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PATENT OFFHCE

2 011,847
VENTILATED HEARTH

| Lee S Chadwnck Shaker Hewhts, O]‘LO, a,ssrugnur

to Perfection Stove Company, Clevela,nd Ohlo

- a corpamtwn uf Ohm

Apphcatwn May 3, 1932 Sena,l Na 603 951 N

2 Clalms.

ThlS mventwn 1mlates ta 011 burmng appamtus
tha,t is intended primarily for use in fumaces
though' not necessarily restricted to such an as-
sociation. According to the embodlment herein

disclosed, the apparatus comprises, gener ally, a

hearth, together witix a structure for f-‘upportmg
the hearth in the bottom of the combustlon
chamber or fire box of & fum&ce at about the

| usual elevation of the grate which it replaces;
10-

and located- cemmlly of the hearth: is a suitably

driven atonLZﬂr of the spinning type, mcorporat-

- ing a fan, for drawing in fuel oil and air and
. spraying the former miged with the latter out-

15
- " present- strueture is qulte similar to the oil burn—-
- ing apparatus dlscir.}sed and claimed in a: capend-

ing application filed Jomtly by Marc Resek, John

201

substantmily hor 13011133,1 sheet ‘across
Tne

wardiy-in &
the heszrth wh ere it is ignited and burns.

A. Dahlstrom and myself July 27, 1929, Serial
No. 281,600; but as-will be appreclated from the

: -mllowmg dlsclosure the instant invention, in its

o broader aspect is not llzmted to th1s specific type
~ of ‘atomizer, nor to ‘Lhe partlcular kmd of struf‘-

| 'ture described.

'The uwentmn broacﬂy, is a ventﬂated hearth
combmed with: suitable means for supplymg -0il
and air 11 the form of a combustlble m;lxture and

by reason of whose novel constmctmn any vapors.

30
by the aforesaid means and are entrained and
delivered with the air to the zone of combustwn

- This &Vﬁldu the undesirable and,
35

40

50

layers of hearth. cement.
assemabled the said’ Tayels adhere to centactlng

generated Wlthm 8 SPace.or Iecess prov1ded for
he purpose or within incidental cremces or pas-
sageways of the health structure, are drawn in

111 SOIIIE‘ 11‘1-

stancﬂs injurious eﬁect of such vapors explodmg
or burmng beneath the hearth or about the edges

| thereﬂf and beyond the normal Zone of combus—
| tmn - | | |

in. thﬂ 1ﬂsent embodlment as in the struc-

ture disclosed in the above: ‘mentioned applica-

tion, the portion of ‘the hearth that is directly
expﬂs@d to the intense heat of the fire is made of

" refractory material, such as fire clay or brick or
. hearth cement, that is'more or less fragile, while

underlymg ‘and sarmhndmg said: portwn is -a

‘metal casing constmcted of a plurahty of parts.

The refractory portion of the hearth; as herem-
after more lely expla_ned con31sts of a rim of-

fire - ¢lay. or brick segments. and of superposed
When the burner is

- parts of the metal casing, but. after the burner has

" been in use for a very short time said layers pull
'--a,way from such parts, due to .the heating and
coohng ef the hearth. cement and not mfre- |

Figo2dls a
Fig.1lona cenmdembly enlarged scale, and indi-

cating the way 'in. which the hearth cement por-
tions of the structure pull away from the metal
~ parts thereof, and Figs. 3 and 4 are a plan view
snd edge clevation, respectively, of one section of 4
the spacer-through which the refractory. portion
of the hearth is sustained above and in properly

(Cl 158——4)

quently cracks occur all the way down through

the layers.

will presently appear. .

These conditions are indicated in
the larger sectional detaﬂ of the drawings, as
“According to my present
~invention, all cracks, joints and openings of said
casing  .are preferably cemented or otherwise
‘tightly sealed, insofar as such is possible, and a
-space of appreciable. capacity is desirably provid-
 ed between the underneath side of the refractory
portion of the hearth and the supporting casing,
- which spat,e communicates freely with the duct or
- passageway through which air is deliver ed to the

o

10

zone of combustion., . If, in the use of the burner, - '

oil gains access to the aforesaid space and is

vaporized by heat trans*mtted to it through the

refr actory or metallic por tions of the hearth, the

suction of the air supplying means will draw addi-

tional air in through the cracks and crevices be-

tweeri. the refractory portion of the hearth and

- the’ hearth casing and through any cracks which.

may have occurred in. the . refmctory body itself

‘and through the. aforesaid .space, sweeping the

20

vapors from said space. and delivering them with

the air to the zone of cgmbustmn as above de-.' |

| scrlbed - -
Aside Irom the fundamenta,l purpose of pro-‘-

deg a ventilated hearth of the general charac-

" ter set: forth, the invention has as further objects
the provision of a construction that is simple, effi-

c.;ent economical and convenient of assembly..

| 25_.._5_.:-

| 3'0-_.
 _Other objects: and advantages wﬂl appear as I o
proceed to describe ‘the: invention in detail by

reference to the accompanying drawings, where- - .

in-Fig. 1 is a central vertical section flom front

to rear through oil burning apparatus mcorporat— .
ing the invention and through the adjacent parts
of g furnace in which the apparatus is installed,
the fuel atomizer. and fan, and the motor by

which they are driven, being shown in elevatmn
a fragmentary detail showing a part of

spaced relatmn to the bottom of the hearth cas—
mg

through the usua_,l opening a’, and the bottom af

The furnace in whmh the appamtus is shmmf
i mstalled and of which only the lower portion is
included in Fig. 1, is of standard type and con-
;structmn and is demgna,ted generally by tne refer-
ence character A. Access is had to the ash pit ¢ -

490



10

the ash plt is shown as f.ormed by the floor a2.

Situated above the ash pit is the combustion

chamber or fire box a3.

‘The o0il burning apparatue oons:tsts of th_ree"
major parts which may be designated as fol-

lows: the lower or bottom unit assembly i, the

~upper or top unit assembly 2, a.nd the hea,rth 3.

The structure comprising these ma,jor parts is
supported a suitable distance above: the floor az
by legs 5, with the hearth 3 disposed in the lower

~ portion of the fire-box or combustion chamber a3.

An air supply conduit 6 opens into, and extends

Torwardly from, the bottom unit assembly I

15

20

_25

30

35

40

of superposed layers of hearth cement..

~through an opening in a plate T that closes the

ash pit opening a’. A damper 8 is adjustably
connected to the front of the air supply conduit

and by means of this the amount of air a.drmtted-

to the apparatus may be controlled.
The unit assembly | is made up of a bottom

_Wall 10, a peripheral wall 11, and a top wall 12,

naving relatively large openings 13. The top

unit assembly 2 includes a pan-like housing whose
- body portion is drawn from sheet metal to form -
a bottom 14 and a side wall 15, the former wall
being provided with openings 16 that register with

the openiings §3 in the top of the unit assembly |.

The upper edge of the side wall i5 is flanged ou_t- |

wardly at i1, and suitably secured thereto is the
periphery of a top 18, the central portion of

which is offset upwardly to form a cylindrical ex-
- tension 19, having openings 20.

Said extension
has formed integral with it an ennular wa.ll 2!

that surrounds an opening 22.

AS previously explained, the hee,'rth comprises &
vortion that is made of suitable: refractory ma-
terial, such as fire clay, brick and/or hearth

- cement, and a metallic casing within which the
refractory portion is contained. 'The refractory

portion or body includes a rim 25, and a flat bot-
tom wall or bed 26. The former is preferably

made up of segmental sections, as indicated in
the drawings, and may consist of fire clay. or

brick, while the bottom wall or bed may consist

The
metallic casing, or receptacle as it may aptly

~ be termed, includes a bottom plate 28 that rests

&t
1

60

65

upon the top 18 of the unit assembly 2 and sur-

- rounds the wall 19 thereof and is shown as con--
nected to the top 8 by screws 28. The bottom

plate 28 is provided with an upstandmg periph-
eral flange 38 within which is disposed a band 31
that encircles the rim 25 of the. refractory- por-

tion of the hearth, and said band 1s shown as
- secured to the. ﬂa,nge 30 by bolts 32

33, made up of segmental. parts, one of which is

shown. in detail in Figs. 3 and 4, is interposed
between the bottom plate 28 and the refractory

portion of the hearth so as . to provide a space be-

tween the underneath side of such . portion and
the bottom plate whloh space communicates with
the passageway enclosed by the wall 19 through-

the openings 20 formed therein. -Such space is

of the spacer 33 are provided with depressions 36
- that serve as legs to space the body- portions of
- said sections above the bottom .plate 28 of the
“hearth casing, and the ends of said segmental
sections are turned downwardly to form support-
ing flanges 37 that prevent deformation of the
spacer .in the region of the joint between its
At one side, the spacer 33 is notched

sections.
at 38 for the accommodation of electrical igni-

tion means 40 where the latter is extended up-~

- wardly through aligned openings in- the refrac-

15

‘tory portion and metal casing of the hearth sa.ld

- A _spacer

2,011, 847

‘means bemg oonneoted to the bottom plete of the
“hearth casing by a bracket 41, It is obvious that,
~while the hearth receptacle 1s_ rendered as nearly
air tight as practicable, as by cementing the
joints thereof, it would be practically impossible
to prevent leakage of oil and air downwardly
through the refractory body and the cracks be-
tween it and the adjacent metal parts and be-
‘tween the dlsoonneeted adJa.oent ends of the
‘mental sections of the spacer 33 into the space 35,

~ such results being obvious from the character of
the construction and the neture of the refractory -

“material, as well as the difference in coefficient

of expansion between such material and the

metal parts. In fact, the possibility of such leak-
age is presupposed in the very conception of the

- invention. It should bhe explamed that the spacer

33 is of considerably less area than the bottom
wall of the hearth casing, and that the down-
turned ends of the SEgmental sections whereof
“the spacer is formed are preferably spaced from
one another so that openings of ample size are
left about the margins of the spacer and between
the segmental sections thereof to allow for free
dramage of oil to the space 35.

Surroundmg the wall 18 of the tOp unit a,ssem-
bly 2 is a sleeve extension 42 having, at its upper
‘end, an inwardly directed flange 43 that sur-

“rounds an opening 44, and, at its bottom, an out-

wardly flaring flange 45 that overlies the inner

“of the previously mentioned screws 28, the spacer
33 having openings 47 through which the heads
~of the screws 29 are exposed. 48 designates de-
- posits of furnace. cement or the like which seal
- all cracks, joints _”a,__n,d openings of the hearth
casing. If any air is admitted to the space 35,
" therefore, when such space is subjected to suction,

it has to find its way to said space downwe,rdly'

- between the rim 25 of the refractory portion of
the hearth and the. band 31 of the casing, or
through craoks or mterstlees in the refractory

“material and any unsealed joints of the hearth

receptacle or between parts of: the refractory

material and parts of said recepteole other then_

those Just mentmned

‘50 designates the fuel atomlzer Whlch moorpo—-
“rates a fan 51 made up of blades so inclined that
when the atomizer is rotated in the normal di-
rection air will be drawn inwardly through the
lower umt assembly 1, openings I3 and 16, the
upper unit assembly 2 the passageway defined
by the wa,ll i9 and sleeve extension 42, and
Whlrled outwa.rdly with the atomized fuel to-
ward the rim of the hearth across the bottom
wall or bed 25 thereof I may explain at this

pomt that at the time the apparatus is started

in operatlon the resistance element 40% of the
eleotrlc ignition means 40 is supplied with cur-

rent WhICh ‘heats it to 1neendescent thus en-

abling it to ignite the fuel.
designated 35. It will be noted that the sections

The atomlzer 50 is seoured to the upper end

seg-

10 -

15

20

2

30

-edge.p_ort_ion of the spacer 33 and is held in place
- by screws 46 that are tapped into the upper ends

35

40

45

60

55

60

of the shaft 54 of an electric motor 55 that is -

suspended from. the top wall 12 of the unit as-
sembly I, and current is supplied to sald motor
through oonductors (not shown).

65

It will be clear from the foregomg descrlptlon' |

that any oil from-: the atomizer which finds its
- way into cracks or crevices in the refractory por-

70,

tion .of the hearth or through such cracks or

crevices to the space 30 will be vaporized by
‘heat transmltted to it from the region of com-
bustion above through the refractory or metal
pa,rts of the hearth and suoh vapors w111 be

'Il
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o "drawn through the epenmgs 20 into the column

o

10

15

combustion.

of air rising through the passageway defined
Dby the wall (9 and the sleeve extension 42 and,

with the air, whirled outwardly infto the zone of
Therefore, besides avoldmg the oc- -
“currence of minor explosions and promiscuous
‘burning of vapors generated from the surplus
-oil that finds its way into cracks, crevices and

recesses of the hearth structure it recovers the

surplus oil and conducts the vapors generated-
~-therefrom to the zone of combustion where
they serve a useful purpose increagsing in some.
‘degree the efficiency of the burner and m 11ke»-

measure promoting economy.
Having thus descrlbed my mventlen what I

clalm is;—

920
05
30

30

1. Oil burnmg apparatus cempmsmg an up—-._'--
standing - tubular wall enclosing a passageway,
a shallow metallic

said wall - havmg openings,
receptacle surrounding said wall, a spacer com-

prising metal plates having dewnwardly extend-
ing parts bearing on the bottom of the receptacle,
said spacer being of lesser area than said bettem -
* a body of refractory material resting on the

spacer, the recess thus formed between the un-

derside of said body and the receptacle commu-

nicating with the aforesaid passageway through
said openings, there being crevices due to the -
characteristic rough surface of the refractory

material between the body and the adjacent me-
- talllc parts through which oil may drain to said
recess from above said body, and fuel delivery

and air impelling means situated in operative

‘relation to the body and functioning to project '
oil above the same and induce a draft through o

sald passageway

3

2. 011 burnjng appa.ratus compnsmg a hori- =

.zontal wall and g vertical, cylindrical wall rising
therefrom and having openings, a fuel atomizer
-and fan rotatably supported substantially cen-

trally of and a substantial distance above the

upper end of said cylindrical wall, means for.

- driving said atomizer and fan, a sleeve extension
“applied to and rising from said vertical wall and

| _*havmg its upper end disposed adjacent the atom- -
izer and fan, said vertical wall and sleeve exten- 10
- sion ‘defining a passageway, an annular plate
“surrounding the vertical wall and bearing upon

and being attached to the aforesaid horizontal

wall, sa1d plate having an upstanding: penpheral |
flange, a hearth band connected to and rising
- from said flange a substantial distance above the .
‘plane of the atomizer and fan, a spacer disposed
~ upon and of lesser area than the annular plate,
- the foregoing elements being of metal andabody = -

of refractory material resting upon the spacer 20
~and comprising a rim portion adJacent the afore- ~

said band and a relatively flat bed portmn ex-

15

tending inwardly from the rim to the aforesaid

~ sleeve extension, the characteristic relatively
rough  surface of the refractory material pro-

viding crevices between sald body and the adja-

os

cent metal parts, the recess effected by the afore-

said openings with- the said passageway and
o through said crewces w1th the Space above the |

LEE S CHADWICK

said spacer between the refractory body and the
annular plate cemmumcatmg through the afore-

30

35
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