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10 Claims. 
This invention relates to a thermostatically 

controlled damper device for automatically reg 
ulating a forced draft supplied to a coal burning 
furnace. 
At the outset it should be mentioned that cer 

tain precautions are necessary when using a 
forced draft to burn Small size coal in domestic 
heating furnace. Unless a large part of live 
coal is left exposed, after adding new coal to the 
fire, gas is produced by a forced draft and is not 
ignited until the top surface of the fire becomes 
incandescent, by which time the furnace and 
flues may be filled with an explosive mixture of 
gases, which when ignited may cause damage. If 

15 the draft is reduced to the point where there is no danger of such explosions, theninsufficient 

20 

air is furnished to burn the Smaller pieces of coal 
to produce the results obtained with larger size 
coal using the natural draft provided by the fur 
nace. If the draft is kept low until the gas ig 
nites and then increased up to the point re 
quired for the best heating results, then all dan 
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ger from free gas explosions has been removed. 
It is therefore the principal object of my inven 

tion to provide an automatically regulated forced 
draft which will function in a satisfactory man 
ner. A further object of my invention is to pro- . 
vide a forced draft whereby heat is obtained from 
the furnace in the shortest space of time. My 
invention will be readily understood by reference 
to the annexed drawings wherein ... - - - - 

Figure 1 is a front elevational view of a furnace 
showing part of my forced draft apparatus. 

Figure 2 is a view of the bottom part of the view 
shown in Figure 1 but with part of the-apparatus 
removed from the ash pit door and showing the 
damper for controlling the forced draft. 
Figure 3 is a view on a larger-scale of the fire 

box door showing part of the control apparatus 
applied thereto. - - - - - - . . . . . . . 

Figure 4 is a section on the line 4-4- of Fig 
ure 3. - - - - - - - - - - - - - - - - 

Figure 5 is a part Sectional and part plan view 
on the line 5-5 of Figure 3. 

Figure 6 is a side elevational view-of-the-bot 
tom of the furnace shown in Figure 1 looking 
at the right hand side of the furnace. . . . . 
Figure 7 is a partial view of apparatus shown 

in Figure 6 but showing a control device for the 
motor that furnishes the forced draft. 

In the various views wherein like-numbers relate to corresponding parts, f is a furnace of 
a conventional type having a coal firing door 2 
and an ash pit door 3. In applying my forced 
draft system to the furnace, I mount on the in 
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side of the fire door 2 and therefore above the 
bed of coals within the furnace a metallic mem 
ber having a bOSS 4 either formed or cast, and 
preferably in the shape of a channel having side 
members 5 and 6. The boss 4 is held to the back. 
of the door 2 in any satisfactory manner as by 
means Of ScreWS Orbolts Which are also utilized 
for mounting a bracket 8 on the exterior portion 
of the door and over one of the usual check draft 
openings. 9. The check draft slide O carried on 
the rear of the door 2 is preferably moved to 
closed position so that the openings 9 are closed, 

-before the slide O is drilled for the bolts 7. The 
bracket 8 has arms and 2 carrying a pin 3 
on which is pivoted a bell crank lever having 
arms 4 and 5. To the arm 5 is movably at 
tached a connecting link or rod 6. The free 

- end of the rod 6 extends through the bracket 8 
and the door 2 within the furnace and is posi 
tioned preferably midway between the sides 5 

- and 6 of the channel shaped member and to the 
- boss is attached in any satisfactory manner such 
as by a screw 8, a known type of bi-metallic 
thermostatic member 19, the free end of which 
is linked by means of a suitable fastener 20, to 

... the free end of the rod or link 6. The bi-metal 
lic member 9 is so constructed and arranged 
between the side members 5 and 6 of the channel 
so that these side members act as shields to the 
thermostatic member 9 to protect it from ex 
cessive temperatures and the direct rays of heat 
coming from the burning coal as the movement 
of the member 9, when heated, is toward the 
fire box door and between the side members 5 
and 6 of the channel. The movement of the bi 
metallic member 9 is further enhanced by addi 
tional structural means which will be later point 
led out. . . . 

Attached to the arm 4 is a flexible member 
preferably in the form of a chain 2 ?, the lower 
end of which is fastened to an arm 22 carried on 
a pivot pin 23 which also carries a damper 24 po 
sitioned within an air outlet nipple 25 of a forced 
draft unit which is fastened to the ash pit door 
3 by a flange 26 attached to the door in any sat 
isfactory manner as by screws 27. The flange 26 
also carries a tubular member or blower casing 28 
to which is fastened an electric motor 29, which 
drives the fan or blower 42, adjustable stops 30 
and 3 being provided on the casing 28 to limit 
the movement of the lever 22 and thereby control 
the amount of opening and closing of the damper 
24. The Webb of the channel shaped member 4 
preferably is provided with holes or openings 32 
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and up through the grates. 
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Which are in allinement with holes 33 that are 
made in the check draft slide, if this is retained, 
or the holes 33 are in a piece which may be sub 
stituted for the slide O. The object of the holes 
32 and 33 is to permit cool air to pass from the 
exterior of the furnace into contact with the ther 
mostat element 9 to cause the same to respond 
quickly to reduced temperature within the fur 
nace after putting in coal, as a quick reduction 
in the draft is necessary immediately after add 
ing new coal, to prevent free production of gas 
as has been previously referred to. Also, it may 
be noted that the channel shaped part of the 
bOSS 4 and the bi-metallic member 9 are made 
relatively light in weight so as to ensure quick 
response to changes in temperature. Thus the 
construction of the member 9 and its mounting 
together with the cooling holes 32 and 33, provide 
the desired movement of the thermostatic mem 
ber 9 in accordance with the variations of the 
temperature within the furnace and hence a sub 
Stantially uniform control on the forced draft. 
A supply conduit 34 is used to bring the wires 

down to a junction box 35 from which a cable 36 
extends to the motor 29. 

In the operation of my forced draft system, it 
Will be understood that after coal has been put 
into the furnace, there is some draft past the 
damper, sufficient to start the coal burning and 
ignite the gas coming therefrom. As the tem 
perature within the furnace is raised and the 
thermostat 9 is heated, it pushes the link or rod 
6 connected to the arm 5 and raises the arm 

f4 thus applying an upward pull to the chain 2. 
This raises the arm. 22 and Starts opening the 
damper 24 more allowing the motor to blow air 
through the pipe or nipple 25 into the ash box 

The action of the 
thermostat 9 as has been previously explained 

40 serves to control the operation of the damper 24, 
whereby the forced draft is regulated, the amount 
of opening and closure of the damper 24 is limited 
by the adjustable stops 30 and 3. 
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In the arrangement So far described, the motor 
29 is continually running and turning the blower 
fan 42, but the amount of power required for a 
Small motor suitable for this purpose is exceed 
ingly small and the closing of the valve 24 will 
not overload the motor or cauSe any trouble So 
that I have not found it necessary to use a by 
pass device for the air in the blower housing when 
the valve 24 is closed. 
In Figure 7, however, I have shown an arrange 

ment by which the motor 29 is stopped and start 
ed automatically by the arm. 22. In this arrange 
ment the airn 22 carries a Small Weight 3 which 
is adaptable to engage an insulator 38 carried on 
the end of a spring arm 39 carrying a contact 40 
adaptable to engage a cooperating contact 4 
when the arm 22 is raised a Small amount, there 
by closing the circuit to the motor 29. 
This arrangement of Figure 7 provides very 

low draft when new coal is put into the furnace, 
because when the motor 29 is stopped, the only 
draft past the valve 24 is the natural draft 
through the casing 28, this natural draft being 
regulated by the adjustable stops 30 and 3, as in 
Figure 6, that is, these stops would be set to al 
low greater space around the edge of the valve 
when the motor is allowed to stop running as in 
Figure 7, and the gas coming from the coal ig 
nites before the forced draft is fully applied, i. e. 
the forced draft is Supplied in gradually increas 
ing amount, thereby fulfilling one of the neces 
sary conditions for a Successful operation of a 
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forced draft System of the general character 
described. 
AS has been indicated, the thermostatic device 
9 and its associated parts may be used as the 
Only control for the forced draft but it may be 
Supplementary to the usual automatic room con 
trol, so that after the temperature in the fire has 
reached a predetermined point the draft may be 
automatically regulated in accordance with room 
temperature as usual or otherwise as desired. 

It Will be readily understood that various me 
chanical details may be varied to a considerable 
extent and therefore I do not wish to be unduly 
limited in the interpretation of the claims. 

Having thus described my invention, what I 
claim is: 

1. A forced draft mechanism for a coal heat 
ing furnace, including a thermostat device 
mounted on the interior part of the furnace and 
preferably on the firing door, an electrically 
Operated fan blower mechanism attached to the 
exterior part of the ash pit door and having a 
part extending therethrough with a damper valve 
therein and means inter-connecting said damper 
Valve and the thermostat device which acts to 
Start the opening of the damper valve only after 
gas, coming from newly applied coal to the fur 
nace, has ignited and assisted in raising the tem 
perature Within the furnace. 

2. A forced draft mechanism for a coal heat 
ing furnace as Set forth in claim 1, further char 
acterized in that Said thermostat device com 
prises a channel shaped member with a bi-metal 
lic strip fastened at one end of the channel and 
extending toward the other end of the channel 
between the sides thereof, the inter-connecting 
means from the damper Valve being connected to 
the free end of the bi-metallic strip. 

3. A forced draft mechanism for a coal heating 
furnace as Set forth in claim 1, further charac 
terized in that said thermostat device comprises 
a Support member carrying a bi-metallic strip 
free to move at one end and having a link mem 
ber attached thereto and extending through the 
fire door, a lever on the exterior of the fire door 
connected to said link and also flexibly attached 
to Said damper Valve. 

4. A forced draft mechanism for a coal heat 
ing furnace as Set forth in claim 1, further chair 
acterized in that Said thermostat device comprises 
a Support member carrying a bi-metallic strip 
free to move at one end and having a link mem 
ber attached thereto and extending through the 
fire door, Said fire door having a bracket mounted 
on the exterior part thereof, a lever pivotally car 
ried by Said bracket and having a part thereof 
Connected to Said link member and means con 
necting another part of Said lever to said damper 
Valve. 

5. A forced draft mechanism for a coal heat 
ing furnace as Set forth in claim i, further char 
acterized in that said thermostat device com 
prises a support member carrying a bi-metallic 
strip free to move at one end and having a link 
member attached thereto and extending through 
the fire door, a lever on the exterior of the fire 
door connected to said link and also flexibly at 
tached to said damper Valve, and further char 
acterized in that the fire door and said support 
member have Openings therein to allow cool air 
from outside the furnace to strike the bi-metallic Strip. 

6. A forced draft mechanism for a coal heating 
furnace, including a thermostat device mounted 
on the interior part of the furnace firing door and 
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operative only after a certain temperature has 
been reached following the addition of new coal 
to the furnace, Said thermostat device compris 
ing; a Support having a mounting lug arranged 
So the main part of the Support is spaced from 
the fire door and a bi-metallic strip fastened at 
One end to the support; a bracket on the exterior 
of the firing door and fastened thereto and to 
Said said mounting lug, a lever pivoted on Said 
bracket, a link connected to the movable end of 
the bi-metallic strip and extending through the 
firing door and connected to a part of Said lever, 
a motor driven fan blower mounted on the ash 
pit door of the furnace, a damper valve associated 
with said blower, a lever for Operating said valve 
and means connecting the valve lever to a part 
of the lever on the firing door. 

7. A forced draft mechanism for a coal heat 
ing furnace, including a thermostat device 
mounted on the interior of the firing door and 
operative only after a certain temperature has 
been reached following the addition of new coal 
to the furnace, a motor operated blower mounted 
on the exterior of the ash pit door, a damper 
valve associated with the blower and in the path 
of the air stream therefrom, a lever for operat 
ing said valve, adjustable stop means for con 
trolling the amount of movement of Said valve, a 
bracket mounted on the exterior of the firing 
door, a bell crank lever carried by said bracket, 
means inter-connecting said valve lever and an 
arm of the bell crank lever and a link connecting 
the other arm of the bell crank lever to said 
thermostat device. 

3 
8. A forced draft mechanism for a coal heating 

furnace as set forth in claim 7, further character 
ized in that the thermostat device comprises a 
support member and a bi-metallic strip fastened 
to one end thereof, the other end of the strip be 
ing attached to said link with means for paSSing 
cooler air from the exterior of the furnace to and 
around said support and the bi-metallic Strip. 

9. The combination of a coal burning furnace 
having a fire box, an ash pit, and a draft inlet for 
said ash pit, a forced draft mechanism connected 
to said draft inlet, a damper for controlling flow 
of air through said inlet from said forced draft 
mechanism, a thermostatic device mounted with 
in the fire box above the bed of coals and movable 
only after the gas coming from the newly applied 
coal has ignited and raised the temperature in 
the fire box sufficiently to actuate the thermo 
static device, and a mechanical Operative con 
nection between said thermostatic device and Said 
damper for opening and closing the damper upon 
rise and fall of temperature in the fire box re 
Spectively. 

10. The combination of a coal burning furnace 
having a fire box, an ash pit, and a draft inlet for 
said ash pit, a forced draft mechanism connected 
to said draft inlet and means including a thermo 
static device in the fire box above the bed of coal 
and operable only after a certain temperature has 
been reached after supplying new coal to the fire 
for then slowly increasing the air from Said 
forced draft mechanism to Said draft inlet. 
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