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Thig invention relates to lmprovements in fur-
naces and more parhculerly to a device for con-
trolling the draught of flue gases coming from a
furnace.

The main object of our invention is to provide
a simple and inexpensive arrangement for auto-
matically controlling the flo¥ of flug gases in such
a manner that, in splte of ehanges in the rate of
flow as well a5 In spite of any other influences, as
for Instance by wind, gusts or the “fike, on the
chimney, the draught will be mainfained substan-
tially constant.

Other alms objects and distinguishing fea-
tures of our 1nvent{on will be apparent from the
following description’in connection with the ac-
compa,nymg drawings showfng by way of example
only some embodiments of the liivention.

In the drawmgs Mg 1 represents a gas heated
stove the flue gas conduit of which commumcates
with the chimney and is provided with our néw
useful dra.ught control device.

Fig.2isa perspective view of the flue gas con-
duit comprlsing a da.mper and temperature re-
sponsive means for controlling it.

Figs. 3 and 4 represent two other modifications
of the control device.

Reterring now to Fig. 1 a gas heated stove com-
prises in well known manner a gas supply burher
2 and radlants 3 mounted above sald burner 50
as to be heated thereby. A chamber 4 {5 pro-
vided for recelving the upwardly flowing flue
gases and communicates with a flue gas conduit
5 leading to a chfmney 6. In the condult a
damper 7 is provided for varying the flow cross
section in ‘fesponsé ' to ‘the draught to be éon-
trolled. TFor automatically ' controlling the
damper 1 a temperature responsive means—as
more fully shown in Fig. 2—is operatively con-
nected to the damper and heated by transmission
of heat from the flue gases or from conduit 5 and
simultaneously cooled by the atmospheric air.

As may be seen from Flg. 2, according to this
embodiment the temperature responsive means
is shown, to be & bi-metallic strip 6, the outer end
of which is connected to a rod 9 which is rotat-
ably connected to an arm 10, the arm 10 being
fastened to the axis (1 of the damper. The axis
1 is rotatably mounted at 2 and (3 in the wall
of the conduit 5. For mounting the bi-metallic
strip B at the conduit | a tube plece (4 is arranged
on the outside of the conduit 6 in front of the
damper 1. The inner end of the strip B is secured
in any suitable manner to the piece 14, Within
sald tube piece 14 the wall of the conduit 5 Is
provided with an orifice I5 so tha} a portion of
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the flue gases flows out through the orifice 14
into the piece 14 as'soon as 4 pressure in the 2on-
duit in front of the damper 1 exceeds e aEmos-
pheric pressure, whilst atifospheris &I entérs the
conduit through the orifiéé 1¥as doon dg tlie pres-
sure therein ls smaller than thHat of the a.tmos-
phetic air. Accordinigly the témiperature of the
bi-metallic strip will ¢ithef be fncreased by the
outflow of flue sa.ses throtigh thé orifice or de-
creased by the ihﬂow o1 -aif ‘thicugh the orifice,
as the case miay be, in depenidersce ot the pressure
condition in the conduit 't froht of the damper.
If it is assumed that the draught in the ¢on-
duit 1s equal to the value fo be minihtained con-
stant, the damper T will have a position relative
to the bi-metallic strip at which the préssire in
the conduit B fs equal to the atmdéspherlc pres-
sure. TUnder this circumstance & flow through the
orifice 1§ cannot take placge. Therefore, & tem-
perature equilibrium in thé bi-metallic Strip ex-
ists betweéen the cooling action by the atmos-
pheric air and the heatihg’ setlon from the ton-
duit B and the tube plece 4. The position of. the
bi-metallic strip 8 as determined by the tempera-
ture equfllbrium corresponds t5 the drahght to
be maintained tonstant. If'dus'lo d4n iherease in
the rate of flow of the flue gases thé’ pﬁeSsure in
front of the demper T increases ‘tne terﬂperature
of the bi-metallle strip ' detetminid by the efui-
libritrh. will ¢ likewise ﬁmf"e’a’s‘étf By ‘the outfow
of fhie gase.s thrqugh the onﬂce “Thus the outer
end of the bi-metallic sttip is raised and the flow
Coross, §ectlon at the ‘damper’ T 1n¢reased p.s
appérent from F‘ig 2. Th'this way the'draught
will bq 1ncr egsed pnd the pressure at fhe orffice

decreas as 10 as'the ificreased draught canse
an ajr ow in to the’ condqit anq n mcrease
coollng action of the bf—met@l]ie strip. 8 re-

sult of this operation, a hew equilibrium1s 6b-
tajned at which in spite of the increased rate of
flow of flue gases the pressure in the conduit,
1. e. the draught, remains the same as before.

If on the other hand due to a decrease in the
rate of flow of the flue gases the draught In front
of the damper T will be Increased, the decreased
pressure causes an sir inflow through the crifice
into the conduit § thereby increasing the cooling
action of the bimetsallic strip 8 so that the outer
end thereof is lowered and the flow cross sec-
tlon of the damper is decreased. Hence the
pressure in front of the damper will again be in-
creased as long as due to the increased pressure
an outfiow of the flue gases through the orifice
15 takes place. In a similar manner as that de-
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scribed above a new equilibrium of the damper T
is obialned.

As will he readily understood, the Invention is
not restricted to the special case in which the
pressure in the conduit 8 corresponding to the
draught to be maintained ®onstant will be con-
troiled sc a5 to remaln equal to the atmospheric
pressure, On the contrary, it may be desirable to
control the damper 7 in such & way that the tem-
perature equillbrium in the bi-metallic strip
exlsts If either a small air inflow enters the orl-
fice 15 or a small outflow of flue gases takes
place through the orifice s0 that at this equi-
librium the bimetallic strip is additionally cooled
by an alr inflow or additionally heated by a flue
gas outflow. In this respect 1t may be submitted
that the pressure cbtained by the controlling op-
eration depends on the one hand on the supply
of heat to the bl-metalllc strlp and on the other
hand on the removal of heat by the air, 1. e.
the mean temperature of the strip, and further-
more on the stroke or deflection of the strip per
temperature unit.

At all events we prefer to have the damper 7

entirely closed if the furnace Is out of operation.

In order to prevent the flue gases from contin-
ously entering into the room, it may be advisable
to determine the temperature equillbrium at
which a small ailr flow enters the condult %
through the orifice 15, 1.:e. at which the pressure
in the condult in front of the damper due to
belng maintained constant is slightly smaller
than the atmospheric pressure.

In the other case in which a portion of the

flue gases continuously flows out through the ori- &

fice, means may he provided for relntroducing
the outflow of flue gases Into sald conduit.

A modifled constructlon comprising such
means Is shown In Fig. 3. According to this em-
bodiment the conduit § does not only possess
the orifice |5 in front of the damper but also a
second orifice (6§ behind the damper. In addi-
tlon 8 hood (7 iIs mounted In any convenient
manner at the wall of the condult 5 above the
orifice 18, this hood belng formed so as to receive
the discharge flow of flue gases from the bi-
metallic strip.

Furthermore this embodiment differs from that
of Fig. 2 thereln that the bi-metallic strip is
arranged In s casing 14’ above the orlfice 15 In
order to utflize the buoyancy of the flue gases
for bringing about a closer contact between the
gases and the bl-metallic strip and for facilitat-
Ing the reintroduction of the gases. In this in-
stance the bl-metallic strip is colled In the form
of a splral around the axle Il of the damper
1, the inner end of the strip being fastened to
the axle and the outer end to the casing (4°,

In all other respects the construction and oper-
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ation of the controlling device acgording to Fig.
3 I8 the same as that shown in Figs. 1 and 2 as
fully described above, It 1s a matter of course
that the embodiment shown in Fig. 3 may be
modified so as to omit the second orifice 18 and
the means IT.

Fig. 4 deals with another modification accord-
ing to which the casing 14*’ surrounding the strip
8 is a tube arranged substantially coaxially with
the axle Il of the damper 1. In this event the
orifice 15’7 in the wall of the conduit § has & seg-
mental form in view of the necessity of arrang-
Ing the orifice in front of the damper.

Regardless of the special form and arrange-

53 ment of the bi-metalllc strip and the casing, we

ptefer to provide means for limiting the angle
of rotation of the damper T so as to ensure that
in one end position the conduit 5 1s entirely
closed whilst In the other end position the damp-
er T does not reduce the flow cross section of the
conduit 5. To this end a stop I8 is fastened to
the wall of the conduit § In proximity to the
demper axle, this stop projecting into the ecir-
cular part of the damper which therefore in one
end position touches the upper side and In the
other end position the lower side of the stop.

Likewise the casing 14, (4" or 14'' may project
partly into the condult §. At all events, it is
essential merely that a sufficlent cooling action
of the himetallic strip by the alr is ensured so
that the mean temperature resulting from the
cooling action and the heating action sufficlently
differs from the air temperature and the flue gas
temperature, The greater the difference be-
tween the mean temperature and the alr tem-
perature, the greater Is the sensitlvity of the
controlllng system, since at a great temperature
divergence already a small alr inflow or a small
flue gas outflow causes a considerable control-
ling action. Hence the controlling exactness
amounts to .02 millimeter water head.

In the above description reference 15 had to
a gas heated stove for the purpose of illustra-
tion only and it is to be understood that the
draught controlling device according to my in-
ventlon may be applied just as well to any gas
heated apparatus or furnace of any other kind,
However, we desgire {o point out that my control
system is destined for furhaces in which the heat
produced is substantially independent of the
draught of the flue gases. This iIs the case for
Instance in any gas heated apparatus or system
and in any oil burner installation. It is appar-
ent that In furnaces of this kind the heat pro-
duced remalns practically uninfiuenced by the
controlling operation of the damper in the flue
gas conduit. .
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