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to evaporate the solvent. As the solvent evaporates the 
sleeve shrinks against the resistor and firmly engages the 
resistor. Thé resistor and sleeve are then heated at a 
temperature of.500° to 650° F. for several hours. This 
high heat removes the final traces of solvent. This con 
tracts the sleeve to the minimum or small dimensions and 
insures dimensional stability of the completed resistor. 
The ends of the sleeve fold around the caps of the resistor 
to Seal the resistor. The high heat also stabilizes the re 
sistance wire to remove stress created in the winding of 
the Wire around the ceramic core. Load life drift is thus 
reduced to a negligible amount. 

In the embodiment illustrated in FIGS. 5 and 6 a fiat 
circular end piece 29 is fitted over the axial lead 23 to 
cover the end of the resistor. The end piece fits inside 
the sleeve 30 and is made of a similar material and 
similarly soaked in a solvent. The resistor is then dried 
in similar manner as previous?y described, resulting in 
the returning of the sleeve 30 to its unexpanded size. The 
ends of the sleeve 30 formaround the ends of the resistori 
and overlap the end pieces to form a complete enclosure 
of the resistor. The end piece also presses against the 
axial lead 23 to form a seal at both ends. The other 
end of the resistor is similarly formed. The cylindrical 
portions cover the resistive element and the sides of the 
end caps and the end walls cover the ends of the caps. 

In FIG. 7 a modification of the core and end capis 
illustrated to provide for a recessing of the ends of the 
sleeve. The end portion 31 of the core 32 is stepped to 

. form a reduced Section 33. The end cap 34 is stamped in 
a similar shape to forman annular groove 35. The end 
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of the sleeve 30 fits in the groove 35 to provide the re 
sistor With rounded ends and abut the ends of the sleeve 
against the side of the cap to avoid the accidental rolling 
or lifting of the ends of the sleeve from the resistor. 

In FIGS. 8 and 9 a preshaped sleeve 41 is formed 
in two parts 42 and 43. Each of the parts is approximately 
half the length of the resistor. The parts have cylindrical 
portions 48 and 49 encompassing the resistive element 
and end caps and have end walls 44 and 45 with openings. 
46 and 47 to pass the wire leads. The cylindrical portion 
48 has a beveled end 51 complementary to the beveled end 
52 of the portion 49. The two parts are slid on the re 
sistor in opposite directions with the ends 51 and 52 over 
lapping. 
The parts of the sleeve may be formed of the same 

material as the sleeves of the previous embodiment and 
may be similarly expanded or dilated to readily fit on 
the resistor without binding. Cement or adhesive, such 
as a silicone cement, may be applied to the surfaces 51 
and 52 to secure the parts together. The resistor may be 
subjected to the drying process to shrink the parts on the 
resistor to seal the resistor. The sides of the openings 
46, 47 bear against the leads 23, 23a. In FIG 10 the open 
ing is formed by the lead piercinga thin diaphragm 50 
formed in the end wall. The lead is thus sealed. 
The sleeves of the foregoing embodiments may be made 

of a tetrafluoroethylene polymer, such as Teflon. For 
example, the tubular sleeve 28 is expanded by an inward 
physical pressure such as drawing the tubing from which 
the sleeve is made over an expanding die. The diameter 
of the sleeve may be doubled. The tubing remains in 
this expanded condition and is cut into sleeves of the de 
sired length, which is preferably longer than the resistor. 
The expanded diameter of the tubing is greater than the 
diameter of the resistorto permit the easy sliding of the 
sleeve on the resistor. The expanded sleeve on the re 
sistor is then heated to approximately 625° F. and the 
sleeve returns to its original diameter to firmly grip the 
resistor. The sleeve also compresses against the caps to 
seal the resistance wire. The finished resistor is tough, 
durable, heat resistant, and also chemically resistant. 
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hexagonal and the like. 

4 
The Teflon also acts as an insulator to isolate the resist 
ance wire. 

In the embodiment of FIGS. 5 and 6 the end piece 
29 and sleeve 30 may also be made of a tetrafluoroethyl 
ene polymer. The sleeve 30 is formed and expanded in a 
similar manner to sleeve 28 to readily slide on the resistor. 
The end piece 29 may be formed from an expanded sheet 
of plastic and fitted over the lead 23 to position with the 
expanded sleeve. The sleeve and end pieces are then 
subjected to heat at 625° F. to contract the parts so that 
the sleeve tighty grips the resistor and overlaps the ends 
and the end pieces as illustrated to completely enclose the 
resistor. 

Also the parts 42, 43' of FIGS. 8 and 9 may be made 
of the tetrafluoroethylene plastic by molding the parts 
and expanding them on an internal die fitting. inside of 
the cylindrical portion: The cylindrical portion end 
wall of each partare expanded to easily slide on the re 
sistor with the leads passing through the openings 46 
and 47 or punching a diaphragm, as in the embodiment. 
Of FIG. 10. 
The silicone elastomer or rubber has good stability 

between -50° C. to 200°C. and may remain within this 
temperature range indefinitely at either extreme without 
material change in the elasticity or flexibility of the plastic 
orchanges in the other characteristics of the silicone plas 

In the shrunken condition the plastic wall of the 
sleeve is thinand folows the contours of the resistor. Even 
with the thin wall the resistors, encapsulated withstand a 
1000 volt “V” block test which illustrates the good di 
electric strength of the sleeve. The plastic is also chem 
ically resistant and impervious to moisture to protect the 
resistive element and caps against corrosion. 

Similarly the polytetrafluoroethylene also has good sta 
bility over the temperature range of -70° to 200°C. and 
is highly resistant to chemical corrosion. Both plastics 
are tough and resistant to abrasion to forma firm tough 
coating for the resistors. 

It is thus seen that tough, resistant coatings are pro 
vided thatare easily mounted on the axial type of re 
sistors. Although the described resistors are cylindrical 
in shape, the sleeves are readily adaptable to encapsulate 
other cross sectional shapes, such as elliptical, rectangular, 

Plastics having the characteris 
tics of silicone rubber and polytetrafluoroethylene may be 
used in place thereof. 
From the foregoing description the axial type resistors 

are provided with an inexpensive and easily mounted 
coating that is tough and protects the resistor over mod 
erate operating temperature ranges. 
As pointed out in the description, various modifications 

and changes may be made without departing from the 
scope of the invention asset forth in the appended claims. 

I claim: 
1. An electrical resistor of the axial lead type compris 

ing a central insulating cylindrical core having a resistive 
member mounted thereon and havinga length greater 
than the width, a separable insulating sleeve of plastic 
material formed into two single piece parts, each part 
having a cylindrical portion for encricling the resistor, said 
an end portion for covering the ends of the resistor, said 
cylindrical portions having overlapping sloped edges 
bonded and sealed by a silicone cement with said sleeve 
being under a contractive stress to firmly compress said. 
cylindrical portions and end portions against andaround 
said core and resistive member to seal and protect said 
resistive member against corrosion and physical impact. 

2. An electrical resistor as set forth in claim 1 wherein 
said resistor has axially extending leads and each of said 
end portions has athin diaphragm pierced by a respective 
lead with a respective diaphragm sealing a respective 
sleeve part. 

(Referenccs on following page) 
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