
Rae 25, 1946. S. H. SUPAKOFF 

INSUATING SEAL 

Filed June 6, 1942 

FA.g. Z. 
3. Ž%2. to awaxww. 

S. 

Se7non HStupa coff 
z7%aceae array42.6% 4, 6 

2,402,9 

NWENCR 

2. 7 

  

  

  

  

  

  

  



Patented June 25, 1946. 2,402,927 

UNITED STATES PATENT office 
NSULATING SEAL 

Semon H. Stupakoff, Latrobe, Pa., assiggor to 
Stupakoff Ceramic & Manufacturing Co., a 
corporation of Pennsylvania 

Application June 6, 1942, Serial No. 446,013 

This invention relates to seals intended for use 
in various types of electrical apparatus wherein 
a wire or electrical conductor has to pass from 
the interior to the exterior of an enclosure and 
be electrically insulated from the enclosure. 
The present invention may be explained in con 

nection with electrica condensers or similar 
equipment in which there is a metal enclosing 
structure with an opening in one or more places 
therein through which a conductor must pass. 
It is desirable in many cases that the enclosing 
Vesge he air-tight, so that the condenser will not 
be affected by atrinospheric moisture. In my co 
pending applications Serial Nos. 349,375 now Pat 
ent No. 2,33,720, dated April 17, 1945, and 
349,876, filed August 2, 1940, which has now is 
Sued as Patent No. 2,38,435, dated May 4, 1943, 
of Which this application is a continuation in 
part, there are disclosed cartain forms of seas 
applicable for the purpose of the present in 
Weration. It is conterpiated that seals of the 
tyga disclosed in Iny said applications however, 
Rust be made in situ or if the Sea is inade at 8, 
goin: renote from the place where it is to be 
used the electrical conductor has to be mounted 
in the sea at the point where the Sea is nan 
ufactured and the user of the seal has to make 
connections to this condictor, . The presen, in 
vention is designed to provisie a sea which may 
be made tag ready for use apart for the par 
ticular aparatis in coinection. Wii. yaic; it 
is to be used out. With which he tisernay ear 
ploy an elect3tical conductor which is sealed into 
place Wher the in Silaios" is in Siaisd, thereby 
eitainiatizag any necessity for , s: Or, separate 
conductor that has to be initially built into the 
seal itself. 

According to the presentiriyenior there is pro 
vided an instilating Sea which may be made up as 
a contpete unit, oat can be readily installed on a 
concenses or other piece of electrical equipment 
Wii very little dificulty. Ele invention may be 
readily inderstood by reference to the accom 
ganying drawing in Willic:. 

Figure represents a, section trough a sea as 
it is made ups ready fox 3Se: 

Figure 2 is a view sitas C. Figure showing 
the sea installied or a piece Ci electrical equip 
rrier; 

Figure 3 is a view similar to Figure 2 of a slight 
iy modified construction 
Figure is a fragmentary sectional view of 8. 

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

Figure 6 is a view Similar to Figure 2 showing 
the insulator of Figure 5 installed. 

Figure is a view similar to Fig. 1 showing a 
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 central hole 3 therethrough through 
which an electrical conductor may pass. In the 
outer Surface of the insulator 2 surrounding the 
hole 3 is an annular groove 4. Set into this 
groove 4 is a retail ferrule 3. The ferrule 5 is 
sealed to the insulator 2 by a suitable bond. The 
bond preferably comprises a body of glass 6 with 
in the groove , the metal 5 being of a character 
Which will be Vjet by the glass, the glass and the 
ferrule having matched coefficients of thernal 
expansion. Any heating up of the ferrule 5 will 
therefore not disturb the glass 6. The glass 3 
because it, "Wets' the Gaetal will fuse to the metal 
and als0 to the porcelain or other refractory tube 
and thus for in a permanent connection between 
the eyeiei, Osierrule and the body of the insulator. 

in the opposite face of the body 2 is a similar 
arinular groove . A netal oase Inerrier it as 
fort of a disis. 3 is provided with a flange 9 at 
extends into the groove and a body of glass in 
the groove similar to the glass in the groove 5 
Conects the neta to the insulator. The disk Si 
also preferably of a metal having its coefficies, 
of thernal eggansion Rached to that of . She 
giaSS. 

Referring to Figi'e 2, designates a metal 
she or casing Such as that, used as a housing 
for a condenser. It is provided with an opening 
32. The seal shown in Figure is used by placing 
it over the opening 32, the size of the disk pairg 
Such that it will span the opening 2 and ses: 
on the casing 2: ..eceptable . The metal 3 ray 
be brazed, Weided or soldered to the casing 68 
as indicated at 33. Due to the fact that, a 2.25a. 
3 has its coefficient of thermal expansion matchie 
to that of the glass the operation of orazing, 
Welding or Sodering Wils not cause he glass 6 
to crack, even though the heat conducted to the 
body of the glass is substantial. 
The electrical lead wire from the apparatus 

within the casing is designated 3. It passes 
through the central hole 3. Wher the assembly 
has been made the user flows a body of solder is 
into the eyelet or ferrule 5 around the conductor 
4. This solder adheres to the ferrule and to 



3 
the conductor, forming a gas-tight seal and one 
which is mechanicsly strong. Because of the 
fact that the ferrule 5 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 5 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 
complished. 

In the modification shown in Figure 3 the 
insulator is designated f6. A metal disk 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 
l the insulator has a relatively large central 
opening therein designated 8 and within this 
opening there is preferably an annular groove 
9. The seal is used in the same way as the seal 
in Figure 1 by soldering, welding or brazing the 
disk 8 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 
2. The Wire may also have an annular groove 
22 therein. After the disk has been secured 
to the metal shell on which it is to be mounted 
a body of plastic material 23 is filled into the 
opening 8. This will hold the conductor against 
endwise movement and will form a reasonably 
tight Seal Sufficient to prevent any substantial 
flow of atmospheric air 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 of Figure 3 is folded upon 
itself as indicated at 26 and has a flange 27 that 
is sealed into the groove of the insulator 28 in 
the manner previously described. The fold at 
2 takes care of much of the thermal expansion 
which occurs when the disk 25 is sealed to the 
metal 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 3 f thereon. Concentrically po 
sitioned inside the flange 3 is a double-walled 
annulus or eyelet 32 having an outer portion 33 
and an inner cylindrical 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 3 by a 
body of glass 37, 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 3 passes 
through the central sleeve 34 and after the as 
sembly has been made Solder 40 is applied around 
the wire 39 at the outer end of the sleeve 34. This 
solder or molten metal 40 freezes to the conduc 
tor 39 and to the sleeve 34 forming a gas-tight 
seal. The body of glass 3 forms an insulator 
between the concentric metal parts. Due to the 
coefficient of expansion 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 Sea. 
The arrangement shown in Figure 7 is gener 

ally similar to that shown in Figure 1, except 
that the insulator 45 has concentric grooves 46 
and 4 on the same face. The thimble 48 passes 
through the central hole 49 in the insulator and 
has a reversely turned flage 50. This fange 
is sealed with glass into the inner groove 46. 
The flanged mounting disk 5 has its flange 
Sealed into the outer groove 4. The conductor 
52 may be provided with a disk or fiber washer 
or like means 53 to prevent soldier from flowing 
through the thimble. The mass of solder 5 
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 
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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 thin 
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 ill 
lustration and that the invention is applicable in 
any instance where a conductor must pass 
through a metai 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 said 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. Also 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 is 
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 1 

6 
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 soldier 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. 

SEMON H. STUPKAKOFF. 


