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To all whom it nuay concein
Be it knowsn that 1, Joux Ir.

WOLVIN, a
citizen of the United

States of America, re-

- siding at St. Clair, in the county of St. Clair
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however,

Cother new and nseful features

and State of Michigan, have mvented cer-
tain new and useful Improvements in Fur-
naces, of which the following is a specifica-
tion, reference being had therein to the ac-
¢ ompanylng drawings.

This- invention relates to furnaces, and

more- particidlarly to the type disclosed by

Sy Patent #1,063489 dated June 3, 1913

The furnace discloged in this p(xicnt is espe-
cially adapted for burning crushed or pow-
dered fuel, in which a very high degree of
efficiency is secured by the manner in \vhmh
the fuel and air ave introduced into the fur-
nace. In'this furnace o fluid supply pipe is
used together with means for introducing

fuel mto the (luid whou*ln the fuel will b e

projected or discharged in the combustion
of tlie boiler. Tt hasg been found
that small particles of fuel are
Hable 1o escape without “being consumed,
therefore, the present applieation has for
its object to provide 1 construction whereby
any desired proportion of the products. of
combustion mway be returned to the combus-
tion chamber together with a suflicient quan-
tity of fresh air To maintain combustion, and
gaid returned produets and air heated to a
high degree of temperatuie hefore, entering
tllv combustion chamber.
© o\ fuither object is to provide certain
in the con-
struction and arrangement of parts, the in-
vention consisting in the nmtters hereinafter
set forth and more p.utl(,ul‘uly pointed mit
in the claims reference being had to the ac-
companying drawings in which—

Figure 1 is a luuglludm.tl vertical section
throtmh the forward end of a furnace em-

'_~b0dymo the invention with porticns broken

.45

50

55

away to shorten the figure; Fig. 2 is a simi-

lar view of the rear portion of the furnace

with portions broken away to shorten the
figure; Fig. 3 is a transverse section on the
line X—X of Ii ig. 2; Fig. 4 is a section on
the line ¥y of Kig. 2 and F1ﬂ. 5is a _sec-
tion on the line t—z of Fl

As shown in the dmwmgs 1 s a suitable

“structure formed of brick. work, in the for-

ward' end of which is an air chamber 2, the
forward end’ wall of which forms g support

_'for a:suitable hopper 3 from which crushed

or otﬁénwxse prevmusly prepared fuel ig fed

Speciﬁcatién of Letters Patent.

" checker brick work.

Caround the tubes 26 and thetuktes 27 or)en
“throngh partitions 28 an(i gy et

Fatented Jan. 8, 1914,
Serial No. 708,158 '

by any suitable means through a tube 4 into
a blow pipe 5 for bloiving the tuel into the
open forward end of the fire dmmx)ei' 6,
steam or other fluid under pressure being
employed to blow the fuel into the fire. The
nmeans for introducing the fuel into the five
chamber does not, howe aver, form a part of
this invention and any cmtab]e means may
be used, ‘

The structure 1 may be formed cylindrical

in eross section as shown if so desired and
the fire chamber 6 is preferably tubular in

form and loc rted within the structure 1 with
a space 7 between its wall 8 and the outer
wall § of the structure, The forward end of
the fire chamber opens into the air chamber

2 through a transverse wall 10 which i pro-

vided with openings 11 forming a weans of
communication between the chamber 2 and
the annuiar spree T around the fire chaniber.
The rear end of the fire chamber ¢ opens
into an expansion chamber 12 thrvough a ver-
tical division wall 13, and 11z'an0ed at suit-
able intervals across the rear end of the fire
chamber is o series of baflles 14 formed of
A similar baffle 15 ex-
tends across the e\pan:u\n chamber 12 at a
short distance from the forward end of a
tubuiar boiler 16 which is euppf)rted within
the structure with its fire tubes extending
lonostudmaﬂy of the axis of the structure.
The wall 17 surrounding the hoiler is formed
with two series of passages 18 and 19, the
passages 18 being open at their forw: ),1(? end
into the annuiar space 7 arvound the fire
chamber, and the passages 19 being formed
with inwardly extending end pm‘tlom 20 in
the wall 13 which open “nto the reat end of
the fire chamber ]nst forwardly of the rear-
most bafile ot the series of baffles TLr.

- Located at the rear end of and in aline-
ment with the structare 1 is an air heater 21
comm‘mnn a cylindrical outer shell 22 hav-
ing a front head 23 and o rear head. 24. The
front head 23 serves to close the rear
thg structure 1 in which o chamber 25 is pro-
vided between said head and the rear end of
the boiler 16. HExtending between these
heads and opening throu«h the same are
tubes 26 and sleeved upon these tubes are
air heating tubes 27 of a cons 1de"ab“:‘ larger
diameter than the tubes 26 to.provide a space

ai short distance from the'l
réspectively. The space hetwe
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af(h] ‘mrhmm 28
which the ‘Lhﬂl)l"u;
roanding the boiler ope
the air n.mz"*w tubss f'?:~é"

FRY

5 fhelr 1u.cw rd md mmux v
the space ¥ _
formis a u;wﬂ}er 81 )‘u,vmgj
of spid tubes 27 ¢ ¢ b_y contact
wh*m 5 nue or duch 3% is ¢ i-ﬂv sos thy igh the
Bt mmm n;., with m«m i it is further heated, and g
1ot o 84 cu any ‘mi&ww o (mmmr“ e 7 JJUIHJ!L
wm ffw inlet of which h%.mr 1:3 ] g
e open vesr ands
2 ﬁ:.rmg pipe
'us b kt. g oter ¥im to the p 24
"*}@ u(ww ,
L manner by an exte sl gourcs of power
tormaintein the girenlation of aiv
Frorn end Lo
S Y Lorany gx
100
':r“w
105 Rre
:m&rs of the 1
_ b intens 40
ducts of the bt Aand
fm-}, :mmm-’ BEOnEr c«:mlm
1o baffles m_. or .
i tu main-
36 Less of ‘im 1 ufM ﬂ‘ i m{ﬂ :m 1" dmw 95
] g mm "n" haffleg inte ' 38 hieated T
i,hu:« fire
. bmmai“ a )
85 | at ’uct.m 100
como; : ’
£ the fire tubes
v OF U}““S ¥ ng :Eujﬂt 5 ’1“" i,
] fu E‘g' deseribed iy invention
A0 105

. \, nrnmf '(i ] iy "!Hlu‘lh“?:
me 33 at }% mmﬁ *“he the pipe 32 for druwing
: WJ therefrom and this damper is so said chambe ‘
45 arra weg that it may be swuang to elose either g)r fw':un}; suchion devies w rh th- fre chamwber 19
hgu : pipes or may be pla cod in mid po including o he m:r_ comprising tnbes through
wd thus diret pa t‘t of \lln products of | which of f‘umh‘% ion aTe
U('r,‘{'a,‘}bd,;l‘;!\p AT o blower, }':1»)0 4 drasn 1 it mm.\u‘v ol
pipe 5 eseape thir nseted
§0 the pipe . povtion of the ¢
pro oduets of mn’amctﬂn may therefore by a hes and condu
manipulation of the damp@r 39 be muwT to | munication with the aim»mp re, means for
flow for 'waﬁ'diy thwqgh, he pipe 3%into the | conducting air fromy said chamber of the
chamber 31 and thence forwardly through neater inls the forward cad of the fire
55 the air heating tubes 27 aroand the tubes 26 | chamber, and geparate means for conduct- 120
where they will be reheated by the hot gases | ing into the five chamber the products of
passing th r(mo'h said tubes 26. From the combustion which are returned to the heater
mrwwrd endg of the Lube 97 they issue into | by:the suction device.
the chamber 30 and are drawn forwardly In a furnace, the « combination with a
50 from said chamber Lhmugh the pxsmm 19 o chamber, of a heater connected to the 125
from whieh passages they issue through the | fire (*hzunbfw' and provided with a plurality
i wamly directed ends 20 thereof inbo the | of tubes in longitudinal alinement with the
reur portion of the fire chamber whu'a riw' 3 | five chamber for t £ products
ig the greatest degres of | of combast om the hw-
g5 ave caused to mmp'm with the h«:ai gcrw:! chamber, o coted to the 130
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Fear ends of the tubes of the heater to draw
the products of combustion throngh said
of the
stiction deviee with thie rear end
heater to conduet into the heater around
said rnhos. thie products of combustion dis-
charged by said suetion device, means for
umel’ld'wr the products of combustion from
the forward e ni of the heater into the fre
chamber, and means for mtmdl"'mg air
into the forward end of the Are chamber to
maintain combustion therein. '

3.0 In a furnace, the combination with a
fire chamber. aud a botler arranged at the
rear (»i’\ﬂw fire clunber. of o heater con-
ncctud to the venr end of the boiler and com-
prising a plmant\ of fire tubes and a plu-
r-ﬂlh‘ of 1y neamw tubes surrounding the

Cfire tubo,s with a space between them, Tsaid

heater being also formed with a chamber
surrounding the air heating tubes, a suction
device connected to the fire tubes to draw
products of combustion from the five cham-
through said tubes and discharge the
saime, n conduit for conneeting the outlet of
the succion device with the rear end of the
air healing tubes, weans for conneeting the
forward ends of the air heating tubes with
the fire ehamber, means for zulmitt'ng alr
to-the chamber surrounding the aly heating
tubes, and means for conducting the air
from said chamber into the i’m ward end of
the fre chamber.

4 In g furnaee,
structure formed with a fire ¢hamber

bep

the combination with
and a

“chaniber at the rear thereof, u boiler in the

“rearrnost chamber having longitudinal fire

40
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50

- within
crounding

tubes, a heater connec ted to the rear end of
the chamber containing the boiler and com-
prising a cylindrical shell having heads,
tubes extending through said shell and
opening through said heads, partitions
the shell, air beating tubes sur-
the said tubes and opening
“ends  through saild partitions,
a suction deviee connected to the rear
ex\ds of the tubes opening through the

ear- head, 2 conduit- connecting tne\ outiet
of the suction device with the space betlveen
the —ear head of the heuter anci the adja-
cens partition, means within the ontlet from
the suction device to control the discharge

at . their

of the !

s through =aid

of products ':1 combustion therethrongl and
condiit, nh.izh for u)n(lm'mg
the products of combustion from the cpace
between the forward lwzm of the heater and
the adjacent pariition to condict the same
mto the fire chamber, means for admitting
air to the heater. and means for conducting

the air from the heater 1o the forward end
mL the five chamber.

»

The combination of
\\ith a fire chamber and an annular space
surrounding =aid chamber zaml with an ex-
pansion chamber at the rear of ﬂe fire
cliamber having a plurality of passages
formed in ils outer wall, certain of sa
suges connecting with the space around the
fire chamber snd others opening into the
rear end of the fire chamber, a boiler having
longitudinal five tubes positioned at the rear
of the expansion chamber within lhs,-s sErie-
ture with a chambee at the vear of the
botler. & Dheater having beads at ,t, ends,
fire tbes extending mngrxfmhu«.xlv of the
heater and opening through said heads,
transverse partitions i the heater spaced
from said heads and forming chambers af
the ends of the heater, sir heating fubes
surrounding the fire tubes and opening
through the partitions into sald chambers,
means for ‘dnuhmg alr to the heater around
the air heating tubes, the passages in the
wall of the structure which are connected
to the space surronnding the fre chamber
being connected to the chamber of the air
heater {o receive aiv therefrom, and the
passages opening into the rear end of the
fire chamber bemu connected W 11}1 the ‘cham-
ser in the forward end of the zamwr, A sue-
tion device conpected to the rear end of the
henter to draw products of combustion
through the fire tubes, 2 condnit connecting
the outlet of the suction deviee with the
chamber 1 the rear end of the heater; and
1 the suction deviee

‘veture formed
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nieans V'im}}ih the cutlet of
for controlling szid outlet. :
In testimony whereod I affix my signature

in presence of two witnesses.
JOHN ¥WOLVIN

Fraxnpeng,
Dozn.
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