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This invention relates to improvements in draft 

controls. 
The main objects of my invention are: 
First, to provide a novel draft control for 

stoker-fired or other automatically fired or con 
trolled heating plants, which is very sensitive in 
its operation. 

Second, to provide a control of the type de 
scribed which is simple in its parts and readily 
embodied on existing furnace installations. 
Third, to provide a control for checking the 

draft of an automatically fired or controlled fur 
nace during the 'off' period of the same, where 
in the draft may be readily increased when the 
furnace is operating. 

Further objects relating to details and econo 
mies of my invention will appear from the der 
scription to follow. The invention is defined in 
the claims. 
A structure embodying the features of my in 
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vention is illustrated in the accompanying draw 
ing, wherein: 

Fig. 1 is a view in side elevation illustrating a 
draft control in accordance with my invention 
operatively installed on the furnace breeching... 

Fig. 2 is a view in front elevation of the in 
stallation illustrated in Fig. 1. . 

Fig. 3 is an enlarged fragmentary view in sec 
tion on line 3-3 of Fig. 2, more clearly illustrat 
ing the construction and arrangement of the 
parts, two different positions of the draft control 
gate or damper constituting an element of the 
device, being illustrated in solid and dotted lines 
respectively. . . . . . 

Fig. 4 is a detail view illustrating a modified 
form of pulley which may be employed in lieu of 
that illustrated in Fig. 3. 

Fig. 5 is a side view in vertical longitudinal 
section illustrating a modified embodiment of 
the invention. 
The present invention relates to a motorized 

draft control for the breeching of automatically 
fired furnaces. Though particularly devised for 
installation in a stoker-fired furnace, it will be 

45 apparent from the description to follow that the 
device of my invention is not unduly limited in 
this respect and can be applied to any automati 
cally operating or controlled heating plant. 
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during the 'off' period of the burner or when the 
burner is on. The ability to control the closing 
force applied to a draft regulating gate or damp 
er makes this flexibility possible and so far as I 
am aware is not possessed by any hitherto pro 
posed draft control devices. 

Referring to the drawing, the reference nu 
meral indicates a duct or breeching leading 
from a furnace to the stack through which the 
products of combustion pass. This duct has a 
suitable lateral opening formed therein and a 
cylindrical collar or housing member 2 is suit 
ably attached to the duct to enclose this open 
ing and thereby constitute a housing member 
communicating with the duct, the general outline 
of the duct and housing member being T shaped. 
At the outer end of the housing member 2, a 

circular frame or stamping 8 is inserted in the 
Open end of the housing member 2, this frame 
having the inwardly extending side wings 4 de 
fining a generally rectangular gateway or open 
ing 5. Suitable provisions generally indicated 
by the reference numeral 6 are incorporated in 
the frame for journaling a transverse trunnion 
or pivot rod 7 upon which the gate 8 is secured at 
a point substantially beneath its center to there 
by eccentrically pivot the gate in the housing 
opening. 
Gate 8 is provided with a standard counter 

Weight or balance mechanism consisting of the 
back or rear weight 9 attached to the gate and a 
further front weight to longitudinally adjustably 
carried on the threaded screw which is secured 
to and extends forwardly of the gate. 
The foregoing balancing mechanism exerts a 

predetermined counterbalancing action on the 
gate which is regulable within certain limits by 
the adjustment of weight 10. In addition there 
to, the present invention contemplates the pro 
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Generally speaking, the invention has for its . . 
purpose the obtaining of a very sensitive and 
flexible control of the draft by the regulation of 
the current supply to the motor of the device, 
thereby regulating the torque developed by the 
motor in such manner that the desired amount 
ot draft can be selected and maintained, whether 
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vision of auxiliary motorized control means 
whose effect on the gate closely simulates the ac 
tion of the counterbalancing mechanism, which 
effect may be accurately varied as desired de 
pending upon the conditions of operation, the 
atmospheric draft existing and the like. This 
auxiliary mechanism consists of a suitable small, 
low-voltage motor 2 obtainable on the market 
from a number of manufacturers and designed 
to develop a predetermined torque which is vari 
able by regulation of the current energizing the 
motor. The motor is mounted on a sheet metal 
bracket 3 attached to the frame or stamping 3 
in housing member 2 and the shaft of the motor 
extends forwardly of this bracket and has secured 
thereto a wide pulley . This pulley is con 
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nected by means of a link f5 and a light chain 
6 to an arm attached to and extending for 

wardly of gate 8. 
It should be particularly noted that the theo 

retical line A-B drawn through the point of at-, 
tachment of the chain and link to arm and 
through the pivot point or rod for the gate is 
parallel to the plane of adjustment of weight O, 
i. e., parallel to the threaded screw . In this 
manner, motor 2, when actuated to pull chain 
(6, acts on the gate in precisely the same man 
ner as the fixed counterbalancing mechanism; 
that is, as the gate SWings from the position in 
dicated in solid lines in Fig. 3 to that indicated 
in dotted lines, the horizontal lever arm or no 
ment arm varies in length as the point of at 
tachment of the link to the arm approaches the 
gate. Although the chain does not pull in an 
exactly vertical direction for every position of 
the gate, the discrepancy is very slight and even 
this can be minimized by lowering the motor and 
increasing the length of the chain, or alternative 
ly, the pulley can be provided with a suitable 
helical groove upon Which the chain Winds to 
maintain a vertical relation thereof... A pulley 
for such a modified installation is illustrated in 
Fig. 4 and designated 8, the helical groove being 
indicated by the reference numera 9. The es 
Sential feature is that the motor gives approxi 
mately the same effect of resistance to opening 
under fluid pressure on the gate as that pro 
duced by a standard adjustment or balancing 
e.S. 
Referring to Fig. 1, the motor 2 is wired to a 

transformer 20 which is in turn parallel with 
the stoker (not shown) or other automatic fuel 
ing or combustion device or instrumentality Con 
trolling actuation of the furnace. I desire it to 
be understood that in referring in the appended 
claims to a combustion device or instrumentality 
I use these terms broadly intending to cover 
thereby any control or actuating means for a 
furnace Such as a Stoker, oil or gas burner Or 
control, thermostat, etc. When wired in this 
way, the motor is energized as long as the burner 
Operates, but develops no torque as soon as the 
burner shuts down. It will be understood that 
the motor operates in a stalled position most of 
une time, hence must be designed to withstand 
this type of service. 
be obtained from a number of manufacturers, 
Inasmuch as the current applied to the motor 

can be increased or decreased as desired, the 
amount that the draft is increased when the 
burner starts and the chain is pulled downwardly 
by the motor can be adjusted to a fine degree. 
For instance, if a draft of .02 inch were main 
tained during the 'off' period, a draft of .04 
inch can be carried when the burner or firing 
device is on, or the draft can be .05 inch or .06 
inch while the burner is on. Being free to open 
or close, the gate 8 can be adjusted to give a very 
low draft, for example, .01 or .02 inch, if desired. 
Obviously, these drafts have to be substantially 
increased whenever the burner operates and this 
the motor accomplishes very satisfactorily. Fur 
thermore, the gate is not held in positive or fixed 
position during the 'off' period of the combus 
tion device, but can shift freely. So far as I am 
aware, these features have not been incorporated 
In any draft control equipment heretofore placed 
on the market. I am aware that solenoids have 
been enployed in connection with the operation 
of draft control gates, but these have a snap ac 
tion and it would be very difficult to arrange 

AS stated, such motors can : 
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them to give the varying closing force which 
an able to obtain with the above described struc 
ture. 
Attention has been directed to the fact that as 

the gate Opens, for example, to the dotted line 
position of Fig. 3, the point of attachment of 
link 5 to the arm swings up and over toward 
the vertical plane, passing through the gate axis 

. This results in a shortened lever arm and 
diminished closing torque or moment, as has 
been described. Such result is wholly consistent 
with the fact that as the effective area of the 
gate becomes less and less upon opening of the 
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latter, the force tending to close the gate or re 
sist opening thereof should be reduced in pro 
portion. 
Another construction for proportioning the 

closing action to the effective area of the gate 
is illustrated in Fig. 5, wherein the motor 2 is 
mounted on the top of the housing member 2 
and is provided with an arm 2 fixedly secured 
to the shaft thereof and connected at its free end 
to the gate above the pivot 22 of the latter by 
means of a chain. 23. Closed and open positions 
of the gate and actuating instrumentalities 
therefor are illustrated in solid and dotted lines 
respectively and it will be observed that as arm 
2 Swings clockwise from the dotted line to the 
Solid line position, the component of horizontal 
force increases as the effective area of the gate 
increases. This component is a function of the 
angular disposition of the arm 2 just as the 
effective area of gate 8 is a function of the angle 
of its inclination. In other respects, the em 
bodiment of Fig. 5 is similar to that of Figs. , 
2, and 3, the motor being wired with the stoker 
or other automatic combustion device and ener 
gized simultaneously therewith for the purposes 
mentioned in the preceding description. 

I am unaware that it has ever been proposed 
to provide a draft control for an automatically 
Operated heating plant which enables very low 
draft during the "off" period and a much higher 
draft during the "on' period by means of a 
motorized control dependent on variation of the 
notor energizing current for its action. Nor am 
I aware that anyone has devised a control which 
is at once very flexible and extremely accurate 
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by reason of provisions for eliminating any gate 
actuating effects dissimilar to the effect of a 
counterweight mechanism. The sensitivity and 
Selectivity of control of gate structures is greatly 
enhanced by the present device, with the result 
that increased efficiency and economy of com 
bustion are made possible. 

I have illustrated and described my improve 
ments in embodiments which are very practical. 
I have not attempted to illustrate and describe 
other embodiments or adaptations as it is be 
lieved this disclosure will enable those skilled in 
the art to adapt or embody my improvements as 
may be desired. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patentis: 

1. A draft control for a heating plant having 
an automatically operated combustion instru 
mentality, said control comprising a housing 
adapted to be communicated with a discharge 
duct for the products of combustion of the plant, 
a gate pivoted eccentrically on a pivot on said 
housing to control an opening therein, counter 
balancing means on the gate including a weight 
having a predetermined torque arm and adapted 
to regulate the resistance of the gate to opening 
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under the influence of the draft to be controlled, 
a fixed motor, and means operatively connected 
to Said gate and motor and actuated by the lat 
ter for exerting torque on the gate, said last 
named means being connected to the gate at a 
point on a theoretical line extending through the 
gate pivot parallel to the torque arm of said 
weight, whereby the moment arm of the torque 
applied to the gate by the motor varies in the 
manner of the torque arm of said counterbal 
ancing weight as the gate pivots, said motor 
being adapted to be connected to said instru 
mentality for energization simultaneously with 
the energization of said instrumentality whereby 
torque is applied by said motor when the in 
Strumentality is operating and not otherwise, the 
torque developed by said motor being controllable 
by regulation of the current energizing the same. 

2. A draft control for a heating plant having 
an automatically operated combustion instru 
mentality, said control comprising a housing 
adapted to be communicated with a discharge 
duct for the products of combustion of the plant, 
a gate pivoted on a pivot on said housing to con 
trol an opening therein, counterbalancing means 
exerting torque on the gate to control the re 
sistance of the gate to opening under the influ 
ence of the draft to be controlled, an automatic 
actuating device, and means operatively con 
nected to said gate and actuating device and ac 
tuated by the latter for exerting torque on the 
gate, said last named means being connected to 
the gate at a point on a theoretical line extend 
ing through the gate pivot parallel to the torque 
arm of Said Counterbalancing means, whereby 
the moment arm of the torque applied to the 
gate by the actuating device varies in the man 
ner of the torque arm of said counterbalancing 
means as the gate pivots, said device being adapt 
ed to be connected to said instrumentality for 
energization simultaneously with the energiza 
tion of said instrumentality whereby torque is 
applied by said device when the instrumentality 
is Operating and not otherwise. 

3. A draft control for a heating plant having 
an automatically operated combustion device, 
Said control comprising a housing adapted to be 
communicated with a discharge duct for the 
products of combustion of the plant, a gate piv 
oted on a pivot on said housing to control an 
Opening therein, balance means exerting vari 
able torque on said gate as the latter pivots, a 
fixed motor, and means operatively connected 
to said motor and gate for exerting torque on 
the gate, said last named means being connected 
to the gate whereby the moment arm of the 

i 

O 

25 

30 

35 

4) 

55 

3 
torque applied to the gate by said motor varies 
proportionately to the torque of said balance 
means as the gate pivots, said motor being adapt 
ed to be connected to said instrumentality for 
energization simultaneously with the energiza 
tion of said first named device, the torque de 
veloped by said motor being controllable by reg 
ulation of the current energizing the same. 

4. In an apparatus of the class described, the 
combination of a pivotally mounted stabilizer 
gate, an adjustable counterweight for said gate 
effective to exert variable closing torque, thereon 
during Swinging of the gate, an arm on said 
gate, a driven pulley, a flexible connection from 
said arm to said pulley, said arm being mounted 
and arranged on said gate so that a line of the 
point of connection through the flexible means 
thereto and through the pivot point of the gate 
is in parallelism with the direction of adjust 
ment of said weight and a motor connected to 
said pulley to actuate the same and tension the 
connection to thereby exert varying closing effort 
On said gate. 

5. A draft control of the type described com 
prising a Support having an opening and a sta 
bilizer gate pivotally mounted thereon to control 
Said opening, adjustable counterweight means cn 
Said gate normally exerting torque thereon tend 
ing to pivotally swing the same in one direction, 
and means for exerting variable torque on the 
gate to modify the action of said counterweight 
means, comprising a stalling motor, a rotatable 
drum actuated by the shaft of said motor, and 
a flexible connection from said drum to said 
gate, said flexible connection being secured to 
the gate at a point on a theoretical line through 
the pivot of the gate parallel to the torque arm 
of Said counterweight means to exert torque 
thereon varying in the nanner of the counter 
Weight torque when the motor and drum are 
actuated. 

6. A draft control of the type described com 
prising a Support having an opening and a sta 
bilizer gate pivotally mounted thereon to control 
said opening, counterweight means on said gate 
normally exerting torque thereon tending to piv 
otally Swing the same in one direction, and 
means for exerting variable torque on the gate 
to modify the action of said counterweight 
means, comprising a stalling motor and a con 
nection to Said gate actuated by said motor, said 
connection being associated with the gate at a 
point on a theoretical line through the gate pivot 
parallel to the torque arm of said counterweight 
means. 

EDWARD A. FIELD, JR. 


