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This invention relates to the heating of stor 
age and transportation systems for viscous liq 
uids, and more particularly to the application of‘ 
heat by electrical means to the conductors in 
which the liquid is transported, whereby the vis- 
cosity of the liquid is reduced to render its trans 
portation less difficult, and also the heat ,isap 
plied to the wall of the conductor and thence 
to the liquid so as to reduce the viscosity and 
the friction at the point of contact of the liquid 
and the conductor. ' v ' 

In the transportation or conduction of viscous 
liquids from a point of storage, for example, such 
as a tank, to a device adapted to use or receive 
‘the liquid, di?iculty is often encountered not only 7 ' 
in Starting the ?ow due to the inherent resist~ 
ance of the liquid-to ?ow, but also in maintain 
ing a steady and constant ?ow without the main; 
tenance of an excessively high pressure. This 
is particularly true in the transportation of heavy 
fuel oils, for example, from a storage tank to a 
burner where the oil is to be used, and is of 
course also true in the transportation of other 
viscous liquids such as castor oil, molasses, etc. 

I have found that by electrical heating of the 
conductors or pipes in which the liquid is carried, 
the viscosity of the liquid may be reduced, and, 
moreover, that ‘as the heating of the liquid is 
accomplished adjacent the wall of the conductor 
,or pipe, the friction with the pipe is greatly re 
duced, resulting inla much more efficient han 
dling of the liquid. Moreover, by arranging the 
liquid conductors, which will usually be of elec 
trically conducting material, in a circuit between 
thesource of supply and point of delivery, and 
by immersing the ends of the conductors in the 
supply or storage tank, the conductors themselves 
will comprise the greater part of the electrical 
circuit, and at the same time the liquid lying 
within the pipes which are immersed in the sup 
ply in the storage tank will also be heated, thus 
providing for prompt initiation of the ?ow 
through the conductors. 
One object of the present invention is the pro 

vision of an improved means for electrically heat, 
ing storage and transportation systems for vis 
cous liquids. 
A still further object of the invention is the 

provision of a transportation system for viscous 
liquids which in itself comprises an electrically 
conducting circuit between the point of supply 
and point of delivery, so that an electric current 
passed through the system will serve to heat the 
liquid during transportation, and thereby render 
the transportation less di?lcult. 

(Cl. 219-39) 

A still further object of the invention is the 
provision of a system for transporting a viscous 
liquid from a point of supply to a point of de 
livery such that two liquid conductors will be 
employed, which conductors will be immersed in 
the storage or Supply tank at one end,‘ the con 
ductors being so arranged as to form an elec~ 
trical circuit whereby, when a current is passed 
through this circuit, the liquid in the storage 
tank lying within the conductors will be heated, 1 
as well as the liquid'within the conductors and 

_ without the storage tank, thereby providing for 
the easy starting and ?ow of the liquid through 
the system. 

in the‘ novel features and combinations of parts 
to be hereinafter described and claimed. 
In the drawing: . ' 

Fig. 1 is a diagrammatic view of an electrically 
heated storage and transportation system for 
viscous liquids embodying my invention; 

Fig. 2' is a sectional view oi.’ the storage tank 
and liquid conductors extending therein; 

Fig. 3 is a bottom plan view of the pipe as 
sembly shown in Fig. 2; and ' 

Fig. 4 is a view similar to Fig. 1, showing a 
somewhat modified form. 
To show a preferred embodiment of my inven 

tion, I have illustrated a system for the trans 
portation of heavy oils such as fuel oil, for ex 
ample. It is to be understood, however, that 
the invention is not limited in respect to the par 
ticular liquid which is being conveyed, but is ap 
plicable to other liquids as well. It will also be 
understood that, while I have illustrated a stor~ 
age tank for fuel oil, and an oil burner to which 
the oil is to be delivered, the invention is not 
limited in this respect, but may be applied to the 
conveyance of a viscous liquid from any point 
of supply to a point of delivery, which latter may, 
of course, be a tank to receive the same. 
In Fig. 1 of the drawing, I have shown a sup 

ply or storage tank I ll wherein fuel oil may be 
kept to a desired level, to be supplied to an oil 
burner shown diagrammatically at H. Liquid 
conductors such as pipes l2, l3 and I4 extend 
between the storage tank I!) and the burner II, 
and at a suitable point in the system a pump l5 
may be installed to draw the oil from the stor 

' age tank and supply it to the burner. 
In systems of this character it is common prac 

tice to employ a pump which is capable of de 
livering an excess of oil to the burner, this ex 
cess returning to the storage tank through the 
pipe or conductor I4. For this purpose the pipes 
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l2 and N are connected with the tank, as shown 
in Fig. 2, in a manner which will now be de 
scribed. The tank is provided with an opening 
l8 through which is inserted a unit comprising 
an outer pipe l1 and an inner pipe 18, the lower 
end of this unit being immersed within the oil 
in the tank and extending to a point adjacent 
the bottom 0! the tank, so that the lower end 
of the pipe II will normally be below the level 
of the oil. The pipe I2 is arranged to commu 
nicate with the pipe l8, while the pipe It is con 
nected to and delivers into the pipe l1, so that 
the oil returning through the pipe ll will be de 
livered to the tank around the supply pipe or 
pump inlet pipe l8. 
This unit may be secured in position in any 

suitable manner, such, for example, as being con 
nected to a cap IS, in turn secured to the tank 
Ill but insulated therefrom by means of the in 
sulating gasket 20. At the upper end 01 the 
pipe II the space between it and the pipe i8 is 

- filled by a spacing collar 2|, also of insulating 
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material, so that the pipes I1 and I8 will be in 
sulated from each other at this point, and will, 
of course, also be insulated from the tank [0. 
At the lower end of the pipe I8 the latter is 

slotted or cut away to provide a pair of down 
wardly extending tongues 22 and 23. These 
tongues may be bent outwardly and secured to 
the wall of the pipe I‘! by any suitable means, 
such as brazing or soldering, so that the pipes 
l1 and I8 will be electrically connected at their 
lower ends, which are immersed within the oil 
in the tank “I. It will, of course, be understood 
that a suitable electrical connection between these 
pipes may be made in any desirable way without 
departing from the spirit of the invention. 

It will thus be apparent that the pipes l2, l3 
and I‘ will form an electrical circuit, as these 
members will normally be constructed of conduct 
ing material. The pipe [3 forms, as shown, a 
continuation of the pipe l2, and will normally be 
electrically connected to the pipe I‘ through 
the pump ii. If desired, however, an electri 
cal connector may extend between the pipes l3 
and I4 adjacent the outlet end of the system it 
the structure of the pump will not serve to make 
a good connection. I 
In order to effect an opening in the electrical 

circuit formed by the system to permit the pas 
sage of a current therethrough, an insulating 
member 25 may be inserted between the pipes 
l2 and I3, so as to electrically insulate one of 
these conductor sections from the other. Electric 
current may be supplied to the sections l2 and 
II by means of the leads 26 and 21 from the sec 
ondary of a transformer 28, the primary coil of 
which is provided with leads 28 and 30 running 
to a source of alternating current. It will be 
apparent that, when current is supplied to the 
transformer through the leads 29 and 30, a cur 
rent will be passed through the conductor sys 
tem comprising pipes l2, I3 and I4, and that this 
current will also traverse the pipes I1 and i8 
through the connections 22 and 23. 
In order that the heating of the liquid con-, 

ductors may be controlled so that the liquid will 
always be kept in the proper condition to ?ow 
without wastage of current or the use of an ex 
cessive amount of current, a thermostat 3i is pro 
vided at some point in the system, which will be 
controlled by the temperature of one of the pipes, 
l2, for example, as shown in Fig. 1. This ther 
mostat is, as shown, connected with the lead 30 
from the primary oi the transformer so as to 
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control the ?ow of current irom the source to 
the transformer. 

Also, it desired, the liquid conductors l2, I2 and 
I4 may be covered with heat insulating material 

> 22, so as to prevent the loss 0! heat by radiation 
therefrom, and thus render the system more ei- ' 
fective. 
In Fig. 4 of the drawing I have shown a some 

what modiiied form of my invention, wherein the 
pump is omitted, and the ?ow oi the liquid is ei 
i'ected by gravity. In this form of my invention 
the liquid conduits extending irom the storage 
tank H) to the burner l I will both serve to convey 
the liquid to the latter nstead of being supply 
and return lines, as is the case with the structure 
shown in Fig. 1. There will preferably be, how 
ever, two lines oi’ supply leading irom the tank 
to the burner, so that an electrical circuit will be 
formed by these lines, which, in this instance, 
comprise the pipe sections 35, 26, I1, 38, 39 and 
40. 
The pipes 35 and 40 will, at their supply ends, 

be connected to the pipes l0 and ll of a unit 
extending into the bottom of the supply tank I0, 
and this unit is constructed as shown and de 
scribed in connection with the form of my in 
vention shown in Figs. 1 to 3. It will be appar 
ent that this unit will be immersed in the oil 
within the tank, and will receive oil at its inner 
end to be conducted by the two supply lines to 
the burner II, and that the two supply lines will 
form an electrical circuit which will include the 
pipes l1 and I8, so that the heating electrically 
of this circuit will also heat the liquid lying with 
in those portions of the pipes I1 and I! which 
are within the tank. 
In some instances it may be desirable to heat 

certain sections only of the conductor pipes, 
rather than the entire conductor system. Such 
an arrangement is shown in Fig. 4, where the 
pipe sections are insulated at 4|, I2, 43 and 44. 
The leads 26 and 21 from the secondary of the 
transformer 28 are connected to the sections 31 
and 35, thus bridging the insulated section 38. 
A conductor 45 may extend from the section I! 
to the section 40 around the section 38, so that 
no current will be passed through the latter 
section. It will be seen that with this arrange 
ment zone heating of the system will be e?ected, 
and the sections :1, as and as, 40 adjacent the ' 
supply and delivery ends of the system will be 
heated, while the intermediate sections 36 and 
39 will not be. It will. of course, be understood 
that any zoning arrangement desired may be 
provided for. It will usually, however, be desir 
able to include the pipes I1 and 18 within the 
electrical circuit, so that the supply liquid within 
these pipes will be heated in order to initiate the 
how of liquid irom the supply tank. A thermo 
stat 3I may also be provided in this instance to 
control the supply of electrical current to the 
transformer. 

It will be apparent that in both forms of my 
invention shown I have provided a transporta 
tion system for viscous ?uids extending from a 
point of supply to a point of delivery, the liq 
uid conductors employed in the system form 
ing an electrical circuit which includes a unit 
immersed within the supply liquid, so that when 
an electric current is supplied to the circuit, the 
liquid conductors, and therefore the liquid, will 
be heated to reduce the viscosity of the latter 
and reduce its friction with the conductors or 
pipes. Also, as the circuit includes the liquid 
conductors which are immersed within the liq 
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uid in the storage tank, that part of the liquid 
in the tank which lies within these conductors 
will be heated so as to enable the ?ow to start, 
thus effecting, as it were, a self-starting system 
of transportation. 
While I have shown and described some pre 

ferred embodiments of my invention, it will be 
understood that it is not to be limited to all 
of the details shown, but is capable of modi 
?cation and variation within the spirit of the 
invention and within the scope of the appended 
claims. 
What I claim is: 
1. Means for transporting a viscous liquid 

comprising a supply tank, a device to which the 
liquid is to be transported, a liquid conduit of 
conducting material connecting said device and 
tank, the intake end of the conduit having a 
substantial portion extending into the tank and‘ 
immersed in the liquid in the tank, and means 
to pass an electric current through said conduit 
including the immersed portion thereof to heat 
the liquid locally therein and lessen its viscosity 
and thereby initiate ?ow of the liquid through 
the conduit. 

2. Means for transporting a viscous liquid com 
prising a supply tank, a device to which the liq 
uid is to be transported, a liquid conduit of 
conducting material connecting said device and 
tank, a substantial portion of the end of said 
‘conduit being extended into the tank to be im 
mersed in the liquid in the tank, means to pass 
an electric current through said conduit in 
cluding an exterior and to be immersed portion 
thereof to heat the liquid locally in such portions 
and lessen its viscosity and thereby initiate flow 
of the liquid through the conduit, and a pump 
arranged exteriorly of said supply tank to draw 
the heated liquid therefrom through said con 
duit. " 

3. In a transportation system for viscous liq 
uids, a supply tank, a device to receive liquid 
from'said tank, supply and return pipes of con 
ducting material connecting said tank and de 
vice, the ends of which are immersed in the ?uid 
in the tank, a pump to draw ?uid from said tank 
and deliver it to said device, means electrically 
connecting the ends of said pipes within the tank 
to form an electrical circuit, means to pass a 
current through said circuit to heat said pipes 
and the liquid therein, and the outlet end of 
said return being located adjacent the inlet end 
of the supply pipe whereby the heated liquid 
return to the tank is again drawn into said sup 
ply pipe. 

4. The method of transporting fuel oil or the 
like from a supply tank to a burner, comprising 
passing said oil in excess quantity through a pipe 
line from the tank to the burner and return 
ing the excess to the tank, electrically heating 
the pipe line during transit of the oil from the 
tank to the burner and return, and delivering 
the excess heated oil to the tank at a point ad 
jacent the pump inlet whereby heated oil is again 
drawn into the inlet without being di?used 
through the colder oil in the tank. 

5. The method of transporting fuel oil or the 
like from a supply tank through a conduit, com 
prising immersing'a- substantial portion of the 
end of said conduit in the 011 within the tank, 
and e?ecting heating of the oil locally'within the 
tank and in the conduit by passing an electri 
cal current through the conduit including an 
immersed part thereof within the tank. 

6. In combination, a ?uid storage tank, a de 

3 
vice to receive ?uid conveyed thereto from said 
tank, a pair of ?uid conduits ‘of conducting ma 
terial connecting said device and tank, a pair of 
conduits within the tank having passages to 
which the ?rst-named conduits are connected 
respectively, said second-named conduits being 
electrically connected within the tank independ 

6 

ently of the ?uid therein whereby they form an > 
electrical circuit, and means for passing the cur 
rent through said circuit to heat the ?uid within 
the conduits, including that lying therein with 
in the tank. 

7. In combination, a ?uid storage tank, a de 
vice to receive ?uid conveyed thereto from said 
tank, a pair of ?uid conduits of conducting ma 
terial connecting said device and tank, said con 
duits having their ends extending within the 
tank to be immersed in the ?uid therein, the 
immersed ends of said conduits being electrical 
vly connected independently of the ?uid within 
the tank, and means for passing an electrical 
current through said conduits whereby the ?uid 

. lying within the immersed portions thereof will 
be heated. 

8. In combination, a supply tank adapted to 
contain a ?uid, a unit electrically insulated from 
the tank and extending thereinto to be im 
mersed in the ?uid therein, said unit compris 
ing inner and outer- ?uid-conducting vmembers 
of electrical conducting material, said members 
being spaced from each other but electrically_ 
connected adjacent their ends within the tank, 
a device to receive ?uid conveyed thereto from 
the tank, a pair of ?uid conduits of conducting 
material leading from said unit to said device, 
said conduits with the ?uid conducting members 
of said unit forming an electrical circuit, and 
means for passing an electric current through 
said circuit to heat the ?uid therein, including 
the'?uid lying within said unit in the tank. 

9. In combination, a supply tank adapted to 
contain a ?uid, a unit electrically insulated from 
the tank and extending theneinto to be im 

' mersed in the ?uid therein, said unit compris 
ing inner and. outer ?uid-conducting members 
of electrical conducting material, said members 
being spaced from each other but electrically 
connected adjacent their ends within the tank, 
a device to receive ?uid conveyed thereto from 
the tank, a pair of ?uid conduits of conducting 
material leading from said unit to said device, 
insulating means separating adjacent sections of 
said conduits to break the electrical connection 
therebetween, and means for passing an electri 
cal current through some of said sections only 
to heat the ?uid passing through such sections 
and including the ?uid within the unit in the 
tank. 

10. In an oil heating system, a supply tank, a 
burner, a unit comprising a pair of pipes project 
ing from the tank and having their inner ends 
immersed within the ?uid therein, said pipes 
being spaced apart but electrically connected ad 
jacent their inner ends and being insulated from 
the tank, a pair of pipes leading to the burner 
and connected respectively with said ?rst-named 
pipes, all of said pipes being of-conducting mate 
rial and forming an electrical circuit, and means 
for passing a current through said circuit inde 
pendently of the ?uid within the tank to heat 
the ?uid therein, including that within the unit 
in the tank. 

11. In an oil heating system, a supply tank, a 
burner, a unit comprising a pair of pipes project 
ing from the tank and having their inner ends 
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immersed within the ?uid therein, said pipes 
being spaced apart but electrically connected ad 
jacent their inner ends and being insulated from 
the tank, a pair of pipes leading to the burner 
and connected respectively with said ?rst-named 
pipes, all of said pipes being oilconducting mate 
rial and forming an electrical circuit, means for 

- passing a current through said circuit to heat 
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the ?uid therein, including that within the unit 
in the tank, and temperature-controlled means 
for controlling the supply of current to the cir 
cuit. 

12. In an oil heating system, a supply tank, a 
burner, a unit comprising a pair of pipes project 
ing from the tank and having their inner ends 
immersed within the ?uid therein, said pipes 
being spaced apart but electrically connected ad 
jacent their inner ends and being insulated from 
the tank, a pair of pipes leading to the burner and 
connected respectively with said first-named 
pipes, all of said pipes being of conducting mate 
rial and forming an electrical circuit, means for 
passing a current through said circuit to heat 
the ?uid therein, including that within the unit 
in the tank, and means for by-passing the cur 
rent around certain sections of the pipes. 

13. In an oil burner system, a supply tank, a 
burner, a pair of pipes connecting said burner 
with the tank, a pump to force oil from said tank 
to the burner, one of said pipes constituting a 
return line and the other constituting a supply 
line, and said pipes being immersed in the oil 
within the tank and electrically connected at 
their immersed portions to form an electrical cir 
cuit, and being insulated from the tank, adjacent 
sections of one of said pipes being insulated from 
each other to break the circuit at that point, a 
source of current, and leads from said source to 
said pipe sections on either side of said insula 
tion to pass a current through the pipes and heat 
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the liquid therein, including that within the im 
mersed ends of the pipes. 

14. In a transportation system for viscous 
liquid, a supply tank, a device to which the liquid 
is to be transported from the tank, supply and 
return pipes of conducting material connecting 
said tank and device, the end of said supply pipe 
being immersed in the liquid in the tank, means 
to draw the liquid from the tank and deliver it 
to said device, means electrically connecting said 
pipes to form an electrical circuit and to pass a 
current therethrough to heat the pipes and the 
liquid therein, and the outlet oi’ said return pipe 
being directed adjacent the inlet end of the sup 
ply pipe whereby the heated liquid returned to 
the tank is redrawn into the system without being 
diffused through the cold liquid in the tank. 

15. In a transportation system for viscous 
liquid, a supply tank, a device to which the liquid 
is to be transported from the tank, supply and 
return pipes of conducting material connecting 
said tank and device, the end of said supply pipe 
being immersed in the liquid in the tank, means 
to draw the liquid from the tank and deliver it 
to said device, electrical means for heating said 
supply and return pipes to heat the liquid therein, 
and the outlet of the return pipe being located 
adjacent the inlet of the supply pipe whereby 
heated liquid discharged from the return pipe is 
redrawn into the system without being dlii’used 
through the colder liquid in the tank. 

16. In a device for transporting oil, a tank 
having an opening therein, a device to which the 
oil is to be carried, a cap for said opening elec 
trically insulated irom the tank, supply and re 
turn pipes passing through and carried by said 
cap and connecting the tank with said device, 
means electrically connecting said pipes adjacent 
the tank, and means to pass an electric current 
through the pipe to heat the oil therein. 
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