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This invention relates to oil and gas well heaters and 
particularly to induction type heaters which are adapted 
for down-hole usage. 

Down-hole heating tools find usage in several opera 
tions in well service. For example, heating the well cas 
ing to accelerate the setting time of cement lying be 
tween the casing and the annulus of the well bore and 
heating the tubing in a well to prevent the deposition of 
paraffin or other materials contained in formation fluids 
which are pumped up the tubing are uses of such devices. 

Down-hole heating tools are commonly either a com 
bustion type or are electrically energized. So called in 
duction heating units are known for such service in Wells, 
but have not proven as satisfactory as has been desired 
from either the standpoint of cost, efficiency of opera 
tion, or freedom from operational difficulties or 
maintenance. 

Accordingly, a principal object of this invention is to 
provide an improved down-hole heating tool which is 
especially adapted for use as a tubing heater. 

Another object of this invention is to provide an im 
proved, economical and efficient down-hole heating tool. 

In accordance with this invention there is provided a 
down-hole heating tool comprising, disposed about an 
axially disposed central core composed of metallic tub 
ing of magnetic material such as mild steel or silicon 
steel, a plurality of magnetic core elements each com 
prising a number of C-shaped laminations. 
The C-shaped core elements are radially mounted 

around the core with the open ends of the C facing and 
in contact with the tubing and have a coil of magnet wire 
disposed around the tubing between the ends of the mag 
netic core elements. The heater may comprise a plu 
rality of arrays of coils and magnetic core elements dis 
posed along the central core which also functions as part 
of the tubing string. The heater is provided with hous 
ing to protect it from physical harm while in the well 
bore. Cable leads for energization of the heater extend 
from the housing. 
The invention, as well as additional objects and ad 

vantages thereof, will best be understood when the fol 
lowing detailed description is read in connection with the 
accompanying drawing, in which: 

FIG. 1 is a side elevational view, partly in section, of 
a down-hole tubing heater in accordance with this in 
vention, and 

FIG. 2 is a sectional view taken along the line 2-2 
of FIG, 1. 

Referring to the drawings, there is shown a tubing 
heater, indicated generally by the number 10, comprising 
a tubing nipple 12, threaded at each end, which has a pair 
of arrays of C-shaped magnetic core members 14 dis 
posed between its ends 16, 18. Each array of laminated 
core members has 4 members disposed radially at ap 
proximately 90 degree intervals around the periphery of 
the nipple, although a greater or lesser number of core 
members 14 could be used. The members 14 are held 
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in position by means of a plurality of somewhat U-shaped 
mounting brackets 20 which are bonded to the end parts 
of the members 14, the base of the brackets 20 having 
the curvature of the outer surface of the nipple 12. 

Each of the arrays of laminated core members 14 has 
a coil 22, 22a of magnet wire disposed around the nipple 
12 between the legs of the C-shaped core members. The 
number of turns and size of wire used is dependent on 
good transformer design practice and the energization 
capabilities available down the well bore. 

Pairs of leads 24, 26 extend through one of the an 
nular spacer plates 28, 28a which were welded to the 
nipple 12 on each side of the arays of core members. A 
hollow cylindrical casing 30 fits closely over the periph 
eral Surface 32 of the plates and is secured thereto by 
means of bolts 34. 

In operation the nipple 12 is coupled into a tubing 
string in the well bore near to the location where paraffin 
or other deposits tend to settle out on the tubing wall. 
The transformer core windings 22, 22a are then energized 
by any suitable means, usually a down-hole cable con 
nected to an alternating current source located at or near 
to the well head. 
The nipple 12 constitutes, in addition to its function 

as a part of the tubing string, a single turn shorted sec 
ondary winding of the tubing heating transformer (wind 
ings 22, 22a being the primary winding). The nipple 
is therefore heated by the large amount of current flow 
ing through it as the primary winding or windings are 
energized. Because of the magnetic return provided by 
the laminations of the core members, the nipple 12 is 
heated by induction to a greater extent when the coils 22, 
22a are energized than occurs when electrically ener 
gized prior art heaters of corresponding size are used. 
While the leads 24, 26 are diagrammatically shown as 

passing along the outside of the nipple 12, they are, in 
practice, coupled to suitable fluid-tight terminal means 
(not shown). 
The invention has been illustrated as comprising a 

heater having two primary coils 22, 22a. A single coil 
or more than two coils may be used, however, depending 
on convenience of manufacturing or the amount of 
energization of the heater which is intended. 

While the present invention has been described in con 
nection with the heating of down-hole tubing strings, the 
heater of the invention is applicable for use in other ap 
plications where a section of tubing is to be heated. 
Although the magnetic return elements 14 are cus 

tomarily equally spaced around the nipple section 2, 
non-Symmetrical spacing may sometimes be used, but 
with some loss in efficiency of the device. 
What is claimed is: 
1. A tubing heater comprising a hollow tubular sec 

tion made of magnetic material, at least one electrical 
primary coil winding disposed around the peripheral sur 
face of Said tubular section and in close spaced relation 
ship with respect thereto, and at least one array of gen 
erally C-shaped magnetic return elements each having a 
pair of open end ends, said magnetic return elements 
being Symmetrically disposed around said tubular section 
With their open ends straddling said primary coil and in 
physical contact with said tubular section, said tubular 
section also being the single turn secondary winding of 
the tubing heater. 

2. A tubing heater in accordance with claim 1, where 
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in said magnetic return elements each comprise a plu 
rality of laminations. 

3. A tubing heater in accordance with claim 1, where 
in said heater has a plurality of primary coils disposed 
in side by side relationship along said tubular section and 
each primary coil has an array of magnetic return ele 
ments disposed around the coil. 

4. A tubing heater in accordance with claim 1, where 
in said coil is disposed between spacer plates along said 

4. 
tubular section, and a tubular casing surrounds said coil 
and is secured to said spacer plates. 
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