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This invention relates to devices for eliminating stack 
ing in water heaters. 

In conventional water heater construction, a thermostat 
is located relatively close to the bottom of the tank with 
an immersion type sensing element extending into the 
water within the tank. Cold water enters the tank 
through a dip tube which hangs from the top of the tank 
and discharges water in the area adjacent the sensing cle 
ment of the thermostat. As hot water is drawn from the 
top of the tank, cold water is admitted to the lower por 
tion which cools the sensing element and causes the burn 
or to corne on. This results in satisfactorv operation 
when relatively long draw-o?s are made. However, as 
a rule, the water temperature increases progressively from 
the lowermost portion of the tank to the uppermost por 
tion. Accordingly, When a number of short draw-o?s are 
made, small amounts of cold water are admitted to the 
lower portion of the tank at frequent intervals to thereby 
cool the sensing element. As a result, the burner is on 
longer than is desirable and the temperature of the water 
at the top of the tank rises to undesirable and often 
dangerous levels. This condition is referred to in the 
trade as “stacking.” 

This invention eliminates excessive temperatures caused 
by stacking in water heaters by mixing hot water from 
the top of the tank with incoming cold water. 
_Accordingly, it is an object of the present invention to 

prevent overheating of water in a hot water tank. 
Another object of this invention is to prevent an ex 

cessive rise in temperature of the water at the top of a 
hot water tank. 

Another speci?c object of this invention is to eliminate 
stacking in water heaters by mixing hot water from the 
top of the tank with incoming cold water. 

In accordance with the invention, a venturi insert is 
mounted in the upper portion of the dip tube. As the 
incoming cold water passes through the venturi throat, 
there is a corresponding reduction in pressure. This re 
duction in pressure causes the surrounding hot water to 
enter the opening and mix with the cold water as it passes 
through the venturi. In a modi?cation of this form, a 
temperature responsive device controls the venturi section. 

Several speci?c forms of the invention will now be de 
scribed for the purpose of illustrating the general principles 
01”: the invention. 

In the drawings: 
FIG. 1 is a schematic partial sectional view of a con 

ventional water tank and heater with the device of the 
present invention installed therein; 

FIG. 2 is an enlarged sectional view of a form of dip 
tube which may be applied to the tank of FIG. 1; 

FIG. 3 is an enlarged sectional view of another form 
of the invention; 

FIG. 4 is a view similar to FIG. 3 but illustrates a 
modi?cation. 

Referring to FIG. 1, a hot water heater is disclosed 
including a water heating and storage tank 10 having 
its upper end provided with the usual cold water inlet 12 
and the hot water outlet pipe 14. Mounted in the cold 
water inlet is an elongated pipe or dip tube 22 which ex 
tends to the lower portion of the tank and is open at the 
lower end. The water heater is further provided with 
the usual burner 20 connected with a gas inlet 16 and a 
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thermostatic control element 18. Positioned on the upper 
portion of the tube 22 is an element 56 which constitutes 
a device according to one form of the present invention. 

Referring now to FIG. 2, dip tube 22 is provided at 
its upper portion with an aperture 32 in the wall thereof. 
The aperture 32 is normally closed by a bimetallic strip 
28 which is attached to the dip tube wall by a rivet 30. 
The rivet 30 may be hollow to provide an anti-syphon 
hole as is customary in present dip tubes. 

In operation, the bimetallic strip 28 acts to close the 
opening 32 until an undesirable overtemperature is 
reached in the water at the top of the tank. When this 
predetermned undesirable temperature is reached, the bi 
metallic strip 28 will then de?ect away from opening 32 
and permit cold water entering through the dip tube 22 to 
?ow through opening 32 into the top of the tank, thereby 
'reducing the ‘temperature of the hot water in that area. 
Normally, the difference in static head at the aperture 32 
and the bottom of the dip tube 22 is su?icient to cause 
substantial ‘?ow through the aperture 32 into the top of 
the tank. However, it is often desirable to increase ?ow 
by placing a restriction at the tube outlet, for example, by 
the use of an apertured cap 24 secured to the bottom of 
the dip tube 22. ' . 

At high ?ow rates (about 5 g.p.m.), there is a tendency 
for water to force the bimetal open by the velocity head 
acting through aperture 32. It is desirable to resist this 
force when the top tank temperature is not excessively 
high. The closing force exerted by the bimetal may be 
increased by a biasing opening 34 in the wall of the tube 
22 between rivet 30 and aperture 32. This opening 34 is 
small in relation to the aperture 32 and when the bimetal 
is thermally distorted, water ?ows freely through aperture 
32 with very little ?ow through opening 34. As the water 
temperature drops and the bimetal moves toward aperture 
32, more cold water ?ows through opening 34. This 
causes a further drop in the bimetal temperature increas 
ing the closing force. ' 

Referring now to FIG. 3, where the claimed form of the 
invention is illustrated, a venturi insert 40 is fastened in 
the upper portion of the dip tube 22 by means of a hollow 
rivet 42. The hollow rivet 42 provides a passage 44 
through the wall of the dip tube and the insert. 

In operation, as cold water ?ows through the venturi 
of insert 40, there will be a corresponding reduction in 
pressure. This reduction in pressure will cause hot water 
to enter through passage 44 and mix with the cold water 
as it passes through the dip tube 22. Accordingly, water 
being discharged from the bottom of the dip tube 22 will 
be considerably warmer than the supply water and will 
condition the thermostat 16 to maintain the burner 18 on 
for shorter periods of time. Since the burner will be on 
for shorter periods of time, the stacking el‘I’ect will be 
reduced considerably. 
The device shown in FIG. 4 is similar to that shown in 

FIG. 3 and illustrates a venturi insert 50 mounted in the 
upper portion of the dip tube 22 by means of a hollow 
rivet 52 having passage 54 therethrough. A bimetallic 
strip 56 is mounted on the outer wall of the dip tube 22 
as by spacer 58 and screw 60‘. Bimetal 56 is so positioned 
that it closes passage 54 when the water at the top of the 
tank does not exceed a predetermined temperature. The 
bimetal strip 56 thus performs a similar function to bi 
metal 28 of FIG. 2 in that it permits the mixing operation 
to take place only When excessive temperatures are ex 
perienced et the top of the tank. The bimetal 56 may be 
further provided with a restricted aperture 62 overlying 
passage 54 ‘for providing an antisyphoning means. 

It will be understood that many changes may be made 
in the details of construction and arrangement et parts to 
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accomplish the purposes of this invention without depart— 
ing from the scope -of the invention as de?ned in the ap 
pended dai‘ms. 

I daim: 
1. In a water heater having a thermostatically con 

tr0lled burner, the combination including a tank, a cold 
water inlet in the top of said tank, a hot water outlet in 
the top of said tank, a dip tube attached to said tank at said 

tank, means including a venturi insert in said tube for mix 
ing the water at the top of said tank with the incoming 
co1d water to prevent exoessivdy high temperatures at the 
top of said tank, and fastener means mounting said ven 
turi insert in said tube and having an opening therein con 
necting the interior of said tube with the .surrounding water 
in said tank whereby incoming cold water passing through 
said venturi insert will cause the water surrounding said 
tube at said opening to enter said opening and mix With 
said incoming c0ld water. 

2. Apparatus as de?ned in daim 1 further including 
a bimetallic element on the outer wall of said tube nor 
mally dosing said opening. 

3’. The structure de?ned in daim 1 wherein said means 
mounting said venturi insert tube is a hollow rivet. 

4. The structure de?ned in daim 3 wherein said rivet 
has portions projecting laterally on its opposite ends into 

_cold water inlet extending to the lower portion of said ; 
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respective engagement with the venturi insert and the ex 
ternal surface of said dip tube. 
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