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- My present invention relates to condition con 
trol systems and particularly to one wherein Safe 
ty means are provided for rendering the system 
inoperative upon abnormal change in the condi 
tion. 
A main object of my invention is to provide, 

in a system of the character described, means 
for rendering the System safely inoperative upon 
the failure of means 'normally controlling the 
value of the condition. . 
Another object is the provision, in a fluid con 

trol system, of a safety valve connected in series 
with an automatically operated valve normally 
controlling the flow of fluid, the safety valve be 
ing maintained in open position only while the 
value of a condition resulting from the flow of 
fluid remains within normal limits. 
Another object is the provision, in a heating 

system employing fluid fuel, of means of the 
character described in the preceding object 
whereby fuel flow is obstructed upon abnormal 
rise of temperature; additional means being pro 
vided whereby upon extinction of the pilot burner 
flame the fuel flow is also obstructed. 
Another object is the provision of a combina 

tion control device, which comprises a condition 
responsive device with which is associated in 
dependent control means actuated in response 
to abnormal change in the same condition. 
Other objects and advantages of my invention 

will be found in the description, the drawing, 
and the appended claims. 

For complete understanding of the invention, 
reference may be had to the following detailed. 
description and accompanying drawing wherein: 

Figure 1 is a mainly diagrammatic view of 
heating control apparatus embodying my pres 
ent invention; and 

Figure 2 is a transverse section taken generally 
along the line 2-2 of Fig. 1. 
In the drawing, the numeral f indicates a 

main burner which is Connected by a conduit 2 
to the outlet 3 of a fluid pressure operated valve 
generally indicated at 4. Connected in series 
with and ahead of valve 4 is another valve 5 
of the rotary plug type, to the inlet of which is 
connected an electromagnetically controlled safe. 
ty valve generally indicated at 6. 
The valve 4 comprises a casing having an 

opening in its top wall which is closed by a 
flexible diaphragm f&. Securing the diaphragm 
to the casing and providing a pressure chamber 
thereabove is a housing 9. Extending from a 
pressure plate 20, secured to the underside of the 
diaphragm, is a stem 2 which is pivoted at its 
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lower end on an intermediate portion of an arm 
22. This arm is pivotally mounted at one of its 
ends on a pin 23 secured to the casing. Pivotally 
connected to another intermediate portion of arm 
22 is a stem 24 for a closure member 25, which 
closure member is cooperable with a valve seat 
26 provided in the bottom wall of the casing. 
A compression spring 27, connected to the other 
end of arm 22 and to a side wall of the casing, 
is so arranged as to effect “snap-action" of the 
closure member in its opening and closing move 
ments as arm 22 moves past center. So that 
this snap-action may be fully effective, the up 
per and lower portions of stem 2 are intercon 
nected by a lost-motion device 40. Urging the 
diaphragm and the closure member upward, is 
a compression spring 28. 
The safety valve 6 comprises a casing 29 hav 

ing a ported partition 30 providing a valve seat 
3. Cooperable with this seat is a closure mem 
ber 32 mounted on a rod 33, the free end of 
which sealingly extends through a side wall of 
the casing and is provided at its outer end with 
a compression spring 34 which urges the closure 
member 32 toward its seat. Mounted in the safe 
ty valve casing 29 is an electromagnet 35 com 
prising a U-shaped core 36 which carries on one 
of its arms an energizing coil 37. 
Mounted on the stem 38 of the plug valve is 

a can 39 which, in the rotation of the plug valve, 
is adapted to engage the outer end of rod 33 and 
thereby move the closure member 32 away from 
its seat and into engagement with the pole faces 
of the electromagnet core 36. The closuremem 
ber 32 is constructed wholly or in part of mag 
netic material so that when it is brought into 
engagement with the core, while the same is 
energized by passage of current through coil 37, 
the closure member will be magnetically retained 
in Open position against the bias of spring 34. 
The electromagnet 35 is so designed that the 
closure member 32 is magnetically held only when 
it is first brought into engagement with the core, 
no attraction of the closure member through 
Space being contemplated. It will be noted that 
the cam 39 is so arranged with respect to the 
plug valve that the same is closed when the safety 
valve closure member is moved thereby to its 
open position. The general combination of plug 
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valve and safety valve shown herein is described 
and claimed in my copending application Serial 
No. 319,735 filed February 19, 1940. 
Mounted in a wall 45 of a boiler 46, which is 

heated by the main burner , is a combination 
thermostatic control device generally indicated 



2 
at 47 and comprising a thermal bulb 48 which is 
sealingly mounted in the boiler by means of a 
fitting 49, threaded in a flange 50 welded to the 
boiler wall. 
outer end of the fitting and surrounding the bulb, 
is provided for the compression of packing mate 
rial 52 which serves to sealingly hold the bulb in 
position. The outer end of the thermal bulb is 
fluidly connected by a pipe 53 to the valve hous 
ing 9. 
The thermal bulb is of conventional type and 

contains a volatile fluid which, upon a prede 
termined rise of temperature of the boiler water, 
expands and thus produces a pressure within 
housing 9 above the diaphragm which is effec 
tive to move the same downward against the bias 
of spring 28 so that closure member 25 is brought 
into engagement with its seat. 
Mounted on an Outer portion of fitting 49 and 

in good thermal connection therewith is a curved 
bimetallic strip 54, to the free end of which is 
insulatingly secured a metal strip 55 which car 
ries an adjustable contact screw 56 cooperable 
with a relatively fixed contact element 57 in 
Sulatingly mounted on another portion of the 
fitting 49 and normally-in engagement therewith. 
Surrounding the bimetallic member is a cap 58, 
secured to the fitting 49 and insulatingly sup 
porting terminals 59 to which the contact ele 
ments 56 and 57 are connected by wires 60 and 
61, respectively. 
For the energization of the electromagnet 35, 

there is provided a thermoelectric device 62 com 
prising a pair, or a plurality of pairs, of thermo 
couple; elements, contained within a protecting 
sleeve 63. The upper, or "hot junction" end of 

, this device is arranged to be heated by the flame. 
of a pilot burner 64 mounted on the main burner 

, for the ignition of which it also serves. The 
thermoelectric device is electrically connected 

... by wires. 65,66 and 67 to the electromagnet coll 
37 in series with the thermostat terminals 59, the 
thermostat contacts being maintained in closed 
position by the bimetallic member at normal op 
erating temperatures of the boiler. 
'With the parts in the positions shown in the 

drawing, fuel supply to both the main burner if 
and the pilot burner 64 is obstructed by the safety 
valve closure member 32. To initiate opera 
tion of the System, the plug valve 5 is rotated 
from its open position, as shown, to a closed po 
sition wherein engagement of cam 39 with the 
end of rod 33 moves closure member 32 away 
from its seat and into engagement with the pole 
faces of core 36, whereupon fuel can flow 
through a pipe 68, connected to the Outlet of the 
safety valve, to the pilot burner 64 where it is 
lighted. The plug valve is manually retained in 
safety-valve-opening position until the thermo 
electric device 62 has become sufficiently heated 
by the pilot burner flame to generate current in 
an amount sufficient to cause the electromagnet 
to hold the armature-closure member 32 in the 
position shown by the broken lines. When this 
occurs, the plug valve may be returned to its 
open position, fuel then flowing to the automatic 
valve 4 which, if the water in the boiler is cold, 
will be in open position on account of the con 
traction of the fluid in the thermal bulb 48. 

70 Fuel can therefore now flow to the main burner 
where it is ignited by the pilot burner flame. 

When the temperature of the boiler water reach 
es a predetermined degree, the pressure of the 
fluid in the thermal bulb, applied to the dia 
phragm B, effects closure of the automatic valve. 75 

A hollow nut 5, threaded in the 
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Upon resultant cooling of the water, due to re 
duced fluid pressure above the diaphragm the 
valve reopens under the force of spring 28; re 
cycling of the automatic valve maintaining the 

5 water temperature between predetermined limits. 
If, due to faulty operation of the automatic 

valve or its control means, or from other causes, 
the temperature of the water rises to an abnor 
mal degree, the bimetallic arm 54 warps out 
wardly, opening contacts 5 and 57 and thereby 
deenergizing electromagnet 35. The safety 
valve closuremember 2 is thus permitted to re 
turn to its seat under the force of spring 34. 
Fuel flow to both the main and the pilot burner. 
is therefore obstructed and the system must be 
"manually reset" as described above to reini 
tiate operation after the cause of the failure 
has been corrected. As has been pointed out, 
the bimetallic member is in intimate thermal 
contact with the fitting 49 (which fitting is pref 
erably of metal having high heat conductivity, 
such as brass) and is insulated-from the sur 
rounding atmosphere by the cap 58. The bi 
metallic member is therefore approximately at 
the temperature of the boiler water. By... the 
angular arrangement of contact 57, a wiping ac 
tion occurs in the relative movement of the con 
tacts. 
An additional safety feature is provided by the 

30 pilot-burner-heated thermoelectric device. If 
the pilot burner should be accidentally extin 
guished, upon cooling of the thermoelectric de 
vice the resultant cessation of current generation 
deenergizes the electromagnet and the safety 

35 valve closes. . 
While I have herein shown and described my 

invent?on in connection with a water heating 
System, it is obviously also adapted to the con 
trol of other condition changing systems, such 
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40 as room heating, refrigeration, fluid pressure and . 
the like, wherein additional safety means are de 
sirable which becomes effective upon the failure of 
the automatic control means, means responsive 
to the various conditions being substituted for 
the thermostats shown. I therefore wish it to be 
understood that the system herein shown and de 
scribed is merely by way of illustration. and that 
I intend therefore to be limited only by the scope. 
of the appended claims. The term "space" as 
employed in the claims is intended to define any 
enclosure for a fluid medium, the condition of . 
which is to be controlled. . • 

I claim as my invention: 
1. In a heating control system for a space: a 

burner for heating the medium in said space, a 
first valve for supplying fluid fuel to said burner, 
thermostatic means responsive to the tempera 
ture of said medium for controlling said first 
valve so that the temperature of the medium is 
normally maintained between predetermined lim 
its, said thermostatic means including a thermal 
bulb immersed in said medium, a safety valve 
connected; in series with said first valve and 
biased to closed, position, , manually operable 
means for opening said safety valve, means for 
normally retaining said safety valve in open posi 
tion against the force of said bias, and thermo 
static means mounted on said thermal bulb for 
rendering said safety valve retaining means in 
effective upon abnormal rise of temperature ad 
jacent the bulb. 

2. In a heating control system for a space: a 
burner for heating the medium in said space, a 
first valve for supplying fluid fuel to said burner, 
thermostatic means responsive to the tempera 
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ture of said medium for controlling said first . 
valve so that the temperature of the medium is 
normally maintained between predetermined lim 
its, said thermostatic means including a thermal 
bulb immersed in said medium, a safety valve 
connected in series with said first valve and bi 
ased to closed position, manually operable means 
for opening said safety valve, electromagnetic 
means effective when energized to retain said 
safety valve in open position against the force 
of said bias when it is first brought to that posi 

to said burner, thermostatic means responsive to . 
the temperature of said medium for automati 

, cally operating said valve so that the temperature 
of the medium is normally maintained between 
predetermined limits, said thermostatic means 
including a thermal bulb immersed in said me- . 
dium, a safety valve connected in series with said 
pressure operated valve and biased to closed po 
sition, manually operable means for opening said 
safety valve, electromagnetic means effective 
when energized to retain said safety valve in 

tion by said manual. means, and thermostatic 
switching means mounted on said thermal bulb, . 
said switching means being effective upon ab 
normal rise of temperature adjacent said bulb. 
to deenergize said electromagnetic means so that . . . 

5. 

said safety valve is closed and fuel supply to the 
burner is obstructed. . . . 

3. In a heating control system for a space: 
a burner for heating the medium in said space, a 20 structed. 
pressure operated valve for supplying fluid fuel 

open position against the force of said bias when 
it is first brought to that position by said man 
ual means, and thermostatic switching means 
mounted on said thermal bulb, said switching 
means being effective upon abnormal risé of tem 
perature adjacent said bulb to deemergize said 
electromagnetic means so that said Safety valve 
is closed and fuel supply to the burner is ob 

- WILLIAM. A. RAY. 

  


