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: UNITED STATES I

PATENT FFICE

. EDWARﬁ c EKLINE, OF STREATOR, ILMMHS '

HEATINC APPAR ﬁLT’US

Appllcaumn ﬁlw Mamh 35 19;;{)

ThIS invention relates to neatnw .:Lppa,l a-

-_;tus, or devices, and particularly to ftppamtus

10

of the type deglﬂued for mmparting heat to
a ﬂmd such, for: (,:sutmple as water, while the
fuid 1s bﬂm‘m circulated through the device ,
‘after which the fAuid or steam obtained from

the heated fluid may be employed fm heat—
Ing purposes, as desired. -
More speclﬁcmﬂy, the presant 111V€11t10n re-

- to- plmfch a coas;tn ction and arrangement

whereby suitable draft may be ootamud to

- bustion in a manner to obtain the max 1n11n1_ |
of eﬂ’imenf:y in the transfer of heat units to
‘the flnid civ culating through the apparatus.

20

Insure proper combustion of the fuel em-

ficient cuculatmn of the pmductf" of com-

¢l

Frequently, considerable damage has been
done by

to pmwd a dwlce so constructed and ar-

ranged as to remove a very large propor-—.

tmn of the heat units fr om the gases of con

“ bustion before they enter the stack tnerﬁby

©.35

teract mn the chﬂhnw or mehnﬂ and dampen-]_
- 1ng effect of the Wlte? on the flue spaces of
'_---i@'--a,he apparatus, and T)mmduw hot dry air to

- ecirculation  of

Se

. msuring a relatively y cool stack fmd utl
730

-155-

mg the heat units to obtain the maxim:
heating efficiency of the appamtug o

Another object of the invention is: tO pro-
vide suitable means for retaining the heat

of combustion within the appamtus to in-
sure a proper draft when | periodically start-
an o1l burner, or the

ng a bumer such as
like, which may be automatically e(}nm olled.

.Anothel ob]ect oi the invention is to pro-

vide a heat retaining wall or partition of
substantial propor tmns which is- capable of

_furmshmn hot dry air to the smoke flues over:

an appreciable period of time, thereby coun-

L for combustmn and the
the gases
thl"OHO‘h the flues of uhe devlce o

Anﬁthor object of the mventmn is to- ac-

insure perfect dra;

Lele;rﬂ e cu‘culatmn of the ﬂmd such as Water'

conflagrations resulting fro:m over--
heated” st&cks or chimneys: due to eXCessive
firing in extremely cold weather, and it is,
' therefore an object of the pr esent. invention

im

of cmnbustlon _

_m:hptcd to receive

;.aeual IFE 432 vas'

oree of heat to the ﬂmd Just prmr to 1ts leav-

1ng the apparatus.

f’& further object of the mventlon is to

_prmwh a devmﬂ of the character de escribed
wherein the fluid employed is circulated
through the device in the opposite direction
to Lhat in which the pr OJ.U.CLS of combustmn
are circulated. -

lates to heating %p*mmtuq having a down
draft, and, among other. onjects 1s intended

A stall fur ther Ob]eCE of the invention is
to improve devices of the character deseribed
1N mndw details her emaftel referred to and

partmﬂﬂﬂy pomted ou'i, in - the appended
.Clillll]ﬁ | |

ployerl 1 operating the device, and to insure

~ One embodiment of the present mvemmn
15 shown for 111115t1”1‘i,we purposes 1n the ac-
CDIIlpELHy"'I’lfJ drawings in which

Fig.
tional View throuﬂu a heating apparatus il-

Austrating an e 1b0c11111@1 it of the present in-

vention ‘md taken substantial ly as 111d10ated

by the lines 1—1 in Figs. 2 and 3;

Big. 2 1s & transverse. Settli)l]al View Laken

,subgmntmlhf aS 111(110..-:119(1 by the hne 2—2 of
Hig.1; fmd SR -

F10 318 a Qecmonal deva‘tmnal View Lake:ﬂ

_ substantlab*}r as 1n dlc wted by Lhe line 3—3 of

Fig, 1.

1In the illustr ative embodiment of the in-
venticn shown in the drawings, the appara-
- tus, designated as a Wnole by
_ng rises a setting § of brick or other suit-
able material hgwm end walls 7 and 8, side

the numeral 5

W&H% 9 and 10 and a_ ton portlon 11.

Suitably positioned within the mtemor of
the se tting preferably intermediate the end
walls 7 and 8, and extending transversely of
‘the setting betweem the 51de walls 9

1s 2 heat ‘leﬂl bing partition wall 12 of sub-

‘stantial heavy con %tuwumn and formed pref-

O"‘W--
OW -~

erably of fire brick or other suitable s
cooling maverial capable of holding and s

9 and 10

| -thronoh the demce and to apply a, 111011 de- :

55

GU_

1 15 a lonﬂlwdmal sectional eleva*

75 E

80

Liw!
ey

Iy ennhmnn_ heat over a Cempamtwely long

period of time. The partition wall, 1t will
be noted, divides the interior of the setting
intc a plnrﬂl oy of compartments as, for ex-
mnl')lah,,5 a combustion chamber 13 on one side
of the wall, and a heating chamber 14 on the
other, the COH’lbUSLlOIl charmber 13 ‘being
any smtable or de51rec1

95

100



“the pr esent insta nce, the illustrative embodi-
ment 1s shown as prowded with a nozzle 15

10

2

fuel as, for e&ample oil, or the like, and 1n

extending through a door 16, or the like,

suitably mounted in the wall 8 of the se tiing -
by which a liquid fuel may be m]ﬂcued into
the combustion chamber.

It wiil be noted that the upper end 1( ot

the partition wail 12 terminates a substant al

distance below the top portion of the sstiing.

thereby providing a passage 18 by which

communication 1s established between the

combustion chamber 18 and heating chamber

15

20

14 adjacent the upper portlons of &Jald cham-

bers.

- Suitably mounted in Lhu heating chqmbe

_14: are a plurahty of series of hollow water
baffles 19, 20, 21, 22 and 23 spaced apart from

each other and pos* itioned in the heating

chamber of the setting in staggered relatmn-'

ship with respect to each OLhGl' the ends of
alternate bafiles being post itioned md}‘lCCHu

~ one of the end walls of the setting and the

25

30

40

- gite or front end of the

e
o

50

60

partition wall 12, certain oi said baffles tor-

minating short of the pftrtltlon wall 12, and

other of said bafiles 1 terminating short of said
end wall in a manner to form a circuitous pas-

sage or flue space through the heating cham-

be for conducting *Lhe TRSES of c{)mbus;tlo
from the combustlon cha mbe*r' 13 to g stack or
chimney connection 24 shown, in the pres-

ent instance, as. posmoned 11 tle end ‘wall

7 and cammﬁmcatnm‘ with the lower or dis-
charge end of the circuitous passage or flue

space 1o med by tl 1e water batiles in the heat-
ing chamber 14. -

| In the pres&n‘t congtruction 111ustra,wd 1n
the drawings, the rear end portions of the

bafiles 19, 01 and 23 are positioned ad] acent
the rear wall 7 of the setting and the oppo-
affles 19 and 21 ter-
minate a substantial distance short of the
partition wall 12, while the forward end of

the bafiles 20 and 22 are positioned adjacent -

the partition wall 12 and the opposite or rear
ends of the baflles 20 and 22 terminate a sub-

“stantial distance short of the wall 7, thereby

causing the gases of combustion in their pas-

sage from the combustion chamber 13 to the
stack connection 24, to follow a course along
the upper and lower sides of the bafiles 19

20, 21 and 22 and aleng the lower side of the
bafﬂe 23 in the direction @ nd as mcﬁcated by

the arrows in Fig. 1.

It will be noted that the bafﬂe 23 1s of some-
what greater length than the baffles 18, 20
21 -and 22, and extends through the com-

' mumcatnw passage 18 into the combushox} -

chamber ]u:, prefembw adjacent the uppes
end thereof, and 1s provided with an qo_mleb
pipe 25 by which the heating fluid is conduct-
ed to coils or other sahable heat radiatin ng
devices (not shown) as may be desirec _
Suitably connected to one end of the low-

ermost baﬂe 19 prefel ably adjacent the suack

or nipples 32, 33,

1‘,908,02‘6 |

connection 24 at the dlscharge end of the
circuitous passage formed in the heating
chamber, 1s an inlet or return pipe 20 by
which the fluid, after passing through the
heat radiating devices is returned to the ap-
paratus and again circulated through the

7

baflles in a manner to absoxb the heat from

the gases o1 combustion passmcr through the
heating chamber.
For establishing free and unrestricted

communication between ad]acent bailles, &

plurality of fluid conducting nipples 27, 23,
29 and 30 are provided, the said nipples bemo

.adap"ued to register with apertures 51 formed
in the upper and lower walls of adjacent
‘baffles and having an area substantially equal

to the cross sectional area of the nipples.
These nipples not only Serve to conduct the
fluid from one baffie to another, but serve also
to space the adjacent end portions of the
bafiles with respect to each other. |

- Hor spacuw the baiffles at their opposite

~end portions from the nipples 27, 28, 29 and

30, a plurality of fiuid conducumo spacers

34 and 35 are prowded
having me.:ms a.:fscmmed therewith 1n the

~ form of relatively small apertures 36 formed
“in adjacent bafiles and adapted to register
~with the opening in the nipples 32, 33, 34
_ ana 35 in a manner to permit a restricted

flow of fluid through the fiuid conducting

‘spacers or nipples..

In the circulation of the fluid through the
apparatus, a relﬂtlvely small portion of the
ﬁu_..d will pass through the spacing nipples

32, 33, 84 and 35 by reason of the relatively

- smali ape**tures 36 communicating therewith,
‘thereby aveiding the excessive heatmg and
“burning out of the: spacers, and assisting, by

reason of the excessive heat absorbed in the
relatively slow passage of the fluud through

‘the spacing nipples, in accelerating the flow

oi fltud through the device. |
1t will be observed from the foregoing de-

scription that in the present arrangement,

the products of combustion are discharged
from the combustion chamber 13 ad]acent the

upper portion thereof through the commu-

nicating passage 18 and pass in a downward
direction through a circuitous passage

formed in the heatmn chamber 14, and are

conducted to the stack connection 24 adja-

cent the lower portion of the heating cham-
_ber,j while the fluid in its passage from the

intake pipe 26 follows a circuitous course

, upwardly through the baffles and connecting

nipples to the discharge or outlet pipe 25
adjacent the upper end of the combustion
chamber 13. Thus, it will be observed that

a maximium of heat units are transferred to

the fluid from the gases of combustion in

their passage through the heating chamber

and the gases are thereby more or less cooled,

and that by reason of the return pipe 26, car-
rying relatlvely cooler fluid, be ng pOSlthIled
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10

_-25 ‘tion wall 12 being of thick, heavy construe-

;adqaccnt the. st‘wk conneetwn 24 the-
of combustion are further ceoled before en-

'i,'gos,ogg-

tering the chimney or stack, thereby insur-

ing ‘a relatively cool f-‘at%ck and eliminating
5 the possibility of fire drom an overheated
- stack due to excessive
'”*-ratus -

Tt will be- obser'md also that the ﬂow of
'ﬂ._ud through the hollow bafiles is materially

Ir1 ng of the appa-—

chCelﬁ”‘ltGd not only by the high degree of

heat absorbed by th.t; slow passage of fluid

through the spacing nipples, but also by rea-
son Gi applying a high deo ree of heat from

the gases of combustlon to the fluid adjacent
‘the upper portion of the combustion cham-

ber 13 and just before the fluid leaves the

‘apparatus for passage to the coils or other
~ heat radiating devices, the apphcatmn of the
' .2'0- high degree of heat at this point producing
- ing the fluid with a maximum degree of heat
to be radiated by the coils or other:
heat radiating devices. = '

:;1‘*31(:1 acceleration of the fluid and prowd
units

In the illustrative embochment the p‘trtb

~tion and beng formed of sultable heat ab-

" the flue ¢ spaces o
‘and dry when the

30

'35

. ';45_
- taining the air in the heating chamber and

.50

~sorbing matelml serves to keep the air in
heating chamber warm-
re 1n the combustion
ch.:u 1ber 1s permmcallv extinguished or low
Liquid fuel, therebv main- -
taining a condition in the heutmﬂ‘ chamber

and ﬂue spaces whereby suitable draft there-
1IN 1S

t the

il

as 1n the use of

assvrad whenever the fuel is agQ am 10-
mtﬂd in the combustion chamber.
It will be observed from the foreﬂ*emo de-

seription that the present invention promdes
‘apparatus of high thermal effi-
“ciency, cmmble of tmnsferrmﬂ* a large num-
ber of he%t units to a large quantl‘t‘y “of A id
passing: therethrough, a: and in which the flow"

of finid. through the device
- celerated : fulthermere that suitable draft
throngh ﬂ’l@ apparatus is provided by the re-

a heating

18 materis FV 0.0~

tention of heat within the setting, and main-

ilue spaces in a dry. cond1t10n

It will also be observed that the present _
~ between said chambers and at its opposite end

“portion with said stack connection Tor con-
“ducting the gases of combustion in & down-

invention provides a device wherein a very

large proportion of the heat units are re-
“moved from the gases of combustion before
they enter the stack or chimney, thereby in-
suring a relatively cool stack, reducing the
«~ fire hazard to a minimum, and ehmma,tmﬂ'-
“7 possible damage by reason of overheating.
- Obvmu.slv, | the present invention is note
limited to t

he precise construction zmd Q1

- rapgeme nt shown and descmbed as the same

60

may be variously modified. Moreover all
the features of the invention need not be used

LGI’*]OI"‘IHV as the same may be used to ad-

vantage in variously di: Terent,_combmatmns
Cand %11b~—<30111b1m1t10ns | e
| Ha“mo thucs descmbed my mventmn what-

gélses- |

ofa setting, a solid thick hea
cooling pm*txtmn wall positioned therein mn
a manner to form a combustion chamber and’
a heating chamber in said setting and termi-
‘nating helow the upper portion Lhereof n a
‘mann
between said chambers adjacent their upper
end p01t=0ns, a ph‘rﬁhty of heﬂow fluad con-

-chambel anda
therein commu

‘between

I claim as new and desu'e to secure by Lettels
Patent is: - '

1. In a heating apparatus, the combmatlon

of a setting, a solid neat absorbing partition

wall posit: ioned therein in a manner to form

a combustlon chamber and a heating chamber-
in said setting and terminating below the

upper portion the‘i eof in a manner to provide

a communicating passage between said cham-

bers adjacent their upper end portions, a

plurality of hollow fluid conducting bqfﬂﬂs |

5

o

positioned in said heating chamber and form-

g a circuitous passage therein. communicat-
ing with the passage Detween said chambers,

&11(1 a stack connection communicating Wlﬂl

sald commu mcatmo passage.

80
said eircuitous passage at a point 1*emote f1 om

2. In a heating apparatus, the combmatmn. -

r to provide a communicating passage

ducting baffles 130&1111011@{:1 1n sald heating

nicating at one end with the
passage between said chambers s, and a stack
connectlon positioned adjacent the
tion of said setting and
the opposite end of said clrcultous passage.

3. In a heating apparatus, the combination
of a setting, a

)
lower portion thereof, a solid heat absorbing

‘partition wall positioned in said setting in a

.t abf"orbmﬂ‘ slow

forming a circuitous passage

lower por-
communicating Wlth N

stack connection adjacent the

90

i00

manner to form a combustion chan 11361‘-' and.

a L_emtmn chamber therein and ter?mnatmﬂ

below the upper portion of the setting in a

105

manner to provide a communicating passage

chamber in staggered overhppmo lehtmn-—

ship with respect to each other in a manner
to form a circuitous passage communicating

at one of its end portions with the passage

said chambers adjacent then* upper -
end 301*t10ns, a plur aht‘g? of hollow duid con-

ducting ‘baffies positioned in said heating
110

115

ward dir ectmn through the hemnn chamber,

a fluid inlet pipe com numcatmn‘ with the

Jowermost baffle in said heating cham]ﬁer and
an outlet pipe con'lmummtmn Wlth the upper-
- most baffle. -

120

4. In aheating aﬁpara,tus the combmatloﬂ |

of a setting, a stack connection adjacent the

lower portion theren:)f a Sohd heat Iet‘unm-ﬂ'

p‘Ll‘tlthl’l wall posmaned in said setting in

a manner to form a combustion cha.mber and
a heating chamber therein and terminating

below the upper portion of the setting in a
~ manuer to provide a communicating passage
between said chambers ad]acent thelr upperf

125

130



10

15

20
‘tion wall positioned in said setting in a man-

‘ner to form a combustion chamber and a
heating chamber therein and terminating be—

26

30

35

40

45

o0

4

end portmncsj a- Dlurahty of hollow fluid comn-
ducting baflles positioned in said heating
chamber in staggered overlapping relation-
ship with 1e&13ect to edch other in a manner
to form a circuitous passage communicating

at its upper end portion with the passa,o*e

between said chambers and at its lower end
portion with said stack connection for con-
ducting the gases of combustion in a substan-
tially o *1mnt31 and downward direction
throu 1oh the heating chamber,
pipe commumcatmg with the lowermost

hollow baffle in said heating chamber adja-
cent the lower end of said cll*cultous passage,

and an cutlet pipe communicating with the
uppermost baflie above the upper portlon of
qa.ld combustion chamber.

. In a heating apparatus, the combination
-of a setting, a stack connection adjacent the
lower p{)rtwn thereof, a heat retaining parti-

low the upper portion oi the setting 1n a
manner to provide a communicating pas-
sage between said chambers ad] acent their
upper end portions, a series of holiow com-
municating fluid conduct; ting baffles positioned

in said heating chamber in staggered over-
lapping 1‘81&t10ﬂ8111p with respect to each

other in a manner to form a circuitous pas-

‘sage communicating at 1ts upper end portion

with the passage between said chambers and
at its lower end portion with said stack con-
nection for conducting the gases of com-
bustion in a downward “direction through the
heating chamber, the uppermost baiile of said
series extendmg into said combustion cham-
ber, a fluid inlet pipe communicating with
the lowermost hollow baflle in said heatmcr
chamber adjacent said stack connection, and
an outlet pipe communicating with the por-
tion of the uppermost baiﬁe Posﬁmned n sud
combustion chamber.

6. In a heating apparatus, the combination
of a setting, a stack connection adjacent the
lower portlou thereof, a heat retaining parti-
tion wall positioned : in said setting in a man-

“a fluid inlet

_ i,éd'e,dgs

said combustion chamber at the top thereof

a fluid inlet pipe communicating Wlth the
lowermost hollow bafile in said heating cham-

ber adjacent said stack connection, and an
~outlet pipe communicating with the portion

of the uppermost baille pos1t10ned in sald
combustion chamber.

In witness whereof, I hereunto subscribs
my name this 19th day of Ifebruary A. D.,

EDWARD C. KLLINE.

| 1930

ner to form a combustion chambw and a

heating chamber therein and terminating
below the upper portion oi the setting 1n a

- manner to provide a commumcatmg passage

05

60

~ chamber,
B 1_'.65 |

‘between said chambers adjacent their upper'

end portions, a plu ality of hollow communi-

cating f fluid conducting baflles positioned in

said heating chamber in staggered overlap-

ping relatlonslup with respect to each other

1n a manner to form & circuitous p%ssaﬁ'e CoMm -
municating at its upper end portion Wlth_ the
passage between sald chamovers and at 1iifs

lower end portion with said stack connection

for conductmo* the gases of cmnbusbmn n a
downward Ill*ectlon through the heating
the uppeimosu beaﬂﬂ_ exuﬂdmf‘

through. sald comumunicating passage

1*1t0 |
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