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UNITED STATES PATENT OFFICE 
2,640,132 

ELECTRICAL RESISTOR AND METHOD OF 
MAKING SAME 

Melvin Arnold Thom, Rochester, N.Y. 
Application March 27, 1951, Serial No. 217,785 

(C. -201-67) 14 Claims. 

The present invention relates to wire-Wound 
electrical resistors and to a process of manu 
facturing the same. This application is a con 
tinuation-in-part of my pending application 
Serial No. 55,193, filed October 18, 1948, now 
Patent No. 2,558,798, granted July 3, 1951. 
It is always desirable to keep the Weight of any 

part used in an airplane to a minimum. With 
the continuously greater and greater heights to 
which airplanes are required to fly both for com 
mercial and martial purposes, and with the in 
creasingly greater speed at which they fly, re 
sistors of greater and greater capacity are con 
tinuously being required. Heretofore an increase 
in the capacity of a resistor has ordinarily Only 
been attainable by an increase in size. 
Compactness is also a feature desirable in parts 

employed in an airplane. If they project un 
necessarily they get in the way and reduce the 
amount of available Space. 
for use in airplanes have been encased in housings 
which have required mounting upon a Side of the 
instrument board or chassis of the electrical 
equipment With which the resistors are to be used. 

Resistors employed in naval vessels are always 
Subjected to the corrosive action of Salt Water, 
but with the longer and longer tours of duty re 
quired in time of War, the problem of protecting 
the resistors used on a naval vessel against the 
action of the Salt air and spray becomes more 
and more difficult. 
One object of the present invention is to pro 

vide 3, wit'e-wound electrica resistor in Which 
the windings are so well protected that it can be 
iused successfully at high altitudes, as in air- 3: 
planes, and that it will also be virtually im 
pervious to the attack of Sea, Water and salt air. 
Another object of the invention is to provide 

(a wire-wolind resisto' that, while Small in size 
and compact, will be capable of withstanding 
large alectrical loads and high temperatures with 
out fractre or excessive heating. 
A further object of the invention is to afford 

an efficient, and duraile resistor which is practical 
and economical to in allfa?ture and that is es 
pecially adapted for electronic installations in 
airplan as aid other applications Where conserva 
tion of space is highly essential and where it is 
necessary for a resistor to have a high current 
carrying capacity so as to conduct such currents is 
as may be required without the parts becoming 
excessively heated or causing fracture, damage, 
disintegration, or lessening of the efficiency of 
it he resistor. 
Another object of the invention is to provide : 

Heretofore resistors 2 
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a resistormounted in a housing of metal or other 
heat conducting material in such a way as to be 
effectively insulated therefrom electrically but in 
such way also as to permit a large part of the heat 
generated by current passing through the re 
sistance wire to be conducted away and dissipated 
So that the surfaces of the metal housing and 
the surface of the metal chassis adjacent to the 
housing cannot become excessively heated, and 
the resistoris protected from fracture or the dam 
age that might otherwise result from electrical 
overload or excessively high temperatures. 
A further object of the invention is to provide 

ca, resistor that may readily be mounted on or re 
noved from a metal chassis. 
Another object of the present invention is to 

an electrical resistor which can be 
threaded directly into a hole in the chassis of 
the electrical equipment on which it is being 
used. Thus, when the resistor is mounted on the 
chassis it will project a minimum distance there 
fron. 

Still another object of the invention is to pro 
vide a resistor with improved terminal portions. 
Other objects of the invention will be apparent 

hereinafter from the specification and from the 
recital of the appended claims. 

in the drawing: 
Fig. 1 is a plan view with parts broken away 

to illustrate the structure of a resistor made ac 
coiding to One embodiment of the present in 
wention and two Successive Steps in the manu 
facture cf this resistor; 

Fig. 2 is a plan view with parts broken away 
'showing further steps in the manufacture of this 
resistor; 

Fig. 3 is a sectional view, with parts broken 
away showing the method of assembling the re 
Sistor in its housing, and showing one form of 
housing constructed according to the present in 
wention; 

Fig. 4 is a plan view with parts broken away 
ShoWing the resistor assembled in the housing 
and illustrating further Steps in the manufacture 

; of the resistor; 
Fig. 5 is a fragmentary plan view, with parts 

ki'Oise), a Way showing the final step in the manu 
facture of the resistor; 

Fig. 6 is a Sectional view on a reduced scale 
Showing One Way of mounting this resistor in a 
chassis; and 

Fig. 7 is a corresponding view showing a modi 
fied form of mounting. 
In the manufacture of a resistor according to 

the present invention a hollow ceramic cylindrical 
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core () is used, the ends of which are closed by 
metal conducting caps f, only one of which is 
shown in Fig. 1. Each of these caps has a Con 
ducting wire 2 welded or otherwise Secured Cen 
trally therein to project from its end; and the 
wires 2 project, therefore, from opposite ends of 
the resistor body. Each cap is also provided with 
a plurality of tabs or lugs 4. These tabs or lugs, 
as disclosed in my U. S. patent application Serial 
No. 31.236, filed June 5, 1948, now Patent No. 
2,524,550, granted October 3, 1950, are equally 
spaced around each cap. The Wire 5 of the re 
sistor is secured at one end to a lug 4 of One cap 
if, wound on a conventional Winding machine 
around the ceramic body (), and Secured at its 
opposite end to a lug 4 of the other Cap . AS 
explained in my application above mentioned, the 
lugs permit of providing a Winding of the desired 
resistance to a very close degree. With this con 
struction of cap and the procedure described, it 
it possible to construct a wire Wound resistor With 
no substantial variation from the required re 
sistance. This makes it possible to utilize re 
sistors made according to the invention in cases 
where a tolerance of even a fraction of a percent 
is all that is permissible. 
After the Wire 3 is fastened to the caps as 

ShoWh in Fig. 1, the attaching lugs 4 are bent 
Over oil the cylindrical portions of the caps. Then 
the entire unit is coated with any suitable insulat 
ing and Sealing material, such as a silicone war 
inish or other plastic, so that the coating ?, only 
part of which is shown in Fig. 1, completely 
covers and Seals the Wire Winding 5 and also the 
conducting caps 4 around the core 9, as shown 
at the left of Fig. 2, so that the porcelain core 
Ol' body 0 and the interior of the resistor is ef 
fectively sealed against noisture. The wire 
Wound resistor is thenbaked. 
The resistor with its baked coating fT is then 

plaged in a Woven sleeve 2.0 (Fig. 2) made of fiber 
glass or other Suitable insulating material that 
fits Snugly around the coated resistor. Then the 
sleeve-covered resistor is dipped in an electrically 
insulating silicone varnish, shellac, plastic, resin, 
Ol' Other Suitable material and baked. The sleeve 
20 is preferably made at least as long as the re 
sistor and is Sufficiently porous to begin with so 
that the Varnish, shellac, or other insulating ma 
terial 2 permeates the sleeve and fills in to Some 
extent the depression between the caps. 
A resistor is limited in the load it will cally 

depending On its size, and in Order to accorn 
modate the maximun load required, it is neces 
sary to employ ordinarily much larger resistors 
than desirable in order to prevent excessive heat 
ing, facture, or other damage. It is essential and 
important to provide for greater heat dissipation 
than heretofore possible in order to make a resis 
tor of Small size carry maximum loads. To ac 
complish this, a resistor made according to the 
present invention is mounted Within a rigid hous 
ing 25 (Fig. 4) of aluminum or other metal, or 
Suitable heat conducting material, and this holls 
ing is constructed for attachment to a metal chas 
sis ol. Support which acts to dissipate readily and 
effectively the heat generated by any load to 
which the resistor may be subjected. 

In Order to insulate the resistol effectively and 
adequately from the surrounding metal housing 
and to insure fast and thorough heat dissipation, 
thele is provided a body of electrically insulating 
material which entirely fills the space surround 
ing the resistor and between it and the metal hous 
ing, this insulating material being applied in Such 
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4. 
a way as to avoid the possibility of any air pock 
ets or voids remaining in the Space Surrounding 
the resistol and between the resistor and the 
housing. 
After covering the resistor with sleeve 20, dip 

ping the sleeve-covered resistor in an insulating 
material, and baking it, then, an elongated flexible 
sleeve 22 (Fig. 3) is fitted over the sleeve 20. This 
flexible sleeve 22 is also preferably made of woven 
fiber glass or other Suitable electically-insulat 
ing material and is made of a Size to fit Snugly 
around the sleeve 20 and over the ends of the 
resistor. It is also made long enough so that it 
can be used, as will be described below, as a means 
for pulling the resistor into its housing 25. 
The resistor With the Woven fiber glass Sleeve 

22 in position is then dipped or otherwise im 
pregnated with a silicone or resin varnish, plastic, 
or other electrically-insulating material to satu 
rate the fiber glass sleeve 22 thoroughly and 
form a slight coating thereon. Then the resistor 
is again baked. 

t will be understood that the opening 26 in the 
housing is of a diameter to accommodate prop 
erly the resistor and Surrounding insulating 
sleeves with the plastic naterial Saturating the 
latter, so that when the resistor unit is inserted 
in the opening 26 within the metal housing 25 
it fits tightly therein. The sleeves 20 and 22 are 
selected of a size So as to fit closely around the 
resistor and to fill the Space between the cylin 
drical surface of the resistOr and the Surround 
ing surface of the metal housing. 
The insulating material being in a plastic state 

fills in completely any space between the sleeve 
and the inside of the bore 26 of the housing, as 
denoted at 27 (Fig. 4), eliminating any possible 
air pocketS or voids. 
A filler 34 (Fig. 5) of silicone varnish or other 

insulating material is then placed over the ends 
of the housed and sleeve-covered resistor; and the 
resistor is then heated to say 125° C. to drive off 
the Solvent. Then ceramic Washers SO are placed 
over the ends of the housing by threading the 
ends 32 of the sleeve 22 through central holes in 
the Washers, as Shown at the right in Fig. 4; and 
the Washers are forced home, as shown at the 
left in Fig. 4. The Washers cause the sleeve 22 
to be tucked in around the ends of the resistor, 
Squeezing the plastic filler 34 around the ends of 
sleeve and Sealing the Space between the bore of 
each washer and the sleeve and at the same time 
sealing the inside of the turned over portion 35 
(Fig. 5) of the sleeve to the end of the resistor. 
The washers being of material thickness push 
the varnish up and around the sleeve 22 and 
coinplete the Seal. 
Then the whole unit is baked for say eight 

hours at Say 150° C. and the temperature is then 
raised to say 250 C. and the bake continued for 
say one and a half hours. During this time, the 
plastic coating 20 of the resistor becomes suffi 
ciently plastic to go into and Seal any space be 
tween the sleeve and the resistor, as denoted at 
36 in Fig. 5. Then the ends of the sleeve are 
cut off, as shown in Fig. 5. The conductor wires 
f2 are then flattened to form ears 40 and punched 
to form holes 4 (Figs. 6 and 7) to provide ter 
minals. 
The housing 25 is threaded along a portion of 

its periphery, as denoted at 29. This thread forms 
not only a means for Securing the housing in a 
chassis, but also Serves to dissipate heat. 

Fig. 6 shows the completed resistor mounted in 
position in a chassis or board 45. It is passed 
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through a hole: 46 in the chassistandis; secured in 
position by nuts 47 which are threaded on 
threaded portion 29 of the housing from opposite 
ends thereof, and which abut at opposite. SideS 
against the chassis. 
The invention is not limited to a housing of the 

forms described, but may be embodied in other 
forms of housings. For instance, the housing 
may have a smooth peripheral Surface for a por 
tion of its length, as denoted at 5 in Fig. 7 and 
may be: turned down to a smaller diameter along 
the adjacent portion of its length and threaded, 
as denoted at 5. Such a housing can be fastened 
in a chassis 45 by passing the smaller diameter 
threaded portion 5 through the hole 46 in the 
housing to abut the shoulder 48 formet at the 
juncture of the larger and smaller-diameter por 
tions of the resistor against one side of the chassis 
and by threading a nut 47 on the threaded por 
tion: of the resistor to;a,but this nutt, 4 against 
the opposite side of the chassis. 

It is not possible with resistors as heretofore 
constructed to mount a resistor on a metal chassis 
in an electronic installation; the resistor must 
be suspended by brackets. With the present 
structure, however, the resistorican be mounted 
directly in the chassis. Moreover, with the con 
struction described, a resistor having an actual 
length of approximately one inch and a maxi 
mum diameter of approximately five sixteenths 
of an inch will withstand electrical loads that 
otherwise would require a resistor of approxi 
mately five times that size. Actual tests have 
shown that in a resistor constructed according 
to the present invention and having a capacity 
of twenty-five watts, a current load often watts, 
for instance, produces attemperature at the out 
side of the unit of only 40°C., whereas a similar 
sized resistor of conventional construction and 
having no metal housing generates a tempera 
ture of 250° C. when carrying the Same load. 
Other tests have shown that With the present 
structure, a current load of twenty watts pro 
duces a temperature in the housing of 'only 80° 
C., and a current loads of thirty watts produces 
a temperature in the housing of only 119°C. 
With resistors as heretofore constructed, a 

rated current load of thirty watts has required 
a resistor unit three inches long and five-eighths 
on an inch in diameter, whereas: a resistor inade 
according to the present structure occupying a 
space of approximately one-fourth that size can 
carry a current load of thirty watts and will 
generate a high temperature. On the outside of the 
housing of only 119° C. as compared with the 250° 
C. temperature generated by the conventional 
thirty watt unit. The structure of the present 
invention therefore possesses superiority and 
practical advantages that have not been pos 
sible with any of the resistor constructions here 
tofore available. 

Resistor's may be constructed according to the 
present invention in different sizes for varying 
capacities. For a five watt rating, for instance, 
the opening 26 in the metal housing .25 has a 
diameter of televen thirty-seconds of an inch, 
and the metal Wall above the opening a thick 
ness of .07 inch. 
With a five watt unit: such as described above, 

a current of 30.2 Watts was required to raise 
the internal temperature of the resistor to 251°C. 
whereas the temperature of a conventional re 
sistor of the same size rose to 250° C. with only 
five watts of current, and fifteen watts rendered 
the conventional resistor useless. 
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6 
While the invention has been described in 

connection with different embodiments thereof, 
it will be understood that it is capable of further 
modification, and this application is intended to 
cover any variations, uses, or adaptations of the 
invention following, in general, the principles 
of the invention and including such departures 
from the present disclosure as come within known 
Or customary practice in the art to which the 
invention: pertains and as may be applied to the 
essential features hereinbefore set forth and 
aS fall Within the scopes of the invention or the 
limits of the appended claims. 

Having thus described my invention, what I 
claim is: 

1. Ehe method of producing an electrical re 
sistor - which comprises placing a wire-wound 
body, that has conductors extending centrally 
outwardly from its ends, in a porous, flexible 
sleeve made of electrical-insulating material and 
which is longer than said body, impregnating said 
sleeve with an electrical-insulating material, 
heating the whole to make the second-named 
insulating material plastic, inserting the whole 
into a tightly-fitting bore in a metal housing 
by first inserting one end of said sleeve into said 
bOre and then pulling on said one end of said 
sleeve, to pull the whole into said bore, and then 
baking the assembly. 

2. The method of producing an electrical re 
Sistor which comprises placing a wire-wound 
body, that has conductors extending centrally 
from its ends, in a porous, flexible sleeve made 
Of electrical-insulating material which is longer 
than said body, impregnating said sleeve with a 
liquid electrical-insulating material, baking the 
whole, heating the whole to render the second 
named insulating material plastic, inserting the 
whole, While the second-named insulating ma 
terial is plastic, into a tightly-fitting bore in 
a metal housing, which is longer than said body, 
by first inserting one end of said sleeve into said 
bore and then pulling on said one end to pull 
the whole into said bore, then passing each con 
ductor and the corresponding end of the sleeve 
through a central hole in a washer which is made 
of insulating material and whose central hole 
has a diameter much less than the diameter of 
Said bore, forcing the two washers into opposite 
ends of the housing whereby to gather the ends 
of the sleeve over the ends of the body and about 
the conductors, and baking the assembly. 

3. The Inlethod of producing an electrical re 
sistor which comprises placing a wire-wound 
body, that has cylindrical conductor wires ex 
tending centrally from its ends, in a porous, 
flexible sleeve made of electrical-insulating ma 
terial which is longer than said body, impregnat 
ing said sleeve with a liquid electrical-insulat 
ing material, baking the whole, heating the whole 
to make the second-named insulating material 
plastic, inserting the whole into a tightly-fitting 
bore in a metal housing, which is longer than 
Said body, by first inserting one end of said 
sleeve into Said bore and then pulling on said 
One end to pull the whole into said bore, then 
passing each conductor wire and the correspond 
ing end of the sleeve through a central hole in 
a washer which is made of insulating material 
and whose central hole has a diameter much 
less than the diameter of said bore, forcing the 
two Washers into opposite ends of the housing 
Whereby to gather the ends of the sleeve over 
the ends of the body and about the conductor 
Wires, cutting off the ends of the sleeve to allow 
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the conductor wires to project therebeyond, flat 
tening the extremity of each conductor wire, and 
punching a hole therein. 

4. The method of producing an electrical re 
sistor which comprises coating a wire-wound 
body, that has conductors extending centrally 
outwardly from its ends, with an electrical-in 
sulating coating, pulling said coated body end 
wise into the bore of a metal housing, which is 
open at both ends and whose length is at least 
as great as that of the coated body and whose 
bore will tightly fit the coated body, while the 
coating is plastic, allowing the conductors to 
project beyond the ends of the housing, and 
baking the assembly. 

5. The method of producing an electrical re 
sistor which comprises inserting a Wire-Wound 
body that has conductors extending centrally 
outwardly from its ends into a woven glass 
sleeve, impregnating the sleeve with an electrical 
insulating varnish, and, while the varnish is 
plastic, inserting the whole endwise into the 
bore of a metal housing whose length is at least 
as great as that of said whole and whose bore 
will tightly fit said whole, and baking the aSSemi 
bly. 

6. The method of producing an electrical re 
Sistor which comprises winding resistance Wire 
on a core made of an electrical-insulating nate 
rial and which has metallic caps at its opposite 
ends from which project outwardly extending 
conductors, Securing opposite ends of the 1re 
sistance Wire to the caps, covering the caps and 
resistance wire with an electrical-insulating 
material, inserting the covered whole into a sleeve 
made of an electrical insulating materiai ald 
which is longer than the capped core, in preg 
nating this sleeve with a liquid electrical-insulat 
ing coating, baking the So-impregnated sleeve 
covered Whole, then heating the so-impregnated 
sleeve-covered whole to render the coating 
plastic, inserting it into the tightly-fitting bore of 
a metal housing which is long enough to encloSc 
the capped core, Sealing the ends of the sleeve 
over the ends of the caps and about the conduc 
tors, and baking the housed whole. 

7. The method of producing an electrical re 
Sistol which comprises placing a Wire-wound 
body, that has conductors extending centrally 
outwardly from its ends, in a porous flexible 
sleeve made of electrical-insulating material and 
Which is longer than said body, impregnating 
said sleeve with a liquid electrical-insulating 
material, baking the whole, heating the whole 
to render the Second-named insulating material 
plastic, inserting the whole, while the second 
named insulating material is plastic, into the 
tightly-fitting bore of a metal housing which is 
longer than said body by first inserting one end 
of said sleeve into said bore and pulling on Said 
one end of the sleeve to pull the whole into said 
hnre, sealing the ends of the sleeve over the ends 
of said body and about the conductors, and 
baking the housed whole. 

8. The method of producing an electrical re 
Sistor which comprises winding resistance Wire 
on a core made of an electrical-insulating nate 
rial and which has metallic caps at its opposite 
ends from which project conductors, securing 
opposite ends of the resistance Wire to the caps, 
coating the wire, and caps with a liquid electrical 
insulating material, then baking, then placing 
the baked whole in a sleeve which is made of an 
electrical-insulating material and which is ap 
proximately as long as the capped core, impreg 
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8 
nating the sleeve with a liquid electrical-insulat 
ing material and baking, placing the sleeve 
covered whole into a Second Sleeve which is 
longer than the capped core, impregnating the 
second sleeve with a liquid electrical-insulating 
material and baking, then heating the double 
sleeve covered Whole to render the last-named 
insulating material plastic, and, while said last 
named insulating material is plastic, pulling the 
double-sleeve covered whole into the tightly 
fitting bore of a metal housing which is longer 
than said capped core, putting a plastic electri 
cal-insulating material into the ends of Said 
housing, threading the conductors and the oppo 
site ends of the second sleeve through two aper 
tured electrical-insulating washers to Seal the 
ends of the Second sleeve Over the caps, baking 
the so-sealed whole, cutting off the ends of the 
Second sleeve which protrude beyond the ends of 
the housing, and forming terminal-attaching 
portions on the protruding ends of the conduc 
tOrS. 

9. A resistor comprising a wire-wound insulated 
core having conductor wires extending centrally 
from opposite ends thereof which are electrically 
connected to the Wire-winding of said core, said 
wire-wound core being covered with an electri 
cal insulating material, a cylindrical metal hous 
ing having a bore extending therethrough in 
which said covered-wire-Wound core is mounted 
With Said conductor wires projecting beyond the 
ends of Said housing, said housing being of 
greater length than said covered core and the 
bore of said housing being of a diameter to tightly 
fit said covered core and having its ends sealed 
to form an air-tight enclosure for said covered 
core, Said housing being externally threaded to 
be threadably mounted in a support. 

10. In combination, a rigid cylindrical metal 
housing having an axial bore therethrough, a 
high-voltage electrical resistor having conductor 
wires extending centrally from the ends thereof, 
Said resistor being mounted within said bore with 
the conductor wires extending centrally beyond 
the ends of Said housing, said bore being of a size 
to fit closely about said resistor and the wall of 
Said housing Surrounding said bore being of sub 
Stantial thickness, said housing being externally 
threaded for mounting in a support, and a body 
of electrical-insulating material around said re 
Sistor and entirely filling the space between the 
resistor and the housing and covering the ends 
of the resistor and surrounding the conductor 
Wires at the ends thereof adjacent to the resistor. 

11. A resistOr comprising a wire-wound in 
Sulated core having conductor wires extending 
Centrally from opposite ends thereof which are 
electrically connected to the wire winding of said 
Core, a metal housing having a bore extending 
therethrough in which said wire-Wound core is 
mounted with the conductor wires projecting be 
yond the ends of the housing, the bore of Said 
housing being of a diameter to fit tightly said 
Wire-Wound core, electrically-insulating washers 
which fit around Said conductor wires and which 
close the ends of Said housing, and electrical 
insulating material around said wire-wound core 
and entirely filling the Space between the resistor 
and housing and Sealing the openings between 
said Washers and the conductor wires. 

12. A resistor comprising a wire-wound ceramic 
Core having a metallic cap closing each of its 
ends, each of which has a conductor wire ex 
tending centrally outwardly therefrom, a sleeve 
made of insulating material covering said wire 
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wound core and said caps and Surrounding the 
conductor Wires at the ends thereof which are 
attached to said caps, a metallic housing having 
a bore in which the Sleeve-covered, capped, Wire 
Wound core is mounted, ceramic Washers threaded 
over the conducting wires and the ends of Said 
sleeve and closing the ends of Said housing, and 
an electrical-insulating material impregnating 
said sleeve and entirely filling the Space between 
Said sleeve and Said housing and the Spaces be 
tween the washers and said capped core. 

13. A resistor comprising a wire-Wound core 
made of an electrical insulating material having 
a metallic cap closing each of its ends, each of 
which has a conductor wire extending centrally 
OutWardly therefrom, a sleeve made of an elec 
trical-insulating material covering said wire 
coated core and Said capS and surrounding the 
conductor Wires at the ends thereof which are 
attached to Said caps, a cylindrical metallic hous 
ing having a bore extending therethrough in 
which said covered, capped, wire-wound core is 
mounted with the ends of the conductor wires 
extending beyond the ends of Said housing, 
washers made of an electrical-insulating mate 
rial threaded over the ends of Said sleeve and 
said conductor Wires and closing the ends of said 
housing, and an electrical insulating material im 
pregnating Said sleeve and entirely filling the 
space between said wire-wound core and the 
housing and between said washers and said caps, 
Said housing being externally threaded for 
threading into a mounting. 
: 14. A resistor comprising a wire-wound elec 
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trically- insulated core having metallic caps at 
opposite ends which are electrically connected to 
the Wire Winding of Said core and which have 
electrical conductors extending outwardly there 
from, said wire wound core being coated with a 
baked insulating warnish, a sleeve of electrical 
insulating material, which is impregnated with 
an insulating varnish and baked, covering with 
said wire Wound core, a Second sleeve made of 
an electrical-insulating material covering the 
first sleeve and the ends of said core and Sur 
rounding the conductors at the ends thereof 
which are attached to Said core, a metallic hous 
ing having a bore extending therethrough in 
Which the sleeve-covered wire--wound core is 
mounted with the conductors projecting beyond 
the ends of the housing, Washers made of an 
electrical-insulating material threaded over the 
ConductorS and the ends of Said sleeve and clos 
ing the ends of Said housing, and an electrical in 
sulating material impregnating said second sleeve 
and entirely filling the space between said sec 
Ond Sleeve and the housing and the spaces be 
tWeen the Washers and the core. 

MELVIN ARNOLD THOM. 
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