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UNITED STATES >

ALFRED ¢

HEATNDEF”&;S@R FOR

‘Mo, 833,842,

HALLWOOD, OF LQ\ )()\ EN

’Spemﬁcaﬁmn of Letters Patent, &

{GLAND.
~BORERS.

Patented Oct. 18, 19086,

‘Application filed January 29, 1906, Sarial Ho. 298,636,

. :
’o 1l whom it may corceri:
© Be it known that I, ALFRED SMALLWOOD,
»TﬂLLﬁxltl"[g'lSl ‘s subject of the King of Great
Britain, and a resident of 34 {)lu roaﬂ
5 streed, in-the city of London, in the county of
7 Middlesex, jLnﬂ‘&nd have uwcnted x(’ft"l‘n
n ui useful Imprcwments in Heat-Dif-
fusers for Stear ).—D()hels Uor which 1 have
jed for patents in Gréat Britain, Patent
855, dated January 31, 1905; Austria,
fies L(; ge ted Dﬂ%rnber lo 1()Uu, Hun-
rertificate No. 15,177, dated December
05, iuxezuourw L&fept\Io 6,141, dated
-ember 1 18, {)\,L,“» 'of which the ieilowmg
38 & spectiicat bion. |
Thois imfc ntion relatles o lmpl ovements in
el for genarating and-diffusing heat
“m oont | with steam-boilers of the Lan-
cashire, ¢ Uw sh, water-tube, or.other similar
“type, and which, in combmahon with thei im-
R4 ’oved ﬁenmam-ig of the heat, has for its ob-
- Gect the more perfect applics ation of the heat
he Furnnee-tubes.of Lhé boiler.
-,by the heranatt«ez—umcmbe"l aﬁ’:‘ang{ ment
Lhe unwmigd gases are first
) ¥ 11 o'n the fre ~grate thmuon 2 f{irve~
: ‘]brh]\, £l :,—da“v ot the hie com bustion-char-
bey, whereby they are thoro ughly ignited
and ccn"c**!" ;Lo hnnted gases previously
3¢ io the s;asfn; Dheing- allowes
bave ;t h the. heat-absorbing sur-
wcz of -tube, such heat e(‘ eases be-
e& Hm outside ot the « L1
o,uon—chamw andd the inside of the boiler-
by wi:wn wiegns the zlem is'not only
:xmjaz'tpd to the fube, bui also serves to re-
6 sube forming the Lomhustmp cham-
ore o1 jess Tneandescent state, thus
in-the ignition 0{ the unconsumed
5 uhey pass the ov'rn the ¢orabustions
chamber, in sddition ) which the combus-
tion-chamber is 80 ¢o nﬁructed s to usmat in
' m dation ;'zmi accutnutation of the'con-
oroporiion of heat for ‘(rn mng thc car
< hon ‘and “siher unsombusted] s in thielt
passage  thio xgh the comi ~charaber
axcl ab the saine tirhe s as Lo

'f)

(253
Y

plication and diffus Y the
thus generated, the anplicati

_'w ted 1 in st uch & mai n or as tn Lrans-
et to the boilerin o direct end rapid

7

tha t this invention msy be cle arly
d and more easily c:m‘rmd into prac-
have appended hereunto three sheets

e
‘1

“im pr f)vem ents

d toltemn or supporting di

again under the combustion-chanber by Lhe

;
the heated gases to take this course.
3
L

of dmwmos upon which I have 11111@1‘ ‘l(kd

the nature ui my ssid invention.

- Figure L is a. loqmtmhnal section through a

Lancashire boiler, illustrating the apphca—

tion of Tay 1mprovements theleto g 2 s
a section thy ough Fig. 1 on the line 1 2. Fig.

3 is 8 section thre m(rh Fig. 1 on the lne 3 4.
Fig. 4 is an eningu section ﬂm)ugh one of

the fire-tubes. Kig. & is also. an enlarged
sect-ion ithustrating one form in Whim the

sarts of the inner tube shown in the previous
f icures may be made up.  Fig. 6 is a longitu-
dinal SOF‘UOH ghrough one form of water-tube
boiler, ilinstrating “the (Lp};hcauon of these
lhwcto Fig. 7.3 }Cz & CTOss-Sec-
tion through g, 6 on \ the line 5

In carryving {his invention uno effect and
referring o the applivation of the improve-
ments o & lancashive boiler the grates or
furnaces A are formed within or cui]unmﬂ
the front end of the furnace-tubes B and

may be 'p"omde(i m.,n a bridge C, beyond -

which a0 inner tube B B, of ﬁn»uncu.m.'e—(‘:‘xay,
“hlmbarro or other suitable material, is pro-
vided and ¢ mzr"\or*nd ma nosm(n at or near
the center of & ur.mu‘—m 1)0 by means of a

\uppuh.,n) (UVI ion ¢ in such a manner that
5 space s provided bétween the inner fube
gl the boiler-tube. - In mid*tmn to-the bot-

vision ¢ the space be-
‘tr,wuen the tubes is divided upon each side at
 thus dividing the space into the three lon-
mtudn;u‘ flucs 11, J, and K, the two lower
ones, tand 4, each seeupying a quarter of the
wcumé!-remo. while the top one, X, ()C('upl(‘
the other half. The inner or five-brick tube
K 4"mmmn cates ot the front end witl the
orate A and forms the (‘()'-'n1)118LiUI].—(",hﬁLUbG}T
l the rear end being connected with the iop
flue or chamber, by which means tho nwted
gases ignited in thé combustion-cha mu'
fivst passed through the top flue K oriel xsxv—
ber over the combustion-chamber and hach
;

o

st
v
¥

03
boitom
cormected wi

e vrate end of the farpace-tube to
T

flues 3 and J, the top flue K
i the bottom flues I an

{

ngement the tube B, forming the com-
Hon-chomber E*,
:=_\dw~‘cmc by o

is rofame(‘ in o state of
su of the passage of t‘he
ited gas e:: threugh the flues i,J ,and
s assisting to ignitc 1}10 uncombusted
gages in Mur passage through the comibus-
tion-chamber, while at the same time the ar-

are;
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2

rangement of the combustion - chamber E,
_ with its surrounding heat-chambers H, J, and
K insures a mpre perfect application of the
" heat to the boiler tE:ough the furnace-tubes.
5  The combustion-chamber tube E may be
formed to a cone shape, so as to be reduced in
diameter at the reverse end to that of the
grate, and both the combustion and heat
chambers may be more or less extended in
1o length, and the interior of the combustion-
chamber may be provided with suitable pro-
jections or extensions for assisting in mixing
up: and: igniting the. uncombusted gases in
their passage through the combustion-~
15 chamber. :
The particular arrangement of the sup-
orting-divisions ¢’ ¢* of the intermediate or
ieat chamber, ds- hereinbefore described,
may be varied: without departing from the

zo nature of my said invention. »

While the hereinbefors-described combus-
tion-chamber, which. is formed of fire-brick,
fire-clay, or the like, forms an excellent ac-
cumulation and retarder of theheat and: will

25 radiate sufficient heat for the ignition of the
unconsumed gases in the combustion-cham-
ber, the casing, being of & non-conducting na-

- ture, forms an imperfect eonductor in.connec-
tion with, the diffusion and transfer of the ad-

30 ditienal heated gases generated to the boiler
or other article which it is required to heat,
and it is one of the objects-of this invention
to overcome such deficiency and to effect
which- the tube forming the combustion-

35 chember is -constructed with a fire-brick,

~ fire-cley, or other lining which in workin,
of the furpace becomes incandescent ang
forms a retarder and accumulator of a pro-
portion of the heat which radintes into the

40 combustion:chamber sufficiently to assist in
igniting the unconsumed. gases as they pass
througﬁ from the grate, as hereinbefore re-
iferred to, while around this lining & more or

“less heavy metal tube or casing E# is provided

45 and connected to the lining by dovetail or
other projecting ribs ¢!, which are provided
upon the tube ¥? and: which fit into dovetail
or other suitable recessesformad in thelining,
the combustion-chamber being fermed insec-

50 tions or lengthsto admit of such construction.
By means of this metal tube or casing a.con-
siderable proportion of the heat of the com-
bustion-chamber is diffused and transmitted
to thie fire-tube or other part of the boiler to be

55 heated, in addition to which the end of the

combustion-chamber. is connected with the
annular space, and the whole of theremaining
heated gases are passed between the outer
lining E? of the combustion-chamber-and: the
fire-tube B, the annular space being prefer-
ably divided to form a top and bottom flue
through which the heated gases pass, as be-
fore deseribed.

In the application of thjs invention to wa~
6t ter-tube boilers the combustion-chamber is

6o

J equivalent space between the combustion- e

533,642

shaped so as to be contained within, arranged -
around, or adjacent to the groups of water- .
tubes, as may be rendered necessary to suit:
their particular arrangement, one form.being- %
illustrated by Figs. 5 and 6, in which thé par-7o:"
tition ‘E, forming the combustion-chamber;is. © .
constructed as hereinbefore described and @
arranged with the metal casing E?, facing the -
tubes B’ for the diffusion of-heat thereto; -
while the remaining heat from the inside of‘ 15,
the combustion-chamber is passed, as indi- /"
cated by arrows; through the chambers M .
and N, which contain the water-tubes: B/ p o
In. all cases the width of the: annular of ’ L

R

chamber easing: E? and: the boiler B.or water-
tubes B’ is so arranged that the high. tem: .
perature of the métlslica,sin - of the combus- "
tion-chamber is limited by the absorption.of .. ..
the heat by the boiler or water-tubes, thus 85 *
reventing the casing E3 from becoming suf-

gciently heated to damage the boiler and at-
the same time increasing the: life of such
metal casing. = - T I

Having now described my invéntion, what go .-
I claim as new, and desire to secure. by Let- -
ters Patent, is— IR

1. A means for generating and diffusing- -
heat in connection with steam-boilers com«
prising a. furnace-tube, a furnace formed:gs --
within and: adjoining the front end thereof; -
ah inner tube of mineral material capable of N
becoming incandescent centrally located -
within the furnace-tube, supporting-divisions =~ .
to maintain the inner tube correctly posi- 100"
tioned within the furnace-tube and to g?rm
the space between: the inner and furnace-
tubes into separate flues, means for the pas-
suge of the gases from the inner tube at the . ¢
opposite end thereof to the furnace into one 105"
of said flueg, and other means for the passage -
of the gases from said flue into-the other flue
or flues at the opposite end thereof to the
first-mentioned means. ' a

2. A means for generating and diffusing
heat in connection with steam-boilers com-
prising & furnace-tube, a furnace formed -
within and adjoining the front end: thereof .
an inner tube of mineral materiel capable.of .. ..
becoming incandescent centrally located ris
within. the furnace-tube, supporting - divi-
sions to-maintain. the innertube corvectlypo- -
sitioned within the Turnace-tube andito-form
the space betweern the inner and firnace . .
tubes into separate flues; means for the pas- 130
sage:of the gases.from the inner tube:at:the
o%)posite‘»en : thereof to the furnack:inté one -
of said flues, other means for the: ﬁass&ga of
the gases from said flue into the other flueor - -
flues at the opposite end: thereof to the fingt~ 1§
mentioned mears, and a metallic casing in-
closing the inner tube!and having dovetails |
formed on its inner face to enter doveteil
grooves in the outer face of the inner tube.

3. A means for generating and diffusing 130
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heat in connection with steam-boilers com-
prising a furnace-tube, a furnace formed
within and adjoining the front end thereof,
an inner tube of mineral material capable of
becoming incandescent centrally located
within the furnace-tube, supporting - divi-
sions to maintain the inner tube correctly po-
sitioned within the furnace-tube and to form
the space between the inner and furnace-
tubes into separate flues, means for the pas-
sige of the gases from the inner tube at the
opposite end thereof to the furnace into one
of said flues, other means for the passage. of
the gases from said Hue into the other flue or
flues at the opposite end thereof to the first-
Inentioned means, and a boiler inclosing the
turnace-tube. _ T
4. A means for generating and diffusing
heat in connection with steam-boilers com-

-prising a furnace-tube, a furnace forined

within and adjoining the front end thereof,
en inner tube of mineral material capable of

becoming incandeseent centrally located
within the furnace-tube, supporting-divi-
sions to maintain the inner tube correctly po-
sitioned within the furnace-tube and to form
the space between the inner and furnace-
tubes into separate flues, means for the pas-
sage of the gases from the inner tube at the
opposite end thereof to-the furnace into one
of said flues, other means for the passage of
the gases from szid flue into the other flue or
flues at the opposite end thereof to the first-

nentioned means, a metallic casing inclosing

the inner tube and having dovetails formec
on jts inner face to enter dovetail grooves in
the outer face of the inner tube, and a boiler
inclosing the furnace-tube. '
In witness whereof I have hereunto.set my
hand in the presence of two witnesess. '
ALFRED SMALLWOOD.
Witnesses: , :
Warter H. E. BarTLAM,
Justus Jowms. '
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