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The present invention relates generally to electric
heaters, and particularly to heaters of the type used to
prevent the freezing of water pipes in winter and maintain,
the flow of heavy viscous materials in pipes or tanks,
which heaters may vary greatly in length, some being very
long.

The type of heater with which this invention is con-
cerned finds wide application as a component part of
electrically heated equipment, such as air and gas heaters,
circulating type heat exchangers, radiant heaters, immer-
sion heaters, tank heating equipment, pipe line heating
equipment, ice melting equipment, ovens,

A heater of the type aforesaid commenly comprises
a core in the form of a multiplicity of insulator or re-
fractory elements strung upon an elongated member in
the form of a solid or hollow bar that is round in trans-
verse section, or in the form of a flat narrow strap. These
refractory elements mount electric resistor elements that
extend substantially the full length of the core. The use
of a round bar as the insulation mount has not proved
to be entirely satisfactory because such a bar offers no
resistance to twisting of the core assembly about its prin-
cipal axis, in consequence of which upon twisting of the
core assembly, the electric resistor elements are twisted,
which of course, is not desirable. In the use of 2 flat
narrow strap as the insulation mount, it is common to seat
the refractory elements upon longitudinally spaced por-
tions of the strap and to fasten each of the refractory ele-
ments in place through the medium of a pair of clips
struck out of the underlying portion of the strap. This
arrangement has not proved to be entirely satisfactory
either because, while the strap will control twisting of the
core assembly, the clips struck out of the strap fix the lo-
cations of the refractory elements, in consequence of which
there is no fexibility in the arrangement of the refractory
elements, In addition, the refractory elements, being
somewhat fragile, may be torn away with ease from the
clips anchoring them to the strap, as when the core as-
sembly is twisted or bent. In the installation of this type
of heater in a long straight tube or in a curved tube the
bressure required to insert the heater in the tube can cause
the heater to hump and hang up in the tube, making
it impossible to either complete the inserting of the heater
or withdraw the heater without destroying the heater.
To repair a broken insulator in the center of the heater
all of the coils have to be withdrawn from the insulators
at least up to that point and then reinserted after a new
insulator has been set in. Also this design permits little
tension on the coils to prevent them from drooping when
heated. Greater tension, which is desirable, is not prac-
tical as it tends to cause deformation of the backing strip
and porcelain damage when installing in a tube. Accord-
ingly, a principal object of the present invention is to
provide a core assembly having improved insulation
mounting meauns, as part of a superior heater construc-
tion which can be manufactured, transported and main-
tained at less cost and one which affords greater flexibility
in design and makes possible the manufacture of new and
superior electrically heated products,

A principal object of the present invention is to provide
a core assembly wherein the refractory core elements are
strung like beads upon an clongated flexible member op-
erative to secure the same against turning relative to one
another about the principal axis of the core,

2

Another principal object of the present invention is to
provide a core assembly wherein the insulation mounting
means in constructed essentially of thin flexible metallic
siraps having the refractory elements strung thereon like
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Still another principal object of the present invention
is to provide a core assembly wherein the refractory core
elements are strung like beads upon a metallic strap suffi-
ciently thin and flexible to render the core assembly some-
what flexible thereby to provide more effectively for pro-
jection of the heater into a curved heater tube.

An important object of the present invention is to pro-
vide a core assembly wherein the resistor elements may
be conveniently intercomnected optionally in a variety of
different ways, for example for single phase, two phase
and three phase delta and star delta connections, and to
allow for terminals at both ends, when design considera-
tions make this more practical.

Another important object of the present invention is
to provide an electric heater of the type aforesaid wherein
the resistor elements are connected in Y and the terminals
of said elements are all at the same end of said heater
to facilitate connection to a three phase source of electric
power. :

Other objects and advantages of the present invention
will -appear more fully hereinafter, it being understood
that said invention consists substantiaily in the combina-
tion, construction, location and general arrangement of
parts, all as described in detail in the following specifica-
tion, as shown in the accompanying drawings and ag final-
ly pointed out in the appended claims.

In the accompanying drawings:

FIGURE 1 is an elevation of
structed in accordance with
of the preseat invention;

FIGURES 2 and 3 are the same as FIGURE 1, but
FIGURE 2 shows the heater core alone and FIGURE 3
shows the assembly of resistor elements alone;

FIGURE 4is an enlarged end view of the electric heater,
as indicated by the line 4—4 of FIGURE 1;

FIGURES 5, 6 and 7 are enlarged transverse sections
respectively on lines 5—5, 6—6 and 7—7 of FIGURE 1;

FIGURE 8 is an enlarged end view of the electric
heater, as indicated by the lines 8—8 of FIGURE 1;

FIGURE 9 is a perspective view of a dielectric mem-
ber forming a component part of the heater core;

FIGURE 10 is an elevation of a modified form of the
electric heater; :

FIGURES 11, 12 and 13 are transverse sections re-
spectively on lines 11—11, 12—12 and 13—13 of FIG-
URE 10;

FIGURE 14 is an elevation of a second modified form
of the electric heater; and

FIGURE 15 is a transverse section on line 15—15 of
FIGURE 14, ’

Referring particularly to FIGURE 2, the core of the
electric heater constructed in accordance with and em-
bodying the principles of the present invention comprises
two flat mutually overlying rather thin straps of metal
conjointly forming an elongated flexible member 10. A
U-shaped clip 12 is fitted over one end of the member 16
and bolted through the straps, as at 14, At the opposite
end of the member 10, one of the straps is turned back
in a loop 16 and the straps bolted together, as at 18.

Carried by the elongated member 16 are 5 number of
identical ceramic disc members 28. Referri g particularly
to FIGURE 9, the discs 20 are generally hexagonal in
shape, the corners thereof being rounded, as at 22, These
discs are ceatrally apertured, as at 24, for an easy sliding
fit over, and thereby being secured against turning about,
the elongated member 18, In addition to the aperture 24,
each disc is provided with 2 set of six square apertures 2§

an electric heater con-
and embodying the principles
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and a set of six round apertures 28, all angularly spaced
equally about the central axis of the core, the apertures 26
and 28 being arranged alternately and the six square aper-
tures 26 being disposed respectively opposite the six sides
of said disc, designated 38. ‘

Also carried by the elongated member 14 are a num-
ber of identical ceramic spacer members 32 of cylindrical
shape, and a ceramic spacer 34 of hexagonal shape in
transverse section. These, too, are centrally apertured,
respectively at 36 and 38, for an easy sliding fit over, and
thereby being secured against turning about, the elon-
gated member 9.

The disc members 26, the spacer members 32 angd the
spacer member 34 are strung like beads upon the elongated
member 16 with very little or no play between successive
ones thereoi and secured against any substantial axial
shifting movement by the clip 12 and the looped strap
portion 16. The several ceramic parts 20, 3Z and 34 are
arranged with at least one spacer between each two suc-
cessive discs 20, the spacer 34 being disposed at one end
of the core between the two discs 20 nearest the clip 12,
a pair of the spacers 32 are disposed between a pair of
the discs 26 proximate the opposite end of the core, and
four of the spacers 34 are disposed between the looped
strap portion 1§ and the disc 26 nearest the latter. In
the assembled condition of the core, corresponding square
apertures 26 respectively formed in the several discs 20
are aligned, for a purpose to appear.

Referring particularly to FIGURE 3, the assembly of
resistor elements of the electric heater constructed in ac-
cordance with and embodying the principles of the present
invention comprises a set of six identical electric resistor
elements in the form of heating coils 48 disposed in
laterally spaced parallel relation. A metal strap is suit-
ably bent to form a hexagonal collar 42, and correspond-
ing ends of the heating elements 40 are projected between
two convolutions of the collar 42 and fastened thereto
by bolts 44. The assembly also comprises a set of six
metal bus bars 46 respsctively extending in longitudinal
continuation of the heating coils 49, being fastened thereto,
as by bolts 48. The bus bars 46 are paired, and the free
ends of each pair of bus bars are secured together by a
terminal fitting, generally designated 59, thereby to pro-
vide a total of three such terminals for connection to a
three phase source of power. 1t will be observed that the
assembly of heater elements are connected in Y, and that
each pair of the heating elements 40 are connected in
parailel and conjointly constitute one branch of the Y.
Optionally, the heating elements 49 may be connected in
delta, or in other ways, it being obvious that the overall
arrangement of the component parts of the core assembly
favors selectivity in this respect.

Now referring to FIGURES 1 and 4 through 8, in the
fully assembled condition of the electric heater each heat-
ing coil 49 is projected through aligned square apertures
26 respectively formed in a number of the discs 28. X
will be understood that the discs 28 preferably are spaced
approximately two inches apart so as to afford adequate
support for the heater coils 49, which latter may rangé
from only a few to many feet in length. The collar 42
is disposed in embracing relation to the spacer 34, as best
shown in FIGURE 5. The several connections between
the heating coils 46 and the bus bars 46 are disposed
between the pair of discs 28 separated by two of the mem-
bers 32, and each pair of the bus bars 46 are projected
together freely through the same aligned square aper-
tures 26 respectively formed in the remainder of the discs
20, the terminal fittings being disposed beyond the end-
most disc 28, and being fully exposed for convenient
access thereto.

Referring particularly to FIGURE 1, the electric
heater is slidably received by a heater tube 51 that is
projected info a tank, being rigidly secured, as by weld-
ing, to the outer wall of the latter, designated 52. The
main end of the heater tube is closed, as at 53, and the
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outer end of the heater tube mounts a terminal box 54
fitted with a removable cover 55 and a coupling 56 for
s conduit through which wire leads (not shown) are in-
troduced into the terminel box for connection to the ter-
minals 50 of the bus bars 46. The terminal box 54 is
spaced outwardly from the tank wall 52 to allow rcom
for insulation applied to the outer side of the tank wall
53, between the latter and the terminal box. It will be
evident that in the operation of the clectric heater, heat
generated by the coils 46 radiates to the walls of the
heater tube, from whence it heats the material in the tank.

An electric heater constructed in accordance with and
embodying the principles of the present invention may
be projected into and removed frem a heater tube as a
unit, with a minimum expenditure of time and effort.

To disassemble such a heater, it is merely necessary
to remove the clip 12, whereupon the endmost disc 29
and the spacer 34 may be slipped off the member 10.
Then the heater coils 48 and the bus bars 46 are dis-
connected by removing the bolts 45, whereupon the sev-
eral heater coils 46 and the coilar 42 may be removed
as a unit by pulling on the latter, and the bus bars 46
may be removed by pulling on the terminals 56. Now
the spacers 32 and the other discs 20 may be slipped off
the member 10 one by one. Of course, to reassemble the
unit, the procedure just outlined may be carried out in
reverse order.

To repair a broken insulator 20 or 32 in the center
of the heater it only requires breaking out the damaged
insulators 29 and any spacers 32 necessary o preserve
the arrangement, remove clip 12, end insulator 20, spacer
34 and collar 42 and slip on the required number of in-
sulators 20 and spacers 32 and reassemble. This can
easily be done without having to withdraw any of the
coils 46, making repair quicker and far less costly than
similar repair of heaters of different comnstruction.

Obviously, since the unit can be disassembled and re-
assembled with ease, it may be shipped in assembled or
knocked down condition depending upon costs. In ad-
dition, it may be manufactured, broken parts may be
replaced and it may be inspected with a minimum expend-
iture of time and effort, and with the utmost economy.

It may be mnoted that a heater embodying the present
invention allows greater tension to be imposed on each
coil as it is assembled than can be impesed upon the coils
of other known heaters. This is desirable as if prevents
coil sag when power is applied. This is a particularly
valuable feature having greater significance the higher
the voltage imposed and the higher the temperature of
the coils 48.

1t will be observed that there is much duplication of
parts. The different ceramic parts are only three in
number. This number could be reduced to two by sub-
stituting a spacer 32 for the spacer 34. In addition, all
of the heating coils 4% are identical, all of the bus bars
46 are identical, and all of the terminals 50 are identical.
This feature, of course, favors simplicity in design and
manufacture.

As noted above, discs 20 and spacers 32 and 34 cannot
turn about the member 10, and cbviously the Iatter can-
not readily be twisted, in consequence of which the mem-
ber 18 is effective to control twisting of the core as-
sembly about its central axis without any assistance from
the heating coils 4¢. Thus the heating coils 48 arc sub-
stantially free from stresses induced by twisting of the
core assembly. In addition, the flexibility of the elon-
gated member 1¢ and the arrangement of the discs and
spacers thereon render the fully assembled unit somewhat
flexible so that it is capable of follcwing the curvature
of a curved heater tube. Furthermore, it may be noted
that while the length of the elongated member 1€ deter-
mines the maximum number of refractory members that
may be mounted thereof, the same may be arranged upon
the elongated member 18 in any manner desired, with
at least one spacer between each adjacent pair of discs.

a
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In the event that it is desirable not to expose a portion
of all of the coiled section of coils 40, a successive
number of discs 20 may be threaded on strip 10 to give
the coil complete protection from: external damage.

In the modified form-of the electric heater illustrated
in FIGURES 10-13, the core comprises an assembly of
metal strap members including a pair of longitudinally
extending laterally spaced sections 60, a pair of longi-
tudinally extending laterally spaced sections 62, and a
pair of transversely extending cross ties 64. Each of the
latter extends horizontally, and the opposite end portions
thereof are turned downwardly and disposed in underly-
ing relation to the longitudinally extending ‘strap sec-
tions. - At one end of the heater, corresponding end por-
tions of the strap sections 60 are joined together by one
of the cross ties 64 and bolts 66. Intermediate the ends
of the heater, on each side thereof, the meeting end por-
tions of the strap sections 60 and 62 are overlapped and
joined togsther by a turned down end portion of the other
cross tie 64. At the other end of the heater, the end por-
tions of the strap sections 62 are turned over to form
abutments 68 for a purpose to appear.

Carried by the strap sections 60 and 62 are a nurber
of identical ceramic disc members 70, These discs are
round, except at their bottoms, where they are flat, as at
72. . Pour rectangular apertures 74 extend through the
disc, one. through the center and three being circumfer-
entially spaced equally, near the periphery of the disc,
as shown. In addition, three round apertures 76 extend
through the disc, being circumferentially spaced equally,
near the periphery of the disc, as shown.

Also’ carried by the strap sections 60 and 62 are a
number of identical ceramic Spacer members 78 of cy-
lindrical shape and provided with rectangular central
apertures 80, as shown.

The disc members 70 and the spacer members 78 are
strung like beads upon the Strap sections 60 and 62, on
each side .of the heater, with very little or no play be-
tween successive ones thereof and secured against any
substantial axial shifting movement by the cross ties 64,
or by a cross tie 64 and the abutments 68. The several
ceramic discs 70 are arranged with at least one spacer
78 between each two successive discs 70. The cross tie
64 intermediate the ends of the heater is disposed be-
tween spacer members 78, as shown.

Extending through the central aperture 74 of the disc
70 next to the abutments 68, in longitudinal continuation
of the strap sections 62, is a strap section 82 having fitted
thereover a pair of discs 76 and several spacers 78 secured
against any substantial axial shifting movement by an
abutment in the form of a turned up end portion 84 of
the strap section 82 and a clip 86 secured to the extreme
end portion of the strap section 82, as by a bolt 88, all as
shown.

It may be noted that in addition to the core section
extending between the cross ties 64, and the core section
extending between the. cross tie 64 and the clip 86, the
core assembly may include one or more intermediate
sections similar to the first mentioned core section, each
adjacent pair of the core sections being conveniently
spliced together at a cross tie 64. '

As shown, ‘the resistor element assembly is U-shaped,
each leg thereof being projected freely through aligned
openings 76 in the discs 70. . Bach of the aforesaid legs
includes ‘a coil section 90, a coil section 92, a bus bar 94
joining the coil sections 90 and 92, and a terminal fitting
96. The coil sections 90 respectively on opposite sides of
the heater are joined by a transversely extending uncoiled
section 98. ¥t will be understood that, as in the case of
the  core” assembly, the resistor element " assembly may
include intermediate sections, : ‘

‘It should be evident that the modified form of the heater
is somewhat more rigid than the first mentioned form of
the heater, and that its core assembly is quite capable
of -controlling twisting of the core assembly about its
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central axis thereby to relieve the heater coils of stresses
that would be induced by such twisting. This arrange-
ment also provides a coil supporting bar sufficiently rigid
to permit prestressing coils as necessary to prevent coil
sag without developing undesirable curvature in the heat-
er. Further one of the most desirable features of this
modified form of the heater is that one heating element
can be made up of a number of shorter semi-rigid in-
dependent sections for shipping and handling ease, which
can very quickly and easily be assembled in the field to
form one very long heater. In addition, it may be noted
that considerable flexibility in the arrangement of the re-
fractory elements upon the strap sections 68, 62 and 82
is afforded. For example, upon a strap section 60 of a
given length only a certain number of refractory elements
may be mounted; however, the discs 70 and spacers 78
may be arranged in any desired order, without or with
Ohe or more spacers 78 between each pair of adjacent
discs 70.

In the modified form of the electric heater illustrated
in FIGURES 14 and 15, the core comprises a pair of
longitudinally extending laterally spaced strap ‘members
180, each having opposite end portions respectively fitted
with clips 182, Carried by the strap members 100 are a
number of identical elongated ceramic members 104 hav-
ing rectangular openings 186 extending respectively
through opposite end portions thereof, and each having
four round openings 108 equally spaced between the open-
ings 186, as shown. Also carried by the strap members
106 are a number of identical ceramic spacer members
119 of cylindrical shape and provided with rectangular
centra] apertures 112, as shown. The ceramic members
184 and the spacer members 130 are strung like beads
upon the strap members 180, with very little or no play
between the successive ones thereof and secured against
any substantial axial shifting movement by the clips 162.
As shown, the ceramic members 184 are arranged with
one or more spacers 110 between each successive pair of
members 164.

As shown, the resistor element assembly is generally
W-shaped, each leg thereof being in the form of a coil 114
projected freely through aligned openings 188 in the
ceramic members 104, and each adjacent pair of the legs
114 being joined by a transversely extending uncoiled seq-
tion 116, The extremities of the resistor element assembly
are fitted respectively with terminals 118.

It should be evident that this second modified form of
the heater is somewhat flexible, being capable of bending
out of the plane of the strap members 128, ang that
its core assembly is quite capable of controlling twisting
of the core assembly about its centra] axis thereby to
relieve the heater coils of excessive stresses that could
be induced by such twisting. In addition, the strap mem-
bers 100 do not limit the possible arrangements of the
ceramic members 104 and 116 upon the strap mem-
bers 109,

Furthermore the flexibility of this second modified form
of the invention lends jtself suitably for use in round
radiant jackets, air heaters, pan type heaters, as well as
other uses. If it becomes desirable to have rigidity in
more than one plane, slots 112 in support 184 may be ro-
tated in a fashion similar to that indicated on support 70
or additional slots with additional supporting strips 100
may be used for this purpose, :

It wil] be understocd, of course, that the present inven-
tion as hereinbefore described and as shown in the ac-
companying drawings is susceptible of various changes
and modifications which may be made from time to time
without departing from the general principles or real spirit
of the invention, and accordingly, it is intended to claim
the same broadly, as well as specifically, as indicated by
the appended claims.

What is claimed is:

1.'In an electric heater, the combination comprising a
core assembly including a flexible flat strap member, an
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assembly of insulator disc members having said strap mem-
ber centrally projected freely therethrough and thereby
secured against furning about the axis of said strap mem-
ber, and means for securing said disc members in axially
substantially spaced relation to one another and against
shifting axiaily upon said strap member, and a heater
eloment assembly including a plurality of flexible elon-
gated beater elements each projected freely through cor-
responding marginal areas of certain of said disc mem-
bers, said heater elements thereby being disposed substan-
tially parallel to said elongated member and in laterally
spaced relation fo one another, and elongated flexible bus
bar members respectively connected to the ends of said
heater elements and extending in longitudinal continua-
tion thereof, each of said bus bar members being project-
ed freely through corresponding marginal areas of others
of said disc members and extended beyond an end one of
said disc members for connection to a source of electric
power, and being fixed against shifting movement axially
of said heater.

9. An electric heater as defined in claim 1 wherein the
bus bar members are substantial in length and extend
through a plurality of said disc mermbers.

3. An electric heater as defined in claim 1 wherein the
heating clements and bus bar members conjointly ex-
tend through substantially all of said disc members, and
the connections of said heating elements to said bus bar
members are effected between a pair of adjacent disc
members.

4. In an electric heater, the combination cemprising
a core assembly including a flexible flat strap member, an
assembly of insulator members slidably fitted over said
flat strap. member and thereby secured against turning
thereabout, and means for securing said assembly of
insulator members against shifting axially upon said flat
strap member, said assembly including a plurality of disc
and disc spacer memibers, at least one of said spacer
members being interposed between each successive pair
of disc members thereby to secure the latter in axially
substantially spaced relation to one another, and a heater
clement assembly including a plurality of flexible elon-
gated heater elements each projected freely through cor-
responding marginal areas of certain of said disc mem-
bers, said heater elements thereby being disposed sub-
stantially parallel to said flat strap member and in lat-
erally spaced relation to cne snother and to said disc
spacer members, and elongated bus bar members re-
spectively connected to the ends of said heater elements
and extending in longitudinal continuation thereof, each
of said bus bar members being projected freely through
corresponding marginal areas of others of said disc mem-
bers, and being extended beyond an end one of said disc
members for coanection to a source of electric power.

5. In an electric heater, the combination comprising
a core assembly including a flexible flat strap member,
an assembly of insulaior members slidably fitted over
said flat strap member and thereby secured against turning
thereabout, and means for securing said assembly of in-
sulator members against shifting axially upon said flat
strap member, said assembly including a plurality of disc
and disc spacer members, at least one of said spacer mem-
bers being interposed between each successive pair of
disc members thereby to secure the latter in axially sub-
stantially spaced relation to one another, and a heater
element assembly including a plurality of flexible elon-
gated heater elements each projected freely through cor-
responding marginal areas of certain of said disc mem-
bers, said heater elements thereby being disposed sub-
stantially paraliel to said flat strap member and in lat-
erally spaced relation to one another and to said disc
spacer members, and means connecting all of said heater
elements in Y and providing three fully exposed ter-
minals at one end of said heater to facilitate connection
1o a three phase power line.

6. An electric heater as defined in claim 4 wherein each
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branch of the Y comprises a plurality of heater elements
connected in parallel.

7. Tn an electric heater, the combination comprising
2 core assembly including a pair of longitudinally ex-
tending flat strap memibers disposed in laterally spaced
parallel relation, an assembly of insulator disc and disc
spacer members having said strap members projected
freely therethrough and being thereby secured against
turning thereabout relative to one another, at least cne
of said spacer members being interposed between each
successive pair of disc members thercby to secure the
latter in axially substantially spaced relation to one an-
other, and means for securing said assembly of insulator
members against shifting axially upon said flat strap
members including a flat strap cross tie joining said flat
strap members at one end of said core assembly and abut-
ment means at the opposite end of said core assembly,
and a heater element assembly including a plurality of
flexible elongated heater elements each projected freely
through corresponding marginal areas of said disc mem-
bers, said heater elements thereby being disposed substan-
tially parallel to said flat strap members and bunched
therewita about the central axis of said core assembly
and in laterally spaced relation to one another and to said
disc spacer members.

8. In an electric heater, the combination comprising a
core assembly including a ladder-like framework having
a pair of longitudinally extending flat strap members dis-
posed in laterally spaced parallel relation, each of said
members having a plurality of flat strap sections disposed
in end-to-end relation, and intermediate cross ties joining
together opposed pairs of the meeting ends of said flat
strap sections, an assembly of insulator disc and disc
spacer members having said strap members projected
freely therethrough and being thereby secured against
turning thersabout relative to one another, at least cne
of said spacer members being interposed between each
successive pair of disc members thereby to secure the
latter in axially substantially spaced relation to one an-
other, and means for securing said assembly of insulator
members against shifting axially upon said flat strap
members including a flat strap cross tie joining said flat
strap members at one end of said core assembly and abut-
ment means at the opposite end of said core assembly,
and a hester element assembly including a plurality of
flexible elongated heater elements each projected freely
through corresponding marginal areas of said disc mem-
bers, said heater elements thereby being disposed sub-
stantially parallel to said flat strap members and bunched
therewith about the central axis of said core assembly and
in laterally spaced relation to one another and to said
dise¢ spacer members.

9, In an electric heater, the combination comprising a
core assembly including a ladder-like framework having
a pair of longitudinally extending flat strap members dis-
posed in laterally spaced parallel relation, each of said
members having a plurality of flat strap sections disposed
in end-to-end relation, and intermediate cross tie joining
together opposed pairs of the meeting ends of said flat
strap sections, an assembly of insulator disc and disc
spacer members having said strap members projected
freely therethrough and being thereby secured against
turning thereabout relative to one another, at least one
of said spacer members being interposed between each
successive pair of disc members thereby to secure the
latter in axially substantially spaced relation to one an-
other, and means for securing said assembly of insulator
members against shifting axially upon said flat strap
members including a flat strap cross tie joining said flat
strap members at one end of said core assembly and
abutment means at the opposite end of said core assem-
bly, and a heater element assembly including a plurality
of flexible elongated heater elements each having a plu-
rality of sections, and bus bars connect said sections,
each of said heater elements being projected freely
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through corresponding marginal areas of said disc mem-
bers, said heater elements thereby being disposed sub-
stantially paralle! to said flat strap members and bunched
therewith about the central axis of said core assembly
and in laterally spaced relation to one another and to said
disc spacer members with said bus bars at locations cor-
responding to those of the intermediate Cross ties.

* 10. In an electric heater, the combination comprising
a core assembly including at elast one elongated flexible
flat strap member, an assembly of insulator disc members
. having said strap member projected freely therethrough
and thereby secured against turning about the axis of said
strap member, and means for securing said disc members
in axially substantially spaced relation to one another and
against shifting axially upon said strap member, and
a heater element assembly including at least one flexible

elongated -heater element projected freely through corre- )

sponding marginal areas of certain of said disc members,
said heater element thereby being disposed substantially
parallel to said elongated member, and elongated flexible
connecting members respectively connected to the ends
of said heater element and extending in longitudinal con-
tinuation thereof, each of said connecting members being
projected freely. through corresponding marginal areas of
others of said disc members and extending beyond an
end one of said disc members for connection to a source
of electric power and being fixed against shifting move-
ment axially of said heater.

11. The combination claimed in ¢lajm 10 wherein said
disc members are apertured for a close sliding fit over
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said strap member and thereby secored against turning
about said axis.

12. The combination as claimed in claim 10 wherein
said means for securing said disc members in axially
substantially spaced relation to one another comprises a
plurality of removable spacers.

13. The combination as claimed in claim 12 wherein
the transverse dimension of said spacers is less than that
of said disc members.

14. The combination as claimed in claim 10 including
more than one, laterally spaced strap members.
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