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This invention relates to electrical resistors which will 
have many uses, but are especially applicable to certain 
types of service in automobiles and other vehicles. 
A general object of the present invention is to provide 

new and improved electrical resistors of the type com 
prising one or more coils of resistance wire which are 
supported entirely by the wire leads at the ends of the 
coils. 
A further object is to provide new and improved re 

sistors of the foregoing character in which the resistance 
coils are in the open and exposed for free circulation 
of air around the coils to afford adequate cooling of the 
coils, but in which new and improved guards are pro 
vided to prevent the coils from being damaged by han 
dling and shipment. 

It is a further object to provide new and improved re 
sistors of the foregoing character in which the guards 
are so arranged as to prevent the resistance coils from 
being crushed, bent or otherwise damaged when the re 
sistors are shipped or handled in large numbers in bulk. 
In this way, a large number of resistors may be shipped 
or handled in a single container without the necessity 
of going to the expense of providing small or individual 
shipping containers. 
Another object is to provide resistors having new and 

improved guard means of the foregoing character which 
may be provided at very little additional cost. 

Further objects and advantages of the present invention 
will appear from the following description, taken with 
the accompanying drawings in which: 
FIGS. 1 and 2 are front and side elevational views 

of a resistor to be described as an illustrative embodiment 
of the present invention. 

FIG. 3 is a sectional view taken generally along the 
line 3-3 in FIG. 1. 
FIGS. 4 and 5 are top and bottom views of the resistor 

of FIG. 1. 
FIGS. 6 and 7 are front and side views of a modified 

resistor. 
FIG. 8 is a sectional view taken generally along the 

line 8-8 in FIG. 6. 
FIGS. 9 and 10 are top and bottom views of the re 

sistor of FIG. 6. 
FIG. 11 is a sectional view similar to a portion of 

FIG. 3 but drawn to a larger scale to show details of 
the construction. 

It will be seen that FIG. 1 illustrates a resistor 20 
which may comprise one or more resistance elements. 
The illustrated resistor 20 has two resistance elements 22 
and 24 which are in the form of open coils of resistance 
wire. The ends of the resistance coils 22 and 24 are 
formed into tangentially extending leads 26, 27, 28 and 
29. The leads 26-29 provide the entire support for the 
coils 22 and 24, which otherwise are open and unsup 
ported. 

It will be seen that the leads 26-29 are secured to metal 
lugs or terminal bars 32, 33 and 34 which are mounted 
on an insulating plate or other supporting member 35. 
The lower ends of the terminal bars 32-34 may be formed 
into prongs or blades 36, 37 and 38 which extend through 
slots or openings 40, 41 and 42 in the insulating support 
35. The prongs 36-38 may be staked or otherwise suit 
ably secured to the insulating plate 35, as shown in detail 
in FIG. 11. 
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In this case, the resistance coil 22 is connected between 

the terminal bars 32 and 33. The other resistance coil 
24 is connnected between the terminal bars 33 and 34. 
The leads 26-29 are suitably secured to the terminal bars 
32-34. In this case, each of the leads is inserted through 
two loops 44 which are struck or punched from each 
of the terminal bars 32-34. The central terminal bar 
33 is formed with four such loops to receive the end 
leads 27 and 28. After the wire leads have been in 
serted, the loops 44 are flattened or clenched so as to 
clamp the leads tightly to the terminal bars. It will be 
recognized that the leads could be welded or otherwise 
secured to the terminal bars. 
The illustrated prongs 36, 37 and 38 are adapted to 

receive an electrical plug or other connector, whereby 
the resistance elements 22 and 24 may be connected into 
any desired electrical circuit. The illustrated resistor 20 
is especially well adapted for use in the electrical circuit 
for the heater of an automobile, to control the speed of 
the blower for the heater. The electrical circuit is nor 
mally arranged so that either or both of the resistance 
elements 22 and 24 may be connected in series with the 
biower motor, to reduce the speed of the motor. The 
resistor 28 may be mounted on the main housing or duct 
of the heater, so that the resistance coils 22 and 24 will 
be located within the duct, in the stream of air produced 
by the blower. The air stream flows through the coils 
22 and 24 and is effective to cool the coils. The heat 
transferred from the resistance coils 22 and 24 to the 
air stream is not wasted because it is added to the heat 
delivered by the heater to the inside of the automobile. 
The connector prongs 36-38 may extend outside the 
housing or duct of the blower, so as to be accessible for 
engagement by the electrical connector of the blower 
circuit. In FIG. 1, the wall of the heater duct is shown 
in broken lines at 46. An opening 48 may be formed 
in the wall 46 to receive the resistor 20. Screws 50 or 
other fasteners may be employed to secure the insulating 
plate 35 to the wall 46. It will be seen that holes 52 
are formed in the plate 35 to receive the screws 50. 

In accordance with the present invention, the lugs or 
terminal bars 32, 33 and 34 are formed with guards 54, 
55 and 56 which extend above and partially surround. 
the resistance coils 22 and 24 so as to protect the resistance 
coils against being crushed, bent or otherwise damaged 
in the course of handling or shipment. Inasmuch as the 
coils 22 and 24 are supported solely by their leads, the 
coils are fairly fragile and subject to such mechanical 
damage. As shown, each of the guards 54–56 is formed 
integrally with the corresponding terminal lug. Each of 
the guards 54-56 is in the form of a bar or plate which 
extends upwardly from the corresponding terminal lug 
to a point above the upper extremities of the resistance 
coils 22 and 24. It will be seen that the guards 54 and 
56 for the outside terminal lugs 32-34 are offset outwardly 
from the corresponding lugs. Thus, the guards 54 and 
56 have lower flange portions 58 and 59 which are bent 
outwardly from the lugs 32-34 and extend horizontally 
between the lugs and the guards. The guard 55 on the 
central lug 33 is in the same plane as the lug and con 
stitutes an upward extension thereof. It will be seen that 
the guards 54 and 56 are parallel to each other, at op 
posite ends of the resistor. The central guard 55 is at 
right angles to the guards 54 and 56 and is located sub 
stantially midway therebetween. The resistance coils 22 
and 24 are arranged end to end. 
Guards 54, 55 and 56 are particularly effective in pro 

tecting the resistance coils 22 and 24 against damage when 
the resistors 20 are shipped or handled in bulk with a 
large number of resistors in a single container. Under 
these conditions, the resistors tend to damage one an 
other, but this tendency is effectively controlled by the 
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guards 54 and 56. Thus, the guards make it possible to 
ship the resistors in bulk while greatly reducing the inci 
dence of resistors which are crushed or otherwise dam 
aged. Shipment in bulk eliminates the cost of small or 
individual shipping containers. 

It will be noted that the resistance elements 22 and 24 
are partly enclosed on three sides by the guards 54-56. 
The outside guards 54 and 56 correspond generally in 
width to the diameter of the resistance element 24, which 
is slightly larger in diameter than the resistance element 
22. - 

FIGS. 6-10 illustrate a modified resistor 120 which is 
basically similar to the resistor 20 of FIGS. 1-5. To 
avoid repetition of description, the various components 
of the resistor 120 have been given the same reference 
characters as in the case of the resistor 20, but with the 
addition of the prefix i. Thus, only the differences be 
tween the resistors 120 and 20 need be specifically de 
Scribed. 

It will be seen that the resistance elements 122 and 124 
are positioned side by side, rather than end to end, as in 
the case of the resistance elements 22 and 24. The axes 
of the resistance coils 22 and 124 extend generally per 
pendicular to the plane of the central terminal lug 133, 
rather than parallel thereto. 
The outside terminal lugs 32 and 134 and the corre 

sponding guards 54 and 155 correspond generally in 
width to the length of the resistance coils 122 and 124, 
and thus are considerably wider than the lugs 32 and 34 
and the guards 54 and 56 of FIGS. 1-5. The insulating 
plate 135 is also wider than the plate 35. 
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The guards 154, 155 and 156 partially surround the 
resistance coils 122 and 124 on three side thereof, as in 
the case of the first embodiment. The guards 154-156 
project above the upper extremities of the resistance coils 
122 and 124 and afford mechanical protection for the 
coils, so as to prevent the coils from being crushed or 
otherwise damaged in the course of handling or shipment. 
The guards 154-156 may be formed with a plurality 

of perforations or holes 64 which provide improved cir 
culation of air around the resistance coils 122 and 124, so 
that the coils will be cooled more effectively. In most 
cases, however, these perforations 164 may be omitted. 
The perforations 164 may also be formed in the terminal 
lugs 132, 133 and 34. The terminal lugs 32-34 and the 
guards 54-56 of FIG. 1 may also be formed with such 
perforations, if desired. 

It will be recognized that the resistors of the present 
invention are inexpensive yet are sturdy in construction. 
The guards, formed integrally with the terminal lugs, pro 
tect the resistance coils from being crushed, bent or other 
wise damaged, particularly when the resistors are handled 
or shipped in bulk. 

Various other modifications, alternative constructions 
and equivalents may be employed without departing from 
the true spirit and scope of the present invention, as ex 
emplified in the foregoing description and defined in the 
following claims. 
We claim: 
1. An electrical resistor, 
comprising the combination of a flat insulating board, 
at least two terminal lugs mounted on said insulating 
board and projecting from one side thereof generally 
perpendicular thereto, 

at least one coil of resistance wire extending between 
said terminal lugs and having end leads connected to 
said lugs adjacent said insulating board, 

said leads constituting the sole means of Support for 
said coil, 

said coil being disposed with its axis generally parallel 
to said insulating board, 

and guard members formed integrally with said ter 
minal lugs and projecting therefrom away from said 
insulating board and generally perpendicular thereto, 

said guard members projecting from said terminal lugs 
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beyond the outline of said coil to afford mechanical 
protection for said coil during shipment and han 
dling. 

2. An electrical resistor, 
comprising the combination of a flat insulating board, 
at least two terminal lugs mounted on said insulating 

board and projecting from one side thereof gen 
erally perpendicular thereto, 

at least one coil of resistance wire extending between 
said terminal lugs and having end leads connected 
to said lugs adjacent said insulating board, 

said leads constituting the sole means of support for 
said coil, 

said coil being disposed with its axis generally parallel 
to said insulating board, 

and guard members formed integrally with said ter 
minal lugs and projecting therefrom away from said 
insulating board and generally perpendicular thereto, 

said guard members projecting from said terminal lugs 
beyond the outline of said coil to afford mechanical 
protection for said coil during shipment and han 
dling, 

said guard members being formed with perforations to 
provide for free air circulation around said coil. 

3. An electrical resistor, 
comprising the combination of a flat insulating board, 
at least two terminal lugs mounted on said insulating 

board and projecting from one side thereof generally 
perpendicular thereto, 

at least one coil of resistance wire extending between 
said terminal lugs and having end leads connected 
to said lugs adjacent said insulating board, 

said leads constituting the sole means of support for 
said coil, . 

said coil being disposed with its axis generally parallel 
to said insulating board, 

and guard members formed integrally with said terminal 
lugs and projecting therefrom away from said in 
sulating board and generally perpendicular thereto, 

said guard members projecting from said terminal lugs 
beyond the outline of said coil to afford mechanical 
protection for said coil during shipment and handling, 

said guard members being formed with perforations 
to provide for free air circulation around said coil, 

at least one of said guard members being offset from 
the corresponding terminal lug and away from said 
coil to provide spacing between said offset guard 
member and said coil. 

4. An electrical resistor, 
comprising the combination of a flat insulating board, 
at least first, second and third terminal lugs mounted 
on said insulating board and projecting from one 
side thereof and generally perpendicular thereto, 

said terminal lugs being in the form of sheet metal 
strips, 

a first coil of resistance wire connected between said 
first and second terminal lugs and having end leads 
secured there to adjacent said insulating board, 

said first coil having its axis generally parallel to said 
insulating board, 

a second coil of wire connected between said second 
and third terminal lugs and having end leads secured 
thereto adjacent said insulating board, 

said second coil having its axis generally parallel to 
said insulating board, 

said coils having open convolutions with air spaces 
therebetween, 

said ends leads constituting the sole means of Support 
for said coils, 

and first, second and third guard members formed 
integrally with said terminal lugs and projecting 
therefrom away from said insulating board and gen 
erally perpendicular thereto, 

said guard members projecting from said terminal 
lugs and past the outlines of said coils, 
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said guard members being disposed around said coils 
on three sides thereof and affording mechanical 
protection for said coils against damage during ship 
ment and handling. 

5. An electrical resistor, 
comprising the combination of a flat insulating board, 
at least first, second and third terminal lugs mounted 
on said insulating board and projecting from one 
side thereof and generally perpendicular thereto, 

said terminal lugs being in the form of sheet metal 
strips, 

a first coil of resistance wire connected between said 
first and second terminal lugs and having end leads 
secured thereto adjacent said insulating board, 

said first coil having its axis generally parallel to said 
insulating board, 

a second coil of wire connected between said second 
and third terminal lugs and having end leads secured 
thereto adjacent said insulating board, 

said second coil having its axis generally parallel to 
said insulating board, 

said coils having open convolutions with air spaces 
therebetween, 

said end leads constituting the sole means of Support 
for said coils, 

and first, second and third guard members formed in 
tegrally with said terminal lugs and projecting there 
from away from said insulating board and generally 

perpendicular thereto, 
said guard members projecting from said terminal lugs 
and past the outlines of said coils, 

said guard members being disposed around said coils 
on three sides thereof and affording mechanical pro 
tection for said coils against damage during ship 
ment and handling, 

said guard members being formed with perforations 
to provide for free air circulation around said coils. 

6. An electrical resistor, 
comprising the combination of a flat insulating board, 
at least first, second and third terminal lugs mounted 

on said insulating board and projecting from one side 
thereof and generally perpendicular thereto, 

said terminal lugs being in the form of sheet metal 
Strips, 

a first coil of resistance wire connected between said 
first and second terminal lugs and having end leads 
secured thereto adjacent said insulating board, 
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6 
said first coil having its axis generally parallel to said 

insulating board, 
a second coil of wire connected between said second 

and third terminal lugs and having end leads secured 
thereto adjacent said insulating board, 

said second coil having its axis generally parallel to 
said insulating board, 

said coils having open convolutions with air spaces 
therebetween, 

said end leads constituting the sole means of Support 
for said coils, 

and first, second and third guard members formed in 
tegrally with said terminal lugs and projecting there 
from away from said insulating board and generally 
perpendicular thereto, 

said guard members projecting from Said terminal 
lugs and past the outlines of said coils, 

said guard members being disposed around said coils 
on three sides thereof and affording mechanical pro 
tection for said coils against damage during ship 
ment and handling, 

said guard members being formed with perforations 
to provide for free air circulation around said coils, 

at least one of said guard members being offset laterally 
from the corresponding terminal lug and away from 
said coils to afford spacing between said offset guard 
member and said coils. 
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