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(57) ABSTRACT 

(76) Inventor: George J. Clark, St. Clair, MI (US) The invention is an on-demand electric water heater which 
includes one heater housing having an electric cartridgeheat 

(21) Appl. No.: 13/046,817 ing element Surrounded by at least one waterheating chamber 
containing a partition member mounted on the top cover or 

(22) Filed: Mar. 14, 2011 base cover of the heater housing to define opposing flow 
passages along the longitudinal direction of the electric car 

Publication Classificati tridge heating element Such that as cold water enters the DCOSSO housing and proceeds along the opposing flow passages, heat 
(51) Int. Cl. generated by the electric cartridge heating element is 

F24H I/20 (2006.01) absorbed by the incoming cold water flowing along the 
F24H 9/20 (2006.01) opposing flow passages to minimize heat losses from the 
F24H I/O (2006.01) on-demand electrical water heater. 
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ELECTRICWATER HEATING ELEMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

0002. Not applicable. 

REFERENCE TO SEQUENCE LISTING 
0003) Not applicable. 

BACKGROUND OF THE INVENTION 

0004. 1. Field of the Invention 
0005. The present invention is directed to providing hot 
water through the use of a tankless water heater unit which is 
specifically adapted to heat water on a continuous on-demand 
basis as the water passes from a conventional water Source 
along a path of water flow through the unit and along an outlet 
path for commercial or residential use. 
0006 2. Description of the Related Art 
0007. The most common approach today to obtaining 
heated water in both domestic and commercial settings 
involves the utilization of large storage tanks for the storage 
of hot water. Although Such heated Storage tank systems can 
provide hot water at a relatively good flow rate, inefficiency is 
prevalent in such types of water heater assemblies due to the 
fact that the water maintained within Such storage tanks is 
effectively reheated continuously even when the storage tank 
is not being utilized on a regular or continuous basis. 
0008 Another approach to providing hot water involves 
the use of continuous flow or “tankless' water heaters 
wherein the water is almost instantaneously heated as it 
passes along a continuous flow system. Such continuous flow 
or tankless water heating systems are far more efficient from 
the standpoint of expending energy for the purpose of heating 
water which is currently being used. However, one serious 
common drawback of traditional tankless continuous water 
heating systems is their inability to provide hot water at high 
flow rates. Typically, traditionally tankless water heater sys 
tems have difficulty providing domestic hot water (e.g., for 
shower water with a temperature of approximately 90°-100° 
F. (32°-38°C.)) at flow rates greater than approximately six 
gallons per minute (22.7 liters per minute). Such existing 
factors in the currently available continuous flow water heat 
ers result in restricting usage to limited domestic applications 
and no usage in commercial applications wherein industrial 
applications processed hot water is typically water with a 
temperature of at least 140°F. (60°C.) or higher. 
0009. Other than limited flow rates, there are additional 
drawbacks which have been defined in the use of continuous 
flow "tankless water heaters. It is difficult to regulate the 
output temperature as flow rates fluctuate without the use of 
expensive and complex controls. Another existing and known 
problem with instantaneous water heaters is the lack of reli 
ability with frequent breakdowns, therefore, requiring the 
need for frequent maintenance and repair. 
0010. The prior art has proposed some continuous flow 
water heaters of the type referred herein. The patent to Insley, 
U.S. Pat. No. 4,762.980, discloses an apparatus for electri 
cally heating water utilizing at least two electrically powered 
heating resistance elements disposed sequentially along a 
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path of flow but wherein separate chambers in which the 
separate heating elements are arranged are connected by a 
single common port or opening located at a common end of 
both the chambers and heating elements. Insley discloses his 
heating elements as a continuous electric resistance heating 
coil extending Successfully through separate interior chan 
nels rather than two totally segregated elements. The heating 
coils controlled by temperature controller means having a 
temperature sensor to reduce or eliminate the effects of radi 
ant energy generated by the heating coil on the temperature 
SSO. 

0011 Todd, U.S. Pat. No. 4,567.350, discloses an instan 
taneous electric water heaterfor both household and commer 
cial use including a plurality of sequentially arranged indi 
vidual heating chambers connected in series flow relationship 
between a cold water inlet and a hot water outlet wherein 
heating elements are energized by a flow Switchat the time the 
hot water is demanded and are controlled by an adjustable 
thermostat which sets the outlet hot water temperature. An 
adjustable regulator is provided to assure that the water flow 
rate will not exceed the capacity of the heater to heat the water 
to a minimal acceptable level. 
0012 U.S. Pat. No. 4,604,515 issued to Davidson and U.S. 
Pat. No. 4,638,147 issued to Dytch et al. includes a solid state 
Switch to control electrical current to the heating elements. 
Dytch mounts the solid state switch on a wall of the heating 
chamber, thereby cooling the Switch while recovering gener 
ated heat. Dytch also teaches locating a temperature sensor at 
the outlet of the heater. 

0013 Hurko, U.S. Pat. No. 4,808,793 discloses a tankless 
electric water heater having an instantaneous hot water output 
which includes an open ended folded tubular conduit having 
a separate metal sheath emerging heating element inserted 
into each end of the conduit. This patent also discloses the use 
of a self regulating (PTC) heating cable either disposed in or 
wrapped around the tubular conduits which is continuously 
energized independently of the metal sheathed heating ele 
ments so as to maintain the water in the tubular conduits at a 
constant predetermined temperature. 
0014 U.S. Pat. No. 5,479,558 to White, Jr. et al. describes 
a flow-through tankless water heater with a flow switch. The 
flow Switch has an armanda ball joint, but requires significant 
water flow to energize the flow switch. 
0015 U.S. Pat. No. 6,552,283 to Cabrera describes a flow 
switch. The flow switch has a floating magnetic set of balls 
that have a specific gravity higher than water yet will float 
upwardly in a pipe when water flows, thereby coming into 
proximity with a magnetic Switch and energizing the heating 
elements. The floating set of magnetic balls must be retained 
within the pipe to prevent them from flowing out of the water 
heater. This requires screens within the flow of water which, 
in many circumstances, corrode or clog during use. 
0016. A need therefore continues to exist for hot water 
delivery systems that can provide hot water in a more energy 
efficient manner than storage tanks systems yet still deliver 
hot water at the higher flow rate associated with storage tank 
systems. 

BRIEF SUMMARY OF THE INVENTION 

0017. The present invention relates to an instantaneous 
on-demand hot water system which passes the incoming 
water through at least one surrounding continuous flow cham 
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ber. Each chamber includes an electric heating element which 
is activated as the continuous flow of water enters the cham 
ber. 
0018. In accordance with the present invention, the instan 
taneous on-demand water heater provides hot water at a high 
flow rate and even temperature by passing the water to be 
heated through a tortuous labyrinth path in a chamber enclo 
Sure Surrounding the electrical heating element providing the 
Source of heat. In order to insure that the instantaneous on 
demand hot water system consumes power only when the 
user demands hot water, the instantaneous water heater has a 
flow control responsive to the flow of water to turn on the 
electric heating element. Further, the electric heating ele 
ment, as a safety device, is also controlled by a high tempera 
ture sensing switch which will shut off the electrical heating 
element upon sensing that the high temperature limit has been 
exceeded. Also, an adjustable thermostat is used to set the 
final temperature of the hot water output of the heating device. 
0019. The on-demand heating system in accordance with 
the present invention utilizes a vertically oriented enclosure 
containing an inner upright baffle which directs the flow of the 
incoming water from its waterinlet located at the lowest point 
of the enclosure, upwards along the length of the vertically 
oriented enclosure to the top of the enclosure where the 
incoming water is made to overflow the baffle and reverse its 
flow from upward to downwards into direct contact with the 
outer wall of the internal electric heating element such that 
heat carried outwards from the electric heating element is 
absorbed by the flowing water as it flows along the path within 
the Surrounding chamber. 
0020. Accordingly, it is a principal object of the present 
invention to provide an improved on-demand instantaneous 
electric hot water system. 
0021. It is another object of the present invention to pro 
vide an improved energy efficient electrical hot water system. 
0022. It is yet another object of the present invention to 
provide an on-demand hot water system which has precise 
temperature regulation to insure that the water is delivered at 
an even temperature. 
0023 Yet a further object of the invention is to provide an 
on-demand water heater having means for regulating against 
excessive hot water demand, means for limiting the water 
temperatures in the event of thermostat malfunctions, and 
means for activating the water heater only when hot water is 
desired by the user. 
0024. Other objects and advantages of the invention will 
become apparent from the following detailed description and 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIG. 1 is a schematic diagram of the on-demand 
electric hot water heater system; 
0026 FIG. 2 is a cross-sectional view of the cartridge 
heater element of the present invention; and 
0027 FIG. 3 illustrates the use of the present invention in 
the making of a cup of coffee. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0028. With reference to the figures, an on-demand instan 
taneous hot water heating system 5 having a cold water inlet 
10 and hot water outlet 12 is shown. The improved water 
heater will provide instant hot water to a location or locations 
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where hot water is to be delivered. Such locations may 
include a bathroom or kitchen sink, a shower stall, a washer in 
the laundry room and/or a bathing facility, including any one 
of many industrial or commercial applications. 
0029. As the cold water enters, it passes through a flow 
control valve 14 in communication with the cold water inlet 
10 and a control unit 56 which helps maintain a constant flow 
rate for the incoming water. A one-way check valve 16 also 
communicates with the cold water inlet 10 to prevent back 
flow from the on-demand instantaneous hot water heating 
system 5. 
0030. In the illustrated embodiment, the cold water enters 
the first of a series of tubular heating chambers 18 surround 
ing a cartridge heating element or heating source 20. The 
radially outermost heating chamber consists of an outermost 
tube 22 of copper or stainless Steel tubing Surrounding one or 
more inner tubes or partitions 24a of copper or stainless Steel 
tubing. Both inner and outermost tubes 24a, 22 have a first 
end 26 and second end 28. The outermost tube 22 is perma 
nently interconnected at the first end 26 to a top cover 30 and 
to a base cover 32 at the second end 28 to create a sealed 
tubular housing 33 that is completely sealed with the excep 
tion of a cold water inlet 10 in the outermost tube 22 and a hot 
water outlet 12 in the base cover 32. The electrical cartridge 
heating element 20 is approximately centrally mounted 
within a passage 36 in the top cover 30 and sealed in the top 
cover 30 by a elastomeric seal 35 mounted within the passage 
36. The electrical cartridge heating element 20 is suspended 
within the sealed tubular housing 33 and has a stainless steel 
outer Surface. The electrical cartridge heating element 20 is an 
off-the-shelf item and is readily available in a variety of 
output capacity sizes from a variety of heater control Suppli 
CS. 

0031. The one or more inner tubes 24 have only one of 
their first or second ends 26, 28 fixed or interconnected with 
either the top cover 30 or the base cover 32. In the preferred 
embodiment shown, the second end 28 of the first inner tube 
24a is permanently fixed to the base cover 32 while the first 
end 26 extends to within approximately one-half (/2) inch of 
the top cover 30 to leave an opening 38 between the first end 
26 and the bottom 39 of the top cover 30. A second inner tube 
24b is mounted radially inwards of the first inner tube 24a. 
This second inner tube 24b has its first end 26 permanently 
fixed to the top cover 30 while its second end 28 is suspended 
downwards to within approximately one-half (/2) inch of the 
top 37 of the base cover 32 to leave an opening 40 between the 
second end 28 of the second inner tube 24b and the base cover 
32. A third inner tube 24c is radially inward of the second 
inner tube 24b and like the first inner tube 24a, its second end 
28 is fixed to the base cover 32 while its first end 26 extends 
toward the top cover 30 but terminates approximately one 
half (/2) inch away from the bottom surface 39 of the top 
cover 30 to define an opening 42 between the first end 26 of 
the third inner tube 24c and the top cover 30. This arrange 
ment defines two chambers A, B, each chamber having an 
inner tube acting like a baffle or partition to define longitudi 
nal passages, one being an inlet passage and the other a return 
passage through which the water flows that Surrounds the 
cartridge heating element 20. 
0032. The cold water, after flowing through the one-way 
check valve 16 and flow control valve 14 enters the first 
chamber Avia a three-quarter inch to one inch coldwater inlet 
connection 10 near the second end 28 of the outermost tube 22 
and enters into the inlet passage 44 between the outermost 
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tube 22 and the first inner tube 24a after passing through the 
adjustable flow control valve 14 and begins to rise in the inlet 
passage 44 towards the top cover 30. When the water level 
reaches the top of the first inner tube 24a where the opening 
38 exists, the water will spill over the first inner tube 24a and 
by way of an opening 38, the water will begin to flow down 
wards along the return passage 46 between the first inner tube 
24a and the second inner tube 24b within the first chamber A. 
A great deal of turbulence is created in the flow of the water by 
the fact that the water is forced to completely change direction 
as it flows through the opening 38 and downwards along the 
return passage 46 between the first and second inner tubes 
24a, 24b. Because of this turbulence, the water flow becomes 
a good heat absorber of any heat that radially dissipates from 
the cartridge heating element 20. As the water continues to 
flow downwards in the return passage 46 between the first and 
second inner tubes 24a, 24b, it will be diverted by the base 
cover 32 and be forced through the opening 40 to change 
directions and begin to flow upwards in the incoming passage 
48 of the second chamber B between the second inner tube 
24b and the third inner tube 24c. Again, the flow will be very 
turbulent because of the reversal of directions from the return 
passage 46 in the first chamber A to the incoming passage 48 
of the second chamber B. Any heat that is radially dissipated 
from the cartridge heating element 20 will be absorbed by the 
turbulent water flow in the various passages Surrounding the 
cartridge heating element 20 which results in preheating of 
the incoming cold water and significantly reduces heat losses 
from the cartridge. 
0033. The flow pattern of the first chamber A now repeats 

itself. That is, the water will rise in the incoming passage 48 
between the second inner tube 24b and the third inner tube 
24c until it reaches the opening 42 near the top cover 30 and 
spill over into the second chamber's return passage 50 
between the outer surface of the cartridge heating element 20 
and the third inner tube 24c where it will absorb the majority 
of the heat output of the cartridge heating element 20 as it 
travels downward towards the hot water outlet 12 in the base 
cover 32. An outlet passage 52 is created in the base cover 32 
so that the heated water can flow out of the sealed tubular 
housing 33 and into a three-quarter inch to one inch outlet 
connection where a hot water temperature probe 54 monitors 
the temperature of the heated water. This hot water is then 
delivered to its final use destination. 

0034. In the preferred embodiment, the radial distance 
between the cartridge heating element 20 and the third inner 
tube 24C, as well as the radial distance between the third 24c 
and second inner tube 24b, second 24b and first 24a inner 
tubes and first 24a inner tube and the outermost tube 22, was 
selected to be approximately 20 to 30 thousands of an inch 
(0.020-0.030) in order to obtain an output flow of approxi 
mately 18 ounces per minute for a 140° F. rise in water 
temperature using a 3000 watt, 3/4 inch diameter cartridge 
heating element 20. The cold water incoming temperature 
was measured to be between 55° F and 60° F. With this 
arrangement, a 3/4 inch diameter 4000 w cartridge heating 
element 20 produced a hot water flow rate of approximately 
24 ounces per minute, again, with 140°F. rise in water tem 
perature. From these results, it appears that the preferred 
embodiment produces an approximate flow of six ounces of 
hot water per minute with a 1000 watt cartridge and 140°F. 
temperature rise and the flow increases in direct relationship 
to the wattage of the cartridge heating element 20 used. That 
is, a 2000 watt cartridge will produce 12 ounces per minute at 
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hundred and 140°F. rise in temperature while a 3000 watt 
heating cartridge will produce hot waterflow of 18 ounces per 
minute 140°F. rise in water temperature. As the radial dis 
tance between incoming passages and return passages within 
each chamber increases, in an attempt to attain higher capac 
ity heaters, the wattage output of the cartridge heating ele 
ment 20 will need to be calculated in order to obtain a prede 
termined temperature rise in the hot wateras it passes through 
the tubular housing. Because of its design and the passages of 
water Surrounding the cartridge heating element 20, the on 
demand cartridge heater is very efficient since any heat loss 
radially is absorbed by the water in the Surrounding passages 
and this captured heat will preheat the incoming cold water, 
thereby, significantly increasing the efficiency of the car 
tridge heater housing. A person skilled in the art will quickly 
recognize that the number of chambers used to surround the 
hot water cartridge may vary as a function of the application. 
For example, a larger cartridgeheater, i.e. 12,000-15,000 watt 
having higher heat losses may benefit from four chambers 
Surrounding the heater cartridge to capture heat loss and to 
use Such heat loss to preheat the colder incoming water. 
0035. At the hot water outlet 12 is located a hot water 
temperature probe 54, which may incorporate a high tempera 
ture cut-off switch for added safety protection. Such safety 
item is generally required by local building codes. 
0036. As shown in FIG. 1, an electronic control unit 56 is 
mounted between an electrical power source 58 and the car 
tridge heating element 20. The electronic control unit 56 
supplies power to the heating element 20. The electronic 
control unit 56 also communicates with the flow control valve 
14 and hot water temperature probe 54 so as to enable pro 
gramming of the flow of water through the cartridge heating 
element 20 as well as to probe the hot water temperature 
outlet of the cartridge heating element 20 to enable continu 
ous operation within the prescribed parameters of the on 
demand instantaneous hot water heating system 5. The elec 
tronic control unit 56 is powered through a switch 60 which 
may be conveniently placed depending upon the application. 
0037. As set forth above, larger capacity cartridge heaters 
will result in the ability to significantly increase larger hot 
water delivery rates. It is also within the knowledge of a 
person skilled in the art, that if greater flow rates are needed a 
plurality of cartridge heaters with a known capacity may be 
used in conjunction with a set-up using a manifold to collect 
the output of the plurality of cartridge heaters to provide a 
large Supply of on-demand instant hot water. 
0038 FIG.3 illustrates an application of the current inven 
tion. The on-demand instantaneous hot water system illus 
trated in FIG. 1 is mounted with a housing 62 of a modern 
coffee maker, having a brewing chamber 64 overhanging a 
coffee pot 66 sitting on an electric warming device 68. When 
a pot of coffee is desired, the appropriate measure of coffee 
grounds is placed within a filter (not shown) in the brewing 
chamber 64 and the switch is activated. Hot water is instan 
taneously delivered to the brewing chamber 64 by the car 
tridge heater system for the desired number of cups selected 
by the user. 
0039. From the foregoing, it will be seen that the invention 

is one well adapted to obtain all of the objects herein set forth, 
together with other advantages which are obvious and which 
are inherent to the structure. 

0040. It will be understood that certain features and sub 
combinations are of utility and may be employed without 
reference to other features and sub-combinations. This is 



US 2012/0237191 A1 

contemplated by and well within the scope of the claims. 
Although one embodiment has been shown in the drawings, 
many other embodiments may be made of the invention with 
out departing from the scope thereof. It is to be understood 
that all matter herein set forth shown in the accompanying 
drawings is to be interpreted as illustrated and not in a limiting 
SSC. 

What is claimed is: 
1. An on-demand electrical hot water heater comprising: 
at least one water heating chamber having an inlet passage 

and an outlet passage, said at least one water heating 
chamber having one end and an opposite end; 

atop cover member mounted to said one end of said at least 
one water heating chamber, said top cover member hav 
ing a passage therethrough; 

an electrical heating element sealingly mounted in said 
passage of said top cover member, said electrical heating 
element further Suspended in said at least one water 
heating chamber and having a peripheral Surface; 

means for connecting said electrical heating element to a 
source of electric power; 

said at least one water heating chamber Surrounding said 
electrical heating element to define a sealed heaterhous 
ing having said inlet and said outlet; 

a base cover mounted to said opposite end of said at least 
one water heating chamber, said base cover having an 
opening therethrough, said opening defining said outlet 
passage. 

said at least one water heating chamber further having: 
an outer wall; 
an inner wall defined by said peripheral surface of said 

electrical heating element; and 
a partition member mounted to one of said top cover or 

base cover, to define opposing flow passages along the 
longitudinal direction of said electrical heating ele 
ment, 

whereby as cold water enters said inlet and proceeds 
along said opposing flow passages, heat generated by 
said electrical heating element is absorbed by said 
incoming cold water flowing along said opposing 
flow passages Such as to minimize heat losses from 
said on-demand electrical water heater; and 

means for connecting said electrical heating element to a 
source of electrical power. 

2. The on-demand electrical hot water heater as claimed in 
claim 1 further comprising means responsive to the flow of 
water through said at least one water heating chamber for 
activating a flow sensor in response to the flow of water 
exceeding a predetermined threshold. 

3. The on-demand electrical hot water heater as claimed in 
claim 1 further comprising means responsive to the tempera 
ture of the water flowing out of the hot water outlet for 
activating a temperature sensor in response to the temperature 
of the water at said hot water outlet exceeding a predeter 
mined adjustable threshold temperature. 

4. The on-demand electrical hot water heater as claimed in 
claim 1 wherein said power connecting means further com 
prises: 

means responsive to the flow of water through said at least 
one waterheating chamber for activating a flow sensorin 
response to the flow of water exceeding a predetermined 
threshold; 

means responsive to the temperature of the water flowing 
out of the hot water outlet for activating a temperature 
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sensor in response to the temperature of the water at said 
hot water outlet exceeding a predetermined adjustable 
threshold temperature; and 

an electronic control unit for connecting said electrical 
heating element to a source of electrical power in 
response to said means responsive to the flow of said 
water and means responsive to the temperature of said 
water being simultaneously in an activated State. 

5. The on-demand electrical hot water heater as claimed in 
claim 1 further comprising a one-way flow valve mounted to 
an incoming cold water line to prevent backflow of said 
incoming cold water. 

6. An on-demand electrical hot water heater comprising: 
at least one water heating chamber having an inlet and an 

outlet; 
an electrical heating element disposed in said at least one 

water heating chamber, said electrical heating element 
having a peripheral Surface; 

means for connecting said electrical heating element to a 
source of electric power; 

said at least one water heating chamber Surrounding said 
electrical heating element to define a sealed heaterhous 
ing having said inlet and said outlet, said at least one 
water heating chamber having a closed end and a partly 
open end, said electrical heating element mounted in 
said closed end; 

said at least one waterheating chamber further comprising: 
an outer wall; 
an inner wall defined by said peripheral surface of said 

electrical heating element; and 
a partition member mounted to one of said closed end or 

partly open end of said at least one water heating 
chamber to define opposing flow passages along the 
longitudinal direction of said electrical heating ele 
ment whereby as cold water enters said inlet and 
proceeds along said opposing flow passages, heat 
generated by said electrical heating element is 
absorbed by said incoming water flowing along said 
opposing flow passages such as to minimize heat 
losses from said on-demand electrical hot water 
heater. 

7. The on-demand electrical hot water heater as claimed in 
claim 6 further comprising means responsive to the flow of 
water through said at least one water heating chamber for 
activating a flow sensor in response to the flow of water 
exceeding a predetermined threshold. 

8. The on-demand electrical hot water heater as claimed in 
claim 6 further comprising means responsive to the tempera 
ture of the water flowing out of the hot water outlet for 
activating a temperature sensor in response to the temperature 
of the water at said hot water outlet exceeding a predeter 
mined adjustable threshold temperature. 

9. The on-demand electrical hot water heater as claimed in 
claim 6 wherein said power connecting means further com 
prises: 
means responsive to the flow of water through said at least 

one waterheating chamber for activating a flow sensorin 
response to the flow of water exceeding a predetermined 
threshold; 

means responsive to the temperature of the water flowing 
out of the hot water outlet for activating a temperature 
sensor in response to the temperature of the water at said 
hot water outlet exceeding a predetermined adjustable 
threshold temperature; and 
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an electronic control unit for connecting said electrical 
heating element to a source of electrical power in 
response to said means responsive to the flow of said 
water and means responsive to the temperature of said 
water being simultaneously in an activated State. 

10. The on-demand electrical hot water heater as claimed 
in claim 6 further comprising a one-way flow valve mounted 
to an incoming cold water line to prevent backflow of said 
incoming cold water. 

11. An on-demand electrical hot water heater comprising: 
a heater housing having: 

an outer wall having a cold water inlet; 
a top cover member at one end, said top cover member 

having a passage therethrough; 
a base cover member at an opposite end, said base cover 
member having a passage therethrough, said passage 
defining an outlet; 

an electrical heating element sealingly mounted in said 
passage of said top cover member, said electrical heat 
ing element further Suspended in said heater housing 
and having a peripheral Surface; 

means for connecting said electrical heating element to 
a source of electric power; 

at least one water heating chamber Surrounding said 
electrical heating element; 

said at least one chamber defining said outer wall of said 
heater housing: 

an inner wall defined by said peripheral surface of said 
electrical heating element; and 

at least one partition member mounted to one of said top 
cover member or base cover member to define oppos 
ing flow passages along the longitudinal direction of 
said electrical heating element, whereby as said cold 
water enters said cold water inlet and proceeds along 
said opposing flow passages, heat generated by said 
electrical heating element is absorbed by said incom 
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ing cold water flowing along said opposing flow pas 
sages such as to minimize heat losses from said on 
demand electrical hot water heater. 

12. The on-demand electrical hot water heater as claimed 
in claim 11 further comprising means responsive to the flow 
of water through said at least one water heating chamber for 
activating a flow sensor in response to the flow of water 
exceeding a predetermined threshold. 

13. The on-demand electrical hot water heater as claimed 
in claim 11 further comprising means responsive to the tem 
perature of the water flowing out of the hot water outlet for 
activating a temperature sensor in response to the temperature 
of the water at said hot water outlet exceeding a predeter 
mined adjustable threshold temperature. 

14. The on-demand electrical hot water heater as claimed 
in claim 11 wherein said power connecting means further 
comprises: 
means responsive to the flow of water through said at least 

one waterheating chamber for activating a flow sensorin 
response to the flow of water exceeding a predetermined 
threshold; 

means responsive to the temperature of the water flowing 
out of the hot water outlet for activating a temperature 
sensor in response to the temperature of the water at said 
hot water outlet exceeding a predetermined adjustable 
threshold temperature; and 

an electronic control unit for connecting said electrical 
heating element to a source of electrical power in 
response to said means responsive to the flow of said 
water and means responsive to the temperature of said 
water being simultaneously in an activated State. 

15. The on-demand electrical hot water heater as claimed 
in claim 11 further comprising a one-way flow valve mounted 
to an incoming cold water line to prevent backflow of said 
incoming cold water. 


