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Be 1t known that I, WirLiam J. PHELPS, a
citizen of the United States, and a resident of

the city of Detroit, county of Wayne, and

State of Michigan, have invented certain
new and useful Improvements in Electric In-

~candescent Lamps, of which the following is

IO

declared to be a full, clear, and exact descrip-
tion. v |

The invention relates to-electric incandes-
cent lamps having two or more incandescing

- hlaments designed to emit light of varying
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used with any suitab

intensity such as described in prior Letters
Patent of the United States granted to me,
The present improvement seeks to provide
an effective arrangement of the separate fila-
ments within the lamp which will prevent
short - circuiting between them and which-
will allow the employment of filaments of
high efficiency, but prevent them from droop-

ing |

A further object is to improve the arrange-
ment, of the leading-in wires, which will fa-
cilitate the manufacture and, in particular, the
““exhausting’ of the lamp. .
The invention consists in the features of
construction and arrangement of parfs set

Torth 1n the following description, illustrated

in the accompanying drawings, and more
- particularly pointed out in the appended

claims. - _ _
in the drawings, Figure 1'is a side eleva-
tion of the improved form of lamp. " Fig. 21is -

‘an elevation taken at an angle to the view

shown 1In Fig. I and with the base of the
lamp n section. - B '
- The base of the lamp may be of any well-
known or desired type and adapted’to be
Yi[; form of lamp-holder.
To illustrate the present improvement, the

Edison type of lamp-base is shown, which

L

comprises a screw-shell 10; which forms one

- of the lamp-terminals for the reception of
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current from the lamp-holder and which sup-
ort within its outer end the glass vacuum-

bulb 11, held in position by suitable compo-

sition filling 12. An insulating-disk 13, of
porcelain or other suitable material, mounted
within the inner end of screw-shell, carries

-a central contact in_the form of a tubular

unit. 14, which passes through a central open-
ing 1n the disk and is flanged &t either end to

- hold 1t securely in position. A bent spring-
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metal piece 15 is clamped to the face of disk
13 by the upper flanged end of the tubular

| rivet 14, but is insulated from the latter by a
suitable washer .16. The metal piece 15

forms the second terminal of the lamp and
en%ages the central terminal of the lamp-
holder for the reception of current therefrom.
As shown, the upper end of the lamp-termi-
‘nal 15 extends above and normally out of en-
gagement with the contact 14, but may be de-
ressed Into engagement with such contact
by any suitable means—as, for example,

holder. o

Preferably two filaments 17 and 18 of dif-
ferent candle-power are employed within the
vacuum-bulb 11, the large or high-power fila-
-ment being arranged.below,the small or low-
power filament 18. The filaments are con-
nected to lamp-terminal ‘15 by leading-in
~wire 22, while the-joined ends of the fila-
ments are connected to the contact i4. This
latter connection is preferably formed of two
leading-in wires 23 and 24, twisted together
and connected, respectively, to the filaments
17 and 18 for the purpose hereinafter stated.

The lamp 1s designed for use with an elec-

‘stant potential, and preferably the large or
high-power filament 17 is of lower resistance

filament 18. If the current is caused to flow
irom lamp-terminal 15.to lamp-terminal 10,
‘as when the lamp is secréwed partially to its
holder, the current will flow through both
filaments in series, and filament 18 will alone
glow with, for example, one-candle power,
while filament 17 will act as a relatively dark
and dead resistance, cutting down the amount
of current used. When, however, snring-
terminal 15 is depressed into engagement
with contact 14, as when the lamp is screwed
completely into its holder, filament 18 will be
“short - circuited, and the current will flow
through filament 17 alone, which will glow
with the full candle-power of the lamp—for
example, sixteen-candle power. . -~ = .
The parts thus far described may be widely
varied without departure from the. essentials
of the present invention. The lamp base
and terminals may be adapted to any suit-
able lamp-holder, and the modification of the
flow of current to the separate filaments may
be effected in any suitable manner.
electrical connections and arrangement of the
filaments may also be varied. . '

|-of thin filament is usua

In single-filament la,mlps an efficient length
ly provided by em-

per unit of length than the small low-power
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when the lamp is secured completely into its
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tric lighting-current of constant or fairly con-
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ploying a filament with a single ¢oil and pre-
venting its drooping by connecting the coul

by an anchor with the mount; but with the
double-filament lamp an anchor to the large

filament 17 would interfere with the smallfila-

ment 18 and would be likely to effect a short

circuit. To obtain the desired length of fila-

mentin the present construction and stili pre-

vent drooping, filament 17 is provided with a
double coil substantially helical, as shown
most clearly in Fig. 2.

17 in the elongated or pear-shaped bulb 11,

is likewise provided with a double helical:

coil, as most clearly shown, to obtain the de-
sired length of efficient thin filament and to

Frevent it drooping into engagement with the

arge filament. .

In the manufacture of the lamps the stem
or support 20, to which the filaments are at-
tached, is provided in sealing the stem with a

flattened end, as shown, so that the extreme

ends of the filaments or the short platmum
mounts therefor sealed in the end of the stem
necessarily lie in the same plane. By thus

flattening the end of the lamp for sealing this:

~part may be conveniently manufactured by
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the machinery now employed for manufac-
turing ordinary lamps; but with a double-
filament lamp the extreme ends of the fila-

ments are necessarily brought into close rela~--
tion near the flattened end of the stem. To:
oive the maximum distance between the legs .
of the filaments and insure that the legs shall
diverge to prevent short-circuiting between

them', the central portions or coils of the fila-

ments 17 and 18 are arranged at an angle to

each other and in different planes, preferably

 at a right angle to each other, as shown 1n
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Figs. 1 and 2. This insures that the adja-
cent legs of the separate filaments shall di-
verge from one another outwardly from the

end of the lamp-stem 20, so that there iano |
OT |

danger that they will come 1n contact.
the same purpose the coils of the separate fila-
ments 17 and 18 are twisted in opposite direc-

- tions—that is to say, one of the coils 1s twist-
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ed toward the right and the other to the left,
as most clearly shown in Fig. 1. By such an
arrangement, the separate legs.-of the fila-
ments diverge from tlie stem of the lamp in
opposite directions. |
The object of preventing short-circuiting
by engagement between the legs of the fila-
ment may beattained either by arranging the
coils of the separate filaments at an angle to

‘each other or by twisting the coils in opposite
directions, and while preferably both ar-

rangements are employed. either one only
would fall within the scope of the present in-
vention. ' o

The above-described mechanical arrange-
ment of the filaments has been found efiect-
jve 'in use with lighting-currents as high as
one hundred and twenty-five or one hundred

Low-power filament
18, arranged above the high-power filament.

*

- 24, twisted together to connect the filaments,

‘tated. Moreover, the wires 23 and 24 are

claim as new, and desire to secute by Letters

814,162

and thirty volts and may of ¢ourse be satis-

factorily employed with currents of lower vol-

tage. _ . S |

" By employing two leading-in wires 23 and

7 70
instead of a single connection to the jomed
end of the filament, as previously employed,
the manufacture of the lamp-stems by ma-
chinery instead of by hand is greatly facili-

. 75
not twisted together or connected to the
lamp-base until after the lamp has been

“ pumped’’—. e., until after the vacuum has
been formed'in the glass bulb. 11. While

iIiumping incandescent lamps the filament is 8o

Heated to varying intensities, according to -

circumstances, by passing & current through
it, which by reason of the so-called ‘ Edison
effect’’ a-more perfect vacuum is formed.
Lix pumping multifilament-lamps it has been
found desirable in order that t]l}fe' Edison ef-
fect shall be undisturbed: to pass.the current

separate through the filaments, first:through

onie and then through the othter. By provid-

ing each filament with' two leading-in wires go

. (four independent wires for the two filaments

in the present instance) the current may be
readily passed through the filaments sepa-
rately and a more perfect vacuum found than
when only three léading-in wires are pro-
vidéd for the two filaments, as in prior con-
struction. After pumping, leading-in wires
23 and 24 are twisted together to connect the
filaments and the proper connection made
with the lamp-base. - 100
" Variations from the constiuetion set forth
may be readily madé without departiure ftom

95

the essentials of the invention.

Having described my invention, what I

Patent, 1s— -

- 1. An electric incandescent lamp compftis-
ing a single vacuum-bulb, a stem projecting
within said bulb and having & flattened end
and two incandéscent filaments, the ends of
which are attached to said stem in substan-
tially the same plane, said filaments compris-
ing leg portions which diverge itom said stem
and central portions arranged one above the
other and at an angle to each other in différ- r1s
ent planes. I '

2. An electric incandescent lamp compris-

ing a single vacuum-bully, a stem projecting

within said bulb and having a ftatténed end

and two incandéscent filaments, the ends of 120

which are attached to said stem in substan-

tially the same plane, said filaments compris-

ing leg portions which diverge from said stem

and central portions formed into -coils ar-

raniged one. a,gove- the other and in different 125

planes. I _
3. An electric incandéscent lamp compris--

ing a single vacuum-bulb, two filaments sup-

ported within said bull with the central por-

tions of one supported above that -of the 1 30

[IO



16

814,162 a

other, and a stem having a flattened end to

which the ends of the filaments are attached

in substantially the same plane, the central

portions of said separate filaments being

formed into coils twisted in opposite direc-
tions. -

4. An electric incandescent lamp compris-
ing & single vacuum-bulb, two filaments sup-
ported within said bulb with the central por-
tions of one supported above that of the

other, and a stem having a flattened end to |

which the ends of the filaments are attached

in substantially the same plane, the ceniral
ortions of said separate filaments being
ormed into coils twisted in opposite direc- 15

tions and arranged at angles to each other

- and in different planes.

. WIHLLIAM J. PHELPS,
Witnesses: o -

Wirriam E. PueLps,
EsteELLE A. WORTMAN.
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