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To all whom it may concern." ‘ 
` Be it known that I, PERCIVAL F. BRINE, 
a citizen 0f the United States, residing at 
Boston, in the countyof Suffolk and State 

5 of Massachusetts, have invented an Improve 
ment in Electrical Heaters for Oil Wells, of 
which the-following description, in connec 
tion with the accompanying drawings, is a 
specification, like characters on the draw 

10 ings representing like parts. 
This invention relates to electric heaters 

constructed to be introduced into oil wells 
to melt or fuse the petroleum deposits that 
often accumulate'in these wells. - v 

It frequently occurs that the íiow of oil 
into a well from the surrounding terrane is 
materiall reduced, and in cases is entirely 
stopped, y the accumulation of paraffin and 
other petroleum products in the well and 

20 surrounding terrane. . ' 

These petroleum products may be removed 
-by heating them until they melt, whereupon 
they may be pumped from the well, but in 
practice the heating of these deposits sufïi 

25 ciently to melt them presents serious diíiî 
culties. One difficulty experienced is due to 
the great depth to which these wells are 
often sunk; and another is due to the fact 
that, in order to vcompletely remove these 

30 deposits, .a high temperature must be estab 
lished in the lower portion of the well and 
maintained for a period sufficiently long to 
melt the deposits in the well and in-the sur 
rounding terrane. Furthermore, since water 

35 is often found in oil wells it is necessary to 
so construct the electric heater and conduc 
tor applying current thereto, that the water 
willnot reach the electrical parts and short 
circuit them. _ 

One important purpose of the present in 
vention therefore is to provide an oil heater 
which is so constructed that it maybe main 
tained at a high temperature for a long 
period of time without being burned out or 

45 injured by the heat. 
Another important purpose of the inven 

tion is to so construct the oil heater that 
water surrounding the same will be prevent 
ed from reaching the electrical parts. l 
Another limportant purpose of the inven 

tion is to provide an armored cable that sup 
ports the heater and supplies current there 
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to, and to provide novel means for securing 
the cable to the heater. l ' 

With the aforesaid and other purposes in 
view, the character of the invention will be 
best understood by reference to the follow 
ing description of one good form thereof 
shown in the accompanying drawings, 
wherein: 

Fig. 1 is a side elevation of an oil heater 
.constructed in accordance with the present 
invention. 

Fig. 2 is an enlarged vertical sectional 
View of the yheater of Fig. 1. 

Fig. 3 is an enlarged Vertical sectional 
view of one of the tubes containing an >elec 
tric resistance coil. 

Fig. 4 is an enlarged sectional view taken 
on line 4_4 of Fig. 2. 

Fig. 5 is an enlarged sectional view taken 
on line 5_5 of Fig. 2. > 

Fig. 6 is-an enlarged sectional view taken 
on line 6--6 of Fig. 2; and ' 

Fig. 7 is a perspective view of part of one 
of the tubes and its electric resistance coil. 
In the embodiment of the invention illus 

trated the electric heater has an upper head 
10 and a lower head 11 connected by a 
plurality of tubes 12. Each tube 12 contains 
an electric resistance coil 13, and the num 
ber of tubes may vary in accordance with 
the number of heating units desired, six be 
ing shown in the drawings. The tubes 12 
may be given any desired length and may 
be formed of any metal possessing sufficient 
strength and other requirements, steel being 
well adapted for the purpose, and the walls 
of the tubes preferably are relatively’ thick 
as shown in Figs. 6 and 7 to furnish the req 
uisite strength. 
The tubes 12 may be variously secured to 

the heads 10 and 11, and one desirable 
means to this end consists in forming threads 
upon the ends of the tubes so that they may 
be screwed into sockets formed in the heads. 
The upper head 10 preferably consists of an 
end support le threaded upon its outer sur 
face, and a hollow cap 15 internally thread 
ed at 16 and screwed upon the end support 
14, and the lower head 11 preferably con 
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sists of an end support 17 threaded upon its . 
outerv surface and a hollow cap 18 internally 
threaded at 19 and screwed upon the end 



/. 

support 17. Each of the tubes 12`V preferably 
has one end, in the instance shown the upper 

_ end, reduced as at 20 anda threaded portion 
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21 adapted to be screwed into a threaded 
socket Within the end support 14. The other 
ends of the tubes 12 are threaded at 22 to be 
screwed into threaded sockets within the end 
support 17. 

Since there are a number of tubes 12 
having threaded engagement with the end 
supports 14 and 17, it is necessary to make 
provision for assembling the parts, for after 
one tube has been secured to both end sup 
ports the other tubes must be inserted while 
the end supports are maintained a fixed dis 
tance apart by the first tube. To facilitate 
assemblage the tubes 12 may have a portion 
23 reduced in diameter sufficiently to permit 
the tube to be inserted into the end support 
17 to an abnormal extent to thereby permit 
the upper end of the tube 12 to be brought 
into alignment with and moved upwardly 
into a socket of the end support 14 to the 
position shown in Fig. 3. The tube 12 may 
now be rotated to cause its upper threads 
12 to enter the adjacent socket and as the 
tube is rotated the threads 22 at the lower 
end of the tube will travel upwardly within 
the end support 17 to the normal position 
shown in Fig. 2. Y 

It is important to prevent water from 
leaking into the head 11 about the tubes 12, 
and to this end each tube is provided with 
a sleeve 24 threaded and having a portion 
that enters the stuffing box 25 to compress 
the packing therein. The sleeves 24 may be 
locked in place by the nuts 26. The threaded 
engagement of the upper end of the tubes 
12 with the end support 14 may be suf 
Íiciently tightened to make the use of stuffing 
boxes at this end unnecessary. If the tubes 
12 are of substantial length it may be desir 
able to provide a braoinflf collar 27 between 
the ends thereof and through which the 
tubes extend, set screws 28 being provided 
to rigidly secure the tubes 12 within the 
apertures of thebracing collar. 
The heating coils 13 within the tubes 12 

may be constructed of any suitable material 
and should be held in spaced relation to the 
inner walls of the tubes. To this end the 
tubes are filled with powdered magnesium 
oxide 2_9 or other powdered insulating mate 
rial that will withstand a high temperature, 
and will also serve to conduct the heat of the 
coils to the walls of the tubes. At each end 
of the coils 13 are provided contact members 
30 and caps 30a for retaining the powdered 
material within the tubes. 

. The ends of the electric resistance coils 
13 may be variously connected and various' 
kinds of current may be supplied thereto. 
The wiring shown is adapted for three»phase 
alternating current, and at one end of the 
tubes 12 the alternate pairs of coils 13 are 
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connected by bridge members 31 while at 
the other end of these tubes different pairs 
of coils 13 are connected by bridge members 
31“, and each bridge member 31n is con 
nected to a conductor wire 32. 
AS stated it is important to exclude water 

from the electrical parts, and to this end 
the hollow caps 15 and 18 are screwed 
tightly onto the end supports 14 and 17, 
but to further exclude moisture, the heads 
preferably are filled with ground ma nesium 
oxide 33 or other insulating materia soaked 
in oil. This insulating and moisture ex 
cluding material may be introduced in the 
head 11 through an aperture closed by the 
plug 34 and may be introduced in the head 
10 through apertures closed by the plugs 35. 

It is desirable to provide a single cable 
that serves to support the heater and to 
supply current thereto, and since oil wells 
are often hundreds of feet dee the 'cable 
must have a corresponding lengt 1, and must 
have sufficient strength to support its own 
Weight and the weight of the heater. In 
the present instance the cable consists of 
the inner conductor wires 32, the number of 
which may be varied as desired, and these 
wires are covered with suitable insulating 
material to form the inner cable 36 about 
which may be wound one or more layers of 
spirally disposed wire strands 37. The con 
nection between the head 10 and the cable 
should be strong and durable, and should 
be such that moisture is prevented from 
entering the head about the cable. Satis 
factory means to this end will now be de~ 
scribed. 
About the wire cable is provided a sleeve 
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38 having a shoulder 39 at its lower end, ' 
and the ends of the wire strands 37 are 
looped about a ring 40 to form an enlarge 
ment at the lower end of the cable too great 
in size to pass through the sleeve 38, and 
the ends of the wires may be extended up 
wardly into the sleeve 38 as at 41. To 
further secure the sleeve 38 to the cable, 
solder may be introduced between the sleeve 
and cable as at 42 and the solder may be 
introduced through one or more apertures 43 
in the sides of the sleeve 38. 
The sleeve 38 preferably lits in an outer 

sleeve 44 formed upon the head 1() and the 
shoulder 39 of the inner sleeve may abut 
against the inner end of the outer sleeve 
as shown. Leakage between the inner and 
outer sleeves may be prevented by a stuffing 
box having packing 45 compressed in its box 
by the gland nut 46. Adjustment of the 
g and nut may be secured by threaded 
studs 47 Secured in the outer sleeve 44 and 
extending through apertures in the gland 
nut. Nuts 48 upon the studs serve to ad 
just the gland nut. It may be desirable 
firmly to secure the shoulder 39 of the inner 
sleeve against an end of the outer sleeve, and 
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to this end a nut 49 having threaded engage 
ment with the upper end of the sleeve 38 is 
provided. The nut 49 rests upon the studs 
47 and' serves to exert an upward pull uporí 
the inner sleeve. , 
In some cases it may be desirable to sup 

port the electric heater in spaced relation to 
the bottom of a well, and to this end the 
lower end ofthe headl 11 is threaded as at 50 
and is ada ted to have a piece of pipe 51 of 

e the desire ¿length screwed thereon. 
From the foregoing description and the 

drawings it will be apparent that an'oil 
well heater constructed in accogrdance with 
the present invention is strong and durable, 
~consists of relativelyfew parts, and that the 
parts may. be readily taken apart and as 
sembled without necessitating the use of 
special equipment. . 

- What is claimed is: ’ 
1. An electric heater> for oil ‘wells com 

prising, in combination, a pair of heads each 
having a plurality of threaded tube-recelv 
ing apertures, tubes connecting said heads 
and having threaded ends entering the 
threaded apertures, the threads upon one 
end of the tubes extending along the same a 
suíiicient distance lto'permit the tubes to be 
screwed intoáonehead an abnormal distance 
and then screwed into the other head by 
backing .the tubes outwardly in the first 
headto the normal position, electrical resist 
ance coils within said tubes, and a cable 
for supplying current to said coils. 

2. An electric heater for oil wells, com 
prising, in combination, ,a pair of heads each 
having a plurality of threaded tube~receiv 
ing apertures, tubes connecting said heads 
and having threaded ends entering the 
threaded apertures, the threads upon one 
end of the tubes being adapted to permit the 
tubes to be inserted in one head to an ab 
normal position and then`rotated to cause 
the tubes to screw outwardly in this head 
while they are screwed into the other head 
by said rotation, electrical resistance coils 
within said tubes2 and a cable for supply` 
ing current to lsaid coils. 

3. An electric heater for oil wells, com 
prising, in combination, a pair of hollow 
liquid-tight heads having a plurality of 
threaded tube-receiving’apertures, tubes con 
necting said heads and having threaded ends 
enterin and screwed into the threaded aper 
tures o each head, stufiing boxes about the 
tubes to prevent leakage between the tubes 
and head, electrical resistance coils within 
the tubes, electric -contacts within the hol 
low heads, anda cable for supplying cur 
rent to said coils. ' 

4. An electric heater for oil wells, com 
prising, in combination, a pair of hollow 
closed heads having a plurality of threaded 
tube-receiving apertures, rtubes connecting 
lsaid heads and having threaded ends en 
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gaging the’threaded apertures, electrical re 
slstance colls within the tubes and spaced 
'from the walls thereof, ground insulating 
material filling the space between the coils 
and the surrounding tubes, electric contacts 
within the hollow heads, ground insulating 
material soaked in ̀ oil packed within'said 
head, and a cable for supplying current to, 
said coils. 

5. An electric heater for oil wells,I com; > 
prising, in combination, a pair of hollow 
closed heads, tubes connecting said heads » 
and having the ends of the tubes secured 
thereto, electrical resistance coils within the 
tubes and spaced from the walls thereof, 
electric contacts within _the hollow heads, a 
cable connected to one of said heads and to 
the contacts to supply current to said coils, 
a threaded projection upon the other head, 
and an extension removably secured to-said 
projection and adapted to contact with the 
bottom of the oil well to support the heater 
in spaced relation to the bottom of the well.' 
@An electric heater for oil wells, com 

prlsing, in combination, a pair of hollow 
closed heads, tubes connecting said heads 
and having the ends of the tubes secured 
thereto, electrical resistance coils within the 
tubes and spaced from the walls thereof, 
electric contacts for the coils within the hol~ 
low heads, a cable for supplying current to 
sald colls, one of the heads having an aper 
ture through which ground insulating ma 
terial may be introduced to lill the head, and 
a plug for closing said aperture. 

7. An elect-ric heater for oil Wells, com 
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prising, in combination, a pair of hollow y 
heads each having a plurality of threaded 
apertures, tubes connecting the heads and` 
having their opposite ends threaded and 
screwed into said apertures, electric resist 
ance coils within said tubes, contacts at the 
ends of said coils, each head comprising an 
end support to which the tubes are secured 
and a hollow cap threaded to be screwed 
upon the end support to house the contacts, 
and an armored cable for supplying current 
to the coils and having an end entering one 
head and anchored therein to' support the 
electric heater. ' 

8. An electric heater `for oil wells, com 
prising, in combination, a hollow head, an 
end support, tubes extending between the 
head and end support and secured thereto, 
electric resistance coils within said tubes, a 
cable for supporting the heater and conduct~ 
ing current thereto, comprising an inner 
conductor surrounded by wire strands, and 
means for securing the wire strands within 
said head, including'a sleeve secured to the 
head and surrounding the wire cable, and a 
ring having the ends of the wire strands 
looped about. it to form an enlargement at 
the end of the strands too great in size to 
pass through said sleeve. / 
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4: 

An electric heater for oil wells, com 
prising, in combination, a hollow head, 
tubes extending from the head and provided 
with electric resistance coils, an armored 
cable for supporting the heater and con 
ducting current thereto, comprising an inner 
conductor surrounded by wire strands, a 

. sleeve extending from said head and sur 
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rounding the wire cable, and means for 
strongly securing the wire strands within 
said sleeve including solder interposed be 
tween the sleeve and wire strands. ’ 

10. An electric heater for oil wells, com 
prising, in combination, a hollow head, tubes 
secured to the head 'and extending there 
from, electric resistance -coils for said tubes, 
a- cable for supporting thc heater and con 
ducting current thereto, comprising an inner 
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conductor surrounded by wire strands, a 
sleeve extending from said head and sur 
rounding the wire cable, means for strongly 
securing the wire strands within said sleeve, 
and a stuffing box surrounding the Wire cable 
and adapted to prevent entrance of liquid 
between the cable and sleeve. 

1l. An electric heater for oil wells, com 
prising, in combination, a hollow head hav 
ing a cable receiving opening therein, tubes 
secured to the» head and provided with elec 
tric resistance coils, a cable for supporting 
the heater and conducting current thereto, 
comprising an inner conductor surrounded 
by wire strands, said cable including the 
surrounding wire strands extending through 
the opening intovsaid head, and means for 
securing the cable to the head, including a 
ring Within the head and having the ends 
of the wire strands looped about the ring 
to form an enlargement too great in size to 
pass throu l1 said opening. 

12. An e ectric heater for oil wells, com 
prising, in combination, a hollow head hav 
ing a sleeve extending therefrom, tubes se 

cured to the heaçî` arei'á having electric re 
sistance coils, cable 'for supporting the 
heater and conducting current thereto, com 
prising an inner conductor enclosed in an 
armored casing, and means for securing the 
cable to the head including a sleeve insert 
able in the first mentioned sleeve and rigidly 
secured about the armored casing, and a 
shoulder upon the inner sleeve for limiting 
its movement within the outer sleeve. 

13. An electric heater for oil wells, com 
prising,’in combinaton, a hollow head hav 
ing a sleeve extending therefrom, tubes se 
cured to the head and provided with electric 
resistance coils, a cable for supporting the 
heater and conducting current thereto, com 
prislng an inner conductor surrounded by 
spirally wound wire strands, means for se 
curing the cable to the head including a 
sleeve insertable in the first mentioned sleeve 
and’firmly secured about the spirally wound 
wire strands, a shoulder upon thel inner 
sleeve to limit its movement Within the outer 
sleeve, and a stuffing box for preventing 
leakage between said sleeves. 

14. An electric heater for oil wells, com 
prising, in combination, a hollow head hav- ' 
mg a sleeve extending therefrom, tubes se 
cured to the head and provided with electric 
resistance coils, a cable for supporting the 
heater and conducting current thereto, com 
prising an inner conductor surrounded by 
spirally wound wire strands, means for se 
curing the cable to the head including a 
sleeve insertable in the first mentioned sleeve 
and firmly secured about the spirally wound 
wire strands, a shoulder upon the inner 
sleeve to limit its movement in the outer 
sleeve, and threaded means for securing said 
shoulder against the cooperating surface. 
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In testimony whereof, I have signed my ` 
name to this speciíication. 

PERCIVAL F. BRINE. 


