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UNITED STATES

1683 028
PATENT OFFICE

VIVIAN'ELKINGTON OF S-'l‘. MARGARETS BAY, ENG-—LA.ND

APPARATUS FOR SUPPLYING A. CURRENT oF I—IEATED AIR OR. GAS

Apphcatmn filed November 7. 1927, Serial No 231, "'4_0 and in Gre'lt Bllt&ln November 11 1926

" Thisinvention relates to apparatus for pro-
ducing a rapid current of heated air, a suit-

able gas being included 1n this expression.
" The qppqr‘ttus is of the kind which utilizes

for the’ purpose mentioned an air-heating

passage converging in the direction ot flow

of the air, the appqratuq constructed in ac-

cordance Wlth the mvention being pr imarily

characterized by the use of a metal w all,
heated by an fld]aeent enclosed heating sour ce

. having an outlet for products of combustlon

dlmlm%hmﬂ‘ In area

and an alr-passage,

~ throughout its length, formed by a second
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wall converging towards the heated wall

along the Whole of its length in the direction
of the outlet, the air to be heated entering the

wider end of the alr-passage.

Apart from the advantage of the ‘rapid
current of heated air thus “obtained in the
manner referred to above, 1t will be seen here-
inafter that the invention also permits of the
construction of a heating apparatus that will
be easy to make and assemble and ltoht and
cheap in comparison with the usual air-heat-
1o apparatus. |

Tn order that the invention may ‘be more
readily understood, a furnace constructed to

carry the same into practice will now be de-

scribed with reference to the accompanying
drawmﬂs, wherein :—
- Fig. 1 is a perspective view, partly br oken
away, of the complete furnace,
Fig, 2 15 a transverse sectwnal view there-
of ; -
Fig. 3 1S 2 homzontal sectlonal view of a de-

tail, whlle
Fw 41is a frafrm_ent*ny VeItICd] 5&@1:1011 of

a modified detail. |
In the arrangement 1llustmted in Fig. |

(which has experimentally given qqtﬁhwtow

results) the air to be heated is allowed free

access to the spaces 10 between two pairs of
converging walls 11 and 12 forming, together
with a or ate or hearth deqwnated frenemllv
13 for the burnmrr of solid fuel a fm nace 1n

~which the air to be heated is Lept out ot con-

tact with the products of combustion.
The two inner walls 11 of the two pairs re-
ferred to are of % inch metal and are gilled at

14 and corrugated at 15 to prowde a large

~ area or surface for heat reception and heat

[ |

transference. They are connected together at
the ends by end-plates 16 and at the top by a
suitable sealmmdewce designated generally

17, to be hereinafter deqcnbech so as to pre-
vent undesivable escape of the products nf

combustmn fmm the hearth or equwalent
which is placed between the said two walls.

Outlet pipes or flues 18 are provided to lead
the said products away from the top of the
furnace. The end- plates 16 connecting the
two inner walls 11 ave extended laterally “at 19
to support the two outer walls 12 Whlch may
be of any desired material and thiclkness but
are preferably, as shown, of sheet-metal for
lightness and cheapness. The end- plates are
pr rovided with integral flanges 20 to position
the walls 11 comectl}r and are either grooved
or provided with an equivalent qrmnoement
(not shown) whereby the outer walls 19 may
be readily placed in position. For example,
the said walls might be received in the space
between two pairs of projectons on the end-
plates or might be slotted or perforated to
engage pr()]ectlons or screws thereon. The
two walls 11 and 12 of each pair slope towards

one another as mdicated in Fig. 2 and the in-
ner walls also converge in the 1 upward direc-
tion. The rapid current of air produced by

the furnace absorbs the heat of the. fuxmce
extremely quickly, with the result that the in-
ner walls, n spite of their comparative thin-

‘Tess, remain at temperatures having no mate-

rially disadvantageous effect on them while
the products of combustlon are cooled down
considerably before reaching the top of the
furnace. Thus, there i1s no Teed to provide

‘room for the expansion of the said products

and the outlets therefor may be made of thin
and inexpensive metal. Moreover, the de-
creasing section of the furnace in the upward
direction causes & more intimate contact of
the uprising combustion gases with the inner
walls then would be the case with a parallel-
wall arrangement. * The greater the slope of
the said inner walls the easier is the flow of
air, while due to the relative positions of the
walls the said air is caused to impinge on the

heated inner walls 1nqte..1d of passmfr dir ect-.

ly upwards

gaging cast sections'11? (Fig. 3) and are held
ton‘ethel by bolts 21 secured to the end-plates.
16. These bolts are advantageously arranged
outside the inner walls, 1. e. away from the
heat of the source of combustion the said
walls being curved at 22 to allow this (Fig.2).
The structure formed by the two pairs of
walls 11 and 12, end-plates 16 and sealing-

- member 17 1s placed on a cast support 23

which ;tL:-,o acts as an ash-pan; so as to be
epable of {ree moversent diviig expnhsu:sri
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The imner walls 11 are made from 1nteren- .'
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- grate or heatth 13 are carried in slots in
end- plates 16, which are provided with suit-
“able charging doors.25. In order to allow
for easy removal of ash and 011111{{.,35 from the -
of the grate or hearth without the :

't

B G

The_ ﬁfe-bm‘é 24 of the
the

and contfraction.

fire-bars

~ disadvantage of the admission of an excess

+ash fmd chinker to contw with the

of air to the fire, anrd also, In some circumn-

stances, without aﬂowmﬁ the {fumes irom t:Le
alr to

| heated the said fire- bars are arr ::111%(1 in two

- groups so-that two ‘SLP‘LI ate grates or he

are thereby formed, and are wppmted on

rollers 26 Jourlmlled m a cast bracket 27

i}

2

supported In the centre of the ash-pan 23,
the two: groups: rormally contacting but be-
ing movable independently from the ouiside

by handles 28 to-allow the raking of the ash

--_fmm the:bars into the space thus left below
and at the inner ends of the two groups and
thusinto asuitable slidable receptacle 29. A
damper or division plate 30 is arranged he- 1

tweent the said receptacle anc the ash-pan 23,

. 4
-

1

10

ing of 1]012)"-; or malt.
pr went escape of air from the zx,sh-p1t with-

control-member

the said receptacie being carried on ﬂa 1Pes
Y 31 on: the bettom of the
bé seen that by these arrangements the air to
~ be Heqteddoeﬂ not become contaminated with
 combustion products from the furnace.
is-of importance when the heated air is to
-stieh as 1n the dry-

b1 acket 97. Tt wili

be used for, say, drying;
v side-bars 32

B files o

out passing through the fire-bars; these baf-
fles being mirled b}r pm}?c cm%.&; on the

end- p]ates 16
- To ensure. a nmform fmpply of air to tha
hearth or grate, or to the two sections there-—- _
of f & diVIdBd gratebe used, the lower ends of
the walls 11 dre perfor ated or slotted along
their leneth at 34, these slots beinp controlled.

by a snmlarly pe1 forated or slotted shutter

eml walls 16 (Figs. 1 and 9)

()

* inner walls 11 6f the furﬂace as 19 desirable; |

- With one or two outlet- pJ]ﬁ)B&] 18 (w WIH
5 usually be provided) for the products of com-
 bustion at the ends of the furnace there is a
‘risk that thé majority of the said procuets
- will tend to flow straight out through the
same instead of passing upwmdly in 1nti-

mate contact with the ﬂ*lllﬂd portions of the

and: to guard agiinst this the top of the fur-

nace 1is adapted to receive a division or baf-
fle
“effect, this plate convemgntly being adapted:
to rest an tha inner o1]ls 14 on: the W‘LH% 11 as

plate 36 arranged to cause the desired

. shown:

60

£

The sp&ms 10 between the two pazrs of

walls hereinbefore referred to are open at
‘top:and bottom but the inner or heating wallg

11 are connected together at the top as pre-
viously- mentioned: The connection and nee-
essary seahng at this point are effected by
a sand-seal;: constructed by formmg the 1n-

ner W&Hs Wlth flanges 37 on which rest a

-atmo mbs

;(ij} Q)
be

arths _
the combustion air

This

35 shidable 111 slots m the

to for:

1,683,028

series of intor- eno‘*‘ﬂ“mf» cast pilates 38 on

which sand is Iaid as at 39 (Fig. 2) to prevent

Jeakage of combustion products thr 1gh. the
abutting faces of the fianges 37 a.r_zd pla,ms

n’S' -.q N W‘i}_ 1 be '1" Qd':Iy u:ldoz Stor}d

9&* ﬂ&tendm.ﬂ ver tru;a lv u“*:)*vm d%‘

(Fie. 1) and, if ﬂemmd downwa
The outlet pipes 18 are prefen .{Ub]y p}"{)udm‘

with dampers or like contrx Hlllit devicds 50

as to provide a sceond centrol for the flow of
and combustion products.

Turnmmge now to the niodification shown in
I‘if)h r-’;~.
onsly &e%cmbed is here rveplaced by a built-

up structure constituted by two ehiinnel-ir o
“meinbers 40 connected at the bottom b v
plate 41 bolted thereto, and at the
suttable closures (not Sh@”ﬁ’ﬂ)
flanges of these channels rest thwhe{ltulm*
valls 11 as in the previous cohstru ¢tion, these -
W‘ﬂ]b bemng correctly  positioned by cheek:

onds b

plates 42, “In this construction, ds in that
nrevicusly deseribed, the ash-pan itself; in-
stead of the walls 11’, may be perfor ated or
slotted (&8s indicated at 43) to f{}lm the alr
inlets hereinbefore designated 34
the advantage of allowing the 6‘1115 14 to be
extended & much oreater dtsmmo down tlh...
walls 11, . - &
Tnstead of the air inlets being controlled

by a shidable shutter, they are i the present
instance controlled by damper-like members

41 pivoted to the channels 40 ot 45,
Other detail modifications will be 1% cadity

apparent to tm% skilled in the art.
ﬁﬁ"’h:ﬂ I claim is '
A furnace for pmdtwnm o

throughout their entire length, and a pair o

£

etl enters, a heating sotivce cotifinett between

the end plates and “the se1dl 1iiner walls, dnd

Hl‘*‘ qlso

the east ash- pdin construction previ-

"i'his has

86y

n the tOp 85

on

0%

"api il cur-

I ﬁnt of heated air, comprising a pair of end
plates, two pairs of walls extending betweeh
‘the said end plates and constituted by a pair
~of 1nner metal heating walls converging in-
Cwardly and upw dl(ﬂ} towards one moth

10i)

liet
outer walls COTIVEerging invear J]v and wpwar d |
1y towards the 1espectwe imner heating walls
N open arr passages diuninishing in area
from their lower to their upper- ends. and into
the wider lower ends of which air to be heat-

115

an outlet at the top of the furnace for tlie*

products of cembustmn
2. A furnace

on both surfaces and converging- mwardh
and upwardly towards ene another through-

~out their entire length, and a pair of outer
walls converging Hiwar dly and upwardly
tawdrds the respective iiiner Jheating walls

to form open air pa,&ﬁ:w{:ﬁ din] shmg in

Tfor producihg a 1‘ap1d CBe-
rent or hedted arr, comprising o pair of end
plates; two phirs of walls {Jatendmw between
the said end plates dnd censtituted by a pair
of inner metdl heating walls hiving gills
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“area from their lower to their upper ends,

into the lower ends of which passages air to
be heated enters, a heating source confined

between the end plates and the said inner
~walls, and an outlet at the top of the fur-

nace for the products of combustion.

3. A turnace for producing a rapid cur-
1ent of heated air, comprising a pair of end
plates, two pairs of walls extending between
the said end plates and constituted lﬂ, a pair

of mner metal heating Wlllf-: having {TIHS on

- both surfaces and converging 11‘1?&"’11(11‘5?r and

P
]

25

30

converging mwmdly and upwardly towards
the respectwe inner heating walls to form

upwardly towards one another throughout

their entive length, and a pair of outer alls
converging ummdh and upwardly towards
the le%pe(*twe inner heating walls to form

Open alr passages dlmmifshmo In area from
their lower to their upper e:n{:h.j Into the
lower ends of which passages air to be heated
enters, a horizontal baflle plate resting upon

‘the 01113 on the mner surfaces of the nner

heatlncr walls adjacent the upper ends there-
of, a heatmn source confined between the end
plates and the said inner walls, and an outlet
at the top of the furnace for the products
of combustlon

4. A furnace for producmw A mpld cur-
rent of heated air, comprising a pair of end
plates, two pairs of walls extending between
the said end plates and conqtltuted by inner
metal heating walls converging inwardly and
upwardly towards one 'IIIOfllel throughout
their entire length, and a pair of outer w: alls

open air passages dlmmlshmn' In area from
their lower to their upper ends nto the lower
ends of which air to be heated enter s, a plate

© fitted loosely between the upper ends of the
1nner heating walls and having a
to close the top

sand seal
of the fumace, a heating

- source confined between the end plates and the

M)
ber, said W‘lHS enclosing the

BT

sald 1nner walls, and an outlet at the top of

the furnace for the products of combustion.

5. A furnace for producing a rapid current
of heated air, comprising in combination a

hearth, a base member, a pair of inner metal
'heatmﬂ walls converging inwardly and up-

wardly towards one another thr oughout their
entire length and supported on the base meiii-
sald hearth at
their lower ends, a pair of end plates con-

nected to the said inner walls, outlets at tho
~top of said end plates for the products of

combustion from the hearth, and a pair of
outer

-th{, wnho 0[ tlw lurnam,, tlm Shl
being reciprocable longitudinally, a central

walls converging quldl} and up-
wardly towards the respectlve inner heating

3

walls to form open air passages diminishing
in cross section from their lower to their
upper ends, 1nto the wider lower ends of
\'-vhich passages cold air to be heated enters.
. A furnace for the production of a I‘apld
cury ent of heated alr comprising a base mem-

ber, a pair of end plates mmmted upon the

sa1d base member , A pair of mner metal heat-
g walls converging inwardly and upwardly
towards one mothor thmnﬂhuut their entirve

length, a pair of hearths (hapoaed hetween

ﬂm lcm e enda oi {he aud 11mc-=1 ’ithS and
1 plates to
'd hearths

ash pan communicating with a removable ash
receptacle, outlets in the upper ends of the
said end plates for the pmducts of combus-
tion hom the hearths, and a pair of outer
walls extending between the said end plates
and converging inwardly and upwardly to-
wards the inner heating walls to form air

passages diminishing in cross section from

their lower to their upper ends, into the wider
lower ends of which passages air to be heated
onters |
. A furnace for the pr oduction of a rapid
cur lent of heated air comprising a base mem-
ber, a pair of end plates mounted upon the
said hase member, a pair of inner metal heat-

ing walls having 0111*{; on both faces and con-
Verging Inw aulh “and upwardly towards one

anoth“l hmuﬂhout their entire length, =
pair of hearths disposed between the “lower

ends of the said inner walls and extending

from the respective end plates to the centre
of the furnace, the said hearths bemg recip-

rocatable lonmtudmally, a central ash pan

communicating with a removable ash recep-

-ul.-"'

tacle, a ballle plate resting upon the gills on

60
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the inner faces of the said inner walls adja-

cent the upper ends thereof, a plate fitting
loosely between the upper ends of the 5:.11::1
inner walls and having a sand seal to close
the top of the fu
ends ol the said end plates for the products
of combustion from the hearths, and a pair
of outer walls extending l}t,tneen the said
end plates and converging inwardly and up:
W udly towards the inner heating walls to
form alr passages diminishing in cross sec-
tion from their lower to their upper ends,
into the wider lower ends of which passages
air to be heated enters. -

In testlmony whereof I have signed my
name this 28th day of Qctober, 1927.
VIVIAN EL xl\(“T ON.
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