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" The present invention relates to electric heat-
ing devices and more particularly to the means
of fastening the grounded end of a metal-
encased, oxide-filled heater element to the metal
casing to provide a terminal end.

_ In certain types of electric heating devices, the
use of a heating wire or element enclosed or en-
cased in a metal sheath has become quite com-
mon. Such heating units usually employ & gran-
ular refractory material such as magnesium-ox-
ide as an insulating filling within the sheath to
‘prevent electrical contact between the metal
sheath and the electric heating wire. Also, it
is the usual practice to electrically connect one
end of the heating wire to the metal sheath thus
providing a grounded end so that an electrical
circuit may be established through the heater
wire by connecting the terminals of a power
source to the unconnected end of the heater wire
and to the grounded metal sheath. The charac-
teristics of the magnesium-oxide filler material
are such that quantities of gases are evolved when
such material is subjected to heat. Considerable
trouble has therefore beéen encountered when
soldering, welding or otherwise electrically and
mechanically connecting the grounded end of the
heater wire to the metal sheath because of the
necessary application of heat to the metal sheath
which is transmitted to the magnesium-oxide
filler. . This is particular objectionable when the
grounded end of the heater unit comprising the
end of the sheath to which the heater wire is
joined, is required to have a vacuum-tight joint;
the gassing of the magnesium-oxide filler upon
the application of heat having the tendency to
cause porosity in the welded joint,

It is therefore a principal cbject of this inven-
tion to provide a means of electrically and
mechanically joining the grounded end of a heat-
er wire encased in a refractory-oxide filled metal
sheath to the metal sheath in such manner as
to provide a vacuum-tight joint, there being pro-
vision for the escape of gases evolved from the
oxide filler before the final vacuum-tight joint is
made and provision for the entrapment of the
heat generated in the final joining operation to

prevent the heat from further affecting the oxide ’

to cause the generation of gases.

Further objects and advantages of this inven-
tion will be apparent by reference to the follow-
ing specification and drawing in which:

Fig. 1 is a side elevation partly in section of the
grounded heater end to show the joint of this
invention; and
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Fig. 2 is a perspective elevation of the spacer
element used in the invention. : :

In Fig. 1 of the drawings, & portion of a metal
encased heating unit is shown to be comprised
of an outer metallic sheath 10 filled with a granu-
lar refractory insulating material such as' magne-

" sium-oxide i{ and enclosing an electric heating

wire 12. The electric heating wire 12 is fastened
at 13 to a terminal member i4 which in the case
of the grounded end of the heater unit as shown
is to be electrically and mechanically connected
to the metal sheath 10. A washer disk {5 formed
of any suitable material and having a central

“aperture 16 slightly larger in diameter than the
“ferminal 14 is inserted as shown to retain the

magnesium-oxide filler. {1 in place. A metallic
spacer member 17, shown in perspective in Fig. 2,
is likewise provided with a central aperture {8
of slightly larger diameter than the terminal 14
and is inserted within the end of the sheath 10
as shown in Fig: 1. It will be noted that the de-
pending legs 19 of the spacer IT are so arranged
to abut the washer disk 15 and to provide a-dead
air space 20 for the entrapment of vapors-gener-
ated during the final joining operation.

With the spacer 9 in place as shown in Fig. 1,
heat is applied to the ends of the metal sheath
and spacer to produce the fused weld 21. During
this heating and welding operation, any gases
evolved from the magnesium-oxide filler {1 are
permitted to escape through the spaces between
the terminal 14 and the slightly larger apertures
{6 and 18. Thereafter, the entire end of the
heater unit between the cupped end 22 of the
spacer 17 and the end of the terminal 14 is filled
with weld or solder metal 23 as shown. During
this final joining operation, the applied heat is
entrapped within the dead air space 20 and thus
prevented from reaching the magnesium-oxide
filler material Il in such magnitude as to cause
more gases to be evolved which would tend to
create pores in the weld material 23 forming
the final vacuum-tight joint. Thus, in such man-
ner, a vacuum-tight joint for the grounded end
of a metal encased and oxide filled heater unit
is obtained.

Considering the foregoing description, it will
be noted that when applying the relatively large
amount of heat to effect the welding of the sheath
to the spacer IT at 21, the gas evolved from the
refractory-oxide filler is permitted to escape
through the apertures 16 and 18. However, to
effect the weld at 23, the heat is not applied
directly to the sheath 10 but is transmitted

88 thereto only through the spacer element (7 and
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to 1ts legs 19. This feature when combined with
the dead air space 20 prevents the application
of any great amount of heat to the refractory-
oxide Il so that no gases are evolved to deleteri-
ously affect the weld 23 and produce pores there-
through.

We clalm :

1. An electric heatlng device compnsmg a

metallic sheath containing a granular refractory. .

filler material and enclosing an electric heater

10

wire, a -metallic spacer member inserted: within .
and welded to one of the telmlnal ends. of said. .
sheath, said spacer member having. a central -

aperture to receive the terminal end.of said elec- L
tric heating wire, said aperture being of.- slightly -

greater diameter than the diameter of the, ter-

minal end of said heating’ wire, & disk’washer-

having a central aperture slightly larger than-

the diameter of the terminal end of said heating
wire, said .washer. being :positioned, around. the
terminal end of said. heatmg wire. and. Wlthm
-salid, sheath between the filler materlal and,_said
spacer, - sald spacer. being snaped to. prowde an
.alr. space. between .said washer and the end.of
' . h that: is devoid. of said granular re-
tory, material, the terminal end of said heat-
in, wire, bemg Welded 10 said spacer in the.region
of. the spacer aperture to provide a vacuum-tight
Jomt between the. spacer. and. said terminal end,

the. -8ases evolved from said ‘Gliler material dur- :

- ing-the begmmngv of the weldmg operatlon £s-

_nd enclosmg an electric. heater. wire, a
ic: spacer. member. -inserted within and
to one of the, termmal ends. of said, sheath,
cer- member havmg a central: aperture
ve the termmal end, of. said electrlc heat-.
€. sa1d aperture bemg of sllghtly greater
ter than the diameter of. the terminal end
eatmg w1re, sald spacer being shaped

' td'prdvide an.aic- space. dev01d of said filler ma-

: shea,th contalmng a- magnesmm ox1de'

4

terial, the terminal end of said heating wire
being welded to said spacer in the region of the
spacer aperture to provide a vacuum-tight joint
between the spacer and said terminal end, the
gases evolved from said filler material during the
beginning of the welding operation escaping

.through said; aperture. -

3. An electric heating device comprising a
metallic sheath containing a magnesium-oxide
filler and enclosing an electric heater wire, a
metallic--spacer member inserted within and
welded to one of the terminal ends of said

. sheath, said" spacer member having a central

aperture:to receive the terminal end of said elec-

trie ‘heating -wire; said aperture being of slightly

greater diameter than the diameter of the ter-

“minal:end: of-said. heating wire, a disk washer

- having a central aperture glightly larger than
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the diameter of the terminal end of said heat-

ing wire, said, washer being posltloned around-
“the

said
. spacer, . sa1d Spacer bemg shaped fo- prov1de an

t rminal end of said’ heatmg wire and within
“sheath between the- filler material and said

air space’ between said: washer and the end- of
said sheath that is devoid of said filler: ‘material,

’th_eh Yerminal end of-said -heating  ‘wire being

welded to-said spacer in: the region- of- the-spacer
aperture- to' provide a vacuum-tight/ joint - be-
tween ' the- spacer- and- -said: terminal- end;-the

_gases evolved from said filler material-during: the

begmnmg of -the welding - operation-- escapmg

‘ through said apertures. -
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