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My invention relates to electric heaters, and
it has for its object the provision of an improved
method for sealing the terminals of heaters of

this type.

5  Although not limited thereto, my invention has
particular application to -electric heaters of the

incased or sheathed
conductor embedded

type wherein a resistance
in an insulating material

ig inclosed by an outer metallic protective casing.

10 In one of its aspe

cts, my invention contem-

plates the provision of improved means for seal-
ing the terminals - of electric heaters of the
sheathed type whereby the heaters are rendered
impervious to moisture, oil, gas and like fluids.
15 In accordance with my invention, I place a
tubular member, which preferably will be formed
of metal, over each termingl of the heater, and
provide a fluid impervious jolnt between the
terminal and the tubular member. Surrounding
20 the tubular member is & layer of vitreous mate-
rial which is arranged to make a fluid impervious
joint with it. The yitreous layer is surrounded
. by aseparate casing which hasa fluid-impervious
joint with the vitreous layer, and also & fluld im-

o5 pervious joint with the sheath pro_vided for the

" heater.
This application is

s division of my copending

application, Serial No. 642,256, filed November 11,
1932, and assigned to the same assignee as this

3p invention.

Tor a more complete understanding of this in-
vention, reference shouid be had to the accom-~
panying drawing in which Fig. ¥ is an elevation of
a sheathed electric heater provided with terminal

35 seals arranged in accordance with this invention;

g, 2 is an entarged

fragmentary sectional view

of the eleciric heater of Fiz., 1 illusirating a
terminal seal arranged in accordance with this
invention and used in the heater of Fig. 1; and

40 Fig. 3 is an enlarged

fragmentary sectional view

of & heater embedying & modified form of this

invention.

Referring to the drawing, this invention has
peen shown as applied to a helical coil sheathed

45 electrical heating. unit of the type described and
claimed in United States Ppatent No. 1,367,341 to

C. C. Abbott, dated February 1, 1921, and particu-
larly intended to be psed as an immersion heater.

As shown, the heating unit coniprises a helical

50 resistance conductor {8 embedded in & compacted
mass of powdered heat refractory insulating ma-
terial 1f, the conductor and insulating material

being incased by a metallic sheath 12. . The in- -

sulating material it
55 stance, but preferably

may be any suitable sub-
will be formed q! powdered

(CL 2031—67)

magnesium
pacted to a

oxide. _This material may be com-
hard dense mass having & good heat

conductivity in any suitable manner, such as by
reducing the diameter of the sheath after the
unit has been assembled and the sheath has been
loaded with the magnesium oxide. The sheath
may be reduced by swaging or rolling.
The resistance conductor 10 extends through a
. considerable portion of the length of the sheath
{2 and has its two ends connected to terminal
members - 13 which project from the ends of the
sheath. While the conductor may be connected
to its terminals I3 in any suitable manner, I pre-
fer to connect them in the fashion described and
claimed in United States Patent No. 1,494,938 to
C. C. Abbott, dated May 20, 1924, As there de-

scribed, the

terminal members 13 have their in-

_ner ends threaded and are electrically and me-
chanically connected with the resistance conduc-
tor by screwing a number of the end turns of the
conductor onto the threaded ends of the termi-
nals. In this arrangement the terminals may

have a diameter slightly larger than the diameter -

of the helix

of the conductor 0. As shown (F'igs.

1 and 2), each terminal {3 projects somewhat
from its end of the sheath and is supported at its

inner end
rial 11,

by the compacted insulating mate-

Heating units of this type can be bent easlly
into any desired shape. In the immersion heater

shown, the

heating element is bent substantially

in the form of & hairpin. The adjacent ends of
the heating element are received by a sultable
supporting member {4 which may be in the form

of a plate,

or which may be in the form of a

threaded plug (as shown) arranged to be received
in a threaded aperture provided for it in a waéi
or supporting plate of a receptacle or oth

device.

A pair of spaced apertures 16 are provided in
the supporting member 14 for recelving the two
ends of the heating element. As shown, the ends
of the heating element are inserted within the
passageways 15 so as to project somewhat beyond
the plate on the opposite side thereof.
~ Aspointed outin detail in my above-mentioned
copending application,'suitable fluid impervious
joints are effected between the heating elements
and its supporting plug i4. As shown, at the
points where the ends of the heater enter and’
emerge from the plug 14, fluid-tight seals are
provided which may be formed by brazed joints
the sheath and the plug. For this -
. purpose, the apertures or holes 15 in the plug 14

16 between

are provide

d at their ends with recesses which
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- serve to receive suitable bra.zing material provid-

"~ ber {7 which has
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" relation with its casing {9, The ierminal siegve

40

45

ing the fluid-tight Joints between the sheath ends
and the plug. ’ .
" In order to render the terminals absolutely im-

" bervious to the leakage of fluids into the sheath,

I surround each terminal i3 with a tubular mem-
an internal diameter slightly
larger than the diameter
to leave a relatively small annular space be-
tween these members. Surrounding this tubular
member {7 is 8 substantially homogeneous mass
of vitreous material {8, such as a high tempera-
ture glass arranged to adhere to the tubular
member {o form a fluid impervious joint with the
member. Surrounding the mass of glass 18 is a
metallic casing 18 which in turn surrounds the
terminal end portion of the sheath, and which is
secured. to the sheath byv a fluid-impervious joint
20. The glass 18, the tubular member 17 and
casing 18 will have such coefficients of expansion
that the glass will have fuid impervious joints
with the tubular member and casing.

. Between the end of each terminal 13 and {is
surrounding tubular member 17 s a suitable
fluid-impervious joint 21.

Interposed between the zlsss seal I8 and the
end of the sheath 12 and the insulating mate-
rigl {f I3 an inswlating washer 22 formed of any
sultable electricaily insulating material, such as
mica. Thiz material increases the insulation be-
tween the terminsl 42 and slesve 17 and the
sheath 2. Preferably, thz cemirally errsnged
aperture In the washer will Bave o dlameser st~
stantially equal to.the digmeter of the termi-
nal 48, '

It will be understood $hal in making the ter-
minal seal, each terminal sleeve or tubular mem-
ber 17 iz arranged In substantially conceniric

17 is assembled with the tubuiar member 19 and
with 2 tube (not shown) formed of .the glass
sealing material (3 In substantially the same posi-
tions relative to each other thas they wili accupy

Ain the finished heater, shown in Fig. 2.

Then the assembly is heated to a temperature
at which the.glass becomes soft. The glass is
then compressed until it completely fills the space
between the tubular members 17 and (8 so that

' upon subsequent cooling it will adhere to these

50
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members to make fluid tmpervious joints with
them. Preferably, the tubular members {71 and
8 wiil be cleansed before the glass 18 i3 applied,
&3 by means of sand blasting or suitable machin-
ing operations. '

The unitary structure comprising the tubular

members 17T and 19 and the glass 18 adhering to

them is then assembled with the heater so that
the terminal {3 of the heater is received in the
tubular member 17 and so that the tubular mem-
ber {8 embraces the terminal end of the sheath.
The outside diameter of that portion of the

. sheath which is received by the member 19 may

be reduced somewhat, as indicated - in ‘Plg, 2,
the internal diameter of the member 19 being
substantially the same as the diameter of the
sheath potrion- to which it is fitted. The tubular
member 9 is sealed to the sheath 12 by means
of a brazed, soldered or welded fluid impervious

“Joint 20. 'The end of the tubular member {7 is

brazed or otherwise connected with the end of
the terminal 18 50 as to form the fluid-tight joint
2i. As shown, the outer end of the tube 17 13
counter-sunk so as to provide a well or cup in
which the brazing or soldering material is re-
celved. i

of the terminal so.as .

.escape, the seal 21, of course, not being formed

‘this tubular member and with the surrounding

2,048,196

When the washers 22 are used, they will be
threaded over the terminals {3 before the seals
are assembled with the heater.

The tubular member {1 performs an impor-
tant function when the tube (9 is being brazed to g
the sheath {2. During this process the sheath 12
and tube 19 are heated which causes the air in
the sheath to expand. The tubular member {7
brovides a path through which this air can

at this time. 'Unless the air were thus permitted
to escape, it would tend to bubble out through

. the brazing material forming the joint 20 which

is objectionable. _
Instead of being sealed to the sheath by braz- 15
ing, soldering, etc., the tubular member sur-
rounding the giass may have a threaded connec-
tion with the sheath so as to provide a fluid-
tight-joint, as shown in Fig. 3. In this arrange-
ment, the terminal sieeve 23, the surrounding ggp
tubular member 24 and the glass sealing mate-
rial 25 between these members are arranged in
substantially the same fashion as are the corve-
sponding elements (7, [9 and {8 of Wig. 2. Ia
Fig. 3, however, the tubular member 24 is pro-

‘vided with an-internal threaded portion 26 ar-

ranged tobe screwed on & corresponding threaded
portion 27 provided on the terminal end of the
sheath. A suitable sealing compound may be
blaced on the cooperating threads between the
casing 24 and the sheath. :

It will be understood that here again the ter-
minal sleeve 23 will be connected or joined with
the terminal 28 by means of a brazed joint 29.

And here also it is preferable to thread a mica 85
washer 30 over the terminal before the seal is
assembled with the heater. s .

In this heater it is not necessary to vent ihe
sheath when the tube 24 is appHed to it, and for
ihis reason, the member 23 need not be in the 49
form of a tube. It may be a solid member hay-

30

" ing a hole in it for receiving the terminal, and

Baving its outer end closed. This arrangement
obviates the necessity of the brazed joint 28.

After the tubular members of either form have ¢
been brazed to the terminals, suitable terminal
connector members $i (Fig. 1) may be attached
to the sleeves which are of such a length that
they project outwardly somewhat beyond the
glass sealing material, as shown. These con-
nectors may be secured to the sleeves in: any suit-
able manner. o

It -is to be understood that it is not necessary
to use glass for the sealing material 8, 28, but
that any other suitable material such as vitreous
enamel may-be used. It is important, however,
that the glass or other sealing material have &
high electrical resistance at the operating tera-
peratures' of the terminals. i .

It will be observed that I have provided a ter-
minal seal which comprises a tubular member
17, 23 surrounding the terminal of the heater,

60

85

. this member in turn being surrounded by a sub-

stantially homogeneous layer I8, 25, of glass
which makes fluid impervious joints both with

casing 22, 24. The tubular member {7, 23 sur-~
rounding the terminal is joined with it by means
of a fluid impervious joint 21, 29.

The terminal seals of my invention effectively 70
prevent the admission of fluids irito the sheath.
It is to be understood, however, that they may
be used just as effectively to retain a selected '
atmosphere in the sheath, such as an atmosphere
for preserving the life of the resistance heating 75
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‘element.  Thus, for example,
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the seals may be
used to retain a non-oxidizing or reducing atmos-
phere in the sheath to protect the heating ele-
ment. . ’ :

‘While I have shown particular embodiments of
my invention, it will be understood, of course,
that T do not wish to be limited thereto since
many modifications may be made, and I, there-
fore, contemplate by the appended claims to cov-
er any such modifications as fall within the true
spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States, is:— .
. 1. The method of sealing the terminal end of
an electric heater provided with a resistance con-
ductor, a terminal and a metallic sheath incas-
ing said conductor which comprises placing a
metallic tubular member within & second tubu-
lar member of larger diameter in substantially
concentric relation therewith, fllling the space
beween said tubular members with- a vitreous
sealing material, heating said vitreous material
to soften it axrid applying pressure to cause it to
adhere to said tubular members, assembling said
tubular members to said heater so that said ter-
minal is received within the inner tubular mem-
ber, and then effecting & fluid impervious joint
between the outer tubular member and said
sheath. - .

2. The method of sealing the terminal end of
an electric heater provided with ‘a resistance

-3

conductor, & terminal and - metallic sheath
incasing said conductor which comprises plac-
ing a metallic tubular member within a second
tubular member of larger diameter in substan-
tially concentric relation ‘therewith, filling the
space between said tubular members with-glass,
heating said glass to soften it and applying pres-
sure to cause it to adhere to said tubular mem-
bers, assembling said tubular members -to sald
heater so that sald terminal is received within
the inner tubular member, and then brazing said
outer tubular member to said sheath and said
inner tubular member to said terminal. ’
3. The method of sealing the terminal end of
an electric heater provided with a resistance con-
ductor, & terminal and & metallic sheath incas-
ing sald conductor E
metallic tubular member within & second tubular
member of larger diameter in substantially con-
centric relation therewith, filling the space be-
tween said tubular members with glass, heating
sald glass to soften it and applying pressure to
cause it to adhere to said tubular members, as-
gembling said tubular members to said heater so
that said terminal is received within the inner
tubular member, threading said outer tubular
member on said sheath s0.as to effect a fluid-tight
joint between said members and then brazing
said inmer tubular member to said terminal.

FRANK E. FINLAYSON.
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