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5 Claims. 
1. 

This invention relates to a heater for liquids, 
particularly petroleum oils, and has for its princi 
pal object to provide a heater of the indirect type 
including a shell for containing a heat transfer 
liquid which is directly heated by an immersion 
type fire chamber located within the central por 
tion of the shell and surrounded with an immersed 
flow tube bundle through which the liquid to be 
heated is circulated. 
Other objects of the invention are to provide 

a Small compact heater which combines the safe 
ty feature of less fire hazard with conservation of 
size and material; to provide a heater having a 
shell and an internal heater removably supported 
by One end of the shell and a tube bundle Support 
ed within the shell and removable through the 
opposite end for facilitating inspection and field 
repair; to provide an indirect type heater which 
operates with maximum efficiency without the 
use of baffles; to provide a heater that is con 
Servative of fuel used; and to provide a greater 
flow tube surface for a given size heater. 

In accomplishing these and other objects of the 
invention, we have provided improved structure, 
the preferred form of which is illustrated in the 
accompanying dra Wings wherein: 

Fig. 1 is a perspective view of a heater embody 
ing the features of the present invention. 

Fig. 2 is a perspective view of the firebox em 
bodied in the heater. -- 

Fig. 3 is a perspective view of the tube bundle 
which is employed in the heater to circulate the 
liquid to be heated. 

Fig. 4 is a longitudinal section through the 
assembled heater. 

Fig. 5 is an end view of the heater. 
Fig. 6 is a cross section on the line 6-6 of Fig. 

4, particularly illustrating the relation of the fire 
box and the tube bundle, 
Referring more in detail to the drawings: 
designates a heater constructed in accordance 

With the present invention and which includes a 
cylindrical shell 2 that is arranged horizontally 
and supported on transverse girder plates 3 and 
4 having laterally disposed flanges 5 and 6 by 
which the heater is adapted to be anchored on a 
suitable base. One end of the shell curves in 
Wardly as at 7 to join with a coaxial collar 8 of 
Suitable diameter for insertion of the firebox or 
heater unit 9, the collar 8 being provided with a 
laterally extending flange to for attaching a 
closure plate carrying the fire or heating unit 
as later described. The closure plate is secured 
to the flange 0 by fastening devices such as bolts 
2. The opposite end of the shell has an annularly 
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2 
extending lateral flange 3 for attaching a closure 
plate 4 which is secured to the flange by fasten 
ing devices such as bolts 15. The firebox or heat 
ing unit includes a pair of laterally disposed and 
horizontally disposed U-shaped ducts f6 and 
having upper and lower leg portions 8 and 9 
welded in openings 20 and 2 that are provided in 
the plate f. The leg portions are of sufficient 
length to extend Substantially to the opposite end 
of the shell and are interconnected by return 
bends 22. The upper legs 8 are connected on the 
exterior side of the closure plate with a breech 
ing 23 supporting a flue or stack 24 whereby prod 
ucts of combustion are discharged from the heat 
ing unit, The lower legs 9 project, through the 
plate and are connected by a cap-like housing 25 
having openings therein for supporting gas 
burners 26 and 27 in substantially concentric re 
lation with the legs of the ducts, the burners be 
ing supplied with a fuel such as oil or gas through 
a supply pipe 28 which is connected through a 
pressure regulator 29 and an automatic control 
valve 30 with the respective burners, the valve 30 
being actuated responsive to temperature within 
the heater to automatically regulate the fuel Sup 
ply in proper quantity for maintaining a predeter 
mined temperature of the transfer medium 3 
that is contained in the shell. 

Insertable into the shell through the end closed 
by the plate f4 is a tube bundle 32 carried in sup 
porting rings 33 and 34 having an exterior di 
ameter slightly less than the inner diameter of 
the shell to permit sliding of the bundle into the 
shell and maintain the bundle in concentric rela 
tion with the shell. Supported by the rings and 
by intermediate ring segments 35 and 36 are 
longitudinally positioned tubes 37 arranged in cir 
cular series about the Supporting rings and which 
have opposite ends connected by return bends 38 
and 39, the return bends at one end being stag 
gered with respect to the return bends at the 
other so as to provide a continuous hairpin coil 
for conducting flow of a liquid to be heated. The 
lowermost tubes comprise the terminals of the 
coil and the ends 40 and 4 extend through the 
closure plate 4 for connection with supply and 
discharge pipes 42 and 43, respectively, the con 

tons being made by couplings as indicated 
at 44. - ' ' ' ...: 

The shell is adapted to contain the heat trans 
fer medium 3, for example, water, which is in 
serted through a water equalizing pot 45 having 
a tubular neck 46 connected with the interior of 
the shell at the top thereof as best shown in Figs. 
1 and 4, the pot 45 being of sufficient capacity to 
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accommodate expansion of the transfer medium 
and to maintain the shell in completely filled 
condition. The top of the pot may be closed by a 
removable cover 4. 
In assembling the heater, the tube bundle is 

inserted through the larger opening of the shell 
prior to application of the plate 4. After inser 
tion of the tube bundle the plate f4 is bolted in 
leak-tight engagement with the flange 3. The 
heater or firebox has the leg portions thereof 
welded in the openings of the closure plate 
and the upper legs 8 are interconnected by the 
breeching 23 which is also welded to the plate fl. 
The unit is then slid through the collar 8. So that 
the lower legs 19 of the fire ducts rest upon the 
supporting rings 33 and 34 and upon the Seg 
ments 35 and 36 as shown in Fig. 6. When in 
position the closure plate if is connected with 
the flange to by the bolts 2. 
The burners 26 and 27 are then inserted and 

connected with a source of gas or other fuel. 
The supply and discharge pipes 42 and 3 are 
then connected with the terminal ends 40 and 4 
of the coil by the couplings 44 So that the liquid 
such as a petroleum oil to be heated is passed 
through the hairpin coils of the tube bundle. 
The shell is then filled with a heat transfer liquid 
3, for example, water, which is supplied through 
the water equalizing pot 45. The burners are 
started and the flame and hot gases travel through 
the legs of the U-shaped ducts of the firebox to 
heat the surrounding water through the Walls of 
the ducts. The products of combustion bring the 
water to a temperature set by the thermostat 
which affects actuation of the control valve SO 
that the burning rate is regulated to maintain 
the predetermined temperature of the heat trans 
fer medium. As the water heats, a thermosyphon 
circulation is set up within the shell to effect Sub 
stantially uniform heating of the tube bundle 
through transfer of heat from the walls of the 
firebox ducts to walls of the tube bundles. 
When it is necessary to inspect or repair the 

heater the fire unit may be readily removed by 
removing the bolts 2 and withdrawing the unit 
from the collar 8 without disturbing the tube 
bundle. If the tube bundle is to be removed, this 
is readily effected by removing the bolts 3 which 
retain the plate 4 and by withdrawing the tube 
bundle through the open end of the shell. 
From the foregoing it is obvious that We have 

provided an indirect type of heater which is of 
small, compact construction and combines the 
safety feature of less fire hazard with conserva 
tion of space and material. It is also obvious that 
the parts are readily assembled and removed as 
units for inspection and repair so that any re 
pairs which may be required may be made in the 
field. 
What we claim and desire to Secure by Letters 

Patent is: 
1. A heater including an elongated Shell hav 

ing open ends, removable closure plates for clos 
ing said ends of the shell and forming with the 
shell a closed heat-transfer-liquid-containing 
space, a heating unit carried by one of the closure 
plates and adapted to be inserted and with 
drawn through the end of the shell closed by 
Said one closure plate, a cylindrical tube bundle 
adapted to be inserted into the shell through the 
other end for encircling the heating unit, ringS 
Supporting Said tube bundle and having inner 
circumferences to pass over the heating unit 
when inserted in the shell, and means for filling 
said space with the heat transfer liquid for pro 
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4. 
viding a common heat transfer medium between 
the heating unit and the tube bundle and con 
pletely surrounding the tube bundle and Said 
heating unit. 

2. A heater including an elongated shell hav 
ing open ends, removable closure plates for ciOS 
ing said ends of the shell and forning with the 
shell a closed heat-transfer-liquid-containing 
space, a heating unit carried substantially Cen 
trally of the shell by one of the closure plates 
and adapted to be inserted and Withdra Win 
through the end closed by said one closure plate, 
a cylindrical tube bundle adapted to be inserted 
into the shell through the other end in CoaXial 
relation with the shell and in encircling relation 
with the heating unit, means for filling Said Space 
with the heat transfer liquid for providing a coln 
mon heat transfer medium between the heating 
unit and the tube bundle, said heating unit con 
sisting of a pair of U-shaped ductS having ends 
extending through said carrying plate, a breech." 
ing connecting one end of each duct, and burners 
disposed in the other end of each duct. 

3. A heater, including an elongated Substan 
tially cylindrical shell having an open end con 
forming to the inner diameter of the Shell and 
having a smaller axial opening at the other end, 
removable closure plates for closing Said open 
ings and forming with the shell a closed heat 
transfer-liquid-containing Space, a heating unit 
carried by the closure plate for the Smaller of Said 
openings and adapted to be inserted and with 
drawn through the Smaller axial opening, a cylin 
drical tube bundle adapted to be inseited in the 
shell through the larger opening in encircling l'e- 
lation. With the heating unit, means for filling the 
shell with the heat transfer liquid, Said heating 
unit consisting of a U-shaped duct having ends 
extending through said Smaller plate, a burner 
disposed in one end of the U-shaped duct, and a 
Stack connected with the other end of the U 
shaped duct. 

4. A heater including an elongated Shell hav 
ing open ends, removable closure plates for cloS 
ing said ends and cooperating with the shell in 
forming a closed heat-transfer-liquid-containing 
space, a heating unit carried by one of the cloSure 
plates and adapted to be inserted and withdrawn 
through the end closed by said plate, an inter 
connected series of hairpin coils extending longi 
tudinally within the Shell and arranged in circu 
lar Series about the interior of the Shell and en 
circling relation to the heating unit, ringS Sup 
porting said coils to form a unitary structure in 
Sertable and removable through the end of the 
shell which is closed by the other of said closul'e 
plates, and means for filling the shell with the 
heat transfer liquid to completely Surround said 
units, said rings forming a Support for the heater 
unit. 

5. A heater including an elongated shell hav 
ing open ends, removable closure plates for cloS 
ing said open ends of the shell and cooperating 
with the shell in forming a closed heat-transfer 
liquid-containing space, a pair of U-shaped ducts 
having ends fixed in One of the closure plates Sub 
stantially centrally of said closure plate for Sup 
port centrally with respect to said shell, burners 
directed into the end of one leg of each of the 
ducts, a breeching connecting Said other legs to 
gether, an interconnected Series of hairpin coils 
extending longitudinally Within the Shell and ar 
ranged in circular series immediately adjacent 
the inner Side of the shell, rings Supporting Said 
coils to form a unitary structure insertable and 
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removable through the end of the shell which is 
closed by the other of Said closure plates, Said 
rings having sliding Support in the shell, and 
means for filling said space in the shell with the 
heat transfer liquid, Said rings forming Support 5 
for said legs of the ducts. 

GARMAN O. KIMMELL. 
HARVEY L. CHENAUT. 
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