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1. 
The present invention relates to an improved 

furnace control particularly useful in a so-called 
reverse or contraflow air heating furnace. 
In prior art air heating furnaces of this type 

a motor driven fan is usually provided to induce 
a flow of air therethrough in a direction reverse 
or contra, to the normal gravity flow of the heated 
air. This fan is energized only after the tem 
perature in the air passage reaches a prede 
termined elevated value; this temperature is 
reached usually within one to five minutes after 
the initiation of fuel burning in the furnace. For 
this purpose, a thermal responsive fan control 
Switch is disposed in the air passage to start 
the motor driven fan, only when the switch en 
vironment temperature is above a predetermined 
elevated magnitude. While an installation of 
this type is satisfactory in starting the motor 
driven fan, difficulty is encountered due to the 
resulting stream of cold air through the passage 
induced by the fan. Such stream of air cools the 
thermal responsive switch to eventually turn 
the fan off prematurely. 
The present invention has as its main object 

the provision of improved means and technique 
whereby the aforementioned difficulty may be 
obviated. 
A Specific object of the present invention is to 

provide means whereby the aforementioned ther 
mal responsive Switch is so positioned and is 
heated additionally to prevent premature actua 
tion of the Switch. 
Another specific object of the present invention 

is to provide an improved furnace control of this 
type in which the motor driven fan is controlled, 
not only in accordance with the temperature of 
air in the air passage in the furnace, but also 
in accordance with the actuated condition of 
the fuel supplying means for the furnace, with 
the temperature of the resulting air stream pro 
ducing a control effect which Overrides the con 
trol effect produced upon actuation of the fuel 
Supply means. 
Another specific object of the present inven 

tion is to provide an improved system of this 
character in which heating means are associated 
with the aforementioned switch to supply suffi 
cient heat to the Switch to cause its actuation, 
in still air, after a time duration of, for example, 
from one to five minutes measured from the 
time of actuation of Such heating means; but, the 
effect of such heating means being subordinate 
to the temperature of the resulting air stream 
whereby such air stream provides an overriding 
control effect. 
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Another Specific object of the present inven 

tion is to provide an improved switch for use in 
a system of this type, characterized by the fact 
that the switch is actuated, in still air, a time 
interval of, for example, one to five minutes after 
actuation of the associated heating means. 

Still another specific object of the present in 
vention is to provide improved means for use in 
a System of this character whereby the fan con 
trol switch, located at a relatively low position 
in the furnace, is effectively raised initially to an 
elevated position upon actuation of the fuel sup 
plying means, and is then effectively lowered 
from such elevated position after energization of 
the aSSociated fan means. 
Another object of the present invention is to 

provide an improved System of this type, charac 
terized by the fact that the fan control Switch is 
located adjacent a substantially vertical heat 
radiating wall of the furnace and below the 
upper edge of Such wall. 
Yet another object of the present invention 

is to provide an improved switch with associated 
heating means, the heating means being effec 
tive, upon energization, to actuate the switch in 
still air and with or without heat Supplied there 
to from the furnace in which it is intended to 
operate, and without overheating the switch. 
Yet a further object of the present invention 

is to provide an improved system of this type 
in which “cycling,' which might otherwise be 
produced, is prevented. 

Still a further object of the present invention 
is to provide an improved system of this type in 
which the fan control switch is responsive to the 
air temperature in the furnace, the switch being 
actuated in accordance with the heating effect 
produced by associated heating means, to cause 
actuation of the switch in still air, but with the 
resulting air stream providing a control effect 
on the switch overriding the previously men 
tioned heating effect. 
The features of the present invention which 

are believed to be novel are set forth with par 
ticularity in the appended claims. This inven 
tion itself, both as to its organization and manner 
of operation, together with further objects and 
advantages thereof, may be best understood by 
reference to the following description taken in 
Connection with the accompanying drawings in 
which: 

Figure 1 is a view, partly structural and partly 
Schematic, of a reverse or contraflow air heating 
furnace with associated controls embodying fea 
tures of the present invention. 
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Figure 2 is an enlarged view of the fan control 
switch and associated heating means shown in 
Figure 1. 
Figure 3 shows a modified construction with 

the fan control switch or bulb having mounted 
adjacent therto a modified heating element. 
Figure i shows an air heating furnace 0 in 

which the air flowing in the passage is ar 
ranged to be heated by the fuel unit 2. 
This fuel unit ?2 is shown herein as being of 

the gas type, although it is Within the Scope of 
the present invention to utilize other types of 
fuel units for the gas type unit 2. For example, 
other fuel units 2 may comprise an oil burner 
or. coal stoker. The air passage f is defined by 
the outer wall 3 of the furnace and spaced inner 
wall f4 of the fuel unit f2, this passage termi 
nating at its upper end at the cold air inlet or 
register 5 and terminating at its lower end in 
the heated air outlet or register 6. A squirrel 
cage type of fan driven by an alternating cur 
rent type of motor 8 is mounted on and within 
the walls 3 of the furnace, generally within the 
plenum or bonnet f A of the furnace, and is ar 
ranged to induce a downward flow of air through 
the passage to produce a flow of air indicated 
by the various arrows 9. 
A thermal responsive normally open Switch 20 

is disposed Within the passage and may, for 
example, be mounted on wall 3 of the furnace. 
Preferably, the thermal responsive switch 20 is 
located with respect to the unit 2 as shown, i.e., 
towards the bottom of the fuel unit adjacent the 
side wall thereof, and below the upper edge of 
such side wall. This switch is mounted on the 
side Wall of the furnace and Spaced therefrom by 
bracket means 20B as shown in the drawings. 

It is understood, of course, that the specific 
form of the normally open thermal responsive 
Switch 20 may take one of the many different 
forms which are available in the commercial 
market. For example, the switch 20 may incor 
porate helically wound bimetal strips and is com 
monly referred to as a fan control bulb. 
A similar normally closed thermal limit switch 

2 may be disposed above the switch 20 for a 
different purpose as is described hereinafter. 
The fuel unit 2 includes the gas burner 22 

Supplied with gas from the conduit 23 which has 
interposed therein the normally closed solenoid 
operated Valve 24. Air for combustion is intro 
duced through the air intake channel 25, which 
extends through both the wall 4 of the fuel unit, 
as well as the outer wall 3 of the furnace, so 
that this channel is in direct communication 
with the surrounding atmosphere. The heated 
gases in the fuel unit 2 pass upwardly, as indi 
cated by the arrow 26, through the fue 27 de 
fined by the upper annular wall 4 of the fuel 
unit. 
The System is energized with alternating cur 

rent Supplied from the alternating voltage source 
28 which may be the household mains. The Op 
posite terminals of Source 28 are connected to a 
series circuit which comprises the electrical fan 
motor (8 and normally open thermal switch 20, 
the fan motor í 8 being energized only when the 
switch 20 is closed. The terminals of source 28 
are likewise connected to the primary winding of 
a step down transformer 30 which has jts sec 
ondary winding connected in a series circuit 
comprising the thernostat 3? located in the room 
being heated, the normally closed thermal limit 
Switch 2f, and the solenoid winding 24A asso 
ciated with the valve 24. 
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In accordance With one of the important fea 

tures of the present invention, a heater winding 
2A encircles the outer wall of the switch 20 to 
heat the thermal element thereof, opposite ter 
minals of Such heater Winding 20A being con 
nected in shunt with the Solenoid winding 24A, 
So that heat is supplied by the winding 20A so 
long as the Solenoid is energized. 
Thus, the thermal unit of switch 20 is sensi 

tive to the temperature of the stream of air in 
duced by the fan , and also is sensitive to the 
energized condition of the fuel unit 2, and is 
also Sensitive to the heat radiated from the ver 
tical adjacent side wall of the furnace unit 2. 
in the event that the air temperature in pas 

Sage becomes greater than the predetermined 
value, the normally closed switch 2, opens to 
deenergize the Solenoid winding 25 A to in turn 
cut off the flow of fuel to the unit 2. 
The heater winding 20A, when energized, pro 

duces Sufficient heat to cause the normally open 
thermal Switch 20 to close, in still air and with 
or Without Supplementary heat from the furnace 
unit f2, a time interval of, for example, one to 
five minutes after energization of the heater 
winding 2A. Sufficient heat is supplied by the 
Winding 20A to accomplish this purpose, but the 
heat Supplied is not too great to cause overheating 
of the Switch or bulb 20. The heating effect pro 
duced by Such heater winding 29A, however, is 
Subordinate to the control effect produced by 
the air stream which results from the actuation 
of Switch 20, i. e., the temperature of the result 
ing air stream induced by the fan overrides 
the control effect produced by the heater wind 
ing 20A. 
The heater winding 20A thus effectively pro 

dulces a change in position of the switch 20 in 
accordance with the following concept. Upon 
initial application of voltage to the winding 20A, 
the SWitch 20 is, of course, heated faster than 
it otherwise would be, and the switch is thus con 
ditioned for Operation at a lower air temperature. 
This is equivalent to raising the switch 20 with 
out the heater winding 29A from its low posi 
tion shown in Figure 1 to an elevated position 
Wherein the air temperature is higher, such air 
temperature being higher since the heated air, 
at this stage, rises up into the bonnet or plenum 

A. By thus raising the switch in accordance 
With this concept, the switch is actuated at a 
lower average air temperature in the composite 
furnace. V- 

Subsequently, when the normally open switch 
20 is closed, as a result of the heat supplied 
thereto, the fan means f T is energized and the 
Switch 2C tends to be cooled by the induced down 
Ward stream of air; but, at this stage, the furnace 
wall í 4 in Figure 1 is hot and radiates heat to 
the Switch to produce a compensating effect for 
the cooling effect of the induced stream of air. 
This is equivalent to lowering the switch 3G with 
Out Winding 20A from its initially assumed ele 
vated position. Thus, summarizing, initially, the 
SWitch 29 without winding 2GA is effectively 
raised to an elevated position in the plenum or 
bonnet or adjacent thereto until the fan means 
f is energized, and thereafter switch 20 is effec 
tively lowered to receive radiated heat from the 
Side Wall of the furnace unit. 
The drawings, of course, show the switch 29 

as being stationary, and the foregoing explana 
tion serves to describe another way in which 
the inventive concept herein may be practiced. 
In other words, instead of using a stationary 
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switch 20 with an associated heater winding 20A, 
mechanical means may be provided whereby upon 
actuation of the fuel control means, i.e., energiza 
tion of Solenoid winding 24A, the Switch 20 is 
moved to a position wherein it is heated in greater 
degree by the heated air in the plenum or bonnet 
at the top of furnace unit 2, to cause the Switch 
20 to close at a lower average air temperature 
after a time interval of, for example, one to five 
minutes. After the fan means f is energized 
upon actuation of the switch 20, the Switch 20 is 
lowered to its normal position adjacent the heated 
side Wall of the furnace unit which at this time 
is hot and radiates heat copiously to provide, in 
effect, a compensatory effect for the resulting 
induced downstream of air. 

Stated in other words, the effect of the heater 
Winding 20A on the Switch 20 is to cause the 
switch. 20 to operate at a lower air temperature 
than would be the case if the heater winding 
20A were eliminated. In other words, the heater 
winding 20A provides a means whereby the ther 
mal switch 2 is conditioned to operate at a lower 
air temperature. 
The heater coil 20A may be affixed to the 

switch 20, following many different expedients, 
and many different means may be used to fasten 
the composite switch 20 and its heater coil 20A 
in the air passageway or duct f. For example, 
the composite switch and heater coil 20A may be 
fastened as a unit to the furnace wall 3. 
While the heater winding 2A in Figures 1 and 

2 is shown as consisting of a bifilar type of wind 
ing with convolutions which encircle and abut the 
outside surface of the Switch 20, the heater wind 
ing 20A may, of course, take different forms and 
shapes, and another example thereof is shown in 
Figure 3, wherein the heating element 200 is in 
the form of a heating tube which extends gen 
erally parallel with the axis of the bulb 20 and 
is spaced therefrom by the bracket means 29B 
and metallic strap 20E. 
Summarizing the operation of the arrangement 

shown in Figure 1, initially, when the Solenoid fuel 
supply valve 24A is energized, the side wall 4 of 
furnace unit 2 is relatively cold and the thermal 
responsive switch 20 is heated mainly by the heat 
produced in winding 20A, and to a lesser degree 
by the heated air in air duct f. This heating 
action continues in relatively still air for about, 
for example, one to five minutes during which 
the side wall 4 of the furnace becomes increas 
ingly hotter and radiates increasingly more heat 
to the switch 20. After the switch 20 is actuated, 
the fan means 7 is actuated to cause an induced 
downward flow of air past the Switch 20 to tend to 
cool the same; however, this tendency of the 
switch to cool is compensated in large degree by 
the fact that, at this stage, the furnace unit wall 
4 radiates a copious amount of heat. There 

after, when the supply of fuel is interrupted, as 
for example, by opening the thermostat switch 
3, by opening the Switch 2, or upon operation 
of the associated safety System (not shown), the 
furnace unit gradually cools off to cause increas 
ingly less heating of the air flowing past Switch 
2. When the air temperature reaches a prede 
termined low value the Switch 20 automatically 
opens to deemergize the fan means 7 to inter 
rupt the filow of air. 
While the particular embodiments of the pres 

ent invention have been shown and described, it 
will be obvious to those skilled in the art that 
changes and modifications may be made without 
departing from this invention in its broader 
aspects and, therefore, the aim in the appended 
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6 
claims is to cover all Such changes and modifica 
tions as fall within the true spirit and scope of 
this invention. 

I claim: ta 
1. In a contraflow furnace Control system of 

the character described, a furnace having an air 
duct therethrough in which air is heated, said 
duct terminating in an upper cold air intake and 
a lower heated air outlet, a fuel unit Supplying 
heat to the air in said duct, fan means inducing 
a down Ward flow of air through Said duct, means 
Supplying fuel to said fuel unit, an exposed 
thermally operated switch in said duct over which 
air streams for controlling operation of Said fan 
means in accordance with air temperature in said 
duct, means conditioning said switch for opera 
tion at a lower air temperature, and means re 
Sponsive to operation of said fuel supplying 
means for operating said conditioning means, the 
air streaming over said switch providing an effect 
which overrides the effect of said conditioning 
eaS. 

2. In a contraflow furnace control system of 
the character described, a fuel unit having a heat 
transferring wall, a wall structure Spaced from 
said Wall and defining an air duct therewith, a 
fan inducing a downward flow of air through said 
duct, a motor driving said fan, means supplying 
fuel to Said fuel unit, an exposed thermal operated 
SWitch in Said duct influenced by the temperature 
of the airflow induced therein and streaming over 
said switch, an exposed heater mounted in prox 
inity to Said thermal operated switch to heat the 
Same, means mounting Said heater in said duct 
to allow air in said duct to stream over said 
heater and means energizing said heater upon 
Operation of Said fuel Supplying means. 

3. In a contraflow furnace control system of 
the character described, a furnace having an air 
duct in which air is heated, said duct terminating 
in an upper cold air intake and a lower heated air 
outlet, a solenoid valve controlling the flow of 
fuel to Said furnace, an exposed normally open 
thermal responsive switch sensitive to air tem 
perature in Said duct, a fan inducing a flow of air 
through said duct, means mounting said switch 
in the air stream passing through said duct, a 
motor driving said fan, means including said 
SWitch controlling the operation of said motor, 
and a heater connected in shunt with said valve 
and disposed in proximity to said thermal re 
Sponsive Switch to heat the same. 

4. In a contraflow furnace control system of the 
character described, a furnace having an air duct 
therein in which air is heated, a fuel unit supply 
ing heat to the air in said duct, said fuel unit 
having a heat radiating wall which extends gen 
erally vertically, means inducing a flow of air 
through the duct, means supplying fuel to said 
fuel unit, exposed thermally operated means in 
Said duct adjacent said wall and below the upper 
edge thereof over which air streams for con 
trolling operation of said air inducing means in 
accordance with air temperature in said duct, 
means conditioning said thermally operated 
means for operation at a lower air temperature, 
and means responsive to operation of said fuel 
Supplying means for operating said conditioning 
In eas. 

5. In a contraflow System of the character de 
scribed wherein there is a furnace unit having a 
relatively low heat radiating surface and a rela 
tively high air Space above the furnace unit in 
communication with air flow inducing means ar 
ranged to induce a reverse or contraflow of air 
therethrough in a direction opposite to the flow 
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of the heated air, exposed thermal responsive Con 
trol means over which air streams for operating 
said air flow inducing means, Said control means 
being sensitive to air temperature and being posi 
tioned adjacent said heat radiating surface below 
said high air space, fuel supply means, said radi 
ating surface being relatively cold upon actuation 
of Said fuel Supply means, means effective when 
Said fuel supply means is operated for condition 
ing Said control means to operate at a lower air 
temperature, and said heat radiating Surface be 
ing hot and effective when said air flow inducing 
means is operated for Supplying additional heat 
to Said control means to produce a compensating 
effect for the induced stream of air. 

6. In a contraflow System of the character de 
Scribed wherein there is a furnace unit in con 
munication with an air flow inducing means ar 
ranged to induce a reverse or contraflow of air 
therethrough in a direction opposite to the flow of 
heated air, exposed thermal responsive control 
means over which air streams for Operating said 
air flow inducing means, said control means be 
ing sensitive to air temperature, fuel supply 
means, means effective when said fuel supply 
mean is operated for conditioning said control 
means to operate at a lower air temperature, and 
said conditioning means being substantially in 
effective when Said air flow inducing means is 
Operated. 

7. In a contraflow system of the character de 
Scribed wherein there is a furnace unit in com 
munication with air flow inducing means ar 
ranged to induce a reverse or contraflow of air 
therethrough in a direction opposite to the flow 
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of heated air, exposed thermal responsive control 
means over which air streams for operating said 
air flow inducing means, Said control means being 
Sensitive to air temperature, means effective for 
conditioning said control means to operate at a 
lower furnace temperature, and Said condition 
ing means being substantially ineffective when 
said air flow inducing means is operated. 

8. In a contraflow system of the character de 
Scribed wherein there is a furnace unit in com 
munication with air flow inducing means ar 
ranged to induce a reverse or contraflow of air 
therethrough in a direction opposite to the flow 
of heated air, exposed thermal responsive control 
means for operating said air flow inducing means, 
means effective for conditioning said control 
means to Operate at a lower furnace tempera 
ture, said control means being responsive to the 
temperature of the air induced by said air flow 
inducing means and streaming over the same, and 
said induced air exerting a larger control effect 
on said control means than said conditioning 
means whereby the induced air provides an over 
riding control effect on Said control means. 

WILLIAM. A. RAY. 
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