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This invention relates in general to heating 

apparatus and IR3re particularly to inprovements 
in fluid heaterS aind control and signalling means 
therefor. 
While the invention is illustrated and more 

particularly described for use as a pre-heater for 
liquid fuel, such as oil, it will be understood that 
it may be adapted for other analogous purposes 
and, therefore, finds a wide field of utility. 

In the conventional type of oil burner, due to 
the deposit of oil particles in the valves, burner 
in Ozzles and the like, the kind of oil which may 
be enployed in a given burner is dependent upon 
the ability of the bui'ner to convey and consume 
the Oil With efficient combustion, and When oil 
is supplied to the conventional oil burner, care 
must be taken that the viscosity of the oil be 
maintained at a proper point, that is to say the 
gravity, as it is termed, of the oil must be such 
as to readily and efficiently pass the burner and 
be consumed thereby. This requires that in a 
given oil burner a certain grade of oil be emi 
ployed which haS, of course, a certain price on 
the Open market. Inasmuch as the oil is sup 
plied at Whatever temperature it may be in the 
Supply tank, usually from 60 to 65° F., it will 
be seen that the normal viscosity of the oil is 
relatively high and that, under these conditions, 
a greater load is placed on any fuel pump which 
may be enhployed for Supplying the oil, and, fur 
thermore, that the viscosity of the oil at the 
burner being relatively high cuts down the effi 
ciency of the burner. 

I have discovered that by pre-heating the oil, 
regardless of what grade it may be within the 
normal range usually employed, after it is ex 
tracted from the tank and before it reaches the 
furnace, the efficiency of the burner is markedly 
increased, and, as Well, the amount of oil con 
Sumed is reduced, on the one hand, and a lower 
gravity, that is to say, higher viscosity oil at the 
outset may be employed, thus reducing the cost 
of heating. Furthermore, frequent cleaning of 
the furnace, and other auxiliary parts thereof, is 
not required, ina,Smuch as the pre-heated rela 
tively heavy particies of oil burn more readily 
and without the production of carbon depositS. 
Another feature is that the ignition of the oil for 
burning is greatly facilitated and makes for 
greater certainty of operation. 
The principal objects and advantages of the 

present invention reside in the provision of an 
improved fluid heater which is a compact, dur 
able and unitary structure which has no moving 
parts which can get out of adjustment and 

(C1. 219-39) 
wherein the fluid to be heated is caused to flow 
through a circuitous path in contact With a heat 
conducting Wall; the provision of an in proved 
fluid heater of the character referred to which 
may be, as a unit, installed in the fluid Supply 
line, Such, for example, as the fuel oil supply 
pipe of an oil burner or the like, or for other 
similar installations; the provision of an im 
proved illuid heater of the character referred to 
which includes automatically operating means 
for cointrolling the temperature of the fluid passed 
through the heater, together with novel visual 
signalling means for indicating when the heater 
is in operation; the provision of an in proved 
fluid heater of the character referred to wherein 
the heating chamber or shell is characterized by 
the absence of joints in the walls, thereof, thus 
eliminating the danger of leaks, blow-outs and 
the like; and the provision of an improved heat 
ing device of the character referred to which 
may be installed in a conventional oil-burning 
system without material alterations in the sys 
tein and without any alterations in the oil 
burner itself. 
The foregoing and such other objectS and ad 

vantages as may appear or be pointed out as this 
description proceeds are attained in the struc 
tural embodiment of the invention shown in the 
accompanying drawing, in which: 

Figure 1 is a top plan view of the device of 
this invention; 

Figure 2 is a vertical, sectional view, the heat 
ing element being shown in elevation; 

Figure 3 is a horizontal, sectional view, taken 
on the line 3-3 of Figure 2 looking in the direc 
tion indicated by the arrows; 

Figure 4 is an end elevational view of the 
heating unit and casing shown in Figure 2, 
viewed from the aspect of the right-hand side 
thereof in said Figure 2; 

Figure 5 is a vertical, sectional view of the de 
vice taken on the line 5-5 of Figure 2 looking 
in the direction indicated by the arrows, and 

Figure 6 is a diagrammatic illustration of one 
convenient circuit arrangement. 

Referring now more particularly to the draw 
ing, and first to Figures 1, 2, and 3, I provide a 
housing including a base 5 preferably Substan 
tially circular and provided with an upstanding 
annular flange 6 of somewhat less diameter than 
the diameter of the base 5, to afford an annular 
shoulder 7. 
The housing also includes a hood comprising 

a cylindrical Wall 8 which is adapted to fit over 
the flange 6 and seat upon the shoulder 7. Any 
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2 
suitable means may be employed for securing the 
hood in position, such, for example, as a Series of 
ScreWS, only one of Which is shown and indi 
cated at 9. 
The top of the hood is provided With an open 

ing is bordered by an annular fiange to which 
is applied a closing cap 2. The cap 2 has a 
iiange 3 provided with in Wardly extending arcu 
ate portions - A which engage beneath comple 
inental shoulders 5 on the fiange so as to 
provide retaining means for the cap. The 
shoulders 5 are interrupted, as indicated at 6, 
and the cap is applied with its arcuate portions 
f is entering the space between the shoulders 5 
and 6, and then said cap is rotated for locking 
it in closed position. 
The heating device comprises, as best shown 

in Figures 2 to 5, a casing or shell f of heat 
Conducting naterial. This shell is preferably 
formed of a casting, ina,Snuch as by forning the 
same of a casting, there is no opportunity for 
leaks to occur. This shell or casing includes the 
inner and Outer cylindrical walls 8 and 9 spaced 
from each other to form a cylindrical passageWay 
: , a, partition 2 being provided therein and 
extending from the inner cylindrical Wall 8 to 
the outer cylindrical Wall 9, as best ShoWn in Fig 
ures is and 5. 
The casing or shell further includes the end 

Walls 22 and 23, thus forming a unitary and 
Compact casting which is not subject to leaks. 
The passageway 20 is provided with inlet and 

outlet ports formed at the points 24 and 25 in 
One of the end Walls, in the present instance the 
end wall 23, the inlet 24 being located on one 
side of the partition 2, and the outlet 25 being 
located on the other side of the partition 2. 
Thus, fluid entering the inlet, in order to reach 
the outlet, must flow around through the arcuate 
C cylindical passageway 2 in contact With the 
Quter cylindrical Wall 9 thereof. 

In the opposite wall 22, I provide an opening 
closed by a clean-out plug 26, this clean-out plug 
being preferably located at the bottom of the 

5 casing when the same is installed in opera 
tive position so that sediment may be readily re 
InOWed therefronn. It Will be understood that 
the outlet 25 is preferably located above the par 
tition 2, for two reasons, namely, that the oil will 
aturally tend to rise as it is heated, and sedi 

ment, therefore, will drop to the bottom of the 
casing away from the outlet 25, and, further 
more, the Outlet is adjacent to thermostatic con 
trol ineans which I will now proceed to describe. 

in the end wall 22 and above the cylindrical 
Wall A3, it provide a threaded hole 2 into which 
is introduced a nipple 28 which carries an ex 
tending casing 29 having a closed end 30 lying 
in the passageWay. 20. This casing 29 serves to 
Support a thernally responsive. element such as a 
therinostat carried by a threaded plug 32 en 
gaging the nipple 28. The thermostat is of a 
Conventional form mounted in a vacuum tube 
33 for eliminating the effects of sparking, and is 
Connected electrically to the heating element 
hereinafter described. 

It Will be observed that the thermostat is 
placed in the casing adjacent to the outlet 25 and 
thus, as fluid, such as oil, becomes heated in con 
tact with the Wall 9, it passes further in contact 
With the thernostat casing 29, thus actuating the 
thernostat in accordance with its set condition 
to regulate the temperature of the heating ele 
nent which I Will now proceed to described. 
The heating element conveniently includes a 

2,099,018 
relatively flat strip composed of mica, insulating 
layers between which is arranged a convention 
ally wired resistance designed to become heated 
when electrically energized. The heating ele 
ment which employ is readily obtainable in the 
open market and is of a flexible character and 
may be wrapped about the outer wall 9 of the 
casing in substantially cylindrical form, as best 
shown in Figures 3, 4, and 5. Thus, the heating 
element, as there shown, is composed of the alter 
nate layers of insulating material 35 and con 
ductors 36, one of the insulating layers being 
in contact With the Outer Surface of the casing 
wall 9 so that heat is transmitted directly there 
to from the heating element. 
Inasmuch as the heating element must be 

maintained in intimate contact with the Wall 
i 3, I provide a cylindrical metal band 37 which 
substantially completely encompasses the heat 
iing element and is drawn into Snug engagement 
there with by the provision of bolts 38 passing 
through the upturned ends 39 of said metallic 
band 3. 

I find it convenient to employ in the casing 7 
a metal which is highly conductive of heat, such, 
for example, as brass, and also preferably employ 
the same kind of metal in the band 3 so that 
he coefficients of expansion and contraction of 

the casing and the band are the same, thus pre 
venting springing of the heating element away 
from the casing and consequent loss of heat units. 
The casing and heating element and retain 

ing band therefor are mounted on a saddle 4) 
on the base 5, said saddle being provided with 
legs 4 into which retaining screws 42 extend, 
thus fixedly retaining the saddle on the base 5. 
Between the bottom of the legs 4 and the base 5. 
I insert heat-insulating washers 4a, as shown in 
Figure 2. The casing and heating element are 
retained on the Saddle by the provision of SCIeWS 
43 extending through the band 3 into the Sad 
dle, and their ends being threaded into the Wall 
of the Saddle A. 
The inlet 24 and the outlet 25 are provided 

with threaded bushings 44 and 45 to which the 
pipes. 46 and 47 are connected, the pipe 46 lead 
ing from the Supply tank, and the pipe 4 extend 
ing to the oil burner or other apparatus. A suit 
able slotted aperture is provided in the Wall 8 
of the hood, for the pipes 46 and , and a por 
tion of this aperture is closed by the provision of 
an upstanding abutment 48 cast integrally with 
the flange 6 of the base 5. 

It will be understood that when the casing, and 
its heating element and thernoStat are installed 
in the housing, the latter is filled With heat in 
sulating material such as asbestOS WOOl or the 
like, thus preventing undue heat. radiation there 
from. 

For convenience, I provide an electrical cir 
cuit. Such as that shown in Figure 6 in which the 
heating element is shown at 35 and the thermo 
Stat at 3. Across the circuit of the heating ele 
ment, I provide an incandescent lamp as indi 
cated at 5 so that, when the thernostat, closes 
the circuit to energize the heating element, the 
lamp will be lighted and indicate that the cur 
rent. is being supplied by the thermostat, 
One convenient arrangement for the Signal 

lamp is shown in Figure 1 in which a lamp socket 
and housing 5 is bolted, as indicated at 52, to 
the hood 3, the lamp being located in a protect. 
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ing cage 53 so as to be visible and thus render a 
visual indication as to the flow of electricity to 
the device. 
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2,099,018 
From the foregoing it will be understood that 

upon relatively cold fuel oil entering the inlet 
24 and passing in contact with the heat-con 
ducting wall 8, the oil temperature is raised to 
a degree materially reducing the viscosity of the 
oil and thus facilitating its consumption at the 
burner. 
While I do not consider myself as limited in the 

figures given hereill, an example of the opera 
tion of the invertion is that, where grades of fuel 
oil coinnonly designated Numbers 3 and 4 are 
employed, in instances where a No. 3 oil had to 
be employed the device of this invention permits 
of the efficient consumption of No. 4 oil and it 
Will thus be understood that more oil is nor 
mally burned wihen the viscosity is high than 
when the Viscosity is low, and thus my invention 
permits of the initial use at the tank of a high 
viscosity oil, the heating device reducing this vis 
cosity aid thus inci'easing the eficiency of the 
burner a:ndi'educing the cost of operation thereof. 
The following table graphically shows the ad 

vantages of employment of the heating device 
of this invention: 

Heat initS did Udlues of typical grades of 
burning Oil 

Bauró B, t, l's 
Grade gravity erga. 

3S-40 136,857 
32-36 38,926 
2S-32 141,790 
24-26 145, 612 

149,484 18-20 

From the foregoing it will be observed that 
with the lower gravity of oil, greater heat units 
are contained therein, thus permitting, with the 
operation of this invention, the employment of 
a lower grade of oil at a lower initial cost, but at 
the Sarine time permitting the consumption of the 
lower grade of oil which would not otherwise be 
efficient or practicable. 

It will thus be understood that the present in 
vention permits of a saving in liquid fuel costs 
from 15 to 25%; furnishes a greater number of 
heat units for the same quantity of oil; makes 
for a clean-burning fire preventing the collec 
tion of carbon deposits; requires no adjustment 
other than an initial one upon installation; and 
enhances the ignition point of the oil and re 
quires no alteration in the oil-burning construc 
tion itself. 

Having thus described my invention and illus 
trated its use, what I claim as new and desire 
to secure by Letters Patent is: 

1. In a fluid heater, a heat conducting shell or 
casing having concentric cylindrical walls joined 
by annular end walls and an interior longitudinal 
partition, forming a circuitous fluid passageway 
and provided with an inlet and an outlet, and a 
heating element surrounding said casing. 

2. In a fiuid heater, a heat conducting shell or 
casing having concentric cylindrical walls joined 
by annular end Walls and an interior longitudinal 
partition, forraing a circuitous fluid passageway 
and provided With an inlet and an outlet, and 
a heating eleinent, applied to said casing adjacent 
to the path of flow of fluid therethrough Sur 
rounding said casing. 

3. In a fluid heater, a heat conducting shell or 
casing having a circuitous passageway provided 
With an inlet and an Outlet, a heating element 
Surrounding Said Casing, and an adjustable re 

3 
movable retaining member of material having 
the same coefficient of expansion and contrac 
tion as said shell or casing, holding said heating 
element in close contact with said shell or cas 
II.g. 

4. In a fluid heater, a heat conducting shell or 
Casing having a circuitous passageway provided 
With an inlet and an outlet, and a heating ele 
ment surrounding said casing, means controlled 
by the temperature of the fluid for controlling 
the energization of said heating element, and 
means for visibly indicating the duration of such 
energization. 

5. In a fluid heater, a shell or casing having 
internal and external heat conducting spaced 
Walls connected by end walls and a longitudinal 
artition affording a circuitous passageway for 

fluid between said spaced walls, inlet and outlet 
ports on opposite Sides of said partition, and a 
heating element in contact with and surrounding 
said external heat conducting Wall. 

6. In a fluid heater, a shell or casing having 
internal and external heat conducting spaced 
Walls connected by end walls and a longitudinal 
partition affording a circuitous passageway for 
fluid between said spaced walls, inlet and outlet 
ports on opposite sides of said partition, and an 
electrical heating element, in contact with and 
surrounding said external heat conducting wall. 

7. In a fluid heater, a shell or casing having in 
ternal and external heat conducting Spaced walls 
connected by end walls and a partition affording 
a circuitous passageway for fluid between said 
spaced Walls, inlet and outlet ports on opposite 
sides of said partition, and an electrical heating 
element, in contact with and surrounding said 
external heat conducting wall, and thermally ac 
tuated means located between said walls for CCn 
trolling said electrical heating element. 

8. In a fluid heater, a shell or casing formed 
of a single casting of heat conducting material 
provided with internal and external spaced walls, 
connected by end walls and a partition, afford 
ing a circuitous passageway for fluid between said 
Walls, an inlet port below said partition and an 
outlet, port above said partition, a heating ele 
ment of elongate form applied to and in contact 
With Said external wall, and means including an 
element having the same coefficient of expan 
sion and contraction as said casing for clamping 
ly engaging said heating element for retaining it 
in heat transmitting contact with said external 
Wall. 

9. In a fluid heater, a fluid passageway com 
prising a heat conducting shell or casing having 
an inlet and an outlet, a heating element sur 
rounding said casing, a supporting base, a saddle 
thereon for supporting said shell or casing, and a 
housing mounted on Said base independently of 
Said saddle; said shell or casing and said heating 
element being mounted within said housing in 
spaced relation thereto and substantially entirely 
Surrounded by said base and said housing. 

10. In a fluid heater, a heat conducting shell or 
Casing having a circuitous passageway provided 
With an inlet and an outlet, and a heating ele 
ment Surrounding said casing, a supporting base, 
and a saddle thereon for supporting said shell, 
and heat insulating means between said saddle 
and Said Supporting base. 

11. In a fluid heater, a shell or casing having 
internal and external spaced cylindrical walls, 
end Walls, a radial connecting partition, and in 
let and outlet ports on opposite sides of and im 
mediately adjacent to said partition so that fluid 
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entering said casing at said inlet must flow. 
around the space between said cylindrical walls 
to reach said outlet, and a heating element sur 
rounding and in contact with said casing. 

12. In a fluid heater, a shell or Casing having 
internal and external Spaced cylindrical Walls, 
end walls, and a radial connecting partition, inlet 
and outlet ports on Opposite sides of and in 
mediately adjacent to said partition so that fluid 
entering said casing at said inlet must flow... 
around the space between said cylindrical walls 
to reach said outlet, a thermoStatically, controlled 
heating element Surrounding and in contact With 
Said casing and including a flexible electrical 
conductor, means for holding the heating ele 
nent against Said casing, and a heat insulating 
housing for said heater. 

13. In a fluid heater, a shell or casing having 
internal and external Spaced cylindrical Walls, 
end walls, and a radial connecting partition, in 
let and Outlet ports on opposite. Sides of and in 
mediately adjacent to said partition so, that fluid 
entering said casing at said inlet must flow 
around the Space between Said cylindrical Walls 
to reach said outlet, a thermostatically controlled 
heating element surrounding and in contact with 
said casing and including a flexible electrical con 
ductor, means for holding the heating element 
against said casing, a heat insulating housing for 
said heater, and a visual signal on Said housing 
automatically operable to indicate. When said 
heating element is energized. 

14. In a fiuid heater, a heat conducting shell or 
casing having a circuitous passageway provided 
with an inlet and an outlet, and a heating ele 
ment surrounding said casing, a removable Outer 
housing for said fluid heater, and heat, insulating 
means surrounding said fluid heater Within Said 
housing, said housing being provided with an ap 

40 erture and a closure for Said aperture whereby 
said heat insulating means may be introduced 
into or removed from Said housing. 

15. In a fluid heater, a heat conducting shell 

2,099,018. 
or casing: having a circuitous passageway pro 
vided with an inlet and an outlet, and a heating 
element surrounding said casing, and means con 
trolled by the temperature of the fluid for con 
trolling the energization of said heating element. 

16. In a device of the character described, in 
combination, a fluid heater including a heat 
Conducting Shell or casing having a circuitous 
fluid passageWay and provided With an inlet and 
outlet and a heating element Surrounding said 
Casing, a Supporting base, a saddle thereon for 
Supporting said fluid heater and a housing 
mounted on said base in Spaced relation to and 
Substantially entirely Surrounding said fillid heat 
er, the Space between said housing and Said heater 
being filled With renovable insulation material 
and said housing having an aperture provided 
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With a closure to permit the placing or renoval of 
Said insulating material. 

7. In a fluid heater, a Shell or casing formed 
of a single Casting of heat conducting material 
provided with internal and external Spaced Walls 
connected by end walls and a partition, affording 
a circuitous passageway for fluid, and a heating 
element Surrounding said casing. 

18. In a fluid heater, a shell or casing formed 
of a Single casting of heat, conducting material 
provided with internal and external Spaced Walls 
Connected by end Walls and a partition, afford 
ing a circuitous passageway for fluid, and a heat 
ing element, applied to said casing adjacent to the 
path of fiow of fluid therethru. 

9. In a fluid heater, a shell or casing formed 
of a single casting of heat conducting material 
having internal aid external spaced cylindrical 
Walls, end Walls and a radial connecting parti 
tion, inlet and outlet portS on opposite sides of 
and adjacent to said partition so that fluid enter 
ing said casing at Said inlet must flow around the 
Space between said cylindrical Walls to reach said 
outlet, and a heating element adjacent to said 
CaSing. 
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