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however, that shall particles of fuel are 

UNITED STATES PATENT OFFICE. 
JOHN F. WOLVEN, OF ST. CLAIER, INSECET GAN. 

FURAC. 

To all thon if nutty cout 60 l ; 
Be it know that I, JoIN F. Woj VIN, a 

citizen of the United States of America, re 

and State of Michigan, have invented cer 
tain new and useful Improvements in Fur 
laces, of which the following is a specifica 
tion, reference being had the rein to the ac 
companying drawings. 
This invention relates to furnaces, and 

hore particularly to the type disclosed by 

The furnace disclosed in this patent is espe 
cially adapted for burning crushed or pow 
clered fuel, in which a very high degree of 
efficiency is seguired by the na ner ini w?aich 
tle fuel auid air tre introlere into tle fur 
nace. In this furat'e a fluid supply pipe is 
used together with leans for introducing 
fuel into the ?lid whereby the fuel will le. 
projected or (ischarged in the combustion 

It has been found 

liable to escape willholt being consumed, 
therefore, the present application has for 
its object to provide a construction whereby 
any desired 'oporti} of the products, of 
(robustio unay be returnel to the conablus 
tion chamboer i (g?ther with a suflicient quan - 
tity of fresh air () maintain collabustion, and 
said reti rned prodºts and air heated to a 
high degree of temperatiite before, entering 
tlhe combustion chanlber. 

A fuit her olbject is to provide certain 
other new and seful featres in the con 
struction and arrangement of parts, the in 
vention consisting in the matter's hereinafter 
set forth and more particularly pointed out 
in the claims reference being had to the ac 
companying drawings in whicli----- 

Figure 1 is a longit dinal vertical section 
through the forward end of a furnace en 
bodying the invention with portions broken 
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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 Fig. 2; Fig. 4 is a section on 
the line y-g of Fig. 2, and Fig. 5 is a sec 
tion on the line 2-2 of Fig. 1. 
As shown in the drawings is 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 a support 
for a suitable hopper 3 from which crushed or otherwise previously prepared fuelis fed 

Specification of Letters a tent, 

around the tubes 26 and theta 
through partitions 28 and 2: 
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by any suitable means through a tube 4 into 
a blow pipe 5 for bl6 wing the fuel into the 
open forward end of the fire chamber 6, 
steal or other fluid under pressure being 
employed to blow the fuel into the fire. The 
neans for introducing the fuel into the fire 
chamber does not, however, form a part of 
this invention and any suitable means may 
be used. 
The structure may be formed cylindrical 

in cross section as shöwn if so desired and 
the fire chamber 6 is preferably tubular in 
form and located within the structure 1 with 
a space 7 bei weer its wa 8 and the outer 
wall) of the structure. The forward end of 
the fire chamber opens it the air chainber 
2 through a transverse vyti ? 10 whici isi pro 
vided with openings i ! ioning a laeans of 
communication between the chamber 2 and 
the anntilar space º arold the fire chaiber. 
The rear end of the fire chamber 8 opens 
into an expansion channiber 12 through a ver 
tical division wall 13, and arranged at suit 
able intervals across the rear end of the fire 
chanaber is a series of baffles 4 formed of 
checker brick work. A similar bafile 15 ex 
tends across the expansion chamber 2 at a 
short distance from the forvard end of a 
tubular boiler 16 which is supported within 
the structure with its fire thes extending 
longitudinally of the axis of the structure. 
The wall 17 surrounding the boiler is formed 
with two series of passages 18 ar di G, tie 
passages 18 being open at their forward end 
into the annuar space 7 around the fire 
chamber, and the passages 19 being formed 
with inwardly extending end portions 20 in 
the wall 13 which open into the rear end of 
the fire chamber just forwardly of the rear 
most ba?ile of the series of bailes 14. 

, iGeated at the rear end of and in aline 
ment with the structure 1 is an air heater 21 
Colliprising a cylindrical outer sheli 22 hav 
ing a front head 23 and a rear head. 24. Tié 
front head 23 serves to close, the rear end of 
th? structure i in which a chamber 25 is pro 
vided between said head and the rear end of 
the boiler 16. Extending between these 
heads and opening through the same are 
tubes 26 and sleeved upon these tubes are 
air heating tubes 27 of a considerably larger 
diameter than the tubes 26 to provide a space 

es 2 opeii 
a short distance from the heads 23. 
rèspectively. Thé space het 
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}’ea’ endis of the tules (of the heater ti } t i l'at W 
the products of collustion through said 

bes, a col} (it collecting the outlet if the 
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stiction device with the rear end of the 
heater to conduct into the heater round 
sai tibes. iiie products of er omnibustioni dis 
{'harge by sail set in device, means for 
conducting the products of combustion from 
the forwa's en of the feater into the fire 
chaniel', ; ; meals for introciticing air 

LELSS S S LSLSLSLtLLL LLLLSS LL LLLLL SmELLLLES GG 
naintai 'obustion le'ein. 

3. a furiaace, the combination with a 
fire chamber, aid a boilei' arranged at the 
rear of the fire chanber, of a heater con 
nected to the 'ear end of the boilei and coin 
prising a plurality pf fire tubes ind a plu 
'ality of air heating tubes sirro inding the 
fire tipes with a space bet weet tilheim, said 
heater ioeing also fornie with a chamber 
s’’«) unding te vir haea ting t tibes, a suctio 
de vºice com Innected to the fire tubes to dira W 
products of conbi stion from the fire chain 
iser through said tubes and discharge the 
same, a conduit for collecting the outlet of 
the Sction device 
air eating tubes, eas for connectiig the 
forward elds of the air heating tibes with 
the fire chanibea", inheals for aduaitting air 
t(, the charaber surrounding the air aeating 
tubes, a 2d means for conducting the air 
fi'on said claibei is to the forward eiti (f 
the fire caliber. 

. a furnace, the combination with a 
structure for ined with a fire chamber and a 
chainaber at the rea: thereoi, a boiler, in the 
rearmost chamber having longitudinal fire 
tubes, a heater connected to the rear end of 
the chamber containing the boiler and con 
prising a cylindrical shell having heads, 
tabes extending ührogh said shel and 
opering through saii heads, partitiens 
within the shell, air beating tibes sai 
rounding the said tabes and opening 
at their ends through said partitions, 
a suction device connected to the rea 
ends of the tubes opening through the 
'ear inead, a conduit connecting the outlet 
of the suction device with the space setweeza 
the *rear lead of the heter and the a dija 
cent partition, 3:àe?ns withì1ì the ot;t?et frogià 
the suction device fo contro the discharge 

with the rear ent of the 

: )f prod:cts of gonnèttstion thereth l'Q{iglº al : ; 

io tie space su'rounding 

the '{}(iiicts of {{nist it frt in the space 
between tie for wai'il hel if he (; ; ; ; lid 
the adjacent pa}’iition t« ; comédict the saime 
inato the fit’e cha iber, leans for dìniti iling 
air to the heate'. at theans for conducting 
the air from the heater i o the f 'wiya'tl eind 
(f the fire clane'. 

. le coabitation () a stricture fore 
with a fire (label" and it in an luar space 
Sirri inding said ciianiljer aiid Wii i Na ex 
pansion chainer at the 'ear if 
chia imber ina ving a pirà ility of 
for illed in its oitter wal. 'ei'i: ii of Sai pas 
S:ges Connecting with tij: s'pat e ti re tij të tij e 
fire chamber' : ' (th)e's opering int () tine 
rear end of the fire chanier, a boiler having 
longitudinal fire lies }}sitioned at the 'ear 
of the expansion chaber vry it li the si ric 
ture yªit : 'hat mye ' at te rear if the 
boile', at ?eater la ving heads at its elds, 
fir': ' »es extendirig ongiti i naty of 
heater and opening in rough Said heads, 
transverse partitions in the heater space; 
frona said heads and forning chamberg a 
the eancis of the heater, air theatiaag uitjes 
sirrounding the fire tubes a ii opening 
thi'origh the partitions into said cianibers. 
neais for admitting air to he heates around 
the air heating tubes, the passages in the 
wall of the stricture which are (: ); i.ect et 

he firse : ae' 
inier )f the air 

iki te 

the Sile 

being connected to the cina 
heater to recei?e air therefrona. ai 
passages peniä irto the rea: end of tie 
fire channer being connected with the chain 
er in the forward end of ilie à ea í er, a su:- 

tion devie connected to the rear eni oi tie 
litea ter to dira “V” pirodacts of c{3anabolistiloia 
through the fire tibes, a conduit connecting 
tie otišliet of die sectio die vice VYit , iine 
chalber in the 'eär sei of the heater, an 
iaireans withia tie outief of är Suction device 
fo: centrollig said oli ei. 

?n test?ìnony whereo? $ affix my signatura 
in presence of two witnesses. 
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