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CONTROL DEVICE FOR HEATING SYSTEMs 

Application filed February 18, 1928. Serial No. 255,251. 
This invention relates to control devices 

for heating systems. 
Experience has shown that in household 

systems in which automatically operated oil 
5 or gas burners are utilized, the furnace is 
quickly cooled as soon as the burners are 
closed down, due to the presence of a strong 
draft through the burner connections, the 
fire box of the furnace and the flue connec 

10 tions to the chimney, induced by reason of the 
vacuous condition in the chimney flues. This 
is true even if an ordinary type of damper 
were interposed in the flue connection from 
the furnace to the chimney, since, unless the 

15 damper were of a character as to entirely 
seal the passage, the strong draft induced 
therethrough from the chimney would still 
result in rapid cooling of the furnace. Fur 
ther, when a burner is operating at full ca 

20 pacity, safety requires relatively free passage Sti 
provide an automatically actuated mecha of the products of combustion to the chim 

ney, and when such provision is made and 
the burner shut down, the heat calories gener 
ated in the furnace quickly pass out of the 

25 chimney, due to the conditions above out 
lined, and result in rapid cooling of the fur 
3Ce w 

It also has been found that the best results 
are obtained in connection with a heating 

30 system of the type referred to, wherein the 
draft is maintained at a minimum, when the 
burner is operating so that while adequate 
provision must be made for the relatively 
free passage of the products of combustion, 

85 such passage should not be of such size as to 
be wasteful of the heating properties thereof 
because of too free passage in to the chimney. 
One object of the present invention is to 

provide means for remedying this condition, 
40 so that relatively unobstructed passage to the 

chimney is provided for the sake of safety 
when the burner is operated, but provision is 
made whereby the heat calories may be re 
tained within the furnace after the burner 

45 has been shut down, said means including 
mechanism for closing the connection to the 
chimney and simultaneously opening the flue" 
connection to a by-pass flue communicating 
with an external source of air supply, so as 
to relieve the vacuous condition in the chim 

ney and divert its action from communica. 
tions with the furnace, whereby the heat 
calories are retained within the furnace and 
serve to maintain the same heated long after 
the burner is shut down. 
A further object of the invention is to pro 

vide a mechanism of the character above indi 
cated, which is automatically operated 
through connection with an automatically op 
erated burner whereby shutting down of the 
burner causes the mechanism to operate to 
close the connection between the furnace and 
the chimney and cause communication of the 
latter with an exterior source of air supply, 
and when the burner mechanism is again op 
erated, the control device is thrown out of position to provide relatively unobstructed 
passage of the products of combustion from 
the furnace to the chimney. 

Still another object of the inventioni is to 
nism, including a damper, wherein the damp 
er is closed when the burner is shut down and 
positively opened when the burner is oper 
ating, the maximum extent of opening of the 
damper being adjustably controlled, and the 
damper being connected to the actuating 
mechanism in such manner that it may open 
and close within certain limits independent 
of the actuating mechanism and dependent 
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upon variations of draft through the heating 
system. 
Other and further objects of the invention 

will more clearly appear from the descrip 
tion and claims hereinafter following. 

In the drawings forming a part of this 
specification, Figure 1 is an elevational or 
diagrammatic view of a household heating 
system, including a burner and casing, a fur 
nace casing, and a flue for conducting the 
products of combustion from the furnace 
casing, the view disclosing the position and 
application of the control device with respect 
to said system. 

Figure 2 is an enlarged detail bottom plan 
view of the control device utilized in connec 
tion with the invention. 

Figure 3 is a vertical sectional view of the 
control device, corresponding substantially 
to the line 3-3 of Figure 2, and showing the 
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- conduit 13 extending from the furnace 12 to: 
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damper in closed position in full lines, and in 
open position in dotted lines. 

Figure 4 is a transverse sectional view, 
partly in elevation and corresponding sub 
stantially to the line 4-4 of Figure 1. 
Figure 5 is a transverse sectional view of 

the invention, corresponding substantially to 
the line 5-5 of Figure 1, and 

Figure 6 is a diagrammatic layout of the 
electrical connections utilized in connection 
with an ordinary type of household heating 
system, and wherein the connection of the 
automatic means utilized in the invention is 
disclosed. 
As shown in the drawings, 10 indicates a. 

burner casing, and 11 a fan casing utilized 
in connection therewith, there being a nozzle, 
not shown, which enters the firebox of the 
furnace indicated at 12, the latter communi 
cating with an outlet flue13 which communi 
cates with the chimney 14. 
As is usual in connection with heating sys 

tems of this type, some automatic means are 
provided for intermittently operating the 
burner 10. In the diagrammatic lavout dis 
closed in Figure 6, a motor 15 is utilized for 
driving the blower and burner, and the mo 
tor is cut on and off attomatically through 
the provision of athermostat 16 which may be 
located in a central compartment of the 
dwelling to be heated. Of course, the ther 
most at operates to cut of the motor when the 
heat becomes too great, and to energize the 
same when the temperature drops below a 

; certain degree. The motor 15 is connected to 
a source of electric energy by means of the 
power lines 17 and 18. Although a blower 
burner is indicated in the , drawings, it will 
be understood that the invention may be uti 
lized in connection with any burner, whether 
it be oil, gas or other type, and wherein the 
same is automatically cut on or off by suit 
able actuating means. All of the above con 
struction is of an old and well-known type, 
and forms no part of the present invention, 
except in so far as it enters into combination 
therewith, as hereinafter set forth. 
The control device itself may be indicated 

broadly by the reference character A, and 
from an inspection of Figure i, it will be seen 
that the device is interposed within the fue 
the chimney 14. The control device Acom 
prises a square sheet metal casing having a 
top wall 19, side walls 20-20 and a bottom. 
wall 21. The opposite ends of the casing are 
preferably secured, as by rivets 22-22, to end 
castings 23 and 24, the casting 23 being con 
nected with the flue 13 which enters the fur 
nace casing 12, while the casting 24 is con 
nected with a continuation 25 of the flue, 13 
which leads to the chimney 14. . 
Mounted within the casing A is a pivoted 

damper 26, preferably made up from a flat 
rectangular sheet of metal having one end 
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rigidly connected to a pivot pin 27 carried by 
a pair of brackets 28-28 secured to the end 
casting 23 at the lower side thereof. The 
damper 26, when in closed position, as indi 
cated in full lines, is adapted to rest against 
narrow flanges 29 provided upon the side 
walls 20-20 of the casing A, and against a 
narrow top flange 30 provided on the top 
wall 19 of said casing. The damper 26, ad 
jacent its upper end, is provided with an 5 
aperture 31 adapted to be adjustably regu 
lated by means of a pivoted member 32, when 
desired. The bottom wall 21 of the casing A 
is cut out, as indicated at 33, thereby provid 
ing an opening which communicates with 
the compartment in which the heating sys 
tem is mounted and exteriorly of the furnace 
and blower casings. If desired, any suitable 
pipe may be attached to the casing A and led 
to a point where it communicates with atmos 
pheric air outside of the building. 
The damper 26 is normally held in its 

closed position, as indicated in full lines in 
Figure 3, by means of a weight 36 which is 
adjustably carried upon an arm 37 rigidly 
affixed to the pivot pin 27. In order to pro 
vide automatic means for opening the damper 
26, a crank 38 is affixed to the outer end of 
the pivot pin 27, and to the free end of the 
crank a pull rod 39 is affixed by means of a 
slot and pin connection 34, the opposite end 
of the pull rod being provided with an ent 
largement 40 which forms the armature of 
a solenoid coil 41 carried by the casing 42 
affixed to the side of the end casing 24 by 
means of a bracket 43. One end of the coil 
41 is connected by a wire 44 with the wire 18 
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of the motor circuit of the blower 10, while 
the opposite end of the coil 41 is connected 
by a wire 45 with the wire 17 of said circuit, 
whereby the solenoid is connected in parallel 
with the motor 15 and is energized simulta 
neously therewith. A set screw 35 is tapped 
through the end wall of the solenoid casing 
for Sify limiting the movement of 
the armature 40. ... r 

In operation, assuming the burner to be 
shut down, and the temperature reduced be 
low the desired degree within the building, 
the thermostat 16 will operate to close the 
circuit to the motor 15, which starts up the 
burner and maintains the same in operation 
so long as the thermostat 16 maintains a 
closed circuit for the motor. 
operation of the burner the same discharges 
into the fire box of the furnace casing, and 
the products of combustion pass from the 
furnace casing through the flue conduit 13. 
During the operation of the motor, by rea 
son of connection of the solenoid in a par 
allel circuit with the motor circuit, the coil 
41 will be energized and attract the armature 
40 of the solenoid which is connected to the 
pull rod 39, the latter serving to oscillate the 
crank 38 in a clockwise direction, as viewed 
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in Figures 1 and 6, causing the damper 26 to 
move downwardly into its position to close. 
or partially close the opening 33 in the bot 
tom of the casing A. So long as the motor 
circuit is energized, the solenoid circuit like 
wise is energized, and consequently the 
damper 26 is held in its partially closed posi 
tion so as to provide substantially unob 
structed passage of the products of combus 
tion through the flue conduit 13 and its ex 
tension 25 to the chimney 14. By reason of 
the provision of the slotted connection 34 of 
the pull rod 39 with the damper, and the 
limited movement of the pull rod, as con 
trolled by the screw 35, when the burner is 
first started up, and upon the first blast 
from the burner, the damper may move 
downwardly to position to close the opening 
33, thereby preventing the escape of smoke 
from the opening 33. Afterward when cir 
culation is established, the damper 26 can 
again move to its position partially across 
the passage for the products of combustion 
of its own accord and float between the two 
positions defined by the ends of the slot and 
automatically find a position dependent 
upon the intensity of the draft. In this way 
the damper serves to open the passage for 
the products of combustion only the mini 
murn extent consistent with safety, and there 
by bring about a condition wherein the great 
est heating efficiency is obtained. 
When the thermostat 16, because of the 

increase in temperature beyond the desirable 
: extent, breaks the motor circuit, the solenoid 

circuit is likewise broken, releasing the arma 
ture 40 and permitting the weight 36 to swing 
the damper to the position shown in full lines 
in Figure 3, to close communication from the 
furnace to the chimney, and through the 
opening 33 in the bottom of the casing to 
open communication between the chimney 
and the inside of the compartment exterior 
of the furnace and blower casings. The heat 

5 calories in the furnace are thus retained 
therein so as to prevent rapid cooling of the 
furnace, and, by reason of shunting the draft 
from the chimney, from the furnace to the 
atmosphere exteriorly thereof, practically no 

5 draft is induced through the furnace, and 
consequently there is no tendency for the heat 
calories to pass rapidly out into the chimney. 
The damper in its closed position practically 
seals the furnace casing from the chimney, 
except for the small opening 31 in the damper 
which permits the escape of products of com 
bustion, the opening 31 being capable of being 
regulated by the pivoted member 32, as con 
ditions require. 
While I have herein shown and described 

what I consider the preferred manner of 
carrying out the invention, the same is merely 
illustrative, and I contemplate all changes 
and modifications which come within the 
scope of the claims appended hereto. 

3 

T claim: 
1. In a construction of the character de 

scribed, the combination with a chimney flue, 
a furnace or boiler communicating there 
with, and a power actuated burner co-operat 
ing with said furnace or boiler; of automatic 
means co-operating with said power burner 
and actuated in synchronism therewith to 
permit relatively free passage of the prod 
ucts of combustion from said furnace or 
boiler to said chimney when said burner is 
actuated and operable in synchronism with 
said burner when the latter is shut down to 
interrupt the draft from the chimney to the 
furnace and simultaneously by-pass said 
draft to a point exterior of said heating sys 
tem. 

2. In a construction of the character de 
scribed, the combination with a heating sys 
tem having communication with an outlet 
flue for the products of combustion; of a 
control device interposed within said heating 
system and including a casing communicat 
ing with said heating system and said outlet 
flue and with the atmosphere exteriorly of 
said heating system and outlet flue; and a 
damper adapted in one position to provide 
relatively free passage to the products of 
combustion from the heating system to the 
outlet flue, and in a different position to close 
said passage and place said outlet flue in 
communication with the atmosphere exter 
nally of said heating system, a power actu 
ated burner communicating with said heat 
ing system; and means co-operating with 
said burner whereby said damper is auto 
matically operated dependent upon the power 
supplied to said burner, 

3. In a device of the character described, 
the combination with a casing adapted to be 
interposed in the flue connections for the es 
cape of the products of combustion for a 
heating system, said casing being provided 
with openings communicating with the heat 
ing system and with the outlet flue to provide 
a passage for the products of combustion, said 
casing also being provided with an opening 
communicating with the atmosphere exter 
nally of said heating system and outlet flue; 
a damper adapted to close said passage or 
the opening to the external atmosphere, said damper being normally urged to position to 
close said passage; and power means for auto 
matically moving said damper to a position 
to limit the opening to the external atmos 
phere. 

4. In a construction of the character de 
scribed, the combination with a heating sys 
tem including a furnace, a burner and a 
chimney flue communicating with said fur 
nace, said burner being actuated by an elec 
tric device; of a device interposed between 
said chimney outlet and said furnace to pro 
vide a passage for the products of combus 
tion, and a fy to the external atmos 
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phere; damper means movable to position to 
close said passage or to partly close the open 
ing to the external atmosphere, and means 
operated through the circuit of said electric device for moving the damper to partly close 
the opening to the external atmosphere when 
said device is operated, and to move said 
damper to close said passage when said device 
is at rest. 

5. In a construction of the character de 
scribed, the combination with a heating sys 
tem, including a burner adapted to be inter 
mittently operated, a furnace or boiler, and 
an outlet flue for the products of combustion, 
and a conduit leading from said furnace to 
said outlet flue; of a control device interposed 
in said conduit and comprising means for 
establishing communication between said fur 
nace or boiler and said outlet flue and between 
said outlet flue and the atmosphere exteri 
Orly of said heating system; a damper co-op 
erating with said device for interrupting 
communication between said furnace or boil 
er and outlet flue and opening communica 
tion of said outlet flue with external atmos 
phere, or opening communication between 
said furnace or boiler and outlet flue and in 
terrupting communication of said outlet flue 
with external atmosphere; and means for 
automatically operating said damper to in 
terrupt communication of the furnace or boil 
er with the outlet flue when said blower burn 
er is at rest, and to interrupt communication 
of said outlet flue with external atmosphere 
when said burner is operating. 

6. In a construction of the character de 
scribed the combination with a heating sys 
tem; of a draft control device, including a 
damper adapted in one position to shut off 
the draft in said heating system; and actu 
ating means for moving said damper to open 
said damper and establish said draft, said 
means including mechanism providing for 
limited movement of the damper in its open 
position independent of said actuating means 
and dependent upon variations in the draft 
conditions. - 

7. In a construction of the character de 
scribed, the combination with a heating sys 
tem, including a chimney flue and means pro 
viding a conduit between said heating sys 
tem and chimney flue, said conduit having an 
opening communicating with atmosphere ex 
terior of said heating system; of a control de 
vice including a damper adapted in one po 
sition to cut off draft from said heating sys 
tem and said chimney and establish commu 
nication between said chimney and exterior 
atmosphere through said opening; and actu 
ating means normally maintaining said 
damper in position to cut off draft and being 
operable to move said damper to establish 
draft and cut dawn communication of said 
chimney flue with said atmosphere, said actu 
ating means including mechanisms provid 
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ing for limited movement of said damper 
independent of said actuating means and 
dependent upon variations in the draft from 
said heating system to said chimney flue. 

8. A device for the purpose described con 
sisting of an elongated casing having an ap 
erture in one side; a damper adapted in one 
position to close the conduit, said damper be 
ing movable to position to close said aperture 
and open said conduit; means normally urging 
said damper to its closed position; a solenoid 
connected to said damper for moving the 
same into position to close said aperture 
when said solenoid is energized; and a lost 
motion connection between said solenoid and 
said damper whereby the latter may auto 
matically accommodate itself to conditions 
within said conduit. 
In witness that I claim the foregoing I 
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have hereunto subscribed my name this 10 
day of February 1928. 

WILLIAM E. KILOCKAU. 

  


