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1

"The present invention relates to a control sys-
tem for fluid fuel-fired furnaces and s flue damp-
er which is suitable for use therein; and the pres-
ent application is a continuation-in-part of my
co-pending application 8. N. 454,648, filed August
13 1942, which application is now abandoned.. :

"-A general object of the invention is the pro-
Vision of such a control system which is of simple
construction and readily adapted to economical
commercial production and installation, which

efficienfly conserves fuel consumption, effectively

ayoids undesirable losses of heat, may be effi-
ciently employed as a back draft diverter for
gaseous fuels, and which in operation avoids the
development of conditions which might tend to
impair the health and endanger the lives of oe-
cupants of buildings equipped with heating sys-
Enms mclusnre of apparatus of the present inven-
ion,

A more specific object of the presen.t inven-
tion is to provide such a control system charac-
terized by the provision of a flue damper in the
exhaust flue between a furnace and a chimney

vihich is mechanically operated in an efficient
aaw“namc manner so that when the fuel sup-
ply to the furnace is shut off communication be-
tweenr the furnace and chimney and between
chimney and furnace room is also effectively
reduced. to a heat-conserving minimum, with

such simultaneous automatic control of .fuel 3u

valving ns and flue damper apparatus being

attained in g simple manner through the opera-
tfca of meains positively mechanically. interlock-
ing the two together  whereby fuel ecannot. be
supplizd to the furnace when the flue is closed
by ‘uhe dampe1

Another object of the mventlon is the provision
of such a control system wherein fuel valving
means and-fluse damper apparatus are so -me-
chianically interlocked in a positive manner as to
assure that failurs in service of any parts, how-
ever remobely possibie, will not tend to create un-
safe conditions.

An additional chject of the invention is the
rrovisien in such a control sysiem of a shut-off
valve in the fuel supply conduit leading to the
furnacs.and a damper means for the exhaust flue
betwser e -furnace
ausomatically-controlisd  motivating. unit for
substantially simultaneously opening and closing
the damper and the fuel valve by mechanical
means directly connected to the damper.plate
thereby eliminating the possibility of the damper
being closed du_I'lG" supply of fuel to the furnace
thizough failure of intervening linkages or mech-
anising at the damper such as crank arms, ete,

& further object of the invention is the pro-

vision of a damper unit for the exhaust flue be-~

tween & furngce and a chimney whieh is char-
aptgél;zcd by an .exhaust space or compartment

5 Claims.

and a chimney, with an’
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2

f01 connectlon to a chimney and a lead-in space
or compartment for connection to a furnace with
partition wall means defining those spaces or
compartments from each other and having a
damper opening thereinn whereby a shut-off
damper plate may be lifted to a position sub-
stantially closing the damper opening by means
mounted directly thereto. which when retracted
pulls and/or permits the damper plate to fall by
force of gravity to an open position thereby,

: effncmvely eliminating possibility of the damper

i3

blocking the flue upon failure of parts.
_Still' another object of the invention is the
})LOV&lGH of such a damper unit which permits
“in line” mounting of sections of flue pipe ledding’

“to and from it without undue interference by
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overhead structure and permits effective em-
ployment where space is limited.

A still further object of the invention is thef
provision in'such a control system of fue damper
apparatus and fuel valving means having their
operating members directly tied together by a
rod and the damper plate thereof mounted di-
rectly upon the rod so that both must be sub-
stantially. simultaneously moved to open and
closed positions without failure of the damper
plate mounting tending to permit flue blockage
during supply of fuel to the furnace.

"Other objects of the invention will in part be
obvmaq and will in part appear heremafter

The invention accordingly comprises the”fea—
tures of construction; combination of elements
and arrangement of parts, which will be exempli--
fied in the construction hereinafter set forth and
the scope of the invention will be indicated in the
claims. _ -

_For a fuller understanding of the nature and
objects’of the invention, reference should be had
to the following detailed description taken in con-~
nection with the accompanying  drawings, in
which; ‘
"Fig. 1 is a diagrammatic elévational view with
parts in seetion and broken away of a furnace
installation featured by the control system of the
present invention, the damper and fuel valve ap-
paratus keing shown in closed posmons when no‘
heat is demanded; .

Fig. 2 is an elevational view, with parts in ver-
tical section and broken away, of a modified form
of the damper and fuel valve apparatus of the in-
stallation shown in Fig. 1, showing the damper
and fuel valve in open positions resulting from’
2. demand. for heat; )
" Fig. 3 is'a vertical sectional view of flue dampsr’
apparatus of the present invention in association’

" with fuel valving means, showing the damper in

60

flue-blocking or closed position and with the fuel
supply conduit closed;

Fig. 41s a sectlonal view taken on lme 44 of
F1g 3; : v
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Fig s a vertical sectional view of the struc-
ture Wi i Plg 3 with both the fuel valving
means d fue damper in open positions;
Fig. 6 is a 'vertlcal sectional view with parts

broken away of a structure similar to that shown
in Figs. 3 and & but with the employment of a
modified form of the fiue damper unit of the
present invention;

g, 7 is a vertical szC
medified form of the
the present inventicn; and

Fig, § is a veriical gectional view of still an-
other form of the flue damper apparatus of the
present invention.

Prior to the present invention attempts have
been made to conserve fuel consumption and
eliminate undue heat Icsses in furnace installa-
tions by automatic damper control of the ex-
hatust flue between the furnace and the chimney
at the same time that fuel supply to the furnace
is automatically controlled. Some such installa-
tmns are characterized by the provision of back
draft diverters or draft hoods in the flue between
the furnace and chimney to avoid creation of
back drafts through the furnace during momen-
tary down drafts in the chimney and also to pro-
vide an emergency fiue outlet in the event of
chimney stoppage. Also such proposals were
made in an effort to ameliorate heat losses from
the furnace and from the space surrounding the
furnace via the chimney during periods when the
burner is not operated and, in the case of em-
ployment -of gas as fuel, to permit spilling of
products of combustion and heated air into the
chamber in which the furnace is located, such as
a basement, during chimney blockage. One such
system is suggested in the United States patent
to-Gilliland No. 2,130,491 of September 20, 1838.
Such systems, however, have been found to he
commercially impractical due to the fact that
many of them have been complicated and have
utilized certain electrical- or gas-controlled sys-
tems wherein failure of damper operating mech-
anism has resulted in damper-blockage of the
flue during supply of fuel to the burner and has
in some cases created conditions tending to im-
pair health and endanger life as to make neces-
sary their abandenment. These and other diffi-
culties of the prior art have been efficiently elimi-
nated by the present invention.

In accordance with the present invention a
simple control system is provided wherein the
purner of a furnhace is supplied with a fluid fuel,
such as oil, gas or the like, through a conduit
having a shut-off valve therein.
flue for connection between the furnace and a
chimney is provided with a shut-off damper
means or plate and in case of employment of gas
as a fuel with draft hood or back draft diverter
opening. An automatically-controlled motivat-
ing unit such as a fluid-operated diaphragm
mechanism, a motor unit, or the like, which may
be of well known design such as that disclosed
in the United States patent to Branche No.
2,037,363 of April 14, 1936, is employed to op-
erate both the damper means or plate and the
fuel valve. Interlocking mechanical means, di-
rectly connected to the damper means or plate
and to the valve, are associated with the moti-
vating or motor unit as to assure substantially
simultaneous opening and closing of the damper
and fuel valve., This direct connection of the
damper plate to the mechanical operating means
is free of intervening linkages or mechanisms at

i

tional view of a further
dampar apparatus of

the damper, so as largely to eliminate the possi--

An exhaust
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bility of a disconnect between the damper plate
and motor unit during service. In the preferred
form, the damper unit is of a type such that the
damper unit is lifted to closed position and per-
mitted to fall by force of gravity to open position
so-as to assure that any possible failure of oper-
ating parts will not tend to result in damper-
blockage of the flue at any time during supply of
fuel to the burner. These and other features in-
clusive of specific structure of preferred embodi~
ments of damper apparatus wiil be more fully ex-
plained hereinafter by reference to the drawings
wherein like numerails refer to like parts through-
out.

In Fig. 1 is shown a furnace {0 of conventional
construction mounted upon a suitable support i1,
such as a floor of a basement, and equipped with
a conventional type of burner 12, such as that
adapted for consumption of gas, and a pilot 13.
The burner {2 and pilot 13 are connected to a
fuel supply conduit or gas line 14. The conduit
{4 is provided with a suitable shut-off valve I5..

The furnace 18 has its combustion chamber
connected to a chimney !5 by means of an ex-
haust flue 17, through a section {9 provided with
a draft opening 18, to serve as a control for
the draft through the furnace appliance when
connected to the chimney past an open flue
damper, and also as a back draft diverter, when
the flue damper is open. The section (9 consti-
tutes a damper unit having a suitable damper
plate 20 fixedly mounted, such as by welding or
the like, on an ypwardly extending operating rod
2f. A suitable motivating means, such as an
encased electrical motor-operated mechanism 22,
is mechanically connected directly to the damper
operating rod 21, such as by means of a laterally
turned lower end 23 of the rod slidably received
in an elongated ‘slot in the end of an operating
arm 32 and fastened therein by any suitable
means, such as a cotter pin as shown. The arm
32 constitutes an operating member of the moti-
vating unit 22 connected to the motor thereof in
a suitable, well-known manner for translation of
rotary motion to reciprocative motion. Electri-
cal conductors 24, 24 comprise an electrical sup-
ply circuit inclusive of a source-of electric power
(rict shéwn) and a therimostat or other auto-
matic¢ control unit 28 which may be located in

- the ‘usual ‘manner in some upper room of the

dwelling or building.

‘Preferably the fuel supply conduit {4 adjacent
the wvalve i5, such -as at 2§, 26 is suitably sup-
polted and held in fixed relation relative to the

- flue 17 by suitable rigid members or straps 21,

27 to avoid the possibility of change of adjust-
ment between these two members due to sag, ete.,
which possibly could affect proper operation of
the control system.

The valve {5 in the fuel supply conduit 14 may
bz a globe type lift-valve which, as is well under-
stood, may comprise a partitioning wall 28 divid-
ing the interior into inlet and outlet chambers
provided with an aperture circumscribed by a

- downwardly facing seat against which a valve

me‘mber 24 is biased upwardly by a helical spring
30. The valve member 29 has a stem 31 linked
to the arm 32 of the encased electrical motor-

. opéerated mechanism 22 in a well-known manner

70

and may be of a structure similar to that dis-
closed in the above identified Branche Patent No.
2,037,363.

The damper unit 19, as shown in Fig. 1, com-

. prises a casing structure having an exhaust com-

7

partient 33 provided with an outlet opening de-
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fined- by an'exhaust pipe section 34 connected to
the chimney {6 and a lead-in compartment 35
having an inlet opening defined by an inlet pire
section 33 connected to the combustion chamber
of the furnace 0. *The casing has a draft open-.
ing 18 in a wall thereof communicating with
lead-in compartment 35. :
31 in the casing defines the compartments 33 and
35 from each other and is provided with a
damper opening 38 closed off by a damper plate
20 ‘when lifted to the position shown. A strap
or bracket 38 is mounted on the casing and may
carry an apertured sleeve 48 reciprocatwely re-
ceiving lift-rod 21 to gulde it in its up and down
movement.

‘At-the time the damper plate 29, valve 15 and
motivating unit 22 are assembled relative to each
other, the damper plate and the valve member 28
are adjusted to positions relative to each other
so -that when the' valve ‘member is lifted to the
valve closing position shown the damper plate
is lifted to flue-blockage position shown. Upon
demand by the thermostat unit 25 for additional
heat, the damper plate 20 will be lowered by its
rod 21 to uncover at least a portion of the damper
opening 38 simultaneously with lJowering of valve
member 2§ by its stem &1 to open fuel valve 15,
both by action of the motivating unit 22, and
both the damper plate and the fuel valve member
will be moved or lifted together by the motivating
unit to closed positions  when demand of the
thermostat device for additional heat has been
satisfied. This support of damper plate 20 by
lift-r6d 21 without the presence of any inter-
vening - linkage substantially eliminates pos-
sibility of failure and should connection between
the lift-rod 21 and the motivating unit 22 fail
for an unexpected reason it will be seen that by
force of gravity the damper plate will fall and/or
remain in an open position avoiding blockage of
the flue at any time including periods when fuel
is'supplied to the burner.

In the above described system, during periods

"Partition wall means

10

6:

of damper, such as illustrated herein is employed

In Fig. 2 is shown an example of such an em-
bodiment of the invention.

As indicated in Fig. 2, the damper unit 19 may
comprise a casing having therein partition means’
137 dividing its chamber info an exhaust com-
partment 133 and a lead-in compartment {35:
Asection 184 of the exhaust flue is let in through
a -wall of the casing for communication with-
exhaust compartment {33 and is intended to be
connected to the chimney and another section 36
of the flue is let in through another wall of the

- casing for communication with the lead-in com-

25
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of shut-off of fuel supply the flue 17 will be sub-

stantially blocked by the damper plate 20 thus

preventing ‘chimney - draft” from unnecessarily

drawing off heat from the furnace 18 and from’

the surrounding air in- ‘the basement through the
furngce “and via ‘the draft ‘hood or back draft
diverter opening {8. Upon the closing of the fuel
supply conduit ‘{4 by the valve 15 heated gases
which may pass off from the furnace for a short

time thereafter will be diverted by the damper’

plate 2% through the - draft opening {8 thereby
conservmg this additional’ heat that otherwise
would be drawn up through the chimney and

wasted. This direct mechdanical interlocking be=

tween thé damper plate and the fuel supply valve
prevents the flue from being blocked at any tlme
during supply of fuel to the burner.

If fuel oil is to-be used it will be understood that
the apparatus should be modified to dvoid spilling
into the air surrounding the furnace any ob-
noxious ‘gases of combustion.

a draft opening against 're\(erse_: flow.of gases with
that draft opening servirg to control the. draft

through the furnace apphance when connected:

to the chimney past an -open flie:damper. - In

such an iristallation the retention of the mechan~
ical interiock between the damper and Tuel valve:
may be had by providing for delayed closure ‘and.
plecedmg opening of the damper relative to the
fyel valve ‘such asg, for example by use of & p1ston<
valve in'the fuel linewhen:a reciprocating -type’

Thus the usual’
one-way butterfly valve may be employed to close

60

60-

70
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partment 135 and is intended to be connected to
the combustion chamber of the furnace.. The
partition means 137 has a damper opening 138
therein providing communication between the
compartments 135 and {23 and portions of that
partitioning means circumambient of the damper
opening - may provide a downwardly-facing
damper seat. An outside wall of the casing has
a draft opening {18 therein, communicating with-
the lead-in compartment {35, to serve as a draft
relief and, as is usual in fuel oil installations and
others where gases of combustion of fuel and
fumes therefrom are obnoxious, such draft open-
ing is provided with a gravity-biased pivoted
butterfly plate (89 so pivotally mounted as to
permit draft-relieving passage of air into the
chimney through that draft opening rather than
up -through the furnace appliance, but to vre-
vent passage of gases from the furnace and its

flue outward into surrounding air, as shown.

In the apparatus of Fig, 2 a laterally extending

: damper plate 120 is mounted upon the upper end

of a lift-rod 121 which is slidably extended down
through a hole 140 in the bottom (39 of the casing’
with that bottom structure thus serving as means
for guiding the lift-rod in reciprocative move-
ment, as does the bracket 39 of the structure of
Fig. 1. The lift-rod 121 is preferably made in-'
tegral with a valve stem 121 and carries fixed
thereto a pair of spaced-apart flanges or plates’
45, 45 between which is located the rounded ends

_of a fork on the end of operating arm {32 of &

motivating unit (not shown in this figsure but
elsewhere depicted as in Fig. 6). .

" A piston valve (i5, as shown in Fig. 2, may
comprise well-known structure having a casing’
150 provided with internally threaded in'et and
outlet fittings 15{ and 152 into which sections of
fuel -supply conduit {4 are anchored. -The
fittings 151 and 152 have their inlet and outlet
ports 158 and 154 communicating with a cylin-
drical .chamber {55 capped off at both ends
by apertured caps {58 and 57 with the valve
stem. . 131 slidably mounted through a. gland on'
cap 166 in a substantially fluid-tight manner.
A cylindrical piston 129 is mounted on the lower:
end of the stem 131 and c'osely fitted in cham-
ber 155 for reciprocating movement therein. A
by-pass pipe 158 connected into cgp {57 and.a
side wall of the upper end of the casing (59 con-
nects both ends of the chamber 155 on opposite.

. sides of piston 129 for the well-known purpose of

relieving pressure to assure ease of operation of
the piston valve. :
In operation of the apraratus shown in.Fig. 2
with the damper plate 120 lifted to close damper.
opening 138 and the piston valve member 129
lifted to cut off communication between inlet and

-outlet ports 153 and 154, when heat is demanded:

by a thermostatic contro] the motivating unit:
operates arm 32 to lower the damper plate 120
and‘valve member:129 to the positions-shown in
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Fig. 2. Fuel will then flow from inlet port {53
through chamber 155 to outlet port 154 to be sup-
plied to the burner in the combustion chamber of
the furnace by conduit {4. Upon initial down-
ward motion of the lift-rod (21 damper plate 128
will be immediately separated from ifs seat to
uncover damper opening {38 fo provide com-
munication between the flue inlet section 136 and
flue outlet section 134. However, the valve |I5
will not be opened until-some time later when the
elongated piston 129 thereof is finally lowered to
a position where its top end begins uncovering
inlet .and -outlet ports 153:and 154. Thus, open-

10

ing of the damper precedes opening of the fuel ‘

valve and the damper plate 120 and the fuel valve
piston 129 will eventually be lowered to the full
opened positions shown in Fig. 2. )

With the fuel valve {15 -open -and the damper
plate 120 uncevering damper opening (88 as
shown in Fig. 2, gases of .combustion will pass
from inlet flue section {26 through lead-in com-
partment {35, the damper opening {38 and
outlet compartment {3% to .exhaust flue section
134 and thence to the chimney. When suificient
heat has been supplied, as demanded by the
thermostatic control, the motivating unit op-
erating arm 32 will lift damper rod 121 and valve
stem 131 so that the top portion of the valve
piston 129 will first cover inlet and outlet poris
153 -and 154 of the wvalve {45 thereby closing
the latter and shutting off flow .of fuel to the
burner while damper plate 423 is still an ap-
preciable distance below its seat adjaeent damper
opening 138. Further lifting of rod 12! and stem
131 will finally bring-the damper plate 128 up to
seating position to close .damper .cpening {33
while maintaining the valve {15 closed.

This delayed action .of the apparatus. shown
in Fig. 2, i. e., opening of the damper 120 before
opening of the fuel valve {115, assures that as

soon-as fuel is supplied through the latter to the
burner resulting gases of combustion will be
permitted o pass through the damper unit {9

to the chimney. Also upon -closing of the fuel
valve ‘115, the damper 120 will remain open for

a.short time so that gases of combustion, which:

may be still flowing from the combustion cham-~
ber, will be permitted to pass through the damper
opening {38 to the chimney. Then, after such
time as will assure substantially .complete ex-
haustion of all gases of combustion {rom the com-
bustion chamber through the damper unit 448
to ‘the chimney, the damper 128 will e closed

with maintenance of closure of the -fuel valve

{i5 so that thereafter passage -of heated -air
through and from the furnace to the chimney
will ‘he prevented so that heat will be conserved.
Such -action permits -efficient -employment of
structure of the present invention in connection
with the fuel burning heating devices.

In Figs. 3, 4 and 5 a.preferred form of damper.
unit is shown. This consists of a casing 29

formed by outside-wall means providing a cham-
ber interiorly thereof which in the case of a gas
furnace ‘has the bottom-thereof left -open at 248
to provide ‘a back -draft diverter opening. The
interior of the casing 249 or the chamber there-
in is divided into an exhausi space or-compart-
ment 33 which communicates through an open-
ing in-the-wall:or-top-of-the-casing with. a section
34 of the flue pipe leading :to the chimney; -and
a lead-in space-or compartment 35 which com-~
municates through an . opening in -an opposite
wall of the casing with a section 38 of flue pipe
leading from-the furnace. A partition wall:means
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237-in the .casing defines the spaces or comparte-
ments 38 and 35 from each other and is provided
with a damper opening {38 with the bottom
face of that wall adjacent the damper .opening
providing a .damper seat thereabouf. Suitable
bracing means for reciprocatively guiding the
lift-rod 121 is mounted -within the .casing and
may comprise -a bracket member 239 secured at
opposite .ends to opposite outside walls .of the
casing in the lead-in .compartment 35 and pro-
vided with an .apertured guiding .boss 240 re-
ciprocatively receiving the lift-rod 12f.

The upper -end.of the lift-rod 121 in the strue-
ture :shown in Figs. 3,-4 -and .5 ;has an .abutment
plate 41 securely mounted thereon and a damper
plate 220 rests upon the abutment with an aper-
ture therein receiving the end -of the lift-rod,
although if desired the damper plate may be
fixed to the lift-rod. A collar 42 mounted on
the rod 121 above the damper plate 220 com-
pletes the direct connection between the latter
and-the lift-rod (24. It will be noted from Figs.
3 and 5 that preferably the space between abut-
ment plate -41 and collar 42 is slightly greater

s than the thickness of the damper plate 220 and

the diameter of the aperture in the damper plate
reeciving the end of :the rod is also preferably
greater than the diameter of the rod to provide
for accurate seating.of :the damper plate against
the seat of the wall 37.about the damper opening
38.

Inthe structure shown in Figs. 3, 4 and 5 with
the flue section 36 .conneected .to the furnace and

the -flue section 34 connected :to-a chimney -and

with the fuel valve {5 in the fuel conduit 44

closed -as .shown in Fig. 3, the damper plate 220

will be held by the lift-rod :12{ -in closed position
substantially to block passage of combustion gases
and ‘heated air .from the furnace to the chimney
and, in-the case of gas fuel, these hot gases and
relatively large volumes of heated air will .be
permitted to spill through the opening 218 into
the room in which the furnaece is:installed. How-

ever, when the thermostat unit 25 demands more.

heat, it inpitiates operation of the motor unit
122 causing the valve member 29 to be pushed
away from -its:seat permitting flow of fuel to the
burner, which .condition :is :depicted in Fig. 5:
and, at the same fime, -the -end -of the arm 132

is lowered foreing and/or permitiing the lift-

rod 421-and the damper plate 228 to move or-drop
to the cpen position permitting passage of com—
bustion gases from the .flue section 36 through
the lead-in space 35, damper opening 38, .ex~
haust :space 33 and the flue :section 34 to the
chimney-as indicated by the arrows. This direct
mounting -of -the damper plate -on the operating
member or lift<rod and ‘the provision for these
members to fall by force of gravity to the open
position have -a :merit :similar to that .or like
characteristics of -the -structure shown in Fig. 2.
Possibility of failure of :connection to the damper

plate is substantially eliminated and in the un-

likely eventuality that such failure does occur

the damper will “fail :safe” :and likelihood of

sticking:due to accumulative -or accidental pres-
ence . of soot or foreign matter or objeets is
avoided.

In many buildings overhead -boiler room space
is -restricted -and for -this :reason -it ‘may be de-
sirable to:mount-the :fue sections leading to -and
from the:damper unit “inline.” Such structures
are proposed:in Figs.:6, T-and 8. As shown-in
Fig.-6, the end -of the flue section :34 leading .to

the -chimney may be extended to within :the:
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-easing 219 and turned downwardly at 43 to pro-
vide the exhaust space or compartment 233. The
Jower end of the flue section 34 may be belled
or flared outwardly such as at 44 about its open
end 238 serving as a damper opening, to pro-
vide a seat for the damper plate 228 circumam-
bient of the damper opening.” The so-shaped
end of the flue 34 also provides hafing which
may be desired in the case of a chimney baek
draft “in line” mounting of the flue sections
34 and 26. Thez walls of the downturned end 4%
of the fiue section 34 also provide the partition
wall means in the casing 219 defining the lead-in
space or compartment 35 from the exhaust space
or compartment 33 with the open end 238 of the
flue section serving as the damper opening'in
this wall means.

- Attention is particularly directed to the fact
that in the s‘ructure proposed in Fig. 6 the lift-
rod 12f and the rod 3{ connected to the valve
member 29 are made as an integral member with
suitable snaced apart coliars or plates 45, 45
mounted therecen to receive therebelween the end
of the arm 132 of the motor unit 222. Thus there
is'a mechanical interlock between the valve mem-
ber 29 and the damper plate 220 by means of
direct connection of those two elements to o sin-
gle rod {21{-—3f, This structure further elimi-
nates possibility of unsafe failure of the flue-fusl
control*mechanism.

In Fig. 7 is shown a structure wherein similay
“in line” mounting of the flue sections 34 and 3§
is had by providing a partition 337 to define lead-
in space or compartment 35 and exhaust space
or compartment 33 and with a portion thereof
serving as a bafiling as indicated. Ancther pos=
sible modification of the damper unit of the pres-
ent invention is that shown in Fig. 8 wherein the
end of the flue section 34 is projected through a
hole in a side wall of the casing 218 to form par-
tition wall means dividing the casing chamber
into exhaust space or compartment 33 and lead-
in space or compartment 35. -By cutting off the
end of the pipe 34 at an angle to the vertical,
such as 45°, the resulting edge of the flue pipe
provides g downwardly-facing damper seat about
the open end thereof serving as a damper open-
ing 338. In such case.the damper plate 228 is
angularly mounted directly on the lift-rod 121 by
suitably spaced apart collars or abutment mem-
bers 144 and 142 having damper plate-engaging
faces also angularly arranged as indicated. In
this structure as in.the modification shown in
Figs. 5-to 7, inclusive, the damper opening. 3387is
substantially closed by lifting the damper plate
220 by means of the lift-rod {21 and is lowered
to open position, shown in dotted lines in Fig. 8
by force of gravity or by rod 124. Suitable baf-
fling may be, if desired, provided at 48.

It will thus be seen by direct connection of the
damper plate to its operting member and me-
chanical interlock between the damper and the
fuel valve in addition to the other features of the
invention described above that the indicated ob-
jects, notably safety, among others, are efficiently
attained. Wherever herein direct connsciion he-
tween the damper means or plate and its oper-
ating member and the fuel control means, or be-
tween other elements, is referred to, it is to be
understood that indirect connection through in-
tervening mechanism such as crank arms and ad-
ditional linkage and bearings thereof is intended
to be excluded.
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Since certain changes may be made in the -

above construction and different embodiments of

10
the inventicn could be made without departing
from the scope therecf, it is infended that all
matter confained in the above description or
shown in the accompanying drawings shall be
interpreted as.illustrative and not in a limiting
sense.

It is also to be understood that the following
claims are intended to cover all of the generic
and specific-features of the inveniion herein de-
seribed as come within the scope of the appended
claims, and all statements of tha scope of the
invention which, as a matter of language, might
‘be said to fall therebetween.

. Having described my invention, what I claim
as new and desire to secure by Letters Patent is:

1. In a control system for a furnace, a damper
unit-for the exhaust flue to be mounied therein
between the furnace and a chimney exteriorly
of the furnace comprising a casing having flue
inlet and outlet openings in side walls thereof at
subsiantially the same level and the bottom there-
of open to provide a back draft diverter open-
ing, wall means in said casing defining with the
casing walls an exhaust compartment in commu-
nication with the outlet opening and g lead-in
compartment in communication with the inlet
and diverter openings, said wall means having: a
damper opening therein providing communica-
tion between the compartments, said damper
opening facing upstream of the passage for flow
of gases through said unit from said fiue inlet
opening to said flue outlet opening, a substan-
tially vertically disposed lift-rod, means in said
casing for guiding said lift-rod in reciprocative
movement through the diverter opening, and a
shut-off damper plate mounted directly on said
lift-rod on the upstream side of said damper
opening to be lifted thereby substantially to close
the damper opening on its upstream side.

2. In a control system for a furnace, a damper
unit for the exhaust flue to be mounted thersin
between the chimney and the furnace exteriorly
of the latter comprising, in combination; a uni-
tary casing structure distinet from any furnace
structure and formed by outside wall means pro-
viding a chamber interiorly thereof; partition
wall means in said casing structure dividing the
chamber into an exhaust compartment and a
lead-in . compartment; said ouiside wall means
having an outlet opening communicating with
the exhaust compartment and adapted for con-
niection to an imperforate chimney flue for pas-
sage of gases to the chimney only from the ex-
haust compartment, an inlet opening communi-
cating with the lead-in compartment and adapt~
ed for connection to a furnace exhaust flue, and
a diverter opening in the bottom of said ecasing
structure communicating with the lead-in com-
partment to provide a back draft diverter pas-
sage; a liff-rod; and means supported by said
casing structure for guiding said lift-rod in up
and down reciprocative movement through the
diverter passage; said partition wall means in-
cluding a downwardly facing damper seat cir-
cumambient of a damper opening for commu-~
nication between the compartments, and a shut-
off damper 1ift plate mounted directly on and car-
ried by said lift-rod and adapted substantially to
close the damper opening when lifted by said rod
substantially into contact with said seat.

3. In a control system for a furnace, a damper
unit for the exhaust flue to be mounted therein
between the chimney and the furnace exteriorly
of the latter comprising, in combination: a uni-
tary casing structure distinet from any furnace
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structure and formed by outside wall means pro-
viding a chamber interiorly theréof; partition
wall means in said casing structure dividing the
chamber into an exhaust compartment and a
lead-in compartment; said outside wall medns
having an outlet opening communicating with
the exhaust compar:ment and adapted for con-
nection to an imperforate chimney flue for pas-
sage of gases to the chimney only from the ex-
haust compartment, an inlet opening communi-
cating with the lead-in compartment and adapted
for connection to a furnace exhaust flue, and
a diverter opening in the bottom of said casing
communicating with the lead~in compartment;
g, subsiantially vertically disposed lift-rod pro-
jécting into said ecasing through the diverter
opening; and means in said casing for guiding
said lift-rod in reciprocative movement; said par-
tition wall means having a damper cpening fac-

ing said lead-in compartment for downstream

flow of gases from the latter to said exhsust com=
partment, said partition wall means including g
shut-off damper lift plate miounted on the up=
stream side of said damper opening directly on
and carried by said lift-rod, said plate béing
adapted substantially to close thie ddamper open-
ing on its upstream side when lifted by Sdid rod.

4. Ih a confrol system for a furngce, a fuel
supply valve and damper assembly coniprising, in
combination: a unitary casing structure distinet
from any furnace structure and formé&d by out=
side wall means providing a chamber inieriorly
thereof; partition wall mesns in said casing
structure dividing the chamber into an exhaust
compartment and g lead-in compartment; said
butside- wall means having an outlet opening
communicating with the exhaust compartment
and adapted for connéction to an imperforate
chimney flue for passage of gases to the chirnney
only from the exhaust compartment, an inlet
opening communicating with the lead-in com-
partment and adapted for connection to a fur-~
nace exhaust flue, and a draft opening corimuni-
cating with the lead-in compartment; a valve for
a furnace fuel-supply conduit having a valve
member; an automatically-controllable motivat-
ing unit connected to said valve member for mov-
ing the latter successively between an open posi-~
tion and a closed position; a substantially verti-
cally disposed lift-rod connected directly to driv-
en means of said motivating unit and extend-
ing direcily to said casing and projecting into the
latter through the bottom thereof; means sup-
ported by said casing for guiding said lift-rod in
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réciprocgtive movement; said partition wall
means having therein a damper opening facing
said lead-in compariment for downstreani flow
of gases from the latter to said exhaust compart-
ment; and a shut-off damper 1ift plate mounted
onn the upstream side of said damper opening
directly on and ecarried by said lift-rod and
directly connected through said rod to the driven
medns of said motivating unit-and valve member,
said lift-rod being so connected to the driven
medans of said motivating unit as to cause it to
lift said damper plate to a position substantially
¢losing the damper opening on its upstream side
when said valve member is moved from open po-
sition fo closed position by said motivating unit,

5. In a control system for a furnace, a damper
unit for the exhaust flue to be mounted therein
between the furnace and a chimney exieriorly of
the furnace comprising a casing formed by out-
side wall means having therein flue inlet and out~
let openings and a draft opening lower than the
inlet opening, partition wall means in said cas-
ig defining wi.h said outside wall means an ex-
haust compartment in communication with the
cutlet opening and a lead-in compartment in
communication with the inlet and drafi openings,
said partition wall means having therein a damp-
er opening facing said lead-in compartinent for
downstream flow of gases from the latter to said
exhaust compartment, a substantially vertically
disposed lift-rod reciprocatively projecting into
s5aild casing through the bottom thereof, means
for guiding said lift-rod in reciprocative move-
ment through the casing boitom, and a shut-off
dampeér plate mourted on the upstream side of
said damper opening directly on said lift-rod to
be lifted theréeby substantially to close the damp-
er opening on its upstream side.

ALVA L. PALMER.
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