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This invention relates to a method and means
for preheating heavy viscous fuel oil during its
delivery or transmission from g source of supply,
such as a tank, to g burner, such as a spraying
nozzle, to reduce the viscosity of the oil and adapt
the same to be readily sprayed and ignited.

In the present method of preheating heavy vis-
cous fuel oil, the oil is forced through a coil di-
Tectly heated by the heat transferring medium of
the boiler in which the oil burner is mounted,
said heat transferring medium being either water
or steam, and it has been found that said coil fre-
quently cracks or ruptures and the Pressure of
the oil being greater than either the head of the
boiler water or the steam pressure causes the oil
to flow either into the boiler proper if the boiler
water is the heat transferring Mmedium, or into

is the heat transferring medium, whereby the ef-
flciency of the boiler and heating system thereof
will be reduced.

It is the principal object of the present inven-
tion to overcome the disadvantages of the present
method of preheating fuel oil by preheating the
oil through the use of an intermediate heat trans-
ferring medium which is first heated by contact
with the heat transferring medium of the boiler
and subsequently Dassing the heated interme-
diate heat transferring medium Into contact with
the oil to be heated, whereby the intermingling
of the oil with the heat transferring medium of
the boller is eliminated,

It also has been proposed to preheat heavy vig-
cous fuel oil by an electric heating element but

it has been found that this method is much more.

expensive in operation than the preheating of the
fuel oil by the heat transferring medium of the
boiler.

It is another object of the invention to preheat
fuel oil by using ordinary main water as an inter-
mediate heat transferring medium and passing
said water in g circuitous path successively into
contact with the heat transferring medium of the
boiler and the fuel oil, whereby the preheating
of the fuel oil by the present method is not much
more expensive than the preheating of the fuel
oil directly by the heat transferring medium of
the boiler.

It is a further object of the invention to provide
alarm means in the circuit of the intermediate
heat transferring medium to indicate the pres-
-ence of the fuel oil in said circuit,

It is a still further object of the invention to
pbrovide an unitary and inexpensive apparatus for
carrying out the present method of preheating
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fuel oil comprising a housing divided into two
chambers with one chamber connected in a cir-~

transferring medium of the boiler and the other
chamber arranged for the passage therethrough
oil being delivered from the source of
oil supply to the oil burner, and the chambers ar-
ranged and connected to each other to provide g
passage for an intermediate heat trans-
ferring medium entering from a source of supply
thereof into the chamber heated by the heat
transferring medium of the boiler to be heated by
said latter heat transferring medium and flowing
from said first chamber to the second chamber
to transfer the heat thereof to the fuel ol pass-
ing through said Second chamber, and finally
i chamber to the connec-
tion between the source of supply of said inter-
mediate heat transferring medium and the first
chamber.
Other objects and advantages of this invention
will be set forth in the detail description of the

.embodiment of the invention.

In the drawing accompanying and forming g
part of thig application, Figure 1 is a sectional
view of an apparatus for carrying out the method
of preheating fuel oil forming the embodiment
of the invention. .

Figure 2 is a section of another form of appa-~
ratus for carrying out said method of preheating
fuel oil. : o

The embodiment of the invention comprises the
method of preheating heavy viscous fuel oil being
delivered under bressure from a fuel oil supply
tank to an oil burner mounted in or relative to a
boiler having a heat transferring medium, such
as water or steam. The fuel oil is indirectly heat-
ed by the heat transferring medium of the boiler
through an intermediate heat transferring me-
dium, preferably water, circulating in 5 closed
circuit connected to g source of supply of said
intermediate heat, transferring medium, the initial
portion of said closed circuit adjacent tothe con-
nection thereof with the source of supply com-
Ing into contact with g quantity of the heat trang-
ferring medium of the boiler to be heated and
the final portion of the closed circuit of the in-
termediate heat transferring medium coming into
contact with g quantity of oil between the oil
supply tank and the oil burner to transfer the
heat transferring me-
dium to said quantity of oil and heat and reduce
the viscosity of the oil entering the oil burner.

This. method of preheating fuel oil eliminates
the possibility of the oil intermingling with the



2 .
heat transferring medium of the boiler and flow-
ing into the boiler and its heat distributing sys-

tem by separating the oil from said medium.
Should there be an intermingling of the oll with

" - the intermediate heat transferring medium by &

rupture or break in the final portion of the closed
circuit of the intermediate heat transferring me-
dium, means are provided in said closed circuit
to give an alarm, so that the supply of oil may
be shut off to prevent & quantity of oil entering
the closed circuit of the intermediate heat trans-
. ferring medium.
closed circuit of the intermediate heat transfer-
ring medium, said oil would not intermingle with
the heat transferring medium of the boiler, as
the two heat transferring ‘mediums are separated
from each other.

Figure 1 shows one form of apparatus for car-
rying out the present method of preheating fuel
oil comprising & housing composed of two hollow
or tubular bodies 3 and 4 having laterally extend-
ing flanges 5 at the opposite ends. The housing
bodies are connected to each other in end to end
relation with a wall § interposed between the

mating flanges 5 of said bodies and secured in
" said position by suitable means, such as bolts T
engaged in the mating flanges and the periph-
eral portions of the wall. The free ends of the
bodies 3 and 4 are closed by plates 8 and 9, re-
spectively, secured to said bodies by bolts en-
gaged in the .peripheral portions of the plates
and the flanges 5, as shown at 10. The bodies
3 and 4 assembled in this manner form two sepa-
rate chambers I{ and 12, respectively, the cham-
ber {1 being arranged at the free end with &
header or transverse spaces i3 formed by a plate
14 secured at the peripheral edge to the side of
the body or integral with said body to extend in
parsallelly spaced relation to the closure plate 8
and having a series of spaced openings therein
for a purpose to be hereinafter described. The
opposite end of the chamber {1 is arranged with
& header divided into two spaces 15 and 16 and
formed by a plate {1 having a lateral portion 8

extending from a face thereof intermediate the

peripheral edge thereof and said plate 1T being
secured to or integral with the side of the body
3 to extend in parallelly spaced relation to the
dividing wall 6§ with the end edge of the lateral
portion I8 abutting the dividing wall 6 and the
side edges of said lateral portion abutting or be-
ing integral with the side of the body 3 to form
the two liquid tight spaces {5 and 16. The plate
{1 is arranged with a serles of openings in aline-
ment with the openings in the plate {4, said open-
ings being adapted for the mounting of the op-
posite ends of & series of parallel rows of tubes
19 in communication with spaces 13, 15 and (6.
In the present instance, there are shown four
rows of tubes, two rows being in communication
with the upper portion of the space 13 ad the
space 5 and the other two rows being in com-
munication with the lower portion of the space
{3 and the space [8.

The other chamber 12 in the body 4 is also ar-
ranged with a transverse header or space 20
formed adjacent the dividing wall § by a plate
21 secured to or integral with the side of the body
& to extend in parallelly spaced relation to the
dividing wall 6§ and having a series of openings
therethrough. The free end of the chamber 2
is arranged with a header having a pair of liquid
tight spaces 21’, 22 formed by a plate 23 having
a lateral portion 24 extending from a face there-
of intermediate the peripheral edge and said

Should the fuel ofl enter the
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integral with the side of the
parallelly spaced relation to
the end closure plate 8 with the lateral portion
24 abutting said plate 9 and abutting or being '
integral with the body 4. The plate 23 is ar-
ranged with a series of openings in alinement
with and cooperating with the openings in the
plate 21 to support & series of parallel rows of
tubes 25 in communication with the spaces 20,
21’ and 22, in a manner similar to the mounting
of the tubes {9 in the plates 14 and 11.

The housing 3, 4 is supported in any suitable
manner and preferably adjacent to a boller and
in line with the feed line of fuel oil from & supply
tank of fuel oil to an oil burner mounted in or
relative to the boiler. The boiler, oil supply tank
and oil burner are not shown in the present
{llustration of the invention as they do not form
a part of the invention and different types of
boilers and burners may be used without affecting
the invention. The housing 3, & is connected in
communication with a fuel oil supply tank by &
pipe 26 mounted in an opening in the side of the
body 3 entering the header space 16 of the cham-
ber {1, as shown at 27, and as the oil is discharged
from the tank under pressure, as by gravity or
a pump, the oil entering the space 16 will flow,
the arrows, through the two
lower rows of the tubes 19, the free end header
i3, the two upper rows of the tubes 19, the space

plate secured to or
body 4 to extend in

- 1% of the inner header, and from said latter

header space 15 into a pipe 28 connected at one.
end in communication with the header space 1]
and the opposite end connected in communica-
tion with an oil burner.

The oil flowing through the housing body 3 is
indirectly heated by the heat . transferring me-
dium of the boiler, which may be either steam
or water, flowing from the boiler through & pipe
29 connected at one end to the steam or water
jacket of the boiler and the opposite end con-
nected in an opening leading into the space 2{’
of the outer end header of the chamber 12, as
shown at 30, whereby said heat transferring me-
by the arrows, through
the space 24’, the two upper rows of tubes 28§,
the inner header space 20, the two lower rows of
22 of the outer end
header, and from said space 22 into a pipe 31
returning to the steam or water jacket of the
boiler. By this circulation of the heat trans-
ferring medium of the boiler, the chamber (2
is heated and the hottest portion being the upper
right hand portion thereof, looking at Figure 1,
as said medium will give up its heat as it travels
through the tubes 25 and the header spaces 20
and 22.

The heat or temperature of the chamber 12
and the tubes and headers therein is trans-
ferred to the fuel oil circulating through the
housing body 3 by an intermediate heat trans-
ferring medium of any suitable substance, but
in the present instance water is used due to its
cheapness and adaptability of flowing in a
closed circuit. The water is supplied from the
ordinary water main and enters chamber (2
through a pipe 32 having the outlet end there- .
of mounted in an inlet opening 33 at the inner
end of the chamber adjacent to the header
space 20 and the series of tubes 25 returning
the heat transferring medium of the boiler to
the outlet space 22 and pipe 31, and the cham-
ber 12 is arranged with an outlet 34 in diagonal
relation to the inlet 33 and adjacent to the in-
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let space 21° to cause the water entering the
Inlet 33 to flow around the entire length of the
tubes 28 and into contact with the header Dlates
21 and 28 to absorb the heat of the heat trans-
ferring medium of the boiler passing through
said tubes and the header
.. and the water

water supply pipe 382 through a pipe 38 having
a right angle bent portion at one end cohnected
in communication _With - the outlet 37 and the
obposite end connected in communication wity
the pipe 82, as at 39,

An expansion chamber 40 is connected in

the U-shaped pipe 35 intermediate the leg por-

nected to the chamber t1, said valve being ad-
Justed to be Operative to open position by g

tubes 19, so that should the fuel oil seep from
any of said elements into the water in the cham-

ber 11, the added pressure of the oil in the water !

will escape through said valve and give an alarm
seeping into the water and the
supply of oil should be shut off from the oil
burner. The oi] Seeping into the water in the
chamber 11 wil not affect the boiler nor the
heat transferring medium thereof gas said heat
transferring medium does not intermingle “with
- the water in the chamber 12,

In Figure 2, there is shown another type of
apparatus for carrying out the Present method
of preheating fue] oil being delivered to an oil

said ends closed by plates 44, 45 Ssecured to the
housing by suitable means, such as bolts en-
gaged in periphera]l portions of the plates and
the flanges of the housing, as shown at 46. The
housing is arranged with a longitudinal wall 47
extending parallelly of and Intermediate the

side walls of the housing with the opposite ends
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abutting the closure plates 44 and 45 to form
lquid tight Joints between the wall and closure
Plates and tube 49, 50 and 5 Spaced

side walls of the housing
tion or integral with said

43 in liquid - tight rela-
side walls, whereby a

55 constitute headers and the oppositely
pawred headers 82, 54 and 53, 55 are connected
in communication with each other by a
series of parallel Tows of tubes 58 angd 59, re-
Spectively, connected in communication with
said headers by fixing the Opposite ends of the
tubes in alined openings in the tybe sheets 48,

end porticn 2
header 54, as shown at 81, ang & pipe 62 having
one end mounted in an opening in the side wall of
the housin~ 42 and leading from the end portion
of the chamber 56 adjacent to the header 52, as
shown at 63, and the opposite end of the pipe 62
connected in communication with the oil burner,
The cil is delivered from the pipe 60 under pres-
sure and will flow around the tubes 58 for the
entire length thereof o the pipe 62,

The chamber 57

water drum
at one end

of the boiler by a pipe 66 connected
in an opening 61 from the Oopposite
of the chamber 57 adjacent to the

and around the tubes 59 for the entire length
thereof to heat said tubes, the headers 53, 55
and the dividing wall 47.

A small amount of the heat of the heat
transferring medium of the hoiler in the cham-
ber 57 is transferred directly to the fuel oil in
the chamber 5 through the wall 47 but the

" major part of the heat of said medium is trans-

ferred to an intermediate transferring medium,
such as water, circulating through the header 55.

of said intermediate transrerring med‘um, such
as & water main, by a pipe 68 connected at one
end to said water main, hot shown, and the op-
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into the header 83 and \gbsorbs the heat of the
heat transferring medium_of the boiler through
the wall of the tubes §9 and headers 88, 3. The
headers 53 and 62 are connected in communi-
cation with each other by & U shaped pipe 10
having one leg portion engaged in an opening
71 in the plate 44 leading from the header 53 and
the other leg portion mounted in an opening 12
in the plate 44 jeading into the header 52. The
heated water will flow from the header 53 through
the U shaped pipe 70 to the header 52 and from
said header 52 through the tubes 58 to the header
s4. The heat of the hot water passing through
the tubes 68 from header 52 to the header 54 is
also transferred through the wall of the tubes 58
to the fuel oil circulating through chamber 56.
The circulation of the intermediate Heat traneo-
ferring medium through the header 85, tubes 89,
header 53, U pipe 10, header 52, tubes §8.and
header 54 is completed by connecting the header
s4 in communication with the supply pipe 1]
through an angle shaped pipe 13 having one end
connected to an opening 14 in plate 45 leading
from the header §4 and the opposite end con=
nected in communication with the pipe 68, as
shown at 15. The direction of flow of the fuel oil,
the heat transferring medium of the boiler and
the intermediate heat transferring medium is ap-
propriately indicated by arrows. .

The U shaped pipe 10 is also arranged with
the expansion chamber 40, pet, cock &1 and relief
. yalve 42 in the same manner and for the same

purposes as in apparatus shown in Flgure 1.

Having thus described our invention, we claim:

1. The method of heating fuel oil delivered
from @ supply of the oil to a burner firing a
boiler, which consists in circulating the heat
transferring medium of the boilér in heat trans-
fer relation with an intermediate circulating fluid
medium to heat said intermediate circulating
fluid medium, and circulating said heated fluid
medium and the fuel oil in heat transfer re-
lation with each other to transfer the heat of the
intermediate fluid medium to the fuel oil and
thereby heat the fuel oil.

2. The method of heating fuel oil delivered
from a supply thereof to a purner firing a boiler,
which consists in circulating water and the heat
transferring medium of the boiler in heat trans-
fer relation with each other to transfer the heat
of the heat transferring medium of the boiler to
the water and heat the water, and circulating the
fuel oil independently of the heat transferring
medium in heat transfer relation with the heated
water to transfer the heat of the water to the
fuel oil and heat the fuel oil.

3. In apparatus for heating fuel oil delivered
from & supply of the oil to a burner firing & boiler,
a casing having a pair of chambers therein con-
nected with a source of water and in communi-
cation with each other for circulation of the
water through the chambers and each chamber
arranged with a header at one end and & pair
of headers at the opposite end, tubes extending
longitudinally through each chamber connecting
the headers of said chamber in circulation with
each other, the pair of headers at the one end of
one chamber being adapted to be connected with
the boiler in circulation with the heat transfer-
ring medium of the boiler to provide circulation
of said medium through said pair of headers, the
connecting tubes and the header at the opposite

end of said chamber in heat transfer relation
with the water in said chamber to heat said
water, and one header of the pair of
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the one end of the other chamber adapted to be
connected with the fuel oil supply and the other
header of said pair of headers being connected
to the burner for circulation of the fuel oil
through sald pair of headers, the connecting
tubes and the header at the opposite end of said
second chamber in heat transfer relation with
the heated water in sald second chamber to heat
the fuel oil. )

4. In apparatus for heating fuel oil delivered
from g supply of oil to & burner firing a boiler,
a pair of housings mounted in end to end relation
with each other, & wall interposed between the -

housings and closing the abutting ends of the =

housings and each housing having a closure at
the opposite end, tube sheets spaced inwardly
from the opposite ends of the housings and form-
ing headers at and within the closed abutting
ends and the outer ends of the housings and &
chamber between the tube sheets of each hous-
ing, and a partition separating a header at one
end of each housing into a pair of headers, tubes
extending through the chamber in each housing
fixed at the opposite ends in the tube sheets and
connecting the pair of headers at one end of the
housings with the header at the opposite end of
the housings, means connecting the chambers
with a source of water and the chambers in water
circulation with each other, the pair of headers
at the one end of one of the housing chambers
being adapted for connection with the boiler fot
circulation of the heat transferring medium of
the boiler through said pair of headers, the con~
necting tubes and the header i the opposite end
of said chamber for circulation of said medium
in heat transfer relation with the water to heat
the water, and one of the headers of the pair of
headers at the one end ‘of the other housing
chamber adapted to be connected with the oil
supply and the other of said pair of headers con-
nected to the burner for circulation of the fuel
oil through the pair of headers, connecting tubes
and the head in the opposite end of said cham-

_ ber in heat transfer relation with the heated wa-
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ter in said chamber to heat the oil.

5. In apparatus for heating fuel oil delivered
from a supply of the fuel oil to & burner firing &
boiler, & housing having side and end walls and
a longitudinal wall extending from the end walls
and between the side walls to separate the hous-
ing into two parallelly extending chambers, tube
sheets spaced inwardly from the opposite end
walls of the housing and extending between the
longitudinal wall and the side walls of the hous-
ing to arrange & header at each end of the cham-
bers, a series of tubes extending longitudinally in
each chamber and mounted at the ends in open-
ings in the tube sheets to connect opposite head-
ers in each chamber in communication with each
other, one of the chambers being adapted for con-
nection to the boiler in circulation with the heat
transferring medium of the boiler to heat said
tubes in said chamber, the other chamber having
an inlet adapted to be connected in communica-
tion with the oil supply and an outlet adapted to
be connected in communication with the oll
burner for circulation of the oil around the tubes
in said chamber, means adapted to connect the
headers at one end of both chambers with a
source of water, and means connecting the
headers at the opposite end of both chambers in
water circulation with each other, whereby the
wg.ter circulating through the tubes in the cham-
bér connected with the boiler in circulation with
the heat transferring medium of the boiler is
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heated by the transference of the heat of said
" medium through the walls of said tubes, and the
-heated water passing from said tubes into and
through the connected headers and the connect-
ing tubes in the other chamber in heat transfer
relation with the oil circulating around the tubes
in said latter chamber heats said oil.

6. In apparatus for heating fuel oil delivered
from a supply of the fuel oil to a burner firing a
boiler, a housing having a pair of chambers
therein, means to connect the chambers in com-~
munication with a source of a fuid medium,
means to connect the chambers in communica-

- tion with each other for the circulation of the
fluid medium - through said chambers, means to
* connect one of said chambers with the boiler,

means to independently circulate the heat trans-

ferring medium of the boiler through said cham-
ber in heat transfer relation with the fluid me-
dium to heat the fluid medium, means to connect
the second chamber with the burner and the fuel
oil supply, and means to provide independent cir-
culation of the fuel oil through said second cham-
ber in heat transfer relation with the fluid me-
dium to heat the fuel oil,

N
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7. In apparsatus for heating fuel oil as claimed

-in claim 6, an expansion chamber arranged in .

the means connecting the housing chambers to
each other and automatically operative by the
expansion of the fluid medium in said housing
chambers to relieve the housing chambers of ex-
cessive pressure,

8. In apparatus for heating fuel oil as claimed
in claim 6, a relief valve arranged in the means
connecting the housing chambers to each other
and adapted to be actuated by the pressure in the
housing chambers to permit escape of pressure
from said housing chambers, ‘

9. In apparatus for heating fuel oil delivered
from a supply of oil to g burner firing a boiler as
claimed in claim 3, g pipe connecting the inter-
mediate portions of the first and second cham- .
bers to transfer heated water from the first
chamber to the second chamber, and an expan-
sion chamber mounted in communication with
said pipe to permit expansion of the water.,

NED DUNN.
VINCENT L. FALOTICO.




