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My invention relates to electric heating and 
particularly to heater control systems for hot 
Water tank heaters. 
An object of my invention is to provide a con 

trol system for a pair of electric tank heaters to 
cause Selective energization thereof with and 
without a time delay period for One of said heaters 
in accordance with the amount of hot water 
withdrawn from the tank. 
Another object of my invention is to provide a 

control system for an upper and a lower tank 
heater that shall permit energization of only one 
of said heaters at any time and that shall cause 
energization of the lower heater with a time 
period of delay in case of use of a relatively small 
amount of hot water and that shall cause in 
mediate energization of the lower heater in case 
of use of a predetermined relatively large, but 
less than the total amount of hot Water. 
Other objects of my invention will either be 

apparent from a description thereof or will be 
pointed out hereinafter and set forth in the ap 
pended claims. 
In the drawings, 
Figure 1 is a view in vertical section through a 

domestic hot water tank having associated there 
with my improved heater control system, 

Fig. 2 is a diagram of the electrical connections 
utilized in my control System showing the ener 
gization only of the upper tank heater, 

Fig. 3 is a diagram of connections showing the 
positions of the parts when the upper portion of 
the tank is filled with hot water, 

Fig. 4 is a top plan view of a thermal retarder 
switch unit shown in Fig. 6, 

Fig. 5 is a horizontal section therethrough taken 
on the line 5-5 of Fig. 6, 

Fig. 6 is a vertical section therethrough taken 
on the line 6-6 of Fig. 5, and, 

Fig. 7 is a view in side elevation thereof. 
I have shown, in Fig. 1 of the drawings, an or 

dinary domestic hot water tank if having a lower 
cold water inlet pipe 3 and an upper hot water 
outlet pipe 5 secured thereto. I provide a cover 
ing 7 of the usual heat-insulating material and 
an outer casing 9 all in a manner now well 
known in the art. 

I provide an upper electric heater 2 and a 
lower electric heater 23, these two heaters being 
supported around the outside of the tank and 
positioned in tunnels 25, also in a manner now 
well known in the art. I provide an upper ther 
mal heater control switch designated in its en 
tirely by numeral 27 which I have shown as con 
prising a tube 29 having a closed inner end, with 
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its Outer end secured in fluid-tight engagement 
in an opening in tank near the upper end por 
tion thereof. I provide an expansion rod 3 in 
tube 29 adapted to engage a lug. 33 which is se 
cured to the Outer movable end of a resilient con 
tact arm. 35. The resilient contact arm 35 has 
mounted thereon contact members adapted to 
engage with an inner Substantially rigid contact 
arm 3 and with an outer substantially rigid con 
tact arm 39 which arms may be supported in 
proper operative position as by blocks 4f of elec 
tric-insulating material so that normally contact 
arm 35 engages inner contact arm 37. I desire 
to point out that the showing of Switch 27 is 
Schematical Only and that I may utilize any 
other thernal control Switch effective for the 
same object and end. The switch 27 is posi 
tioned in an opening 43 in heat insulation f7 and 
may be covered by a cover member 45. I wish 
to here point out that the upper thermal heater 
control switch 27 is so designed and connected 
'that it controls not only the energization of the 
upper heater 2 but also the energization of the 
lower heater 23 as will be hereinafter set forth. 

I provide a lower thermal heater control 
Switch 47 including a tube 49 similar to tube 29, 
an expansion rod 5f in tube 49 adapted to engage 
a lug 53 of electric-insulating material secured to 
the free end of a resilient contact arm 55 hav 
ing a contact member thereon adapted to be en 
gaged with and disengaged from a contact mem 
ber on a substantially rigid arm 57. Blocks 59 
of electric-insulating material may be utilized to 
support the two arms 55 and 57 on the tank ad 
jacent the lower end portion thereof with arm 
55 normally biased into engagement with the 
contact arm 57. Switch. 47 may be located in an 
opening 6 in the heat insulation and be covered 
by a cover member 63. 
In addition to the two thermal heater control 

Switches 2 and 47 I provide intermediate the 
ends of the tank a thermal retarder heater con 
trol Switch unit designated generally by numeral 
65. The thermal retarder switch unit 65 includes 
a first high expansion rod 67, the lower reduced 
end portion of which is adapted to fit into an 
Opening in a block 69 of heat-conducting metal . 
or alloy. The block 69 may be secured as by ma 
chine Screws li against a heat-conducting mount 
ing block 3 which has an arcuate inner surface 
to cooperate with the arcuate outer surface of 
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the tank to provide a good heat-conducting en 
gagement therebetween. Support 73 may be hel 
in proper operative position by welding seams 75. 
I provide a Second thermally-expansive rod TT 
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lower end thereof in quantities sufficient to sub 
ject tube 49 to cold water. This will close the 
lower thermal heater control switch 47 which 
will cause energization of heating coil 85 through 
not only the lower thermal heater control switch 
but also the upper thermal heater control switch 
27, the intermediate arm 35 of which is in the 
position shown in Fig. 3 of the drawings. Ener 
gization of coil 85 will continue until such time 
when the second expansion rod TT will have been 
heated to a temperature Sufficient to cause its 
length to increase to a value Sufficient to cause 
closure of the Snap-acting switch hereinbefore 
described. When this happens, and for illustra 
tive purposes, the time delay period of closure 
may be on the order of three, four or five hours, 
then the lower heater 23 will be energized to 
cause heating-up of the cold water in the lower 
portion of the tank. 

Let it be assumed, however, that a relatively 
larger amount of hot Water was withdrawn from 
the tank, Sufficient to subject not only the lower 
thermal switch 47 but also the thermal retarder 
Switch 65 to its action, the result will be that the 
lower thermal switch 4T will be in closed position 
as will also be the thernal retarder switch 65 
because of the decrease in length of the high 
expansion rod 67. In this case energization of 
the lower heater 3 will not be delayed but will 
take place immediately, the sequence of actions 
being the same as has already been hereinbefore 
described, 

It is therefore evident that should only a rela 
tively small amount of hot water be withdrawn 
from the tank initially with consequent ener 
gization of the heating coil 85 to provide a time 
period of delay of energization of the lower 
heater 23 and should an additional amount of 
hot Water be Withdrawn from the tank sufficient 
to Subject the thermal retarder Switch to cold 
water, energization of the lower heater. 23 will 
no longer be delayed but will take place imme 
diately. 

Let it be further assumed that substantially 
all of the hot Water in the tank is Withdrawn, 
this will result in the parts of the system return 
ing to the positions shown in Fig. 2 of the draw 
ings with resultant immediate energization of 
only the upper heater, after which the sequence 
of operations will be as has already been herein 
before described. ? ? 

The System embodying my invention there 
fore provides more particularly a time delay 
period for the energization of the lower heater 
in case of withdrawal of only relatively small 
amounts of hot water and Will cause immediate 
reenergization of the lower heater in case of 
withdrawal of larger amounts of hot water from 
the tank. 

Various modifications may be made in the sys 
tem embodying my invention without departing 
from the spirit and scope thereof and all such 
modifications clearly coming within the ap 
pended claims shall be considered to be covered. 
thereby. 
I claim as my invention: 
1. A Water heater System having a tank and 

electric heating units at the top and at the bot 
tom portions thereof, a thermailly-actuable con 
trol switch for said top heater effective to close 
the circuit of the top heater when the tempera 
ture of the water at the top of the tank is below 
a predetermined value, a thermal retarder 
switch unit mounted on the tank intermediate 
the ends thereof comprising a pair of dissini 
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larly thermally-responsive elements and includ 
ing a control Switch for the bottom heater and 
a thermally-actuable control switch for the bot 
tom heater subject to tank water temperature 
at the bottom portion of the tank, said system 
being effective when the tank is first filled with 
cold water to effect energization of said top 
heater alone through its control switch, said top 
heater control switch being opened when a pre 
determined quantity of water in the top portion 
of the tank has been heated to a predetermined 
high temperature and moved to a position for 
jointly cooperating with said control Switches 
for the bottom heater to effect energization of 
the bottom heater until substantially the entire 
tank is filled with hot water. 

2. A water heater system comprising a tank 
having a cold water inlet at the lower portion 
of the tank, a hot water outlet at the top por 
tion of the tank, electric heaters for the top and 
the bottom portions of the tank, thermally-a,c- 
tuable control means responsive to the tempera 

3. 

ture of the water in the top portion, the bottom 
portion and an intermediate portion of the tank 
for controlling Said heaters so that when only a 
Small quantity of hot water is drawn off heat is 
applied only to the bottom portion with a pre 
determined delay period after such use but in 
case of use of substantially all of the hot water 
in the tank, heat is applied only to the upper 
portion of the tank to heat that portion of the 
water which is available for immediate use, 

3. A water heating System comprising a tank 
having a cold water inlet at the lower portion 
of the tank, a hot water outlet at the top portion 
of the tank, electric heaters for the top and bot 
ton portions of the tank, a thermally-actuable 
control switch responsive to the temperature of 
the water in the top portion of the tank for Se 
lectively controlling both the heaters for the top 
and the bottom portions, a thermal retarder 
switch unit responsive to the temperature of the 
water in an intermediate portion of the tank and 
including a control switch for the bottom heater 
and a thermally-acutable control switch respon 
sive to the temperature of the water in the bot 
tom portion of the tank for controlling said bot 
tom heater, so that when only a small amount of 
hot Water is used Sa'd three control SWitches are 
in position to effect energization of said lower 
heater only with a predetermined period of time 
delay after such use of hot water but in case of 
use of substantially all of the hot water in the 
tank said control switches are in position to effect 
energization of said top heater only until a pre 

i determined quantity of water has been heated to 
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a predetermined high temperature. 
4. A water heating system comprising a tank 

having a cold water inlet at the lower portion of 
the tank, a hot water outlet at the top portion 
of the tank, electric heaters for the top and 
bottom portions of the tank, a thermally-actu 
able control switch responsive to the temperature 
of the water in the top portion of the tank for 
selectively controlling both the heaters for the 
top and bottom portions, a thermal retarder 
switch unit responsive to the temperature of the 
water in an intermediate portion of the tank and 
including a control switch for the bottom heater 
and a thermally-actuable control switch respon 
sive to the temperature of the water in the bot 
tom portion of the tank for controlling said bot 
tom heater, so that when only a small amount of 
hot water is used said three control switches are 
in position to effect energization of said lower 

  



4. 
heater only with a predetermined period of time 
delay after such use of hot water but in case of 
use of Substantially all of the hot water in the 
tank said control switches are in position to effect 
energization of Said top heater Only until a pre 
determined quantity of water has been heated 
to a predetermined high temperature whereupon 
said top heater is deemergized by Said top heater 
control switch moving to a position cooperative 
with said other two control SWitches to cause 
energization of said bottom heater Only until the 
temperature of the water in the bottom portion 
of the tank reaches a predetermined high value. 

5. A water heating System for a tank having 
a cold Water inlet at the bottom end of the tank, 
a hot water outlet at the top of the tank and 
electric heaters for the top and for the bottom 
end portion of the tank, comprising a thermally 
actuable control switch responsive to the tem 
perature of the water in the top portion of the 
tank for Selectively controlling both heaters, a 
thermally-actuable control switch subject to 
tank Water temperature at the bottom end of the 
tank for controlling the heater at the bottom end 
of the tank, a thernal retarder Switch unit Sub 
ject to tank water temperature intermediate the 
ends of the tank, including a Switch connected 
in series circuit with said bottom Switch for con 
trolling said bottom heater and including a pair 
of expansion elements, one of which is Subject to 
tank water temperature and the other of which 
has a heating coil controlled by said top and Said 
bottom Switch, said three Switches causing ener 
gization of the top heater alone in case the tank 
is full of cold water and causing energization 
of said bottom heater alone when a predeter 
inished quantity of Water in the top of the tank 
has been heated. 

6. A. Water heating System for a tank havin 
a cold water inlet, at the bottom end of the tank, 

electric heaters for the top and for the bottom 
end portion of the tank, comprising a thermally 
actuable control switch responsive to the tem 
perature of the water in the top portion of the 
tank for selectively controlling both heaters, a 
thermally-actuable control switch subject to tank 
water temperature at the bottom end of the tank 
for controlling the heater at the bottom end of 
the tank, a thermal retarder Switch unit Subject 
to tank water temperature intermediate the ends 
of the tank, including a Switch connected in 
series circuit with Said bottom Switch for con 
trolling said bottom heater and including a pair 
of expansion elements, one of which is Subject 
to tank water temperature and the other of which 
has a heating coil controlled by Said top and Said 
bottom Switch, said three Switches causing ener 
gization of the top heater alone in case the tank 

hot water outlet at the top of the tank and , 
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is full of Cold Water and causing energization of 
said bottom heater alone when a predetermined 
quantity of water in the top of the tank has 
been heated and said bottom thermal switch caus 
ing deenergization of said bottom heater when 
all of the water in the tank is hot, 

7. A water heating system for a tank having a 
cold water inlet at the bottom end of the tank, 
a hot water outlet at the top of the tank and 
electric heaters for the top and for the bottom 
end portions of the tank, comprising a thermally 
actuable control switch responsive to the tem 
perature of the water in the top portion of the 
tank for selectively controlling both heaters, a 
thermally-actuable control switch subject to tank 
water temperature at the bottom end of the tank 
for controlling the heater at the bottom end of 
the tank, a thermal rotarder switch unit subject 
to tank water temperature intermediate the ends 
of the tank, including a switch connected in series 
circuit with said bottom switch for controlling 
said bottom heater and including a pair of ex 
pansion elements, one of which is subject to tank 
water temperature and the other of which has a 
heating coil controlled by Said top and said bot 
tom switch, said three Switches causing energiza 
tion of the bottom heater alone with a predeter 
mined time period of delay in case of withdrawal 
of a relatively small predetermined quantity of 
hot water from the tank and causing energization 
of the bottom heater alone immediately in case 
of withdrawal of a relatively large quantity, but 
less than all, of the hot Water in the tank, 

8. A water heating system for a tank having 
a cold water inlet at the bottom end of the tank, 
a hot water outlet at the top of the tank and 
electric heaters for the top and for the bottom 
end portions of the tank, comprising a thermally 
actuable control switch responsive to the tem 
perature of the water in the top portion of the 
tank for Selectively controlling both heaters, a 
thermally-actuable control switch subject to tank 
water temperature at the bottom end of the tank 
for controlling the heater at the bottom end of 
the tank, a thermal retarder switch unit subject 
to tank water temperature intermediate the ends 
of the tank, including a switch connected in se 
ries circuit with said bottom switch for control 
ling said bottom heater and including a pair of 
expansion elements, one of which is subject to 
tank Water temperature and the other of which 
has a heating coil controlled by said top and said 
bottom switch, said three switches causing ener 
gization of the bottom heater alone with a pre 
determined time period of delay in case of with 
drawal of a relatively small predetermined quan 
tity of hot Water from the tank. 

CLARK M. OSTERHELO. 
  


