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3 Claims.

This invention relates to furnace apparatus,
and particularly to a device for controlling the
draft of a steam furnace, the present{ inven-
tion being an improvement over the apparatus
digelosed in my previous bpatents numbered
2,149,706 and 2,209,533.

It is an important object of my invention to
conveniently regulate the quantity of air intro-
duced into & furnace by a forced draft system
without the use of any rheostatic or other elec-
trical control devices commonly employed to
vary the speed of the blower motor. And in
this aspect of my invention it is another object
to enable a conventional biower conduit leading
irom the atmosphere to the furnace to be read-
ily equipped with means for adjustably regu-
lating the amount of air forced into the furnace.

It is a matter of common knowledge that it
is generally desirable to introduce more than
the theoretically correct amount of air into a
furnace, in order to assure complete combustion.
However, forcing excessive quantities of air mto
a furnace often results in undesirable back pres-
sures, with a consequent leakage of air through
furnace doors or other crevices. It is within
the further contemplation of my invention to
eliminate the undesirable results of such back
pressures, particularly where they are condu-
cive to leakage, an objective which I aftain in
a simple and automatically controlied manner.

It is a further object of my invention to pro-
vide a combined natural and forced draft unit
of simple construction and adapted for oper-
ative use with a conventional furnace. And in
this aspect of my invention it is a further ob-
ject to enable a single valve member to be oper-
atively associated with both the natural and
forced draft inlets, whereby it will be effective
in opening one of the said inlets while closing
the other; and it is my further object to ac~
complish this result merely by the use of air
pressure working against gravity, and without
the use of any mechanical actuating means.
"It is still another object of my invention, in
one form therect, to cause an operative cpening

Of an excess air door by air pressure alone, werk-.

ing against gravity—tnerepy eimecing a Sumpie
and silently operating device. And it is within
the contemplation oi my invention to enable
the excess air valve to be operatively opened
by air pressure a predetermined amount, in ac-
cordance with a manual setting.

Tt is also within the contemplation of my in-
vention to regulate the introduction of second-
ary air into the furnace for the purpose oi con-
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suming unburnt gases generated by coal, whereby
the amount of secondary air admitted will have
a predetermined relation to the amount of pri-
mary air introduced into the furnace. And in
this aspect of my invention, it ig an object to
employ a single control lever coaciing both with
the main air valve and the secondary air control.

Other objects, features and advantages of this
invention will appear from the drawings and the
description heremnaiter given.

Referring to the drawings,

Figure 1 is a front eievation of a furnace
provided with the apparatus of my invention.

Figure 2 is a fragmentary section of Figure 1
taken along line 2—2,

Figure 3 is a fragmentary vertical sectional
elevation of the blower and air control portion
of my invention, the main valve and excess air
membpers being shown in two operanle positions,

Figure 4 is a plan view of the structure of
Pigure 3, a portion of the blower being broken
away to show the inlet air control mechanism.

Figure 5 is an enlarged section of Figure ¢
taken along line 5—VY, and

Figure 6 is a section of Figure 5 taken along
line ¥—G6.

In the drawings, the furnace i§ is provided
with a conventional steam pressure gauge il and
a natural dratt regulator iZ, the regulator seing
mechanical in action and containing a coaven-
tional steam-actuated diaphragm having asso-
ciated therewith a plunger i3 In operative en-
gagement with tne lever (4, said lever being
pivotally supported ai the fulcrum 15 and having
mounted toereon a movable weight 16. ‘the
outer end [é of said lever is connecied by chain
i1 with the conventional pivotally mounted
check door {8 in the Hue §9 associated with the
furnace. ‘ihe turnace also includes cther con-
ventional appurtenances which need not here be
described inasmuch as they are well known in
the art. 'Lhe apparatus vnus far described is
of more or less convencional structure.

In the iorm of my invention disclosed in the
drawings, a biower 2v is disposed externally with
respect to the furnace, the blower bemg driven
by the motor 2i. 'the outlet aperture 2 of the
blower is shown to be in a vertical plane and
communicaies with the vaive chamber ¢35 which
is suitably connected to the pipe 24 communi-
cating withh ithe iurnace unaerneathh the grate
thereof. The upper portion oi said valve cham-
ber contains the natural drait inlet opening 25,
shown disposed in an inclined plane, and also
communicaiing with said chamber 23. Swing-
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ably mounted upon the pivotal support 25 of
the said valve chamber is the main valve member
21 which, in its vertical inoperative positicn ch-
structs the said outlet 22 of the blower, and
in its upper or operative position opens said out-
let 22 and obstructs the said natural air inlst
25, ag indicated by the dot-dash lines of Figure 3.
Suitably connected to the said valve member 27,
preferably at the said pivotal mounting thereof,
is the arm 28 shown positioned outside said
chamber 285.

In the form of my invention illustrated, a main
control lever 28 is disposed over the furnace and
extends substantially transversely thereof, the
lever being pivotally supported at 3% by the
bracket 3i.
lever is preferably in overhanging relation with
respect to the front edge of the furnace, the op-
posite cor outer end 83 of said lever ez xtending
suﬁiment v laterally beyond the furnace to'enable
it to be conneCued by the chain 84 with the said
arm 28 of the main valve member 21. The said
end 32 of the lever is connected by the chain 35 to
the plvotally mounued secondary air door 2§ dis-
posed at the level of the fire box and above the
grate of the furnace.

The said lever 29, secondary air door &§ and
main valve member 27, together w1th thelr as-
sociated parts, are so propmtloned and arran“ed
that under normal conditions (with the blower
inoperative and the furnace operating under
natural draft conditions) the secondary air door
86 and the main valve member 21 will gravita-
tionaliy be maintained in their lowered substan-
tially vertical closed pesitions.

Under the natural draft conditions above-re-
ferred-to, air will enter the inlet 25 in the valve
chamber and be drawn through. the furnace up
into the stack. The check door {8 is gravita-
tionally maintained in its lowermost or closed
position; but upon a rise in steam pressure above
a predetermined magnitude, the plunger {3 will
elevate the arm of the lever §4 with which it is
in engagement, to cause a consequent opening
of the said check door {3, thereby producing a
reduction in the draft and a consequent diminu-
tion of steam pressure,—all in a conventional
manner.

Should it be desired to increase the draft, the
blower 28 can be set into cperation, either manu-
ally or by an automatic switch mechanism sub-
stantially like that referred to in my said Patent
No. 2,208,532, When the blower is thus actu-
ated, air will be drawn in from inlet 37 through
outlet 22, the pressure causing the valve member
27 to be pivotally elevated from its vertical inop-
erative position to its horizontal operative posi-
tion. The movement of the valve under the in-
fluence of the air pressure will thus result in an
opening of the forced draft aperture 22 and a
closing of the natural draft aperture 25. It will
also be observed that the upward movement of
the main valve member 27 also causes a lower-
ing of arm 23 thereby causing the chain 3% to
pull down the ocuter end 23 of the control lever
29 and causing an upward movement of the in-
ner end 82 of said control lever. ‘This will cause
an opening of the secondary air door 3§ to the
dot-dash position indicated in Figure 2. The
valve member 27, lever 28 and secondary air door
36 are so weighted and proportioned as to permit
the air pressure resulting from the operation of
the blower to cause an upward movement of the
valve member 27 against the resisting action of
the said lever 22 and secondary air door 86. It

The furnace or inner end 32 of the
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is cbvious that by suitably proportioning and ar-
ranging the parts, such a balanced effect can be
obtained as to cause a retarded movement of the
valve member 27 from its vertical to its horizon-
tal position whereby a silent cperation can be
assured. It is also apparent that by suitably
positioning a weight 38 on lever 28, or by entirely
eliminating such weight if need be, the desired
speed of movement of the valve member 27 can
ke obtained.

The opening of the said secondary air door
23 permits the admission of air above the grate
to consume any unburnt gases that may be gen-
erated by the coal. Under normal natural draft
conditions, there are obviously lesser quantities
of such unburnt gases than under forced air
conditions, and hence the imfroduction of sec-
ondary air is not quite as urgent. Xowever, it is
known that some unburni gases, such as carbon
monoxide, are generally present, and that some
secondaly air should at all times ke introduced:
to permit the bufning of such gases. For this
purpose, a secondary air aperture 32 is provided
to permit air to be drawn into the Iumace even
when the door 35 is in its lowermost position.
When, however, the bicwer 28 is employed, the
greater quantltws of air introduced generally
results in relativel 1arge guantities of unburnt
gages, aad Ior this reason more secondary air is
required unaer these conditions. I ence the
srmuluaneous op ning of both the main’ valve
memper £ and t e smondaiy air door S8 per-
mits the 1r9"1muu1 amount of secondary air to
enter Whe”1 the fmmabe is operating under forced

draft conditions.

As helemabove stated, the blower 28 is gen-
erally so opelated that t: re quantity of air forced
thereby into the fum ce is greater than the
theoretically co“ect amount, so as to assure
complete combuumon This, however, has its
drawbacks 1nasrmch as the resistance afforded
by the furnace to the flow of air 1csu1ts in a back
pressure, with a consequent Ilcakage of air
through furnace doors or OtbCl crevices, To
introduce Just the correct dmount of excess air
would require the most careful regulation and
constant attention,—and the difficulty of ef-
fectuating such regulation almost always results
in the forecing of more air than needed into
the furnace, with the aforesaid undesirable re-
sults. I eliminate the shortcomings inherent in
the employment of excess qua”rt*tles of alr hy
providing an automatically operated excess air
outlet valve, capable of adjustable regulation.

In one form of my invention, this excess air
valve consists of a pivotglly m0uatﬂd door or
valve member 48, pref ferabiy dispesed at tl‘e up-
per portion of pipe 24. The said door can be
opened upwardly by the air pregsure tnerebelow
the amount of opening being governed by the po-
sition of stop &i. The said stop, in the preferred
form illustrated, is engageable with the upper
surface of the door 48, and is slidably mounted
over the vertical post #2 supported on said pipe
24, The said post containg a plurality of notches
4% each being adapted to be engaged by the lock-
ing meiber 44 yieldably urged in the direction
of the notches by spring 45, Sald Tock’nfr me
ber is slidably movable within the hollow mem-
ber £8, and can be retracted, against the action
of said spring, by manipulating the knob 41
thereof.

Tt is thus apparant that by retracting the said
locking member and thereby releasing the stop
member 41 from immovable engagement with the
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post 22, the said stop member can be slidably
moved up or down on the post to any desired
position; and when the desired position is at-
tained, the locking member is released to per-
mit the spring 48 to yieldably urge it against a
coacting notch, as in Figure 3. With the stop
41 thus set for any position, the excess air door
48 will be limited in its upward movement by the
stop.

In the event there is a back pressure induced
by excess air generated by the blower, said air
will cause a lifting of the door 48, whereupon the
excess air will be forced out through the door
into the atmosphere—the furnace taking as
much air as can be forced therethrough. Should
it be desired to decrease the amount of air enter-
ing the furnace proper, the stop 41 is elevated
to a predetermined position upwardly, where-
upon the excess air deor will be capable of eleva-
tion to a higher level and more air will accord-
ingly be biown therethirough and correspondingly
less air introduced into the furnace. This is par-
ticularly true by virtue of the fact that said door
is disposed between the blower 48 and the fur-
nace 18. And should it be desired to obtain the
maximum air generated by the blower, all that
need be done is to lower the stop &1 to its lower-
most position, whereupon the excess air door 40
will be sealed, and all the air from the blower
will be introduced directly itno the furnace.

It is thus apparent that the amount of air
that can be introduced into the furnace can be
governed, within predetermined limits, by the
excess air door 43, without the necessity of regu-
lating the speed of the motor 21 by rheostatic or
other control means. And if, during the normal
operation of the furnace, there should be changes
in the resistance to the flow of air through the
furnace, such as by clinkers, etc., the variable
quantities of excess air will flow out through the
said excess air door 46.

As another or further means of regulating
the amount of air that can be introduced into
the furnace, either to supplement said excess
air door 68 or as a substitute therefor, the valve
control means 4% at the inlet portion of the
Llower 28 can be employed. In the form oi my
invention iliustrated, a circular fitting 49 is ap-
plied over the inlet wall 80 of the blower. In
the form shown, said fitting is detachably secured
to the wall 59 of the blower by fastening means
51, although it can be an integral part thereof.

The said fitting 89 contains a diametral sup-
porting bar 2, the central portion of which is
of expanded proportions to constitute a hase 93
for the horizontal post 84. The base 55 of said
post may be attached to the base 53 of the bar
by means of fasteners §8.

Slidably mounted over said horizontal post 54
is the circular valve plate or disc 51 which can
be releasably secured to predetermined portions
of the post 58 by a locking mechanism §8 sub-
stantially similar to that described in connection
with the excess door 438. Specifically, this lock~
ing mechanism contains a locking member 59
disposed within casing 86 and yieldably urged
by the spring & against any selected one of the
teeth §2 on the post 53. By manipulating knob
63 of the locking member, it can be released from
engagement with the teeth or brought into opera-
tive engagement therewith as in the manner of
the excess door locking device. Thus, the valve
disc 57 can be releasably secured to any desired
portion of the post B4 for varying its distance
with respect to the inlet opening 37 of the blower.
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It is thus apparent that if said valve-disc 57
is brought into close proximity with the inlet
opening 27, less air will be admitted into the
blower than would be the case if said disc were
more remote therefrom. It is preferred that the
proportions of the disc be made to conform sub-
stantially with those of the inlet opening 87 of
the blower.

The arrangement is such that the amount of
air introduced itno the furnace can be regulated
by a simple manual operation without the neces-
sity of controlling the operation of the motor.
And inasmuch as the assembly can be detach-
ably secured to the blower, in the manner above
set forth, it may have a wide field of applica~-
tion to the presently existing blowers.

It thus appears from the description herein-
above given that I have devised a compact ar-
rangement for readily effecting a contrel of the
amount of air introduced into a furnace, and for
providing against the dangers of excess air. The
apparatus also contains a unitary valve cham-
ber housing a single valve adapted to control
both natural and forced draft operation, as well
as the operation of a secondary air door.

Tt is of course understood that other additional
forms and modifications of the apparatus con-
stituting this invention can be employed beyond
and in addition to those hereinbefore described,
all within the scope of the appended claims.

What I claim is:

1. In combination with a furnace, a draft regu-
lating device containing a valve chamber com-
municating with the furnace, a forced draft inlet
and a natural draft inlet associated with the
chamber and in adjacent angular relation, a piv-
otally supported valve member disposed within
the chamber and between said inlets, said valve
member being swingably movable between two ex-
treme positions at said forced and natural draft
inlets, respectively, the valve member being
adapted when operatively moved from one ex-
treme position to the other to open one inlet and
close the other, a blower associated with said
forced draft inlet and adapted to exert an opera-
tive effort upon the valve member, whereby the
member will be maintained, by the pressure of
the air from the blower, in closed relation to the
natural draft inlet and in open relation to the
forced draft inlet, an arm connected with said
valve member and operatively movable therewith,
a lever, a secondary air door associated with the
furnace, means connecting one end of the lever
to the secondary air door, the other end of the
lever being connected to the said arm, the sec-
ondary air door being in a closed position when
said valve member is in closing relation with re-
spect to the forced draft inlet, the arm, lever and
connecting means being so proportioned that
upon an operative movement of the valve mem-
ber from the forced draft inlet to the natural
draft inlet the secondary air door will be corre-
spondingly opened.

2. In combination with a furnace, a draft regu-
lating device containing a valve chamber com-
municating with the furnace, a forced draft inlet
and a natural draft inlet associated with the
chamber and in adjacent angular relation, a piv-
otally supported valve member disposed within
the chamber and between said inlets, said valve
member being swingably movable between two
extreme positions at said forced and natural draft
inlets, respectively, the valve member being
adapted when operatively moved from one €x-
treme position to the other to open one inlet and
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close the other, a blower associated with said
forced draft inlet and adapted to exert an opera-
tive effort upon the valve member, whereby the
member will be maintained, by the pressure of
the air from the blower, in closed relation to the
natural draft inlet and in open relation to the
forced draft inlet, a secondary air door associated
with the furnace and normally in its closed posi-
tion. when the valve member is in closing rela-
tion with respect to the forced draft inlet, con-
necting means between said valve member and
said secondary air door whereby upon an opera-
tive movement of the valve member from the
forced draft inlet to the natural draft inlet the
secondary air door will be correspondingly
opened, said blewer having an inlet aperture, and
valve control means at the inlet aperture of the
blower containing a valve plate adjustably mov-
able with respect to said aperture and adapted
for obstructing relation with respect to said aper-
ture, and a mounting for adjustably supporting
said plate,

3. In combination with a furnace, a draft regu-
lating device containing a valve chamber com-
municating with the furnace, a forced draft inlet
and a natural drait inlet associated with the
chamber and in adjacent angular relation, a piv-
otally supported valve member disposed within the
chamber and between said inlets, said valve mem-
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ber being swingably movable between two ex-
treme positions at said forced and natural draft
inlets, respectively, the valve member being
adapted’ when operatively moved from one ex-
treme position to the other to open one inlet and
close the other, a blower associated with said
forced draft inlet and adapted to exert an opera-
tive effort upon the valve member, whereby the
member will be maintained, by the pressure of
the air from the blower, in closed relation to the
natural draft inlet and in open relation to the
forced draft jnlet, a secondary air door associ-
ated with the furnace and normally in its closed
position when the valve member is in closing re-
lation with respect to the forced draft inlet, con-
necting means between said valve member and
said seccndary air door whereby upon an opera-
tive' movement of the valve member from the
ferced draft inlet to the natural draft inlet the
secondary air door will be correspondingly
opened, and a pivotally supported upwardly
swingable excess air valve communicating be-
tween the atmosphere and the said chamber, said
valve being operatively responsive to air pres-
sure within the chamber, whereby it will swing
upwardly to release air from the chamber into the
atmosphere.
JAMES MIRRA.



