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This invention appertains to electrical resistors
and more particularly to a new and novel resistor
unit in which the humidity proof coating and
lead wires are protected from rupturing or break-
ing.

Most standard, present day, electrical resistors
usually include a core of insulation material such
as asbestos over which is tightly wound the re-
sistor wires. The resistor wire is usually of a
thin or fine type and the resistance of the re-

sistor is determined by the number of windings,

thickness and the particular material of the wire.
In order to insert or connect the resistor element
to the electrical circuit in which it is desired to
be used, flexible relatively thick lead wires are
used and these lead wires are in electrical con-
tact with the resistor wire or element usually
by being affixed to a metal cap or clip which in
turn is tightly fitted or pressed about the respec-
tive ends of the resistor wires.

One of the foremost problems in resistor units
is due to the effect that moisture and humidity
have on the resistance value of the resisting
element as under most circumstances it is neces-
sary for the resistor to be able to maintain a
steady resistance in a given electrical circuit.
In use, the resistor wire becomes highly heated
and any moisture which comes in contact with
the wire will cause an undesirable variance in
the resistance of the resistor with often times

damaging results to the whole electrical circuit -

and apparatus involved. Therefore, it has been
the practice in the past to provide some sort
of coating over the entire resistor unit in an
effort to make the same moisture proof. How-
ever, in applying the resistors to the circuit
proper the lead wires must be moved or bent
and invariably this prolonged movement results
in the fracturing or rupturing of the coating
and therefore, moisture may penetrate and come
in contact with the resistor wire causing the
undesired variance in its capacity and short cir-
cuiting of the element.

Another danger lies in the fact that the lead
wires are usually affixed by soldering, or other
means, at one point to the cap or clip and often
times the lead wire will break at this point while
it is being bent to affix the resistor element to
the cirecuit.

It is therefore, a primary object of my inven-
tion to provide an electrical resistor with novel
means including protector elements for the lead
wires, whereby, the lead wires may be bent in
any desired position without the danger of frac-
turing or breaking either the humidity proof
coating or the lead wires per se.
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Another important object of my invention lies
in constructing my novel protector elements in
the shape of tubes or sleeves which are affixed
to a respective end terminal of the resistor ele-
ment and through which the lead wires extend,
thereby, strengthening the lead wires and pre-
venting their movement below the top edge of
the tubes.

A further object of my invention is to provide
2 novel humidity proof coating for the resistor
unit which extends from the top edge of the tube
or sleeve downwardly and completely over the
entire unit.

A still further object of my invention is to pro-
vide a sealing means within the protector tubes
whereby the interior of the tubes are rendered
completely sealed from the effects of outside tem-
peratures and humidity changes.

Still another object of my invention is to pro-
vide a resistor unit of a simple, practical and
reliable construction that is economical to manu-
facture, easy to assemble and positive in its
operation and which will present a relatively
smooth and pleasing appearance without objec-
tionable protuberances.

With the above and other objects in view,
which will more readily appear as the nature of
the invention is better understood, the same
consists in the novel construction, combination
and arrangement of parts hereinafter more fully
described, illustrated and claimed.

One preferred and practical embodiment of
my invention is shown in the accompanying
drawings, in. which: ‘

Figure 1 is a rear elevational view of my new
and novel electrical resistor showing in full and
dotted lines, two possible positions of the lead
wires;

Figure 2 is a rear elevational view similar to
Figure 1 of the drawings but with certain parts
being broken away to illustrate further details
of construction; .

Figure 3 is a transverse sectional view through
my resistor unit the seetion being taken on the
line 3—3 of Figure 2 and looking in the direction
of the arrows;

Figure 4 is a rear elevational view of my
assembled resistor unit before the humidity proof
coating has been applied; )

Figure 5 is a front elevational view of my as-
sembled resistor unit before the humidity proof
coating has been applied;

Figure 6 is a perspective view of one of the
end terminal assemblies prior to its being ap-
plied about the resistor core and illustrating in
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parbicular a lead wire and my prote
sleeve in piace;

Figure 7 is a sectional view through the end
terminal assembly shown in Figure 6, the section
being taken on the iine T—7F of ure § looking
in the direction of the arrows and showing how
the solder not only aids in holding the protector
tube and the lead wire to the end terminal clip,
but alsc how it fills and seals the interior of
tha tube;

ctor tube or

Figure 8§ is a fragmentary end view in perspeec-
tive showing the metal end terminal clip pressed

p

about the resistor wire but hefore the protector
tube element and solder have besn applied.

Referring to the drawings in detail wherein
similar reference characters designate corre-
sponding parés throughout the several views, the
letter “R” generally indicates one type of my
improved resistor unit and the same includes
broadiy the hun
the outwardly extending jead wires {i and I2.
As illustrated in Figure 1 of the drawings, the
lead wives 1i and {¢ may be moved and bentb to
any desired ion necessitated in affiixing the
resistor unit to an clectrical circuit (not shown).

The registor element per se, is of a standard
construction having a core 18, of any desired
insulated and heat resisting material such as
ashestos, about which is tightly wound the resis-
tor wire 4, Conventionally, each end of the
wound core i is provided with end teruainals
and while they may be of any type, size or shape,
I prefer {0 use metal clips 16 and 18 respectively.
Fach end terminal is identically formed from
a singie length of metal bent in the form of a U
and as shown more pavbicularly, in Figures 8
and 7 of the drawings, the end terminal clip 18
includes an infermediate section {7 carrying de-
rending legs {8 ang (9.

Secured to the portion {7 of the end eclip 15
ig the lead wire i{ as shown. The lead wire 1t
may be secursd in any desived manner such as
scldering or as shown, in the preferred form, by
slipping the end 28 of the lead wire through the
eye 21 which iz struck up from the portion {7
of the U-ghaped clip and then applying the solder.
Rach end terminal assembly may be assembled
and affixed to the respective end of the wound
core {§ by any of & nuwmber of methods. One
method shown in Figures 6 and 7 of the drawings
is to slide my novel protector tube or slesve 23
over the lead wire and frmnly solder the same
to the U-shaped c¢lip 5. In so doing I #ll the
protecior tube with solder 28 and the same flows
in and around the lead wire and into the space
made by the eye !, Thus, the lsad wire 1] is
not only firmly soldered to the end clip {5 but
is also threaded under the struck up eye 2{ and
it is to be particularly noted that the solder com-
pletely fills the inside of the protector tube or
sieeve 23. The reason for this will be more fully
indicated as the description proceeds.

The eng terminal clip {§ is thug fitied over
the respective end of the wound core 13 and the
ends of the depending Jegs {8 and 1§ are bent
around and firmly pressed into the rear surface
22 of the core {3 as shown more particularly by
Figure 4.

It is to be understood that while I have de-
seribed in particular -the construction of end
terminal clip {5, that the end terminal clip {6
is identically formed ang lead wire [2 is afixed
therete in an identical manner to extend through
the protector tube 24.

It is also apparent that I may press the end

idity proof resistor body {18 and :
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clips about the respeciive ends of the core I3
before I solder the protector tubes in place. This
method is illustrated more particularly in Fig-
ure 8 of the drawings. The end clip 1§ and
afiixed lead wire i2 are first secured to the respec~
tive end of the core |3 after the end terminal
assemblies are in place and the protector tube 24
is then affixed in the same manner as above
described.

I next apply my humidity proof coating 28.
This may be done by dipping the entire unit
into the coabing proper or building up the coat-
ing by spraying or the like on the umit. The
coating 2% covers the entire resistor unit and
extends upwardly and completely around each
of the protective sleeves 2% and 24 terminating
just short of the top surfaces thersof. It can
thus be seen thet any movement of the lead
wires 11 or 12 can not be transmitted to the
coating 8 to fracture or harm the same in any
manner.

While it is not necessary, in the preferred form
the solder 25 protrudes above the coating and
top surface of the sleeves 23 and 24 shown best
in Figure 3 of the drawings, and the same com-
pletely surrounds the lead wires. 'This forms a
more complebe seal and eliminaites some of the
strain on the top of the tube or sleeve proper.

While any type of solder may be used, I prefer
o use a high temperature solder, preferably one
that is solid at 500° P, and liguid at 580° ¥, This
is a sufiiciently high temperature to prevent the
solder from melting as a result of the heating
of the resistor wire 14 when the same is appiied
to an electrical circuit.

A salient feature of my invention resides in
the fact that, not only do the protector tubes
or sleeves 23 and 24 prevent the breaking or
rupturing of the outer coating 25 due to move-
ment of the lead wires {{ and {2, but the tubes
will also aid in sbsorbing shock and vibrations.

if desired, I also provide each tube 23 and 24
with a circumiferential protuberance 27 which
serves to further imbed the protector tubes firmly
in the coating £5. For exarmple, should for some
reason one of the protector tubes work free from
its end terminal elip, it would still be firinly held
by the protuberance 27 extending into the hatrd
coating and therefore it could not be pulled out-~
weardly from the unit.

My protector tubes cculd also be applied to
electrical fuses of the type having lead wires sol-
dered to end terminal caps or clips but not hav-
ing a protective coating of any type.

From the foregoing, it is believed that the fea-
tures and advantages of the invenbion will be
readily apparent to those skilled in the art, and
it will, of course, be understood that changes in
the form, proporitions and minor details of con-
struction may be resorted to without departing
from the spirit of the invention or the scope of
the appending claims. :

I ciaim:

1. A resistor unit ineluding an insulated core,
a vesistance element about said core, & pair of end
terminals each secured fto a respective end of
the resistance element, a pair of bendable lead
wires each secured to o respective end terrainal
at its inner end and extending outwardly there-
from, a pair of nrotector sleeves each secured to
a respective end iterminsl adiacent the point

where the lead wire is secured to the end termi-
nal and through which the lead wire extends,
said protector sleeves terminating substantiaily
short of the outer ends of said lead wires, and
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means for rigidly securing the lead wires to the
protector sleeves for the entire length of said
sleeve.

2. A resistor unit including an insulated core,
a resistance element about said core, a pair of end
terminals each secured to a respective end of the
resistance element, a pair of bendable lead wires
each secured to a respective end terminal at its
inner end and extending outwardly therefrom, a
pair of protector tubes each secured to a respec-
tive end terminal adjacent the point where the
lead wire is secured to the end terminal and
through which the lead wire extends, said pro-
tector tubes outer ends terminating substantially
short of the outer ends of said lead wires, the
interior of said tubes about said lead wires being
completely filled with solder, and a humidity
proof coating completely surrounding the re-
sistor unit but terminating just short of the outer
ends of the protector tubes, whereby the entire
unit. is rendered humidity proof and movement
of the lead wires will not fracture or rupture the
coating.

3. A resistor unit including an insulated core,
a resistance element about said core, a pair of
end terminals each secured to a respective end
of the resistance element, a pair of bendable lead
wires each secured to a respective end terminal
and extending outwardly therefrom, a pair of
protector tubes each being secured to a respec-
tive end terminal at a point spaced from and
adjacent to the point where a respective lead
wire is secured to said end terminal, each of
said lead wires extending entirely through a re-
spective protector tube and terminating at a
point well beyond the outer end of said tube, the
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interior of said tubes about said lead wires being
completely filled with solder, and a humidity proof
coating completely surrounding the resistor unit
but terminating just short of the outer ends of
the protector tubes, whereby the entire unit is
rendered humidity proof and movement of the
lead wires will not fracture or rupture the coat-
ing.

4. The combination of a resistor unit of the
type having an insulated core, a resistance ele-
ment, a pair of end terminal clips pressed around
said resistance element and core adjacent each
end thereof, a pair of bendable lead wires se~
cured to a respective end terminal clip and ex-
tending outwardly therefrom and a protective
coating over the entire unit, of a pair of protec-
tor tubes each rigidly secured to a respective end
terminal clip and extending outwardly with the
respective lead wire but terminating substantially
short of the outer end thereof, a protective coat~
ing covering a portion of each protector tube,
and means including high temperature solder
completely filling the inside of the tubes for seal-
ing the unit against the effects of moisture and
humidity.
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