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Belmont,

and Daniel F. Comstock, Lincoln,

Mass,, assignors, by mesne assignments, to
Stator Compa.ny, a corporatlon of Massachu-

setts

Apphcation June 19, 1947, Serial No. 755,776

8 Claims,

(CL

" This invention relates to a hot water system -

associated with a substantially continuously op-
erating hot water generator of relatively low
“heat-generating rate and its principal objects are
_to provide an efiicient and reliable system wherein
hot water may be automatically drawn from the
generator into a suitable storage tank when the
water in the generator reaches a predetermined
_temperature, and to provide a system wherein the

water in the generator may be passed. through

the supply line to the storage tank so as to be -

discharged for use only when at or above a pre-
_selected temperature, othérwise the flow of water
is either arrested or directed to the bottom of the
storage tank so as not to cool the hot water
therem
T A further object is to prov1de a system which
is of simple design, completely automatic in op-
_eration, and relatively inexpensive to manufac-
.ture and install.

Other objects will be apparent from the con- '

51derat1on of the following description and the
.accompanying drawings, wherein: .
‘Fig.1 is a side elevation showmg schematically
'a. hot, ‘water system constructed in accordance
Wwith the present invention associated w1th a pre~
.ferred type of hot water generator; !
. Fig. 2 is.an end elevation of the hot water
" ‘generator;
" 'Fig. 3 is a side elevation 111ustratmg 2 modified
system
" UPig, 4 is an enlarged. vertlca.l sectlon of the
. pressure valve connected ‘with the cold water in-
" let of the storage tank shown 1n the embodlment
,,of Fig. 3;
C."Figs. 5 and 6 are elevatlons 111ustratmg further
“modifications. -
. Fig. T is an elevation of a storage tank; similar
“to that of Fig. 1, but showing a dual thermo-
. static control for the hot water supply line;
Figs. 8 and 9 are enlarged end and side eleva-
tions of the dual control device; and
. Fig. 10 is section on the line 10—10 of Fig. 9.
" In accordance with the present invention, our

" hot water system is associated with a substantiaily.

. continuously operating hot water generator hav-
" ing a cold water inlet and a hot water outlet and
- which may advantageously be of the type dis-
‘closed in the copending application of Lyman F.
“‘Whitney, Serial No. 749,661 filed May. 22, 1947,

126—362)

2

“water generator over a period of eight hours or
" more, depending on the character of the demand,
_the storage tank being provided with a hot water
“inlet, preferably at its upper part, a hot water
- discharge line, a cold water inlet and a waste-

discharge port both preferably at its lower part.
The hot water inlet is connected through a hot
water supply line to the outlet of the hot water

“génerator and the cold water inlet is connected

either to the same hot water supply line or to
a cold water supply line, but in either case means

“are provided so that either hot or cold water may
- flow into the tankwhen the discharge line is open.
' A'thermostatically-operated normally closed valve
15
“this valve includes a thermostatic element such

is connected with tne waste-discharge port and

as a bulb containing fluid or a bimetallic element
or other tempeérature-responsive member disposed

‘in or otherwise associated with the hot water
“generator or hot water supply line so that when

the water therein reaches a preselected tem-

_perature, the thermostatic element is operative to

open the waste-discharge valve, thereby to cause

" cold water to be admitted to the generator and

" simultaneously pass hot water from the generator

to the tank preferably through the hot water inlet.
With this construction and arrangement hot

“water may normally pass from the generator
" through the tank to the discharge line when the
" latter is open, but if the hot water demand on the
system should slacken or cease for any appreciable

period of time, then as the generator continues
to operate, the hot water therein is periodically

~automatically transferred to the storage tank by

- 35
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the operation of the thermostatically operated
waste-discharge valve. Hence, the generator may

“be set for its most efficient operation and may
‘operate -continuously, if desired, without danger

of overheating or undue waste of water or heating
medium. .

Such’ a. system, particularly when associated
with a hot water generator constituting a part of
a refrigerating apparatus, may advantageously be
employed in homes, restaurants and other estab-
lishments which not only require continuous re-
frigeration, but also periodically consume quan-
tities of hot water. In such installations the sys-

‘tem may be so.designed that sufficient hot water

.~ will be generated and stored during the periods

i ; 50
~‘although it is to be understood that any other

" type of hot-water generator may be used. The
_hot water system comprises a suitable reservoir
such as a large storage tank preferably capable

between demand to take care of the major por-

. tion, if not.the entire hot water demand, there-
by eliminating the necessity for installing a costly

hot water system adequate to satisfy the usual
demands.

‘_ f recelvmg and stormg the output of the hot g8 Referring to Figs. 1 and 2, the reference char-
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acter R indicates a refrigeration apparatus of the
type shown in Fig. 1 of Patent No. 2,174,302, refer-
ence numerals 32, 34, 54 and 59 respectively re-
ferring to the refrigerant vapor duct, refrigerant
return duct, alcohol (or other heat-transfer fluid)
pipe, and the alcohol return pipe, to which parts
the same numerals are applied in the above-men-
tioned patent. Since the refrigerating apparatus
R is substantially identical with that shown im
Fig. 1 of the above-mentioned patent (except.for;
the parts 383 and 55), reference thereto may be
had for a more complete disclosure of the system:
In place of the condensers. 33 and 35 shown in
the above-mentioned patent, there is provided.two.
separate condensers 101 and 102, respectively as-
sociated with the refriserant ducts 32, 34 and the
heat-transfer fluid pipes 54, 59: The refrigera-
tion apparatus R and associated condensers: 101
and 102 constitute the hot water generator which
. is the subject matter of the aforesaid copending
apblication of Lyman F. Whitney and, as above
noted, is herein shown and described: as being
illustrative of the preferred type of hot water
_generator. )

The condenser 101 comprises an elongate shell
or cylinder 105 suitably supported above the re-
frigeration apparatus R and is provided with 2
head or closure plate 186 which is formed with
a lower central opening 107 and inlet and ou.let
openings 108 and 109 at its top and bottom parts
respectively. A cold water supply line 110 is con-
nected with the inlet 108 and an elongate baffle

" H2'is secured to the closure plate 105 above and
to one side of Jhe inlet (08 and extends along
and in spaced relation to the lower wall of the
cylinder 1¥5 so as to stratify the incoming water.
The refrigerant vapor duct 32 projects through
thie opening 107 in spaced. telescopic relation to

10
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a return cube 114 having a closed inner end.and.

provided with heat dissipating fins. {15.. The duct

' 32 and tube 114 are preferably inclined and the
outer end of the tube (14 extends through.the
opening 07 and i$ connected. with the refrig-

" erant return duct 34, ThHe wa.er outlet 109 is.
connected by a pipe 118 with a condénser | 02,

" Irereinafter described. )

With this construction and arrangement the
refrigerant duct 82 and return tube {14 consti-
tute the hot fiuid passage of the condenser in
heat exchange relation with the cold fuid pas-~
sage defined by the bafle 112 and the interior of

. the cylinder 185, and hence the hot refrigerant

. vapor passing up through. duct 32 into. return
tube 114 and back to reiurn duct 84 gives up heat

" to the water in the cylinder 105 so. that. the:
water is preheated’ before passing into the con-
denser 102 and the refrigerant is condensed and
returned to the refrigeration. sys.em at a. rela-

" tively low temperature. .

- The condenser 102 comprises a. larger shell or
cylinder 120 suitably supported. above: the cylin-
der 105 and is provided with aclosure plate 121
having at its lower part.a . water inlet 122 (Fig. 2)
and a heat-transfer fluid inle; 24. The- upper:
part of the closure plate is formed with s hot
water outlet 125 beneath which are two small
openings for receiving the bulbs or other thermo-
static elements of valves associated wilh the
storage system: The upper end of the pipe 118

" is connected with the inlet 122 and a hot water
supply line 128 is: connected with the outlet 125.

- Arbaffle 128; supported by the- closure plate 121
above and at one side of the inlet 122 extends

- along and in spaced relation-to-the lower wall of¢

40
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the cylinder 120 so as to stratify the incoming
preheated water from the condenser 101,

The upper end of the heat-transfer fluid pipe
54 is connec.ed with a coupling member 130 con-
nected with a condenser tube 131, constituting
the hot fluid passage of the:condenser; which ex-
tends through the openihg 124 into the interior
of the cylinder 120 and being supported in any
suitable manner preferably in an inclined posi-
tion. The condenser tube 13{ is provided with
spaced heat-dissipating fins 132 and its inner
end'is connected with an air chamber 134 which

" 15 connected to a-small pipe line 135 which pro-

vides.a connection by means of which the cir-
cuit may be initially evacuated, as described in
the aforesaid Whitney Patent No. 2,174,302.
The operation. of the system thus far de-
scribed is as follows:
~ Assuming that water from supply line 110 fills
the cylinders 105 and 120 and that the refrig-
eration apparatus R is normally operating, the
hot refrigerant vapor from the aspirator passes
up through pipe 32 into the tube (14 of the
condenser 101 and the hot alcohol vapor (or

‘other heat-transfer fluid) from the aspirator

jackets passes up througl pipe 54 into the con-
denser tube 31 of the condenser 102: The

"condensing refrigerant vapor transfers heat to

the water in the cylinder 105, thereby preheat-
ing the water therein,; and likewise the condeéensing
alcohol vapor in the tube 131, being hot.er than

‘the refrigerant vapor, transfers additional heat

to-the water in the cylinder 120. When water is

. drawn off through supply line {28, the preheated

water in- condenser (01 passes through pipe (18
into the cylinder 120 where it receive additional
hieat from the condensing alcohol in tube 131,

" The water in'the condenser 101 effects condensa-

tion of the refrigerant vapor -and the condensate
is returned through pipe 34 to- the' evaporator

“trap-of the refrigeration system.

The condensed‘alcoho] in the tube 131 is re-
turned through pipe 59 to the interstage jacket
of the aspirator. The thermostatic elements; as

" hereinafter described, operate periodically wo ef-

" fect: the discharge of hot' water through the sup-
. ply line 128 “so-that; the temperature of the

50°

water ih the cylinder- 120 does not rise to the

point of inefficient opera.ion of the regrigeration
system: - When water is-drawn off through' supply
Iine 128, a corresponding amount of cold’ water

" enters the lower condenser (01 through the line

55,

80
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F10and the -preheated water from the condenser
101 passes into the condenser (02 and in this
way sufficient cold water enters the Hot water
generator to insure- efficient operation of the
refrigeration apparatus. )

" In the embodiment shown in Fig; 1 the supply
lihe- 128 is connected to a- thermostatically con-
trolled, electrically operated two-way valve 140

‘which-is-always open to one of the two branches,

but closed to the other. One branch is connected
through high temperature supply line 141 to the
inlet 142'at the top part of a storage tank T and
the other branch is connected' by a lower tem-
perature supply line 144 to the lower temperature

- inlet (45 located at the lower part of the ‘tank T.

70

The valve 140 is preferably of the electrically
actuated type and includes a thermostatic ele-

ment or bulb (48 received in one of the small

openings in the closure plate 121 of the top con-

, denser 102, the bulb communicating with the

operating mechanism of the valve by a capillary

~line 150. The valve and associated parts are.so
75 set or-adjusted that the valve opens to pass water
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through the line 141 into the top of the tank T
when the water in the condenser 102 is at or
above the selected minimum temperature’ at
which the system is required to deliver water,
e. g., 120° to 180° F., but when below the selected
minimum temperature the valve is operated to
pass water through the line {44 into the lower
part of the tank.

The upper part of the tank is provided with an
outlet 152 connected with a discharge line 154
and the lower part of the tank is provided with
an opening 156 connected with a normally closed
thermostatically operated waste-discharge valve
{58. The valve 158 is also of the electrically ac-

_tuated type and is associated with a thermostatic

10

element or bulb 160 disposed in the other of the .

openings in the closure plate 121 of the condenser

102, the bulb being connected with the operating
mechanism of the valve 158 by a capillary line
162, The valve 158 and associated parts are so
set or adjusted that the valve opens to discharge
water from the bottom of the tank when the
water in the condenser 102 reaches a selected tem-
perature above which the operation of the re-
frigeration apparatus R becomes inefficient,
which may be of the order of 170 to 210° F.

In operation hot water from the generator nor--

mally passes through the valve 140 and inlet 142
into the upper part of the tank T when the dis-
charge line 154 is open, so long as the tempera~
ture of the water is at or above the aforesaid
prescribed minimum. Should hot water be with-
drawn from the tank at a rate greater than the
capacity of the generator to replenish it, then
the temperature of the water in the condenser
02 drops below the preseribed minimum, thereby
causing the thermostatic element {48 to operate
valve 140 so as to close the line 141 and pass the
cooler water to the line 144 so that it enters the
bottom of the tank and hence does not cool the
hot water in the top of the tank. Should the
demand for hot water slacken or cease, the gen-
erator, nevertheless, continues to operate and
when water in the condenser 102 reaches the
prescribed temperature for operating the waste-
discharge valve 158, the cool water in the bot-
tom of the tank T is discharged and the hot
water flows from the condenser 102 through valve
140, line i4{ into the top of the tank T. Simul-
taneously cold water enters the generator from
the supply line 110, as above-described, and the
teraperature of the water in the condenser 102
drops sufficiently to effect closing of the waste-
discharge valve 158. This operation continues
periodically so that a supply of hot water builds
up in the tank T, .
- It will' be noted that so long as there is ho
water available in the generator it is automati-
cally passed to the upper part of the tank T, but
if the water in the generator is not sufficiently
hot for use, it is automatically passed into the
bottom of the tank. Since the tank T has a
capacity sufficiently great to receive the output
of hot water from the generator for a period of
a number of hours, an adequate supply of hot
water may be built up without danger of over-
heating or impairing the efficiency of the asso-
ciated refrigeration apparatus.

The embodiment shown in Fig. 3 is, in principle,
the same as the embodiment of Fig. 1 and the
same or similar reference characters are applied
to like parts. In this embodiment the thermo-
statically-controlled, electrically-operated valve
140a is a normally closed one-way valve, opera-
tive when the water in the generator reaches a

20
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selected temperature to open so as to pass the
hot water through inlet 142 into the upper part
of the tank T, but otherwise to arrest the flow
of water to the top of the tank. The valve 140¢
is of a size sufficiently large to prevent an ap-
preciable drop in pressure within the tank when
either line {54 or valve 158¢ is open.

A cold water supply line {70 is connected by a
T (11 to the line 110 leading to the inlet 108 of
the condenser 101 and to a line {44q leading to
the lower temperature water inlet 145a of the
tank T. A pressure valve 145 is connected in
line 144q, and, as shown in Fig. 4, is provided

-with a weighted head 114 operative normally to

maintain the valve closed when the pressure in
the line 144¢ is approximately the same as or
less than that in the tank T, and to permit the
valve to open so as to pass cold water from the
line 170 into the lower part of the tank when the
pressure therein drops appreciably below that in
the line 144q.

In operation hot water above a selected mini-
mum temperature in the generator maintaing the
valve 140a open. When the valve {48¢ and the
discharge line 154 are open, hot water passes into
the upper part of the tank at a rate sufficient to
prevent a pressure drop which would cause the
valve 145 to open. Likewise, when the waste-
discharge valve {58a opens in response to an
accumulation of excess hot water in the genera-
tor, hot water passes through the valve 140z to
the upper part of the tank; but should the demand
be such as to draw off hot water from the genera-
tor so that the temperature in the condenser {02
drops below the selected minimum, then the valve
140¢ closes; and when the discharge line 154 is
opened, thereby causing an appreciable drop in~
pressure within the tank T, the valve 145 auto-
matically operates to admit cold water from line
{10 through line i44¢ into the lower part of the
tank to replenish water drawn off through line
154. Closing the discharge line 154 reestablishes
the pressure within tank T to close valve 145.

The embodiments of Figs. 5 and 6 are substan-
tially identical to that of Fig. 1, except for the
two-way valve 140, In Fig. 5 the valve 140D is.a
manually-operated valve and hence must be set
in one of two positions. In operation the valve

- 140b would be set so as to divert water through

50
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the line 144 into the lower part of the. tank
throughout that part of the day during which
hot water is being used faster than it is heated
by the generator, and would be set so as to direct
hot water through the line 14{ into the upper
part of the tank T throughout the period during
which hot water is not being used.

In the embodiment of Fig. 6 the valve 140c is
of the type having a self-contained thermostati-
cally operative element effective to open the valve
to line {41 when the water flowing therethrough-
is at or above a selected temperature, and in all
other particulars the operaticn is identical to that
of the embodiment of Fig. 1.

Each of the above-described embodiments may,
under certain conditions of operation, be waste-
ful of heated water. For example, if all of the
hot water in the storage tank has been used and
the tank is full of cold water and the water in
the generator is warm, but below the preselected
minimum temperature, it would be wasteful to
send this-warm water to the bottom of the storage
tank where it would be unavailable for use. In
order to prevent this difficulty, we may use a
thermostat located in the top of the storage tank
cooperating with a thermostat located either in
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the generator-or-in the supply line-to the storage
tank so:that' the water from the generator not
only passes-to:the top of’ the:storage tank: when
it'is at.or above.the preselected minimum. tem-
perature, gs:described in the preceding embodi-
ments; but also-passes. to the top of the storage
tank whenever it is- warmer than the water in
the: top: of the storage tank; otherwise it is
diverted' to the bottom of the storage tan¥. This
may- be: accomplished in a manner: presently to
be'described.

Referring to Figs. 7 to 10; the storage tank T
is: substantially- identical to:that of the:embodi-
ment-off Fig. 1, except that the eléctrically-oper-
ated'two-way valve: 18404 is associated with:a dual
contyol  device 180! which operates the valve 188d
to" pass the  incoming water’ from the generator
to:the top-of the tank T eithier 'when:it is at or
above' & preselected temperature; or when: it' is
above: the' temperatui'e of the water: i the top
of the tank T,

The device 189 comprises a base 181 which -sup-.
ports a pair of bellows 184 and (85; the bellows
183 being connected by a-capillary line {86 to 5
bulb- 187, which may be located either in the hot
water generator (as in the previously described
embodiments)- or in the supply line 128 adjacent
tothe valve 148d, as shown in Fig. 7. The bellows
18515 connected by a capillary line 188 to a bulb
190 located in the top of the tank T. A bracket
181: is secured to- the base- 181 and supports
a: resilient horizontal-arm (92 adapted to be read-
ily: flexed hoth longitudinally and transversely.
Mounted: on' the end of the arm 192 is a cross
bar: or: follower: 194, the opposite ends of which
are held in-contact with the upper ends of the
bellows by a tension spring {95, as shown in Pig.
8 Centrally mounted on the upper face of the
follower:194-is'a vertical extending arm 96 which
is.supported: either in a “dead center” or vertical
position:when the bellows hold the follower in a
horizontal position, or'in one or two positions to
the right or left of the vertical position, depend-
ing:upon the position in which the- bellows hold

the follower. Thus; expansion of the bellows (84 4

and: i85 not only varies the level of the follower
184: but: also the position of the arm 195,

-A. normally open micro-switeh: 200 is mounted
on: g bracket 201 so that its operating arm- 252

is” engageable with one end of the follower 123 ;

‘andia normaily open micro-switch 284 is mounted
ort:a.bracket 205 so-that its operating arm 206 is
engageable: with the: upper: end portion of the
arm. 186, The switches 200 and 294 are con-

nected in parallel' with each othar in the control

circuit for the electrically actusted valve { a0d, as
shown in Fig, 7.

The construction and arrangement of parts are
such that when the water in the supply line 128
isat-or above g preselected temperature, the bel-
lows 184:is extended sufficiently to hold the adja-
cent. end of the follower 184 in its uppermogt
position, wherein it engages the operating arm
202.s50-as:to-close switch 280, and when the water
in the supply line 128 -is below the said preselected
temperature, the bellows 184 contracts so as to
support:-the adjacent end of the follower 184 at
& level below that required to close switch 200;
and when the water in the top of the tank T is
ator above a preselected temperature (which may
be the sameor somewhat less'than the preselected
temperature: causing the bellows 184 to close
switch: 200), the bellows 185 is extended suffi-
ciently:-to support:the adjacent end of the follower
184 at.its; uppermost  position, in which: the:arm

1o

15

20

25

7

30

35

40

60

65

70

76

N

19675 held either: in:“dead center’ or to:the-left
of dead center; in either of which positions: the
switch 204 remains:open.

It is apparent that so long as the water in
the line (28 is at or above the preselected tem-
perature-the bellows 184 will hold the switch:200
closed, thereby operating valve. 140d to pass-hot
water through the line {41 into the top of: the
tank T, but should the temperature of the water
passing through the line 128 drop below. the pre~
selected temperature, the bellows 184 would con-
tract  sufficiently. to permit spring 195 to pull
or tilt-the adjacent end of the follower down-
wardly’ to- open switch 208, thereby operating
valve: 149d to pass  the cooler water through
line 144 into" the bottomr of the tank, provided
that the: water: in: the. top of tank: T is: warmer
than that passing through line {28. So long
as:the: water in the tank T is at or above the
preselected temperature, the bellows 185 remaing
extended so as to hold the arm {96 either-in-ver-
tical position, or tilted toward the left in event
that the bellows 184 is not fully extended,. and
in both instances the switch 284 remains open.
Should the water in the tank T drop below the
temperature of the water in the line 128; then
the bellows {85 would contract relative to. the
bellows (84, thereby causing the follower 194
and arm (96 to tilt toward the rizght, as indicated
by the dot and dash lines of Fig. 8, so as to
close. switch. 284, thus operating valve (40d" to
pass water to.the top of the.tank T, even though
the incoming water was. below the preselected
temperature. necessary to close switch. 200, it
being noted that the:arm 196 remains operative

‘to close switch 294 when: the follower 194 is

appreciably below the horizontal level. necessary
to operate switch 200,

It is apparent from the foregoing that with
this system water will pass from the generator
to the top of the tank T when (a) the tem-
perature of ‘the water coming from the generator
is above the desired preselected temperature, or
(b) when the temperature of the water coming
from the generator is higher than the tempera-~
ture of the water in the top of the tank T, even
though the water in the generator is below the
preselected tempersture,

‘While  we have shown and described different
desirable: embodiments of the invention, it is

‘to ke understood: that this disclosure is for the

purpose -of illustration and that various changes
and modifications, as well as the substitution of
equivalent elements for those herein shown and
described, may be made without departing from
the spirit and scope of the invention as.set forth
in the appended claims.

We claim;

1. In combination with a substantially con-
tinuously operating hot water generator having
a cold water intake and hot.water outlet, & hot
water system comprising a storage tank hayving
hot water and lower temperature water inlets
and a hot water discharge line, valve means
associated with said inlets.and. operative to .close
one inlet when the other is open, a hot water
supply line connecting the hot water inlet with
the hot water outlet of said generator so that
hot water from said generator flows into said tank
when said discharge line is open and the lower
temperature water inlet is closed, and a thermo-
statically operated, normally closed, waste-dis-
charge valve connected to said tank for discharg-
ing water therefrom, said thermostatically op-

i eratedwaste-dischargeva‘lve'including' a thermo-
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static element associated with said generator
and operative to open said waste discharge valve
when the water in said generator reaches a
selected temperature, thereby to admit cold water
to said generator and simultaneously pass hot
water from said generator to said tank.

2. In combination with a substantially con-
tinuously operating hot water generator having
a cold water intake and hot water outlet, a hot
water system comprising a storage tank having
hot water and lower temperature water inlets
and a hot water discharge line, valve -means
associated with said inlets and operative to close
one inlet when the other is open, a hot water
supply line connecting the hot water inlet with
‘the hot water outlet of said generator, said sup-
ply line including a thermostatically operated
valve operative only when the water passing from
said generator into said supply line is above a
selected temperature to pass hot water from
‘said generator to said tank when said discharge
line is open, a water supply line connected with
the lower temperature water inlet and operative
to admit water to said tank when said thermo-
statically operated valve arrests the flow of hot
water through said hot water inlet, and a thermo-
statically operated waste discharge valve includ-
ing a thermostatic element associated with said
generator and operative to open said waste-dis-
charge valve when the water in said generator
reaches a selected temperature, thereby to admit
cold water to sald generator and simultaneously
pass hot water from said generator to said tank.

3. Tn combination with a substantially con-
tinuously operating hot water generator having a
cold watber intake and hot water outlet, a hot
water system comprising a storage tank having
hot water and lower temperature water inlets
and g hot water discharge line, a hot water
supply line connected with the outlet of said gen-
erator, a two-way valve in said supply line con-
nected with two branches, one branch being con-
nected to the hot water inlet of said tank and
the other branch being connected to the lower
temperature water inlet of said tank so that
when said discharge line is open water may flow
through one of said branches into said tank, and
a thermostatically operated normally closed
waste-discharge valve connected to said tank for
discharging water therefrom, said thermostat-
ically operated valve including a thermostatic
element associated with said generator and op-
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erative to open said waste-discharge valve when -

the water in said generator reaches a selected
temperature, thereby to admit cold water to
said generator and simultaneously pass hot water
from said generator to said tank.

4. In combination with a substantially contin-
uously operating hot water generator having a
cold ‘water intake and hot water outlet, a hot
water system comprising a storage tank having
hot water and lower temperature water inlets
and a hot water discharge line, a hot water supply
line connecting the hot water inlet with the hot
water outlet of said generator, a thermostatically
operated valve in said supply line having a ther-
mostatic element associated with said generator
and effective to operate the valve when the water
in said-generator reaches a selected temperature
so that hot water from said generator flows into
said tank when said discharge line is open, a sup-
ply line connected with the lower temperature
water inlet for admitting water to said tank when
said discharge line is open and when thermo-
statically operated valve arrests the flow of hot
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water to sald hot water inlet, and a thermo-
statically operated, normally closed, waste-dis-
charge valve connected to said tank for discharg-
ing water therefrom, said thermostatically oper-
ated waste-discharge valve including a thermo-
static element associated with said generator and
operative to-open said waste-discharge valve
when the water in said generator reaches a se-
lected temperature, thereby to admit cold water
to said generator and simultaneously pass hot
water from said generator to said tank. !

5. Tn combination with a substantially contin-
uously operating hot water generator having a
cold water intake and hot water outlet, a hot
water system comprising a storage tank having
hot water and lower temperature water inlets and

.a hot water discharge line, a hot water supply line

connected with the -outlet of said generator, a
thermostatically operated two-way valve in said
supply line connected with two branches, one
branch being connected with the hot water inlet

of said tank so as to pass water from said gen-

erator through the hot water inlet of said tank
when . the temperature of the water flowing
through said supply line is above a selected tem-
perature and the other branch being connected
to the lower temperature water inlet of said tank
so as to pass water from said generator through
the lower temperature water inlet of said tank
when the temperature of water flowing through
said supply line is below said selected tempera-

ture, and a thermostatically operated normally

closed waste-discharge valve connected to said
tank for discharging water therefrom, said ther-
mostatically operated waste-discharge valve: in-
cluding s thermostatic element associated with

‘said geherator and operative to open said waste-

discharge yalve when the water in said generator
reaches a selected temperature, thereby to admit
cold water to said generator and simultaneously
pass hot water from said generator to said tank.

6. In combination with a substantially contin-
uously operating hot water generator having a
cold water intake and hot water outlet, a hot
water system comprising a storage tank having ab
its upper part a hot water inlet and a hot water
discharge line and having at its lower part a lower
temperature water inlet and a waste-discharge
port, a hot water supply line connected with the
outlet of said generator including a thermostat-
jcally operated valve having two branches, one
pranch being connected with said hot water inlet
and the other branch being connected with said
lower tempverature water inlet, said valve having
2, thermostatic element associated with said gen-
erator and operative to actuate said valve so as
to pass water through said hot water inlet when
the water in said generator is above a selected
temperature and to pass water through said lower
temperature water inlet when the water in said
generator is below said selected temperature, and
s thermostatically operated normally closed
waste-discharge valve connected to said port for
discharging water therefrom, said thermostat-
ically operated waste-discharge valve including a
thermostatic element associated with said gen-
erator and operative to open said waste-discharge
valve when the water in said generator reaches a
selected temperature, thereby fo admit cold water
to said generator and simultaneously pass hot
water from said generator to said tank.

7. In combination with a substantially contin-
uously operating hot . water generator having a
cold water intake and hot water outlet, a hot
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~water system :comprising .a .storage ‘tank: having
at its.upper parf-a hot.water inlet.and a hot water
.discharge line-and at its:lower. part a.cold.water
inlet and- a waste-dischaxge port, a -cold .water
supply line having two.branches, the first. branch
being connected with the cold.water intake.of
said generator and the second branch being. con-
nected with the cold water inlet of said tank, a
pressure operated .valve in said.second branch: ef-

fective.to pass cold water through said.cold water :

inlet when the pressure of the water.in.said tank
falls appreciably below :that in said. cold water
Supply:line, -a hot water supply line connecting
the hot water .outlet of said generator with the

hot water inlet of said tank, a thermostatically

operated normally closed valve in said hot water
supply line operative to open so as to admit water
to said tank when the water from said generator
is-above -a-selected- temperature, and a normally
closed-thermostatically operated waste-discharge
valve connected -with said . waste-discharge .port
and adapted to discharge water from said tank.at
& rate preventing an-appreciable pressure drop. in
said tank, said thermostatically operated waste-

associated with said. generator.and operative to
open -said . waste~discharge valve when the water
in said:-generator reaches a selected temperature,
thereby.to admit cold water to said generator and
simultaneously pass hot water from.said.gener-
.atortosaid tank.

- 8. In combination with a substantially confin-
uously. operating. hot water generator having:a
cold water intake and hot water.outlet, a hot
.water-system comprising a storage tank having at
its.upper:part.a -hot water inlet and-a hot water
.discharge line and having at its lower part a lower
-temperature water. inlet and a waste-discharge
-port, a hot.water supply line, connected with the
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discharge. valve including. a. thermostatic element
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-outlet . of .said generator and.including a valve 40

having: fwo branches, one branch being connected

12

‘with-said hot-water inlet and. the other branch

‘being :connected with -said lower temperature
water inlet, control means for said valve includ-
ing" thermostatic elements conjointly  responsive
to.the temperature of the water in the upper. part
of sald tank and with the temperature of the
water . supplied -from said generator to actuate
said valve so as.to pass water through said hot
water inlet when the water passing through said
valve is-above the temperature of the water in
the upper part of said.tank and to actuate said
valve to pass water through said lower tempera-
Aure water inlet when the water passing through
said valve is below both a preselected tempera-
ture and the temperature of the water in the yp-
per:part of said tank, and a thermostatically op-

-erated normally closed waste-discharge valve con-

nected to:said port for discharging water there-
irom, said thermostatically operated waste-dis-
charge valve including a thermostatic element
associated with said generator and operative to

~open said waste-discharge valve when the water

in-said generator reaches a selected temperature,
thereby to admit cold water to said generator
-and simultaneously - pass hot water from said gen-
erator to said tank.
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