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My invention relates to combustion con-
trol and more particularly to control mecha-
nism for plants wherein a mixture of pulver-
ized coal and air is produced for combus-
tion in the furnace of a steam generator or
the like, the proportion of pulverized coal
and air being regulated for proper combus-
tion. Such a mixture may be explosive and,
in the event of flame propagation back from
the combustion chamber or burner, the coal
dust.in the conduit leading to the burner or
in the pulverizing mill is likely to explode
with disastrous results. Such flame propa-
gation is apt to occur due to a reduction in
the supply of pulverized coal and air to the
furnace caused by a failure of the fan uti-

lized to promote the conveyance of coal dust .

and air to the burner. Such flame propaga-
tion may also result from shutting down the
pulverizer while the drum is partially full
of coal. as may become necessary upon a fail-
ure of a boiler tube or some other cause re-
quiring that the combustion flame be extin-
guished immediately. - :
Among the objects of my invention is to
provide a safety system which will prevent
the propagation of flame back to the pul-
verizer or back into the conduit system in
the event that the air draft from the pul-
verizer to the burner fails, either on account
of a failure of the fan motor or because of
the necessity for suddenly stopping the pul-
verizer while the drum.is partially full of

coal. My invention further provides for the

operation of a safety system in the event
that any of the motors used in the operation
of the mill stop for any reason whatsoever
and even though the supply of electric cur-
rent to their terminals has not failed.

Further objects and advantages of my in-
vention will be apparent from the following
description taken in connection with the ac-
companying drawing, which is to be consid-
ered a part of this specificaticn and on which:

Fig. 1is a more or less diagrammatic cross-
sectional view of my safety system applied
to a ball mill pulverizer; and

Fig. 2is a wiring diagram showing electric
eivenits used in connection with the apparatus
shown in Fig. 1.

Referring more particularly to Fig. 1, ref-

erence character 10 designates generally a

rotary mill of the loose ball type for pulveriz-
ing coal. The mill comprises a drum 11 hav-
ing conically shaped ends, rotatably mount-
ed in bearings 12. Drum 11 is provided with
a gear 13 which engages a pinion 14 mounted
on the shaft of a mill motor 15. Motor 15 is
provided with a speed governor 22 (see also
Fig. 2) of any suitable type which actuates
an electric switch 238 through the medium of
an arm 24 pivoted at 25. The arrangement
of the governor and switch is such that the
switch is held closed as long as the governor
is rotated at a predetermined speed but as
soon as the spee(f decreases below a predeter-
mined abnormally low value the governor
opens the switch. = The switch also comprises
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suitable well-known means, not shown,

whereby the circuit therethrough may be
manually held closed temporarily in order
to permit the motor and governor to come up
to speed during initial starting or after a
shut down, whereafter the governor main-
tains the switch closed as long as the speed
does not drop below the predetermined low
value. A hopper 16 is provided internally
with a feed mechanism of any known type
driven by an electric motor 17 or otherwise,
as from the drum 11, and supplies lumps of
coal to one end of drum 11. A number of
steel crushing or grinding balls 18 of vary-
ing size are contained within drum 11.

A conduit 19 leads from an air preheater
or other source of air or gas and is provided
with a forced draft fan 20 actuated by an
electric motor 21. Motor 21 is provided
with a governor 22¢ arranged to actuate a
switch 23 in a manner similar to that de-
scribed in connection with mill motor 15.

Conduit 19 below fan 20 is provided with

a quick closing damper 26. The damper is.

pivoted at 27 and is provided with an offset
weight 28 which insures that the damper will
fall to closing position upon being released.
An arm 29 is rigidly attached to the damper
and extends outside of conduit 19 where it
may be engaged by a latch 30 pivoted at 31.
A spring 32 tends to hold latch 30 out of en-
gagement with arm 29 while a solenoid 33
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acts counter to spring 32 and hence tends to
engage latch 30 with arm 29. 'When the sole-
noid is energized it exerts sufficient force to

overcome spring 32. A reset-handle 34 is at-

tached to damper 26 for the purpose of open-
ing the damper by hand. .
- A conduit 35 communicates with conduit

19 at a point below damper 26 and leads from-

any suitable source 'of fresh air. Flow
through conduit 35 is regulated by damper 36
which is actuated by a piston 37 in a cylin-
der 38. A spring 39 tends to move piston 87
s0 as to close damper 36 while a fluid such as
compressed air from any suitable source, ad-
mitted to the cylinder through a conduit 40
tends to move the piston in the opposite di:
rection. The pressure of the air supplied to
cylinder 38 through conduit 40 is regulated
by means of a valve member 41 controlling a
vent 42 in conduit 40. Valve member 41 is
actuated by a thermostatic element 43 so as to
close vent 42 more or less upon an increase of
temperature in the vicinity of the thermo-
static element.

Conduit 19 extends from its point of com-
munication with conduit 85 to the end of
drum 11 opposite the end at which coal is

introduced. A fuel discharge pipe 44 extends.

within drum 11 and communicates with a dis-
charge conduit 45. Thermostatic element 43
is placed in pipe 44 and hence is affected by
the temperature at this point. ‘A dual valve
46 regulates the cross-sectional area of flow
from pipe 44 into conduit 45 and at the same
time regulates flow through a by-pass 47
from conduit 19 to conduit-45 so as to in-
crease one while decreasing the other and vice
versa.

Conduit 45 leading to the combustion
chamber is provided with a quick closing
damper 48 which is held by latch 49 in a
manner similar to that described in.connec-
tion with damper 26. A solenoid 50 tends
to maintain the latch in engagement with an
arm 51 on the damper while a spring 52 tends
to release the latch. Conduit 45 is provided
with an opening 53 to the atmosphere which
is closed by damper 48 when the latter is held
in raised position but which is open when
the damper drops and closes the conduit 45.

An induced draft fan 54 is placed in con-
duit 45 and is operated by an electric motor
55. Motor 55 is provided with a governor
226 which actuates an electric switch 230
in the same manner as that described in
connection with motor 15.
from fan 54 to suitable burners.

In Fig. 2 is shown a wiring diagram of
the electric circuits connecting motors 15,
21 and 55 and solenocids 83 and 50. Current
is supplied through leads 60 and 61 to an
electric switch 62 provided with suitable fuses
63. A conductor 64 is connected to lead 61
and to one terminal of each of the motors and
solenoids. A conductor 65 is connected to

Conduit 45 leads
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lead 80 and directly to the other terminal of
motor 55 used to operate induced draft
fan 54. A conductor 66 is connected to lead
60 through conductor 65. Switches 23, 23a
and 23b operated by governors 22, 224 and
22b on motors 15, 21 and 55 and a manually
operable switch 67 are connected in series
in conductor 66.. Conductor 66 is connected
to one terminal of motors 15 and 21 and sole-
noids 83 and 50. Motor 17 is also connect-
ed across conductors 64 and 66 and is pro-
vided with a switch 68 for stopping motor
17 independently of the other motors.

The operation of the device according to
my invention is as follows:

Coal in lump form is supplied to hopper
16 in any suitable way and is fed by the
feeder mechanism actuated by motor 17 to
within drum 11. Drum 11 contains a num-
ber of steel balls 18 and is rotated by motor
15. The action of the lumps of coal falling
against each other and against the steel balls
and walls of the drum upon rotation of the
}at(tier causes the coal to be finally pulver-
ized.

Preheated air is admitted to conduit 19
and is mixed with air at atmospheric tem-

perature admitted through conduits 35 and .

the mixture is forced into drum 11 through
the annular space between the opening in
the discharge end of the drum and the dis-
charge pipe 44. The air thus forced into
the drum reverses its direction therein and
passes out through discharge pipe 44, having
picked up particles of coal which has been
pulverized fine enough. to be carried in sus-
pension by the air draft. The temperature
of the air passing out through discharge
pipe 44 causes thermostatic eﬁzment 43 to
regulate valve member 41 so as to vary the
pressure in conduit 40. If the temperature
of the air discharge through pipe 44 is too
low it will cause the contraction of the fluid
in element 43 which will cause valve mem-
ber 41 to move further away from vent 42
and thus allow the pressure in conduit 40,
which is supplied with compressed air from
:‘xg suitable source, to decrease. This will

uce the pressure of the air in cylinder 38
and allow spring 39 to move piston 37 so as
to close damper 86 and thus reduce the
amount of atmospheric air mixed with the
preheated air and hence the temperature of
the mixture will be increased. Likewise, if
the temperature of the air passing through
discharge pipe 44 is too high the automatic
control of damper 36 will cause the damper
to open and thus admit more cool air.

Dual valve 46 is used to regulate the
amount of air passing from condnit 19 into
drum 11 and hence regulates the velocity of
this air. If the velocity is reduced less coal
will be picked up in the drum and will be
finer than with a higher velocity and hence
valve 46 serves to regulate the quantity and
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fineness of the coal delivered from-the mill.

The mixture of air and coal is forced
through conduit 45 by means of induced
draft fan 54 to suitable burners where com-
bustion of the air and coal is effected.

Ordinarily, when the burners are to be
extinguished the supply of coal to drum 11
is first stopped by opening switch 68 which
stops motor 17 operating the feed mecha-
nism but the rotation of the drum is con-
tinued and the operation of the fan motors is
continued until all of the coal in the drum
has been pulverized and conveved to the
burners, whereupon the burners will be sup-
plied with nothing but pure air and hence
there will be no possibility of flame propa-
gation back through conduit 45.

However, in the event it becomes neces-
sary to immediately extinguish the burners
because of some emergency, such as the fail-

‘ure of one or more boiler tubes, it is not possi-

ble to wait until the mill has been emptied
of coal. It will be seen that when induced
draft fan 54 is stopped the velocity of the
flow of air and coal to the burners will de-
crease and the flame may strike back from
the burner through conduit 45 to the mil.
resulting in an explosion of the air and coal
contained in the latter.

My invention overcomes this difficulty by
providing a damper 48 in conduit 45 and a
damper 26 in conduit 19. If it becomes
necessary to suddenly extinguish the burner,
switch 67 is opened. This opens the circuit
of motors 15, 17 and 21 and solenoids 83 and
50, while leaving the circuit of motor 55
closed. Upon the failure of current supplied
to solenoids 33 and 50 they immediately be-
come de-energized and the springs 32 and 52.
respectively, trip the latches 30 and 49 and
allow dampers 26 and 48, respectively. to
close the passageway through the conduits.

The closing of conduit 19 stops the supply.

of air to the mill while the closing of conduit
45 immediately stops-the further supply of
air and pulverized coal to the burner. Open-
ing 53 in conduit 45 is opened to the atmos-
phere and fan 54 draws air therethrough and
forces it to the burner. Hence, flame propa-
gation back through conduit 45 to the mill is
prevented both by damper 48 being closed
and bv the fact that a blast of fresh air is
forced through the conduit.

In the event that the supply of current to
the mill fails entirely the same result will ob-
tain, exeept that fan 54 will also stop. but
while it is slowing down it will force fresh
air from opening 53 to the burners.

If any of the motors 15. 21 or 55 stop for
any reason whatsoever, whether it be an elec-
trical or mechanical failure, the governor 22
associated with the motor which stops, will
open its respective switch 23 which switch,
being in series with switch 67, will have the

3

same effect as opening switch 67, previously
deseribed. , .

" Once the mill has been stopped the damp-
ers 26 and 48 must be reset by hand and they
will not remain open unless the solenoids are
energized. :

Thus 1t will be seen that I have provided a
safety system whereby a coal pulverizing
mill may be shut down at a moment’s notice
without danger of explosion or which will
shut down automatically upon the arising of
abnormal conditions in its operation. For
instance, in the event that either of the fan
motors or the mill motor stops for any rea-
son whatsoever, the governcr associated with
that motor opens the switch with which it 1s
connected and thus interrupts the circunit of
the solenoids and the forced draft fan and
mill motors. Failure of the current supplied
to the solenoids causes them to release the
dampers, which close by gravity and instan-
tancously stop flow through the conduits. Of
course, failure of current in the leads 60 and
61 will stop all motors and close the dampers.

While I have shown electrical means for
controlling the system, it will be obvious that
the same results can be accomplished by 2
pnewmatic system. A series of elements such
as that controlling the damper 36 may be
used in place of the electrical members. As-
sume, for example, that tubes containing air
under pressure are used instead of the electri-
cal conduits of Fig. 2. The arrangement can
be such that if the air pressure drops for any
reason, the quick closing members 26 and 48
will b2 immediately shut. Compressed air
can be used against pistons to hold the latches
30 and 49 in the position shown in Fig. 1. In
case the compressed air pressure fails, the
springs will move the latches to allow the
quick closing members to close. In such an
arrangement the centrifugal governors can
hold the controlling valves in the pneumatic
tubes in closed position to prevent a drop of
pressure in the tubes. If the respective cen-
trifugal governors slow down, they would
open the valves controlled thereby so that the
air pressure would drop and the operation
wonld be the same as that above described.

While T have described my invention in
connection with a pulverizer of a given type
it 7s to be understood that this was by way
of illustration only and that the invention is
equally applicable to coal pulverizers of oth-
er types. Finally. my invention is not to be
limited by what has been shown and de-
scribed but its scope is to be gauged by the
appended claims viewed in the light of the
prior art. ,

‘What I claim 1s: '

1. Combusticn apparatus comprising, in
combination, a coal pulverizer, means to feed
coal to said pulverizer. a conduit for admit-
ting air to said pulverizer, a fan for causing
flow of air through said conduit, a discharge
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conduit communicating with said pulverizer,
a fan in said discharge conduit for causing
flow therethrough of pulverized coal and air
from said pulverizer, and means for stopping
the first mentioned fan and substantially in-
stantaneously closing both of said conduits
while maintaining the second mentioned fan
in operation. .

2. Combustion apparatus comprising, in
combination, a coal pulverizer, means to feed
coal to said pulverizer, a conduit for admit-
ting air into said pulverizer, a fan for caus-
ing flow of air through said conduit, a dis-
charge conduit communicating with said
pulverizer, a fan in said discharge conduit
for causing flow therethrough of pulverized
coal and air from said pulverizer, and means
actuated by the stopping of the second men-
tioned fan for stopping the first mentioned

fan and substantially instantaneously clos-

ing both of said conduits.

3. Combustion apparatus comprising, in
combination, a coal pulverizer, means to feed
coal to said pulverizer, 2 conduit for admit-
ting air into said pulverizer, a fan for caus-
ing flow of air through said conduit, a dis-
charge conduit communicating with said pul-
verizer, a fan in said discharge conduit for

. causing flow therethrough of pulverized coal

30" and air from said pulverizer, and means actu-
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ated by the stopping of either of said fans
for substantially instantaneously -closing
both of said conduits. :

4. Combustion apparatus comprising, in

-combination, a coal pulverizer, means to feed

coal to said pulverizer, a conduit for admit-
ting air into said pulverizer, a fan for caus-
ing flow of air through said conduit, a dis-
charge conduit communicating with said pul-

verizer, a fan in said discharge conduit for -
causing flow therethrough of pulverized coal.

and air from said pulverizer, and means actu-
ated by the stopping of either of said fans for
substantially instantaneously interrupting
flow of air through the first mentioned con-
duit to said pulverizer and substantially in-
stantaneously interrupting flow of pu{ver-
ized coal and air from said pulverizer
through said discharge conduit and estab-
lishing communication between said "dis-
charge conduit and the atmosphére.

5. Combustion apparatus comprising, in
combination, a coal pulverizer, means to feed
coal to said pulverizer, a conduit for admit-
ting air into said pulverizer, a fan for caus-
ing flow of air through said conduit, a dis-
charge conduit communicating with said pul-
verizer, a fan in said discharge conduit for
causing flow therethrough of pulverized coal
and air from said pulverizer, and means actu-
ated by the stopping of the second mentioned
fan for stopping the first mentioned fan and
substantially instantaneously interrupting
flow of air through the first mentioned con-
duit to said pulverizer and substantially in-

1,808,086

stantaneously interrupting flow of pulver-
ized coal and air from said pulverizer
through said discharge conduit and establish-
ing communication between said discharge
conduit and the atmosphere.

6. Combustion apparatus comprising, in
combination, a drum, means to-feed coal to
said drum, means for pulverizing coal in said
drum comprising means for rotating said
drum, a conduit for admitting air into said
drum, a fan for causing flow of air through

said conduit, a discharge conduit communi-

cating with said drum, a fan in said discharge
conduit for causing flow therethrough of
pulverized coal and air from said drum, and
means for stopping the first mentioned fan
and the rotation of said drum and substan-
tially instantaneously  interrupting flow
through both of said conduits. = -

7. Combustion apparatus comprising, in
combination, a drum, means to feed coal to
said drum, means for pulverizing coal in said
drum comprising means for rotating said
drum, a conduit for admitting air into said
drum, a fan for causing flow of air-through
said conduit, a discharge conduit communi-
cating with said drum, a fan in said discharge

conduit for causing flow therethrough of

pulverized coal and air from said drum, and
means actuated by the stopping of the sec-
ond mentioned fan for stopping the first men-
tioned fan and the rotation of said drum and
for substantially instantaneously interrupt-
ing flow through both of said conduits.

8. Combustion apparatus comprising, in
combination, a drum, means to feed coal to
said drum, means for pulverizing coal in
said drum comprising means for rotating said
drum, a conduit for admitting air into said
drum, a fan for causing flow of air through
said conduit, a discharge conduit communi-
cating with said drum, a fan in said discharge
conduit for causing flow therethrough of pul-
verized coal and air from said drum and
means actuated by the stopping of either of
said fans or the rotation of said drum for
substantially instantaneously interrupting
flow through both of said conduits.

9. Combustion apparatus comprising, in

combination, a drum, means to feed coal to
said drum, means for pulverizing coal in
said drum comprising means for rotating
said drum, a conduit for admitting air into
said drum, a fan for causing flow of air

through said conduit, a discharge conduit °

communicating with said drum, a fan in said
discharge eonduit for causing flow there-
through of pulverized coal and air from said
drum and means actuated by the stopping of
either of said fans or the rotation of said
drum for substantially instantaneously in-
terrupting flow of air through the first men-
tioned conduit to said drum and substantial-
ly instantaneously interrupting flow of air
and pulverizing coal from said drum through
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aaid discharge conduit and establishing com-
munication between said discharge conduit
and the atmosphere.

10. Combustion apparatus comprising, in
combination, a drum, means for feeding coal
to said drum, means for pulverizing coal in
said drum comprising an electric motor for
rotating said drum, a conduit for admitting
air into said drum, a fan for causing flow of
air through said conduit. a discharge conduit
communicating with said drum, a fan in said
discharge conduit for causing flow there-
through of air and pulverized coal from said
‘drum. a damper in said disc¢harge conduit be-
tween said drum and said last mentioned fan,
means comprising an electrically operated
lateh for retaining said damper in ‘open po-
sition and means for substantially instanta-
neously closing said damper upon failure of
electric current to said latch. B

11. Combustion apparatus comprising, in
combination. a drum. means for feeding coal
to said drum, means for pulverizing coal in
said drum comprising an electric moter for
rotating said drum, a conduit for admitting
air into said drum, a fan for causing flow of
air through said conduit, an electric motor
for actuating said fan, a discharge conduit
communicating with said drum, a fan in said

' discharge eonduit for causing flow there-

“through of air and pulverized coal from

40

said drum, a damper 1n said discharge con-
duit between said drum and the last men-
tioned fan, means comprising an electrically
operated latch for retaining said damper in
open positicn, means for substantially in-
stantancously closing said damper upon fail-
ure of electric current to said latch and man-
vally operable means for interrupting said
electric current. -

- 12 Combustion apparatus comprising, in

45

combination, a drum, means for feeding cocal
to said drum, means for pulverizing coal in
said drum comprising an electric motor for
rotating said drum, a conduit for admitting

* air into said drum, a fan for causing flow of

]

air through said conduit, an electric motor
for actuating said fan, a discharge conduit
communicating with said drum, a fan in said
discharge conduit for causing flow there-
through of air and pulverized coal from said
drum, a damper in said discharge conduit
between said drum and the last mentioned
fan, means comprising an electrically oper-
ated latch for retaining said damper in open
position, means for substantially instanta-
neously closing said damper upon failure of
electric current to said latch, manually oper-
able means for interrupting said electric cur-
rent and means actuated by failure of the
fan in said discharge conduit for interrupt-
ing said electrie current. . .
13. Combustion apparatus comprising, in
combination, a drum, means for feeding coal
to said drum, means for pulverizing coal in

S

said drum comprising an electric motor for
rotating said drum, a conduit for admitting
air into said drum, a fan for causing flow
of air through said conduit, an electric motor
for actuating said fan, a discharge conduit
communicating with said drum, a fan in said
discharge conduit for causing flow there-
through of air and pulverized coal from said
drum, a damper in said discharge conduit be-
tween said drum and the last mentioned fan,
mears comprising an electrically operated
latch for retaining said damper in open po-
sition, means for substantially instantaneous-
ly closing said damper upon failure of elec-
tric current to said latch, manually operable
means for interrupting said electric current
and means actuated by failure of either of
said fans or of the motor rotating said drum
for interrupting said electric current.

14. Combustion apparatus comprising, in
combination, a drum, means for feeding coal
to said drum, means for pulverizing coal in
said drum comprising au electric motor for
rotating said drum, a conduit for admitting
air into said drum, a fan for causing flow of
air through said conduit, an electric motor
for actuating said fan, a damper 4n said con-
duit between said fan and said drum, a dis-
charg: conduit communicating with said
drum, a fan in said discharge conduit for
causing flow therethrough of air and pulver-
ized coal from said drum, a damper in said
discharge conduit between said drum and
the last mentioned fan, means comprising
electrically operated latches for Tetaining
said dampers in open position and means for
substantially instantaneously closing said
dampers upon failure of electric current to
said latches. _

15. Combustion apparatus comprising, in
combination, a drum, means for feeding coal
to said drum, means for pulverizing coal in
said drum comprising an electric motor for
rotating said drum, a conduit for admitting
air into said drum, a fan for causing flow
of air through said conduit, an electric mo-
tor for actuating said fan, a damper in said
conduit between said fan and said drum, a
discharge conduit communicating with said

drum, a fan in said discharge conduit for

causing flow therethrough of air and pulver-
ized coal from said drum, a damper in said
discharge conduit between said drum and the
last mentioned fan, means comprising elec-
trically operated latches for retaining said
dampers in open position, means for sub-
stantially instantaneously closing said damp-
ers upon failure of electric current to said
latches and manually operable means for
interrupting sald electric current. '

16, Combustion apparatus comprising, in
combination, 2 drum, means for feeding coal
to said drum, means for pulverizing coal
in said drum comprising an electric motor
for rotating said drum, a conduit for admit-
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ting air into said drum, a fan for causing o
flow of air through said conduit, an electric sto

motor for actuating said fan, a damper in
said conduit between said fan and said drum,
a discharge conduit communicating with
said drum, a fan in said discharge conduit
for causing flow therethrough of air and
pulverized coal from said drum, 2 damper
1n said discharge conduit between said drum
and the last mentioned fan, means compris-

ing electrically operated latches for retain--

in% said dampers in open position, means for
substantially instantaneously closing said
dampers upon failure of electric current
to said latches, manually operable means for
interrupting said electric current and means

3

testimony whereof I have affixed my
. MARTIN FRISCH.

signature.

actuated by failure of the fan in said dis- -

charge conduit for interrupting said electrie
curx'}ené. b . :

17. Combustion apparatus comprising, in
combination, a drum, 'means ££' feeging
coal to said drum, means for pulverizing
coal in said drum comprising an electric mo-
tor for rotating said drum, & conduit for
admitting air into said drum, a fan for
causing flow of air through said conduit, an
electric motor. for actuating said fan, a
damper in said conduit between said fan and
said drum, a discharge conduit communicat-
ing with said drum, a fan in said discharge
conduit for causing flow therethrough of air
and pulverized coal from said drum, a damp-
er in said discharge conduit between said
drum and the last mentioned fan, means
comprising electrically operated latches for
retaining said dampers in open position,
means for substantially instantaneously clos-
ing said dampers upon failure of electric
current to said latches, manually operable
means for interrupting said electric current
and means actuated by failure of either of
said fans or of the motor rotating said drum
for interrupting said electric eurrent.

18. Combustion apparatus comprising &
coal pulverizer, means for delivering coal
and air to the pulverizer, a discharge con-
duit connected to the pulverizer, a fan in
said conduit, a damper in said conduit in-
termediate the fan and the pulverizer, & nor-
mally closed air opening in said conduit in-
termediate the fan and the damper and
means for cutting off the supply of coal and
air to said pulverizer and for causing said

damper to close the discharge conduit and

for opening the air opening therein without
stopping said fan, '

19. Combustion apparatus comprising s

coal pulverizer, means for supplying coal
and air to the pulverizer, a discharge conduit
connected to the pulverizer, a fan in said con-
dutt, a damper in said conduit intermediate
the fan and the pulverizer, a normally closed
air opening in said conduit intermediate the
fan and the damper and means for causing
the damper to close said conduit and for

pening said air opening when said fan is
ped. '
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