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To all whom it may concern:

Beitknown that I, C. GUSTAF ANDERSON a
citizen of Sweden, and a resident of Hartford
in the county of Hartford and State of Con-
necticut, have invented new and useful Im-
plovements in Incandescent Electric Lamps,
of which the following is a specification.

My invention relates to incandescing elec-
tric lamps, also called “glow-lamps,”” and has
for its object to provide an improved construe-
tion of the glass bulb, whereby the air may be
exhausted from the same to form a vacuum
and the bulb sealed up to maintain the vacnum
without melting the glass for the said purpose,
thus not requiring the service of a glass-blower
for the purpose of inserting and qttaehmg the
incandescing filament. '

The invention has also for its object to pro-
vide a simple construction whereby, when the
incandescing filament breaks, as it does occa-
sionally, electric connection will be formed in-
dependently of the filament through the rod
and pole-pieces to which it is attached, so as
to maintain the cireuit through all the lamps
in & series working with 10w resistance, thus
maintaining the light of all the lamps in the

circuit with exception of the one in which the.

fitament broke.

As operating clectric lamps in series or by
low resistance- is becoming more and more
usual, the importance of such an'improvement

.will be readily understood, since without it

all the lamps of the circuit would be extin-
guished as soon as the ﬁl(zment in one of the
globes would break.

For the system of multiple arc with parallel
circuit and high resistance it is not necessary
and not intended, as in that system the circuit
passes through each lamp separately from two
parallel wires, so that consequently each lamp
really has & separate circuit, and the extin-
guishing of one does not affect the others.

The invention will be hereinafter fully de-
seribed, and specifically pointed out in the
claims, reference being had to the accompa-
nying drawings, in which—

Figure 1 represents a front view of a glow-
lamyp constructed according to my pre%ent in-
vention, the frame and manner of suspending
and attaching the globe being the same as that

shown in my pending application, No. 194,103,

Serial No. 218,921, (No model.)

filed March 5, 1886. Tig. 2 is a central sec-
tion of the globe with its filament attached.
Fig. 8 is an end view of the globe itself, the
filament and end stoppers removed, the view
being seen in direction of arrow 1.

In my pending patent above referred to pro-
vision is made for maintaining the circuit by
means of a bridge between the arms of the
frame when the globe is being removed or the
switch is turned to extinguish the light; but
no provision is made in that patent for main-
taining the eircuit if the filament breaks and

“the 0"10be is not removed from the frame.

A is the glass bulb, and B the elastic frame
provided with a blldge, C, to which the bulb
A is suspended in the manner shown in my
pending patent application above referred to.
The globe or bulb A has two diametrically-
opposite openings, a, preferably tapering in-
ward, as shown.

D is a stopper or plug, preferably of soft

rubber,adapted to close air-tight the said open-
ings, a. Centrally through the said stoppers D
areinserted a rod, b, and a tube ortubular rod,
¢, both madeof metal. Theseare threaded on
their inner ends and interconnected by a cor-
respondingly-threaded coupling, F, of insu-
lating material, leaving a space between the
ends of the sald rods b ¢ centr ally within the
said coupling, in which space is inserted a
spiral spring, G, in metallic contact with oneof
the said rods—for instance c—and pressing
with its free end upon a thin washer, f, of mica
or other non-conducting material not too re-
fractory to yield to the action of a sufficiently
strong electric current.

H is the incandescing ﬁlamenb and is’ at-

‘tached with its ends to sulta,ble bmdmg posts,

h, secured to the rods b ¢. A hole, ¢, through

the side of the tube ¢ communicates with the
interior of the bulb A, and within the said ~

tube ¢ is soldered a lead tube, d, one end of
which projects outside of the tubec. The outer
ends of the rods b ¢ are threaded suitably to
receive a nut, E. These nuts are convex on
their outer surface, so as to act as the pole-

pieces, like those in my pending patent above -

referred to, and to fit the correspondingly-
concaved poles of the elastie frame B.

Itis not necessary that both pieces E should
be threaded and actasnuts, One of them—for
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2 365,499

instance, that on therod —might be soldered
and rigid with it like the head of a bolt. The
coupling-rods b ¢, stoppers D, and nuts E, be-
ing inserted in the bulb, as shown in Fig. 2 of
the drawings the nutsare tightened against the
soft-rubber stoppers, so astomakean entirely
air-tight joint against the seat in the holes q.
Theair in the bulb is exhaunsted by a vacuum-
pump through the lead tube d, the projecting
end of which latter is then compressed and
twisted—for instance, with a pair of pliers—-
and melted to close air-tight within or flush
with the convex surface of the nut or pole-
piece E. By this construction it is evident
that a vacuum can be formed and maintained
without the necessity of melting the glass of
the bulb, and consequently the same bulb ean
be used indefinitely and the filament removed
and replaced by a new one withont breaking
or discarding the glass bulb or its fastenings.

If, as sometimes happens, the filament H
breaks, the intensity of the current will heat
the spring G, and thereby the thin mica
washer f; sufficiently to melt or puncture the
said washer, causing the spring to form metal-
lic contact even with the rod b, and thus main-
tain circuit by passing the current directly
through the said rods b ¢ and spring G from
one pole-piece E to the other. By the just-
described central cut-out in the bulb A, adapted
to be attached to the elastic frame B, having
the bridge C, it is evident that the cirenit is
maintained even when the lampsare operated
in series or by low resistance; for if the bulb
is taken away, the current passes by way of the
bridge C, and if the filament H breaks the cur-
rent passes directly through the rods ¥ ¢ and
spring G, as before stated.

Having thus deseribed my invention, what
I elaim as new, and desire to secure by Let-
ters Patent, is—

1. In an electric. lamp, the combination,
with a bulb having pole - pieces T attached
thereto, and a filament connected clectrically
or metallically with the said pole-pieces, of a
cut-out establishing connection between said
pole-pieces when said filament breals, sub-
stantially as and for the purpose set forth.

2. In an electric lamp, the combination,
with a bulb having pole- pieces E attached
thereto, of rods b ¢, attached to the said pole-

pieces, a filament, H, attached to the said rods,
an insulating-coupling, F, connecting the in-
ner ends of the said rods, a spring interposed
between the inner ends of the said rods, and a
fusible insulator interposed between the said
spring and one of the said rods, substantially
as set forth, .

3. In an electric lamp, the combination,
with a bulb having pole-pieces E attached
thereto, and with an elastic frame, B, adapted
to receive and grasp the said bulb by thesaid
pole-pieces, and having also bridge-piece C,
maintaining the circuit when the bulb is re-
moved, the said bulb having filament H elec-
trically or metallically connected with the said
pole-pieces, of a cut-out establishing eonnce-
tion between thesaid pole-pieces when the said
filament breaks.

4. The combination of a bulb, A, having op-
posite openings a, stoppers D, adapted to elose
the said openings «, a rod passing through the
said stoppers and secured to the same by
meaus of shoulders or nuts B, and a soft-metal
or fusible tube, d, connecting the exterior and
interior of the bulb through one end of the said
rod, for facilitating the forming of a vacaum
in the said bulb, substantially as specified.

5. In an electrie lamp, the combination of
a bulb, A, having opposite inwardly-tapering
openings ¢, elastic stoppers D, adapted to close
the said openings, a rod, b ¢, passing thirough
the said stoppers and having filament H, con-
vex pole-pieces upon the outer ends of the
said rod in contact with the said stoppers, one
of thesaid pole-pieces E being threaded upon
the said rod, and a soft-metal tube, d, secured
air-tight within the hollow end of the said rod
and connecting the exterior and interior of
the bulb by means of a side opening, ¢, inthe
said rod or tube, for facilitating the forming
of a vacuum in the said bulb,substantially as
set forth.

In testimony that T claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 9th day of Novem-
ber, 1886.

C. GUSTAF ANDERSON.

Witnesses:
Tiromas McMANUS,
JOHN C. PALMER.
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