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1

This invention relates to a method and appa-
ratus for pretreating liquid fuels, such as liquid
fuels derived from petroleum, shale oil and coal
and used in oil buraing furnaces, gasoline en-
gines, diesel engines and the like.

This application is a continuation-in-part of
my copending application for Electric Heater,
Serial No. 35,362, filed June 26, 1948, now Patent
No. 2,511,848,

One of the principal objects of the present in-
vention is to provide such a method and appa-
ratus which during off periods of demand will
segregate the lighter fractions of the stagnant
body of oil retained in the heater and render
these lighter fractions available for immediate
withdrawal when the oll furnace, gasoline en-
gine or the like again goes into operation. By
this means the lighter and more volatile fractions
of the fuel are supplied to the apparatus served
each time it is started and optimum conditions
are established both for instantaneous starting
and also for establishing proper operating condi-
tions for the continued burning of the liquid fuel.

Ancther object is to provide such a method
and apparatus which during continued on pe-
riods of the apparatus being served will operate to
preheat the liquid fuel to a lower temperature
than that which obtains during the off periods
of demand thereby to preheat the liquid fuel for
improved operation of the apparatus being served
withcut, however, separating the lighter frac-
tions. Such lower preheat temperature during
continuation of an on perlod of operation is de-
sirable as the combustion of the fuel in the equip-
ment using the fuel supplies a large part of the
heat necessary for efficlent operation so that less
preheating is required.

Another object is to provide a preheater which
is so'chambered and bafled as to insure rapid
heating of the liquid fuel both during on and
off periods of demand and as to insure the rapid
segregation of the lighter fractions during the
off periods.

Another cbject is to provide such a preheater
the wall thicknesses of certain parts of which
are selected to avoid scorching of the liquid fuel
with resultant flaking off of solid products of
the liguid fuel and which are apt to disrupt the
operation of the apparatus served.

Another object of the invention is to provide
such a preheater the wall thicknesses of certain
varts of which are selected to slow down the
application of heat when called for and to retain
heat in the walls thereby to lavel off the on and
off periods of the preheater and to maintain more
uniform liquid fuel preheating conditions.
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Another object is to provide such a preheater
the wall thicknesses of certain parts of which
are selected to rapidly dissipate the heat in the
liquid fuel contained in the preheater thereby to
condense any vaporized lighter fractions and in

effect to retain them in the liquid phase ‘while

being segregated.

Another object is to provide such a preheater
which can readily be equipped with an slectric
heating element of any desired wattage ‘without
alteration of the design of the preheater.

Another object is to provide such a preheater
which will automatically adapt itself to both
operating and storage conditions, the heat dissi-
pation being such as to insure segregation of
the lighter fractions of the liquid fuel for start-
ing and the heat input being such as to provide
the proper temperature rise in the liquid fuel
during operation of the apparatus being served.

Another object is to provide such a preheater
which can be used to vaporize the liquid fuel if
desired.

Another object is to provide a thermostat con-
trol which is not subject to hunting or unneces-
sarily rapid action, the sensitive parts of the
thermostatic control being located in the thicker
walls of the preheater for this purpose.

Another object is to provide turbulence in the
liquid fuel passing through the preheater to pro-
vide improved heat transfer and to insure uni-
formity in heating all of the liquid fuel passing
therethrough to the same temperature.

Ancther object is to provide such a preheater
which is made of a minimum number of simple
sections which can be readily assembled and
when assembled provide the above characteristics
without danger of leakage and in which all of
the electrical parts are readily available for in-
spection or repair without opening up the liquid
fuel chamber of the preheater.

Another object is to provide a preheater hav-
ing its body apertured to receive testing gages
used in setting up and checking the operating
conditions of the preheater.

Another object is to. provide such a preheater
containing a body of screening material which
not only serves to retain heat and to break up
and filter or screen the lMguid fuel but also acts
as a catalyst in segregating the lighter, more
volatile fractions.

Another object is to provide such a preheater
which is economical in consumption of electrical
energy when electrically heated.

Another object is to provide such a preheater
which is simple and inexpensive in construction
and which- will stand up under conditions of
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severe and constant use without getting out of
order or requiring repairs.

Other objects and advantages will appear from
the following description and drawings in which:

Fig. 1 is a top plan view of a preheater for
liquid fuel embodying the present invention.

Fig. 2 is a side elevational view, viewed from
the topof Fig. 1.~

Fig. 3 is an end elevational view,
the right hand side of Fig. 1.

Figs. 4 and b are vertical sections taken on the
correspondingly numbered lines on Fig. 1.

viewed from

10

Fig. 6 is a bottom plan view with parts broken

away.

Fig. 7 is a horizontal section taken on line
1—1, Fig. 4, looking downwardly, and with the
screen or filter removed.

Fig. 8 is a section taken on the same line as
Fig. 7 looking upwardly.

The invention is shown as comprising a cas-
ing, indicated at {9, and through which the liquid
fuel to be preheated flows and which is shown
as comprising four major sections, namely, a body
section indicated generally at i1, a top section
indicated generally at {2, a bottom plate indi-
cated generally at {3 and a side cover section in-
dicated generally at {4 which latter serves to pro-
tect the thermostat and heating element termi-
nals and wiring as well as to provide an exten-
sion or shelf in securing the botfom plate 13 in
position.

The hody section ({ is shown as being of gen-

erally rectangular form in plan, with rounding
corners, and as having & comparatively thick
metal bottom 15 and relatively thick integral walls
rising from this bottom and being of somewhat
lesser thickness than the bottom {5, these side
walls comprising a front wall 16, end walls 18
and 19 and a rear wall 20. This body is formed
at its center with a relatively thick integral dam
or weir 21 which extends between the front and
rear walls §6 and 20 and divides the interior of
the body into two chambers 22 and 23.

The compartment 23 is used as a tempering
chamber in which the incoming oil is initially
neated and for this purpose the end wall (9 is
provided centrally with an oil inlet opening 24
adapted to receive an oil supply pipe (not shown)
‘this inlet opening 24 being arranged close to the
bottom of the chamber 23. Both compartments
22 and 23 also act as distillation chambers in
which the temperature of the oil is raised above
its initial flash point or lowest temperature at
which light ends separate, and preferably below

the fire point or lowest temperature at which
heated oil gives off vapor that supports continu-
.ous combustion, this fire point being usually 10
to 15° F. higher than the initial fiash point. The
purpose of so heating the oil above its initial
flash point is for the purpcse of segregating the
‘lighter and more volatile ends or fractions. In
each chamber 22 and 23 the thick bottom wall
15 is provided with 2a series of integral trans-
verse ridges 25 which serve to accelerate heat
transfer to the liguid fuel and also to support a
‘flter or screening body 26, one of such bodies
béing arranged in each chamber 22 and 23.

The dam 2! is also preferably provided on op-.

“posite gides of its summit with a plurality of
rigees 28 which tend to provide turbulence in the
oil flowing thereover. The summit of the dam
21is preferably arranged in line with and slightly
below the top rim of the body (1. This dam is
‘also provided with a relatively large hore 23
which is open through the rear wall 20 of the
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casing and which is closed or blind at its front
end. 'This bore 29 receives the sensitive end of
a cylindrical thermostat 38, the terminals of
which are exposed at the rear wall of the cas-
ing and are adapted to conneet with wires 3{ and
32, This dam is also preferably provided with
2 bling bore 33 which is similar to the bore 29
except that it is smaller. This bore is adapted
to receive a thermometer (not shown) by means
of which the operator adjusting or checking the
operation of the heater can determine the actual
temperature of the metal forming the dam 2{.
Tt will be seen that this dam 21 is in effect a con~
trol dam, containing the opening 29 for the ther-
mostat 39 and which controls the temperature
of this dam in the center of the body of liquid
so as to insure the required degree of heat trans-
fer. from metal to liquid and so as not to have
any excessively hot spots which will scorch the
fuel and form carbon. This control dam 2{ also
has the opening 33 to receive a temperature
gage to insure setting of the thermostat 30 to
maintain this proper temperature of the con-
trol dam.

The underside of the body is provided with
a depending skirt 34 which extends around all
four sides thereof and forms a downward con-
tinuation of the side walls of the heater to form
o chamber 35 for the heating element 35, as
hereinafter described. The body Is also sup-
ported on three integral legs 38 which form
downward, continuations of the skirt 34 below the
end walls 18 and 18 of the heater.

The cover {2 is generally of convex form hav-
ing a depending rim 39 which seats upon a gasket
40 which in turn is seated on the top face of the
side walls of the body {1. The cover is prefer-
ably firmly secured to the body around its perim-
eter by a series of screws 41 which extend through
the cover into threaded holes provided in the side
walls of the body 1.

Above the chamber 23 the bottom face of the
cover is comparatively flat as indicated at 42,
this flat extending beyond the summit of the
dam 2! and terminating in a relatively large de~
pending ridge or bead 43 which extends trans-
versely the full width of the casing and extends
to a point approximately level with or slightly
above the summit of the dam 21. Beyond this
ridge or bead 43 the cover is formed to provide
an integral dome 44 into which the light and
more volatile ends or fractions rise and collect.
This dome can be of any suitable form but is
shown as having a frusto~conical portion 45 ar-
ranged adjacent the end of the heater and an
inclined wall portion 46 rising gradually from a
point adjacent the transverse ridge or bead 43
toward the center of the frusto-conical portion
§5. The underside of the gradually rising wall

.portion 46 of the dome 44 is preferably provided

on its underside with a pair of transverse ridges
49 which serve not only to impede the upward
movement of the lisht ends of the oil but also to
accelerate the transfer of heéat from these light
ends to the cover. To further accelerate the dis-
sipation of heat from these light ends the dome
is preferably provided with an external extended
fin surface, these fins being shown as vertical fins
59 projecting ocutwardly from the frusto-conical
portion 45 of the dome, The summit of this
frusto-conical portion 45 of the dome is provided
with a vertical outlet opening 54 adapted to re-
ceive a pipe (not shown) leading to the oil burner
or other apparatus being served.

Heat is shown -as supplied from the heating
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element indicated generally at 36 and arranged
in the chamber 35 in contact with or close prox-
imity to the underside of the bottom 15 of the
casing. This heating element can be of any type
and heated by steam, exhaust gas or any other
medium, and is shown as being in the form of a
metal tube 52 housing an electrical resistance
wire 53 separated therefrom by insulating beads
54 and the ends of the resistance heating wire 53
being connected with suitable binding posts 55.
The heating element is shown as being of gener-
ally U-shaped form so as to conform to and be-in
closely spaced relation with the skirt 34 of the
heater, and at the rear of the heater the ends of
this resistance heating element 36 are shown as
being brought together and extending through
a pair of notches 56 formed in the rear part of
the skirt 34 and within the ares enclosed by the
cover section 13. Below -the front wall 1§ the
heating -element 38 is preferably-supported by a
Pair of lugs §8 which project rearwardly from the
skirt 34.

In addition, a second pair of supporting lugs
59 are formed integrally with the portion of the
skirt 34 below the front wall 16 of the casing.
These lugs are disposed below the lugs 58 and
project rearwardly to support the front edge of
the bottom plate 13. At its rear this plate is pro-
vided with a pair of upwardly rrojecting besses
60 each of which projects into & corresponding
one- of the notches 56 and engages the corre-
sponding end of the heating -element 35 pro-
jecting through this notch so as to hold the rear
part of the heating element firmly in position.

The rear end of the bottom plate 13 is sup-
ported by the side cover section 14 of the heater.
This side cover section is in the form of an open
sided box fitted against the rear wall 20 of the
body in position to enclose the end of the thermo-
stat 30 and the binding posts 55 at opposite ends
of the heating element 36 and is shown as being
secured in position by a pair of horizontal screws
61 which extend through the back of the cever

into threaded holes provided in the rear wall 20

of the body. To support the rear edge of the
bottom plate 13, the bottom wall of this cover 14
is formed to provide a forwardly projecting lip
62 which extends under the bottom plate 13 as
best shown in Fig. 5 s0 as to support the same,
‘the front edge of this cover plate being supported
by the lugs 59 as previously described.

The wire 32 from the thermostat 30 connects
‘with one of the binding posts 55 of the heating
-element 36, the other binding post being con-
nected with a wire 31. The wires 32 and 31 form
the line wires and extend outwardly through an
opening 63 in the rear wall of the cover section
14 and through a conventiona] fitting 64 which is
secured to the rear wall of the cover section 4
in any suitable manner, It will be understood
that for safety a conventional fusible link (not
shown) can be included in the electrical circuit
housed within the cover section 14,

In the operation of the invention for pretreat-
ing, say, petroleum fuel oil for an oil burning
furnace, the furnace is automatically cut into
and out of operation in response to the demand
for heat. During off pericds no fuel is called for
and the body of liquid fuel in the casing 10 be-
comes a stagnant or quiescent body. An im-
portant feature of the invention resides in the
setting of the thermostat 30 a few degrees above
the initial flash point of the liquid fuel, and pref-
erably, though not necessarily below the fire
point or lowest temperature at which heated oil
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gives off vapor that supports continuous comi=
bustion, this fire point being usually 10 to 15° F.
higher than the initial flash point. Thus, if the
initial flash peint of the liquid fuel being used is,
say, 148° F, and the fire point is, say, 160° B, the
thermostat 30 would be set to cut into operation
at 150° F, and to cut out of operation at 153° F,
This setting of the thermostat ig readily accom-
plished by the operator who sets the apparatus,
the operator knowing the flash point and fire
point from data supplied to him or determining
the flash point of the fuel being used for. him-
self and then inserting a thermometer (not
shown) in the hole 33 provided in the control dam
21 for this purpose. With such thermemeter in-
serted in the control dam 21, the operator can
readily set the thermostat 30 to cut into and out
of operation at the temperatures indicated. Ac-
cess to both the open end of the hole 33 and to
the thermostat 38 can readily be obtained by re-
moving the two serews 64, which secure the cover
{4 for the thermostat.

With the thermostat so set it would eall for
heat during on periods of the furnace and ac-
cordingly at the start of the off period of the
furnace, the heating element 3§ is energized and
heat is being applied by this element to the rel-
atively thick bottom wall {5 of the casing 10.
This energization of the electric heating element
continues until the temperature of the control
dam 21 builds up to the assumed 153° P, the
quiescent body of fuel in the bottom of the chams=
bers 22 and 23 also being heated to approxi-
mately this temperature. It will particularly be
noted that this heat is applied at the bettom of
the quiescent hody of liquid fuel by the thick
bottom wall 15 and, through conduction through
the metal, at the sides of the body of liquid fuel
from the thick control dam 2f and relatively thick
side walls of the casing #9.

As each particle of the liquid fuel is heated
above its flash point, the lighter or more volatile
fraction thereof vaporizes and rises in the quies-
cent body of liquid fuel. On encountering cooler
fuel, this vaporized fraction, of course, recon-
denses, but since heat is applied from the sides
and bottom of the quiescent body of fuel, the net
effect of the vaporization and recondensing . of
the more volatile fraction or light ends of the lig~
uid fuel is a migration of the light ends to the
top of the body of liquid fuel Since the cover,
above the chamber 22, is inclined, these'lighter
ends migrate up in%o the conical part 45 of the
dome 44. It will be noted that this eonical part
of the dome is relatively thin walled and also is
provided with the fins 50 so ag to rapidly dissi-
pate heat to the atmosphere. Accordingly after
entering the dome 44 and contacting its walls the
light ends are cooled below their flash point and
hence condense and remain as a segregated bedy
of light ends within the conical dome 44. :

This migration of the lighter ends from the
chamber 23 is impeded by the rib or baflle 43 un-~
der which any articie of fuel oil must pass in
close proximity to the heated dam 21 before it
can escape to the dome 44. Thig provides inde-
pendent distillation action in the two chambers
22 and 23, only the substantially completely dis-
tilled lighter ends being permitted to escape from
the chamber 23 into the chamber 22,

The upward migration of the lighter ends is
also impeded by the screen bodies 26 with which
each chamber 22 and 23 is packed. This screen-
ing serves not only to distribute the. heat

75 throughout the body of liquid fuel in each.chgm-
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ber 22 and 23 and also to act as & catalyst, but
also serves to preveni on effective convection
current from being set up in either chamber 22
or 23. Without these screen hodies there would
be a tendency for the cooled fuel at the top of
each chamber to flow down the center of the lig-
uid fuel therein with the liguid fuel at the sides
rising to replace this cooled liquid fuel. Such a
convection movement can be of sufficient force
to prevent the segregation of the light ends in
the dome 44 and is effectively inhibited by the
presence of the screen hodies 26, )

" Accordingly during off periods of demand mild
distillation action takes place which effects a seg~
regation of the light ends or more volatile frac-
tion in the dome 44. Therefore when the fur-
nace goes into operation the fuel initially sup-
plied is not only heated to a relatively high tem-
perature but also is more highly volatile than the
fuel supplied to the preheater. Accordingly ighi-
tion of this initially supplied fuel at the start of
each on period is materially expedited and proper
combustion of the fuel for a substantial time on
each start is assured. After this starting period
the combustion of the less volatile fuel supplied
at a lower temperature presents no problem,
proper economy in fact demanding that the
burner be set to operate with the fuel of average
volatility and at a lower preheated temperature.
Accordingly the capacity of the heating element
35is deliberately selected so as to heat the liquid
fuel flowing through the preheater on continued
operation of the fuel burner to only a fraction of
the setting of the thermostat 38. This is for the
reason that during a continued on period the
combustion of the fuel in the apparatus supplies
part of the heat for efficient operation so that
preheating to a lower temperature is required.
Tt will also be noted, that the transition from the
high initial temperature of the fuel oil in each on
period to the relatively low running temperature
is gradual, this being due to the heat stored in
the relatively thick bottom wall 13, relatively
thick side walls and also the relatively thick
control dam 21 of the casing section il.

As long as the on period lasts preheated liquid
fuel is supplied by the preheater and when the
demand of the burner is satisfied, the flow of
liquid fuel through the preheater is stopped. Ac-
cordingly, the now quiescent body of liquid fuel
in the preheater is again heated to a few degrees
above its flash point to again segregate the light
ends in the dome 44 for the start of another on
period. .

Tt will also particularly be noted that all parts
of the heater, particularly the electrical compo-
nents, are readily accessible. Thus by removing
the screws 61 which attach the rear cover sec-
tion I4, this section can be removed to expose
the terminals of the thermostat 30 and heating
element 36 as well as to expose the end of the
plind bore 33 for insertion of a thermom-
eter to check operation. This removal of the
rear cover section 14 also removes the lip 62
from under the bottom plate i3 which then
drops and can be removed. Dropping the bottom
plate 13 removes its upstanding lugs 60 from sup-
porting engagement with the terminal ends of
the heating element 36 which can therefore be
removed downwardly, the front part thereof be-
ing merely supported by the lugs 58.

Trom the foregoing it will be seen that the
present invention provides & very simple and effi-
cient method and apparatus for pretreating lig-
uld fuels which effectively segregates, during off
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periods, the lighter and more volatile - fractions
of the liquid fuel and renders them available at
high temperature for each start of the fuel
pburner or other apparatus being served. It will
also be seen that the method and apparatus is
effective, to the degree desired for efficient oper-
ation, during continued running conditions.

I claim:

1. A preheater for liquid fuels for apparatus
having on and off periods of operation, compris-
ing a casing having an inlet for said liguid fuel,
a heater arranged to apply heat at a temperature
above the initial flash point of said liquid fuel
to the lower part only of the body of fuel with~
in said casing, and a thin walled, small dome ris=~
ing from a part only of the top of said casing
and subject to external cooling and into -which
the more volatile fraction distilled by said heater
rises and segregates, the outlet for said casing
being from said dome whereby said more volatile
fraction is supplied by the preheater at the start
of each on period of the apparatus being served.

9. A preheater for liquid fuels for apparatus
having on and off periods of operation, com-=
prising a casing having an inlet for said liguid
fuel and subject to external cooling, a heater ar-
ranged to apply heat at a temperature above
the initial flash point of said liquid fuel to the
lower part only of said casing, a dome main-
tained by said external cooling at a temperature
below said initial fiash point and into which the
more volatile fraction distiiled by said heater
rises and segregates, the outlet for said casing
being from said dome whereby said more volatile

5 fraction is supplied by the preheater at the start

of each on period of the apparatus being served,
and a body of loose material in said casing and
inhibiting convection currents of the liquid fuel
therein.

3. A preheater for liquid fuel for apparatus
having on and off periods of operation, comprising
s metal easing having relatively thick bottom and
side walls and a relatively thin top wall subject to
external cooling, said casing having an inlet for

5 said fuel, 2 heater arranged to apply heat to said

bottom wall at a temperature above the initial
flash point of sai dliquid fuel, and a relatively thin
walled metal dome rising from a part of said
top wall and maintained by said external cool~
ing at a temperature below said initial flash
point and into which the more volatile fraction
distilled by said heater rises and segregates, the
cutlet for the casing being from said dome where-
by said more volatile fraction is supplied by the
preheater at the start of each on period of the
apparatus being served.

4. A preheater for liquid fuel for apparatus
having on and off periods of operation, compris-
ing a metal casing having relatively thick bot-
tom and side walls and a relatively thin top wall
subject to external cooling, said casing having
an inlet for said fuel, a heater arranged to apply
heat to said bottom wall at a temperature above
the initial flash point of said liquid fuel, and &
relatively thin walled externally fin surfaced
metal dome rising from a part of said top wall
and maintained by said external cooling at a tem-~
perature below said initial flash point and into
which the more volatile fraction distilled by said
heater rises and segregates, the outlet for the
casing being from said dome whereby said more
volatile fraction is supplied by the preheater
at the start of each on period of the apparatus
being served. _

5. A preheater for liquid fuel for apparatus
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having on and off periods of operation, com-
prising a metal casing having relatively thick
bottom and side walls and a relatively thin top
wall subject fo external cooling, a plurality of
ridges projecting downwardly into said casing
from said top wall, a plurality of ridges project-
ing upwardly into said casing from said bottom
wall, said casing having an inlet for said fuel,
a. heater arranged to apply heat to said bottom
wall at a temperature above the initial flash
point of said liguid fuel, and a relatively thin
walled externally fin surfaced metal dome ris-
ing from a part of said top wall and maintained
by said external cooling at a temperature below
said initial flash peint and into which the more
volatile fraction distilled by &aid heater rises
and segregates, the outlet for the casing heing
from said dome whereby said more volatile frac-
tion is supplied by the preheater at the star:
of each on pericd of the apparatus being served.

6. A preheater for liquid fuel for apparatus
having on and off periods of operation, comprising
a casing having at one end an inlet for said liguid
fuel, a transverse control dam across the interior
of said casing and dividing said casing into an
inlet chamber at said one end of said casing
and an outlet chamber at the other end thereot,
said control dam being composed of a relatively
large mass of metal and having an opening adapt-
ed to receive the sensitive parts of a thermostat
arranged in one of said openings, a heater con-
trolled by said thermostat and arransed to ap-
ply heat at a temperature above the initial fash
point of said liguid fuel to the lower part of
the bedy of fuel within said casing, and a dome
zbove said outlet chamber and rising from the
corresponding end of the top of said casing and
into which the light ends distilled by said heater
rise and segregate, the outlet for said casing
being from said dome whereby said light ends
are supplied by the preheater at the start of each
on period of the apparatus being served.

7. A preheater for liquid fuel for apparatus
‘having on and off periods of operation, compris-
ing a casing having at one end an inlet for said
liquid fuel, a transverse control dam across the
interior of said casing, and dividing said casing
into an inlet chamber at said one end of said
casing and an outlet chamber at the other end
thereof, said control dam being composed of a
relatively large mass of metal and having open-
ings adapted to receive the sensitive parts of
2 thermostat and a thermometer, a thermostat
arranged in one of said openings, a heater con-
trolled by said thermostat and arranged to ap-
ply heat at a temperature above the initial flash
point of said liquid fuel to the lower part of
the body of fuel within said casing, a dome above
seid cutlet chamber and rising from the corre-
spending end of the top of said casing and into
which the light ends distilled by said heater rise
and segregate, the outlet for said casing being
from said dome whereby said light ends are
supplied by the preheater at the start of each
on period of the apparatus being served and a
body of loose material in each of said chambers
and inhibiting convection currents of the liquid
fuel therein.

8. A preheater for lquid fuel for apparatus
having on and off periods of operation, compris-
ing a casing having at one end an inlet for said
liquid fuel, a transverse control dam across the
interior of said casing, and dividing said casing
into an inlet chamber at said one end of said
casing and an outlet chamber at the gther end
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thereof, a heater arranged to apply heat at a
temperature above the initial flash point of said
liquid fuel to the lower part of the body of fuel
within said casing, a dome above said ocutlet
chamber and rising from the corresponding end
of the top of said casing and into which the
Light ends distilled by said heater rise and segre-
gate, the outlet for said casing being from said
dome whereby said light ends are supplied by
the preheater at the start of each on period
of the apparatus being served, and a body of
loose, highly heat conductive material in each
of said chambers and inhibiting convection cur-
rents of the liquid fuel therein.

9. A preheater for liquid fuel for apparatus
having on and off periods of operation, compris~
ing a metal casing having at one end an inlet

for said liquid fuel and having relatively thick

bottom and side walls and a relatively thin top
wall subject to external cooling, a transverse,
relatively thick metal control dam across thé in-
terior of said easing and dividing sald casing into
an inlet chamber at said one end of said casing
and an outlet chamber at its other end thereof
said control dam being composed of a relatively
large mass of metal and having an opening
adapted to receive the sensitive parts of a ther-
mostat arranged in one of said openings, a heater
controlled by said thermostat and arranged to
apply heat to said bottom wall at a temperature
above the initial flash point of said liquid fuel,
and a relatively thin walled metal dome above
said outlet chamber and rising from the corre-
sponding end of said top wall and maintained
by said external cooling at a temperature below
said initial flash point and into which the light
ends distilled by said heater rise and segregate,
the outlet for said casing being from said dome
whereby said light ends are supplied by the pre-
heater at the start of each on period of the ap-
paratus being served.

10. A preheater for liquid fuel for apparatus
having on and off periods of operation, ¢om-
prising a metal casing having at one end an inlet
for said liquid fuel and having relatively thick
bottom and side walls and a relatively thin top
wall subfect to external cooling, a transverse,
relatively thick metal dam across the interior
of sald casing and dividing said casing into an
inlet chamber at said one end of said casing
and an outlet chamber at the other end thereof,
a heater arranged to apply heat to said bottom
wall at a temperature above the initial flash point
of said liquid fuel, and a relatively thin exter-
nally fin surfaced walled metal dome above said
outlet chamber and rising from the correspond-
ing end of said top wall and maintained by sald
exfernal cooling at a temvervature below said
initial flash point and into which the light ends
distilled by said heafer rise and segreeate, the
outlet for said casing being from said dome
whereby sald light ends are supplied by the pre-
heater at the start of each on period of the
apparatus being served.

11. A preheater for liquid fuel for apparatus
having on and off periods of operation, compris-
ing a metal casing having at one end an inlet
for said liquid fuel and having relatively thick
bottom and side walls and a relajively thin top
wall subject to external cooling, a transverse,
relatively thick metal dam scross the interior of
said casing and dividing said casing info an inlet
chamber at said one end of said casing and an
outlet chamber at the other end thereof, a heater
arranged to apply heat to said bottom wall at a
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temperature above the initial flash point of said
liquid fuel, a relatively thin externally fin sur-
faced walled metal dome above said outlet cham-
Ber .and rising from the corresponding end of
said. top wall and maintained by said external
cooling at a temperature below sald initial flash
‘point and-into which the light ends distilled by
said. heater rise and segregate, the outlet for
said casing being from said dome whereby said
‘light ends are supplied by the preheater at the
start of each on period of the apparatus being
_served, and a plurality of transverse ridges pro-
jecting downwardly into said casing from sald
top wall above said outlet chamber and inter-
posed between the summits of said dome and
‘dam to impede the movement of said lquid fuel
-along sald top wall into said dome.

12.- A preheater for lquid fuel for apparatus
having on and. off veriods of operation, compris=
ing a metal casing having at one end an inlet for
‘said louid fuel and having relativelv thick bot~
tom and side walls and a relatively thin top wall
subiect to external cooling, a plurality of ridges
projecting upwardly into said casing from said
bottom wall, a transverse, relatively thick metal
‘dam across the interior of said casing and divid-
ing sald casing into an inlet chamber at said one
end of said casing and an outlet chamber at the
other end thereof, a heater arranged to apply
hest to said bottom wall at a temperature above
the initial flash point of said liquid fuel, & rela-
_tively thin externally fin-surfaced walled mefal
dome above said outlet chamber and rising from
. the corresponding end of said top wall and main-

_tained by said external cooling at a temperature :

below said initial flash point and into which the
‘light ends distilled by said heater rise and segre-
_gate, the outlet for said casing being from said
_dome whereby said light ends are supbplied by the

preheater at the start of each on periced of the

apparatus being served and a plurality of trans-
_verse ridges projecting downwardly into said cas-
ing from said top wall above said outlet chamber
. and interposed between the summits of said dome
“and dam to impede the movement of said ligquid
fuel along said top wall into said dome.
-13.- A preheater comprising an enclosed casing
having an inlet and an outlet and having a mar-
- ginal depending skirt forming a heating element
-chamber, an electrical resistance heating element
within said chamber and having its terminal ends
projecting outwardly through a pair of upwardly
. extending notches provided in one side of said
depending-skirt, a bottom plate for said heating

_element chamber and projecting under the i

- notehed side of said depending skirt, a lug pro-
-jecting horizontally inwardly from the side of
said depending skirt opposite said notches and
supporting the corresponding side of said bot-
. tom plate, a housing section arranged to enclose
the terminal ends of said electrical resistance
_heating element, means removably securing said
housing section to the exterior of the ecorrespond-
. ing side wall of said casing, and a lip projecting
horizontally from said housing section under the
. corresponding side of said boitom plate to sup-
. port the same.
14. A preheater comprising an enclosed casing
having an inlet and an outlet and having a mar-
ginal depending skirt forming a heating element
- chamber, an electrical resistance heating element
. within said chamber and having its terminal ends

. projecting outwardly through a pair of upwardly
extending notches provided in one side of said
depending skirt, a bottom plate for said heat~
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ing element chamber and projecting under the
notched side of said depending skirt, a pair
of upwardly projecting lugs on said bottom
plate and arranged to project upwardly into said
notches to support said terminal ends of said
electrical resistance heating element, a lug pro-
jecting horizontally inwardly from the side of
ssid depending skirt opposite said notches and
supporting the corresponding side of said bottom
plate, a housing section arranged to enclose the
terminal ends of said electrical resistance heat-
ing element, means removably securing said
housing section to the exterior of the correspond-
ing side wall of said casing, and & lip projecting
horizontally from said housing section under the
corresponding side of said botiom plate to sup-
port the same.

15. A preheater comprising an enclosed casing
having an inlet and an outlet and having a mar-
ginal depending skirt forming a heating element
chamber, an electrical resistance heating element
within said chamber and having its terminal ends
projecting outwardly through a pair of upwardly
extending notches provided in one side of said
depending skirt, a lug projecting horizontally in-
wardly from the side of said depending skirt op-
posite said notches and arranged to support the
corresponding side of said electrical resistance
heating element, a hottom plate for said heating
element chamber and projecting under the
notched side of said depending skirt, a pair of
upwardly projecting lugs on said bottom plate
and arranged to project upwardly into said
notches to support said terminal ends of said
electrical resistance heating element, a lug pro-
jecting horizontally inwardly from the side of
said depending skirt opposite said notches and
supporting the corresponding side of said bottom
plate, & housing section arranged to enclose the
terminal ends of said electrical resistance heat-
ing element, means removably securing said
housing section to the exterior of the correspond-
ing side wall of said casing, and a lip projecting
horizontally from said housing section under the
corresponding side of said bottom plate to sup-
port the same.

" 16. An electric heater for fuel oil or the like,
comprising a horizontally elongated casing hav-
ing a bottem wall, an enclosing side wall and a
top wall, an oil inlet pipe extending through said
casing and discharging oil into one end of said
casing near the bottom thereof, a transverse
central partition in said casing and having its
opposite vertical edges secured to opposite longi-
tudinal parts of the side wall of said casing and
having opposite horizontal bottom edges secured
to the bottom wall of said casing to provide a
central dam across the interior of said casing
and rising a substantial distance above said in-
let, an electrical heating element arranged on
the side of said dam remote from said oil and in
heat exchange relation therewith, and an oil

- outlet pipe extending through said casing and
- having its outlet arranged adjacent said top wall

at the end of said casing opposite said oil inlet
pipe.

17. An electric heater for fuel oil or the like,
comprising a horizontally elongated casing hav-
ing a bottom wall, an enclosing side wall and a
top wall, an oil inlet pipe extending through said
casing and discharging oil into one end of said
casing near the bhottom thereof, a transverse
central partition in said casing and having its
opposite vertical edges secured to opposite longi-
tudinal parts of the side wall of said casing and
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having opposite horizontal bottom edges secured
to the bottom wall of said casing to provide a
central dam across the interior of said casing
and rising a substantial distance above said in-
let, an electrical heating element arranged on
the side of said dam remote from said oil and
in heat exchange relation therewith, said top
wall of said casing being formed at the end op-
posite said oil inlet pipe to provide a dome
rising from the top wall of said casing at the
end thereof opposite said oil inlet pipe, and an
oil outlet pipe extending through said casing and
having its inlet arranged within the space pro-
vided by said dome.

18. The method of pretreating liquid fuels
having volatile fractions and supplied to com-
bustion apparatus at intervals determined by
the demand on such’apparatus, which comprises
confining a body of said fuel to provide a stag-
nant body thereof during off periods of demand,
dividing said body into a plurality of connected
units to provide a sponge-like body in which
convection currents are inhibited, heating the
lower part only of said body to a temperature
above the initial flash point of said fuel during
such off period of demand to cause the more
volatile fraction thereof to migrate to the top
of said body, cooling the top of said body during
said off period of demand to condense and segre-
gate said more volatile fraction in the top of
said body, supplying the fuel to said apparatus
from said top of said body whereby said segre-
gated more volatile fraction is supplied to said
apparatus at the beginning of each on period of
demand, and supplying fuel to said body at a
place remote from the place where said more
volatile fraction is so supplied to said apparatus.

19. The method of pretreating liquid fuels hav-
ing volatile fractions and supplied to combustion
apparatus at intervals determined by the demand
on such apparatus, which comprises confining
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a body of said fuel to provide a stagnant body
thereof during off periods of demand, dividing
said body into a plurality of connected units to
provide a sponge-like body in which convection
currents are inhibited, heating the lower part
only of said body to a temperature above the ini-
tial flash point of said fuel and below the fire
point thereof during such off period of demand to
cause the more volatile fraction thereof to mi-
grate to the top of said body, cooling the top
of said body during said off period of demand to
condense and segregate said more volatile frac-
tion in the top of said body, supplying the fuel
to said apparatus from said top of said body
whereby said segregated more volatile fraction is
supplied to said apparatus at the beginning of
2ach on period of demand, and supplying fuel to
said body at a place remote from the place where
sald more volatile fraction is so supplied to said-
apparatus.
HAROLD S. HILL.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date

1,474,524 Garrigan _.____.___ Nov. 20, 1923
1,562,910 Nock e __ Nov. 24, 1924
1,564,681 Kercher _....__.___ Dec. 8, 1925
1,671,993 MecTarnahan _.____ June 5, 1928
1,678,885 Thomas .____.____ July 31, 1928
1,861,877 Quill June 7, 1932
2,010,331 Starrick ____.____ Aug. 6, 1935
2,099,018 Kennedy ___.______ Nov, 16, 1937
2,240,059 Thoresen _________ Apr. 29, 1941
2,275,689 Shepperd et al. ___ Mar. 10, 1942
2,373,084 Morgan et al. _____ Apr. 3, 1945
2,394,868 Morgenier _..._____ 1946

Feb. 12,



