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The present invention relates to electric heaters, par-
ticularly of the type which are used to heat conduits
and the like.

A purpose of the inventicn is to reduce the overall
size of electric heaters for conduits and the like and sim-
plify the construction. .

A further purpose is to reduce the cost and increase
the reliability of attachment for interconnection between
a metallic heater strap and a heater insulator along the
sirap.

A further purpose is to reduce the rejections on in-
sulators for electric heaters by making them moldable by
flow entirely in one direction, avoiding the necessity for
lateral flow under molding.

A further purpose is to make electric heaters for con-
duits more accessible,

A further purpose is to enable the supplier to ship the
heater pipe to the field and assemble the electric heater
in the field. .

A further purpose is to provide more effectively for ex-
passion and contraction of eleciric heater pipes and of
electric heaters.

A further purbose is to make electric heater construc-
tion explosion-proof.

A further purpose is to provide clips at intervals along
a metallic strap of an electric heater and to engage the
clips into clip sockets at opposite ends of the insulators
near the side of the insulators adjoining the strap so as
to secure the insulators to the strap.

A further purpose is to lance the clips from the strap.

A further purpose is to mount both electric resistors
and terminals in aligned longitudinal holes through the
insulators,

A further purpose is to make provision in the insulators
alternatively to receive circular resistors and strip re-
sistors. )

A further purpose is to secure the metallic straps at
intervals to heater bars and to lance clips from the straps
to engage in clip sockets at opposite ends of the resistors.

A further purpose is to provide anti-friction bearings
suitably in the form of rollers, balls or ball circumference
portions on the straps to engage the inside of the heater
pipe during longitudinal motion of the strap or heater
pipe.

A further purpese is to extend both ends of the heater
pipe through the wall of the conduit and desirably pro-
vide stuffing boxes to engage and seal the pipe as it
passes through the conduit, thus permitting access to both
ends of the heater cutside the conduit.

A further purpose is to extend the heater pipe in a
gradual curve and carry it out through the wall of the
conduit at at least one end so that access to the heater
can be obtained beyond the conduit.

A further purpose is to provide radially extending
sliding elements on the heater pipe to space the heater
pipe from the conduit and slide along the conduit.

A further purpose is to provide a frame inside an in-
sulated casing to support outgoing and incoming conduits
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and also to support the heater pipe in expansible and
contractable relation.

Further purposes appear in the specification and in the
claims.

In the drawings I have chosen to illustrate a few only
of the numerous embodiments in which my invention
may appear, selecting the forms shown from the stand-
points of convenience in illustration, satisfactory opera-
tion, and clear demonstration’ of the principles involved.

Figure 1 is a side elevation partly broken of a heater
minus the heater pipe as used in the invention.

Figure 2 is a front elevation of a desirable embodi-
ment of insulator.

Figure 3 is a central longitudinal section of the insu-
lator of Figure 2, showing the interconnection between
the metallic strap and the insulator.

Figure 4 is a fragmentary side elevation of the strap
and insulator at the terminals.

Figure § is a transverse section of a variant embodiment
of the heater of the invention, omitting the resistors.

Figure 6 is a fragmentary side elevation of the embodi-
ment of Figure 5 showing one terminal and resistor ar-
rangement,

Figure 7 is a variant of Figure 6 showing another
terminal arrangement.

Figure 8 is a fragmentary side elevation of the electric
heater of Figure 5 omitting the heater pipe and omitting
the resistor elements.

Figure 9 is a transverse section similar to Figure .5
showing a variant in the electric heater of the invention,
omitting the resistors.

Figure 10 is a fragmentary longitudinal section of the
heater of Figure 9, on the line 10—18, including the re-
sistors,

Figure 11 is a fragmentary top plan view of the strap
and clips used in Figures 9 and 10, omitting other struc-
ture.

Figure 12 is a reduced scale transverse section of a
variant form of heater of the invention omitting the
resistors.

Figure 13 is a side elevation of the form of Figure 12
partly in central longitudinal section and omitting the
pipe and resistors.

Figure 14 is a transverse section of a variant heater in
accordance with the invention omitting the resistors.

Figures 15 and 16 are fragmentary detail side eleva-
tions, partly in central longitudinal section in Figure 16,
showing variant bearings applied to the metallic strap.

Figure 17 is a fragmentary transverse section of the
heater pipe and strap showing a still further variant
of the bearing.

"Figure 18 is a fragmentary longitudinal section of a
conduit and heater in accordance with the invention
showing the installation of the heater in the conduit.

Figure 19 is a fragmentary longitudinal section of a
conduit and heaters of variant construction.

Figure 20 is an enlarged transverse section through a
conduit and heater of Figures 18 and 19 omitting the in-
terior construction of the heater.

Figure 21 is a fragmentary central longitudinal ex-
ploded section showing the endwise joining of heater pipes
inside the conduit.

Figure 22 is a fragmentary side elevation of a heatar
of the invention, showing the terminal construction.

Figure 23 is a fragmentary side elevation showing the
joining endwise of two heater assemblies inside the heater
pipe.

Figure 24 is an enlarged secticn of Figure 23 on the
line 24—24.

Figures 25, 26 and 27 are circuit diagrams showing
variant forms of heater coannections in accordance with
the invention.



2,750,487

3

Figure 28 is a fragmentary enlarged side elevationr of
the terminal construction in accordance with the inven-
tion.

Figure 29 is an axial section further enlarged showing
the connection of a cable to the structure of Figure 28,

Figure 30 is a transverse section through a conduit and
heater tube showing a variant form of the invention.

Figure 31 is a fragmentary side elevation of a modified
form of heater pipe in accordance with the invention.

In the drawings like numerals refer to like parts
throughout.

Describing in illustration but not in limitation and
referring to the drawings:

Electric heaters for conduits and the like as shown in
my U. S. Patent No. 1,997,146, granted April 9, 1935,
for Flectric Heater have been extensively used for thawing
ice around gates of power plants and the like, and for
preventing freezing and maintaining proper viscosity
in lines through which water, oil, tar, chemicals and the
like are caused to flow. In the construction of my prior
patent, it was necessary to employ a complicated and
expensive insulator, which underwent flow in two different
directions during molding, and was correspondingly sub-
ject to a high cost and high rejection rate. The attach-
ment of the insulator to the strap was acomplished by
cotter pins, and necessitated that holes for this purpose
run clear through the insulator in a direction transverse
to the length of the insulator.

Because of the complexity of the constructicn, it was
usually necessary imr the prior art to install the complete
heater prior to shipment, and the construction did not
lend itself as well as the present construction to field
assembly. ’

It was often difficult in the prior constructions used to
obtain access to the heater and rarely in the prior con-
structions were both ends of the heater accessible. The
tendency more recently has been to increase the size of
installations, often running heated conduits for several
hundred feet between terminal points. ’

In accordance with the present invention, the construc-
tion of the insulator has been greatly simplified, the
cost of production has been reduced, and the manner of
the attachment of the insulator to the metallic strap has
been improved. Field installation is now very readily
accomplished. Improved arrangements are made for
access to one or both ends of the heater even though
the conduit may be in a duct or actually buried beneath
the ground.

The improved construction lends itself very well to ter-
minal arrangements, and the same insulators can be used
to support the terminals as those employed to support
the resistor. The insulators may also interchangeably
support round or strip resistors.

Improved provision has also been made for longitu-
dinal motion of the electric heater inside the heater pipe,
whether due to expansion and contraction or otherwise,
and also for longitudinal expansion and contraction of
the heater pipe itself.

The improved construction lends itself well to use
around inflammable fluids, and where desired may be
made explosion-proof.

Figure 1 shows an electric heater having an elongated
metallic strap 48 reversely bent at one end 41 so as to en-
gage an anchor and suvitably curved at the other end 42
to protect the endmost insulator and cross conunection
against the end of the surrounding pipe. As in all of the
forms of the invention, resistors 43 run longitudinally
through openings in a line of insulators 44 which are
secured to the strap 40 in a manner which will be de-
scribed. The resistors are connected at one end to a
terminal block 45 and at the other end are suitably cross
connected at 46. The form of Figure 1 will serve as a
generic showing of the general construction, in order to
simplify the showing of the remaining forms and avoid
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4
the necessity of repeating the resistors and other features
common to all of the forms.

The preferred embodiment of the insulator is shown
in Figures 2, 3 and 4, consisting of an insulator block
47 of suitable refractory such as porcelain having a plu-
rality of longitudinally extending openings 48 which are
in line throughout the group of insulators and receive
the resistors 43 already described. In the form shown
the openings 48 are round, but have suitably hexagenal
bolt head sockets 59 at one end for use on terminals.

The particular insulator block shown has a pentagonal
outer rim 51, but it will be understood that any desired
form whether circular or polygonal may be used. The
insulator has opposite ends 52 which are provided, ad-
joining one side which is to engage the metallic strip 49,
with opposed clip sockets 53. The preferred form as
shown has oppositely diagonal engaging surfaces 54
of the clip sockets to receive the clips. Jn this form
the metallic strap 49 has clips 55 lanced from the strips
in pairs and deformed by bending into the clip seckets
so as to engage the insulator and hold it effectively in
place against the strap 4@.

At the terminal the resistors 43 are engaged by terminal
bolts §6 which extend through the openings 48 and carry
the usual nuts to engage terminal wires 57 which extend
to connecting wiring.

The insulators and strap of Figures 2 to 4 along with
the resistors extending through the openings of the insu-
lators are surrounded by a heater pipe not shown in Fig-
ures 1 to 4, but illustrated at 58 in Figure 5. In the form
as shown in Figures 5 to 8 inclusive, the insulator block
60 is of octagonal form and has opposed clip sockets 53
as already described. The openings 48" which extend
longitudinally through the insulators and are in line
throughout the group of insulators are in this case of key-
hole form, with a round portion in the center adapted to
receive a helical resistor 43’ as shown in Figure 6 and with
slots 61 at opposite positions on the round portion ex-
tending longitudinally throughout the insulator and
adapted to receive a strip resistor 432 as shown in Fig-
ure 7. Where the helical or other round resistor is used,
I may nevertheless employ a strip metallic terminal 62
engaged in the slots 61 of the endmost insulator and hav-
ing terminal screws 63 and 64, one engaging the resistor
and the other engaging the lead. Where there is a strip
or ribbon type of resistor the resistor may extend clear
to the end and be provided with a terminal screw 64 as
shown in Figure 7 to engage the lead.

The means of attachment of the insulators is some-
what different in the form of Figures 5 to 8. In this case
a comparatively light strap 49 having the clips 55 lanced
from it as in the form of Figures 2 to 4 is mounted on a
relatively heavier heater bar 65 by bolts 66 at intervals

.and" conveniently located for accessibility at points at

which the clips of a pair diverge.

In the form of Figures 9 to 11 the strap and clip con-
struction varies slightly in that the clips 55’ are suitably
of separate metallic stock spot welded to the metallic
strap 40’ as at 67 (Figure 11). The clip sockets 53 in
the insulators are effectively the same but in this case the
insulators 68 are gemerally cylindrical with flats 70 to en-
gage the straps. Spacer ribs 71 are placed around the
circumference of the insulators to protect the insulators
against the pipe and permit a low frictional engagement
between the insulators and the heater pipe.

In Figures 12 and 13 a different insulator block 72 is
shown which is more truly cylindrical with a flat 70’ where
it engages the strap.

The form of Figures 12 and 13 has a large number of
holes 48 which are in line throughout the different insu-
In
normal operation of the heater there is a considerable
amount of expansion and contraction as the heater heats

- and cools and as the medium changes its temperature

5.

around the heater pipe. It is therefore very desirable to
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facilitate longitudinal movement of the metallic strap
with respect fo the heater pipe not only from the stand-
point of expansion and coniraction but also to permit
insertion and removal of long lengths of heater elements
inside the heater pipe.

In Figure 14 the strip 49 is provided with journals 73
united to the sides as by welding and providing bearings
for roller bearings 74 (see also Figure 15),

Another form of bearing constructicn uses a ball at
intervals under the strap 40 as shown in Figure 16, where
a ball socket 75 is united to the bottom of the strap as
by spot welding and retains a freely moving ball bearing
76 which rides the inside of the heater pipe.

In some cases it is sufficient to have a surface engaging
the pipe which is a portion of a sphere, and in Figure 17
a hemispherical bearing slider 76" has been formed from
the strip 4¢ at intervals to engage the pipe.

Tt is very desirable not only to provide for expansion
of the heater clement within the heater pipe, but also to
provide for expansion of the heater pipe itself. This can
often be done (Figure 18) by bending a conduit 77 con-
taining a medium to be heated at intervals along its length
as shown at 78 and extending a heater pipe 58 out through
the wall of the conduit at opposite ends as shown at 80.
This has been accomplished by placing enlarged sleeves
81 welded into the conduit and surrounding the heater
pipe as it is carried out of the conduit, and fitting pack-
ing glands and packing 82 on the sleeves to engage the
heater pipe, thus permitting relative sliding of the heater
pipe. Thus the heater pipe is accessible at one end by a
terminal fitting 83 and at the other end suitably by a cap
84 so that access can be obtained to either end of the
heater. The conduit 77 is desirably insulated by an in-
sulating layer 85 inside a metallic casing 86.

In some cases the conduit passes underground or in
ducts for a considerable distance without bends, and ac-
cess to the heater inside the heater pipe may be more
difficult. In this case with a relatively straight conduit
77" T bend the heater pipe along gradual bends 87 and
pass it through an opening in the conduit and weld it to
the conduit, gaining access to the terminals at the ends
outside the conduit (Figure 19). Ends of adjoining heat-
ers having terminals 83 are desirably brought up together,
either above the ground, or in a box or manhole. An

insulating layer 85 desirably surrounds the conduit and the -4

conduit may be supported on seats 88 from piers 90. The
remote end of the heater pipe in this form is closed as
by welding at 89.

When the heater pipe is carried for a considerable dis-
tance through the interior of the conduit it is desirable
to provide radial sliding and supporting elements 91, suit-
ably welded to the heater pipe, extending out from the
pipe and engaging the interior of the conduit as shown in
Figure 20.

In some cases the heater pipe extends for such a length
inside the conduit that a longitudinal joint must be made.
In Figure 21 1 show a sleeve joint in which two sections
of heater pipe are abutted within a sleeve 92 which has
previously been welded to one section at 93 and after the
joint is made is similarly welded to the other section.

Figure 22 shows a terminal construction which may
be conveniently used. The end having the reverse bend
on the metallic strap at 41 leads into the terminal 83
which may conveniently be contained within a T having
an end plug 94 and a side connection to electrical cable 95.

When two electric heater elements must be joined end
to end inside the heater pipe it is desirable to use the
construction of Figures 23 and 24. Terminal blocks 45
are provided and from these terminal blecks leads 96 ex-
tend through insulating tubes 97 which are surrounded
and protected by a suitably metallic band 98 secured
by bolts 186 at a point of overlapping of the metallic
straps 4@, one strap being deformed slightly at 101. The
belts 100 serve also to unite the straps.

Any well recognized form of electrical connection may
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be used. For example Figure 25 shows resistors 43 cross
connected for a three phase star arrangement. Figure 26
shows resistors 43 connected in parallel to a single phase
power source. Figure 27 shows one set of connections
for a two phase circuit or two single phase circuits.

One desirable form of terminal arrangement is shown
in Figures 28 and 29. In this form a cable grip is mount-
ed in the terminal T by inserting nipple 162 in the side
of the T, and threading cap 103 on the nipple at the end
remote from the T. The cap has a reduced threaded
opening 184 which may make threaded engagement with
electrical conduit, but in the form shown receives a
threaded grommet 105 and passes electrical cable 95
which extends through a cable grip 167 which is threaded
into a grip socket 198 secured on the inside of the nipple
in spaced relation to the nipple wall. The grip 107 has a
locking collar 110 to secure the cable as well known,
forming a watertight joint. The conductors in the cable
are interconnected with leads 57 to the resistors by con-
nectors 111 which are suitably insulated in a manner not
shown. This construction is moisture proof and explo-
sion proof.

In some cases it is desirable to carry several conduits
77 and 77’ through a duct 112 having insulation 85 and
an insulating housing 86 around the duct. The heater
pipe and heater therein in this case is carried through the
duct 112 but outside of the conduii. Suitable spaced
relations between the outgoing conduit 77, the return con-
duit 77’ and the heater pipe are maintained by frames 113
located at intervals along the length of the duct and hav-
ing elements which engage and support the heater pipe
58 and the conduits 77 and 77’ and which engage the
inside of the duct 112 and support the interior structure
away from the conduit wall.

In some cases it is desirable to improve the heat trans-
fer from the heater pipes to the surrounding medium es-
pecially when air and other gases are flowing through
the conduit around the heater. In Figure 31 I provide
fins 114 on the heater pipe for improvement of heat trans-
fer in the surrounding medium.

It will be evident that while -the invention finds wide
application in the melting of ice and the heating of oil,
tar and other chemicals, it may be employed wherever
elongated heaters are to be used, especially for pipes and
structural members of considerable length.

In view of my invention and disclosure variations and
modifications to meet individual whim or particular need
will doubtless become evident to others skilled in the art,
to obtain all or part of the benefits of my invention with-
out copying the structure shown, and I therefore claim all
such insofar as they fall within the reasonable spirit and
scope of my claims.

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

1. In an electric heater, an elongated metallic strap,
clips at intervals along the strap in pairs extending diag-
onally oppositely from the strap at the same side at vari-
ous points along the strap, insulators arranged in line
against that side of the strap and having in the opposite
end surfaces of the insulators opposed recesses adjoining
the strap which have opposite diagonally disposed surfaces
engaged by the clips, there being at least one longitudinal
opening through each insulator, the openings being in
line throughout the group of insulators, and electric resis-
tor means extending through the openings of a plurality of
the insulators.

2. An electric heater according to claim 1, in combina-
tion with a protective pipe surrounding the strap, the in-
sulators and the electric resistor means, and bearing means
on the strap engaging the interior of the pipe and guiding
the strap along the pipe.

3. An electric heater according to claim 1, in which the
clips are integral with and lanced from the strap.

4. An electric heater according to claim 1, in combina-
tion with electric terminals extending through and respec-
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tively mounted in an opening in at least one of the insula-
tors and connected to the electric resistor means.

5. An electric heater according to claim 1, in combina-
tion with a metallic heater bar extending longitudinally,
and means securing the strap at intervals along one side
of the heater bar, the clips extending out on the side of
the strap remote from the heater bar.

6. An electric heater according to claim 1, in which
each of the openings through the insulators includes a
round opening and opposed slots on the opposed edges
of the round opening, the round openings being adapted
to receive circular electric resistor means and the slots
and the round openings being adapted to receive rectan-
gular electric resistor means.

7. An electric heater according to claim 1, in combina-
tion with a conduit for fluids, a pipe extending through
the conduit and extending beyond the conduit at both
ends, the pipe surrounding the strap, insulators and elec-
tric resistor means, packing gland means in the conduit
sealing to the pipe as it leaves the conduit at each end
and removable closures for the ends of the pipe beyond
the conduit.

8. An electric heater according to claim 1, in combina-
tion with a conduit for fluids, a pipe extending through
the conduit, bent in a curve beyond the conduit wall, the
strap, insulators and electric resistor means extending
through the interior of the pipe and a removable closure
for the end of the pipe beyond the conduit.

9. An electric heater according to claim 8, in combina-
tion with radial spacers extending from the pipe and
engaging the interior of the conduit in slidable relation.

10. An electric heater according to claim 1, in combi-
nation with an insulated duct having a hollow interior,
outgoing and return pipes for fluid in the duct, an electric
heater pipe in the duct at one end extending through the
duct wall, sealed in the duct wall and surrounding the
strap, insulators and electric heater means, and a frame
engaging the inside of the duct and engaging the outgoing
and return pipes and the heater pipe at intervals and
holding the same in spaced relation within the duct.

11. An electric insulator comprising a ceramic block
having generally circumferential side walls adapted to con-
form to the interior of a pipe, there being a flat surface at
one position on the side walls, having generally flat par-
allel end walls, there being a plurality of parallel openings
extending from one end wall to the other transverse to the
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end walls and displaced from one another both laterally
and transversely so as to hold a group of resistors in in-
sulated relation, there being in the two opposite end walls
adjoining the flat surface of the side wall and symmet-
rically placed with respect to the longitudinal opening
opposed rétaining clip receiving recesses, each of the re-
cesses having a wall which is nearest to the flat surface
and which extends diagonal to the longitudinal axis of the
insulator.

12. In an electric heater terminal, a T fitting having
internal threads, a nipple having male threads at the op-
posite ends and threaded into the transverse position on
the T fitting, a spacer welded in the end of the nipple
remote from the T fitting, an internally threaded cable
arip socket secured to the spacer inside the nipple, a cap
having a female thread at one end interthreaded with the
nipple and having a reduced internally threaded opening
at the end remote from the nipple, a cable extending
through the reduced opening and through the cable grip
sacket, a cable grip threaded into the cable grip socket
and gripping the cable inside the cap, a bushing threaded
into the reduced opening and surrounding the cable, and
a distribution connector interconnected with the cable
inside the nipple.
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