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,Z 0 wil whom it may concern:

Be it known that I, THOMAS A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, have invented a new and
useful Improvenient in Incandeseing Electric
Lamps, (Case No. 563,) of which the | tollowmﬂ
18 a specification.

The object of this invention isto increase the
durability in use of incandescing electric lamps
by allowing the flexible calbon incandescing
conductor 10 expand freely,and by providing
a clamp for joining the carbon to the leading-
1n wires which shall not readily be inj 11110usly

affected by the heat of the electrical carrying
15

of the filament. Such electrical carrving or
tmanelrmg of carbon takes place from the

egative side of the carbon to the positive
chmp, and such clamyp, 1}1](31 cfore, becomes in-
tensely heated.

I accomplish the first-named object by bend-
1ng the ends of the filament in a horizontal di-
1*ecbi0na~that 18, perpendicularly to the sides
of the filament, eitherinwardly or outwardly—
and employing expansible leading-in wiresat-
tached thereto, which permit an expansion and
contraction of thestraightsides of the filament;
and the second - named object is attained by
making the positive clamp, or both clamps, of
such 101 m that a mass of metal greater than is
necessary for clamping is at thf_,pomb nearest
the heated portion of the conductor, so that
the greatest heat 1s applied to such 2 nass of
metal asisnotlikely to be fused thereby. The
clamp which I prefer to use is made by flatten-
ing the larger end of a tapered wire, which
may be the platinum leading-in wire or a short
copper or other wire attached thereto, and
bending it into a eylinder around an end of the
filament. - A washer or wedgeisused toclamp
the eylinder tightly npon the carbon. While
16 18 necessary only that the positive elamp be
formed in this way, I prefer to make Dboth
clamps alike, becanse 1in use changes may oc-
cuar in the direetion in which the current is
passed through the lamp. The expansibility
of the le._mdmn -1n wires 18 secured by making
them of Splml form. Itis evident that this

form of c¢lamp can be used in connection with
the filament having bent ends and spiral wires,
or without them, and also that the filament
with bent ends could be employed without the

jected in use.

spiral wires, or the spiral wires withont the
bent filament.

My 1nvention 1S llllmtmted in the annexed
drawings, in which Figure 1 isa view of a lamp
showing thefilament bent outwardly and with-
out the spiral leading-in wires, and I'ig. 2 a

view of a lamp with the ends of the filament

bent inwardly and provided with spiral lead-
Ing-in wires. |

A is the inclosing-globe, and B the Inner
stem or wiresupport, of an incandescing clec-
tric lamp. O is the flexible carbon filament.

In Fig. 1 the filament C is bent outwardly
near its ends, and in Fig. 2 the ends are bent
imwardiy. The leading-in wires 1 2 are flat-
tened and taper outwardly near their ends,
and are bent into a cylindrical form ,;u"mmd
the filament, as shown in my application No.
91,955, A ring or washer, @, is placed around
the ¢ylinder, and clamps it closely against the
filament.

In Ifig. 2 the leading-i in wires within the
globe are formed into slnmls b . ‘The bent
form of the filamentand the spirals of thelead-

ing-in wires readily permit the longitudinal

expausion and ceontraectionof thecarbon under
the various temperatures to which it is suab-
The bent wires of Fig. 1, being
flattened as described, are also flexible, and
permit the filament to expand withoubinjury.

A mass of metal 1s employed in the clamps
larger than that necessary merely for clamp-
ing, and so large as not to be readily affected
by the heatof theincandescent p‘ublclo& which
are continually transferre<d to it.

What I claim 18— |

- 1. The flexible carbon filament of an 1ucan-

descing electric lamp,formed asanarch orloop
with straight or approximately straight sides,
and having a single bend near each end in a
direction perpendicular to its sides, substan-
tlally as set torth.

2. Inanincandescingelectriclamp, the com-
bination, with the ﬁ]ament bent horizontally

near its ends, of the continuous expansible

leading-in wiresattached thereto suhslfmntmll}
as "mfl for the purpose set forth.

3. Inanincandescingelectriclamp,thegrad-
unally-enlarged leading-1n wires, snbstantially
as set forth. |

4. Inanincandescing electriclamp,thelead-
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ing-in wires having their greatest mass of metal l for holding said filament, substantially as set
fOI‘Lh. . IO
'|

at their ends, such ends being flattened and

- formed into clamps for the incandescing con- This specification signed and witnessed this
~ductor, substantially as set forth. 8th day of May, 1883. |

5 5. Inaninecandescing electric lamp,the com- ' THOS. A. EDISON.
‘bination, with the filament having horizon- Witnesses: -
tally-bent ends, of the spiral gradually - en- WM. H. MEADOWCROFT,

larged leading -in wires formed into clamps H. W. SEELY.
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