprises a ?exible membrane associated With the 
enclosure. 

7. The device according to claim 5 Wherein the moveable 
member comprises a piston slidably positionable Within the 
enclosure. 

8. The device according to claim 5 Wherein the release 
causing means comprises an electrochemical cell that is 
capable of moving the moveable member. 
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9. The device according to claim 1 Wherein the release 
causing means further includes electronic circuitry capable 
of detecting a predetermined condition associated With the 
second ?uid stream. 

10. The device according to claim 9 Wherein the release 
causing means further includes at least one sensor capable of 
detecting a predetermined condition associated With the 
second ?uid stream associated With the electronic circuitry. 

11. The device according to claim 9 Wherein the release 
causing means further includes at least one sWitch actuatable 
by a user upon detection of a predetermined condition 
associated With the second ?uid stream. 

12. The device according to claim 1 Wherein the release 
causing means further includes at least one sensor capable of 
detecting a predetermined condition associated With the 
second ?uid stream. 

13. The device according to claim 12 Wherein the release 
causing means is actuated by a predetermined condition 
selected from the group consisting of pH, temperature, 
humidity, hard Water, air quality, conductivity and pressure 
sensors. 

14. The device according to claim 1 Wherein the second 
?uid is selected from the group consisting of oxygen, air and 
Water based ?uids. 

15. The device according to claim 1 Wherein the ?rst ?uid 
is selected from the group consisting of laundry formula 
tions, such as liquid bleach, enZyme solutions, surfactants, 
concentrated detergents, Water softeners, sud-controlling 
agents, Whiteners, perfumes, corrosion inhibitors, bluing 
agent, antiseptic agents, fabric softeners, starch, pre-soaks, 
and mixtures thereof, mildeW retardants, fragrances, air 
fresheners, plant food, chlorine solutions, Water softener 
chemical solutions and insecticides. 

16. The device according to claim 1 Wherein the release 
causing means comprises a mechanically activated chemical 
gas generating cell associated With the enclosure. 

17. The device according to claim 16 Wherein the chemi 
cal gas generating device comprises an active agent, and 
means for activating the active agent. 

18. The device according to claim 17 Wherein the active 
agent comprises calcium hydride and the activating means 
comprises at least one of Water and/or humidity. 

19. The device according to claim 17 Wherein the active 
agent comprises hydraZine solution and the activating means 
comprises a noble metal catalyst. 

20. The device according to claim 17 Wherein the active 
agent comprises sodium carbonate ant the activating means 
comprises citric acid. 

21. The device according to claim 17 Wherein the active 
agent comprises sodium aZide and the activating means 
comprises a spark generating apparatus. 

22. A method for introducing a ?rst ?uid into a second 
?uid stream comprising the steps of: 

providing an enclosure for releasably retaining the ?rst 
?uid; 

providing a second ?uid stream; and 

causing the release of the ?rst ?uid from the enclosure 
into the second ?uid stream, upon associating of the 
predetermined condition With the second ?uid stream. 

23. The method according to claim 22 Wherein the step of 
detecting a predetermined condition comprises the step of 
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sensing a condition associated With the second ?uid stream 
through at least one sensor associated With the second ?uid 
stream. 

24. The method according to claim 22 Wherein the step of 
causing the release of the ?rst ?uid comprises the step of 
actuating an electrochemical cell associated With the enclo 
sure. 

25. The method according to claim 22 Wherein the step of 
causing the release of the ?rst ?uid comprises the step of 
moving a moveable member associated With the enclosure to 
release the ?rst ?uid into the second ?uid stream. 

26. The method according to claim 22 Wherein the step of 
moving a moveable member comprises the step of actuating 
an electrochemical cell associated With the moveable mem 
ber. 
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27. The method according to claim 22 Wherein the step of 
causing the release of the ?rst ?uid comprises the step of 
actuating a mechanically activated chemical cell associated 
With the enclosure. 

28. The method according to claim 22 Wherein the pre 
determined condition includes one or more of the group 

consisting of humidity, temperature, pH, conductivity, pres 
sure and/or combustion. 

29. The method according to claim 22 Wherein the step of 
causing the release of the ?rst ?uid comprises forcing the 
?uid from the enclosure through the force of gravity. 


