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To all whom it Ml CONCEr: .
Beit known that I, Joserr M. W. KitcHEN,

- a citizen of the United States, residing in East |

Orange, in the county of Essex and State of

5 New Jersey,haveinvented certain new and use-
ful Improvements in Means for Regulating
Combustion, of whichthe following is a speci-
fication. © A -
My invention relates to heating and power-

-0 producing apparatus and their attachments;

and 1t has for its object to regulate the proc- |

ess of combustion in such apparatus. It is
-particularly adapted for use where an even
temperature is desired—as, for example, in
15 greenhouses. -
| I will deseribe a heating apparatus having
my 1nvention applied thereto, together with
several modifications of my invention, and
then point out thenovel featuresin the claims.
20 In theaccompanying drawings, Figure 1 is
~aview, partly in vertical section, of a heating
apparatus embodying my invention. Fig. 2
1s & view, partly in section, showing a modi-
fication of .my invention. Fig. 3 is a detail
25 view, partly in. section, of another modifica-
tion.. Figs. 4, 5, 6, and 7 are each detail
views of still further modifications. Fig. 8
18 a detail cross-sectional view showing a
damper involved in my invention and a dam-
- 30 per-handle. - Fig. 9 is a detail view in eleva-
~tion. Kigs. 10 and 11 are detail views on a
slightly larger scale than Fig. 9. Figs. 12
- and 13 are detail cross-sectional views. |
~ Similar lettersof reference designate corre-
- 35 sponding parts in.all of the'ﬁgure% o
A represents a hot-water boiler or any other
Heating -or power-préducing device of -ordi-
nary construction burning coal or other fuel
. and having a combustion-chamber and heat-:
- 40 absorbing cavities providing for the. reten-
~ tion in its upper levels and for admixture |
there of air and buoyant gases without allow- |
Ing of their upward escape otherwise than |
through the smoke-exit of the device, a.com-
45 mon provision in such devices, and which de-
~ vices have fuel-feed dooys or other feed-ori-
fices at considerably lower levels than the top

- of the gas-retaining cavities. . .
‘A’s Fig. 1, represents a system of radiating

erably at or above the level of the exit pro-
vided for the passage of products of combus- -
| tion. The dependent conduit  and the inlet.
.D are parts of the means provided for con-
| ducting air for combustion into the combus-

pipes which may extend through a green-
house or other structure for heating it.

and a chimney C.

-~ D represents an irlet or aperture which is

provided in the smoke-flue B. This aperture
may be located at a point in the smoke-flue be-

tween the apparatus A and chimney C, and

it is preferably located as close as possible to
the exit-opening ¢ in the heating apparatus

and in communication with this inlet or aper-
ture D is a conduit &, which is herein referred

Brepresents asmoke-flue provided between -
the combustion-chamber of the apparatus A

50

55

60
through which the products of combustion
| find their exit- into the smoke-flue. This is
shown more clearly in Figs. 2, 4, 5, and 6.
Extending downwardly from the conduit B

to.as the " dependent” conduit and which is

used in“all forms of my invention herewithin
described and shown. Thedependent conduit
d may be in one picce with the smoke-con-
may: it onto a projecting portion «Z*. The
the upper end of the.aenduit @ will be sealed
in any desired mannerso that gas cannot pass

a level as possible above the level of the feed-
door @’ of the heating apparatus, and pref-

tion-chamber and which is conveyed there-

‘intoatthe highest practical level. * Ordinarily

the dependent conduit d is a long straight

vertically-placed 6ube, and the inlet D is in
close relation with some deflecting’ and con-
ducting means for directing the air for com-
bustion Into the combustion - chamber in a -

horizontal current. " A short straight passage

70

~duit B, as shown in Fig. 2, or the conduit .
Joint between the dependent portion @° and |
75

through the joint. In preferred formsof my
‘invention the inlet D will be located at as high

8o

Qo

from the inlet D to the combustion-chamber

-is to be preferred; but the various parts which
are provided for conducting the air to the com-
-bustion-chamber may be otherwise formed..
| The air may enter the combustion-chamber

from the.top, as in Fig. 1, or the passage may



- -sition.

IO

be sinuous and enter the chamber from below,
as 1n Fig. 2, in which .case part of the route

taken bv the air is through a part of the heat-
ing apparatus. In most cases the air for com-
bustion 1s introduced into the combustion-

‘chamber at its side near the top and through

the smoke-nozzle usually proyided in that po-
Figs. 3,4, 5, 6, and T“show in section
the mternal etructure of forms constructed
for attachment in such positions. °
duction of the air for combustion at the high-

eet possible level in the combustion- chamber

~ 1s for the purpose of tending to overcome the
- difficulty of securing a quick mixing and dif-

fusion of the air and the volatilized uncon-
sumed gases which have a tendency to form a
stratum ‘of unconsumed gas at the ‘highest

level in the combustion-chamber and whlch'

- difficulty is the result of the difference in den-

20

sity of the hydrocarbon gases and of air. By
conveying the air to this high level there re-
sults a quicker admixture and diffusion of the
air and the lighter hydrocarbon gases at that

. point and a more complete combustlon of the

- paratus.

30

gases before they find their exit from the ap-

at the highest level and hence amore thorough
absor'pmon of the heat produced into the

media (air, water, or steam) surrounding the

tr a,nsmlttmﬂ'-surfeccs of the apparatus. Such
media rise as they are heated, and if they are

 heated toa high degree at the lower lcvels by

35

“media from products of combustion of a.lower
- temperature it such products are in the higher

40

the tranemlttmcr-surfacee these transmitting

provisions fail to convey heat so well to the

parts, and hence these products of a lcwer
temperature at the highest levels are likely to
pass out of the combbltlon chamber unutll-

ized; but if the heat-asorbing media of rela-
twcly low temperature first passes over the.

lower heat-transmitting surfaces having a low
degree of tempereturc the relatwe]y low de-

- greeof heat of such surfacesis ebscrbed by the

| medie., and then as the media rise progress-

ively the higher degrees of heat from the

products of ccmbuetlon of relatively higher
temperature is absorbed by the media at the
higher level. By this means of ‘applying

~ heat desirable quickness of motion-in the ab-

sorbing media is secured and a greater pro-

pcrtlcn of the heat created frcm combustion

of fuel is utilized. In all formsof my inven-

tion the inlet D will be of such a size as to

“admit all the air required for combustion in

60

‘pendent conduit ¢ may be of the same shape

all the partsof the combustion-chamber. The

conduit @ is shown as being the same or of a
larger diameter as that of ‘the inlet D. The
.diameter of -the inlet ) is generally two-thirds
of the diameter of the smoke-flue B. The de-

throughout its length, or it may be varied, as
will be seen in Fig. 7, when the main portlon

05 of the canduit is leterally enlerg'ed

- The intro-

This high introduction of air also
“tends to secure a greater production of heat

©62,012

b répresents a damper which is locited in |

the smoke-flue 3. 'This damper is closely ad-
jacent the inlet D. In some forms of my in-

‘vention the demper b is between the chimney
Vv in-

C and the inlet D." In other forms of my
vention (see particularly Figs. 4 and 5) the

-

damper is between the inlet D and the exit-

opening .

bustion in- the heating-cavities of the appa-
ratus, thus securing the important element of
time to effect a better admixture and trans-
fusion of the air and the volatilized gases and

A prominent function of the
“damper b is t0 hold back the products of com-

75

their more complete combustion and conse-.

guent transmission of the heat thus created
through the transmitting-surface to the ab-
SOY bmcr media.

ent conduit will be mainly excess products
that are usually lost. . It will- be seen from
Fig. 8 that the damper B is cut away at its

per1pherv in order that there shall always be

a vent in the smoke-flue for some gaseous
products. When gaseous products of com-
bustion enter the dependent conduit, they
more or less prevent air for combustion en-

tering the combustion-chamber through the

80

In the forms of my inven- -
tion where the damper b is provided. between
the inlet D and the chimney C another func-
t1on is to obstruct the smoke-flue B, and there-
by divert into the dependent conduit d gase-
.ous products of combustion.
products of combustion entering the depend-

‘The gaseous

00

95

fur-mlet thereby decreasing the rate of com- .

bustion in the combustion- chamber

-~ Assoon
as the combustion’ process is decreased suffi-

ciently atmospheric pressure acting upwardly -

in the dependent conduit will force the gase-

ous products back into the combustion- cham-.
“ber, they being followed therein by air for
ccmbustlcn, which then enters throuweh the

105

inlet D. . The dependent, conduit must beof
a sufficient length to contain a column of air

of sufficient size to counterbalance any gas-

pressure from the combustion- chambér acting
downwardly in the conduit.

It is usuelly.

110

carried below the grate-line of the apparatus

A and usually to the floor. Being constricted

in this manner it prevents the emission of gs

into the room containing the apparatus A.
The dependent conduit.is perviousat itslower
end. It is heré shown as being completely
open and being provided on.its end with a

873

hood or cap d°, having openings @°. By hav-

1ng the entrance to the dependent condulb for

alr for combustion ata low level the air used

1s cooler and more condensed than if the air
‘were taken from a higher level.
ume for volume more oxygen is carried into

the combustion- chamber than would be the

case if warmer air were introduced. This fa-
Further-

cilitates more intense combustion.
more, suiich amounts of the cooler air as escape

combustion with the gases in the upper parts

of the combustion-chamber gravitate more ef-
fectively and qulckly to the fuel mess'in the

Hence vol-

120
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duit may be extended lower than the floor-

line and even to the out-of-doors atmosphere
" in order that cool and fresh air for combus-
“tion may be secured. | |
‘The quantity of air passing throu O*h the inlet

D %hould be controlled by smtable means.

10

15

RO

25"
. other face of the damper deflects downw ardly
away from the products of combustion the air:

R0

Such means are here shown as consisting of a
damper. In some cases the ‘damper is pro-
vided in the dependent conduit &, and 1t is lo-

cated therein closely adjacent the inlet D. 1
- have shown such a damper « in Fig. 6.
Figs. 1, 2, 3, and 7 the damper «/ is shown as
| belncr placed directly in the inlet D.

In these
forms the damper @’ serves to deflect the air
for combustion towa,rd the combustion-cham-
ber. InFigs.4and5 smo'le damper1s shown

for controlling the smoke-flue B : and for con-

trolling the 1nlpt D. This damper may ¢on-
Vementl;r be the damper .

air for combustion. One of the faces of the
damper /) deflects the products of combustion
upward and away from the inlet D, while the

for combustion and facilitates its low into.the
chamber of combustion. The various means
provided in my invention for deflecting and
directing. air for combustion have for their

purpose- to secure a quick unobstructed flow

of the adequate volume of air needed in the

- ecombustion process and to obviate the usual

35

objectionable slowness of the indirect down-

wardly-flowing current of air uged in inven-

tionis which supply most of the air for com-

bustion above the top of the fuel mass, To

turther assist in the deflection of the alr for

40

45

combustion to the combustmn chamber, a par-

tition.d* may be used..

- In Fig. 6 1 have shown in-section a pmtot

Q. preferled torm of my invention, which has

acheck-draft¢’, and this form is applled where
the smoke-flue e\tends vertically fora portion
of its length. In this case, as also in FY 1o, 5,

the partition &' is lloruonmlh Pro Jectod b0~

ward the combustion-chamber. - It is obmom

- that the same arrangement as ShOWI’l in Hie.

50
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" the dampers b .

65

6 may be applied to the smoke-flue B, wher*e-~_’
it extends for a portion of its length in a hori-
- zontal direction.

In FKig. 4 the partition *
1s shown as being in the form of a- hood, and

the curved portlon of the partition assmts I

the defiection of ajr for combustion. The par-

tition d’ also prevents any downdratt.s that

may be in a portion of the smoke-flue Inter-

fering with the proper operation of my in-
The partition d* in FIG‘S 5 and 6

vention.
also has the like function.
}* represents stops which are provlded tor

size and contouras to prevent leakage around

the perlphel y of the dampers ) &' The lower -

stop . provlded for the damper b in Flgs

In.

In this form of |
invention the damper haa the function of sepa--
rating the products of combustion from the

These stops are of such.

Ttis obmous that the » dependentcon- |

!

flue.

-

3, and 7, extends upwar dly to about the axis

of the dmnpm b, as shown in Fig. 12, and acts
to prevent down and up dr afts inter fering

with the proper working of my invention.

D* represents a second conduit, which is de-
pendent from the smoke-flue B.
sents a damper provided in said conduit.

chimney C and the damper % and preferably
near the chimmney, and it constitutes a check-
draft. .
D% as shown in Fig. 2, the Hlue of the.chimney
C may be extended bolow the smoke-flue B,
and at its end a damper ¢ may be provided, as

shown in Fig. 3, .and for the same purpose.

Instead of having a dependent conduit

70
-D*repre- .

The.
dependent conduit D? is located between the

7_5'

30

Instead other fm'mq of. check drafts may be

used.
Erepresents a preqqm C- en'ulfl,tor connected
with the apparatus A. This regulator may,

through suitable connections D“' control any
of the dampers involved in my Invention.

1t

1s here shown (see Fig. 2) as being connected -

“with th(, dampérs D? and 5 and with the dam-

per «" ot the ash-pit door. Instead of a pres-
surc-regulatora thermoqt&t or other automatic

9o

devicemay beemployed. Eachof thedampers.

D', 4, and 4 is provided with a handle. I

have shown the damper 4 as belnu provided

with a handle 4" and the damper A w1th a han-
dle &*. These handles may be of any conven-

ient desion and construction.

95

In the s various figures, 7 repr esenta luws for

l)oltmﬂ' the scetions toa'ether -
In the dmwmtrs Fw's 8, 9,10, and" 11,

-whichshowa partlculal form of chunper struc-
ture that may be.used in my invention, ¢ rep-

100

resentsan indicating and retention dml,c slots
11} whwh the handle /' is pressed by the > spring

H'. {™ 1is an indicating-pointer.
wire parts of the handle. /" is a cast-iron
part of the handle.
pintle 5. " is a nut. "
part of the end of the pintle:
« 1s the dependent condluit.
per-blade.

B is the smolke-
/18 a dam-

A ratchet and 111fllcatmfr-d1.1] of any desired

form and arrangement may be employed in
connection with ‘each dampér-handle to indi-
cate the position ot the damper and ret,un 1t
In position. -

it and 4° are.

105

H' is 2 hearing for the .
1s the thre..tded -

I.1O

1_15*.

For convenience in making, applying, a,nd'_

operating my invention in connectlon with
heating and power- -producing apparatus al-

ready 11:1513(111{*(1 various elements necessary to

my invention may be conveniently contained

in a T-shaped structure which is inserted in .
the course of the smoke-flue of the apparatus

as close as possible to the heating apparatus.

120

For cénvenience: I refer to this structure as -

One

a T in the specification and eclaims..

125

branch of the. T i$ so constructed as to be con-

veniently attached to the smoke-nozzle of the

heating apparatus by an intermediate sectlon
of flue- -piping: Anether branch of the T is
made to Join onto the part of the :.-.moke-con-

130



“duit leading from the T to the chlmnev

The
other branch of the T 'is made so as to be at-

. tached to a dependent -conduit, which has been

IO

herein previously described and which is pro-

Jected downwardly from that branch. In the
T are usvally two dempere, one for control-

“ling the supply of air for combustion and the

other for controlling the passage of products

.of combustion throucrh the T. Handles for
the dampers and means for indicating the po-

- sition of the dampers and fixing them in po-

5

- sition are attached to the T externally

some simple forms one damper suffices to fulfil
-both functlons, as stated. Means for deflect-

In

mﬂ' the air for combustion are also mcluded

-~ In the structure of the T.

- 20

Hewng thus deserlbed my invention, whet |

I claim 1s— |
1. In a heating or power—producmﬁ' a,ppa-

: ratus, the combination of a combustion-cham-
- ber, the heating-cavities of said apparatus, an.

~air-inlet, a dependent conduit, means for the
| mtroductlon of nnvitiated air for combustion

30

into the highest parts of said combustlon—'
chamber at about where" the waste gaseous

products of combustion -escape from said
shamber, means for controlling the passage of
air through said inlet, means for deflecting

- said air toward the combustion-chamber and
means for tending to keep apart ingoing air |
- for combustion and outgoing waste products.

of combustion, said chamber and said cemtleé

" being construeted and disposed to receive and

35

retain in their upper levels and above the
level of the feed-door of the apparatus air and

* hot volatilized gaseous products through the

_40_

force of atmosl:)herlc pressure acting upwerdly

feed-cdoor and the floor-line on which the ap-

‘paratus rests and connected at its hwhest end
45 |

with sald air-inlet. |
2. In a heating or power—producmv appa-

" ratus, the cembmatlon of a combustion-cham-

50

ber, a conduit for conveying away gaseous
-products from said chamber, an air-inlet in
said conduit located closely ad]ecent to said
chamber, means for controlling the passage of
air through said inlet and deﬂectmg said air

. to said combustlon-chamber and a dependent

55

conduit, said dependent condmt being con-

nected ‘with said air-inlet and being dlrectly |

~ open to the atmosphere at its lower end, said

dependent conduit and said chamber being ar-

ranged and disposed to retain in-their cavities

60

and to prevent through atmospheric pressure

acting upwardly in said cavities the escape of

-gaseous products of combustion therefrom ex-
eept through the aperture provided in said
chamber for the exit of waste gaseous prod-
ucts of combuystion, said controllmcr means be-

-

762,012

ing dleposed to facilitate and qulcken the pas- 65

sage of gases through deflection.

3. In combination with the combustlon-'

chamber of a heating or power -producing ap--

paratus, a conduit for conducting therefrom
the gaseous products of combustion, said con-
duit containing means for controlling the pas-

sage of products of ecombustion therethrough
and for deflecting said products away from an
{ air-inlet provided in said conduit adjacent to

75

said combustion- -chamber, said inlet provid-

ing for an ingress of air for combustion, a de-

70

pendeut condmt connected with said air-inlet -
for conveying air to said inlet from a level

| below that of .the feed-door of said apparatus,

a partition adjacent to said air-inlet prov_id-
ing for the obstruction and holding back of

and tending to prevent the flow past said air-

30

inlet into seld combustion-chamber and into

said dependent conduit of downdrafts in said
“conduit for gaseous products of combustion,
'. e,_nd of means for controlhing the passage of‘
“alr through said inlet and for deflecting air

for combustion toward the combuetwn-dnm-- |
ber.

4. In a heating or power- producmcr appa-
ratus, the combination of a combustion-cham-
ber, a.- conduit for conveying away gaseous
produete of combustion from said chamber, an
air-inlet, said inlet being at a level below the

level tr a,versed by said products through said
conduit and communicating with said “cham-
‘ber.at alevel below the level traversed by said
products in said-conduit and at about where .
‘the . said products leave said chamber, and
means for preventing the direct passage of-
‘said air from said inlet to the level traversed :
‘except at the exit provided for the escape of |
. waste gaseous products of combustion, said
dependent conduit being vertically dlspoeed |
and being directly open to the atmosphere in
its lowermost end at a level between the said

by said produets of combustion, and for con-

trolling the passage of said ’air through said

inlet. and for deflecting sald -air towe,rd the

combustion-chamber, sald conduit, inlet and
means allowing for the entrance to said cham-

90

95

100

10§

ber of all the air needed for combustion in-

said chamber and allowing for the.escape of
all gaseous products ot combustlon G*enereted
in said chamber. |

5. In a heating or power—-pmduemw appa—

‘ratus, the combination of a combustion-cham-
ber closed to the passage through its peripheral’

IIO

walls of gascous products of combustion in .

its hlcrhest levels at points other than that pro-
vlded for the exit therefrom of said gaseous

115

products, a conduit for conducting producte |

‘of combustion from said combustion-cham-

ber, said conduit having an inlet for air £ ~

combustion at about the level of the point of -

120

exit from the combustion-chamber of said

products of combustion, a dependent conduit’

tween the levels of the feed-door of said ap-
paratus and the line of the floor on which the

| apparatus rests, means for controlling the

“extended from said inlet and having a lowest
vertical part with an opening at its lmyer end
for the entrance of air for combustion be-

125 -
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passage of” products of combustlon and for
controlling the passage of air through said in-
~let and for deflecting the air towar d the com-

‘bustion-chamber. |

6. In a heating or power- prodummr appa—

- ra,tus., the combination of a combustion-cham-

- ing an inlet for air’ for combustion, means
10

ber, a conduit for conducting gaseous prod-

ucts from said combustlon chamber-and havﬂ

closely ad]acent to said -inlet for contl olling

the gases passing through said conduit and for
deﬂectmo‘ the gaseous products of combustion |
AWay from said inlet, said means being bie-
tween the said inlet and a Phlmnev, and means |

for controlling the passage of air through said
inlet-and deflecting :said air toward the sald

. combustion- chamber said combination pro-
~ viding routes frec. from structu ral obstacles
" to the passage of gases between said inlet and

20

said conibustion - chambor and between said |

combustion - chamber and said controlling
means for the products of combustion that

- would interfere with a free, quick and unob-
 structed passage of gases through said routes.
25
~ber providing above its fuel-feed door a cavity -
for the retention and admixture of air and

7. In combmatlon with a combustmn cham-

- combustible gases and having an upper con-

30

vexity or heat—tranqmlttmﬂ' wall impervious
to gases otherwise than throucrh the exit pro-.

| V1ded for waste gaseous pmducts of combus-

) combusmon and having aninlet therein for air |
for combustion, located closely adjacent to
said combustlon chamber and  connecting

.35

tion, a conduit for car rying away products of

therewith at-about where the productq of com-

“bustion find their exit therefrom, a vertical-|

_.""d@pendent conduit extending from said inlet

.40

for.air, to a level ‘between that of the feed-
door and that of the floor-line, and pmmded
at its lowest end with a free aperture opening

~immediately: to the atmosphere, said depend-

45

“ent conduit being impervious to the passage
of pases at amﬁ pomt other than through an
exit at 1ts 3unct10n with the said air-inletand"
at %he openingat its lower end means for con--
~trolling the passage of air thmurrh said de- |
: pendent conduit and inlet and for deflecting
~ saidair toward the said combustion- chamber )

50

and an obstructive damper in said conduit for
carrying away the products of combustion. -

8. Ina heatmcr or power—produomg appa{'

. ratus. the eombmatlon of a combustion-cham-

- ber constructed for the retention in its higher

levels of volatilized combustlhle gases throuo'h

~ theaction of atmospheric. pressure, means for

6o

prodiicing an induced dratt in said appammq

means for introducing air for combustion into
said chamber at about whero the waste gaseous
products leave said cham ber, and for prevent—ﬁ_
ing ‘through atmospheric pressure emission
' therethmua‘h of gaseous product% of combus—,
tion, nther ﬂ'as traversing and retammﬂ' cavi- |

5

ties in said a,pp‘u atus, said C‘I\'ltle% hemtr con- .

structed and (]1sposed to prev onit the c.uﬂh at~
mospheric pressure the emission of 1)10ducts

of combustion therefrom except through the -

exits for waste products of combnstmn, means
for controlling the quantity of air introduced
into the combustlon chamber, the said ~gas
traversing cavities chamber and said air-intro-

ducing means being disposed at levels to re-"
‘tain therem hot gases at substantml]v the same

level and stratum., . | |
9. In a heating or power-pmducmfr appa—-

63

70

. ratus the comblmtwn of a ¢combustion-cham- - ,
ber, a fuel-feed door for said apparatus, said

mmbustlon chamber comprising a gas-retain-

‘ing cavity located above the level of the top
| of “said fuel-feed door, an exit-aperture in the
peripheral walls of said combustion- chamber

| for the exit of waste gases, a conduit for i con-

80

veying away waste gascous products of com-

bustion, means for contmvllmﬂP said condult;
for said waste gaseous productq an air-inlet
located closely a,d]acent to said combustion- -
chamber, means for deflecting air received .
_throuo'h sald m]et and for du*ectmfr and con-
veying said air to and through the pemphem]'
walls of said ecombustion- chamber and there
ending, .at a point about where the waste
gases find their exit Trom the said combustlon—_ )
“chamber, a dependent air-conduit impervious
‘to gas at 1ts side walls but having upper and
Tower openings, the last being open to the at-

mosphere at a oint below the lower level of

said feed-door and about perpendlcularlv he-.

9

95

low said air-inlet, the upper opening conneet-

ing ‘with said alr-mlet said air-inlet and the
point of introduction for air through said pe-
| riphery being at a level above the uppér level
of said feed- door but at a level entirely below”
the level traversed by.the waste. products of

TOO"

com bustlon after their exit from s*ud comlms— i

_'tlon-chamher, said elements for air introduc-
tion being so constructed and dlqposed as to
avoid the entrance into their cavities of hot:
‘gaseous products of COlIlbll"-}thIl while said

105

gases.are vertically rising and to avoid the .

‘impingement of hot VO]‘],tIl]ZBd rising gases.
~or flame with the external peripheral walls of
said elements for air introduction. '

110

10, In combmatlon ‘with: the. combiistmn-; | '

chamber of a heating or power-producing ap- .
paratus- pmﬂded w1th a oas
mixing eavity above the fuel-feed: orlhce of
said' combustion - chamber, a smoké-conduit

| communicating therewith, means for control-
ling the passage . of products of . combustlon'_'_'_.

' -therethroucrh and for deﬂectmg said products
from air for combustion, means. for introduc- -
ing air for combustion into said' cembustwn—_ s
| _clnmbercompmslntr ftdependent conduitopen .
-to the atmosphere at a point. near enough fo .
the floor-line on which the’ a.pparatus rests to

retaini Ing anﬁ

" provide agamst the emission of - products of

ad- 1

120 .
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conibustion from the lower’end thereof, and
communicating at the upper end with the

_amohe—condult means for controlling the air..

introduced, means for keeping the air and

products of combustion in separate strata, and

visible means located externally to said air-
introducing meansfor indicating the position
of and for admstmﬂ' said controllmcr means and
for retaining said meansinany deSIPed poeltlon
and for*thus indicating the amount of : air and
gases passing throucrh sald conduits. |

11. In comblnatlon with the eombustlen-_
chamber of a heating or power-producing ap-

paratus, a chimney. a conduit for conducting
products of eombustlon from said chamber to

“said chimney and containing means for con-
trolling the passage of said. products there-
throu G'h and for deflecting away said products

from an air-inlet, means independent of said
apparatus providing for the control of the
dratt induced by said chimney, a dependent
air-conduit located closely adjacent to said ap-
paratus and having two openings one at the

top communicating with the smolke-conduit
and with the hlcrher levels of said combustion- |
~ chamber and the other at the lowest part of
- said conduit opening to the atmOSphere at a
sufficiently-low level to prevent the emission

fromsaid lowest opening of products of com-
bustion, and means providing for the deflec-

tion of air from said dependent COI;ldult tosaid

combustion-chamber.

- 12! In combination with the combustion-
chamber of a heating or power-producing ap-
paratus providing against the upwardly emis-
sion of products of combuetion through any
part of the walls in the . upper levels of said

- chamber other than through the opening pro-

40

45

low as to prevent the cmission of gaseous

55

60

vided for the exit of gaseous products of com-
bustion, a conduit for conducting said “prod-
ucts therefrom, a damper in said conduit
which when closed provides for a partial pas-

sage of gases at one side of ‘said cendmt stops

in said -conduit providing when said r]amper

1s closed against peripheral leakage around

sald damper at all palte other than where a

partial passage of gas is plowded for, means |

comprising a. dependmo' ¢onduit for mtroduc-

ing air into the combustion-chamber at about |

where the gaseous ‘products of combustion

leave the ‘combustion-chamber and for tak-

ing in said air for combustion at a level so

products of combustion’ at its lowest part, a
solid damper in said dependent: condrwit, and
stops 1n said dependent -conduit for prevent-
ing leakage around the. entire perlphel y of
said solid damper T

13. In combination with' a combustion-
chamber, a conduit for conducting therefrem
products of eombustlon an m]et for air for
combustion in said condult a dependent air-

COI]dlllt extendmcr from sald mlet means for |

e

controlling the products of cembustlen and
‘the passage of air through the airsinlet-and 65
for deflecting said air toward the combustion-
“chamber, ‘said means comprising a damper .
‘and a horizontally-disposed partition for also |
‘deflecting the air toward the combustion- .
i chamber and to preventdirect drafts betweer
said first-named conduit and said inlet for air, -
said partition being disposed at a lower level |
‘than the level traversed by said products of

combustion in said conduit.
14. In .combination with a cembustlon-

let in said eonduit for air for combustlen 2

dependent vertical air-introducing conduit ex- -

tending from said inlet and lecated closely

adjacent to said combustion-chamber, said de-
pendent conduit opening directly to the at-.
‘mosphere at its 'le'wer end, means for control-
ling the passage of air throun‘h the air-inlet
and deflecting said air toward the combustion-
| chamber b&ld means comprising a damper and

horuontally—dlsposed partition extending

frem sald inlet toward said combustion- eham—-_

ber, a damper for controlling the conduit for
products of combustion, and a check-draft for

'*separatelv controlling the induced draft act-

70

75 .
chamber, a conduit for conducting away prod- o
ucts of combustion from said chamber, an in-

30

85

Qo0

ing in said conduit for conducting away pr ed—_ .'

'ucte of combustion.
'15. Inaheating apparatus the eembmatloni

01L a combustion- chamber a conduit for con-

‘ducting away products of combustion, means
for centre]lmcr the passage of gases through

said conduit, means for 1ntr0duemcr air for
combustion in said combustion- chamber at a
level above the feed-door of said apparatus

o5

100

and below the level traversed by the conduct--

ed-away products of combustion, a horizon-.

tally-disposed partition for deﬂectmo* air for
combustion at a levél below said partition,

and a check-draft, said check-draft and the
means for mtroduemcr air being arranged on

opposite sides of the means . fer eentre]hncr
the conduit for products of combustion.

105

'16. In combination with the combustmﬁ- |

chamber and heating-cavities of a heating or
power-producing apparatus provided with a

110

smoke-conduit for conveying away the gase-.

conduit and gas-reservoir 1ocated closely adja-
cent to said apparatus and communicating at

ous products of combustion, adependent alr-

115

a high level with said combustion-chamber

and cavltles through or near the aperture pro-

vided for the outflow of gaseous products of -

| combustion from said apparatus, means at the
“upper part of said dependent conduit provid-
"ing for the deﬂeetmn toward the said heating- |
cavities of air for combustion passing throucrh |

said dependent conduit and for fauhtatmcr a. .

quickness of flow of said air, means tendmﬂ' to
| prevent the passing of gaseous currents be-
tvﬁeen sald dependent conduit and said smoke-

4258°
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conduit in a direction away from said appa-
ratus, and the passing to the said apparatus

of cold downdrafts in said smoke -conduit
emanating from sources other than through
said dependent conduit, means for controlling
the amounts of air passing through said de-

passage of products of combustion thl(}uﬂ'h
sald smoke-conduit and for holding back the

products of combustion for-the purpose set
forth, means for fixing in positionand for in-.
‘dicating the position thereof of such control-
ling means, and means for controlling the in-

temltv of the natural draft actmﬂ' in said
%pparatua | ~
- Tn combination w1th a combustion-

chambel and hteral]v placed to said chamber
- a closely adjacent &
duit divided by a horizontal partition into an
‘upper part and a lower part, the upper part
communicating with the said combustion-
chamber at a level above the horizontal parti-

nd Wrtlcallv-dlqposed con-

tion and providing for the conveying away

from said combustion - chamber of gaseous |

products of combustion and prowded with a

damper for controlling the passage of gases
therethrough, the lower part also communi-

cating Wlth qald combustion-chamber but at a

lowerlevel than that of thesaid horizontal par-

30

- tition bemﬂ' so disposed as to deflect air to the

49

50

55

tition and at about where the gaseous products.
of combustion leave the sald chamber, -and

said lower part having an opening to the at-

mosphere for the admission of air at a level |
" below that which would permit the emission |

35

of gaseous pr oducts of combustion from the
lower opening of said lower part, and a
damper for ,controlling the passage of air
through said lower part, said horizontal par-

combustwn chdmber and to preventthe direct

up-and-down passing of gases between the up-
per and lower parts of sald VGPB]C&]]V—(]IS[)OS(‘(] |

Icondmt

18.  In combination with the, combuqtmn-

chamber of a heating or power-producing ap-
paratus having a smolke- flue, a T provided
with' means for connection. with- the smoke-

flue, with the combustion-chamber, and with-

a dependent conduit providing for the con-

veyance of air for combustion, said T being
provided with means for passing air for com-
bustion and gaseous products of. combustion
said T being provided with
mieans for controllmw the passage -of said air

therethrou O'h

and said products: bherethrouc"‘h and being
provided with means.for preventing perlph—

“eral leakdge of gases past such controlling

6o

means, and. said T being provided with means
for deflecting air for: combustwn toward the |
said combuetlon-chamber | |
-19.; In a heating or power: pl‘OdHCIDG‘ appa-,
ra,tuﬂ the combination of: a combustion-cham-

ber, a smoke-flue, a dependent’ air-conduit, a.

| detachablu structure loca.tedclose to aiud cham-

{

.y

‘her and mterpoqed between said chamber and
said flue, said structure comprising means for

63

connectlon with said chamber and with said -

flue and a passage therethrough for waste gase-

ous products and a damper for controlling

sald passage and a passage therein for air for

70 .

combustion and a da,mpet for controlling said

passage for air and for introducing into the
combustion-chamber at a level above the level .

of the feed-door of said apparatus the air
needed for combustion. in ‘said chamber, said
structure also comprising fixed means for pre-

venting an ingress of air for combustion into
the combustion - chamber in excess of the.

amount that after its consumption and in con-
junction with volatilized .gaseous products is

provided an avenue of escape through the said

passage for waste gaseous-products, “said struc-

ture also comprising means for the deflection

75

8o

of said air to said chamber and for the con- -

nection of said structure with said dependent, -
air cqndmt, said dependent conduit extendmﬂ',
from said structure and being dmposed na

substdntially vertical line and bemﬂ' 1Impervi-
ous to gases except as to its extreme upper.and

lower ends and arranged to prevent through
‘the force of atmoqpllerlc pressure the emis-

sion of products of combustion from its low-

est end, and means for externally indicating
the relatlve positions of and for holding in po-
‘sition the dampers controlling the passage of

gases through said structure.
20. Ina heatmﬂ' or power-producmw appa-

ber comprising a dome or upper. cavity hav-
ihg an exit for waste gases and having an im-

| pervious casing or wall in its lateral and up-
per periphery for the retention of hot oaseous
products of combustion at all points exceptat -

the exit for smoke and waste gases said cav-

ity being constructed to retain said products

~t11r0ugh the upwardly action of atmospheric

QO

95

‘ratus, the combination of & compustion-cham-

100

105

pressure, a smoke-flue extending from said

apparatus to a chimney, an air- -inlet.foraif for

combustion located closely ad]ommcr said

| chamber, means for the deflection.of an up-

110

Wardly-movm and substantially vertical éur-
rent of air passing through said inlet, means

for the conveyance of said deflected current |
into the high levels of said chamber at about

where the burned gaseous products of combus-

tion pass out therefmm said deflected current.

being conveyed at a. Ievel below the level trav-

ersed by the outgoing products of combustion
that pass throug oh said flue, means to prevent
the dlrect passage of alr—currents between said
air-inlet and said chlmnev, means for eontrol- .

1":5-'

120

ling the amount of air passing through said

inlet and means for controlling the gases pass-

ing from said chamber to Sald ﬂh;mney, said

combination being constructed to prevent
4:hroucrh the repression of atmospheric: pres-

sure the emission of and escape from said comix,
bmatlon of ga,seous products of combusmon

125
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ddwnwardly through said alr-inlet, said ele- *tb this specification in the presence of two sul)-
ments being disposed in their relation to each ! seri bing witnesses. ~ |
-other at levels to maintain an equilibrious bal- | °~ TP MW Tr TSI T
ance of azdl retention in their cavities of ase. | - JOSEPH M. W. KITCHEN.
5 ous produets of combustion except at the exit Witnesses: ‘

for smoke and waste gases. _ - Geo. K. Crusk,
Intestimony whereof I have signed my-name CHARLES S. JoNgs.
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