
No. 833,642, PATENTED OCT, 16, 1986. 
A, SMALLWOOD, m 

HEAT DIFFUSER FOR STEAN BOLERS, 
APPLICATION FLED AN, 29 96. 

, i. 

N 

N N. 
: l 

4 SHEES-SEEE 

...t- 

i 

i 

J 

r 

  

    

    

  



No. 833, 542, PATENTED OCT, 16, 1906. 
A, SIALLWOOD, 

HEAA DIFFUSER FOR STEAM BOILERS, 
APPLICATION FILED JAN, 29, 1906, 

4 SHEETS-SEET 2.   



No. 333,642, PATENTED OCT, 16, 1906, 
A. SMALLWOOD, 

HEAT DIFFUSER FOR STEAM BOLERS, . 
APPLICATION FILED J AN. 29, 1906, 

4 SHEETS-SHEET 3. 
  



PATENTED OCT, 6, 1906. No. 833,642. 
A, SMALL WOOD, 

HEAT DIFFUSER FOR STEAM BOILERS, 

SHEETS-SHEE' 4, 

APPLICATION FLED AN, 29, 1906, 

re--. 

  



UNITED STATE S. ---. . . . 3. PAT "Tris OFFICE. 
ALF RED SMALL WOOD, OF LONDON, ENGLAND. 

Air FF 
k 

No. 833,842. Specification of 1...etters Patent, 

SER F SEA fina BCE: RS 

Patented oct, ió, 1906. 
Application filed January 29, 1906, Serial No. 298,586, 

to cella, ui opp. ii (Elf (207 ce?"n. 
". . Be it, known that , ALFREI SMALLWOOD, 

netailurgist, a subject of the King of Great 
Britai, and a resident of 34 Old Broad 

5 street, in the city of iondon, in the county of 
&iddlesex, England, have invented certain arew and useful improvements in lieat-Dif 
fuses for Stean-Boilers, (for which f have 

for patents in Great Britain, Patent 
55, dated January 31, 1905; Austria, 

cate dated December 3, i905; illn 
certificate No. 15, 77, dated December 

i2, 905; Luxemburg, Patent No. 6, 14 dated 
December 23, 1995, of which the following 

, is a specification. 
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invention relates to improvenients in 
the means for generating and diffusing heat 
in contection with stegna-boilers of the Lan 
a shire, Coritish, water-tube, or other similar 

2c - type, and which, in combination with theim 
proved generating of the heat, has for its ob 
ecs, the jiao'e perfect application of the heat 
&Q is Jiiivcentles of the boilet. 

ity the hereinafter-described ai'i'angerient, 
-25 ci claier's tie uinignited gases are first 

3c - io she said incated gases 

passed from the fire:grate through a fire 
... rick, fire-clay, or the like combustion-chain 

b33, whereby they are thoroughly ignited 
and converted into hated gases previously 

being allowed to 
gave contact vish the heat-absorbing sur 
face of the boiler-tube, such heated gases be 
ing passeti between the outside of the coin 

tain the tube forning the combustion-cham 
er it; a more or ess - 

in the ignition of the unconsumed 1. 33sisting 
3& gasos as tiley pass through the collabustion 

$5 bon and is . . 
passage thi'Cugh the combustis, 

- 5 e! 

chanaba, isddition to which the coin bus 
tion-chanaber is so existructed as to assist in 
the retardation and accumulation of the col)- stant exportion of heat, fo: igniti 

ihei un coi; its gase: 
aber 

and at the same title, 83 as to assist in the ap 
fliestion aid diffusion of the regaining heat 
thus generates, tie application: 82nd diffusion 

is effected in such a nainer as to trans 
heat, to the boiler in a direct and rapid 

R9. Af". 
In order that this invention insy be cearly 

2nderstood and nore easily carried into E. 
& sheets 

e 

ision-chaniser aid the inside )f the boiler 
ice, by witch means the heat is not, only 

in parted to the fube, but also serves to re 
incandescent, state, thus 

iting the ca's 
in their 

inay be provided with a bridge C, beyond. 

| 

of drawings upon which I have illustrated 
the nature of Iny said invention. 
- Figure! is alongitidinal section through a 
Lancashire boiler, illustrating the applica 
tion of any improvements thereto. . Fig. 2 is 
a section through Fig. 1 on the line 2. Fig 
3 is 8 section through fig. 1 on the line 3 
iFig. 4 is an eilitarged section through one of 
the fire-tubes. Fig. 

.. 

5 is also, an enlarged 
section. iihistrating one oign in which the 
parts of the inner tube shown in the previous 
figures inay be made up. Fig. 6 is a longitu 
dinai Section through one form of water-tube 
boiler, illustrating the application of these 
improvemcints thereto. Fig. 7 is a cross-sec 
tion through Fig. 6 in the line 5 6. 

In carrying this invention into effect and 
referring to the application of the improve 
ments £o & Lancashire boiler the grates or 
furnaces A are formed within or adjoining 
the front, end of the furnace-tubes B and 

which 3,n inner tube F., of fire-brick, fire-clay, 
pinhage, or other suitable material, is pro 
vided aid supported in a position at or near 
the cenier of the furnace-tube by means of a 
supporting-division e' in such a nanner that 
a space is privided between the inner tube 
aac the boiler-tribe. in addition to the bot 
to i) { i supporting division e' the St. iyo 
tween the tubes is divided upon each side at 
6°, this dividing the space into the three ion 
gitudia ities i, y, and K, the two lower 
ones, Elaint, each iceupying a quarter of the 
circ:Inference, while the top one, K, occupies 
the other half. The inner or fire-brick tube 
E. coin a unicates at the front end with the 
grate A and for as the coin bustion-chartber 
F, the rear end being connected with the op 
flue or chaiaber, by which means the heated 
gases ignited in the combustion-chamber are, 
first passed through the top flue K or chain 
her over the corabustion-chamber 8,n} }ack 
again inder the coimbustion-chamber by the 
bottom flues it and 3, the top fluie 3. Being 
collected with the bottom fles it and j at 
the grate cind of its fairn:ce-tube to efiable 
the heated gases to take this course. By this 
arisingenet, the tube E, ferming the coin 
bustion-chambes is retained in a state of 
incandescence by Feast in of the passage of the 
hilly-ignited gases through the flues H, J, and 

, thus assisting to ignite the uncombusted 
gases in their passage through the combus 
tion-chamber, while at the same time the ar 
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rangement of the combustion - chamber E, 
with its surrounding heat-chambers H, J, and 
K insures a more E. application of the 
heat to the boiler through 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 

To 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 

I5 chamber. 
The particular arrangement of the sup 

orting-divisions e'e' of the intermediate or 
eat chamber, as hereinbefore described, 
may be varied without departing from the 

2o nature of my said invention. 
While the hereinbefore-described combus 

tion-chamber, which is formed of fire-brick, 
fire-clay, or the like, forms an excellent ac 
cumulation and retarder of the heat and will 

25 radiate sufficient heat for the ignition of the 
unconsumed gases in the combustion-cham 
ber, the casing, being of a non-conducting na 
ture, forms an imperfect conductor inconnec 
tion with the diffusion and transfer of the ad 

3o ditional 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 chamber is constructed with a fire-brick, 
fire-clay, or other lining which in workin 
of the furnace becomes incandescent ES 
forms a retarder and accumulator of a pro 
portion of the heat which radiates into the 

4o combustion-chamber sufficiently to assist in 
igniting the unconsumed gases as they pass 
through from the grate, as hereinbefore re 
ferred to, while around this lining a more or 
less heavy metal tube or casing E is provided 

45 and connected to the lining by dovetail of 
other projecting ribse", which are provided 
upon the tube E° and which fit into dovetail 
or other suitable recessesformed in the lining, 
the combustion-chamber being formed insec 

5o tions or lengths to 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 the 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 the remaining 
heated gases are passed between the outer 
lining E° of the combustion-chamber and the 

6o 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 described. 

In the application of this invention to wa 
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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 the par-70 
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 ofs. 
the combustion-chamber is passed, as indie 
cated by arrows, through the chambers M. : 
and N, which contain the water-tubes B | 'i. 
In all cases the width of the annular o ''. 
equivalent space between the combustione 
chamber casing E and the boiler Bor water 
tubes B is so arranged that the high tem. 
perature of the metal casing of the combus. . . 
tion-chamber is limited by the absorption of . , 
the heat by the boiler or water-tubes, thus 85 
reventing the casing E8 from becoming suf 
E. heated to damage the boiler and at 
the same time increasing the life of such 
metal casing. - . . . . . . . 
Having now described my invention, what go 

I claim as new, and desire to secure, by Let 
ters Patent, is- . . . . . . . . 

1. A means for generating and diffusing 
heat in connection with steam-boilers come 
prising a furnace-tube, a furnace formed 95. 
within and adjoining the front end thereof; 
an inner tube of mineral material capable of : 
becoming incandescent centrally located . . . 
within the furnace-tube, supporting-divisions . . 
to maintain the inner tube correctly E. roo 
tioned 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 los 
of said flues, 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. . 

2. A means for generating and diffusing 
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 115 
within the furnace-tube, supporting divi 
sions to maintain the innertube correctlypo-, 
sitioned within the furnace-tube and to form 
the space between the inner. and furnace . . 
tubes into separate flues, means for the pas-iso 
sage of the gases from the inner tube at the 
Fes: thereof to the furnace into one 

of said flues, other means for the: s of 
the gases from said flue into the other fie or 
flues at the opposite end thereof to the first 
mentioned means, and a metallic casing in 
closing the inner tube and having dovetails 
formed on its inner face to enter dovetail 
grooves in the outer face of the inner tube. 

rid 
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heat in connection with steam-boilers com 

C 

2d. 

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 flue into the other flue or 
flues at the opposite end thereof to the first 
inentioned means, and a boiler inclosing the 
furnace-tube. . 

4. A means for generating and diffusing 
heat in connection with steam-boilers come 
prising a furnace-tube, a furnace formed 
within and adjoining the front end thereof, 
&n iner 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 
Sage of the gases from the inner tube at the opposite end thereof to the furnace into one 
the gases from said flue into the other flue or 
flues at the opposite end thereof to the first 
mentioned means, a metallic casing inclosing 
the inner tube and having dovetails formed 
on its 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: 

WALTER. H. E. BARTLAM, 
JusTUs JoNEs. 

of said flues, other means for the passage of 
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