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8 Claims,

This invention relates to furnace pressure reg-
ulation, and more particularly to the regulation
of pressure in a furnace having a forced draft
air supply which is started automatically in re-
sponse to a demand for heat. '

It is common practice to control the pressure
in a combustion chamber or furnace by regulat-

ing the discharge of the gaseous products of com-

bustion from the furnace. This is ordinarily ac-
complished through the medium of an automatic
regulator responsive to variations in furnace
pressure and arranged to actuate a damper at the
furnace outlet. The forced draft air supply to
such a furnace is sometimes started automatically,
ususally by a thermostatic device or by a device
responsive to variations in steam pressure. The
sudden inrush of air causes the furnace pressure
to increase, and the automatic regulator immedi-
ately starts to open the damper, which has re-
mained nearly closed while the forced draft was
shut down. In many cases the automatic regu-
lator cannot open the damper with sufficient
rapidity to avoid a considerable increase in fur-
nace pressure, and as' & result flame and smoke
issue into the room from all cracks and openings
in the furnace walls.

It is accordingly the main object of the present
invention to overcome this difficulty and provide
simple and reliable means to ensure a free dis-
charge of gases from the furnace when the forced
draft air supply is started.

It is a further object of the invention to pro-
vide simple and reliable means to move the fur-
nace outlet damper automatically to open posi-
tion just prior to each automatic starting of the

forced draft air supply.

With these and other objects in view, as will
be apparent to those skilled in the art, the in-

-vention resides in the combination of parts set

forth in the specification and covered by the
claims appended hereto.

Referring to the drawing illustrating one em-
bodiment of the invention, and in which like ref-
erence numerals indicate like parts,

The single figure is a diagrammatic elevation,
partly in section, of a forced draft furnace hav«
ing automatic means for regulating the pressure
therein. .

The embodiment illustrated comprises walls 10
forming a furnace combustion chamber i fired
by means of an underfeed stoker 2 having s
retort {4 and tuyere blocks 5. Alr is supplied
to the space {6 beneath the retort by means of
a forced draft fan 18 driven by a motor 19. The
motor illustrated is an electric motor directly

(CL 236—15)

connected to the fan, and it also serves to actuate
the stoker 12 through a chain-and-sprocket drive
20. The heat from the furnace i1 is utilized to
generate steam in a boiler 22 mounted there-
above. The furnace gases flow in contact with
the boiler heating surfaces and then escape
through a gas outlet or uptake 23 to a suitable
stack (not shown). The gas outlet 23 is pro-
vided with an adjustable damper 24 having an
operating arm 28.

The damper 24 is controlled automatically by a

-suitable regulator responsive to variations in the
pressure in the furnace il.

For this purpose I
preferably utilize an automatic regulator 271 of

‘10

the type disclosed in the patent to Temple No. 15

1,992,048 granted February 19, 1935.. This regu-
lator comprises a pilot valve mechanism 28 sup-
plied with a suitable fluid under pressure through
& pipe 29 and connected by tubes 31 to a hydraulic
motor 82. This motor 32 is connected to the
damper operating arm 25 by means of a rod 33.
The regulator 27 is connected to the furnace |
by means of o pipe 34, so that the furnace pres-
sure is effective to actuate the regulator. The
regulator is adjusted to maintain a furnace pres-
sure slightly below atmospheric pressure, say a
negative pressure of one-tenth inch water column,

The electric motox {9 is connected to a suitable
electrical supply 36 by means of conductors 37
which lead through an electro-magnetically actu-
ated switch 38. 'This switch is provided with a
holding coil 39, and the parts are so arranged that
upon energization of this coll the switch will be
closed and the motor 19 will start.

In order to control the rate of steam genera-
tion automatically, means is provided for start-
ing and stopping the motor 19 at intervals in ac-
cordance with the demand for steam. For this
purpose I have shown a pressure-actuated mas-
ter switch 41 of the well-known mercury tube type
connected by a pipe 42 to the steam delivery
pipe 43 of the boiler 22, and arranged to close
at a predetermined minimum steam pressure and
open at a predetermined maximum steam pres-
sure. This switch 41 serves to control the supply
of electricity from a suitable source 45 to a pair
of power leads 46 and 41. The source 45 is shown
as independent of the source 36, but it will be un-
derstood that this is not necessarily the case.

It will now be apparent that if the holding coil
39 is connected directly across the power leads
46 and 41, as has been customary in the past, cer~
tain difficulties will arise. With the fan 18 shut
down, combustion will be very slow, and the reg-
ulator 27 will hold the damper 24 in a nearly
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closed position to maintain the desired pressure in
the furnace {1. If now the steam pressure drops
sufficiently to close the switch 41, and the fan
motor 19 is immediately started, the regulator will
he unable to open the damper fast enough to
prevent a considerable increase in the furnace
pressure, with attendant emission of flame and
smoke.

In order to overcome this difficulty I provide
means to vent the regulator 27 {o atmosphere
immediately upon closure of the pressure-actu-
ated switch &1, and I provide means to interpose
a slight time delay between closure of the switch
41 and closure of the switch 38. Since the regu-
jator is adjusted for a slightly negative pressure,
it will start to open the damper 24 immediately
after being vented to atmosphere, and the time
delay will allow completion of the opening move-
ment before the forced draft supply is started.

In the preferred construction iilustrated, =
valve 49 is mounted in the pine 34 to provide an
atmospheric vent 50 controlled by a valve mem-
ber 5i. The valve member normaliy rests by
gravity in a position to close the vent. The valve
member 51 is directly connected to the plunger
53 of a solenoid 58, the parts heing so arrangsd
that upon energization of the solenoid, the plung-
er and valve member will be raised and the vent
50 opened. It is also desirable o close comnuni-
cation with the furnace §{ upon opening of the
vent 50, so as to avoid a rush of sir through {he
vent and into the furnace. For this purpose I

provide s partition wall 56 which extends across

the interior of the valve 48 between the veni and
the furnace. This wall is provided with & pori
56 located directly sbove the vent 58 and in 2
position to be closed by the valvs meinber i
when latter is raised by energization of the zole-
noid 54. It will be seen that this construciion
provides means whereby the rezuistor &7 E
connected to the furnace §f when it is
to control the furnace pressure, and ic
mosphere when i is deslred $o opza the
24 fuily and obtain & high &rafl in
while the forced draft air supply is st

An sutomatic switch mechonism
vided to cooperate with the various sther
ensure the desired time delay between snergiza-
tion of the solenoid 54 and closurs of the swilch
38. This mechenism 58 comprises ¢ swlich 38
connected in series with the solenocic 267083
the power leads 46 and 47, and a2 swiich £3 con-
nected in serles with the holding coll 33 across
the power lzads 48 and 47. The paris are so ar-
ranged that when the switch 39 is closed, the
switch 80 will be open, and vice verse. In the
vreferred construction both the switches 08 and
60 are formed in & single glass tube §2 contain-
ing 8 small amount of mercury $3. The tube 82
is supportied in a clip 84 which is pivotally mouni-
ed on = pin 68, suitable stops 87 snd 383 being
provided to limit the pivotal movement of the
clip. When the clip rests against the siop 07 the
mercury 83 will close the switeh 59, and when
the clip rests against the stop 68 the mercury
will close the switch 86.

In order to actuate the switches 83 and 9, I
provide a link 10 pivoted af its upper end 2 the
clip 84 and having 2 roller T 2t ifs lower end. A
coiled tension spring 72 is coanccied fo the link
and holds the roiler 74 in contoet with the V-
shaped end of a lever T4 which is pivotaily sup-
ported on & pin 15, The movemesnts of ihe lever
74 are controlled by means of & solenoid 75 con-

ferr el
T05 aRG

nected across the power leads 46 and 47 and pro-
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vided with & plunger 18 having a rod 79 pivotally
suspended from its lower end. A stop 88 iimits
the downward movement of the rod, and a
shoulder 8! on the plunger 78 limits the upward
movement thereof by engaging the solenoid. The
lever 14 is pivotally connected to & collar 83 slid-
ably supported on the rod 79. This collar is
urged upwardly into contact with a shoulder 84
on the rod by means of & coiled compression spring
85 surrounding the rod and supported at its lower
end by a collar 3§ fixed to the rod.

10

Movement of the lever 14 following energiza- ’

tlon of the solenoid 78 is retarded by a suitable
dash pot 83 having a piston 89 connected by a
piston rod 98 to the lever. The niston 89 Is
formed with ports 92 controlled b7 =2n annular
valve 98 resting on the upper surizcs of the pis-~
ton. A passage 94 connects the space above the
piston with the space therebzneath, 2nd 2 man-
ually adjustable valve 8% is provided to control
the flow in this passage. The dash pot is filled
with a suitable liquid, such as oil

The operation of the invention wili now be ap-
perent from the above disclosure. During the
“off” period the perts will be in the positions
shown in the drawing, with switches 41, 38 and
%8 open, and switch 59 closed. The fan {8 and
stoker {2 will be shut down, and the valve mem-
ber 31 will close the vent 80. Under these con-
ditlons the regulator 27 will conirol the position
of the demper 24 and maintain s pressure in the
furnece {{ slightly below aimospheric pressure.
17 now the steam pressure drops to a predeter-
mined value, the switch i will close, energizing
the solenoids 54 and 76, The solenoid 84 will ift
the valve member 5{, closing the port 86 and
epening the vent 50, whereupon the regulator 27
il start to move the dempsr 25 toward open
wositlon. At the same time, clenoid 16 will

11l thereupon slowly relsz the coller 83 and turn
lever 75 ageinst the resistence of the dash
pal

& time delay which con 2
of tnhe dash pot valv
24 to reach itz o

o will have moved its ¥
wast the roller 74, whereun
auil the roller down the otheat
throw the clip 34 against the
chion., This will close the switeh
12 holding coll 50, closing the 38, and
sterting the motor 19, fan 16 ond ter 12, At
the same tlme, the switeh 68 will e opened, de-
snergizing the solensid 54 and dropping the valve
member §i into positlon io ciosz the vent B0,
The regulator 27 will then contrel the damper 24
znd maintain the desired pressure in the fur-
nace (1.

tion, the lever
4 wsing slightly
will
we of the V and

arzizing

‘Uron incrense inn the steam pressures to a velue ¢

suiGclent to oven ihe switeh 4, the golenecid 70
and the holding coll 30 will ba de-sngrzized. This
w7ill open the switch 80 and chut dowan the mo-
tor 10, At the same dme, the piuager 180 and
79 will drop asalnst § stop 38, and the

m in the
nd the switch
39 open. The valve 83 <vill open the poris &2
and aliow the dosch pob pision 30 to descend

ireely. The regulntor 27 will continue to msin-

tain the desived furnace pressure.

Hav.ay thus deceribed my invention, what I
elaim a8 new and dexlre to cecure by Letters Poate
"1

2n 18

&t

i, A control system for o furnoce having a

1ift the rod T8 and compress the spring 58, which 4

o sllow the .
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forced draft air supply comprising a regulator
normally responsive to the furnace pressure and
arranged to maintain said pressure at & value
slightly below atmospheric pressure by control-
ling the.discharge of the gaseous products of
combustion from the furnace, a device to start
the forced draft air supply automatically in re-
sponse to a demand for heat, and means to vent
the regulator to atmosphere for a short time just
prior to the starting of the forced draft air
supply.

2. A control system for a furnace having a
forced draft air supply comprising a regulator
normally responsive to the furnace pressure and
arranged to maintain said pressure at a value
slightly below atmospheric pressure by control-
ling the discharge of the gaseous products of

‘combustion from the furnace, means providing a

vent through which atmospheric pressure may
be effective on the regulator, s valve member
normally closing the vent, a device to start the
forced draft air supply automatically in response
to a demand for heat, and means to move the
valve member and open the vent for a short time

just prior to the starting of the forced draft air .
supply.

3. A control system for a furnace having a
forced draft air supply and a damper to control
the discharge of the gaseous products of com-
bustion from the furnace comprising a regulator
normally responsive to the furnace pressure and
arranged to maintain said pressure at a value

slightly below atmospheric pressure by control-

ling the damper, a device to start the forced draft
air supply automatically in response to a demand
for heat, and means to vent the regulator to
atmosphere for a short time just prior to the
starting of the forced draft air supply..

4. A control system for a furnace' having a
forced dratt air supply comprising a regulator
normally responsive to the furnace pressure and

"~ arranged to maintain said pressure at a value

. 45 -

650

slightly below atmospheric pressure by controlling
the discharge of the gaseous products of combus-
tion from the furnace, means providing a vent
through which atmospheric pressure may be ef-
fective on the regulator, a valve member nor-
mally closing the vent, means to move the valve
member and open the vent in response to a de-
mand for heat, means to start the forced draft air
supply a short time after the vent is opened, and

" means to move the valve member and close the
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vent when the forced draft air supply is started.

5. A control ‘system for a furnace having a
forced draft air supply comprising a regulator
normally responsive to the furnace pressure and
arranged to maintain said pressure at a value
slightly below atmospheric pressure by controlling
the discharge of the gaseous products of combus-
tion from the furnace, a conduit arranged to

transmit the furnace pressure.to the regulator,

said conduit having a port therein and an atmos-
pheric vent between the port and the regulator,

& valve normally closing the vent, a device to start
-the forced draft air supply automatically in re-

sponse to a demand for heat, and means to move
the valve into a position to open the vent and
close the port for a short time just prior to the
starting of the forced draft air supply.

3

6. A control system for a furnace having a
forced draft air supply comprising a regulator
normally responsive to the furnace pressure and
arranged to maintain said pressure-at a value
slightly below atmospheric pressure by control-
ling the discharge of the gaseous products of com-
bustion from the furnace, means providing a vent

‘through which atmospheric pressure may be ef-
‘fective on the regulator, a valve meniber normally
. closing the vent, a solenoid to move the valve

member and open the vent, a device to start the
forced draft air supply automatically in response
to a demand for heat, and means to energize the
solenoid for a short time just prior to the start-
ing of the forced draft air supply.

7. A control system for a furnace having a
forced draft air supply comprising a regulator
normally responsive to the furnace pressure and
arranged to maintain said pressure at a value
slightly below atmospheric pressure by control-
ling the discharge of the gaseous products of com-
bustion from the furnace, means providing a vent

10
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through which atmospheric pressure may be ef- .

fective on the regulator, a valve member normally
closing the vent, a solenoid to move the valve
member and open the vent, a starting mechanism
for the forced draft air supply, a coil to actuate
the starting mechanism, two electrical power
leads, a device to energize the power leads in re-
sponse to a demand for heat, a switch connected
in serles with the solenoid across the power . leads,
a switch connected in series with the coil across
the power leads, a solenoid connected across the
power leads and arranged when energized to open
the first switch and close the second switch, and
means to provide a short time delay between en-

“ergization of the last mentioned solenoid and ac-

tuation of the switches.
8. A control system for a furnace having a
forced draft air supply comprising a regulator
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normally responsive to the furnace pressure and ]

arranged to maintain said pressure at a value
slightly below atmospheric pressure by control-
ling the discharge of the gaseous products of com-
bustion from the furnace, means providing a vent
through which atmospheric pressure may be ef-
fective on the regulator, a valve member normai-

"1y closing the vent, a solenoid to move the valve

member and open the vent, a starting mechanism
for the forced draft air supply, a coil to actuate
the starting mechanism, two electrical power
leads, a device to energize the power leads in re-
sponse to a demand for heat, a pivotally support-

ed glass tube containing mercury and arranged

to provide two switches one of which is open when
the other is closed and vice versa, means con-
necting one switch in series with the solenoid
across the power leads, means connecting the
other switch in series with the coil across the
power leads, a solenofd connected across the pow-
er leads and arranged when energized to tip the

‘tube and close the switch which is connected with

45
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the coil and open the other switch, and a dash -

pot to provide a short time delay between ener-
gization of the last mentioned solenoid and tip-
ping of the tube. . : - ' .

- CHARLES M. TERRY.



