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To all whom it may concern :
Be it known that I, JOSEPH WILSON SWAN,
a subject of the Queen of Great Britain and

. Ireland, and residing at the town of Newcastle-

upon - Tyne, England, chemist, haveinvented
certain Improvements in and relatlng to In-
candescent Electric Lamps, (for which I have

- obtained a patent in Great Britain, No. 4,202,
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dated September 29, 1881,) of which the fol-
lowing is a speclﬁcatlon

My invention relates to an improv ement in
electric lamps wherein light is produced by
heating to a high degree of incandescence a
thin filament of carbon contained in a vessel
from whichatmosphericairhasbeen exhausted,
or which contains gas which does not destroy
the incandescent carbon filament,

The particular object of my invention is the
rendering more perfect than hitherto the con-
tact or connection between the ends of the car-
bon filaments and the metallic -sockets and
wires which convey the electriec current to and
from the filaments,

Hitherto it has been found almost impossi-
ble to make a sufficiently perfect contact be-
tween the filaments and the metallic sockets
by the compression of the sockets on the fila-
ments, the tendency being in that case tolocal
action of the electric current at the points of
contact, and consequent excessive heating of
those parts and disintegration of the earbon,
with the final result of thelamp-glass becom-
ing obscured and the sockets fusing. To avoid
thls great diffienltyand defect in the construe-
tion of the lamps referred to, I, so to say, weld
or cement together by means of a deposit of
hard carbon the ends of the.filament and the
metallic sockets into which the ends are in-
serted. My mode of procedure in accomplish-
ing this object is as follows:

T make the metallic sockets which receive
the ends of the carbon filament of any suita-

- ble metal, but preferably of platinum, and of

45

SO

a form varied to correspond with the shape of
the filament, If it be a filament of a cylin-
drical section,I form the endsof the twowires
to which the filament is to be attached into a
tube of the size and shape of the end of the
filament, If the filament be flattened so that
its section is a line of greater or less length,

then I shape the sockets so that the ends of
theflattened filament areheld between sockets
which are flat surfaces of metal. The sockets

having been formed as desecribed, I attach .

them to a short stem of glassrod or tubing by
fusion by means of a blow-pipe. so as to be
connected together firmly in pairs, and with
the sockets in the proper position relatively to
each other to receive the ends of the carbon
filament, which is nsnallyof the form of aloop
or arch, sometimes with one or more spiral
convolutlom Juto the sockets thus arranged
I insert the ends of the carbon arch, the
sockets and filaments being -relatively of the
proper form, so as to fit closely to each other.
I then treat the mounted filaments in one or
other of the following ways—that is to say,
I coat the filament with copper by any well-
known electrotype process in every part ex-
cept the parts inserted in the socket and a
very short length beyond, amounting to about
one millimeter, or even less. After removal
from the electrotyping-bath I carefully wash
and dry the filament,and Ithen immerse itin
a Dbath of aniline-oil, chloroform, benzole, ben-
zoline, olive-oil, or any other suitable liguid or
vapor from which earbon deposits by the ae-
tion of heat, and while immersed in one or
other of these liquids I pass an electric cur-
rent through the filaments, the electric current
being of such strength that the parts of the
filaments on which there is no deposit of cop-
per,and also the ends of the sockets and some
distauce from the ends of the sockets, become
so strongly heated that a deposit of earbon
takes place ai and upon those parts; and I
continue the operation until a considerable de-
posit of carbon,resulting in a bulbous enlarge-
ment of the parts onwhich it has taken place,
is produced, and the welding together of the
sockets and ends of the filaments already re-
ferred to is effected. The copper deposit is
removed in any suitable way.

Instead of localizing the heatingof the parts
on-which the carbonaceous deposit is required
totake place,in the mannerdescribed, the same
end may be obtained or effected as follows: I
immerse the filaments in a bath of mereury or

other suitable liquid métal nearly up to the

point of attachment to the sockets; a suitable
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carbonaceous liquid: or vapor filling the bath
above  the mercury or other suitable liquid
metal, and an electrical: current of suitable
strength, as before deseribed, beingthen passed
through the.connecting-wires and the portion
of thefilament not immersed, the carbonaceous
deposit before described will be produced; or
a similar result may Le obtained by placing a
bridge, of metal or carbon, in the nature of a
clip formed by two bars:of metal or carbon
held together by two-slight springs, across the
carbon filaments mounted, as already de-
scribed, at ‘a point very near ‘to the point of
attachment to the sockets, and so as to divert
the current of electricity from passing entirely
through the entire length of the filament, so
as to confine such -current: to ‘that portion of
the filament:adjacent to the socket,and which
is required to be'locally heated.

The mounted filament, with thebridging clip
aeross it,is then immersed in the carbonaceous
liquids or vapors already referred to,and elec-
tricity is passed through:the.connecting-wires,
as before described, and so: as:to.produce the
desired Tocal heating and therequired deposit
of carbon.

In the accompanying drawings, Figure Lrep-
resents the finished article, A -being:the carbon:
filament ;' B, the sockets ; €, the glass between
the soclkets, and ‘D ithe carboun deposit; and
Fig. 2 is a diagram illustrating the welding or
uniting : operation. . In said latter figure the
carbon filament, the socket, and the glassare
lettered as in Fig. 1, while I is a vessel con-
taining aniline-oily in which the filament and
ends of ‘the socket are immersed ; I’y the cop-
per deposit, and G the wires for conveyingthe
electric current to the sockets.

Aniline-oil is preferably used as the mediom :
from which carbon is deposited, as I have from 4o
my experiments found it topossess special ad:
vantages in this regard.

Having now fully described my said inven-
tion and the manner of carrying the same into
effect, what I claim js— 43

1. In an ineandescent electric lamp, a car-
bon filament united by a carbon depositiof the
character -described  to the metallic: sockets,
substantially as set forth,

2. The method of unitiug the ends of the 50
carbon filaments to the metallic sockets by pro-
ducing a local electrical heating, and thereby
torming a coating or depositover the junction,
substantially as described.

3. In: the production of a carbon: deposit 55
througl  electrical ‘heating, the :improvement
consisting in immersing the article to be cov:
ered in aniline-oil ‘and clectrically Leating: it
while so immersed, substantially as described.

4. In producing ithe local: carbon. deposit 6o
above wentioned, the improvement consisting
in applying a metallic deposit. by electrical
action to the part of the filament reqaired to
be kept cool, and on which the carbon deposit
is not to take place. 65

In witness whereof I have signed my name
to thisspecification in the presence of two sub-
sceribing witnesses.

. JOSEPH W. SWAN,

Witnesses:
ROBT. GREENE WALDEN,
Solicitor, Newcastle-upon-Tyne.
FREDERICK WALTER DENDY,
Solicitor, Newcastle-upon-Tyne, England.




