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The present invention relates generally to im-
provements. in automatic draft controllers for
furnaces, -and has particular reference to self-
closing suction-operable controllers for regulat-

5. Ing the admission of atmospheric air into the
flue gas outlet passage of the heating apparatus
so as to maintain in normal operation a draft of
a. predetermined desired intensity in the fire box,
and hence to prevent the draft from .exceeding
such intensity, regardless of fluctuations in the
conditions tending to induce the draft.

One of. the important objects of the present
invention resides in the provision of a novel suc-
tion-operable pivotal damper plate which is sensi-
tive and accurate in operation so as to stabilize
the draft regardless of the degree to which it may
be opened, and which is simple and inexpensive
to construct and install.

Another object is to provide a new and im-
proved counterweight for the damper plate which
is: self-adjustable in accordance with the degree
of opening of the damper plate so as to counter-
act the tendency toward “laziness” as the damper
opening is increased, and which: is readily ad-
justable at will over a wide and finely graduated
range to vary the draft intensity that the damper
plate will tend to maintain in the fire box. .

. Further objects and advantages will become
apparent as the deseription proceeds.

In the accompanying drawing, Figure 1 is: a
fragmentary front elevational view of a chimney
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provided- with. a draft controller emhodying the

features of our invention,
Fig. 2 is a fragmentary vertical sectional view
5 taken along line 2-—2 of Fig. 1.,
Fig. 3 is a vertical axial sectional view on an

enlarged scale of the draft controller, the damper:

plate being shown in closed position.

Fig. 4 is-a view similar to Fig. 3, but showing5

40 the damper plate in an open position.
Fig. 5 is a plan view of the counterweight.
Fig. 6 is a detail sectional view taken along line

6—6 of Fig. 5.

While the invention is-susceptible of various

46 modifications and alternative constructions, we

have shown in the drawing and will herein de~

scribe in detail- the preferred embodiment, but
it is.to be understood that we do:not thereby in-

tend to limit the invention to the specific: form:
50° disclosed, but intend to cover all modifications:

and alternative constructions: falling. within: the

spirit and scope of the invention as: expressed i

the appended claims. :
Referring more particularly to the drawing,

95" the- draft- controller’ may be mounted. to: admit:

atmospheric air at any desired point to the out-

let passage for the products of combustion between
the chimney and the heating apparatus, and in
the present instance is shown as built into. a
clean-out door 7 at the base of a chimney 8., The g
door T is hinged at one side to a rectangular
frame 9 which is tightly secured in a similarly
shaped opening ‘10 through one wall Il of the -
chimney 8., Normally, the door 7 is secured in
closed position: by means of a hook and latch
device 2.

The draft controller in. its preferred form
comprises a hood or casing which is illustrated
as a cylindrical duct 13 mounted. centrally in the
door 1 and: defining an opening (4 for the ad-
mission of air from: the exterior into the chim-
ney.8. Of the duct .13, the outer end extends
forwardly from the door 1, and the inner end
extends to a point substantially flush- with the
inner surface of the chimney wall {1 so as not to
chstruct the flue passage through the chimney 8.

Pivotally mounted in the duct 43 in the plane
of the door 1 is a damper plate 15 which is cir-
cular and of a diameter to conform closely to the
interior of the duct when closed. The mounting 9
for the plate I§ comprises a transverse horizontal
shaft 16 fixed thereto preferably well above. the
center and journaled: at its ends in opposite sides
of the duct 13. Thus, the lower end of - the
damper plate 15 is: pivotal inwardly in response
to the suction of the chimney draft. - The closed:
position of the damper plate ‘15 is defined by a
stop [T secured to the duct 3 in the path of the
lower end of the plate. Inward movement of the
lower end.of the plate (5 in response to the draft
is:limited by means of a 'stop 18, It will be evi-
dent -that the two stops 17 and 18 define the
maximum range of pivotal movement of the
damper plate 5. :

A counterweight'19-is mounted on andacts in a-
direction to close the damper plate (5. Thus, the
counterweight 19 opposes the action: of the draft,
and when properly selectéd and adjusted will
establish the damper plate {5 in a baldnced posi-
tion. in which the plate is sensitively responsive 45
to fluctuations in the draft and operable to com-
pensate for same by varying the effective area’
of the air inlet. Tt will be: evident that for g
definite force counterbalancing the chimney draft,

& predetermined: draft will be maintained in the 5p-
fire ‘box. . . :

“'The counterweight: 19 is adjustable so that the
draft intensity to be maintained may be varied as
recessitated by the particular characteristics and:
requirerents for- maximiim effieiency of the heats 55
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ing system. In its preferred form, the counter-
weight. 19 comprises a main weight 20 rigidly
mounted on the inner end of a slide bar 2! ex-
tending through the damper plate 15 above the
pivotal axis 16. The bar 21 is slidably supported
in g guideway 22 formed in the top of a bracket 23
secured to the inside of the plate 5, and is held
ir position by means of a leaf spring 24 anchored
to the plate and engaging the top of the bar.
Adjustably mounted on the cuter end of the bar
2( is a light auxiliary weight 25. In the present

" instance, the weight 25 is supported by a slide
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loop 26 from which it is suspended and which
snugly receives the bar 21.. A pantograph 2T an-
chored at its opposite ends respectively to the
plate 15 and the loop 26 serves to hold the auxili-
ary weight 25 in position of adjustment. '
Thus, the counterweight 19 may be adjusted
over a wide and finely graduated range.
counterweight 19 as a whole may be adjusted
relative to the pivotal axis 16 by adjusting the
bar ‘21 longitudinally in the bracket:23. . A sup-
plemental fine adjustment may.also be made by
sliding the auxiliary weight 25 along. the bar 21.
The counterweight 19 renders the plate 15 self-
closing. The suction in the chimney-tends to
open the plate i85 against the action of the coun-
terweight 19. - In the initial opening of the damp-
er plate 15 upon an-increase in the intensity of
the chimney draft to the predetermined value,
that it is desired to maintain and that is deter-
mined by the counterforce, i. e. the physical
weight and adjustment, of the counterweight 19,
the air enters under a considerable velocity, and

. hence the plate is quite sensitive to pressure fluc-

tuations in the chimney 8. However, as the plate
15 is caused to swing progressively toward its
maximum open position, its action becomes less
sensitive due to the corresponding decrease in
the velocity of the incoming air.
is aptly described as “laziness”, and unless com-
pensated for will reduce the accuracy of the con-
troller.

It will be noted that the air enters the duct 13

mainly from the bottom. The lower end of the

damper plate 15 and the opposed lower. surface
of the duct 13 converge inwardly, and hence as

the opening is increased tend to exert a Venturi-

action on the incoming air, thereby: increasing
the air velocity and tending to offset the develop-
ing “laziness” ‘of the plate.

It will also ‘be noted that as the plate 15 is
swung from its closed position in Fig. 3 into the
position shown in Fig. 4, the center of gravity
of the counterweight 19 shifts outwardly rela-
tive to the pivotal axis 6, thereby lightening the
plate and tending to partially offset the develop-
ing laziness.

One of the 1mportant features of the present
invention resides in a counterweight 19 which is
automatically deformable to lighten the damper
plate 15 as the latter is moved progressively to-
ward its open position, and which is sensitive,
quick in action and effective to accurately offset
the normal tendency toward “laziness” and thus
maintain the draft accurately at the desired in-
tensity -regardless of wide fluctuations in the in-

ternal and external conditions of the heating:

apparatus. To this end, the main weight 20 is
«live” and - “flexible”, and preferably comprises
a heavy floating mass 28 enclosed in a suitable
container 29. In the present instance, the mass
28 consists of a body of mercury which is highly
sensitive to changes in position. Heavy solids,
such as iron balls 30, may be floated on the sur-

The-

This condition.
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face of the mercury to supplement the latter and
in the instance of large installations to temper
the action of the mercury.

The container 29 is shown in the form of a
closed tube which is secured at its upper end to
the bar 21, and which is curved to extend down-
wardly and inwardly away from the plate I8.
This shape causes the level-seeking mass 28 to
undergo a substantial shifting of its weight, not
only through a change in surface level but also
through a bodily transposition’ to another part
of the tube 29 as clearly illustrated in Figs. 3 and
4,50 as to effect a material and quickly respon-
sive ehange in. the effective weight of the damper
plate (5 cons1stent with the requirements of the
draft.

The auxiliary weight 25 comprises a body of
mercury 81 -in a tubular container 3Z secured to
the loop 26 longitudmally of and unaerneath the
bar 2f.

We claim as our invention:

1. A draft controller comprising, in‘combina-
tion, an air inlet, a plate: pivotally mounted in
said inlet on & transverse axis having a hori-
zontal component, a- container mounted on said
plate and in spaced relation thereto at one side
of said axis, and a body of mercury partially
filling said : container, said container and said
body .constituting a weight tending to close said
plate against the action of the draft, said body
by reason. of its level-seeking property flowing
automatically .in said container in response to
pivotal movement of said plate to modify the
center of gravity of said weight relative to said
plate.

2. A draft controller .comprising, in combma-
tion, an air inlet, a -plate pivotally mounted in
said inlet on a transverse axis having a hori-
zontal component, a container on-said plate at
one side of and extending generally transverse-
ly of said. axis, and a free moving mass com-
prising a solid weight, said mass partially filling
said container and being shiftable therein trans-
versely of said axis in response to pivotal move-
ment of said plate.

3. A draft controller comprising, in combina-
tion, an air inlet, a plate pivotally mounted on
a transverse horizontal axis in said inlet, and
a counterweight mounted on said plate, said
counterweight acting in a direction to close said
plate and comprising a container, a body of mer-
cury in said container and shiftable therein-upon
pivotal movement of said plate, and a mass of
metal balls floating on said mercury.

4, A draft controller comprising, in combina-
tion, an air inlet, a plate pivotally mounted on a
transverse horizontal axis in said inlet, -a sup-
port extending inwardly fromsaid  plate above
said axis, an elongated downwardly inclined con-
tainer on the free end of said support, and a weight
of level-seeking material partially filling said
container, said support, said container and said
material constituting a counterweight tending to
close said plate against the action of the:draft.

5. A draft controller comprising, in combina-
tionr, an. air inlet, a plate pivotally mounted on

a transverse horizontal axis in said inlet, a sup-:

port extending inwardly from said plate above
said axis, a tube suspended at one end from said

support and being curved downwardly and away

from said plate, and a body of mercury partially
filling said tube.

6. A draft controller comprismg, in combina-
tion, an- air inlet, a plate pivotally mounted on
a transverse horizontal axis in said inlet, a sup-
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port extendmg 1nwardly from “sald plate - above
said axis, a tube suspended at one-end from said
support and being: curved’ downwardly and away
from said plate,. and a body of mercury in said
tube said ‘support; ‘tibé and mercury constitut-
ing'a counterweight, and said support being ad-
Justable on said plate to shift the center of grav-
ity" of sa,ld counterwelght transversely of ‘said
axis.

S TA draft ‘controller comprxsing, in- combma—
tion, ‘an a1r inlét, a plate movably mounted in
said inlét, a Uu1de on said plate a weight ‘slid~
ably thountéd on-said guide, and a- ‘pantograph
connected at, one end to said plate and at the
other end to sald weight for locatmg said weight
yieldably in different positions of relative ad-
justment along said guide, said weight including
a confined mass of a level-seeking substance.

8. A draft controller comprising, in combina-
tion, an air inlet, 2 plate pivotally mounted in
sald inlet, a guide bar normal to said plate and
longitudinally adjustable thereon, a weight slid-
ably adjustable on said bar, a second weight
mounted on said bar for adjustment therewith,
and a pantograph parallel to said bar and con-
necting said plate and said first mentioned weight
in any selective position of relative adjustment.

9. An automatic draft controller comprising, in
combination, a damper opening, a damper mov-
ably mounted in said opening and adapted to
open in response to the suction of the draft, and
2 counterweight mounted on said damper and
acting in a direction tending to close said damp-
er, said counterweight comprising. a mass of
level-seeking material self deformable in response
to the opening movement of said damper to de-
crease the effective force of said counterweight.

10. In an automatic draft controller, in com-
bination with a chimney having an air inlet
opening and a clean-out door closing said open-
ing, said controller comprising, in combination,
a horizontal cylindrical duct mounted in and
opening through said door, a circular plate piv-
otally mounted on a horizontal axis in said duct,
said axis being above the center of said plate,
a guide bracket mounted on the inside of said
plate above said axis, an elongated supporting
bar extending adjustably through said plate and
slidably disposed in said bracket, spring means
tending to hold said bar in position of adjust-
ment, an elongated tube secured at one end to
the inner end of said bar, and curving down-~
wardly and inwardly away from said plate, a
body of mercury and a mass of metal balls par-
tially filling said tube, and an elongated tube
partially filled with mercury and slidably mount-
ed on the outer end of said bar.

11. In an automatic draft controller, in com-
bination, an air inlet opening and a door clos-
ing said opening, said controller comprising, in
combination, a horizontal cylindrical duct
mounted in and opening through said door, a
circular plate pivotally mounted on a horizontal
axis in said duct, a guide bracket mounted on
the inside of said plate above said axis, an elon-
gated supporting bar extending adjustably
through said plate and slidably disposed in said
bracket, spring means tending to hold said bar
in position of adjustment, an elongated tube se-
cured at one end to the inner end of said bar,
and curving downwardly and inwardly away
from said plate, a body of mercury partially fill-
ing said tube, and a mass of iron balls floated
on said mercury.

12. In an automatic draft controller compris-

3

ing;in combinat-ion, ‘an-air inlet; a hood.mounted
in said inlet, a circular plate pivotally ‘mounted
on a honzontal axis in said hood, an-elongated
supporting - bar extending - adjustably' through
said- plate, a casing secured to one :end of said
bar, a deformable weight in said casing, and a
weight adjustably mounted on the - other end of
sald bar. )

213, In-an automatm draft controller compris-
ing, in combination, an ‘air inlet, & horizontal

]
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cylindrical duct mounted in said inlet, a cireu-

lar plate pivotally mounted on ‘a.»horizontalz axis
in said duct, an elongated: supporting bar extend-
ing-adjustably:through said plate, an elongated
tube secured at one end to-the inner end of said
bar, -and ' curving downwardly :and inwardly
away from said plate, a mass of mercury and
iron balls partially filling said tube, and a weight
on the outer end of said bar.

14. A draft controller comprising, in comb1-
nation, an air inlet, 2 plate movably mounted in
said inlet, an elongated guide support mounted
on and extending away from said plate, a weight
mounted on said support for linear adjustment
toward and from said plate, and an extensible
frictionally fixed mechanical connection between
said plate and said weight and extending parallel
to said support, said connection serving to hold
said weight yieldably in different selective posi-
tions of adjustment along said support.

15. A draft controller comprising, in combi-
nation, an air inlet, a plate pivotally mounted
on a transverse generally horizontal axis in said
inlet, a container mounted on one side of said
plate, a body of mercury partially filling said
container, a second container mounted on the
other side of said plate, and a body of mercury
partially filling said second container, the body
of mercury in each container flowing automati-
cally to shift its position in ifs container in re-
sponse to pivotal movement of said plate.

16. A draft controller comprising, in combi-
nation, an air inlet, a plate pivotally mounted
on a traverse horizontal axis in said inlet, and
a counterweight mounted on said plate, said
counterweight acting in a direction to close ‘said
plate and comprising a container, a body of
mercury partially filling said container and being
automatically shiftable therein toward said plate
in response to opening pivotal movement of said
plate to modify the change in the center of grav-
ity of said counterweight resulting from move-
ment of said counterwelght as a whole with said
plate,

' 17. A draft controller comprising, in combma-
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tion with a flue gas passage having an air inlet -

opening, a duct mounted in registration with
said opening, a plate pivotally mounted in said
duect on a transverse axis having a horizontal
component, and a counterweicht mounted on
the inside of said plate for movement therewith,
and tending to move said plate in a direction
to close said opening against the action of the
draft, said counterweight comprising a plastic
mass automatically self deformable under the
action of gravity in response to pivotal move-
ment of said plate into different angular posi-
tions to modify the effect of said. mass on the
center of gravity of said counterweight relative
to said axis,

18. A draft controller comprising, in combina-
tion, an air inlet, a plate pivotally mounted in said
inlet on a transverse axis having a horizontal
component, and a counterweight mounted on said
plate for movement therewith, said counter-
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weight having a level seeking mass automatically
self . deformable under. the influence -of gravity
in response to the pivotal movement.of sald plate
into different angular positions to modify the ef-
fect of said mass on the center of gravity of
said counterweight relative to said axis. :

--19. A draft controller comprising, in .combina-
tion, an air inlet, a damper plate movably mount-

‘ed in said inlet for varying the effective opening

therethrough in response to variations in the
draft, and a counterweight opposing the move-
ment of said plate by the draft, said counter-
weight comprising an elongated guide supported
on and extending away from one:side of said
plate, a weight mounted on. said guide for ad-
justment toward and-from said plate, and a

2,004,947

pantograph anchored relatively fo said plate
and connected to said weight to hold the latter
frictionally in different selective positions along
said guide. i o
20. A draft controller comprising, in combina-
tion, an air inlet, a plate pivotally mounted .on
a transverse horizontal axis in said inlet, and a
counterweight - mounted on said plate, said
counterweight acting in a direction to close said
plate and comprising a container, a body of
mercury .in said container and shiftable therein
upon pivotal movement of said plate, and a mass
of solid weight material floated by said mercury.

GEORGE J. IRSCH.
WILLIAM B. STEPHENSON.
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