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Patented Apr. 8, 1952 2,592,216 

UNITED STATES PATENT OFFICE 
RETURN FRETUBE BOLER WITH IN 
DIRECTLY HEATED DOMESTICSUPPLY 

Albert Edward Watts, Montreal, Quebec, Canada. 
Application January 2, 1947, Serial No. 19,689 

(C. 122-33) 3Claims. 

The invention relates to improvements in 
boilers as described in the present, specification 
and illustrated in the accompanying drawings 
that form a part of the same, 
The invention consists essentially of the novel 

features of construction as pointed out broadly 
and specifically in the claims for novelty follow 
ing a.description containing an explanation in 
detail of an acceptable form of the invention, 
The objects of the invention are to devise a 

boiler which will provide a maximum of hot wa 
ter and at the same time, be economical to op 
erate; to provide a boiler in which the flow of 
hot gases from the burner will be directed so as 
to more efficiently heat the water in the boiler; 
to construct a, boiler in which the various parts 

O 

5 

will be readily accessible for inspection, cleaning 
and repairing; to devise a boiler specially adapted 
for use With an oil burner; to construct a boiler 
in Which the Various parts are of sufficient 
strength to provide a suitable margin of safety; 
to devise a boiler which may be easily regulated 
to produce the desired volume of hot water; and 
generally to provide a boiler which will be du 
rable and efficient for its purpose. 
In the drawings: 
Figure 1 is a plan view of the boiler, 
Figure 2.is a rear view of Figure 1. 
Figure 3 is a front view of Figure 1. 
Figure 4 is a side Sectional view as taken on 

the line 4-4 in Figure 1. 
Figure 5 is a Sectional view as taken on the 

line 5-5 in Figure 1. 
:Figure 6 is a plan sectional view of the domes 

tic hot water tubes, in the upper portion of the 
boiler, 

Figure is a detail showing the rear coil cover 
for the domestic hot water tubes. 

Figure 8 is a detail showing the front coil cover 
for the domestic hot water tubes. 

Like numerals of reference indicate corre 
Sponding parts in the various figures. 
-Referring to the drawings, the boiler, consists 

of the boiler-shell. as indicated by the numeral 5 
which has the inner casing 6 suitably located 
Within the lower portion of same. The stay bolts 

provide a means of maintaining the inner 
casing 6 within the boiler shell f 5 so that the 
paSSages 8 are formed between the walls of the 
Same. The fire-box 9 within the inner casing 
6 is lined with a refractory and has the burner 

head 26 of the oil burner 22 extending through 
Same. The burner head 20 has the refractory 
eOne 2 mounted. On the end thereof. This re 
fractory Cone 2: has the mouth of same-set in an 
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opening in the brickwork of the fire box 9. The 
burner, head 20 is mounted on the oil burner 22 
which in turn, is Suitably located. On the Outside 
of the boiler shell 5. The fire box 9 has brick 
work on the bottom and sides thereof, and the 
top of the same is open permitting hot gases from 
the refractory cone 2 of the oil burner to rise 
towards the upper portion of the boiler, 
The burner head 2 consists of an inner cone 

23 and having a shoulder in the inside thereof 
towards the front of Same, 
The inner. Surface of the forward portion of 

the inner cone 23 is of a truncated shape, taper 
ing inward towards the front thereof. The outer 
surface of the forward portion of this inner cone 
23 tapers inward to coincide with the inner sur 
face of same for a predetermined distance and 
then flares outward at the front of the cone. 
A series of holes 24 are provided in the Wall of 
the tapered portion of the inner cone 23, adja 
cent to the flared portion of same. These holes 
permit part of the air. to pass... through Sane, 
and to be thrust upon the side wall of the re 
fractory cone. 2. The vanes 25. form a part of 
the inner: cone 23-and function in co-operation 
with the same in directing the flow of air there 
through. 
The inner casing 6 is raised a suitable distance 

above the bottom 26 of the boiler by means of the 
stay rods. 27 so as to form the passage. 28 there 
between. 
The fire-tubes 29 are open at each end there 

of and extend through the upper portion 30 of 
the boiler. These fire tubes pass through-holes 
in the walls of the boiler shell 5 and are. Sub 
stantially sealed and secured thereto. The front 
boiler cover 3 and rear boiler cover 32 are fixed 
ly Secured to the outer Surface of. the shell. 5, 
thus forming gas chambers in which the fire 

40 tubes terminate. These boiler covers 3 and 32 
have the inner walls of same. lined with the in 
sulation 33 and 34 respectively. The front boiler 
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cover 3 has the clean-out door 35 detachably-ser 
cured thereto. The rear boiler cover 32 has the 
back clean-Out door 36 and side cleans outdoor 
37 detachably secured thereto. These clean rout 
doors On the boiler covers 3 and 32 have insul 
lation material 33d and 34a, secured to their...in 
side faces in a like manner to the covers and 
permit easy access to the fire-tubes and other 
parts in the upper portion of the boiler, thus fa 
cilitating cleaning and repairing of the same. 
The baffle plate 38 is located within the rear 

boiler cover 32 and Suitably shaped so as to di 
vide these fire-tubes into two equal groups. This 
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baffle plate 38 extends from the boiler shell 5 to 
the insulation of the clean-out door 36 and deter 
mines the direction of flow of hot gases from the 
fire-box 9. This gas is directed through the 
lower half of the fire-tubes 29 by the baffle plate 
38 to the front portion of the boiler which is en 
closed by the front cover 3. From this point the 
gas enters the upper half of the fire-tubes 29, 
thus passing from the front portion of the boiler 
to the rear portion of the same which is enclosed 
by the rear cover 32. 

?he smoke stack 39 is adapted to be secured 
to the upper portion of the rear boiler cover 32 
at either side thereof, thus facilitating installa 
tion of the same at the site. The plate 40 is 
adapted to cover either of the openings in the 
rear boiler cover 32 which are not used in con 
nection. With the Smoke stack 39. 
The domestic hot Water-tubes or Outer nem 

bers 4 and 42 extend longitudinally through the 
upper portion 30 of the boiler above the fire 
tubes 29. These water-tubes pass through holes 
in the walls of the boiler shell 5 and are sub 
stantially Sealed and secured thereto. The 
water-tubes 4 and 42 are open at each end 
thereof permitting water to pass directly through 
the boiler. The dummy tubes or inner members 
43 and 44 extend through the Water-tubes 4 and 
42 respectively. These dummy tubes are adapted 
to Occupy the central portion of the Space Within 
the water tubes so that the water passing there 
through is adjacent to the walls of the Same. 
In this manner it will be seen that the Water 
within the water-tubes 4 and 42 will be more 
easily heated by the latter. 
The front cap 45 and rear cap 46 are fixedly 

secured to the outer surface of the boiler shell 
5, thus forming fluid chambers in which the 
Water-tubes 4 and 42 terminate. The gasketS 
47 and 48 provide a means of sealing the joints 
between the caps 45 and 46 respectively and 
mounting plates 45a and 46d, which in turn are 
Suitably welded or otherwise substantially sealed 
to the Outer Surface of the boiler shell 5. The 
inside surface of the front cap 45 has the bosses 
49 and 50 which are recessed to accommodate 
the end of the dummy tubes 43 and 44 respec 
tively. These caps 45 and 46 are adapted to be 
easily removed so as to permit removal of the 
dummy tubes 43 and 44 when it is desired to 
clean the Water-tubes 4 and 42. 
The partition 5 in the rear cap 46 divides the 

latter into two compartments. The gasket 52 
provides a means of sealing the joint between the 
free end of the partition 5 and the outer Surface 
of the boiler shell 5. The inside surface of the 
rear cap 46 has the bosses 53 and 54 which are 
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internally threaded to accommodate the plugs 55 
and 56. Each of these plugs are recessed to ac 
commodate the end of the dummy tubes 43 and 
44. The gaskets 57 and 58 are located in the 
recess in the plugs 55 and 56, while the gaskets 
59 and 60 are located in the recesses in the bosses 
49 and 50 within the front cap 45. These gaskets 
are of lead or any other suitable material, and 
adapted to Seal the ends of the dummy tubes 43 
and 44. The gaskets 62 and 63 provide a means 
of Sealing the joints between the plugs 55 and 56 
respectively, and the Outer Surface of the rear 
cap 46. 

In assembling the dummy tubes 43 and 44 in 
the domestic hot water tubes 4 and 42 respec 
tively, one end of the dummy tubes are placed in 
the recesses in the front cap 45. The plugs 55 
and 56 are then threaded into the rear cap 46 
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So that the other end of the dummy tubes 43 and 
44 are engaged in the recesses of same. As the 
plugs 55 and 56 are tightened, the ends of the 
dummy tubes 43 and 44 are forced against the 
gaskets 57, 58, 59 and 60, thus substantially seal 
ing these tubes. 
While in this instance, a pair of domestic hot 

water tubes are described, any suitable number 
of tubes may be used without generally affecting 
the advantages of the invention. 
The bushings 64 and 65 are mounted in holes 

which are suitably located in the rear cap 46, 
thus providing connections for the inlet pipe 66 
and Outlet pipe 67 respectively. 
The bushings 68 and 69 are located at opposite 

sides of the boiler shell S towards the bottom 
thereof, and are adapted for connection to the 
inlet supply pipe O and the inlet return pipe 7 
respectively. The outlet pipe or supply pipe 72 
to radiation is connected to the top of the boiler 
shell 5 by means of the bushing 73. The ther 
mometer 74 is mounted in the bushing 75 which 
is located near the outlet pipe 72 on the top of the 
boiler. 
The bushings 76 and 77 are located in the top 

of the boiler shell 5, and are adapted for con 
nection to the hot water control mechanism. 
The plates 78 and 79 are detachably secured to 

the front of the boiler shell 5 rendering the in 
terior of the boiler accessible for cleaning and 
repairing. 
The invention described in the foregoing is 

adapted to be assembled ready for installation 
with the oil burner 22 mounted on the boiler shell 
5. 
In the operation of the invention the boiler is 

filled So that water occupies all the spaces around 
the inner casing f6, fire-tubes 29 and hot water 
tubes 4 and 42. The hot gases from the oil 
burner head 20 enter the interior of the fire-box 
9 and rise towards the upper portion of the 

Same. These gases then pass through the pas 
Sageway 80 Which is formed between the inner 
casing 6 and boiler shell 5, as the hot gases 
rise in the gas chamber formed by the rear 
boiler cover 32 the baffle plate 38 directs the 
gases into the lower half of the fire-tubes 29. 
These gases pass through the aforesaid fire-tubes 
and enter the gas chamber formed by the front 
boiler cover 3. From this gas chamber the 
gases enter the upper half of the fire-tubes 29 
and pass therethrough, thus entering the upper 
portion of the gas chamber formed by the rear 
boiler COver. These gases are then carried from 
the boiler by means of the Smoke stack 39. Dur 
ing the passage of the hot gases through the 
boiler, the water in Same is heated, and in due 
Course is fed through the Outlet pipe 72 to the 
radiation. 
The domestic hot Water-tubes 4 and 42 are 

heated by the hot water in the boiler surround 
ing the same. The Water enters the water 
tubes 4 from the inlet pipe 66 and passes 
through the former until it reaches the com 
partment formed by the front cap 45. From this 
compartment the water passes through the 
water-tube 42 and into the outlet pipe 67 which 
is connected to the rear cap 46. In this manner 
hot water is provided for domestic use close to 
the temperature of the boiler water itself. 

It will be seen from the foregoing that a boiler 
has been devised that Will furnish hot water for 
domestic use as Well as for the heating of homes, 
offices and numerous other buildings. 
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What I claim is: 
1. In a boiler, a boiler shell, an inner casing 

inaving a fire box Within the same, fire tubes ex 
tending longitudinally through the upper pol 
tion of Said boiler shell and Secured in holes in 
the walls of the same, a front boiler cover and 
a rear boiler cover fixedly Secured to the outer 
Surface of Said boiler Shell and forming gaS 
chambers in which said fire tubes terminate, a 
paSSageWay leading from the fire box into the 
rear gas chamber, a baffle plate located within 
Said rear boiler cover and dividing Said fire tubes 
into tWO groupS and directing the flow of hot 
gases therethrough, mounting plates in Said front 
and rear COWerS Secured to the Outer Surface of 
Said boiler shell, domestic hot Water tubes ex 
tending longitudinally through said boiler shell 
and Said mounting plates the open ends of 
Said Water tubes being Securely joined to said 
boiler shell and Said mounting plates, rear and 
front Caps in Said rear and front covers Secured 
to said mounting plates forming Water com 
partments into which the open ends of Said 
Water tubes terminate, inlet and outlet pipes 
Connected to Said rear, cap, auxiliary tubes 
Of Snailer diameter extending through said 
Water tubes, bosses on the inner surface of 
Said front cap adapted to receive one of the 
ends of each of Said auxiliary tubes, a partition 
in Said rear Cap Subdividing said rear Water con 
partment into Sub-compartments, threaded 
bOSSes On the inner Surface of Said rear cap, 
threaded members adapted to enter holes in the 
outer wall of said rear cap and to be secured 
in Said bosses, said threaded members being re 
ceSSed to receive and tightly Seal the remaining 
circumferential extremities of Said auxiliary 
tubes, and a quantity of Water throughout said 
boiler which will Surround said fire tubes, said 
domestic water tubes and a portion of the fire 
box. 

2. In a boiler, a boiler shell, an inner casing 
having a fire box within Same, a plurality of 
fire tubes positioned in the upper portion of said 
boiler shell and Secured to the walls of the same, 
gas chambers comprising a front boiler cover 
and a rear boiler cover fixedly secured to the 
Outer Surface of Said boiler shell, said fire tubes 
terminating in Said gas chambers, a baffle plate 
Within Said rear boiler cover and dividing said 
fire tubes into two groups and adapted to di 
rect the flow of gases therethrough, mounting 
plates in Said front and rear covers secured to 
the Outer Surface of said boiler shell, domestic 
hot water tubes extending longitudinally through 
Said boiler shell and said mounting plates the 
Open ends of said water tubes being securely 
joined to Said boiler shell and said mounting 
plates, a rear cap forming connections with said 
Water tubes, rear and front caps in said rear and 
front COWerS Secured to said mounting plates 
forming Water compartments into which the open 
ends of Said Water tubes terminate, inlet and 
Outlet pipes connected to said rear cap, auxiliary 
tubes extending through said water tubes, bosses 
On the inside of Said front cap adapted to re 
ceive one of the ends of each of said auxiliary 
tubes and securely seal the circumferential ex 
tremities thereof, threaded bosses on the inside 
of Said rear cap, threaded members adapted to 
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be Secured in Said bosses through apertures in 
the Outer Wall of Said rear cap, recesses in said 
threaded members adapted to receive and secure 
ly seal the other of the circumferential ex 
trenities of Said auxiliary tubes, and inlet means 
provided for the introduction of a quantity of 
Water which will surround said fire tubes, said 
Water tubes and a portion of the fire box. 

3. In a boiler, a boiler shell, an inner casing, 
a fire box within said inner casing, a plurality of 
fire tubes extending longitudinally through the 
upper portion of said boiler shell, said fire tubes 
paSSing through holes in the walls of said boiler 
Shell and being substantially secured thereto, a 
front boiler cover and a rear boiler cover fixedly 
Secured on the outer Surface of said boiler shell 
and forning gaS chambers in which said fire 
tubes terminate, a passage leading from said fire 
box into one of Said gas chambers, insulation 
lining the outer walls of said boiler covers, clean 
out doors Suitably located in said boiler covers, 
a baffle plate located within said rear boiler cover 
and dividing said fire tubes into two groups thus 
directing the flow of hot gases therethrough, 
mounting plates in said front and rear covers 
Secured to the Outer Surface of Said boiler shell, 
a Smoke Stack adapted to lead from the upper 
portion of Said rear boiler cover, domestic hot 
Water tubes extending longitudinally through said 
boiler shell and said mounting plates, the open 
ends of Said Water tubes being securely joined 
to Said boiler shell and said mounting plates, 
irear and front caps in said rear and front covers 
Secured to the Outer Surface of Said mounting 
plates forming water compartments into which 
the open ends of said water tubes terminate, in 
let and Outlet pipes connected to said rear cap, 
auxiliary tubes of Smaller diameter extending 
through Said Water tubes, bosses on the inner 
Surface Of Said front cap adapted to receive one 
Of the ends of each of Said auxiliary tubes and 
Securely Seal the circumferential extremities 
thereof, a partition in the said rear cap separat 
ing Said Water tubes, threaded bosses on the 
inner Surface of Said rear cap, threaded members 
adapted to enter holes in the outer Wall of Said 
rear cap and be Secured in Said threaded bosses, 
Said threaded members being recessed to receive 
and Securely seal the circumferential extremi 
ties of the other ends of said auxiliary tubes, in 
let means for the introduction of water into 
Said boiler shell which water Will surround said 
fire box, Said donestic water tubes and a portion 
Of Said fire box. 

ALBERT EDWARD WATTS. 
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