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UNITED STATES 

2,096,697 

PATENT OFFICE 
2,096,697 

WATER HEATER, 

Herbert J. Long, Springfield, Mass, assignor to 
United American Bosch Corporation, Spring 
field, Mass., a corporation of New York 

Application June 27, 1936, serial No. 87,703 
3 Claims. (Cl. 126-362) 

This invention relates to water heaters of the 
type having a storage tank and a heating unit 
separate therefrom for heating the contents 
thereof. 
In water heaters of this type as heretofore con 

Structed, the heating unit, usually consisting of 
a coil, is liable to become clogged due to sediment 
or scale collecting therein. This is particularly 
true where the heating unit is designed for rela 
tively low capacity since the tube forming the 
heating element is of Small diameter and there 
fore, more likely to become clogged. 

It has heretofore been proposed to overcome 
this defect by providing for a reverse flow of water 
through the heating unit during the period when 
hot water is being drawn from the tank, and to 
this end an automatic valve has been interposed 
in the connections between the tank and the heat 
er, Which Valve in response to the opening of the 
hot water tap automatically reversed the flow 
through the heater. Such valves, however, if 
operated long in one position, are likely to stick 
in that position thus seriously interfering with 
the normal operation of the heater. 

It is a primary object of the present invention 
to overcome the above mentioned defect and to 
this end a device is provided for the reversal of 
flow through the heater without the interposi 
tioning of any valves or other movable members. 

t is a further object of this invention to pro 
Wide an improved control System for Water heat 
ers of the automatic storage type which will in 
Sure the full utilization of the entire storage ca 
pacity of the tank, but which will also insure 
against overheating. 
A further object of the invention is to provide 

a structure which is easily constructed and as 
Sembled and is therefore of relatively low cost. 
The above and other objects and details of the 

invention will be more fully apparent to those 
skilled in the art from a consideration of the foll 
lowing detailed description taken in connection 
With the accompanying drawings, in which: 

Fig. 1 is alongitudinal sectional view, with parts 
shown in side elevation, of a hot water storage 
tank having circulation fittings disposed in ac 
cordance with this invention; Fig. 2 is a similar 
View taken through the upper portion of a stor 
age tank and showing a modified arrangement 
of certain connections and fittings; Fig. 3 shows 
a detail on an enlarged scale of one of the fit 
tings; Fig. 4 shows a longitudinal sectional view, 
With parts in side elevation, taken through a 
heating unit constructed in accordance with the 
invention; Fig. 5 shows a side elevation of the 

heating units shown in Fig. 4; Fig. 6 is a hori 
Zontal section taken on line 6-6 of Fig. 4, parts 
being removed for clearness; Fig. 7 is a side view 
of a detachable combustion chamber With a por 
tion thereof removed to show the enclosed burn 
er; and Fig. 8 is a longitudinal section-through 
a thermostat assembly. w 
Referring to the drawings, reference numeral 

indicates a storage tank having a cold water Sup 
ply pipe 2 and a hot water discharge pipe 3. - A 
heater 4 is connected at its lower end with the 
lower portion of the tank by way of pipe 5 while a 
pipe 6 leads from the upper end of the heater to 
a fitting 7 which is connected by a nipple 8 to 
one arm of a T 9, the other arms of which are 
connected to the discharge pipe 3 and the tank. 
A by-pass tube 0 extends between the cold Water 
supply pipe 2 and the fitting 7. The tube 0 has 
an extension which projects for a short dis 
tance into a passage 2 of fitting . It Will be 
understood that it is not essential for the ex 
tension f to project into the passage 2 in all 
instances, and in Some cases this member may 
be omitted. 

In the form shoWn in Fig. 1 the heateris con 
nected to the tank through the T 9 Which also 
serves as a connection for the hot water outlet 
3. The device is equally applicable to other ar 
rangements of such connections. Fig. 2 shows 
the application of the device to a tank having 
separate openings for the hot water outlet and 
heater connections. The construction and op 
eration of this form Will be readily understood 
from the description of the form shown in Fig.1. 

Since the fitting 7 has no moving parts and 
is therefore unlikely to require servicing, it may 
be placed within the jacket 3 surrounding the 
tank and embedded in the heat insulating mate 
rial i 4 therein. V- - 
While it will be understood that the above 

described arrangement is desirable in connection 
with any side arm or conversion type heater it is 
particularly advantageous in conjunction with 
certain features of the heater herein disclosed for 
reasons which Will be apparent from the follow 
ing description. - 

Referring particularly to Figs. 4 and 5, the 
heater 4 includes a heating unit which consists 
of a casting 5 having a central tubular member 
6 connected by fins 7 with an Outer cylindrical 

portion 8. A tube 9 extends upWardly from the 
tubular member 6 and carries at its upper end a 
reduction joint 20. Studs 2 project radially 
from the lower portion of the reduction joint. 20 
providing a spacing means between said joint and 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 



O 

5 

20 

25 

30 

35 

50 

55 

60 

70 

5 

2 
the heater casing. The reduction joint is con 
nected to the pipe 6 by a nut 22 while the lower 
end of the heating unit is connected by Way of a 
short tube 23 which passes through an opening 
in the cylindrical member 8 and is screw-thread 
ed into an Opening in the side wall of the central 
tube 6. 
When the heating unit consisting of the cast 

ing 5, tube f9 and reduction joint 20 is as 
Sembled the unit so formed may be slipped easily 
into a Separately formed jacket structure 24. 
The jacket Structure is of thin Sheet metal and 
includes an outer cylindrical casing 25, having 
annular end sheets 26 and 27 welded thereto and 
forming top and bottom plates. An inner cy 
lindrical casing 28, of slightly larger diameter 
than the outer cylindrical portion 8 of the cast 
ing 5 and having inwardly projecting corruga 
tions 29 thereon, is welded to and extends up 
Wardly from the annular bottom sheet 2 for a 
distance which is equal to or slightly less than 
the length of cylindrical member 8. A frusto 
conical member 30 having its largest diameter 
Slightly leSS than the internal diameter of cy 
lindrical member 8 is provided with a base 3 
which extends outwardly to the inner casing 28 
and is crimped thereto at 32. Each of the 
parts 25 to 3 are of relatively light sheet metal 
and at each of the joints therebetWeen one of 
the members has a flange projecting therefrom in 
Such a direction as to provide a surface parallel 
to the adjoining member to provide overlapping 
Surfaces which may be easily crimped or stitch 
Welded. A cover 33 fits snugly upon but is de 
tachable from the upper end of the outer casing 
25. The cover 33 is cup shaped to provide a 
chamber 34 therebelow. A central opening in 
the cover 33 permits the upper end of reduction 
joint 20 to project therethrough, and the cover 
is also provided with a discharge passage 35 
Spaced between said central opening and its 
Outer rim. 
A gas burner 36 is positioned below the heat 

ing unit in a cup 37 which encloses the lower 
end of cylindrical member 8. Bayonet slots 38 
are provided in the upper rim of the cup 37 
Which slots coact with Suitable studs on the 
outer surface of said cylindrical member to hold 
the cup in position while permitting it to be 
readily detached for Servicing. A lighting torch 
39 is disposed within the cup 3 below the burner 
36 to facilitate the lighting of the burner. 

It will be apparent from the above description 
that the heating unit, the jacket structure and 
the burner assembly may each be separately 
constructed and that their assembly may be 
easily effected by inserting the heating unit into 
the jacket structure where it will be rigidly held 
by the insertion of the tube 23 through an open 
ing in the jacket structure and in member 8 
and ScreWing it tightly in the opening provided 
therefor in the central member 6. The burner 
aSSembly may then be quickly attached to the 
member 8 by means of the bayonet slots 38 and 
the resulting heater is ready for connection to 
the gas fittings and to the tank. The ease with 
Which these parts may be assembled and dis 
aSSembled results in considerable savings in 
manufacture and in servicing. 
Gas is supplied to the burner 36 and to the 

lighting torch 39 from a gas manifold 40, the 
flow to Which is controlled by a pressure regul 
lator 4. From the manifold 40 the gas flows 
by Way of a stop cock 42, a thermostatic con 
trol device 43 (which will be hereinafter more 

2,096,697 
particularly described), a flow cock 44, and a 
burner tube 45, to a safety cut-off valve 46 posi 
tioned immediately below the burner. The valve 
46 is actuated by a conventional disk thermostat 
in housing 46' which is also positioned below the 
burner. This thermostat is therefore responsive 
to heat conducted downwardly from the burner 
to the housing 46' through the metallic path 
afforded by the connections therebetween. By 
this arrangement the thermostat is not exposed 
to high temperatures such as are present When 
the burner fiane inpinges directly upon Some 
portion of the thermostat housing. The ther 
mostat may be sensitive and will respond quick 
ly should the filame at the burner become ex 
tinguished. This arrangement is also free from 
the Wagaries attending the operation of therno 
Stats having a thin conducting Strip exposed to 
the burner fame which strip may become cor 
roded or the exposed part of which may burn 
away. The thermostat housing is more exposed 
to the heat of the lighting torch 39 but this is 
not detrimental since the lighting torch is Only 
in use for short periods at infrequent intervals. 
The thermostat Will soon open the valve 46 after 
the lighting torch is operated, permitting fuel 
to flow to the burner 36 where it is ignited by 
the torch. 
A pipe 47 is connected by way of flow cock 48 to 

manifold 40 and extends to the fuel line of the 
main burner at a point beyond the control valve 
of the control device 43. A by-pass is thus pro 
Vided around this device to maintain a low pilot 
flame at the burner 36. 
The thermostatic control dewice 43 Which regu- : 

lates the flow of fuel to the burner 36 in ac 
cordance. With the temperature of the Water Com 
prises a casting 49 having at One end a short bore 
50 which is internally threaded to receive a con 
nection leading from gas cock 42. An angular 
bore 5 | affords communication between the inner 
end of bore 50 and a valve chamber 52. A Wave 
53 in chamber 52 controls a passage formed by 
an enlarged portion of a bore 54 extending cen 
trally from valve chamber 52. A longitudinal 
bore 56 in an extension of the casting 49 has a 
reduced portion 55 connecting With the paSSage 
formed by bore 54. A lateral opening provides 
for a connection between by-pass tube 47 and 
bore 56. 
bore 54, making a sliding fit with the reduced 
portion of the latter, carries the valve 53 on One 
end thereof and its opposite end rests on a disk 
thermostat 58. This disk is clamped in a cham 
ber 59 formed between casting 49 and a member 
60 which forms a union between the lower tank 
connection 5 and tube 23. A spring 6 between 
the valve 53 and a plunger 62 urges the valve 
toward closed position. The plunger 62 has a 
sliding fit in sleeve 63 within which it is longi 
tudinally adjustable by means of a screw 64. 
The sleeve 63 is externally threaded to coact with 
internal threads on an outer Surrounding sleeve 
65. A cap 66 fits on the upper, reduced end of 
sleeve 63 and is prevented from movement rela 
tive to the sleeve by means of a set screw 67. 
The arrangement of these parts is such that ad 
justments of the thermostat, such as those made 
While the heater is first tested or While it is be 
ing serviced, may be made by removing cap 66 
and adjusting screw 64. AdjustmentS Such as 
the user may desire to make in changing from 
warm to hot water are made by twisting the 
cap 66. 
In operation, assuming that the burner has 

A stem 57 which extends through the : 
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2,096,697 
been ignited and that no water is being drawn, 
Cold Water from the bottom of the tank passes 
by Way of lower connection 5, member 60 and 
tube 23, to the heating unit. It is therein heated 
and rises through pipe 6, fitting and thence 
passes to the upper end of the tank either by 
Way of the T 9 in the hot water discharge line, 
as shown in Fig. 1, or by a direct connection to 
the tank, as shown in Fig. 2. Heating con 
tinues until the Water passing from the lower end 
of the tank to the heating unit is hot enough 
to heat the member 60, as it passes therethrough, 
Sufficiently to cause the disk thernostat 58 to flex 
OutWardly permitting the valve 53 to close. The 
main Supply of gas to the burner 36 is thus cut 
off but a low flame is maintained thereon due to 
the fuel Supplied thereto by way of the by-pass 
47. This low pilot flame is sufficient to maintain 
the Safety cut-off Valve 36 open, this valve being 
closed only when the pilot fame is extinguished, 
in which event the entire gas supply to the burner 
iS Cut Off. If hot Water is drawn from the tank 
cold Water flows through the supply pipe 2 to the 
tank and a portion thereof is by-passed through 
tube to the fitting . The momentum of this 
portion causes it to continue to flow in the direc 
tion in Which it enters the passage 2 and thence 
downwardly through the connection 6, the heating 
unit, and the member 6. As it passes through 
this member it cools the same and the thermostat 
disk 58 flexes in Wardly thereby opening valve 53 
and thus Supplying gas to the burner 36. The 
downward flow of the cold water entering the 
fitting at this time is somewhat facilitated 
by the fact that there is now a column of Cold 
Water in the connection 6 Which is heavier than 
the balancing column of hot water in the tank. 
The Weight of this cold column therefore aids in 
maintaining a foW through the heating unit in 
the reverse direction to the normal flow Wien 
no water is being drawn. This reversal of fiOW 
SWeeps any sediment or other foreign matter 
Which has collected at the base of the heating 
unit out through the tube 23 into the botton of 
the tank from which it can be drained by the 
usual drain tap commonly provided with Such 
tanks. The rate of foW Of the cold Water down 
Wardly through the heating unit due to the Com 
bined forces of nonentum and convection as 
above described is much faster than the rate of 
flow in the opposite direction. When no Water is 
being drawn from the tank and When the Water 
circulates due to convection alone. A forceful 
flushing action is thus provided Which, it Will 

5 be understood, is desirabie in connection. With all 
types of side an heaters. Such flushing is 
particularly desirable in heaters of low capacity 
where the heating unit is Small, and it is espe 
cially desirable where the passage through the 

3 
heating unit involves a sharp turn such as occurs 
at the juncture of the tube 23 and tube 6. It 
is at Such bends that sediment is most likely to 
collect. 

Further advantages of the above described in 
Vention will be obvious to those skilled in the art 
and although only two different arrangements 
of the fittings which effect the flushing action are 
shown, other arrangements will be obvious. 

Having thus described the invention, what is 
claimed as new is: 

O 

1. In a water heater, the combination of a 
Storage tank, a heating unit, connections between : 
Said heating unit and said tank, one of said con 
nections leading to the upper portion of said 
tank and another to the lower portion thereof, a 
Cold Water inlet for said tank, and a by-pass con 
nection between said cold water inlet and said 
upper Connection, Said by-pass connection enter 
ing Said upper connection in a direction to reverse 
the direction of the flow of Water through said 
heating unit. 

2. In a Water heater, the combination of a 
Storage tank, a heating unit, connections between 
the upper end of said heating unit and the upper 
portion of said tank, a second connection between 
the lower end of Said heating unit and the lower 
portion of said tank, a cold water inlet for said 
tank, and a valveless connection forning a by 
paSS between said Cold Water inlet and said upper 
Connection, said Valveless connection opening into 
Said upper connection in a direction opposed to 
the normal circulation of Water therethrough 
Whereby on drawing Water from the tank the 
momentum of the cold Water entering the con 
nection from Said by-pass will reverse the direc 
tion of flow through said heating unit. 

3. In a Water heater the combination of a 
storage tank, a cold water supply pipe leading 
thereto, a hot water discharge pipe leading there 
fron, a heating unit, a burner for heating Said 
unit, connections between said tank and said 
heating unit for circulating Water from the lower 
portion of Said tank through said heating unit 
and then to the upper portion of said tank, 
a. thermostat responsive to the temperature of 
the Water in the connection between the lower 
portion of said tank and Said heating unit for 
Controlling the flow of fuel to said burner, means 
to reverse the normal flow of water through Said 
heating unit While Water is being withdrawn 
through Said di Scharge pipe, Whereby Said ther 
mostat is responsive to the temperature of Water 
flowing to said heating unit during normal opera 
tion and responsive to the temperature of water 
foWing from said heating unit during periods of 
Withdrawal of Water from Said tank. 
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