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This invention relates to seals intended for use
in various types of electrical apparatus wherein
& wire or electrical conductor has to pass from
the interior to the exterior of an enclosure and
bz electrically insulated from the enclosure,

The present invention may be explained in con-
necticn with electrical condensers or similar
equipment in which there is & metal enclosing
structure with an opening in one or more places
thersin through which a conductor must pass.
It is desirsble in many cases that the enclosing
vessel be air-tight so that the condenser will not
be afected by atmospheric moisture. In.my co-
pending applications Serial Nos, 349,375 now Pat-
ent No, 2,373,720, dated April 17, 1945, and
349,376, filed August 2, 1840, which has now is-
sued as Patent No. 2,318,435, dated May 4, 1943,
of which this epplication is = confinustion in
part, there are disclosed ceriain forms of seals
applicable for the purposs of the present in-
vention. It is conftempilated that seals of the
tyope disclosed in my said applications however,
must be made in situ or if the seal is made 8t o
point remote from fthe place where it is to be
used the electrical conductor has to be mounted
in the seal af the point where the seal is man-
ufactured and the user of the seal has to make
connections to this conductor. - The presend in-
vention is designed to provide a ses! which may
pe made up ready for uss apart from the par-
ticular apparatus in connection with which it
is to be used bui with which the User may em-
ploy an electrical conducior which is sealed into
place when the insulator Is installsd, thereby
ellminating any necessity for & shorb separats
conductor thaj has 1o be initially bully inlo the
seal itself,

According o the present invention there s pro-
vided an insulating seal which may be made up as
a compieie unid bud can be readily installed on a
condenser or other plece of elecirical equipment
with very litile difficulty. The invention may ke

- readily understood by reference t@ the accom-
panying drawing in which:

Figure 1 repressnis 2 section through a seal as
itis made up ready for

Figure 2 i8 a view similar to Figure 1 showing
the seal ingtalled on & plece of eiecu‘ical equip-
ment:

Figure 3 is & view similar to Figure 2 of a slight-
1y modified construction:

Figure 4 is & fragmentary sectional view of &
modification which may be employed with the
constructions illustrated in either Figure 1 or
Figure 3; :
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Figure 5 is 2 view similar to Figure 1 of another
modification intended for use where a smaller
body of insulation can be employed and

Pigure 6 is a view similar to Figure 2 showmg
the insulator of Figure 5 installed.

Figure 7 is & view similar to Fig, 1 showmg :
further modification.

Referring first to the construction shown in
Figures 1 and 2, the seal comprises a body 2 of
porcelain or ceramic insulating material. The
body has a ceniral hole 8'therethrough through
which an electrical conductor may pass. In the
outer surface of the insulator 2 surrounding the
heole 3 is an annuldr groove 4. Set into this
groove 4 is 2 metal ferrule §. The ferrule § is
sealed to the insulator 2 by a sultable bond. The
pond preferably comprises a body of glass § with-
in the groove 4, the metal § being of a character
which will be wet by the glass, the glass and the
ferrule having maiched ccefficients of thermal -
expansion, Any heating up of the ferrule § will
therefore not disturb the glass §. The glass §°
because it “wets” the metal will fuse to the meial
and also {o the porcelain or other refractory tube
and thus form & permenent connection between
the eyelet or ferrule and the body of the insulator.

In the cpposite face of the body 2 is a similar
annular groove 1. A meial base member in the
form of & disk 8 is provided with a flange 8 that
extends into the groove and a body of glass 18 in
the groove similar $o the glass in the groove §
connects the metal to the insulator. The disk §is
elso preferably of a metel having its coeffcient
of thermal expansion maiched to thai of the
glass.

Referring to Figure 2, {1 designales a mebal
shell or casing such ss thai used as & housing
for a condenser. It is provided with an cpening
12, The seal shown in Figure 1 is used by placing
it over the opening 42, the size of the disk § being
such that it will span the opening 12 and rest
on the casing o .eceptable 1{. The metal 8 may
be brazed, weided or soldered to the casing Jﬂ
as indicated at 18. Due to the fact that the mala
§ has its coefficient of thermal expansion ma.tchﬁci
to that of the glass {8 the operation of brazing,
welding or soldering will not cause the glags (0
to crack, even though the heat conducied to the
body of the glass is substantial,

The electrical lead wire from the apparatus
within the casing is designated 4. Tt passes
through the central hole 2. When the assembly
has been made the user flows a body of soider i3
into the eyelet or ferrule § around the conductor
i4, This solder adheres to the ferrule and to
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the conductor, forming a gas-tight seal and one
which is mechanicslly strong. Because of the
- fact that the ferrule § has its coefficient of ther-

mal expansion matched to that of the glass the
introduction of hot solder does not injure the
connection between the ferrule and the body of
the insulator.
It will thus be seen that in commercial opera-
tions the insulating seals may be made up in
. quantities. They may be taken from stock as
needed and used in making the assembly shown
in Figure 2. The lead wire (4 is the customary
lead wire which is provided in the electrical
equipment and the simple operation of flowing
the solder into the eyelet § forms a seal around
the wire. The operation of brazing, soldering
or welding the disk 8 to the casing is easily ac-
complished so that the whole operation of mount-
ing the insulator and forming the seal in the fin-
ished equipment is very easily and quickly ac-
compilished,
In the modification shown in Figure 3 the
insulator is designated (6. A metal disk 17 is
sealed to the under face of the insulator in the
same way that the disk 8 of Figure 1 is sealed
to the insulator. Instead however, of there being
an eyelet as described in connection with Figure
1 the insulator has a relatively large central
opening therein designated I8 and within this
.opening there is preferably an annular groove
19. The seal is used in the same way as the seal
in Figure 1 by soldering, welding or brazing the
disk 18 to the housing of the apparatus on which
the insulator is to be mounted. The lead wire
is designated 20. Fitted onto it and perhaps
‘brazed or soldered in place is a disk or washer
21. 'The wire may also have an annular groove
22 therein.  After the disk 17 has been secured
to the metal shell on which it is to be mounted
& body of plastic material 23 is filled into the
opening 18, This will hold the conductor against
endwise movement and will form a reasonably
tight seal sufficient to prevent any substantial
flow of atmospheric alr through the seal. In the
arrangement shown in Figure 4 the metal disk
designated 25 and corresponding to the disk 8 of
Figure 1 or the disk |71 of Figure 3 is folded upon
itself as indicated at 26 and has a flange 27T that
is sealed into the groove of the insulator 28 in
the manner previously described. The fold at
28 takes care of -much of the thermal expansion
which occurs when the disk 28§ is sealed to the
‘meta) shell or housing on which it is mounted,
making it less imperative that the coefficient of
expansion of the metal be matched equally to
that of the glass. ’
In the modification shown in Figures 1 and 3
the insulator may be of substantial size. For ap-
plications where a relatively small mass of insu-
lation is sufficient the arrangement shown in
Figures 5 and 6 may be used. The seal shown in
Figure 5 comprises a metal disk 30 having an up-
standing flange 31 thereon. Concentrically po-
- sitioned inside the flange 31 is a double-walled
annulus or eyelet 32 having an outer portion 33
and an inner oylindrical portion 34, the two be-
ing connected by an end portion 35, The inner
sleeve 34 provides a central opening 36 through
which an electrical conductor may pass. The
eyelet is secured in place inside the flange 31 by a
body of glass 31, the coefficient of expansion of
which is matched to that of the metal parts.
This seal is used in the same way as the one
shown in Figure 1. The metal member 30 is set
over the opening in the metal shell or receptacle
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38 on which the insulator is mounted and the two
are connected by soldering, brazing or welding,
or by any like method. The conductor 38 passes
through the central sleeve 34 and after the as-
sembly has been made solder 40 is applied around
the wire 38 at the outer end of the sleeve 34. This
solder or molten metal 40 freezes to the conduc-
tor 39 and to the sieeve 34 forming a gas-tight
seal. The body of glass 31 forms an insulator
between the concentric metal parts. Due to the
coefficient of expanston of the glass and of the
metal in each instance being matched the heat-
ing of the metal parts for the application of
solder or for the securing of the insulator to the
metal shell on which it is mounted will not harm
or detrimentally affect the seal.

The arrangement shown in Figure 7 is gener-
ally similar to that shown in Figure 1, except

‘that the insulator £5 has concentric grooves 48

and 4T on the same face. The thimble 48 passes
through the central hols 49 in the insulator and
has a reversely turned flange 50. This flange
is sealed with glass into the inner groove 48,
The flanged mounting disk 5§ has its flange
sealed into the outer groove 47. The conductor
52 may be provided with a disk or flber wasbher
or like means 53 to prevent solder from flowing
through the thimble. The mass of solder 54
forms the seal between the wire and the thim-
ble, and as before indicated, may be applied after
the assembly is otherwise complete. One advan-

. tage of this arrangement is that all molten glass

35

40

45

50

55

60

70

75

is applied to the same side of the insulator,
whereas with the arrangement shown in Figure
1, care must be taken to prevent the metal mem-
ber on one side of the insulator from loosening
due to possible softening of the glass when the
other is being fused into place. Another advan-
tage is the greater shock resistance of the thim-
ble.

‘While I have referred especially to my inven-
tion as being applied to electrical condensers it
will be understood that this is only by way of il-
lustration and that the invention is applicable in
any instance where a conductor must pass
through a metal shell or support and be insulated
therefrom. All of the materials employed are
well known to the art and per se form no part
of the present invention. My sald applications
above referred to disclose some of the materials
which may be used. In all instances, a substan-
tially gas-tight seal is easily and quickly pro-
vided. Alsc while I have illustrated and de--
scribed certain specific embodiments of my in-
vention it will be understood that these are for
the purpose of illustration and that various
changes and modifications may be made there-
in and that the invention is not restricted to the
particular constructions specifically shown and
described.

I claim:

1. An insulating seal comprising an integral
body of insulating material having an opening
therethrough, a double-wall metal annulus with-
in the opening, the said metal annulus having an
outer wall and an inner cylindrical wall, the out-
er wall being fused to the body of insulating ma-
terial, the inner wall defining a cavity through
which a conductor may pass and into which a
solder may be flowed, which solder will attach
itself to the conductor and to the metal annulus,
and a metal base member fused to the body of
insulating material and having a portion adapt-
ed to be united on a vessel on which the seal I8
mounted.
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2. An insulating seal comprising, in combina-
tion, a flanged metal supporting member, a body
of insulating material fused to the flanged sup-
porting member, the body of insulating mate-
rial having an opening therethrough, a double-
walled metal annulus in the opening, the said
annulus having an outer wall and a cylindrical
inner wall, a conductor extending through the
annulus, the said-annulus having an internal di-

ameter substantially larger than the . diameter 10

of the conductor, whereby there is an annular’
space between the conductor and the inner wall
of the annulus, the said outer wall of the annu-
lus being fused to the body of the insulating ma-
terial, and a body of metal solder substantially
filling the annular space between the conductor
and the inner wall of the annulus and fused to
both the conductor and to the inner wall of the
annulus. o
SEMON H. STUPKAKOFF.




