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HOT WATER DI STRI BUTI O\ SYSTEM fThe,&i nvienti.on rel ates to a hot_vater
_distribution 5 system for exanple a denestic hot wat erZ%@rﬁ&ﬁ h a
punp f.or secondary circulation. In order to provide the imediate flow of
hot water at all hot water outlets, hot water froma hot water 10 supply
(i.e. a~hot water tank), is circulated at a slow speed by a circulation
punp. The cooled return flow nust re-enter the tank. Htherto, this has
required a special opening in the wall of the tank in its |ower region.

Most tanks do not have such an opening. 15 Therefore, a

di sadvant age of conventional <circulation systens is that installation is
difficult and can be done only if the tank has connectors for return flow.

I n addition, the installation of & Circulation |oop requires a check

val ve. bet ween the tank ag =X ¢ oyanidy Of the punp. This
check val ve prevents the he hot water pipe, and
protects the punp froma current flowng in the opposite direction opposite
to the liquid conveyed by -2- the punp. This check valve requires a

consi der abl e

The invention relates to a hot water distribution
5 system for example a domestic hot water system, with a
pump for secondary circulation.

In order to provide the immediate flow of hot water at
all hot water outlets, hot water from a hot water
10 supply (i.e. a hot water tank), is circulated at a slow
speed by a circulation pump. The cooled return flow
must re-enter the tank.. Hitherto, this has required a
special opening in the wall of the tank in its lower
region. Most tanks do not have such an opening.
15 Therefore, a disadvantage'of conventional circulation
systems is that installation is difficult and can be
done only if the tank has connectors for return flow.
In addition, the iﬂstallation of a circulation loop
requires a check valve between the tank and the
20 pressure side of the bump. This check valve prevents
the backflow of cold water to the hot water pipe, and
protects the pump from a current flowing in the
mogpoSite direction opposite to the liquid conveyed .by
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initial pressure in or der to'bpéh. Thi s’ pressure nmust be provided by the
punp which therefore requires a considerably |larger notor than i s necessary

for the 5 circulation node itself. An object of the present invention
is to provide a hot water distribution system which includes a secondary
circulation but does not require a hot water tank with 10 speci al 'y

configured openings. Broadly stated, the invention provides a hot water
distribution systemincluding a hot water distribution line with an outl et
for selectively discharging hot 15 water; a hot water tank; neans for
heating water in the tank for discharge fron1sa|d outl et through the
distribution line; a circulation purp a circulation |ine coupled to the
distribution line to return water therefromto the tank; and a coupling

i ncl udi ng at 20the |BEWR. { HTB48,cheGK s valve xegu SaﬂcFWlﬂel ng

coupled to a po t he hot water tapk, a second of,the openin belng
coupl ed so thatiﬂiﬁiél ﬁ?d?ﬁéh# '|ST$%§LRWR§; %H@
t hrough said -3 R(idtadt %thﬁet ag i ar#iu% Hd oé t he ORGGI na be| ng
considerably larger motor than is necessary for the
5 circulation mode itself.

An object of the present invention is to provide a hot
water distribution system which includes a secondary
circulation but does not require a hot water tank with

10 specially configured openings.

Broadly stated, the invention provides a hot water
distribution system including a hot water distribution
line with an outlet for selectively discharging hot

15 water; a hot water tank; means for heating water in
the tank for discharge from said outlet through the _
distribution line; a circulation pump; a circulation A
line coupled to the distribution line to return water
therefrom to the tank; and a coupling including at

20 least three cpenings, a first of said openings being
coupled to a port in the hot water tank, a second of
the openings being coupled so that water from the
'ci:culation line is returned by the pump through said



arr anged in water
In a first €enbodi

T-fitting that forms a unit with the punp,

wat er outlet of t
t her mal I'y insul at

onto the inside of the maiin leg of the T-fitting, and its open end

produces a jet di

penetrates the hi
rest of the water
val ves hi nder ini

fl ow ecommuni eation With the tank through said port.
ment of the invention, the coupling conprises a

he tank. The connection is preferably made through a

and i s connected to the hot

ing tube which is connected to a thin tube 10 mount ed

rected downwardly. This jet of return flow, being cooler
and therefore heavier than the hot vvat er in the upper region of the tank,

ghest hot water | ayer, before it blends with the

in the tank. %s known t hat conventi onal check
tial filling of the

ystem wi th wat er. The expul sion of
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In a first embodiment of the invention, the coupling
comprises a T-fitting that forms a unit with the pump,
and is connected to the hot water outlet of the tank.
The connection is preferably made through a thermally
insﬁlating tube which is connected to a thin tube
mounted onto the inside of the main leg of the
T~fitting, and its open end produces a jet directed
downwardly. This jet of return flow, being cooler and
therefore Mavier than the hot water in the upper
region of the tank, penetrates the highest hot water
layer, before it blends with the rest of the water in
the tank. It is known that conventional check valves
hinder initial filling of the system with water. The
expulsion of the enclosed air is only possible, if a
powerful stream of water drives the air out. For 'this
reason, the circulation lines used to date, have a
significantly larger cross-sectibn than required for
the circulation of water. In this embodiment of the

_invention, a flooding device ensures suitable expulsion
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of the air in the circdlation Ii'ne, "beduase as the circulation line is
initially filled with water, the air will be displaced w thout high water
velocity. This flooding device allows reduction of the cross- section 5
of the circulation line to about 10 percent of that of the hot wat er

di stribution Iine. This makes it possible to use thin, manually
bendabl e copper or plastic tubing, which can be laid parallel to the
distribution line. Because of its very small dianeter, 10 the tubing

can be installed within the same insulating wap. A second enbodinent of
the invention places the coupling for secondary circulation on a dip
tube for 15 the hot water tanks= 4 lI-n this case, the cool return flowis
guided to the |ower part of the tank. This arrangenent allows the
instal | ati on ofof whepaipsinothe f inenlagdonr tineul cheanase asd the for.
cold water circulation to prevent ice build up in the col dwater 20

system - 5- qircudagdent hbine hdla dndtdaddynEilled wish watgr,y th@er st ood,

the af i d di f the ipventi '
e aforesai d ebodl TiNEe Slaplacad withoat high water velocity. This

flooding device allows reduction of the cross- section
5 of the circulation line to about 10 percemt of that of
the hot water distribution line. This makes it
possible to use thin, manually bendable copper or
plastic tubing, which can be laid parallel to the
distribution line. Because of its very small diameter,
10 the tubing can be installed within the same insulating

wrap.

A second embodiment of the invention places the
coupling for secondary circulation on a dip tube for

15 the hot water tank. In this case, the cool return flow
is guided to the 1lower part of tha tank. This )
arrangement allows the installation of two pumps, one 'Qd
for hot water circulation, and one for cold water
circulation to prevent ice build up in the coldwater

20 system.
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will be described in detail byssay of*«exaiftple with reference to the
.acconpanying drawings in which: 5 Figure 1 shows the circulation punp
mounted on a T-fitting which is fixed on the hot water outlet on top of the
t ank, Flgure 2 shows a unit consisting of a first punp for 10 hot wat er
C|rculat|on and a second for cold water circulation, fixed on a dip tube
for the tank, Figure 3 diagramatically shows a piping system for the punp
shown in Figure 2, Figure 4 shows an electrical circuit for the punps 15
shown in Figure 2, for off-periods such as night time, Figure 5 shows the
sanme circuit during the short period in which cold water is circulated in
order to test the tenperature of the ter, and Figure 6 shows the sane
cireuit during the period in 20 ch any ice build up is melted. - 6-

Fi g€ 1 depicts cid; I;&H%:at £PUPR, @ S ver pI ane
t hr ough the'Tflt%#ng e %ﬁﬁp conprlsesn?EQ puﬁ%fnp or and t?
housing 2 with understood, the aforesaid embodiments of the lnventlon

will be described in detail by way of example with

reference to the accompanying drawings in which:

Figure 1 shows the circulation pump mounted on a
T—fitting'which is fixed on the hot water outlet on top
of the tank, | '
Figure 2 éhows a unit consisting of a first pump for
10 hot water circulation and a second for cold water
circulation, fixed.on a dip €ube for the tank,
Figu:em 3 diagﬁamatically shows a piping system for the
pump shown in Figure 2, |
Figure 4 shows an electrical circuit for the pumps
15  shown in Figure 2, for off-periods such as night time,
Figure 5 shows the same circuit during the short period .
s in which cold water is circulated in order to test the
temperature of the water, and
Figure 6 shows the same circuit during the period in
20 which any ice build up is melted. |
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i mpel ler 3. This punp is connected by nmeans of tube 4 5 to the verti cal
tube 5 of the T-fitting. The T-fitting has a threaded opening 6 on top,

for connection of the hot water distribution pipe. At its bottomend, the
tube 5 has a union 7. This union 7 is screwed onto the outlet nipple 9 of
the hot water tank 10. The 10 circulation tube 12, nade frompiastic
or copper, and having a considerably smaller dianmeter than the hot water
distribution pipe, leads into the suction side of the punp housing 2. The
tube 4, preferably nade of stainless steel, is brazed into the outlet
openi ng 20 15 of the punp 1, 2. The tube 4 extends into the tube 5 and
I's connected to tube 23. Aring 256§ & 1 ocated at the open end of the tube 4

Whose. di amot or TAPR 1 ASPISES A STl aRian BHRP b SERES-A9Ctiomne (e
moversnt of thSbal TOreHialo KR eoniB kneriee s Bhe mBoer m 1 s
R o e Ry e R
impeller 3. This pump is connected by means of tube 4
5 to the vertical tube 5 of the T-fitting. The T-fitting
has a threaded opening 6 on top, for connection of the
hot water distribution pipe. At its bottom end, the
tube 5 has a union 7. This union 7 is scrawad:.onto
the outlet nipple 9 of the hot water tank 10. The
10 circulation tube 12, made from plastic or copper, and
having a considerably smaller diameter than the hot
vater distribution pipe, leads into the suction side of
the pump housing 2. The tube 4, preferably made of
stainless steel, is brazed into the ocutlet opening 20
15 of the pump 1, 2. The tube 4 extends into the tube 5
and is connected to tube 23. A ring 25 is located at
the open end of the tube 4 and has a nonconcentric hole ~
26. The tube 4 contains a valve ball 27, whose
diameter is somewhat larger than that of the hole 26.
20 The tube 4 also contains a horizontal separating wall
28 that restricts the movement of the ball 27. In
contrast to check valves, this ball 27 permits water to
_flow, without any pressure drop, through the tube 4,



acts as a non-returm . valve for.iwat'er £l owing in the opposite direction
.to that conveyed by punp 1, 2. A thernostatic switch 30, located in
the punp notor 1, 5 switches off the punp as soon as the tenperature
of the water entering via the circulation tube 12 has risen to a given

val ue; and switches it on again as soon as the water tenperature in_the
pump 1, 2 falls below a differential of about 15F bel ow the desired hot
wat er 10 tenperature. A fin 8, nade preferably of copper sheet netal,
extracts heat fromthe tube 4 80 that the punp 1, 2 cools down if it is
not in action. As long as the nmotor 1 is running, the inpeller 3 produces
pressure in the punp housing 2. Suct i..,orl Is applied to circulation 15

tube 12. Discharge is made through the hole 26 and the tubes 4 and 23, so
t hatwkihe cool ed ¢ ' t 4. n | tagk 1 s a

j et pointing domﬁ\ﬁgh%ﬁ%é%@&aogﬁn&g%%i%‘.{u%% tggk lgu?s not

necessary. AS SOQtds hRer AONGH Liuthith! Chadfe 2for watld Hl6tinkhen LHED 1. 2

off, the circulation stops and the hot water piping and punp Rousing 2 cool

off.  The cycl e oppokiteadiidéctifors 39 that! 66nvéyed 'y putips 390l 2d dan

[err] below that of the original hot wat er _ '
thermostatic switch 30, located in the pump motor 1,

5 switches off the pump as soon as the temperature of the
water entering via the circulation tube 12 has risen to

a given value; and switches it on again as soon as the

water temperature in the pump 1, 2 falls bglaw a
differential of about 15°F below the desired hot water

10 témperature. A fin 8, made preferably of copper sheet
metal, extracts heat from the tube 4 so that the pump

1, 2 cools down if it is not in action. As long as the

motor 1 is running, the iﬁpeller 3 .produces pressure in

the pump housing 2. Suction is applied to circulation

15 tube 12. Discharge is made through the hole 26 and the
tubes 4 and 23, so that the cooled circulating stream

24 is sent back into the tank 10 as a jet pointing
downward. In this way, a return opem.ng in the tank 10

is not necessary. As soon as thermostatic switch 30

20 switches the pump 1, 2 off, the circulation stops and
the hot water piping and pump housing 2 cool off. The

cycle starts again as soon as the hot water has cooled

‘down 15°F below that of the original hot water



-8- tenperature. Tube’ 4 S nade fron1th|n wal | ed stalnless steel, which has
10 time less thermal conductivity than brass piping. Therefore, a m ninal
anount of heat is conducted by tube 4 fromthe hot water flowing 5

through tube 5. Nevertheless, tube 4 can be ma fromany other netal. The
separating wall 28 inhibits thermal convection in tube 4; as a-
result, the enclosed, notionless water transports alnost no heat, and

the remaining | ow heat flux through the netal wall 10 of tube 4 is

di ssi pated through heat exchange fin 8. In case several outlets, (taps and
faucets) are opened at the sane tlne the reverse flow forces val ve ball 27
into hole 26 thus preventing flow & =water into the 15 punp housing 2

opposite to the i n dlrectlon t he e sinitially filled with
water, the out I%@&' jéw&’?nP g‘ﬂ‘ 'Bpena;ia
slightly so that_.t e a ub can e Fillg
wth water. h‘l"ghn»‘?ﬂ fndl ?tr"@ﬁﬁv i M \F&"&?gé &g% stays
open, permtti r}g@’p : hi ShountC %0 . the
nonconcentric hole 'S é#’ﬁ%’ed %%E%%éﬂgﬂ,%at "8 Heat

is conducted by tube 4 from the hot water flowing

S through tube 5. Nevertheless, tube 4 can be made from
any other metal. The separating wall 28 inhibits
thermal convection in tube 4; as a result, the

enclosed, motionless water transports almost no . heat,
and the remaining low heat flux through the metal wall
10 of tube 4 is dissipated through heat exchange fin 8.

In case several outlets, (taps and faucets) are opened

at the same time, the reverse flow forces valve ball 27

into hole 26 thus preventing flow of water into the
15 pump housing 2 opposite to the pumping direction.

As the system is initially filled with water, the ~
outlet located furthest away from the tank 10, must be
opened slightly so that the air in tube 12 can escape,
20 filling tube 12 with water. During this initial
removal of air, the valve 26, 27 stays open, permitting
the filling of tube 12. For this reason, the
) nonconcentric hole 26 is situated high enough, so that
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-9- the valve ball 27 si-ses onky w thhigh through-vel ocity of water, and
.remains stationary in the shown position permitting filling of tube 12
under | ow velocity. 5 Figure 2A shows a T-fitting 31 which is
connected by the union 37 to the end 34 of the dip tube, which runs
vertically through the entire tank. The two arnms 3la and 31b of the
T-fitting hold the two circulation punps 32, 38, 33, 39. The punp 32
with notor 38 and timer 10 40, circulates the water in the hot water
pi pi ng through tube 41. The punp 33 with notor 39 circulates the water in
the cold water piping with the circul ation pipe 42. The hot water punp 32,
38 is equipped with a thernostatic swyitch 43; the cold water punp 33, 39
has 15 atinmer 44 and a thernostatTc switch 45 with a sensor 46.

Fi gueé 2B shows Trdd tai1AY ; Shif 0€hf6&? ' s | f
several taps are %%%ﬁ’%ﬁ% ?glgarzrzlﬁb&g @P’#emcaugf'%g a co %‘&gﬁgﬂ'ﬁg

pressure drop W tHEn yaifedi Shai Peiha Ol NS onaby (8! ¥he btk bod1®liéni N the

shown position bel ow hole 49 by a wre strap 48, is forced into said hole
49. The cold peimitting £i32ing of tube 12 under low velocity.

5  Figure 2A shows a T-fitting 31 which is connected by
the union 37 to the end 34 of the dip tube, which runs
vertically through the entire tank. The two arms 3la
and 31b of the T-fitting hold the two circulation pumps
32, 38, 33, 39. The pump 32 with motor 38 and timer

10 40, circulates the water in the hot water piping
through tube 41. The pump 33 with motor 39 circulates
the water in the cold water piping with the circulation
pipe 42. The hot water éump'32, 38 is equipped with a
thermostatic switch 43; the cold water pump 33, 39 has

15 a timer 44 and a thermostatic switch 45 with a sensor
46.

Figure 2B shows the T-fitting 31, without pumps, from
its side view. If several taps are open at the same
20 time, causing a considerable pressure drop within the
distribution pipes, the valve ball 47, held in the
shown position below hole 49 by a wire strap 48, is
.fcrced into said hole 49.. The cold water main 55
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- 10 - (Figure 3) feeds the “system®through nipple 50, of T-fitting 31
A second nipple 51 is connected to the cold water distribution pipe 56
(Figure 3). The thernostatic switch 43, nounted in the hot water 5
circulation punp 32, 38, shuts the punp 32, 38 off when a prescribed water
tenperature (e.g. [err]) is reached as described in Figure 1. In order to
save energy by preventing heat |oss, a 24-hour tinmer 40 interrupts hot
water circulation during the night. 10 The timer 44 switches on the cold

water punp 33, 39 for a few mnutes each hour, to check for any ice
formation in the system Wen the tenperature of the cold water stream
drops below a predeternined valuelll5 slightly higher than freezing

t enperature (e.‘% [err]), the sensor 46 of the cold water circulation punp

33, 39 closes s(ifi@wess53)| ofeeds the hSYBEA® htheowgh MHFRe 30isof flew
10775 Neat ed byTATHIEN 3o oh ARG SLBRYS Ab HAIAAERE £ oEBR pi pe 53
g;tgg.mga guLﬁté}e 2?1%1:39 r%&wuuolﬁbepillnl eggs {Pfgnf:‘é” |3(3r1 Si Q‘ﬁaOf punp
thermostatic switch 43, mounted in the hot water
5 circulation pump 32, 38, shuts the pump 32, 38 off when
a prescribed water temperature (e.g. 150°F) is reached
as described in Figure 1. In order to save energy by
preventing heat loss, a 24-hour timer 40 interrupts hot
vater circulation during the night.
10
The timer 44 switches on the cold water pump 33, 39 for
a few minutes each hour, to check for any ice
formation in the system. When the temperature of the
cold water stream drops below a predetermined value
15 slightly higher than freezing temperature (e.g. 37°F),
the sensor 46 of the cold water circulation pump 33, 39

closes switch 45, located in the pump housing. -

Figure 3 is a flow diagram of the system in a
20 residential house. The content of tank 10 is heated by
the heating element 52. The hot water flows through
pipe 53 to the water outlet 54. Circulation tube 41
leads the suction side of pump 32, 38. When pump 32,
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- 11 - 38 sucks hot watef.out f ﬁanﬁ.id.ihrough pi pe 53, the sane anount

.of cold water will be conveyed through T-fitting 31 into the dip tube 62

and fromthere into the bottom

di stribution

(Figure -2B) and leads to water faucets 57 and 58.
56, 59 are connected to the ends of the circulation pipe 42, 42a, 42b,

bringing the circulation water stream back to the suction side 10
cold water circulation punp 33, 39. As long as the cold water punp 33, 39
the content of the pipe 55, 56, 59 will be circul ated.

I's in operation,
None of this water enters tank 10. .. lf, on the other hand, both punps
33, 39 are in ]t}pé'r at

t

32,

38 and

ion 15 si mul t aneousl y,

55 56, 59 al ong 3 (ke HET Rkl Bir SaH P Pirodl 438 19,5

aid

:\_ ‘/"

t he

10

15

20

T-fitting 31 into the dip tube 62 and from there into
the bottom region of tank 10. The cold water
distribution pipe 56 is also connected to T-fitting 31
via nipple 50 (Figure 2B) and leads to water faucets 57
and 58. The ends of pipe 55, 56, 59 are connected to
the ends of the circulation pipe 42, 42a, 42b, b;;nging
the circulation water stream back to the suction side
6f cold water circulation pump 33, 39. As long as the

cold water pump 33, 39 is in operation, the content of '
--the pipe 55, 56, 59 will be circulated. None of this

water enters tank 10. lIf, on the other hand, both
pumps 32, 38 and 33, 39 are in operation
simultaneously, a portion of the hot water circulation
stream blends into the water of pipes 55, 56, 59 along
with the circulating cold water from the pump 33, 39.

The function of the two ‘pumps 32 and 33, shall be
described with the aid of the circuit diagrams in

Figures 4, 5, and 6.

region of tank 10. The cold water 5

pipe 56 is al so connected to T-fitting 31 via nipple 50
The ends of pipe 55,

of

a

pi pes
The

function of the tﬂ&eo%ﬁnézofr@o w%tE@!r.J Q%goa?% Mdtwghi he

circurt agrams 1 n Figures 4,



- 12 - Figure 4 shows an electrical Circuit di agram The first
conductor 60a of the power grid is connected to one |ead of the notor punp
32 and 33, the cycling tiner 44 and the 24-hour tinmer 40. The second
conductor 60b 5 is connected to the other lead of the cycling tiners
40 and 44, the thernostatic switch 45, and the double through switch 61
This switch 61 feeds either the second |l ead of the notor of punp 33 or the
switch 40a of timer 40 which feeds the second | ead of the notor of 10

punp 32. Thernostatic switch 43 interrupts the operation of the
notor of punp 32, when a preset tenperature has been reached. Wen hot
water circulation is schedul ed=tI2 be 15 di scontinued during certains

hours of the day the 24-hour timer 40 causes the switch 40a to

i nterrupt powerFiguuend sbows oanp eiectxrical t pircpiti tdiagramhe dBhBl e -
t hrough sw tch 61 of cycl | ngotl ner 44 feeds only the hot water circulation

punp 32. 20 | n $#tk Touba af theypover: gFid 118 fanmested £Re  powver
of the hot vvate&n(:l ato%hguw 32, act3 g&ngz' ghecotl'ydcl\@tert gunp 33 for

one to three
44 and the 24-hour timer 40. The second conductor 60b

5 is connected to the other leads of the cycling timers
40 and 44, the thermostatic switch 45, and the double
through switch 61. This switch 61 feeds either the
second lead of the motor of pump 33 or the switch 40a
of timer 40 which feeds the second lead of the motor of

10 pump 32. Thermostatic switch 43 interrupts the
operation of the motor of. pump 32, when a preset
temperature has been reached.

When hot water circulation is scheduled to be

15 discontinued during certains hours of the day the
24-hour timer 40 causes the switch 40a to interrupt
power to the motor of pump 32. 1In this position, the Ad
double through switch 61 of cycling timer 44 feeds only
the hot water circulation pump 32.

20
In Figure 5, the double through switch 61 interrupts
the power of the hot water circulator pump 32,
_activating the cold water pump 33 for one to three



- 13 - mnutes. The. tisnme sfan .:depends' on the |length and dianeter of
.the cold water pipe 56 and the circulation pipe 42 (see Figure 3). The
‘water in the pipes nust circulate at |east once. 5 Figure 6 shows the
systemin the de-icing node. The sensor 46 kicks on the swtch 45
I f 'the water tenperature of the systens drops considerably bel ow the

anbi ent tenperature of the building, indicating that 10 sonewhere in the
pipes, ice is starting to form Switch 45 overrules all other switches,
and causes circulation in both the cold and hot water circuits. During this
phase, both the circulated cold water, brought by cold water punp 33, and
part of the warm 15 wat er, broug by hot water punp 32, flow through
nipple 51 (Figure 3), into the col d” €r circuit. This mxture of cold and

war mater nelts Y i Gfe he t t he

ice has nelted, the |ne?r1ease 'n @v\ﬁéejr %ba%lperd%ggggaﬁées gwgggnsor

46 to bring the ciidmdver’dE<the 8 Watdi® piBECEs’ nd thd © Arth1Bribhe 5
pipe 42 (see Figure 3). The water in the pipes muét

circulate at least once.

Figure 6 shows the system in the de-icing mode. The
sensor 46 kicks on the switch 45 if the water
températura of the systems drops considerably be;pw the
ambient temperature of the building, indicating that

10 somewhere in the pipes, ice is starting to form.
Switch 45 overrules all other switches, and causes
circulation in both the cold and hot water circuits.
buring this phasé, both the circulated cold water,
brought by cold water pump 33, and part of the warm

15 water, brought by hot water pump 32, flow through
nipple 51 (Figure 3), into the cold' water circuit.

~ This mixture of cold and warm water melts away any ice
formed in the cold water system. Once the ice has.

melted, the increase in vater temperature causes the

20 séﬁsor 46 to bring the circuit back to one of the modes

in Figure 4 or Figure 5.
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- 14 - 1. A hot water distribution §ysten1inc|uding a hot water
distribution [ine with an outlet for selectively 5 di schar gi ng hot
water; a hot water tank; nmeans for heating water in the tank for discharge

fromsaid outlet through the distribution line; a circulation punp; a
circulation line coupled to the distribution |ine to return water therefrom

to the tank; and a 10 coupling including ni ngs, a
first of said openings being coupled to a poa ﬂﬂmﬂ! EWr tank, a
second of the openings being coupled so that L rcul ation

line is returned by the punp througp said port to the tank, and a third
of the 15 openi ng bei ng arrange 4T water flow comunication with the
tank through said port. 2. A system according to claim 1l wherein the
water distribution line is coupleéﬁéﬁgéaid third opening 20 wher eby .hot
water fromthe tank can flow by said water flow communication through the
port to said distrubtion line, and said coupling includes a tube extending

i nside the fi rsf. open'hn%nt‘gaégie &%ﬁﬂQigﬁow ﬁxcluding a hot
water distribution line with an outlet for selectively

5 discharging hot water; a hot water tank; means for
heating water in the tank for discharge from said
outlet through the distribution 1line; a circulation

pump; a circulation line coupled to the distribution

line to return water therefrom to the tank; and a

10 coupling including at least three openings, a first of
said openings being coupled to a port in the hot water

tank, a second of the openings being coupled so tﬁat

water from the circulation line is returned by the pump
throqgh said port to the tank, and a third of the

15 opening being arranged in water flow communication with

_ the tank through said port.

2. A system according to claim 1 wherein the water
distribution line is coupled to said third opening

20 whereby hot water from the tank can flow by said water
flow commmnication through the port to said distrubtion

line, and said coupling includes a tube extending
_inside the first opening into the tank and providing a



-.15 - flow path for «etsdr nedsmnat er f.om't he second openi'ng into the tank.

. 3. A systemaccording to claim1l or 2 wherein the 5 punp is
nmounted with its outlet coupled to said second opening and with its inlet
being coupled to said circulation line. 4. ——ASystemaccording to claim

3 including a check 10  val ve between sald I rst opening
to inhibit flow from said first opening tolll!w '“H“Hil |“er system
according to claim4 wherein the - check 15 §Ses an orifi '
and a ball, and during operation of the punp, the baII i es bel ow the
centre of the orifice . 6. A system according to any one of clains 3

to 5 20 including a fin ad aceni5 the punp out |l et for
di SStpatI ng heat fromthe coupl i ng. 16 - 7. A systemaccording to

any Qde of cl ai s g3qf0 i n @3:091‘( aj %&?n
ext endi ng between tﬁ& rrp out %'etggﬁ sal secon op%ﬁ%ng&@i& g A

system accordi ng §fts! ehd"tanilerei n the tank

3. A system according to claim 1 or 2 wherein the

5 pump is mounted with its outlet coupled to said second
opening and with its inlet being coupled to said
circulation line.

4. A system according to claim 3 including a check
10 valve between said pump and the first opening to

inhibit flow from said Ffirst opening to the second

opening. |

5. A system according to claim 4 wherein the check
15 valve c'ompriseé an orifice and a ball, and during
operation of the pump, the ball lies below the centre

N~ of the orifice .

6. A system according to any one of claims 3 to 5
20 including a fin adjacent the pump outlet for
dissipating heat from the coupling.



includes an inlet port ‘for coldwatér, *and an outlet port for hot water,

said distribution Iine being coupled to the outlet port, and said coupling |,

having its first opening coupled to said inlet port whereby 10 cold
water can flow by said water flow conmuni cation fron1said—third openi ng

into said inlet port of the tank. 9. toclaim9 '
including a dip 15 tube nounted on s li! ” Mﬂ @i xtendi ng into the
ecC

tank. 10. A system according to any pr erein the
coupling holds both a punp for circulation 20 of warmwater and a second
punp for circulation of cold water. - 17 - A system according to
claim 10 wherein the cold water pub® +s control I ed by a tinmer. 12. A
system according to claim10 or 11 including a 5 thernostatic switch
whi ch runs the %m d watker SYS%Sm agCERANG 40 meonn/at:’ércl%e% &ulbe stays

bel ow a predete terrperature whi ch s abo but close to freezing
t enperat ure. Lxcfudqi.ng f ess  steel extending

between the pump outlet and said second opening.

5 8. A system according to claim 1 wherein the tank
includes an inlet port for cold water, and an outlet
port for hot water, said distribution 1line being
coupled to the outlet port, and said coupling having
its first opening coupled to said inlet port whereby

10 cold water can flow by said water flow commnication

from said third opening into said inlet port of the
tank.

9. A system according to claim 9 including a dip
15 tube mounted on said inlet port, extending into the
tank.

10. A system according to any preceding claim
wherein the coupling holds both a pump for circulation
20 of warm water and a second pump for circulation of cold

water.



10 13. A system aécordisag 60 ¢baiml 12 including a thernostatic
.Switch which runs the warm water punp as |long as the water tenperature in
the caold water | oop stays bel ow a predeterm ned_t enperature.whi-eh i s above,
but close teo freezing. 15 14. A system for donestic water _circulation

substanti ally as hereinbefore described with reﬂmnrmﬂlnljl“msﬁmﬁ 1 or

Figures 2 to 6 of the acconpanying draw ngs. !

- 17 -
- 11. A system according to claim 10 wherein the cold

water pump is controlled by a timer.

12. A system according to claim 10 or 1l including a

5 thermostatic switch which runs the cold water pump as
long as the water temperature stays below a
predetermined temperature which is above, but close to
freezj.ng temperature.

10 13. A system according to claim 12 including a
thermostatic switch which runs the warm water pump as
long as the water temperature in the cold water loop
stays below a predetemined temperature which is above,
but close to freezing.

15
14, A system for domestic water circulation

~ substantially as hereinbefore described with reference
to Figure 1 or Figures 2 to 6 of the accompanying

drawings.




