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To all zohoi~t if may concern: 
Be i t  lrnown that I, JOSEPH WILSON STVAIT, 

a subject of the Queen of Great Britain and 
Ireland, and residing a t  the town of Newcastle- 

5 upon -Tyne, England, chemist, have invented 
certain Improvements in and relating to Iu- 
candescent Electric Lamps, (for which I have 

. obtained a patent in Great Britain, No. 4,202, 
dated September 39, 1881,) of which the fol- 

ro lowing is a specification. 
My invention relates to an improvement in 

oleotric lamps wherein light is produced by 
heating to a high degree of incandescence a 
thin filament. of carbon cont,ainecl in a vessel 

I 5 from which atmosphericair hasbeen exhansted, 
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- 

' ao tact or connection between the ends of the car- 
bon filaments and the metallic sockets ant1 
wires which convey the electric current to and 
from the filaments. 

Hitherto i t  has been found almost impossi- 
25 ble to  make a sufficiently perfect contact be- 

tween the filaments and tlie metallic sockets 
by the compression of the sockets on the fila- 
ments, the tendency being in tbat case to local 
action of the electric current a t  the points of 

30 contact, and consequent excessive heating of 
those parts and disintegration of the carbon, 
with the final result of the lamp-glass becorn- 
ing obscured and the sockets fusing. To avoid 
this great difficulty and defect in tlie construc- 

35 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 
metall~c sockets into which the ends are in- 
serted, My mode of procedure in accomplish- 

40 ing this object is as  follo~w : 
I make the metallic sockets which receive 

the ends of the carbon filament of any suita- 
ble metal, but preferably of platinum, and of 
a form varied to correspond with the shapeof 

45 the filament. If i t  be a filament of a cylin- 
drical section, I form the ends of the two mires 
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 

$0 its section is n line of greater or less lerlgth, 

theu I shape the sockets so that the cuds of 
theflattened filament nrehelcl between sockets 
which are flat sur',aces of metal. The sockets 
having been formed as described, I attach 
them to a short stem of glass rot1 or tubing by 55 
fusion by weans of a blow-pipe. so as to be 
connected together firmly in pairs, aud with 
the sockets i u  the proper position relatively to 
each other to receive tllc ends of the carbon 
filament,which is usuallyof the form of aloop 60 
or arch, sometimes with one or more spiral 
convolotion~. In to  the sockets thus arranged 
I insert the ends of thc carbon arch, the 
sockets ant1 tilnments being relativeiy of the 
proljer form, so as to fit closely to each other. 65 
I then treat the nlountecl filaments in one or 
other of the following ways-that is to say, 
I coat the filameut with copper by any well- 
known electrotype process in every part ex- 
cept the parts inserted in the socket aud a 70 
very short length begond, amounting to about 
one millimeter, or even less. After removal 
from tlm electrotyping-8th I carefully wash 
and dry the filament, and I then immerse i t  in 
a bath of aniline-oil, chloroforn~, benzole, ben- 7 5  
zoline, olive-oil, or an_v other suitable liquid or 
vapor from which carbon deposits by the ac- 
tion of heat, and while immersed iu one or 
other of these liquids I pass an electric cur- 
rent through the filaments, the electric current 80 
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 
distance from the ends of the sockets, become 
so strongly heated that a deposit of carbon 85 
takes place a t  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 i t  has taken place, 
is produced, and the welding together of the go 
~ockets  and ends of the filaments already re- 
ferred to is e8ected. The copper deposit is 
removed in any suitable wax. 

Instead of localizing tlie heatingof the parts 
on which the carbonaceous deposit is reqaired 95 
to take place, in the manner descri bed, the same 
end may be obtained or ekl'ected as follows: I 
immerse the filaments in a bath of mercury or 
other suitable liquid metal nearly up to the 
point of attachment to the sockets, a suitable IOQ 



carbonaceous liquid or rapor filling the bath 
abore the nIercury or other s ~ ~ i t ~ ~ b ! c  liquid 
metal, and an  electrical current of suitable 
strength,as beforedescribed, being then passed 

5 through the connecting-mires aud the portion 
of the filament not immersed, the carbonaceous 
deposit before described mill be produced; or 
a similar result may Ire obtained by placirrg it 
bridge, of metal or carbon, iu the nature of a 

10 clip formed by two bars of metal or carbon 
held together by two slight springs, across t l ~ c  
carbon filaments monnted, as already de- 
scribed, a t  a point very near to the point of 
attachment to the sockets, and so as to divert 

1 5  the current of electricityfronr passing entirely 
throngh the cutire length of the filament, so 
as  to contino such current to that portion of 
the filament adjacent to the socltet,autl which 
is required to be locally heated. 

2 0  The ~uounted filament, with thcbritlgiug clip 
across it,is then immersed in the carbonaceous 
liquids or vapors alreadyreferred to, aud elec- 
tricity is passed through the connecting-wires, 
as  before described, and so as  to produce the 

2 j desired local henting and the required deposit 
of carbon. 

111 the accompanying drawings, Figure 1 rep- 
resents the finished article,A bemg tlte cdrbon 
filament; 13, the sockets ; C, the glass between 

30 the sockets, and D the carbon deposit; and 
Fig. 2 is a diag+%m illustrating theweldiug or 
uniting operation. I n  said latter figure the 
carbon filament, tho socket, and the glass arc 
lettered as in Fig. 1, while E is a ressel con- 

35 taining aniline-oil, iu which the filament and 
ends of the socket are immersed ; F, the cop- 
per deposit, and G the mires for conveying the 
electric current to the ~ o c l i ~ t s .  

Aniline-oil is preferably used as the meiliuu~ 
from which carbon is deposited, as I h a m  from 40 
my cxperi~neuts fouucl i t  to possess special ad- . 

vantages in this regard. 
Having now fully described my said iuren- 

tion ant1 the manner of carrying the same into 
effect, what I claim is- 45 

I. In an incandesceut clectrio lamp, a car- 
bou filament uuited by a carbon deposit of the 
character described to the metallic sockets, 
substantially as  set forth. 

2. The tnethod of uniting thc ends of tho 5 0  
carbon filaments to the metallic sockets by pro- 
ducing a local electrical heating, and thereby 
forrniug a coating or deposit over the junction, 
snbsta~itially as  described. 

8. I11 the production of a carbon cleposit 55 
through electrical heating, the improvement 
consisting in immersing the article to be cov. 
ered in aniline-oil and electrically hentiug it 
~-i+hile so immersed, substaritially as  ileseribed. 

4. In  producing tho  local carbon deposit 60 . 
above ~nentiotied, the improvement consistirlg 
in applying a ~uctallic deposit by electrical ! 
action to the part of the filament reqilired to 4 

be kept cool, and on which carbou deposit 
is not to take place. 

111 mituess whereof I have sigued my name 
65 

to this specification in  the presence of two sub- 
scribing mituesses. 

JOSEPH W. SWAN. 
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