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5 Claims. 

This invention pertains broadly to boilers and 
Similar fuel burning devices, and particularly to 
the efficient use and safe disposal of the fuel 
gases therein. 
One of the objects of this invention is to pro 

Wide a Special type of Smoke breeching formed 
at the back of the boiler or furnace for conduct 
ing the gases upwardly to a smoke connection 
near the top of the boiler or furnace. 
One advantage of this construction is that the 

breeching may be connected to the lower end of 
a down draft flue to add to the length of the 
heating flue and at the same time make it pos 
Sible to locate the Smoke pipe high on the boiler 
rather than at a low position where persons 
might become burned by contact with the pipe 
if located near the floor. Many down draft boil 
ers heretofore have had their smoke pipes con 
nected at the lower ends of their down draft 
flues. 
Another object of this invention is to incor 

porate in a boiler or furnace a novel form of 
expansion door which opens directly from the 
fire box into the aforesaid breeching. 
The breeching and expansion door provided by 

this invention are of especial advantage in a 
down draft oil burning boiler since a down draft 
flue construction is particularly suitable for an 
oil burning boiler and the intermittent opera 
tion of the burner may frequently create a need 
for the expansion door. 
A further advantage pertaining to the expan 

Sion door is that it may be readily opened and 
held open by a lever which may be manipulated 
from the outside to provide an outlet temporarily, 
if desired, from the upper rear end of the fire 
box directly into the smoke pipe. 
More advantages will be apparent upon detail 

consideration of the construction as shown in the 
appended drawings, in which: 

Fig. 1 shows a boiler comprising the invention 
partly in side elevation and partly in central ver 
tical Section, 

Fig. 2 is an elevation looking from either side 
of any of the intermediate sections shown in 
Fig. 1, 

Fig. 3 is an elevation looking toward the inside 
face of the rear boiler section, 

Fig. 4 is a horizontal Sectional view on the line 
4-4 of Fig. 2, 

Fig. 5 is a horizontal sectional view on the line 
5-5 of Fig. 2, 

Fig. 6 is a perspective view of a closure mem 
ber for a flue cleanout port, 

Fig. 7 is an elevation looking from the back of 

(C. 122-225) 
the front boiler section with the same removed 
from the boiler, 

Fig. 8 is a sectional view taken on the line 8-8 
of Fig. 3, 

Fig. 9 is a vertical view taken on the line 9-9 
of Fig. 3, 

Fig. 10 is a sectional view taken on the line 
0-0 of Fig. 7, 
Fig. 11 is a Sectional view taken on the line 
- of Fig. 7, 
Fig. 12 is a section of an intermediate boiler 

Section, and 
Fig. 13 is a horizontal section through the 

Smoke outlet. 
The boiler fire box or combustion chamber 

is rather pear-shaped in cross section, as indi 
cated in Fig. 2. Fuel is blown in through the 
port 2 in the front boiler section burning within 
the combustion chamber. The flue gases pass 
upWardly over vertically extending baffles as 
indicated at 3, as shown in Figs. 2 and 3, and 
paSS downwardly through the vertical flues 4 on 
Opposite sides of the boiler, thence into the hori 
ZOntal passages 5, which carry the gases rear 
Wardly and bring them together at the flue pas 
Sage 6 in the rear section; thence outwardly into 
the chamber 7 at the rear of the boiler, from 
whence they pass upwardly into the smoke outlet 
8. The Water is brought into the boiler at the 
bottom of the rear boiler section as, for example, 
into the ports 9 and fo in Fig. 7. It can then 
pass from section to section in the ports and 
into the front section, into the ports f2. 
The water upon being heated rises through the 

Water legs on the opposite sides of the combus 
tion Space, Such as the Water legs 3 in the inter 
mediate Section shown in Fig. 4, and the water 
legs 5 in the front boiler section. The Water 
legs of the boiler chambers are connected to 
gether at the top of the boiler by the usual push 
nipples through an aligned passage 6 which ex 
tends through all the boiler sections. 
The boiler is generally used in connection with 

hot Water and steam systems, and various pipes 
Such as T, serve to carry the hot water or steam 
into the heating System. 
The tie rods for connecting together bottoms 

of the boiler sections are not shown, but are the 
usual type of tie rods as shown at the top, as at 
8 of Fig. 1, which pass through spacers f 9. 
The front wall of the boiler is preferably cow 

ered with a layer 2 of insulating material, while 
the top of the boiler is covered by a similar layer 
22. At the front of the boiler a door 23 is pro 
vided in front of a sight aperture which is cov 
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2 
ered by a plurality of panes of glass 238. At the 
rear of the boiler the Smoke outlet 8 is formed 
as a bOX-like structure 24 which is camped in 
any Suitable manner to the rear boiler Section 
to provide a Sealed space Surrounding the Smoke 
paSSage 6 and the expansion outlet 88. The Smoke 
pipe for carrying away the products of combus 
tion may be connected to the Smoke outlet sec 
tion 24'. 
The expansion door 8b is hinged at 8d and is 

provided with a counter-weight 80 which Will be 
adjusted So that any gas expansion exceeding a 
predetermined amount will blow open the expan 
Sion door and permit the gases to escape directly 
into the Space 25 leading to the Smoke outlet 8. 

It will be observed that the flues leading from 
the combustion chamber are vertical flues carry 
ing the flue gases downwardly until they are de 
livered to the bottom horizontal flues 5. In order 
to facilitate the cleaning of these vertical flues, 
OpeningS Such as 26 are provided in the inter 
mediate Sections just above each vertical flue 4, 
these openings, however, being down some dis 
tance from the top surface of the boiler. It is 
necessary to keep these openings normally cosed, 
and it is also advisable to finish off the top cor 
ners and surfaces of the boiler to present a neat 
and uniform appearance. Accordingly, closure 
members for these ports are provided, each hav 
ing an OutSide surface 27 and horizontal plates 
28 and 29 which will effectively cover the ciean 
out ports, and which can readily be removed to 
uncover the ports merely by lifting these mem 
bers out of the corner pockets. 
At the front of the boiler there is provided a 

door 30 which may be removed to permit a clean 
Out tool to be inserted into the passage 6 for the 
removal of foreign particles Scraped from the 
fue walls. 
In order that the expansion door 8b may be 

opened intentionally and held open, there is pro 
vided a bell crank lever, as shown in Fig. 13, piv 
Otally mounted in the Smoke outlet connection 
24' and having a finger 3 which will contact 
the underside of the counter-weight arm 86. This 
ever is pivoted at 32 and outside of the Smoke 
connection there is provided a handle 33 which 
may be secured in inoperative position by means 
of a Wire hook 34 by engaging the same with a 
perforated lug 35 on the Side of the Smoke Con 
nection. As indicated in Fig. 1, rotating of the 
handle 33 downwardly Will cause the finger 3 to 
lift and Open the expansion door 8b. The hook 
34 may thereupon be employed to engage a sec 
ond perforated boss 36 on the Snoke connection 
to hold the expansion door temporarily in open 
position. Hence, when a fire is being started in 
the boiler and Sudden gas expansions may be 
expected, one can, by means of this lever, hold 
the expansion door open until the necessity for 
this precaution no longer exists. This combina 
tion of an automatically opening expansion door 
positioned at the upper rear end of a fire box, 
together with a manually operated lever for Open 
ing and holding the expansion door Open, is USe 
ful not only with an oil burning boiler but is 
equally useful in coal fired boilers and furnaces 
or boilers and furnaces utilizing other fuels. By 
having this expansion door manually controlled, 
the gases which may Suddenly form may be in 
duced to flow directly into the Smoke Stack. Where 
less than atmospheric pressure Will ordinarily 
prevail in preference to belching outwardly to 
Ward the front of the furnace. Where an atmos 
pheric pressure prevails. 

2,038,123 

The boiler herein shown is especially designed 
for oil burning and is, therefore, preferably pro 
vided With a refractory lining to assist in elevat 
ing the combustion chamber temperatures espe 
cially in the region where combustion of the oil 
is initiated. This refractory lining in its pre 
ferred form consists of sections 37 and 38 at op 
posite lower Sides of the fire box made of Suit 
able refractory material and individually remov 
able and insertable in this fire box. Between 
Suitable recesses formed in the sides Of these re 
fractory Sections, air inlet passages 39 may be 
provided Which Will admit air from the SpaceS 
4 and 42 upwardly through the refractories into 
the burning gases. This entrance of air is thus 
Widely dispersed throughout the length of the 
bottom portion of the fire box and aSSistS in an 
even combustion of the burning gases. This air 
may be admitted through an inlet 43 controlled 
in any Suitable manner. 
At the rear of the fire box there is preferably 

mounted a refractory wall 44 having a concaved 
recess 45, as shown, for facilitating a circulation 
of the burning gases back upon themselves, Which 
is found to promote efficient combustion. 
At the front of the fire box a vertical refractory 

Wall 46 is provided having a concaved receSS 47 
and a central aperture 48 through which the 
burner nozzle 2 protrudeS. 
By making the fire box in the shape shown in 

the drawings, with its height about twice its 
width, and obtaining increased capacity merely 
by adding more intermediate Sections in accord 
ance with the size of the heating plant, We find 
that the burning of the fuel is accomplished With 
a high degree of efficiency. Ample Space is thus 
provided for the volatile gases to complete their 
combustion and this combustion can be completed 
Within the fire box itself where all of the burning 
gas that is present obtains the benefit of the large 
mass action which is taking place. 
The employment of the high ceilinged fire b0X 

and the down draft fues, together with horizontal 
flues at the bottom of the boiler, gives a Very ad 
vantageous long travel for the products of Com 
bustion in contact with the heat transfer Sur 
faces of the boiler. This long travel is further 
aided by the employment of the Smoke breeching 
herein shown, best illustrated in Fig. 1. As the 
gases rise through the smoke breeching toward 
the Smoke outlet, they again contact a Water-back 
Surface and give up further heat to the Water of 
the boiler. 
The positioning of the actual smoke outlet high 

On the back of the boiler puts it out of reach Of 
children and dogs and thus prevents accidents 
which might occur if the Smoke Outlet Were posi 
tioned at the rear and bottom of the boiler as 
is quite customary with down draft boilers. 
The device indicated as a located on the back 

of the boiler at the Outer end of a cylindrical tube 
b is a control device which may be conveniently 
mounted above the rear refractory Wall and is 
utilized in connection with certain types of oil 
burners for shutting off the supply of oil in the 
event that the thermo-sensitive device is is not 
Subjected to heat of a Certain degree following the 
attempted ignition of the burner. This device 
itself needs no further description as it is not a 
part of the invention but the convenient manner 
of mounting Such a device in connection. With this 
novel Snoke breeching is herein illustrated for 
the convenience of the public. 

It should be understood that the Various novel 
features of this invention may be utilized in forms 
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2,088,128 
differing somewhat from the disclosed preferred 
embodiment and that such variations and changes 
are comprehended in this invention as it is defined 
in the appended claims. 

Having shown and described our invention, we 
claim: 

1. In combination with a boiler having a fire 
box and down draft flueS and a bottom rear Out 
let for said flues, a duct connected with said out 
let at the rear of the boiler for conducting the flue 
gases upwardly alongside of the rear Surface of 
the boiler to a point near the top thereof, a 
water-backed partition separating the boiler fire 
box and said duct, means at the upper part of 
Said duct for connecting a Smoke pipe, Said par 
tition having an aperture for establishing direct 
Communication between the rear upper portion 
of the fire box and the Smoke outlet connection, 
near the level of the latter, a fuel inlet at the 
front of the fire box and means for normally clos 
ing said aperture constructed and arranged to be 
opened by pressures in the fire box, exceeding a 
predetermined pressure and Self-closing after ter 
mination of Such excessive preSSures. 

2. In combination with a boiler having a fire 
box and down draft flues and a rear bottom Out 
let for said flues, a duct connected With said Out 
let at the rear of the boiler for conducting the 
fiue gases upwardly alongside of the rear surface 
of the boiler to a point near the top thereof, a 
water-backed partition separating the boiler fire 
box and said duct, means at the upper part of 
said duct for connecting a Smoke pipe, Said parti 
tion having an aperture for establishing direct 
communication between the rear upper portion of 
the firebOX and the Smoke Outlet connection, near 
the level of the latter, self-closing means for 
normally closing said aperture constructed to be 
Opened by pressures exceeding a predetermined 
pressure in the fire box, a fuel inlet at the front 
of the fire box, and means manually controllable 
from outside of the boiler for temporarily open 
ing said aperture closing means at will. 

3. In a fuel burning device, a fire box, means 
openable to the atmosphere at the front end of 
the fire box for the introduction of fuel, a smoke 
pipe connection at the upper rear portion of the 
device, a flue being provided in the device extend 

3 
ing by a tortuous path from the upper portion of 
the fire box downwardly and underneath the fire 
box thence rearwardly and upwardly to said con 
nection, a partition at the rear of the fire b0X 
normally preventing communication from the 
fire box to said connection except through said 
flue, an aperture in said partition at the highest 
and rearmost point in said fire box, said Smoke 
outlet connection being positioned opposite said 
aperture, a pressure controlled damper normally 
closing said aperture, and a manually operable 
lever extending into the device from its outside 
surface for manually opening at Will said damper. 

4. In a boiler having a fire box and a water 
containing vertical partition forming the rear 
wall of the fire box, said boiler being provided 
with a down draft flue connected with the upper 
portion of the fire box and extending to a point 
for delivering the products of combustion into a 
space at the lower side of the partition opposite 
the side which faces the fire box, a duct con 
nected. With the boiler for guiding Said gases up 
wardly along the rear surface of said partition 
opposite the fire box, an aperture extending from 
the upper rear portion of the fire box through 
Said partition, a pneumatically controlled Self 
closing door for Sealing said aperture normally 
and openable by pressures in the fire box exceed 
ing a predetermined pressure, and a Smoke out 
let connection opposite said aperture at the level 
thereof connected to said duct. 

5. In a fuel burning device, a fire box, means 
for introducing fuel at the front end of the fire 
box, a Smoke pipe connection at the upper rear 
portion of the device, a flue being provided in the 
device extending by a tortuous path from the 
upper portion of the fire box and downwardly at 
the side thereof, thence underneath the fire box 
and rearwardly and upwardly to said connection, a 
partition at the rear of the fire box normally pre 
venting communication from the fire box to said 
connection except through said fue, an aperture 
in said partition approximately in registration 
With Said connection, and a pressure controlled 
damper closing said aperture. 
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