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1 Claim. (CL 313—279)

The present invention relates to incandescent lamps,
specifically miniature type incandescent lamps, and com-
prises a multi-voltage lamp of simple construction which
operates at equal efficiency at different voltages. The
new lamp is of particular value for use by the military ser-
vices as it would avoid the necessity of stocking various
different types of lamps and would thus conserve storage
space. For example, a military jeep uses 7 volts for its
lighting circuit whereas many military trucks use 14 volts
and heavy tanks use 28 volts.

In general, the new lamp comprises a single filament
conductively supported at a number of spaced locations
thereby dividing the filament into a plurality of sections
preferably of equal resistance. The supporting conduc-
tors are mounted in a glass button base and terminate
in pin type terminals. The lamp, depending upon the
wiring of the socket into which the lamp is mounted,
operates at one voltage when the socket wiring connects
all sections of the filament in series, operates at a lower
voltage when the socket wiring connects certain sections
of the filament in series parallel and at a still lower volt-
age when the socket wiring connects all sections of the
filament in parallel. Irrespective of the socket, when
the filament sections are of equal resistance neither the
lamp wattage nor the candle power will vary,

For a better understanding of the invention and of a
preferred embodiment thereof reference may be had to
the accompanying drawing of which:

Fig. 1 is an isometric view of a completed lamp and
socket embodying the invention;

Fig. 2 is a bottom view of the lamp of Fig. 1; and

Figs. 3, 4 and 5 are bottom views of sockets into which
the lamp of Fig. 1 may be inserted, the views showing
diagrammatically the different circuit connections of the
socket for different lamp voltages.

The lamp of Fig. 1 comprises a glass envelope 2 having
a glass button type stem 4 through which are molded five
wires providing, externally of the envelope, contact termi-
nals 6, 8, 10, 12 and 14 of the type employed in con-
junction with radio tube sockets. Within the envelope,
the wires are of smaller diameter nickel and serve as leads
and supports 6’, 8, 10’, 12’ and 14’ respectively for a
filament 16. The filament 16 is of tungsten and formed
from a continuous length of wire into four segments,
16a, 16b, 16¢ and 164 of equal resistance separated by
short straight portions (for example 2 mm. in length)
of the filament wire. Lead 6 is clamped or welded to
one end of the filament and lead 12’ is clamped or welded
to the other end of the filament. Leads §’, 14’ and 10’
are clamped or welded to the straight portions of filament
wire separating the respective sections 16a—16b, 166—16¢
and 16c—16d. The lamp terminals 6, 8, 10, 12 and 14
are adapted to fit into holes 64, 84, 104, 122 and 14aq, re-
spectively, in a receptacle or socket 18, In the par-
ticular embodiment iltustrated the terminals are located
on a circle concentric with the axis of the button stem
4 with the arcuate spacing between terminal 6 and either
terminal 8 or 14 greater than that between the other
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terminals. Thus the lamp may be inserted into the socket
in one position only,

In Figs. 3, 4 and 5 which represent bottom views of
sockets such as socket 18 of Fig. 1, conductors therein
which are electrically connected to the pin terminals 6,
8, 10, 12 and 14 of the lamp when the lamp is in the
socket are identified by 65, 85, 10b, 125 and 14b respec-
tively. For clarity the filament connections are also
shown in Figs. 3, 4 and 5. If the filament sections are
to be connected in series and the lamp operated at 28
volts, for example, then a socket such as that of Fig, 3
would be employed wherein none of the conductors 65
etc., are internally interconnected and conductors 65
and 12b are connected to external leads 6¢ and 12¢ across
which the 28 volts may be impressed. When the lamp
is inserted in such socket all four sections of filament 16
will be connected in series across the source of voltage.
When the lamp is to be connected across a source of
say 14 volts, then a socket is used in which conductors
6b and 12b are internally connected together as indicated
in Fig. 4. One side of the source of voltage is connected
through lead 6c to conductor 6b and the other terminal
of the source is connected through a lead 14c¢ to con-
ductor 14b. When all four sections of the filament are
to be connected in paraliel across a voltage of say 7
volts, a socket is employed wherein conductors 6b, 12b
and 14b are conmected together and conductors 85 and
165 are connected together as indicated in Fig. 5. One
side of the source is connected through lead 10c¢ to con-
ductor 165 and the other side of the source is connected
through lead 12¢ to conductor 125.

The invention has now been described in connection
with one specific embodiment thereof wherein the filament
is divided into four sections. Preferably, as in the de-
scribed embodiment, the filament sections are of equal
resistance to insure equal efficiency and candle power
irrespective of the socket connections.

Although a four section filament lamp suitable for use
with three different voltages has been described obviously
the filament could be formed with a fewer or greater
number of sections and for corresponding operation at
fewer or greater number of voltages. For example, the
lamp could have a six section filament and sockets could
be provided therefor to permit operation, with equal
efficiency, at full voltage, half voltage, one third voltage
and one-sixth voltage or the lamp could have a two sec-
tion filament for operation at full or half voltage depend-
ing upon socket connections.

The lamp may be gas filled or vacuum exhausted as
desired and any desired life characteristics and candle
power ratings may be designed into its structure. Other
variations within the scope of the accompanying claim
will occur to those skilled in the art.

The following is claimed:

The combination comprising a multi-voltage incandes-
cent lamp including an envelope, a filament therein
formed of four sections of equal resistance, conductive
supports for the ends of said filament and for the
junctions of the filament sections, said supports being
sealed through said envelope and terminating externally
thereof in pin terminals, and three sockets each adapted
for reception of all of said pin terminals, one of said
sockets having a pair of conductors therein each of
which is connectable through a pin terminal with a dif-
ferent end of the filament, a second one of said sockets
having a pair of conductors therein one of which is con-
nectable through pin terminals with both ends of said
filament and the other of which is connectable through a
pin terminal with the junction at the mid point of the fila-
ment, and the third socket having a pair of conductors
therein of which one is connectable through the pin termi-
nals with both ends of the filament and with the junction
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at the mid point of the filament and the other is con-
nectable through the pin terminals with both of the re-
maining two junctions between filament sections whereby
when the pin terminals are received in the first mentioned
socket all sections of the filament are connected in series
across the pair of conductors thereof, when the pin termi-
nals are received in the second mentioned socket halves
of the filament are connected in parallel across the pair
of conductars thereof when the pin terminals are re-
ceived in said third socket all four filament sections are
comnected in parallel across the pair of conductors thereof,
said pin terminals being so spaced that they may only be
received in the first of said sockets in the position where-
in the pair of conductors thereof connect with the ends
of the filament, and may only be received in the second
of said sockets in the position wherein one of the pair of
conductors thereof connects with both ends of the fila-
ment and the other of the pair of conductors connect
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with the junction at the mid point of the filament, and may
only be received in said third socket in the position
wherein one of the pair of conductors thereof connects
with both ends of the filament and with the junction at
the mid point of the filament and the other of the pair
of conductors thereof connects with both of the remain-
ing two junctions between filament sections.
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