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8 Claims.

My invention relates to control systems and
particularly to hot water heating systems.

An object of my invention is to provide a hot
water heating system which will continue heat-
ing of the water even under periods of heavy
load on circuits other than the water heater cir-
cuit in case of overload conditions on said other
circuit.

Another object of my invention is to provide
a water heating system having means for re-
ducing the amount of energy translated into heat
in the heaters associated with the water tank
during periods of heavy loads on other circuits
in a house,

Other objects of my invention will either be.

apparent from a description of one form of sys-
tem embodying my invention or will be set forth
in the course of such description and particu-
larly in the appended claims.

In the single sheet of drawings,

Figure 1 is a generalized view of a hot water
tank of the ordinary domestic kind having asso-
ciated therewith a system embodying my inven-
tion, and

. Fig, 2 is & modified form of system embodying :

my invention as applied to a domestic tank.
. Referring first to Fig. 1 of the drawing, I have
illustrated generally only a domestic hot water
tank Ii which may be provided with cold water
inlet means and a hot water outlet means in a
manner all well known in the art.

I provide a lower tank heater 13 and an upper
tank heater 13 which are shown generally only
and it is to be understood that I may provide

any kind of electric heater either mounted on :

the outside of the tank or extending through the
tank wall into direct engagement with the wa-
ter. The lower tank heater 13 is preferably
mounted at a lowermost point of the tank and
it is to be understood that the upper heater 15
may be mounted at any desired point along the
upper part of the tank, the amount of water
affected directly by said upper heater being, of
course, in proportion to its position on the tank.

I provide an electromagnetically controlled
switching means {7 including a first fixed con-
tact member 19, a second fixed contact member
21 spaced apart from the first fixed contact
member, and a movable contact arm 23 so de-
signed and constructed as to be normally yield-
ingly biased into engagement with fixed con-
tact member 8.

A conductor 25 connects fixed contact member
19 with a fixed contact member 27 of a thermal
switch 29 which includes in addition to the fixed
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contact member 27, a bimetal bar 31 having.its
fixed end so mounted relatively to the tank i

as to be in direct heat-receiving relation there-

with. It is to be noted that the bimetal bar 31

will normally engage fixed contact member 21

as long as the thermal switch 29 is subject to
cold water but that bimetal bar 3! will flex out
of engagement with contact 27 when all or sub-

stantially all of the water in the tank (| has
been heated to a predetermined high tempera-

ture, all in a manner well knoxyn in the art.

One terminal of heater 13 is electrically con-
nected with the fixed mounting of bimetal bar
31 while the other end of heater 13 is connected

by a conductor 33, through a suitable fuse 35,
with one bus bar 37 of a panel board 38. The
panel has mounted thereon a second bus bar
41 and the two bus bars are connected through
suitable fuses with supply circuit conductors 43

and 45. It is to be.understood that the show-

ing of the panel board is general only since it
is such as is now used in electric installations
and forms no part of my invention. Contact
member 27 is connected by a conductor 47 to one -
terminal of the upper heater 15, the other ter-

minal of which is connected by a conductor 49

to a fixed contact member 21 of switch I71. Mov-

able contact arm 23 of switch 17 is connected by

a conductor §! with bus bar #f and therefore

with the other supply ecircuit conductor 45,

I have shown an electromagnet mcludmg a coil
53 and a fixed magnetizable core 55 to cause -
movement of contact arm 23 out of engagement
with fixed contact 19 and into engagement with
fixed contact 21 under conditions to be herein-
after described. A second electric load circuit is
shown generally as by numeral 57 and includes
a conductor 89 connected through suitable fuses
with bus bar 4! and a conductor 61, one end of
which is connected to one terminal of coil 53,
the other terminal of which is connected by &
conductor 83 with bus bar 31.

I have illustrated a plurality of lamps 65 each
controlled by a suitable switch, an electric motor
67 and a plurality of electric resistors 69 as being
connected between conductors 59 and 6. I de-
sire to illustrate thereby that I may connect the
electromagnet and particularly its coil §3 in cir-
cuit with some- other part of the usual house
load, such as incandescent lamps 65 or the elec-
tric range represented by the resistors 69, to
control the energization of the tank heaters, in-
accordance with the load conditions in said sec-
ond circuit. :

As long as less than all of the water in the tank .
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{1 is hot, bimetal bar 31 will be in engagement
with fixed contact member 27 and as long as con-
tact arm :¢ is in the position shown in Fig. 1 of
the drawing, that is, during all such periods of the
day when the load in the second circuit is less
than a predetermined amount, lower heater i3
will be energized through a circuit substantially
as follows: From supply circuit conductor 48
through bus bar 21, conductor 51 to contact arm
23, to contact member {8, through conductor 25
to and through the engaged members 27 and 31,
through heater i3 and from there through con-
ductor 83 and bus bar 37 to the other supply
circuit conductor 43.

1 wish to. here point out that the amount of,

electrical energy translatable into heat in the
lower heater {13 and the upper heater {5 may be
alike or different and if it is desired, when per-
mitted by my control system, to energize heater
15 to quickly obtain hot water in the upper part of
the tank, the upper heater {5 may be de51gned to
translate a larger amount of electric energy into
heat than the lower heater although it may be
preferable to make the two heaters 13 and % of
like energy consumption.

As soon as substantially all of the water in the
tank has been heated to a predetermined temper-
ature, the thermal switch 28 will cause deener-
gization of heater {3 even though contact arm 23
may still be in engagement with the fixed con-
tact 19.

Let it be assumed, however, that while bunetal
bar 31 is still in engagement with fixed contact

-member 27, the current in the other circuit
exceeds a predetermined limit or value making it

desirable to continue energization of the heaters:

and heating of the water in the tank 1{ only under
certain operating conditions, this being effected
as follows: The overload current in coil 53 causes
movement of contact arm 23 into engagement
with fixed contact 21 whereby a different heater
energizing circuit is effected substantially as,
from supply circuit conductor 43 to bus bar 317
and through conductor 33 to heater i3, to and
through the thermal switch 29 which is in closed
position, through conductor 41 and heater 15
through conductor 48 to contact 21, to engaged
contact arm 23 and from there through conductor
51 to bus bar 4f and to the other supply circuit
conductor 45.
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ing a flexing bimetal bar 75 having one end .
mounted on a suitable contact member and in
heat-Teceiving engagement with the tank 1§ and
including also a fixed contact member 71. One
terminal of heater 13 is connected to the fixed end
of bimetal bar 3f and fixed contact member 27 is
connected by a conductor 47 with one terminal of
heater {5, the other terminal of which is con-
nected to the fixed support of bimetal bar T8.
Contact member 77 of the upper thermeal switch
13 is connected by a conductor 19 with fixed con-
tact member 20. All of the other parfs shown in
Fig. 2 are the same as were shown in Fig. 1 and
are therefore provided with the same numerals.
The plural-contact plural-position switch i7 is
shown in Fig. 2 of the drawing as in a position
where contact arm 23 is in engagement with fixed
contact member 18 this being the case when the
load in the second electric load circuit is less than
a predetermined value, which will cause energi-
zation of heater {3 alone to cause heating of the
water in case less than substantially all of the
water in the tank is hot. The bimetal member 31

. of the lower thermal switch 29 is shown as being
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in engagement with fixed contact member 27 indi-
cating the presence of enough cold water in the
fank to affect the lower thermal switch 29.

Let it now be assumed that say the resistors §9
in the second circuit hereinbefore described are
energized, causing heavy current to flow through
coil 53 with the result that contact arm 23 is

.moved so as to electrically engage fixed contact

" member 21.
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If the tank contains such a relatively
small quantity of hot water that bimetal bar 7%
of the upper thermal switch 713 is in electrical.
engagement with fixed contact member 77, an
energizing circuit through both heaters 15 and 13
will be effected substantially as follows: From
supply circuit conductor 45 through bus bar 41,

conductor 51 to contact arm 23, to contact 21 and
from there through conductor 79 to contact 17,
through the closed switch 13 to and through upper -
heater 15, through conductor 47 to and through -
the lower closed thermal switch 29 to and through

the lower heater 43 and from there through con-

ductor 33 to bus bar 37 and from.there to the

~ other supply circuit conductor 43.

50

It is therefore evident that should it be consid-

- ered necessary to continue heating water in the
tank 1f even during the periods of overload on
anothér house circuit, this will be effected since

- the upper heater is now connected in the circuit

- and in series circuit relation relatively to the

lower heater 13 whereby, of course, reducing the

It is evident, therefore, that under these condi-
tions both heaters 13 and 15 will be energized in
case the tank contains less than a predetermined
fractional amount of hot water which amount
must be sufficient to cause flexing of the bimetal

" bar 75 out of engagement with contact 17 to pre-
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amount of energy translated into heat for heating - ‘

the water in the tank during the periods of excess
or overload in another house circuit. The ener-
gization of the upper heater, 15 will cause water in
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the upper part of the tank to be heated, if thereis -
little or no.hot water in the tank, thereby ensur- -

ing the presence of at least a small quantlty of hot
water for use.

Referring now to Fig. 2 of the drawing, I have

there illustrated a modification of the system-
shown in Fig. 1 of the drawing and all parts in .

Pig. 2 similar to those in Fig. 1 are provided with
> the same numerals. I provide a lower heater 13
and an upper heater 15 together with a lower
thermally actuable switch 29 but in addition I
provide an upper thermally aetuable switch 13
similar to the lower thermal switch 29 and includ-
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vent the hereinbefore described energization of
both heaters during the times of relatively heavy
loads on.some house circuit other than that
including the tank heaters.

It is further to be pointed out that the amount
of energy in heater {3 now translated into heat
is less than was the case when heater 13 alone
was energized as during the period of light loads
in the second circuit and further, that the total
amount of electrical energy translated into heat
in both heaters is less than was the case dur-
ing the periods of norrﬁal load in the second

- house circuit.

Various mod1ﬁcat10ns may be made in the sys-

" tem embodying my invention as herein shown

and described and all such modifications clearly
coming within the scope of the appended claims
are to be considered as being covered thereby

I claim as my invention:

.1, A control system for a hot water tank com-
prising an electric circuit having an upper and
a lower electric heater for the tank connected
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therein, switching means for said heaters nor-
mally biased into position to effect energization
of said lower heater in case less than all of the
water in the tank is hot, a second electric load
circuit and an electromagnet carrying the cur-
rent of said second circuit and effective, when
the current therein exceeds a certain value, to
move said switching means into a second position
to effect energization of both said heaters in se-
ries electric circuit with each other in case the
tank contains a predetermined quantity of cold
water at the time when the current in said
second circuit exceeds said certain value.

2. A control system for a hot water tank com-
prising an electric circuit having an upper and
a lower electric heater for the tank connected
therein, switching means for said heaters, a sec-
ond electric circuit and electromagnetic means
controlled by the current in said second circuit
and effective, when the current value in said
second circuit is below a predetermined limit, to
cause energization of said lower heater only as
long as less than all of the water in the tank
is hot and to cause energization of both said
heaters in series electric circuit with each other
a3 long as the tank contains a predetermined
amount of cold water, during such time as the
current value in said second circuit is above said
predetermined limit,

3. A control system for a hot water tank com-
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stantlally all of the water in the tank is hot,
switching means for said heaters, a second cir-
cuit, electromagnetic means controlled by the
current in said second circuit and electric con-
nections between said heaters, sald thermal
switch and sald switching means to cause the
number of heaters energized to increase and the
energization of the lower heater to decrease with
& predetermined increase in the current in said
second circuit.

6. A control system for a hot water tank com-
prising an electric circuit having an upper and
a lower electric heater for said tank connected
therein, a thermal heater control switch effective
to cause deenergization of said heaters when

substantially all of the water in the tank is hot,

switching means for said heaters, a second cir-
cuit, electromagneétic means controlied by the
current in said second circuit and electric con-
nections between said heaters, said thermal
switch and said switching means for selectively
causing energization of the lower heater alone
at a predetermined current value and the ener-
gization of both heaters and at less than said
predetermined current value in said lower heater
in accordance with the value of the current in
sald second circuit.

7. A control system for a hot water tank com-

. brising an electric eircuit having an upper and a -

30

prising an electric circuit having an upper and

a lower electric heater for said tank connected
therein, a thermal heater control switch effective
to cause deenergization of said heaters when sub-
stantially all of the water in the tank is hot,
switchinig means for said heaters, a second cir-
cuit, electromagnetic means controlled by the
current in said second circuit and electric con-
nections between said heaters, said thermal
switch and sald switching means for causing en-
ergization of the lower heater only during periods
of normal loac in saild second circuit in case less
than all of the water in the tank is hot, for caus-
ing energization of both said heaters in szeries
electric circult with each other during periods
when the load in said second circuit is above
normal value and less than all of the water in
the tank is hot and for causing deenergization of

. ‘both said heaters when substantially all of the
water in the tank is hot.

4. A control system for a hot water tank com-
prising an electric circuit having an upper:and
a lower electric heater for said tank connected
therein, a thermal heater control switch effec-
tive to cause deenergization of said heaters when
substantially all of the water in the tank is hot,
switching means for said heaters, a second cir-
cuit, electromagnetic means . controlled by the
current in said second circuit and electric con-
nections between said heaters, said thermal

- switch and sald switching means for selectively
causing energization of the lower heater alone
and of both heaters at the same time in accord-
ance with the value of the current in said second
circult,

B. A control system for a hot water tank com-
prising an electric circuit having an upper and
8 lower electric heater for said tank connected
therein, a thermal heater control switch effective
to cause deenergization of said heaters when sub-
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-periods of time when the load in the

lower electric heater for said tank connected
therein, an upper and a lower thermal heater
control switch, switching means for said: heaters,
a second circuit, electromagnetic means con-
trolled by the current in said second circuit and
electric connections between said heaters, said
thermal switches, said switching means and said_
circuits to selectively cause energization of the
lower heater only during periods of normal load
in said second circuit in case less than all of the
water in the tank is hot and to cause deenergi-
zation of the lower heater when substantially
all of the water in the tank is hot, to cause ener-
gization of both heaters in series electric cir-
cult with each other during periods when the
load in said second circuit is above normal value
and in case the tank contains less than & prede-
termined amount of hot water and to cause de-

.energization of both heaters when the tank con-

tains more than said predetermined amount of
hot water.

8. A contro] system for a hot water tank com-
prising a first electric circult having an upper
and a lower electric heater for the tank con-
nected therein, a second electric circuit having
a variable load connected therein and means con-
sisting of an upper and a lower thermal heater
control switch, an electromagnetic switch for the
first circuit controlled by the current in the
second circuit and electric connections between
the upper and the lower thermal switches, the
upper and the lower heaters, the electromagnetic
switch and the two circults to ensure that sub-
stantially all of the water in the tank shall be
hot during those periods of time when the load
in the second circult is below a certain value
and to ensure that a predetermined quantity of
water in the tank shall be hot during those
. second cir-
cuit is above said certain value, '

HERMAN M. BIEBEL.




