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To all whom it may concern; 
Be it known that I, DENNIs JosepH 

OBRIEN, a citizen of the United States of 
America, and a resident of the city and 
county of San Francisco, in the State of Cal 
ifornia, have invented a new and useful in 
provement in Incandescent Electric Lamps, 
of which the following is a specification, 
reference being had therein to the accom 
panying drawing. 
This invention has for its object both to 

prolong the life and to increase the light 
giving capacity of incandescent electric 
lamps. 

It is a well-established fact that the stand 
ard grades of these lamps average but a lit 
tle over 265 hours of life, and the poorer 
kind proportionately less, Some being quite 
short-lived and becoming extinct Or passing 
out of the domain of usefulness after a serv 
ice of scant duration. With the best lamps 
of any make, the time comes when their fila 
ment gets so attenuated through usage and 
offers such resistance. to the passage of the 
electric current as to increase the Waste 
thereof beyond reasonable limits and render 
it advisable to replace them by new ones 
rather than maintain them at a greater ex 
pense. This failure of the filament, whether 
entirely consumed or worn out, is the prin 
cipal cause of the lamp being unfitted for 
use and then treated as totally. Worthless, 
that is, as an object to throw away. Be 
cause the filament fails, though representing 
only a fraction of the cost of manufacture, 
the whole lamp ordinarily goes to the scrap 
heap, notwithstanding that vast Suns of 
money have been expended in the endeavor 
of finding a means to avoid such waste, and 
save an otherwise good lamp by changing ol' 
renewing its filament. Another fact, worthy 
of full consideration in this matter, is that 
filament-lamps, like other lighting devices, 
are used mostly at night, and when they do 
give out it is often impossible to replace 
them at once, or during the same night, 
with the result, frequently observed, that a 
place will be for a longer period than de 
sired without its accustoned light or its 
complement of lights, for instance where the 
failing lamp or lamps formed part of a line 
or group, as in a display-window or in the 

Besides, there are 
numerous occasions, as during festival nights 
or on evenings specially devoted to business, 

when a liberal user of electricity would well 
come the possibility of heightening the can 
dle-power of his or her amps and not mind 
the extra expense in current, could it be 
done with the supply of lamps ordinarily 
employed, that is to say, without incurring 
the additional expenditure of a special in 
stallation for the purpose and using more 
lamps than are lighted at any other time. 

For the above reasons, it is eminently de 
sirable to have. an incandescent electric lamp 
that will be longer-lived than any lamp of 
the Same class heretofore made; one also 
whose capability to give light will not be 
permanently impaired or destroyed by the 
mere attenuation or burning out of a fila 
ment with which it is placed into circuit; 
and one capable further of yielding a high, 
divisible candle-power, the units whereof 
may be utilized singly or cumulatively or 
conjointly in divers combinations. The 
present invention produces such a lamp by 
providing it with a plurality of fianents 
capable of use together or in rotation. Two, 
three, or more filaments are placed in the 
one tube or bulb, and they are set and ar 
ranged so that each of them can be con 
nected in the electric circuit separately and 
lighted alone, or any two, or any three oi 
more, or all of them can be combined in the 
circuit and caused to burn collectively. By 
using the filaments successiveiy one at a 
time, the life of the lamp is naturally 
lengthened as many times as there are 
filaments. When one of the filaments is 
burned out, it matters not whether the 
occurrence be nocturnal or diurnal, for 
nothing need be replaced and it is simply 
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required, in order to keep the lamp burn 
ing, to change its position or connect in 
the circuit, as the case may call for, the sec 
one, third, fourth, or other of its reserved 
filaments, and the same lamp will continue 
to give light till each and every one of them 
has been consumed. On the other hand, 
when a more intense light than the ordinary 
is desired, the filaments can be brought int) 
the circuit in twos and threes and so on ac 
cording to the candle-power wanted in 
which case, of course, none of the lamps that 
may thus be used will last as long as it 
would by consuming a single filament at a 
time and the expense will be higher, but the 
candie-power will be twofold, threefold, or 
manifold without corresponding increase 
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either is, the niber of lamps empioyed or hereby securing for the aggregate that pe 
of their attachmeats, fixtures, circuits, etc. . 
if: 

is, inyeition as here outlined is beiieved to 
is: agglicable to all forms of iscandescent 
lectric lamps, though for the sake of brev 

ity and conciseness it has been deemed best, 
to describe aid illustrate the same only in 
connection with a well known form of tube 
iam). 

in the accompanying drawing, Figure 1 is i. 
, side view of a small-sized anip of tubular 

type, illustrating one embodiment of the in 
wention, Fig. 2 is an elevation of a tube 
np of larger size, fitted for use in a verti 
position on its support. Fig. 3 is an end 

a similar lamp, 3rovided with a 7 : 
connector for combining its filaments in va 
ious ways in the one electric circuit. Fig. 
4 is a detached view of this connector, in perspective, 
The tube form of the invention illustrated 

in Figs, 1, 2, and 3, comprises a glass en 
yelop 1, preferably of uniform cross-sec 
ional area, throughout its body, but whose 
length 82d diameter may well be varied 
within certain limits, Elamps of this form 
are conveniently made in lengths ranging 
from 20 to 30 centimeters, and diameters 
varying from 2 to 2.50 cm. The envelop is to 
constitute the usual vacuum-chamber. The 
glass 13-y be clear white, frosted, colored, 
multicolorous, 2nd so on, as preferred. 

Straight filaments 2 are used in the tubu 
lar envelop aforesaid, Any plural number 
of stioh filaments may beenployed, fron 
so paid, according as the size of the 

tube inclosing the same will permit. Three 
filaments have been shot, a in Figs, 1 and 2, 
but his number is ine:'ely given as an ex 
2aple. Whether in diplicate, triplicate, 
guadruplicate or inigher sets, the filaments 2 
are giaced centraily within the tube 1, that 
is, as far 'elnoyed from the side walls there 
of as is practicable to place them, while 

3 maintaining then spaced apart sufficiently to 
preveni, nutual interference. They are laid 
substantially parallei with the longitudinal 
$xis of the tube, consequently in Substantial 
parallelisin. With Gine a nother, and are held 
in their assigned positions by Siiable an 
choi's, 33 3 (Fig. ), or 3 and 4 (Fig. 2), 
cured to their ends, as st, 5 (i. 
3). It is believed that the best results will 
be obtained by ilaving these filaments at 
equal distancés from a common center and 
one froti another, for instance, as shown in 
Fig. 3, where they are triangularly and equi 
distantly disposed about the tube's axis, al 
though other arrangements may be adopted 
With a fair measure of success. By follow 
ing the arrangeinent illustrated, each one 
of the filaments will be seen, and the full 
guota of light, obtained from each and every 
oise of then when lighted, in whatever posi 
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culiar advantage possessed by the straight 
filaments over the curved ones, and which is 
that they give continuous lines of light that 
are of uniform intensity, without blotches, 
and for that reason yield the most light in 
connection with multiplex reflective surfaces, 
No part of the light being hid, and none 
neutralized by convolutions or intercrossing 
of the filaments, every ray of light, which it 
is possible to get out of the lamp will be 
gained and hence the highest candlepower 
obtainable will be had at the ordinary watt 
age. 
The anchors for the plural filaments serve 

as electric conductors and are made of the 
usual metal or metals, such as platinum, or 
copper and plainy or any suitable sub 
stitute therefor. One of these anchors, if 
not the pair, for each filament in the lamp, 
should have enough resiliency to perform 
the duty of a spring, to the extent of being 
kept under tension by the filament when 
cold and taking up the expansion thereof 
when hot. The form of anchor herein des 
ignated by the numeral 3 is favored for this 
purpose, the same consisting of a wire, or 
its equivalent, bent in the shape of an , and 
secured to one end of the filament by its 
base or shorter member, while its stem or 
longer member is passed through and sealed 
in a small gland or protuberance, as at 6, 
on the outside of the lamp tube. The angle 
of the will be more or less oblique accord 
ing to the location of the gland and to what 
extent the wire must be bent back (or for 
Ward) to accommodate the particular fila 
ment with which it is connected. Besides 
operating to keep the filament straight at all 
times, this t-shaped alichor has the addi 
tional advantage of giving a terminal which 
does not coincide with the point of closure 
of the tube, but being located on the side 
allows free access to the wire, the angu 
larity of which can be fixed to adjust the 
filament, while the tube remains open at one 
end, and after the wire and filament are ac 
curately set in their respective positions the 
tube can be exhausted of , r and closed to 
insure the necessary vacuum, without using 
a side tubulure. As to the anchor for the 
other end of the filament, it may be a dupli 
cate or counterpart of the , in which case 
each filament has its two terminals entirely 
separate from the others, as shown in Figs. 
I and 3; or the anchor 4, which is three 
pronged or substantially in the shape or a 
trident, may be used instead, and in the 
latter case there is a separate terminal for 
only one end of each filament and the other 
ends of the several filaments have ong com 
mon terminal, as illustrated in Fig. 2. These 
ends of the filaments, it will be seen, are sc 
cured one to each prong of the bridental an 

ion the lamp Flay be turned on is 32 is, chos. 4. the stem or shail, whereof is sealed 
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in the glass analogously to and does the same 
work as the longer members of the three 

his while is prongs respectively re 
place their shorter members. 
the trident is shown as running straight to 
its own end of the tube, coincidently with 
the point of closure at that end, which ar 
rangement is suitable, but this can be 
changed if desired, since there. is nothing 
to preclude bending the anchor 4 so. as &Q 
lead it in some other direction, it being 
inade of same wire as the anchor 3. The 
irident itself, it is understood, would be 
changed to a two-pronged or to four 
pronged or multi-pronged anchor in like 
ratio as the number of filaments inclosed in 
the tube and having the common terminal 
would be diminished or augmented. 

5 
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mii, such light as any of the filaments is 
able to emis under normali conditions. 

. A connector is employed when it is de 
The stem of sired to place two or more or all of the fila 

ments together in circuit. A suitable form 
of such connector for the filaments of the 
tube-iamp is shown in edge and perspective 
views respectively in Figs 3 and 4, where 
the same is designated by the reference nun 
ber 15. As there represented, this form of 
connector consists of a light band of flexible 
metal, having a hole 16, through which is 
passed ths lugged cap to be used for mak 
ing the electric contact, and pockets 17, .. 
which the other caps at the same end of the 75 
lamp are adapted to enter. When the sev 
erai gaps, corresponding with the separate 
terminals at, one end of the lamp are thus 
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To properly adapt the above - described connected, and the lamp is socketed, as in 
20 tube-lamp to the electric circuit, metallic Fig. 2 fog example, all the filaments ire 8th 

caps 7 are cemented over the glands 6, and lighted together and burn at the same time. 
the outer ends of the anchors 3 and 4 are brought out sufficiently to pass through and 
be soldered upon them, as indicated at 8, 

25 Figs. 1, 2 and 3. These caps are provided 
each with a pair of marginal lugs 9, extend 
ing from opposite sides and folded back and 
up to fit snugly between or within spatular 
contact-pieces 10 or 11, secured in sockets 

30 12 and projecting more or less out of the 
same. The lamp may be held to its sockets 
by any suitable means, for instance, with 
the aid of forked holders and light spiral 
springs, as suggested at 13 and 14, Fig. 2. 

35 The lugged caps, it will be noted, are pe 
culiarly well adapted to effect good electric 
contacts and prevent undue concentration of 
heat at any single point, 
The lighting of the filaments successively, 

40 one after another, requires no explanation. 
It is patent that a partial rotation of the 
tube-lamp within or relatively to its holders 
(one-third revolution in the illustration 
given) will each time bring into action a 

45 different filament, whether it be provided 
with terminals entirely separate from the 
others, as in Fig. 1, or with one separate 
and one common terminal, as in Fig. 2. As 
one filament is consumed, the lamp can be 

50 revolved to the next contact points upon its 
sides, or upon one of its sides and one of its 
ends, and a fresh filament placed in circuit, 
which when burned out will in turn be sub 
stituted by another, and still another, ac 
cording to the number of filaments com 
prised in the lamp. The maximum dura 
tion of the lamp may be attained by using 
it in this manner, and if the glass envelop 
be properly exhausted of air, and freed from 

60 other gases as well, it will not fail to trans 

s y 

But if it is desired to light only two out 
of three or less than the whole number of 
filaments, then the connector can be bent 
back, as indicated by dotted lines in Fig. 3, 
and such filament, or filaments as one does 
not want to use wiki be cut out. The amount 
of light can easily be regulated in this man 
ner, and the lamp made of 16, 32 or 48 can 
die-power. and over, at option, as circum 
stances inay require or suggest. 
What Eciaim, and desire to secure by Let 

ters Patent, of the United States, is 
1. An incandescent electric lamp compris 

ing a glass tube, a plurality of filaments 
therein, metallic anchors for said filaments 
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secured in outwardly-projecting glands of 
the tube, metallic caps over said anchors 
and glands, means for placing the caps per 
taining to one filament in the electric cir 
cuit, and a flexible metallic band capable of 
connecting two or more filaments through 
their respective caps at one end of the tube. 

2. An incandescent electric lamp compris 
ing a glass tube, a plurality of filaments 
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65 
placed of center and held in parallelism 
therein, a plurality of peripheral contacts 
located opposite the ends of Said filaments, 
anchors connecting said filaments with said 
contacts, and a flexible connector adapted to ill0 
encircle one series of contacts at either end 
of said tube and place any one or all of the 
contacts of the series in the electric circuit. 

in testimony whereof affix my signature 
in presence of two witnesses. 

DENNIS. JOSEPH O'BRIEN. 
Witnesses: 

A. H. STE. MARIE, 
HENRY P. TRICOO. 


