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1. 

3,173,221 
HERMETICALLY SEALED RESESTOR 

Robert O. Mitarry, 1388 Simer St., Brington, Rowa 
Fied Jane E8, 1962, Ser. No. 203,04 

5 Clains. (C. 338-237) 

This invention pertains to resistors and more particul 
larly to hermetically sealed resistors. 

Heretofore hermetic enclosures which have been used 
for hermetically sealed resistors have had disadvantages 
in that, in the case of solder-sealed units, if the solder 
which sealed the cap of the resistor to the hermetic 
jacket would become softened or molten after the seals 
were completed the jacket was liable to become sepa 
rated from the cap. A further disadvantage of this 
type of resistor has been a lack of longitudinal flexi 
bility in the hermetic jacket, so that differences in ex 
pansion between the jacket and the resistor element 
have caused damage to the resistors. Another prob 
lem which has been incurred in the manufacture of 
hermetically sealed resistors of the glass-to-metal fusion 
Sealed type has been that the temperatures necessary 
to produce the fusion glass to metal seal will destroy 
or radically alter the resistance value of many kinds 
of resistance elements. Further, hermetically sealed re 
sistors have been used wherein the glass to metal seal 
has been prepared in advance before insertion of the 
resistive element. This, however, requires a number of 
seals, usually four, which increases the chance for leak 
age. It also requires several component parts with the 
attendant additional cost of these parts and the cost 
of making the additional seals. 

It is therefore an object of this invention to provide 
a hermetically sealed resistor which has only two seals. 

It is a further object of this invention to provide a 
hermetically sealed resistor which has flexibility between 
the hermetic jacket and the resistive element, thus avoid 
ing damaging stresses. 

It is a further object of this invention to provide a means 
of avoiding the high and damaging temperatures nec 
essary for glass-to-metal fusion seals by utilizing solder 
seals. 

it is a further object of this invention to provide a her 
metically sealed resistor which uses a solder seal thus 
making the seal capable of yielding sufficiently to accom 
modate differences of thermal expansion between the 
metal and non-metal parts of the hermetic jacket, thus 
avoiding the necessity for these parts to be of mate 
rials with matched coefficients of expansion. 

It is a further object of this invention to provide a her 
metically sealed resistor which will stay assembled, being 
held together by mechanical means both before and after 
Sealing even if the solder used should become molten. 

it is a further object of this invention to provide a her 
metically sealed resistor which is economical to produce 
and reliable after assembled. 

Further objects and advantages of this invention will 
become more readily apparent from the following draw 
ings, descriptions and claims: 

In the drawings FIG. 1 is a lengthwise section view 
of the assembled resistor. FIG. 2 shows the exterior 
view of the assembled resistor. F.G. 3 is a sectional 
view of the cap of the resistor. FIG. 4 is a sectional 
view of the cap taken on line A-A of FIG. 3. F.G. 
5 shows the manner in which the cap flexes. FIG. 6 
is an oblique view of the hermetic jacket. 
The hermetically sealed resistor is composed of two 

metal caps which have bellows beads 2. Lead wires 
3 are attached to the caps 4. Resistive element 4 is 
shortened for purposes of illustration. The hermetic 
jacket 5 which is also shortened for purposes of illus 
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tration receives the resistive element 4. Assembly is 
accomplished by pressing a cap 1 on one end of the 
resistive element 4 sliding this combination into the 
hermetic jacket 5 and then pressing the other cap 1 onto 
the other end of the resistive element 4. The hermetic 
jacket 5 is made of a suitable insulating material such 
as glass or ceramic and capable of being metalized on 
its ends 6. A layer of solder or other fusible alloy 7 
seals the hermetic jacket 5 to the bellows beads 2 of 
the caps 1. 
The resistive element 4 may be provided with a sur 

rounding protective atmosphere in several ways, such 
as for instance by performing the capping and sealing 
operation in such protective atmosphere. 

Lead wires 3 may be attached to the caps 1 by any 
suitable means or if electrical contact means are pro 
vided separately the lead wires 3 may be eliminated. 
The hermetic jacket 5 is held in place between the 

caps prior to sealing by the clearance fit between the 
annular skirts 8 of the caps 1. After sealing is accom 
plished by means of the solder or other fusible alloy 
7 the assembly will not come apart if the solder or 
other fusible alloy 7 melts because of the friction fit 
between the gripping areas 9 of the caps 1 and the ends 
of the resistive element 4. Once in place, the solder 
remains in the joint between the caps 1 and the her 
metic jacket 5 due to capillary action, even if remelted. 
if the joint becomes heated beyond the melting point 
of the solder the resistor will not come apart due to 
the friction fit and upon cooling the solder will again 
make the seal. 

in FIG. 2 an exterior view of the hermetically sealed 
resistor is shown with a transparent glass hermetic jacket 
5 for illustrative purposes. However, suitable opaque 
materials may be used for the hermetic jacket 5. 

Gripping areas 9 in the caps 1 are for the purpose of 
providing yielding interference with the resistive element 
4 when the caps 1 are pressed onto the resistive ele 
ment 4. The gripping areas 9 allow the caps 1 to 
yield by bending outwards rather than by stretching as 
would be the case if the caps 1 were round in the area 
which comes into contact with the resistive element 4. 
The corners between the gripping areas 9 and the re 
sistive element 4 also allow the atmosphere between 
the end of the resistive element 4 and the closed ends 
of the caps 1 to escape during capping. The bellows 
beads 2 serve two purposes. They serve to locate the 
jacket 5 lengthwise, and they provide a flexible con 
figuration on the caps 1 so that relative movement can 
take place between the portion of the caps 1 having the 
gripping areas 9 and the portion of the caps 1 sealed 
to the hermetic jacket 5. This thus allows relative move 
ment between the resistive element 4 and the hermetic 
jacket 5 relieving stresses which may be caused by tem 
perature differences or differences in thermal expansion 
without damage to the hermetic jacket 5, the seal 7, 
or the resistive element 4. 

FIG. 5 shows the manner in which the bellows beads 
2 on the caps move to relieve stresses and accommo 
date movement of the portion of the caps 1 sealed to 
the hermetic jacket 5 and the portions of the caps 1 
which grip the resistive element 4. The left hand side 
of FIG. 5 shows in exaggeration the approximate shape 
of the caps 1 when they are shortened a distance 10 
and the right side of the FIG. 5 similarly shows the 
approximate shape of the caps 1 when they are lengthened 
a distance 1. 
The metallized coatings 6 on the surface of the ends 

of the hermetic jacket 5 are shown in more detail in 
FIG. 6. These coatings may be obtained by any of the 
means well known to the art, such as flame spraying, 
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reducing metal oxides, firing on of the various pro 
prietary mixtures for gold, silver, platinum and other 
films of metals onto the surfaces of glass, ceramics and 
other materials. 
Although this hermetically sealed resistor is shown to 

enclose a resistive element 4 the invention may be used 
to hermetically seal any type component requiring a 
hermetic jacket. 

I claim: 
1. A hermetically sealed resistor comprised of a her 

metic jacket in the shape of a hollow cylinder having 
two flat ends each of which are metalized, a resistive 
element in the shape of a cylinder having two ends, two 
caps each having surfaces therein disposed so as to grip 
the resistive element, one cap being pressed onto one end 
of the resistive element until its surfaces are in yielding 
interference with the resistive element, the other cap 
being pressed onto the other end of the resistive element 
until its surfaces are in yielding interference with the 
resistive element, each of the caps having a belows : 
bead disposed so as to compensate for relative move 
ment between the resistive element and the hermetic 
jacket due to differences in thermal expansion between 
the resistive element and the hermetic jacket, each of 
the caps having an annular skirt, the annular skirt of 
one cap having a clearance fit into one end of the her 
metic jacket, the annular skirt of the other cap having 
a clearance fit into the other end of the hermetic jacket, 
a fusible alloy seal between one flat end of the her 
metic jacket and the bellows bead of one cap, a fusible 
alloy seal between the other flat end of the hermetic 
jacket and the bellows bead of the other cap. 

2. A hermetically sealed resistor comprised of a her 
metic jacket in the shape of a hollow cylinder having 
two ends each of which are metalized, a resistive ele 
ment having two ends, two caps each having surfaces 
therein disposed so as to grip the resistive element, 
one cap being pressed onto one end of the resistive ele 
ment, the other cap being pressed onto the other end 
of the resistive element, each of the caps having bel 
lows beads disposed so as to compensate for relative 
movement between the resistive element and the her 
metic jacket, each of the caps having an annular skirt, 
the annular skirt of one cap having a clearance fit into 
one end of the hermetic jacket, the annular skirt of 
the other cap having a clearance fit into the other end 
of the hermetic jacket, a solder seal between one end 
of the hermetic jacket and the bellows bead of one cap, 
a solder seal between the other end of the hermetic jacket 
and the bellows bead of the other cap. 

3. A hermetically sealed resistor comprised of a re 
sistive element having two ends, a hermetic jacket hav 
ing two ends each of which are metalized, the hermetic 
jacket disposed so as to receive the resistive element, 
two caps each disposed so as to have a friction fit on 
one end of the resistive element, each of the two caps 
having a bellows bead and an annular skirt, the an 
nular skirt of one cap having a clearance fit into one 
end of the hermetic jacket, the annular skirt of the 
other cap having a clearance fit into the other end of 
the hermetic jacket, a fusible alloy seal between one 
end of the hermetic jacket and the bellows bead of 
one cap, a fusible alloy seal between the other end of 
the hermetic jacket and the bellows bead of the other 
Cap. 

4. A hermetically sealed resistor comprised of a her 
metic jacket in the shape of a hollow cylinder having 
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two flat ends each of which are metalized, a resistive 
element in the shape of a cylinder having two ends, 
two caps each having surfaces therein disposed so as 
to grip the resistive element, one cap being pressed onto 
one end of the resistive element until its surfaces are 
in yielding interference with the resistive element, the 
other cap being pressed onto the other end of the re 
sistive element until its surfaces are in yielding inter 
ference with the resistive element, each of the caps hav 
ing a bellows bead disposed so as to compensate for 
relative movement between the resistive element and the 
hernetic jacket due to differences in thermal expansion 
between the resistive element and the hermetic jacket, 
each of the caps having an annular skirt, the annular 
skirt of one cap having a clearance fit into one end of 
the hernetic jacket, the annular skirt of the other cap 
having a clearance fit into the other end of the her 
inetic jacket, a solder seal between one flat end of the 
herinetic jacket and the beliows bead of one cap, a 
solder seal between the other fiat end of the hermetic 
jacket and the bellows bead of the other cap, the solder 
Seals being capable of yielding sufficiently to accommo 
date differences of thermal expansion between the her 
nietic jacket and the caps. 

5. A hermetically sealed resistor comprised of a her 
metic jacket in the shape of a hollow cylinder having 
two fiat ends, each of which are metalized, a resistive 
element in the shape of a cylinder having two ends, 
two caps each having surfaces therein disposed so as 
to grip the resistive element, one cap being pressed onto 
one end of the resistive element until its surfaces are 

40 

45 

50 

55 

60 

65 

in yielding interference with the resistive element, the 
other cap being pressed onto the other end of the re 
sistive element until its surfaces are in yielding inter 
ference with the resistive element, each of the caps hav 
ing a bellows bead and an annular skirt, the annular 
skirt of one cap having a clearance fit into one end 
of the hermetic jacket, the annular skirt of the other 
cap having a clearance fit into the other end of the 
hermetic jacket, a fusible alloy seal between one flat 
end of the hermetic jacket and the bellows bead of 
one cap and a fusible alloy seal between the other flat 
end of the hermetic jacket and the bellows bead of the 
other cap. 
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