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UNITED STATES PATENT OFFICE. 
FRANCIS H. BROWN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO COMBUSTION 

ENGINEERING COMPANY, A ('ORPORATION OF DEIAWARE. 
coMBUsTION AND DAMPER REGULATOR FOR FURNACEs. 

No. 883,283. Specification of Letters Patent. Patented March 31, 1908. 
Application filed April 25, 1907, Serial No. 370,160. 

To all whom it may COCert, 
Beit known that I, FRANCIs H. BROWN, a 

citizen of the United States, residing in the 
city and county of Philadelphia, State of 
Pennsylvania, have invented a new and use 
ful Combustion and Damper. Regulator for 
Furnaces, of which the following is a specifi 
cation. 
My present invention comprises a novel 

and useful construction of combustion and 
damper regulator which is adapted to be em 
ployed in connection with ity conventional 
or desired type of furnace, whereby the pas 
'sage of the products of combustion from a 
furnace may be automatically controlled. 
One of the main objects of my present in 

vention is to regulate the combustion of fuel 
in a furnace in such a manner that the com 
bustion will be effected under substantially 
uniform conditions, which latter are depend 
ent upon the pressure of gases in the combus 
tion chamber exerted against a movable 
member which is maintained in a balanced 
E. by means of an adjustable counter 
alance on one side of the fulcrum and the 

pressure against said member on the other 
side of the fulcrum of a fluid under a constant 
pressure, such as for example, atmospheric 
8. 

It further consists of a novel construction 
of pivoted member or swinging hood which is 
connected with the damper in such a manner 
that when this hood or member is raised or 
lowered, the damper is opened or closed 
since a conduit opening beneath said hood 
and communicating with the interior of the 
furnace is provided, in order that any varia 
tion in the pressure of the gases in the fur 
nace will cause a corresponding variation in 
the position of the hood or pivoted member. 
My invention further consists of a novel. 

construction of a movable hood or open box 
shaped member, which is pivoted in such a 
manner that when in its normal or balanced. 
position, the lower end thereof extends into 
the fluid in the tank, whereby the hood is 
water sealed and the pressure of the furnace 
ases will be exerted E. the top of the 
lood and the fluid in the tank to cause said 
hood to be raised or lowered, Elling upon 

e the variation of pressure in the furnace, it 
being understood that in my preferred con 
struction the pivoted member is maintained 
in its normal position by means of a suitable 
adjustable counter-weight and the pressure 

of the atmospheric air acting against the 
member. 

It further consists of a novel construction 
of pivoted member which is provided with an 
adjustable counterbalance whereby the piv 
oted member is normally maintained in a 
substantially horizontal position. 

It further consists of a novel construction 
and correlation of a motor, valve mechanism 
and counterbalanced pivoted member, 
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whereby the valve mechanism is actuated by 
very slight movement of the pivoted mem 
e. 

It further consists of other novel features 
of construction, all as will be hereinafter fully 
set forth. 

For the purpose of illustrating my inven 
tion, I have shown the forms thereof at pres 
ent preferred by me, since these embodi 
ments best illustrate the principle of the in 
vention and give satisfactory and reliable re 
sults in practice, although it is to be under 
stood that the various instrumentalities of 
which my invention consists can be variously 
arranged and organized and that my inven 
tion is not limited to the precise arrangement 
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and organization of these instrumentalities. 
as herein shown. 

Figure 1 represents a sectional elevation of 
a furnace having a combustion and damper 
regulating mechanism, embodying my in 

85 

vention, connected therewith Fig. 2 rep resents a perspective view showing in de 
tached position one form of pivoted mem 
ber which may be employed. Fig. 3 repre 
sents a side elevation of a furnace having a 
combustion and damper regulating mechan 
ism connected therewith, certain of the parts 
being shown in a different relation from that 
seen in Fig. 1, for the sake of clearness of 
illustration. 
elevation of a portion of the device in which 
the valve controlled by the pivoted member 
is shown as a rotary valve. Figs, 5 and 6. 
represent sectional views of the valve mech 
anism in different positions. Fig. 7 represents 
a sectional view of a portion of the device 
showing more clearly the manner in which 
the pivoted member operates the rotary 
valve. Fig. 8 represents a perspective view 
showing a modified form of tank partly 

Fig. 4 represents a sectional 
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broken away and the pivoted member in as 
sembled position therein. - 

Similar numerals of reference indicate cor responding parts in the figures. 110 
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Referring to the drawings:-1 designates 
a furnace provided with a source of heat 2, 
above which is located a combustion cham 
ber 3 in which may be supported, if desired, 
a boiler 4 of any suitable or conventional type. 

5 designates a Smoke stack leading from 
the combustion chamber 3. 

6 designates a bracket which is adapted to 
support a tank or container 7 into which 
extends a conduit 8, one end of which com 
municates at 9 with the combustion cham 
ber 3, the opposite end 10 thereof terminat 
ing within the tank or receiver 7. 

11 designates a float pivoted at a suitable 
point as 12 and adapted to maintain the 
liquid 13 in the tank 7 at a constant level, al 
though in some instances this float may be 
dispensed with. 

14 designates a movable member provided 
with hinges 15 whereby the same may be 
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with respect to the tank 7. 
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pivoted at 16 to a fixed point, such as the 
tank 7, said member 14 having secured 
thereto an extension 17 to which latter is 
secured, by means of a cord 18, an adjust 
able weight or counterbalance 19. In the 
present instance I have shown the member 
14 as being in the form of an open box or 
hood, the lower end of which is deflected at 
one end, as seen at 20, in order to permit a 
greater relative movement of the hood 14 

The member 14 
in the present instance has polygonal shaped 
sides 21, so that when the parts are in nor 
mal position the member is water sealed and 
a chamber 22 is formed into which the gases 
from the combustion chamber 3 may freely 
pass. 
23 designates a valve stem pivoted to the 

end of the member 17 and provided with a 
valve head 24 which controls the passage of 
fluid under pressure from the inlet 25 to the 
passage 26 and which also controls the dis 
charge of fluid from the passage 26 through 
the outlet 27, thence through the pipe 56 
into the tank 7 which latter is provided with 
a suitable overflow pipe 57. The passage 26 
communicates with the chamber 28 in the 
water motor casing 29, in which is located a 
piston 30, to the stem 31 of which is adjust 
ably secured a weight 32. 
33 designates a hook to which the stem 

31 is operatively connected, said hook having 
secured thereto one end of a cord or chain 34, 
which latter passes over the pulleys 35 and 
36 which are supported in any suitable 
manner. The opposite end of the cord 34 
is secured to a rod 37, on the inner end of 
which is mounted a damper 38, said rod 37 
being suitably journaled in the stack 5. 

39 designates a weight or counterbalance 
having secured thereto a cord 40 which is 
connected with the shaft 37. 

In the embodiment seen in Fig. 1 I have 
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grate in order that the furnace may be opera 
ted under a regulated forced draft. 

In the embodiment seen in Fig. 3, I have 
shown more in detail means connected with 
the boiler for producing a regulated forced 
draft in the furnace, such means comprising 
a fan or other blowing mechanism 41, which 
is connected by means of the steam pipe 42 
with the boiler 4, the mechanism for control 
ling the damper in the smoke stack or pipe 5 
being precisely the same and correlated in 
the same manner with the exception that in 
this embodiment, I have shown the damper 
having a link 43 fastened thereto to which a 
counterweight 44 is secured in a slightly dif-. 
ferent manner from that seen in Fig. 1 

In Figs. 4 to 7 inclusive, I have shown a 
different type of valve which is actuated by 
the EP member 14. In this embodi 
ment of valve mechanism, the pivoted mem 
ber 14 has fixed thereto in any suitable man 
ner, a spindle 45 journaled in a casing 46, a 
suitable stuffing box 47 being provided in or 
der to form a fluid tight connection. The 
spindle 45 is secured to a hollow valve 48, 
which closely engages the internal wall of the 
casing 46. The valve 48 is provided with the 
ports 49 and 50. The casing 46 is provided 
with the inlet ports 51 and 52, and the outlet 
ports 53 and 54, it being understood that the 
inlet port 51 is connected in any suitableman 
ner with a fluid supply. The spindle 45 has 
extending therefrom, an arm 54, to which a 
suitable counter-weight (not shown) is se 
cured. The conduit 10 is shown as termi 
nating within or beneath the pivoted mem 
ber 14. 
The operation of the construction seen in 

Figs. 1 to 3 inclusive, is as follows:- The 
gases in the combustion chamber 3 have at 
all times free access to the chamber 22. As 
the pressure of the gases in the combustion 
chamber 3 increases owing to the increased 
volume of the products of combustion in said 
chamber, the pivoted member 14 will be 
moved upwardly and thus cause the end of 
the member 17 to be depressed and the valve 
24 will permit the fluid to pass from the 
chamber 28 through the passage 26 and 
thence through the discharge outlet 27 into 
the tank 7. As the fluid pressure beneath 
the piston 30 is relieved, said piston will de 
scend and owing to the provision of the cord 
34 and the manner in which it is connected to 
the rod 37, said rod will be rotated and the 
damper 38 will be partially opened. When 
the pressure of the gases in the combustion 
chamber 3 decreases, the pressure in the 
chamber 22 against the member 14 will de 
crease and the member 14 will be lowered, 
thereby causing the valve head 24 to move 
upwardly and permit the motive fluid to pass p y p 
through the inlet 25 and passage 26 into the 
chamber 28, thus causing the piston 30 to 

65 shown a conduit 55 opening beneath the raise and thereby causing the damper 38 to 
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close. It will thus be seen that in my novel 
construction of regulating mechanism, the 
RE of the gases to the smoke stack will 

automatically varied depending upon the 
pressure of the gases within the combustion 
chamber 3. 

In the embodiment of valve mechanism 
seen in Figs. 4 to 7 inclusive, it will be appar 
ent that when the pivoted member 14 is per 
mitted to swing downwardly, owing to the 
decreasing pressure in the furnace gases, the 
valve 48 will be rotated in such a manner 
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that the port 51 will communicate with the 
port 50, as indicated in Fig. 5, and the port 
49 will communicate with the port 52, WE 
latter is in communication with the passage 
26 leading to the water motor, so A. live 
motive-fluid may pass thereto and raise the 
piston 30, thereby partially opening the dam 
per 38. When the pressure in the furnace 
increases, the pivoted member 14 will be 
raised, thus causing the valve 48 to be par 
tially rotated in a reverse direction, so that 
as indicated in Fig. 6, the water contained 
within the chamber 28 of the motor may pass 
therefrom, through the port 53, ports 49 and 
50 in the valve and thence through the port 
54. It is unnecessary, however, in all cases 
to employ a water seal for the pivoted mem 
ber and in the embodiment shown in Fig. 8 I 
have shown a tank similar to the tank 7 seen 
in Figs. 1 and 3, except that I have shown 
the movable member, as pivoted within the 
tank and the tank as having no liquid there 
in. In this embodiment it will be apparent 
that the E. E. is sley 8S GN. rising a single plate without any dependi 
E. R E. as will be E. sig 
stood, is acted upon on one side by the con 
stant pressure, such as atmospheric pressure 
and on its under side by the pressure of the 
furnace gases. - 

It will now be apparent that in all the em 
bodiments of my invention I employ a piv 
oted member which is provided with an ad 
justable counter-weight, whereby the same 
is normally maintained in horizontal posi 
tion and that on one side of this pivoted 
member there is always a constant pressure, 
in the present instance atmospheric pressure, 
and on the other side a variable pressure de 
pending upon the pressure of the furnace 

SeS. 
g In so far as I am aware I am the first in the 
art to employ in a device of the character 
hereinbefore described, a pivoted member 
counterbalanced in such a manner. that it is 
normally maintained in a substantially hori 
zontal position, said member being opera 
tively connected with the damperin order 
that any movement of the pivoted member 
will cause a correspondin movement of the 
damper in the smoke stack and it is to be un-- 
derstood that in my claims these features are to be interpreted with corresponding scope. 
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I am aware that it has heretofore been pro 
posed to employ a pivoted member which is 
maintained in a vertical position due to 
gravity and its own weight. My present in 
vention differentiates from such a construc 
tion in that it is normally maintained in a 
substantially horizontal position and is pro 
vided with an adjustable counterbalance and the pressure against one side of the pivoted 
member is always constant owing to the 
manner in which said member is pivoted and 
counterbalanced. 
The pressure against a member pivoted in 

a vertical position varies in accordance with 
the amount of movement given thereto, it be 
ing apparent that as such a member moves 
towards a horizontal position, it would have 
its own weight to contend with, which tends 
to cause it to return to its vertical position so 
that a member so pivoted and not provided 
with a counterbalance is acted upon in one 
direction by a variable pressure which varies 
in proportion to the amount of movement 
given to such member due to the variation 
l Prer of the furnace gases. t will of course be apparent that if the 
discharge pipe 56 communicates with the up 
per portion of the tank 7 and the tank 7 is 
rovided with an overflow pipe 57, that the 
oat 11 may be dispensed with since under 

such conditions a constant level will be main 
tained in the tank 7. I have deemed it un 
necessary to show in the present instance the 
manner in which the float 11 controls the in 
let of fluid to the tank 7, since the same is 
old in the art and forms, per se, no part of 
my present invention. 

It will now be apparent from the foregoing 
that I have devised a novel and useful con 
struction of combustion and damper regula 
tor, which embodies the features of advan 
tage enumerated as desirable in the state 
ment of invention and the above description 
and while I have in the present instance 
shown and described those embodiments 
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thereof which have been found in practice to 
f satisfactory and reliable results, it is to 
e understood that they are susceptible of 

modification in various particulars without 
departing from the spirit and scope of my in 
vention or sacrificing any of its advantages. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is:- 

1. In a device of the character described, 
the combination with a furnace, of a damper 
controlling the discharge of gases therefrom, 
a pivoted member operatively connected 
with said damper, and an adjustable coun 
terbalance for said member, said member ba 
ing normally maintained in a substantially 
horizontal position, and being actuated in 
one direction by a constant pressure and in 
the other direction by the pressure of the fur 
nace gases. 
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2. In a device of the character described, 
the combination with a furnace of a con 
tainer, a member pivoted therein and nor 
mally maintained in a substantially horizon 
tal position, an adjustable counterbalance for 
said member, a damper operatively connect 
ed with said member and controlling dis 
charge of gases from said furnace, said mem 
ber having on one side thereof a constant 
pressure and said member being acted upon 
on the other side thereof by the pressure of 
the furnace gases. 

3. In a device of the character described, 
the combination with a furnace of a con 
tainer, a member pivoted therein and nor 
mally maintained in a horizontal position, a 
counterbalance for said member, means for 
varying the weight of said counterbalance, 
and a damper controlling discharge of gases 
from said furnace and to which said member 
is operatively connected, said member being 
acted upon in one direction by a constant 
pressure and in the opposite direction by the 
pressure of the furnace gases. 

4. In a device of the character described, 
the combination with a furnace having a 
combustion chamber, of a container commu 
nicating there with, a member pivoted in said 
container and normally maintained in sub 
stantially a horizontal position, an adjust 
able counterbalance for said member, a valve 
mechanism actuated by said member, a mo 
tor controlled by said valve mechanism, and 
a damper controlled by said motor and con 
trolling discharge of gases from said furnace, 
said member being acted upon in one direc 
tion by a constant pressure and in the oppo 
site direction by the pressure of the furnace 
gases. 

5. In a device of the character described, 
the combination with a furnace having a 
combustion chamber, of a container in com 
munication therewith, a member pivoted in 
said container and normally maintained in 
substantially a horizontal position, an ad 
justable counterbalance for said member, a 
valve mechanism actuated by said member, 
a motor controlled by said valve mechanism, 
said motor discharging into said container, 
the latter having an overflow therefrom, and 
a damper controlled by said motor and con 
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member normally in substantially a horizon 
ital plane, a damper for controlling discharge 
of gases from said furnace, and means inter 
mediate said damper and said member and 
actuated by the latte, for regulating said 
damper. 
7.In a device of the character described, 

the combination with a furnace having a 
combustion chamber therein, and means for 
automatically regulating the draft for com 
bustion, a container having an open side and 
communicating with said combustion cham 
ber, a member pivoted in said container 
adapted to close said open side, an adjust 
able counterbalance for said member, a valve 
mechanism actuated by said member, a mo 
tor actuated by said valve mechanism, and a 
damper controlled by said motor and con 
trolling discharge of gases from said furnace, 
said member being acted upon in one direc 
tion by constant pressure and in the oppo 
site direction by the pressure of the furnace 
gases. 

8. In a device of the character described, 
the combination with a furnace having a 
combustion chamber and means for control 
ling the draft for combustion, of a fluid con 
tainer communicating with said combustion 
chamber, a member pivoted in said con 
tainer and having depending sides extending 
into the fluid therein, an adjustable counter 
balance for said member, the latter being 
maintained normally in substantially a hori 
zontal position, a damper operatively con 
nected with said member and controlling dis 
charge of gases from said furnace, and means 
for maintaining the fluid in said container at 
a constant level. 

9. In a device of the character described, 
the combination with a furnace having a 
combustion chamber and means for control 
ling the draft for combustion, of a fluid con 
tainer communicating with said combustion 
chamber and having an overflow port, a 
member having depending sides pivoted in 
said container, an adjustable counterbalance 
for said member, a valve mechanism actu 
ated by said member, a motor actuated by 
said valve mechanism and discharging into 
said container, and a damper actuated by 
said motor and controlling discharge of gases 

trolling discharge of gases from said furnace. from said furnace, said member being acted 
6. In a device of the character described, 

the combination with a furnace having a 
combustion chamber, of a container having 
an open side, a conduit communicating with 
said chamber and said container, a member 
pivoted in said container and forming a mov 
able closure for said open side, an adjustable 
counterweight adapted to maintain said 

upon in one direction by constant pressure 
and in the opposite direction by the pressure 
of the furnace gases. 

FRANCIS H. BROWN. 
Witnesses: 

HERBERT S. FAIRBANKS, 
C. D. McWAY... 
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