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8 Claims. 

This invention relates to improvements in Water 
heating and circulating apparatus and is directed 
particularly to an improved form of such appa 
ratus for use in connection with washers, particu 
larly washers designed for cleansing bottles in 
bottling plants. 
The principal object of the present invention is 

to provide a novel and improved. Water heating 
unit of compact construction which will function 
to constantly supply to Washing receptacles, 
Water or other Washing fluid of a desired temper 
ature and which is so constructed and arranged 
that the heating of the fluid will be cut down or 
shut off in the event, that the system becomes 
choked so that the development of a dangerous 
situation through the continued heating of the 
fluid will be avoided. 
Another object of the invention is to provide an . 

improved water heating unit for washing recep 
tacles such as are used in bottling plants wherein 
a novel method of circulating the heated. Washing 
fluid is employed for the purpose of obtaining a 
maximum of efficiency from the unit. 

Still another object of the invention is to pro 
vide in an automatically controlled water heating 
system such as is hereinafter set forth, a novel 
means for effecting the stopping of the operation 
of the heater in the event that the System be 
comes clogged for any reason so that a continu 
ous free flow of fluid therethrough cannot be 
maintained. 
The invention will be best understood from a 

consideration of the following detailed descrip 
tion taken in connection with the accompanying 
drawings forming part of this specification, with 
the understanding, however, that the invention is 
not to be confined to any strict conformity with 
the showing of the drawings but may be changed 
or modified so long as such changes or modifica 
tions mark no material departure from the Salient 
features of the invention as expressed in the 
appended claims. 

In the dra Wings: ... . 
Figure 1 is a view in front elevation of a two 

unit structure constructed in accordance with the 
present invention and designed to provide heated 
fluid for two or more washing tanks, as herein 
after described, parts of the structure here shown 
being in section. 

Figure 2 is a sectional view taken substantially 
upon the line 2-2 of Figure 1. . . , 

Figure 3 is a view in plan of a pair of tubs or 
washers showing the fluid conducting pipes con 
nected therewith by which the fluid is carried to 
and from the Washers, . . . . 

(CI. 237-8) 
Figure 4 is a circuit diagram for the electric 

units associated with the heating unit. 
Figure 5 is a view in elevation of a detailed 

portion of the heating unit. . . , 
Figure 6 is a sectional view on the line 6-6 of 

Figure 5. . . . . - 

The present invention constitutes an improve 
ment upon the system set forth, in Patent No. 
2,048,602 of July 21, 1936, in that water heating 
and circulating mechanism is more compactly 
structure set forth in this prior patent. 
In the heating structure embodying the present 

invention, an arrangement is disclosed for taking 
care of two separate washers or tubs, which are. 
indicated by the numeral in Figure 3, and which 
are designed particularly, as set forth in the prior 
other receptacles employed in bottling or similar 
plants or for tubs used for any other purpose 
where it is desired to maintain the water therein' 
at a fairly constant temperature and wherein the 
water of one tubis to be kept separate from that 
of the other tub. 
The heating unit disclosed in Figures 1 and 2, 

comprises a base of any Suitable structure, indi 
cated generally by the numeral 2, and here shown 
as being made up of a bottom frame 3, a top 
frame 4 and vertical corner posts 5, joining the 
top and bottom frames. The top frame 4 of the 
base has mounted thereon a Water tube unit of 
novel construction, which is indicated generally 
by the numeral 6. This unit 6 is made up of the 
two hollow heads 7 and 8 which are of Substan 
tial length and width, as shown in Figure 1, and 
of relatively shallow depth as disclosed in Fig 
ure 2. The head T may be referred to as the 
main head of the heater and the head 8 as a Sup 

10 designed and operates more efficiently than the 

15 

patent referred to, for use in cleansing bottles or 
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plemental head for purposes of distinction and, 
as shown in Figure 2, these heads are disposed 

of the base and have the confronting Walls con 
nected by the water tubes 9 whereby Water or 
other fluid may pass from one head to the other. 
s. The interiors of the heads 7 and 8 are divided 
by horizontal partition walls 0, the head having 

40 vertically upon opposite sides of the top frame 4 

45 

two of these walls to separate its interior into the 
inlet, intermediate and outlet chambers it, 2 and 
3, respectively, while the head 8 has only a 

single partition so that it is divided into the two 
chambers 4 and 15 which are respectively, inlet 

through the unit. - 
Upon the outer side of the main head are 

formed the inlet and outlet nipples 6 and 

50 

and outlet chambers for the fluid circulated 
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2 
respectively, which are flanged as shown to facili 
tate the attachment of coupling units thereto, as 
hereinafter described. 
Suspended within the base 2 below the top 

frame 4 is a gas heater manifold 8, the sides of 
which are provided with lugs 9 through which 
suspension bolts 20 pass for connection with the 
underside of the base frame , as shown in Fig 
ure 2, and carried upon and leading from the top 
of this manifold 8 is a series of gas burner units 
2, which are grouped in the area between the 
confronting faces of the heads 7 and 8 so that 
when these burners are lighted the flames there 
from Will be directed upwardly against the water 
or liquid tubes 9. While the area between the 
heads and 8 has not here been illustrated as 
being closed, it will be understood that the Sides 
and the top of this area will, in practice, be walled 
up with suitable insulation material So that the 
heat, from the burners will be confined around the 
tubes 9, one of the walls near the top of the unit 
being provided merely with a suitable escape 
opening for products of combustion as is the prac 
tice in connection with heater structures Such as 
ovens or the like. 
The numeral 22 designates a gas Supply line 

which leads into a lead-in pipe 23 through which 
fuel gas is conducted into the manifold 8 and 
this lead-in line is provided with an electro-mag 
netically actuated valve 24 and between this 
valve and the manifold is a hand Operated valve 
25. In the set up here illustrated, the Supply 
pipe 22 is connected with a T-coupling 26 (Fig 
ure 1) between which coupling and the pair of 
manifolds 8, the lead-in lines 23 are connected, 
each of these lines having an electro-magnet 
ically operated valve 24 therein. 
As previously stated, two complete fluid heater 

units are here illustrated coupled together to 
form one compact unit designed for use in as 
sociation with a pair of Washers, Such as are 
shown in Figure 3, and, therefore, there are tWO 
of the water tube structures disposed in side by 
side relation upon the base 2, as shown in Figure 
1, and the main head 7 of each of these struc 
tures has the inlet and outlet flanged nippleS or 
couplings 6 and 7 which lead respectively, into 
the inlet and outlet chambers and 3 of the 
nain head. 
The numerals 2 and 28 designate respectively, 

upper and lower header castings, each of Which 
is of elongated tubular form, having a flange 29 
at one end and at the opposite end being pro 
vided with the three laterally directed fianged 
angles 33, 3 and 32. In addition, the end of each 
header casting opposite from the flange 29 has a 
port for the connection therewith of a discharge 
pipe 33. The upper pair of header castings 2 
and the lower pair have their flanges 29 bolted 
together in the two unit structure, as shown in 
Figure 1, with a separating plate 33 therebe 
tween and these castings are disposed so that the 
flanged angles 30 thereof are directed upwardly, 
as shown in Figure 2, and each of the upper 
header castings has the flanged angle 32 thereof 
bolted or otherwise secured to the flange of the 
outlet nipple f7. The lower castingS 28 have 
their fianged angles 32 bolted or otherwise Se 
cured to the flanged inlet nipples 6 and the up 
wardly directed flanged angle 39 is Open and 
alined with the upwardly directed angle 39 of 
the overlying casting 27. - 
Interposed between each pair of vertically 

spaced header castings 27 and 28 is a vertically 
disposed circulating spacer casting, which is indi 

2,186,860 
cated as a whole by the numeral 34. Each of these 
Spacers has at one end a laterally directed fanged 
nipple 35 and a longitudinally directed flanged 
open end 36 and the interior of the spacer is 
longitudinally divided by the wall 3 which ex 
tends from adjacent the end 36 to a point short 
of the opposite end of the spacer which is closed, 
as shown in Figure 1, and which is disposed 
against the underside of a header casting 27. 
This division wall 3; divides the spacer into the 
two longitudinally extending passageways 38 and 
39 which merge at the closed end of the spacer 
and One of which at the other end leads through 
the nipple 35, while the other one leads through 
the open end 36 so that when the spacer is in the 
position shown in Figure 1, with the flange of the 
end 3G secured to the flange of the upwardly di 
rected angle 3 of the lower header 28, com 
munication will be established between the pas 
Sages 38 and 39 and the inlet chain:ber of the 
adjacent Water tube unit. 
Within the passage 38 of each spacer, a flap 

valve 4 is pivotally mounted to be controlled by 
the flow of fiuid through the restriction 4 . This 
valve, as shown in Figures 5 and 6, is mounted to 
CScillate on a shaft 42 which extends to the out 
side of the spacer and has secured to its outer 
end a mercury Switch 43 which is carried by the 
ci'ank arm 44 which has an end joined to the 
shaft 42, as shown in Figure 5. A spring 45 con 
necting the free end of the arm 44 with a fixed 
part of the adjacent structure, normally tends 
to oscillate the valve () to closed position. This 
valve actuated Switch 33 is a circulation con 
trolled switch and operates to maintain the elec 
tro-magnetically actuated valves 24 open so that 
gas may flow to the burner units, so long as there 
is a free circulation of fluid through the systein. 
The operation of this valve with the other elec 
trical elements is hereinafter more specifically 
described. 
Mounted upon a suitable support in the bot 

tom part of the base 2 below each water tube 
unit 6 is an electric motor 46, the armature shaft 
of which is connected by the shaft with the 
rotor (not shown) of a pump 48, the ine, and 
outlet connections of which are indicated respec 
tively, by the numerals 49 and 5. The outlet 50 
of each pump is connected by the pipe 5 With 
the inlet nipple 35 of the overlying spaces 34 
and the inlet 49 of each pump has a return pipe 
line 52 connected therewith, which leads from 
a washer , as shown in Figure 3. In the return 
line 52 are placed two hand onerated valves 53 
between which is a Strainer unit 54 through 
which the fluid from the Washer must pass be 
fore reaching the circulating pump 48 and the 
supply pipe 33 for each washer is also prefer 
ably provided with a hand valve 55 so that while 
the motors 46 of the units may be l'un at Con 
stant speed, the rate of supply and withdrawal 
of fluid for the Washers can be regulated as 
desired. 

Secured in the angle 3 f of each of the upper 
header castings and extending into the casting 
in the direction of the opposite angle through 
which the heated fluid passes in leaving the 
chamber 3 of the adjacent Water tube unit, is a 
heat responsive expansion bulb 56 which is cou 
pled through the medium of a tube 52 with an 
expansion unit in the form of a bellows 58 which 
is in turn connected with and actuates, under 
the conditions hereinafter described, a circuit 
controlling switch mechanism which is indi 
cated as a whole in the circuit diagram of Figure 
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2,186,860 
4, by the numeral 59. By reason of the location 
of this heat responsive expansion unit 56, if the 
circulation of the fluid through the system is 
slowed up for any reason so that the Water in 
the tubes 9 becomes excessively heated, this unit 
will be promptly affected and Will actuate the 
Switch mechanism 59 to close the electro-mag 
netic valve 24. 

Referring more particularly to the circuit dia 
gram, there is shown the electrical connection 
between the several electrical elements of the 

While these 
elements have not been shown in detail in aSSO 
ciation with the heater structure, it will be under 
stood that they may be mounted in any conven 
ient manner upon the structure, if desired. In 
this circuit lay-out there is indicated a main 
control switch 60 through which current flows 
from the supply circuit 6 to the several elec 
trical elements. The numerals 62 and 63 desig 
nate respectively switch units which are con 
nected with the tubs and with the pilot 64 
which is located adjacent the burners 2. These 
switch units 62 and 63 are connected in series 
relation in the electric current conducting Wire 
65 Which leads to the center terminal 66 of the 
switch unit 59 and the motor 46 is connected 
between the switch units 59 and 62 on One side by 
the wire 67 and on its other side with the return 
circuit wire 68. In each of the tubs shown in Fig 
ure 3 is a heat responsive expansion bulb 69 con 
nected by the tube 70 with the bellows 7 which 
is coupled with the oscillating switch 62, as 
shown, so that upon the expansion of fluid in 
this bulb 69 as a result of increased temperature 
of the water in the tube above a desired point, 
the bellows 7 will be actuated to oscillate the 
switch 62 and thus interrupt the flow of current 
to the motor 46 and effect the closing of the 
valve 24. 
The control switch 63 is adapted to be actuated 

by a thermo-couple 69' of a standard type, which 
is supported as shown in Figure 2 in the proper 
relation with the pilot 64 to maintain the switch 
63 closed while the pilot is burning. In the event 
that the pilot goes out, the thermo-couple 69' 
will operate to oscillate the switch 63 to a position 
to open the circuit and stop the operation of the 
motor 46 and close the magnetic valve. 
As will be seen from the circuit diagram, the 

switch 59 which is set to operate at a much 
higher temperature than the switch 62, has in 
addition to the central terminal 66, the two op 
positely positioned terminals 70’ and . The 
terminal 70' is connected by the wire 72 with one 
side of the coil 73 of the electro-magnetic valve, 
this terminal 70' being the One which is in cir 
cuit with the valve when the mechanism is in 
operation. The other side of the electro-magnetic 
valve is connected by the wire 74 with one side 
of the switch 43 which is under the control of 
the fiuid flow through a spacer casting 34 and the 
other side of this flow controlled switch 43 is 
connected to the return side 68 of the circuit by 
the wire 75. This wire 75 also is connected with 
one end of the primary side of a transformer unit 
76, the other end of the primary coil of this in 
strument being connected by the wire TT with 
the terminal 7 of the switch 59. The secondary 
of the transformer 6 is coupled with a signal 
bell 78 and from the diagram it will be readily 
apparent that when the high temperature switch 
is actuated by the heat responsive unit 56 to in 
terrupt the flow of current to the electro-mag 
netic valve, the transformer will be put in cir 

3 
cuit and this will result in the operation of the 
Signal bell 78 to indicate that something is wrong 
in the System. 
In the operation of the heater structure, ref 

erence being made to one only of the two con- 5 
nected units shown in Figure 1, when the electric 
current is turned on by closing the Switch 60 
after the pilot 64 has beenlighted and sufficient 
time has elapsed to cause the -thermo-couple 69' 
at the pilot to respond so that the switch 63 may lo 
be closed, the pump or circulator will be put into 
operation through the starting of the motor 46 
and the electro-magnetic valve 24 will be opened 
automatically. It will, of course, be understood 
that since the fluid in the system is at a tempera-ló 
ture below that necessary to effect the actuation 
of the valves 59 and 62 through the medium of 
the heat responsive devices 56 and 69 respectively, 
these two latter valves will be closed and, there 
fore, as soon as the pump starts operating, the 20 
flow of fluid past the valve 40 will oscillate the 
SWitch 43 and close the circuit for the electro 
magnetic valve 24 thus opening this valve to per 
mit gas to flow to the burners 2 which will be 
lighted by the pilot 64. The solution or Wash 25 
fluid will then pass continuously, through the 
heating element until its temperature has been 
raised to the degree at which the heat responsive 
bulb 69 has been set to effect the oscillation of 
the switch. 62 and interruption of the motor cur- 30 
rent and the current maintaining the magnetic 
valve open. Thus, when the temperature of the 
fluid in the system has reached the desired point, 
the heating of the fluid will be stopped until its 
temperature again drops to the point where the 35 
heat responsive devices 69 will act to close the 
Switch and thus start up the circulation again 
and light the burners 2. As previously ex 
plained, if the circulation of the fluid from the 
Washer to the heater unit should be reduced for 40 
any reason, the temperature of the fluid will rise 
at the outlet of the heating unit to a point suffi 
cient to affect the heat responsive device 56 With 
the result that the switch 59 will be oscillated, 
turning off the gas supply to the burners and en 
ergizing the signal or alarm bell 78. If the re 
duction of the fluid flow through the system 
should increase to the point where a complete 
stoppage of flow occurs, such as might be the case 
if the strainers 54 became clogged, then the spring 

45 

50 45 would operate to shut the valve 40 and, at the 
same time, oscillate the switch, 43 which would 
interrupt the flow of current, through the coil. 
of the electro-magnetic valve and thereby shut 
off the gas flow to the burners. 
The gas supply pipe for the pilot 64 is con 

nected into the gas line 22 at a suitable point, 
55 

ahead of the electrically controlled valve 24 and 
there is also provided a nipple, 79 for the attach 
ment of a suitable torch 8 through the medium 60 
of a flexible hose 8, which may be employed to 
relight the pilot by inserting the end of the torch 
through the opening 82 in the wall of the hous 
ing enclosing the burners. 

In establishments where the heater structure 65 
embodying the present invention may be em 
ployed, the washers are usually disposed at 
an elevation considerably lower than the water 
tubes and, therefore, when the system is shut 
down there is a possibility of a siphonic action 70 

... occurring which would drain off most or all of the 
water from the tubes of the heater into the 
washers and thus when the system is started up, 
flames from the burners would play against 
tubes having no water therein so that the same 75 
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would more than likely be seriously damaged. 
in order to avoid this, there is connected into the 
upper end of each spacer, a pipe line 83 which is 
carried to an elevation above the water tubes, 
as shown, and then carried downWardly so that 
the end of the same which is left open is located 
near the floor upon which the heater structure 
Stands. In this pipe line is a one-way valve 84 
which opens inwardly or in the direction of the 
spacer with which the pipe is connected so that 
When filuid is flowing through the spacer, none 
can be forced through the pipe 83 past the 
valve 84, but when the system is shut down, air 
nnay flow past the valve 84 and into the upper 
end of the space.' So as to check any siphonic 
action which would tend to drain off the Water 
from the tubes back to the washers. 
In order that the system may be drained when 

desired, the outer ends of the lower header cast 
ings 28 have coupled theireWith the drain pipes 
85 in each of which is a hand valve 86. 
While the present illustration and description 

of the invention has been confined to tWO Con 
nected heater units and a pair of tubs Ol' recep 
tacles, it is to be understood that the heater unitS 
shown in Figures 1 and 2 may be increased in 
number together With the Washel'S or tubS in a C 
Cordance with the size of the establishment in 
which the mechanism is to be used and it will also 
be readily apparent that in increasing the num 
ber of heater units over what is shown in Figure 1, 
the vertically disposed spacer castings Will be 
connected at their tops and bottons by additional 
header castings such as are indicated by the nu 
melais 27 and 28. 
In addition to increasing the number of unitS 

With an increased number of Washers, as above 
stated, one unit or a pair of units such as is 
shown might be employed for heating the con 
tents of several washers by employing the Washer 
and heated fluid circulating piping System ar 
ranged as shown in the System Set forth in the 
patent hereinbefore referred to. With this pip 
ing arrangement, the fluid which is heated and 
used in one washer for washing bottles or other 
bodies may be employed by running it through 
suitable coils to heat up another fluid in another 
Washer in which the coils are located. 
What is claimed is: 
1. A fluid heating and circulating System, con 

prising a fluid receiving receptacle, a fluid Supply 
pipe and a fluid discharge pipe connected with 
the receptacle, a fluid heating unit connected With 
said pipes and forming with the same and the 
receptacle a closed fluid circuit, an electro-mag 
netically controlled gas firing means for Said 
heating unit, an electrically operated circulatOl' 
in said fluid circuit, a One-Way Valve in Said cir 
cuit which is held opened by the movement of 
fiuid in the circuit by the circulators, means con 
trolled by said last valve which operates to inter 
rupt the flow of electrical current to said electro 
magnetic valve when the fluid flow in the circuit 
is interrupted, a high temperature operated ther 
mostat in said circuit adjacent the discharge side 
of the fluid heating unit, a fluid Working temper 
ature controlling thermostat in Said receptacle, 
and means which are so constructed and ar 
ranged that upon operation of the fluid working 
temperature thermostat under the influence of 
an increased temperature, the flow of electric 
current to said electro-magnetically operated 
valve and said electrically operated circulator 
will be interrupted and upon the operation of the 
high temperature operated thermostat the elec 
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tro-magnetically operated valve only will be actu 
ated for the closing of the valve. 

2. A fluid heating unit for a system of the char 
acter described, comprising a water heater in 
cluding a chambered head, gas fired means for 
the heater, an outlet nipple for said head and dis 
posed adjacent the top thereof, an inlet nipple 
for the head and disposed adjacent the bottom 
thereof, means for connecting a fluid carry-off 
pipe with said outlet nipple, a vertically disposed 
hollow body between Said nipples and interiorly 
divided to form an up-flow and a down-flow pas 
sage, the passages being connected adjacent their 
upper ends, said down-flow passage being in con 
munication with said inlet nipple, a circulator. 
connected with the lower end of said up-flow 
passage, electro-magnetically controlled Valve 
means governing the flow cf gas to Said gas fired 
means, and electric circuit controlling means for 
said magnetically controlled valve in one of Said 
passages which is so constructed and arranged as 
to interrupt the flow of current to said electrical 
valve when the flow of fluid through the paSSageS 
is interrupted. 

3. A fluid heating and circulating unit for a 
system of the character described, comprising a 
heater, including a chambered head, a gas fired 
burner for the heater, said head having an upper 
inlet nipple and a lower outlet nipple, means for 
connecting a carry-off pipe With said upper 
nipple, an electric motor operated circulator, 
means forming a fiuid passageway from Said cir 
culator to said inlet nipple, said passageway hav 
ing in its length a reverted portion forming ver 
'tically disposed up-flow and down-flow sides, the 
said passageway extending upwardly to an eleva 
tion approaching that of the outlet nipple, a gas 
supply line leading to said burner, an electro 
magnetic valve in said line, a one-way valve in 
Said passage which is maintained open by fluid 
flowing therethrough, a switch connected with 
said one-way valve and controlling the flow of 
current to said electro-magnetic valve, said Switch 
being in circuit interrupting position when said 
One-Way Valve is closed, and a temperature Oper 
ated unit in Said outlet nipple controlling the 
flow of electric current to said electro-magnetic 
Valve and Operating to interrupt the current 
flow thereto upon excessive rise of temperature 
in the heater. 

4. A fiuid heating and circulating unit for a 
system of the character described, comprising a 
Water heater having a lower inlet and an upper 
Outlet, a gas fired burner for the heater, means 
for connecting a carry-off pipe with said outlet, 
an electric motor operated circulator, means 
forming a fluid passageway from Said circulator 
to said inlet, said passageway having in its length 
a reverted portion forming vertically disposed 
up-flow and down-flow sides, the said paSSage 
extending upwardly to an elevation approaching 
that of the outlet, a gas supply line leading to 
said burner, an electro-magnetic valve in Said 
line, a one-way valve in said passageway which is 
maintained open by fluid flowing therethrough, 
a switch connected with said one-way valve and 
controlling the flow of current to said electro 
magnetic valve, said Switch being in circuit inter 
rupting position when said one-Way Valve is 
closed, circuit controlling lineans comin on to the 
electromagnetic valve and the motor of the cir 
culator and means for introducing air into Said 
fluid pasage at the high point thereof, said 
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opening of the circuit having said magnetic valve 5 
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the passage and a one-way valve arranged to 
Open only toward the passage. 

5. A fluid heating unit for a system of the 
character described, comprising a water heater 
including a chambered head, gas fired means for 
the heater, an outlet nipple for said head and 
disposed adjacent the top thereof, an inlet nipple 
for the head and disposed adjacent the bottom. 
thereof, means for connecting a fluid carry-off 
pipe with said outlet. nipple, a vertically disposed 
hollow body between said nipples and interiorly 
divided to form an up-flow and a down-flow pas 
Sage, the passages being connected adjacent their 
upper ends, said down-flow passage being in com 
munication with said inlet nippie, a circulator 
connected with the lower end of said up-flow 
paSSage, 
means governing the flow of gas to said gas fired 
means, electric circuit controlling means for said 
magnetically controllied valve in one of Said pas 
sages which is so constructed and arranged as to 
interrupt the flow of current to said electrical 
valve when the flow of fluid through the passages 
is interrupted, a thermostat actuated switch in 
circuit with said electric circuit controlling means 
and operating upon an excessive rise of temper 
ature in the heater while the fluid flow is unin 
terrupted, to energize said electromagnetic valve 
for the closing of the same, and an electrically 
operated signal element having said thermostati- . 
cally operated Switch coupled therewith, said 
thermostatically actuated Switch operating to ef 
fect the flow of current through the signal ele 

therein. 
6. A control circuit for a water heating system. 

which includes: a water receptacle, a gas fired 
heater, an electric motor operated circulator and 
pipes connecting the receptacle, heater and cir 
culator in a fluid circuit; comprising two ther 
mostatically controlled Switches connected in 
Series, One Switch thermostat being in the recep 
tacle, the other switch thermostat being at the 
fluid outlet side of the heater, a magnetically 

electromagnetically controlled valve 

5 
operated valve in series with said switches and 
controlling the flow of gas to said heater, and 
said electric motor being electrically connected 
across the switch controlled by the receptacle 
thermoStat. ". . 

7. A control circuit for a water heating system. 
which includes a water receptacle, a gas fired 
heater, an electric motor operated circulator and 
pipes connecting the receptacle, heater and cir 
culator in a fluid circuit; comprising two ther 
mostatically controlled switches connected in 
Series, one switch thermostat being in the recep 
tacle, the other switch thermostat being at the 
fluid outlet side of the heater, a magnetically 
operated valve in series with said switches and 
controlling the flow of gas to said heater, and 
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said electric motor being electrically connected 
across the Switch controlled by the receptacle 
thermostat, the said last-mentioned switch being 
arranged to receive current in advance of the 
Other SWitch and the magnetically operated valve 
and operating when opened to stop said motor 
and effect the closing of the valve. , 

8. A control circuit for a water heating system 
which includes a water receptacle, a gas fired 
heater, an electric motor operated circulator and 
pipes connecting the receptacle, heater and cir 
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culator in a fluid circuit; comprising two ther--. 
mostatically controlled switches connected in 
Series, one switch thermostat being in the recep 
tacle, the other switch thermostat being at the 
fluid outlet side of the heater, a magnetically 
operated valve in series with said switches and 
controlling the flow of gas to said heater, said 
electric motor being electrically connected across 
the SWitch controlled by the receptacle thermo 
Stat, and an electrically operated signal con 
nected acroSS said valve and notor and connected 
On one side with the switch associated with the 
heater outlet, said last switch when actuated by 
the attached thermostat, while the other switch 
remains closed, closing a circuit through the sig 
nal. 

GROVER. C. EVANS. 

40 

45 


