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UNITED STATES

| 1,720, 092-

PATENT OFFICE

DALTON U. POWELL, OF WOODSFIELD OHIO, ASSIGNOR, BY DIRECT AND MESNE AS-

SIGNMENTS, TO THE OIL RECOVERY CORPORA’I‘ION

" GINIA, A CORPORATION OF WEST VIRGINIA o ;

ELECTRIC HEATER'

Application filed April 2,

The invention relates primarily to an elec-
tric heater intended principally for use in oil
wells between the casings and the pumps or
tubings thereof, although it is to be under-
stood that the same heater construction could
be used as a space heater or as an immersion
heater, in other fields.

One object-of the invention is to prov1de
a-new and 1mproved heater construction in
which novel provision is made to absolutely

seal aoramst entrance of moisture into_the’

heater casing, around a current-conducting
cable leachnrr fo said casing, said cable being a
suspending cable for the entire heater in the
present disclosure.

Another object of the invention is to-pro-
vide new and 1mproved means for tenacious-

ly connecting the cable with the heater casing

in ‘a manner to -prevent poss1b111ty ot acci-
dental disconnection.

A still further aim is to prov1de a constric-
tion which is such as to permit the heater to

" be manufactured of such small diameter-as to
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be readily receivable between a well casing
and a pump or tubing therein, without the
necessity of removing “said pump or tubing,
this same construction however being adapt-
able to heaters of greater size.

Yet another object is to provide an electm-
cal heating unit of novel construction and
possessing a number of advantao'es to be here-
1nafter explained.

A still further aim is to, make novel pro-

vision whereby either a two-wire system or
~a single wire system of wiring may be used.
: With the foregoing and minor objects in
“view, the 1nvent1on resides in the novel sub-
ject matter her einafter described and claimed,
description being accomphshed by reference
to the accompanying drawings. :

Fig. 1.is a side elevation partly in section
showing  the- preferred apphcatlon of the
heater.
~ Fig.2isan enlar«red long1tud1nal sec t1onal
view partly ‘in elevation showmg the con-
struction of the heater.

Fig. 8 is a longitudinal sectional view. .
FID‘S 4,5,6 and 7 are horizontal sectional
views on the correspondingly numbered lines
of Figs. 2 and 3.

- Fig. 8 is an enlarged detail vertical sectlon
similar to a portion of Fig. 8 but showing the
manner in which the resistance elements of

1928. Serlal ‘No. 266 664

the’ heatmo unit may be grounded for use
in a-one-wire system of wiring. -

OF WI—IEELING WES’I‘ VIR-»

. bb

Figs. 9.and 10 arehorizontal sectional views

on lines 9—9.and 10—10 of Fig. 3; showing
features of construction of the hea,ting unit.

Fig.11'is a vertical sectional view substan-
tially -on line 11—11- of Fi ig. 10 but om1tt1ng
the heater casing. ' °

Fig. 12 is a vertical sectmnal v1eW on. l1ne
12—12 of Fig. 11.

; Fig. 18 is-a diagram of otie of the res1st-
ance elements and a, conductmg wire to be
hereinafter described. :

Fig. 14 is a side elevation’ of a plate whlch
1s instrumental .in constructing one of the
shells which contain the resistance elements
dnd the conductinig wires shown: in Fig. 1
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-~ Fig. 15 is'an edae view of the: plate shown

in Flﬂ" 14.
FN 16 is an end elevatlon of said plate

PIU 17 is a. detail vertlcal sect1onal Vlew
on line 17—17 of Fig.11.

75

The form of constructlon selected for 1llus- ‘

tration, may be considered as preferred, with
the understandlna that-within the scope ¢ of the
invention 'as clalmed numerous Var1at1ons
may be made.

80

C denotes a tubular casing for an electrmal

heating unit N, or-a' plurality of such units
suttably connected with each other, said cas-

ing bemcr formed either of a single length of

piping with appropriate adjuncts, or of 4 plu-
rality of such:lengths coupled together.
the present showmg, the upper end of thls

85

casing is provided with an upstanding tubu:

lar neck N.~ A current-conducting and heat-
er-supporting cable C” extends downwardly

90

to the neck' N and embodies an appropriate ™

braided, twisted or other armor 17, a sheath
18 projecting - downwardly beyond ‘said
armor, and conducting’ means within' said
‘sheath and prOJecth downwardly there-

from through ‘the neck N into the casing C, "~

said conductmcr ‘means being shown' as con-
sisting of two conductors 19—20, although if
desired, a single wire system of W111n0 can be

©, used. The lower end of the sheath 18 1s-ge-

95

100

cared in the upper end of the neck N as will "~

be hereinafter more specifically’ described. -
- Fluid-tightly. secured to and rising from

.the casing C, is a tube T of one or'more sec-

tions as des1red - This tube surrounds and is

105

outwardly spaced from the neck N and the -
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projecting portion of the sheath 18. Fluid-
tightly secured to the upper end of the tube
T is a cable-clamping device D-having an
actuator A at its upper end, packing means
M being provided at the upper end of said
actuator. . Portions of the armor 17 are cut
and laterally directed above the lower end of
said armor as denoted at 21, and in the present
showing a portion of the packing means M
co-operates with the actuator A in clamping
these laterally projecting armor portions.
The tube T contains means around the

sheath 18 serving as ~moisture-excluding

" means, said moisture-excluding means also

15

extending around the neck N ; the device D is
tenaciously clamped to the lower end of the
armor and a further connection is established
embodying the lateral portions 21 of the cable

" armor, and final packing at the upper end of
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85

- vided in neck N sand tube T, through which ~
‘to Inject: the cement 26—27, '

60

85

the device is accomplished by the packing
means M. The various ‘d‘etail}s’ of these sev-
eral elements will be hereinafter specifically
described, but it may be briefly stated that

= they perform the functions of effectively con-

necting the cable with the heater casing C
and preventing the entrance of any moisture.
~.In the form -of construction herein dis-
closed, a coupling nipple 22 connects the

lower end of the tube T with the upper end of -

the tubing forming the wall of the casing C,

the upper end of said nipple serving also as-

means for connecting the neck N with the
body portion of said casing C. A gasket 23

*+ is shown closing the lower end of the nipple

22 and bearing against a washer 24, threaded
into the upper portion of the casing C. - The
upper end of neck N is shown of Internally
flared form to receive a downwardly tapered,
transversely split wedge ring 25 which sur-
rounds the lower end of the sheath 18. Tf
this: sheath be of metallic nature, a soldered
or-wiped joint is provided between it and the
wedge ring 25 and between the latter and

« the neck N, but if said sheath be of non-metal-

lic material, other provision may be made to
establish a- substantially fluid-ticht connec-
tion between ‘it and the neck N. Below the
wedge ring 25, the neck N and the nipple 22

© are filled with an appropriate plastic cement

26 which seals against entrance of moisture,
The cable-clamping device D is threaded into
the upper end of ‘the tube T and the portion
of this tube between said:device D and the
nipple 22 is filied with moisture-excluding
cement 27. ' Threaded plugs 2829 are pro-

In the: present showing, the cable-clamp-

© ing :device D embodies a tubular body 34

‘whose interior is downwardly tapered at 85,
and the-lower end of this body is preferably

pprovided with an upwardly tapered socket
36 through which the sheath 18 extends, said
7 socket being filled . with some of the cement 27

to still further insure-against entrance of

1,720,002

moisture. It is the lower end of the body 84
which is threaded at 83 :into the tube T and
this-threaded connection-is of fluid-tight
nature.

‘Within the tapered interior of the body 34,
there are a number of downwardly tapered,
cable-gripping wedges 88. In the present
showing; a transversely split washer 39 rests
on the upper ends of these wedges, and the
tubular actuator A is threaded into the up-
per end of the body 84 into contact with said
washer. This threaded connection is of fluid-
tight nature and it 'will -be understood that
downward threading ~of “the actuator A,
causes - depression of:the wedges 38 thus
crowding the latter inwardly so that they
forcibly grip the cable armor, taking all sus-
pending ‘strain from internal parts of the
cable. This suspending strain is further ¢ar-
ried by the laterally projecting armor por-

80

tions 21~ and the associated ‘means described

bélow. e

A packing-containing hood 40 is shown

threaded upon the upper end of the actuator
A and provided with an internal downward-
ly facing shoulder 41. - A washer 42 abuts this

90

shoulder another washer 42’ liés upon the up- *

per end of the actuator A and the laterally ex-
tended armor portions 21 areé ‘clamped be-

“tween said washers. Above the washer 42,

the hood 40 is upwardly tapered and contains

appropriate packing 43.° _

- I have above referred toa héating unit U
or to'a plurality of such units, one being
shown for illustrative purposes. This unit is

100

disposed in the casing C, betwéen the washer -
24 and a partition 44 which extends horizon-

tally across said casing and is- preferably
threaded into place. For purposes to appear,
this partition 1s provided with the following
structural features.. A tubular boss 45 pro-
jects downwardly from said partition, open-
ings46 are formed in the latter at the periph-

ery of said boss, other openings 47 are formed.

through thehoss at the lower ends of the open-
ings 46, a plug 48 is threaded into the boss,
and a'lock nut.49 is provided for said plug.
Under the plug 48, a plug 50 is shown thread-
ed'into the tubing which formsthe side walls
of:the casing: C. A packing waslier 51 con-
tacts with the lower side of this plug, and an:
other plug 52 forming the lower terminal of
the casing’ C; holds the packing in place, a
swasher 53 being’ preferably interpésed be-
tween said plug 52 and said packing. -~
“As will “be “hereinafter more ‘fully ex-
plained, the:heating unit U embodies certain
terminals which are connected with cach
~other ‘above the partition 44 i 4 two-wire
‘cable C” be used as in'Figs, 2 and 3. T4 tor-
‘minals of the resistance eléments of the unit
U are to be grounded when using a one-wire
system, the openings 46—47, the plug 48 and
‘the lock nut 49 come into play asin Fig. 8.

~~ The explanatory matter immediately pre-
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ceding may be more fully understood after
giving a specific description of the heating
unit U. Consequently, such description fol-
lows and reference is made more particularly
to Figs. 9 to 17 inclusive.

54 denotes a vertically elongated metallic
core within the casing C and of cylindrical
form. 'This core has a plurality of circumfer-
entially spaced recesses 55 formed longitudi-
nally in its periphery, the inner sides of said
recesses being preferably concentric with the
casing C. 1In each recess 55, there is a me-
tallic shell S of vertically elongated, trans-
versely curved form. Two of these shells are
shown and they each contain a resistance wire
56 and a conducting wire 57. The resistance
wire 56 is preferably of ribbon form and is
wrapped around an insulating core 56" having
wire-receiving notches 56’7, This wire 56 has
terminals 56* and 56 at its upper and lower
ends, passing to the exterior of the shell S.
The conducting wire 57 is within an in-
sulating tube 57’ contacting with core 56/,
and insulation 57’7 is wrapped around the
parts 56, 56" and 56”7. Wire 57 1s pro-
vided with terminals 57% and 57° projecting
from the upper and lower ends of the shell 5.
If the resistance wires within the two shells
S are to be connected in parallel, using a two-
wire cable (7, each terminal 56" is connected
with the adjacent terminal 57, each terminal
56* is connected to one of the conductors 19—
20, and each terminal 57% is connected to
the other of these conductors. This relation
is illustrated in Figs. 2 and 3. When the
cable, such as ¢ is provided only with a sin-
gle current-conducting wire, the terminals
56% of the resistance wires 56 are connected
with this wire, and conductors 56° are lead
from the terminals 56° through the openings
46—47 and into the tubular boss 45. The
plug 48 is then tightened to clamp these con-
ductors 56°, establishing a ground connection

“between the resistance wires and the casing.

The lock nut 49is then tightened, and it will
be understood that access to the parts 48—49,
may be had by removing portions of the cas-
ing below them. By proper connection of the

_terminals, plug 48, ete., the resistance ele-

ments may be connected in series if desired,

using either a one-wire or.a two-wire cable.
Tubular necks 58 are shown projecting

from the upper and lower ends of the shell

i S and lined with suitable insulation 59. The
“wardly through these lined necks. . Tach of

terminals 562—56° and 57°—57° pass: out-

these terminals is of tubular form, the ends
of the wires with which said terminals are
connected being folded upon themselves at
F received in the inner ends of the tubes.
Each tube and the wire end therein are jointly
given an abrupt bend. 60 within the shell S.
This not only prevents the terminals from

. pulling out of the shell, but prevents the ends

of the wires from pulling out of said ter-

minals. ‘

In the form of construction herein dis-
closed, the necks 58 are integral with the ends
of a plate 61 forming a portion of the shell
S. If desired this plate and other parts of

3
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the shell may be assembled in flat form and -

then curved into the shape shown in Figs. 9

and 10. Opposed to plate 61 is another sheet -

nietal plate 62, the longitudinal edge portions
63 of this plate 62, being folded around the
corresponding edge portions of the ‘plate 61

as seen most clearly in Fig. 10. The upper-

and Jower ends of the body portion of plate

62 and the inwardly folded portions 63 of
this plate, are bent inwardly toward each
other and-welded or otherwise secured as at

(23

80

64, closing the ends of the shell S but leaving -

gaps 65 through which the necks 58 pass.
The construction above described: for the
unit U is-advantageous from a standpoint
of manufacture, from one of efficiency in use,
anc from one of ease of installation.” While
in certain wiring systems, the conducting wire
57 is idle, it is instrumental in carrying out
other wiring systems and in overcoming the
necessity of running conductors along the ex-
terior of the shell S or other portion of
the unit U. -
I prefer that the portion of the space be-
tween the parts 34—350, not filled by parts
herein described; shall be filled witl: an ap-
propriate moisture-excluding cement 66, To
permit injection of this cement, the casing
may be provided with a screw plug 67.
While the various features of construction
herein described and shown, ave preferably

followed, attention is again invited to the

fact that within the scope of the invention
as - claimed, numerous variations may be
made. ‘Moreover, while the specific. features
of heating unit construction herein diselosed
are preferably used with the cable-holding
and moisture-excluding means which I have
described, it will be understood that a heat-
ing unit of any desired construction could be
employed with these other features. More-
over, while in Fig. 1, T have shown the heater
sispended in an oil well between the casing
of the latter and the punp tubing, it will
be understood that this use is only one of
many. In the figure in question, the cable
is wound upon a winch or the like w to be
raised and lowered thereby as occasion may
demand, and rings and brushes such as »—b
are employed to carry the current to: the
wires 19—20, from the line wires W, the ends
of said wires 19—20 being of course connected
to.said rings. Within the line, any desired
and well known instruments may. be used for
protective and other purposes, but as they
form no part of the present invention, they
need. not be described. . .

. Such terms as “upper”, “lower”, “vertical”,

90
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“horizontally”,
the foregoing and in the following claius,
are to be:-considered as relative rather than
limitingyas the heater may in some:instances,
be used in a’ position other than vertical.

Inmy co-pending U. S. application Serial -

No.225,854, filed: October-10, 1927, a heater
casing: is shown Thaving a e 1blc 1eceivino DaAH-
sage: tnmuf’h which an armored cable extends
for supp.lymo current to the heater.

and a sheath of the cable piojects beyond
said -armior. Then too, relatively fixed and
movable annular clamping members are pro-

vided: for tightly .clamping the outwardly -
a  vertically-
cable having an armor. a sheath within.and.

bent-armor portion to tenaciously connect the
cablewith the heater casing. ~This subject

matter is of course generic to the present.ap-.

plication but is not-broadly claimed herein.

I claim :—

1. Inaheater, a casing for a heating unit, a
current-conducting -cable secured to.and ex-
tending upwardly from the uvpper end of said
casing, a.tube fluid-tightly secured at its low-
er-end to.the upper-end of saidrcasing, said
tube: being spaced around said cable. fluid-

e\cludmfr- filling means in said tube avound -
said cab]e, a tubular. body around said cable:

and fluid-tightly secured at its lower end to
the upper end of said tube,-cable-gripping
means in said tubular body, a tubular actua-
tor: for said cable-gripping means surround-
ing said cable. and:fluid- tlghtly connected
with the upper end of said tubular body, and
packing means fluid-tightly surr ounding the
cable at the upper end of said actuator.

2. In a heater, a casing for a heating unit,.-

said casing being provided with an upstand-
ing tubular neck, a. current-conducting cable

fluid- tightly secured at its lower end in said.
neck, -a- tube. spaced around.said neck and.

cable, said tube beine fluid-tightly secured
at its lower end to the upper end: of said cas-
ing and-extending above said neck, fluid-ex-

cmchnfr filling means in said tube around said.

neck and the tube-contained portion of said
cable above said neck, a.tubular body around
said cable.and fluid-tightly secured at its low-
er end to the upper end.of said tube, cable-
gripping means in said tubular body, a tubu-
lar. actuator for said cable-grinning means
surrounding said cable and Auid- thhtIV con-
nected with: the upner end of said:tubular
body, and. packing. means' fluid-tightly sur-
rounding the cable at the upper end of said
"Ltuator

In-a heater; a casing for a heating unit,
.ud casing bheing mowded with an upstand-
ing tubular neck, a current-conducting cable
fluid- tightly secured at its lower end in said
neck, a tube spaced around said neck and
cable, said tube being fluid-tightly secured
at its lower end to the upper end of said cas-
ing. and extending .above said neck, a fluid-
e\cluchno' cement in said tube around said

“downwardly”, ete., used in-

A por--
tion ‘of - the cable -armor is oubtwardly bent:

cend of the

1,720,092 -

‘neck and the: cable; a tubular body surround- -

ing the cable and having itslower end thread-:
ed fluid-tightly into the upper end:of said:
tube; said lower end .of said body being. pro--
vided with an upwardly:-tapered - socket .70
through which the. cable passes, said socket

Tecelving a portion of: said cement, .cable-

gripping peans in said tubular body. a tubu-.
Lar actuator for said:cable-gripping: means:.
surrounding said cable and fluid-tightly con- 75
nected with . the upper end: of said. tubular .
body, and packing means fluid-tightly -sur-.
rounding the-cable at the upper end -of said.
actaatm

4. In.a heater, a. casing for a beating unit,:80.¢
digposed --current-conducting: -

projecting beyond the lower end.of. said ar--

-moer; and a conductor within .and projecting..

downwardly. from said sheath: means con-.85+
necting ‘the lower .end of said sheath.to the..
upper-end of said casing, a tube fluid-tightly -

-secured: at its lower end to and rising from -

said- casing around.said projecting. “sheath. .
portion. Muid- excluding :meansin the: tube 90~
arcund said projecting- “sheath. portion, a tu- ..
bitlar hody fluid-tightly connected. at its low-+
er endd to-the upper.end . of said:-tube, said '
tulular body surrounding the. lower: end. of

said armor, gripping.means. for said: lower 95
armor- disposed. in said. tubula

body, actuating  means. for :said. guppmm

CIeans, a4 nor tlon of sald armor bem(r cut.and
Jaterally directed above said eripping means, .

anul means:connected with: the. upper end iof :100-
said body for clamping said lateraily. directed
ar mm' portion.

In a heater, a casing for a hefttmv unit;
a Velth{LHy disposed = current- condu‘ctlng.
cable having .an.armor, a sheath within and: 105
projecting beyond -the lower end of said ar-
mor, and a conductor within and projecting.
downwardly - from said sheaths means con-:
nectine the lower end of said sheath to.the.
upper-end of said casing, a. tube fluid-tightly 110
secured at its lower end to.and -rising from
said casing around said projecting sheath.
portion, fuid-excluding means: in. the: tube-
around said projecting sheath. poxtlon, a tus,
bular body flutd-tightlv.connected at its low-
or end to the upper end of said tube,said tu-
bular body surrounding the lower end of said
armor, eripping means. for-said lower end of
the armor dispoged-in said tubular body, an.
actuator for said-oripping.means. connected 120
to the upper end of said tubular body, a.por-
tion of said armor being cut and directed Iat-
erally -at the'upper end of said actuator, and
means connected with said unper end of said
actuator for clampine s11d laterally directed 125
armor portion.
6. In a heater, a casing for a heating unit,

a vertically deposed current- condnctmg

cable having an armor, a sheath within and
projecting beyond the lower end of said 130

115
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armor, and a conductor within and project-
ing downwardly from said sheath; means
connecting the lower end of said sheath to
the upper end of said casing, a tube fluid-
tightly secured at its lower end to and rising
from said casing around said projecting
sheath portion, a tubular body around the
lower end of said armor and the upper end
of said projecting sheath portion, the lower
end of said body having an upwardly tapered
socket in which said upper end of said pro-
jecting sheath portion is disposed, and a fluid-
excluding filling in said tube and socket
around said projecting sheath portion.

7. In a heater, a casing for a heating unit,
a current-conducting cable extending down-
wardly to said casing and having an armor,
a portion of said armor being cut above the
lower end of said armor and directed later-
ally, a tubular radially-contractible cable-
gripping device around the cable under said
Iaterally directed portion of the armor, and
a clamping device for said laterally directed
armor portion; said casing, said gripping
device and said clamping device being con-
nected.

8. In a heater, a casing for a heating unit,
a current-conducting cable extending down-
wardly to said casing, a tubular body above
the casing around said cable and having a
downwardly tapered interior, cable-gripping
wedges in said body between its taper and the
cable, and an annular depressor for said
wedges having a threaded connection with
the upper end of said body, said body being
connected with said casing..

9. In a heater, a casing for a heating unit,
said casing having an upstanding tubular
neck closed at its Jower end with the excep-
tion of a conductor-receiving opening, a cable
whose lower end is secured in the upper end
of said neck, said cable having a conductor
extending downwardly through the neck
and said conductor-receiving opening, a tube
fluid-tightly secured to the casing and rising
therefrom around said neck and the contigu-
ous portion of the cable, fluid-excluding
means in said tube around said neck and
said contiguous cable portion, and fluid-ex-
cluding means filling said neck around said
conductor.

&

10. In a heater, a tubular casing for a heat-

ing unit, said casing having a removable clo-
sure at its lower end and a horizontal parti-
tion above said closure, said partition having
a downwardly projecting tubular boss, open-
ings from top to bottom at the outer side of
said boss, and openings from the exterior to
the interior of said boss, said openings per-
mitting passage of heater terminals through
said partition and into said boss, and a plug
threaded into the lower end of said boss for
clamping said terminals.
. 11. In a heater, a tubular casing, an elon-
gated metal core therein having longitudinal
circumferentially spaced recesses in its pe-
riphery whose inner sides are substantially
concentric with said tubular casing, said core
contacting with said casing between said re-
cesses, transversely curved metal jackets fill-
ing said recesses and contacting with said
tubular casing, and resistance elements in and
insulated from said jackets.

12. In a heater, a jacket having an open-
ing, a resistance element in and insulated
from said jacket, and a tubular terminal pass-
ing through said opening and tightly veceiv-
ing an end of said resistance element, said ter-
minal and said element end jointly having an
abrupt angular bend within the jacket to pre-
vent pulling of the terminal from the element
and pulling of said terminal out of said open-
ing. ,
i3. In a heater, a jacket, a resistance ele-
ment in and insulated from said jacket and
having its terminals exposed at two extremi-
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ties of the latter, and a conductor in and insu- -

lated from said jacket and likewise having its
terminals exposed at said extremities of the
jacket.

14. In a heater jacket, a plate having a pro-
jecting sleeve on one end, and a second plate
in opposed spaced relation with the first
named plate and having its longitudinal edge
portions folded around the longitudinal edge
portions of said first named plate, the ends of
said second plate being bent together to close
the ends of the jacket, leaving a gap however
through which said sleeve extends.

Tn testimony whereof I have hereunto af-

fixed my signature.
DALTON U. POWELL.
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