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heat from the furnace is utilized tog 
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: This invention relates to furnace-regulation, whe 
and more particularly to the regulation of fur- ... ific 
naces which are started and stopped automati 
cally in accordance with the demand for heat. . . 

In connection with start and stop furnaces it is 5 
a common practice to place the uptake damper in ... ... ------. . . . . . . 
a fixed position of adjustment. This is an uneco- draft in the furna 
nomical procedure. ... When the furnace: is oper- operation. Thusiac 
ating, changes in the furnace: draft will occur air. - . v War. Wasaw illus V. 
and this will vary the fuel-air ratio, resulting in 10, stack draft: For this purpose. I preferably utilize 
inefficient combustion. When the furnace is f the type disclosed 
stopped, air will continue to flow therethrough. ... 1,992,048 granted 
by natural draft, so that the furnace and boiler entrar. Arrynrrics 
will be rapidly cooled. . . . . . . . . . . . . . 
. It is accordingly one object of the inventio 15 
provide a simple apparatus, whereby the flow of . 
air through a furnace will be prevented auto-. This 
matically, when the furnace is stopped is . . . . ------ a 2... I'. 

- It is a further object of the invention to pro- is adjusted for a desired predetermi 
vide an improved apparatus for controlling the 20 draft, appreciably below atmospheric pre 
uptake damperin a furnace fired by a natural and sufficient to ensure a desired 
draft oil burner of the full automatic type, where for combustion of the fuel while it 
by efficient combustion will be obtained and air operation. . . . . . . . . - - - ...: 
flow through the furnace during the shut-down. . . . During the shut-down periods it is desirable 
periods will be prevente : 25 close the damper: 18 and thereby prevent 
With these and other objects in view, as will be through the furnac d boiler. I p. 

... apparent to those skilled in the art, the invention accomplish this by subjecting the regulato 
... resides in the combination of parts set forth in a pressure below that for which it is adj 

... the Specification and covered by the claims Also it is desirable to open the damper 8 
appended hereto. . . . . . . . . . . . . . . 80 just prior to each starting of the burner m 

Referring to the drawing-illustrating one em- so that there will . . . 
bodiment of the invention, and in which like bility of flare-backs w 
reference numerals indicate like parts, the single my preferred construction thi 
figure is a diagrammatic elevation, partly in by subjecting the regulator 
section, of a steam boiler furnace and certain 35 to a pressure above tha. 
automatic control apparatus. . . . . . . . . . . . :-1A 
The embodiment illustrated comprises walls to 

forming a furnace combustion chamber i? fired 
by a natural draft oil burnier 2 of the full auto 
matic type having the usual electric motor f4. It 
will be understood that when the motor is started, 
it will actuate a pump (not shown) to force a 
spray of oil into the chamber ft, this oil being; 
ignited by suitable means (such as a spark device) is 
forming a part of the burner installa 

steam in a boiler 15 mounted thereabove. 
furnace gases flow in contact with the boil 
ing surfaces and then escape through a gas outlet 
duct or uptake 6 leading to a suitable stack (not port: 
shown). The outlet duct 6 is provided with an . . adjustable damper 8-haying, an operating-arm 
19. The stack will produce a substantial draft - 
or sub-atmospheric pressure in the duct. 6, and 

  

  

  



member 44 will close the port 42, and when the 
solenoid is deenergized the valve member will 
close the port 43. The port 42 connects the pipe 
pipes with the pipe 35. With this construction 
be connected with the outlet, duct 6, and the 

solenoid 40 is energized, the regulator will be 
connected to atmosphere, and the damper 8 will 
be opened wide. If the solenoid 45 is energized 
and the solenoid 40 deemergized, the regulator will 

desired furnace draft. 
The burner...motor 4 is 

: heat. For this purpose I have shown a pressure 
actuated master switch 47 of the well-known 
mercury tube type connected by a pipe 48 to the 
steam delivery pi - - - - - f, the boiler-15, and ar 
ranged to close at 

of conductors: 52, which lead through an electro 
magnetically actuated switch 53. This switch is 
provided with a coil. 54, and the parts are so 
arranged that upon energization of this coil the 

In order to control the operation of the various parts in a desired manner, I prefer to utilize a time delay relay comprising a coil 56 arranged 

58 is normally closed, and the switch 59 is nor 
mally ope ermostatically actuated switch 6 
having a bimetal strip. 62 and a heating coil-63. 
The electrical supply 5 is 

master switch 47, the thermostatic switch 6 and 
the coil 

40: 
mally connects the master. Switch. 41 in series 

e. 

45, and the coil 54 are connected 

a 

wasteful flow of cool air through the furnace and 
boiler will be prevented. If now the steam pres 
sure should drop sufficiently to close the master 
switch. 47, the heating coil 63 and the solenoid:40 
will both be energized. This will start the heat 
the atmospheric vent 38 will be opened... Thus 
the regulator. 21 will be subjected to a pressure 

2,826,280 

3 with the pipe 34, while the port 43 connects the 
and both solenoids deenergized, the regulator will. 

damper-8 will be closed as illustrated. If the 

be connected to the furnace chamber 11, and the: 
damper 18 will be controlled to maintain the 

- started and stopped 
I automatically in accordance with the demand for 

- - - - - predetermined minimum 

steam pressure and to open at a predetermined. 
maximum steam pressure. The motor. 4 is con 
nected to a suitable electrical supply5 by means. 

switch will be closed and the motor 4 will start. : 

to actuate three switches 57, 58 and 59. The 
switch 57 is of the double throw-type, the switch 
mally open. The relay further comprises a nor 

- - - - - is shown as three-phase, 

: and in the illustrated embodiment one phase of 
... this supply is utilized for energization of the sev 

eral coils and solenoids, but it will be. apparent 
that an entirely separate power source may be . . 
employed if, desired. It will be noted that the 

guilt 56 are connected in series. Also, the 
... master switch. 47, the switch 58 and the solenoid 

are connected in series. The switch-57. nor 
50 

with the heating coil 63, but when the switch 57 
raised it shunts the thermostatic switch 61. 

ing of the bimetal strip. 62.and at the same time. 

75 

greater than that for which it is adjusted, and 
it will accordingly be unbalanced in the opposite 
direction and start to open the damper 8. After 
a brief interval sufficient for the damper to reach . . 

5. its openior nearly open position, the bimetal strip 
will become hot enough to close the switch 61 
and energize the coil 56. This will raise the switches 57.58 and 59, deenergizing the coil 63 
and solenoid 40, and energizing the coil. 54 and 
solenoid 45. The switch 57 will shunt the switch. 10 
6. and thus maintain energization of the coil 56. 
despite the cooling of the bimetal strip 62. The 
switch 53 will be closed, starting the burner motor 
14, and the combustion of the fuel will begin. 

occur. The valve ports 43 and 37 will be opened, 
connecting the regulator 21 with the furnace?, 
and the regulator will thereupon control the 
damper 8 in such a way, as to maintain a prede 
termined furnace draft and ensure a predeter 
more reaches the-point required to open the mas 
ter. switch. 47, the coil 56 will be deenergized, the 
switch 59 will open, deenergizing the coil 54 and 
the solenoid 45. The switch. 53 will open, stop 
ping the burner-motor:14. The regulator 21, will 
again be connected to the outlet duct. 6, and 
the dampers 8 will be closed once more to pre 
vent air flow through the furnace and boiler. 

It will be recognized that many changes and 
variations may be made in the construction and 
arrangement of the various parts without depart 
ing from the spirit of the invention, and there 
fore...it is intended to include all such changes 

it and variations within the scope of the following 
claims, is . . . . . . . . . . . . . . . . . . . . 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 

imprising means 
means in ac 

the regulator being adjust 
ed for a predetermined sub-atmospheric pres: 
sure, and means to subject the regulator to 

... pressure in the duct beyond the damper when 
the fuel supply means is stopped and thus cause 
the regulator to close the damper. . . . . . . 
2. A control system for a furnace having fu 

supply means and a damper to control the dis 
charge of the gaseous products of combustion 
from the furnace comprising means to start and 
stop the fuel supply means in accordance with 
the demand for heat, a regulator arranged to 

operating, the regulator being adjusted for a 
predetermined sub-atmospheric pressure, means 
to subject the regulator to a higher pressure for 
a short time just prior to each starting of the 
fuel supply means and thus cause the regulator. . 
to operi the damper, ...' ... . 
regulator - 

supply means is 
culator to close the da . . . . . . . . 

3. A control system for a furnace having fuel. 
supply means, a duct for the discharge of the 
gaseous-products of combustion from the fur 

: nace, and a damper in the ducts comprising 
means to start and stop the fuel supply means 

Since the damper 8 is open, no flare-backs will 

mined fuel-air ratio. As the steam pressure once . . . 

from the fur 

control the damper and responsive to the fur 
nace pressure while the fuel supply means is 

  

  

  

  

  

  

  

    

  

  

  

  

  

  



2,826,230 
in accordance with the demand for heat, a reg 
ulator arranged to control the damper and re 
sponsive to the furnace pressure, while the fuel 
supply means is operating, the regulator being 
adjusted for a predetermined sub-atmospheric 
pressure, means to subject the regulator to at 
mospheric pressure for a short time just prior 
to each starting of the fuel supply means and 
thus cause the regulator to open the damper, 
and means to subject the regulator to the pres 
sure in the duct beyond the damper when the 
fuel supply means is stopped and thus cause the 
regulator to close the damper. . . . 

4. A control System for a furnace having fuel 
supply means, a duct for the discharge of the 
gaseous products of combustion from the fur 

10 

5 

nace, and a damper in the duct comprising a . 
regulator arranged to control the damper and 
adjusted for a predetermined sub-atmospheric 
pressure, a time-delay relay, means to initiate 
operation of the relay and to subject the regula 
tor to atmospheric pressure in response to a de 

ate operation of the relay and actuate the valve : 
the damper, a time delay relay, means to initi 
mechanism to connect the regulator to the . . . 
atmosphere in response to a demand for heat, 
means responsive to the completion of the re 
lay operation to start operation of the fuel sup- i. 
ply means and actuate the valve mechanism to 
connect the regulator to the furnace, and means 
responsive to lack of demand for heat to stop 
operation of the fuel supply means and actuate 
the valve mechanism to connect the regulator 
to the duct beyond the damper. . . . . . . . . . 

6. A control system for a furnace having fuel 
supply means, a duct for the discharge of the 
gaseous products of combustion from the fur 
nace, and a damper in the duct comprising a . 
regulator arranged to control the damper and 
adjusted for a predetermined sub-atmospheric 

20 

mand for heat, means responsive to completion 
of the relay operation to start operation of the 
fuel supply means and to subject the regulator 

... to the furnace pressure, and means responsive 
to lack of demand for heat to stop operation of 
the fuel supply means and to subject the regu 
lator to the pressure in the duct beyond the damper. 

5. A control system for a furnace having fuel 
supply means, a duct for the discharge of the 
gaseous products of combustion from the fur 
nace, and a damper in the duct comprising a 
regulator arranged to control the damper and 
adjusted for a predetermined sub-atmospheric 
pressure, valve mechanism whereby the regu 

25 

30 

35 

lator may be connected selectively to the fur- ... . 
nace, to the atmosphere or to the duct beyond 

either the furnace or the duct beyond the damp 

pressure, two solenoid operated three-way 
valves, the first valve being operable to connect : 
the regulator selectively to either the atmos- . . . 
phere or the second valve, and the second valve ... 
being operable to connect the first valve to 

er, a time delay relay, means responsive to a 
demand for heat to initiate operation of the re 
lay and actuate the first valve: to connect the regulator to the atmosphere, means responsive 
to the completion of the relay operation to start ... . 
operation of the fuel supply means, actuate the 
first valve to connect the regulator with the 
second valve, and actuate the second valve to connect the first valve with the furnace, and 
means responsive to lack of demand for heat 
to stop operation of the fuel supply means and 
actuate the second valve to connect the first: 
valve with the duct beyond the damper. 

JOHN J. KLINKER. 

  

  

  

  

  


