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This invention relates to apparatus used
in hot air heating systems, and more particu-
larly refers to an apparatus which may be
used in such a system as is shown and de-
scribed in my application, Serial No. 430,-
160, filed December 13, 1920, issued Septem-
ber 16, 1924, Patent No. 1,508,813,

Briefly, the apparatus, illustrated in my
patent, embodies a fan and a damper. which
are arranged to be positioned adjacent the
inlet to the heating chamber of a furnace.
The damper is arranged to be opened when
the fan is stopped and to be closed when the
fan is in operation, wherefore, the openings
occupied by the fan and damper provide
passageways for air when the fan is stopped,

prises the only inlet when the fan is in oper-
ation. Thus when the fan is stopped, the
furnace is operating on a “gravity” system,
and when the fan is in motion, the furnace
'is operating on a “forced air” system.

One of the objects of this invention is the
provision of means operable independently
of the air pressure for effecting a positive
closure of the damper when the fan is turned
on, and to obtain a positive opening of the
damper when the fan is turned off,

I carry out the above object by employ-
ing electromagnetic means which is electri-
cally connected with the fan motor where-
fore the operation of a single switch, auto-
matically shuts off the fan and opens the
damper and vice versa.

The means for accomplishing the above
object will be hereinafter more fully de-
scribed in connection with the accompanying
drawings, and the essential features of my
invention will be summarized in the claims.

In the drawings, Fig. 1 is a side elevation
of a furnace showing a conduit leading
thereto, and illustrating my invention within
the conduit; Fig. 2 is a rear elevation of a
unit embodying my invention; Fig. 8 is a
horizontal section taken through the conduit
leading to the furnace; Fig. 4 is a section
taken on the correspondingly numbered line
in Fig. 2; Fig. 5 is a wiring diagram.

In %ig. 1, I have shown the heating cham-
ber of a hot air furnace at 10, with an inlet
housing 11, and an inlet conduit 12. Dis-
posed across the inlet openings and adjacent
the casing 11, I have illustrated a frame 13
which is preferably provided with openings
14 and 15 respectively. Adjacent the open-
ing 14, I have shown a fan 17, which is
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adapted to be operated by a motor indicated
generally at 18." Disposed across the opening
15, I have shown dampers 19 which are piv-
oted at 20, to the frame. Suitable mecha-
nism for automatically opening the dampers
simultaneously when the fan is turned off,
is provided wherefore sufficient area for the
admission of air to the heating chamber is
obtained to prevent overheating or burning
out of the furnace when the fan is stopped.

To effect an automatic operation of the
dampers, consequent upon starting and stop-
ping of the fan, I provide electro-magnetic
means which may be electrically connected
to the motor, wherefore, the operation of a
single switch effects a simultaneous opera-
tion of the dampers and fan. :

The preferred arrangement in indicated
in Figs. 2 and 4, wherein a solenoid 25 is
disposed above the frame and centrally of
the dampers. A core 26 extends vertically
through the solenoid and is operatively con-
nected with the dampers as by a pin and slot
connection 27 and 28 respectively.

A slot is illustrated in each arm 29 which
may extend laterally from the dampers.
Normally, the dampers are held in open po-
sition, as shown by the broken lines in Fig,
4, by a counterweight 80, which may be car-
ried on an extension of one of the arms.
In this position the solenoid core 26
downward position. , '

When the furnace is operating on the
“gravity” system, the dampers are open and
the fan is turned off. To effect a closure
of the dampers when the fan is turned on,
the solenoid winding is connected in series

isin a

-with the motor, wherefore, the solenoid is

energized when the motor is turned on. The
winding of the solenoid is such that the core
26 is adapted to be raised for closing the
dampers when the current is turned on, A
suitable bracket 31 adjacent the bottom of
the frame, provides a satisfactory bearing or
guide for the moving core.

~Assuming that a device embodying my in-
vention is disposed across the inlet to the
heating chamber of the furnace, and assum-
ing further that switch A is closed, then
the current will flow as follows. Line 40,
solenoid winding 41, line 42, motor 43, line
44, switch A, and line 45. Lines 40 and 45
are connected to a suitable source of elec-
trical supply (not shown). When the motor
is in operation, therefore, the solenoid is

energized and the core 26 is maintained in-
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. the uppermost position wherefore the damp-

ers 19 are closed. As soon as the switch A is
opened, then the golenoid is deener%;ized,
wherefore the counterweight 80 being heav-
ier than the damper, hoves downwardly and
thus opens the dampers, as shown by the
broken lines in Fig. 4. .

In view of the foregoing description, it
will be seen that my invention provides a
damper which is electrically closed when the
fan 1s turned on and which is automatically
opened when the fan is turned off. An ad-
vantage of this arrangement is that a single
switch may be employed for controlling the:
operation of both fan and damper, and that
a positive. operation is effected for prevent-
ing burning out of the furnace in the event
the electrical apparatus should fail,

I claim:— -

1. In a heating apparatus, the combina-
tion with a heating chamber of a fan for
‘forcing air into sald chamber, a normally
open damper associated with the fan for
controlling an inlet to the chamber, and
‘means associated with the damper and
operatively connected with the fan, whereby
upon operation of the fan a positive auto-
matic closure of said damper is effected,
and whereby the -damper is maintained
closed so long as the fan is in operation.

2. In a heating apparatus, the combina-
tion with a heating chamber of a fan for
forcing air into said chamber, a normally
open damper associated with the fan and’
controlling an inlet to the chamber, and elec-
tromagnetic means associated with the
damper and electrically connected with the
fan whereby upon operation of the fan a
closure of said damper is effected.

3. In combination, a heating chamber hav-
ing an air inlet with a damper opening and
a fan opening, a fan for forcing air into the
chamber through the inlet, a damper as-
sociated with said inlet, the damper being
normally open so that when the fan is not
in operation, air passes into the chamber
through both the damper opening and the
fan opening, and electromagnetic means for
automatically closing the damper when the
fan is turned on whereby all of the air en-
tering the chamber then flows through the
fan opening.

4. In a heating apparatus, the combina-
tion with a heating chamber having an alr
inlet, of a frame positioned across the inlet,
a fan mounted within the frame, a damper
intermediate the fan and one side of the
frame, said damper being normally open
when the fan is inoperative, and electro-
magnetic means for automatically closing
the damper when the fan is set in operation.

‘5. In a heating apparatus, the combina-
tion -with a heating chamber having an air
inlet, of a rectangular frame positioned
across the inlet and occupying substantially
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the entire area thereof, a motor driven fan
mounted within the frame, a yieldable nor-
mally open damper carried by the frame and
disposed -on one side of the fan, whereby
air may enter the chamber through the
damper opening when the fan is turned off,
and electromagnetic means for automatically
closing the damper when the fan is in opera-
tion.

6. The combination with the heating

chamber of a hot air furnace having an inlet

thereto, of a frame positioned across the

inlet to said chamber, a damper pivoted to

the franie, mechanical means for .normally
holding said damper in open position, a fan
for forcing air into said chamber, and elec-
tromagnetic means for automatically clos-

- ing the damper when the fan is in opera-
*.tlon. '
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7. The ' combination with the ~heating -

chamber of a hot air furnace having an in-
let thereto, of a frame disposed across the
inlet to said chamber, a fan mounted -ad-
jacent said frame, a damper pivoted to the
frame at one side of the fan, gravitational
means for normally holding the damper in
open position when the fan is stopped, and
electromagnetic means for enabling the
damper to be automatically closed when the
fan 1s in operation.

8. The combination with the heating
chamber of a hot air furnace having an in-
Iet thereto, of a frame disposed across the
inlet to said chamber, a damper pivoted to
the frame, a counter, weight on one side of
the pivotal connection for normally holding
the damper in open position, a fan for forc-
ing air through the inlet into the chamber,
said damper being normally open when the
fan is turned off, a solenoid electrically con-
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nected with the fan, a core for said solenoid

projecting across the damper, and means:

operatively connecting the core with said
damper whereby vertical movement of the
core controls the operation of said damper,
whereby the damper is automatically .closed
upon operation of the fan. :

9. The combination with the heating
chamber of a hot air furnace having an in-
let thereto, of a frame disposed across the

_inlet, a damper pivoted to the frame, a

motor driven fan disposed adjacent said
frame for forcing air into the chamber, a
solenoid carried by the frame. and elec-
trically connected with said fan, a core for
said solenoid dis
damper and being operatively connected
therewith, said core being in lowermost posi-
tion when the current of the motor is turned
off, and the connection between the core and
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sed . vertically across the
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damper being such that the damper is open .

when the current is turned off, and is closed
when the current is turned on.

10. The combination with the heating
chamber of a hot air furnace having an in-
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let thereto, of a frame disposed across the
inlet and having two openings therein, a
motor driven fan disposed adjacent one of
said openings for forcing air into the cham-
ber, a damper pivoted to the frame ad-
jacent the other of said openings, a ver-
tically movable member having a lost motion
connection with the damper, a solenoid sur-
rounding the member and being electrically
connected with the motor, a counterweight
carried by the damper for normally holding

it in open position when the fan is turned off =

whereby all of the air entering the chamber
passes through both the fan and damper
openings, and said member being so ar-
ranged that the damper is closed when the
solenoid is energized and the fan is in opera-
tion, whereby all of the air then flows only

_through the fan opening.
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In testimony whereof, I hereunto affix my 20

signature.

JAMES C. MILES.



