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To all zohom it nzci?~ concern: 
Be i t  lruomn t l ~ n t  I ,  I-IIRAII S. ~ I A S I ~  O F  

the city of Broolrlj-11. connty of Kings, i111tl 
State of New Yorl;, have i ~ ~ v e ~ ~ t e t l  cct tail1 I I ( ~ W  

5 and nsefvl Ialprown~ents in Electric La~nl)s,  
of which the following IS a spwificatio~l, ref- 
erence bei~lg had to the nccon~panging draw- 
ing, which forms a part hereof. 

Myir~ver~tio~i 1-elates more particul:~rly to the 
I o class of la111psli110\\111 as L L  i ~~cml ( l e sce~~  t" 1ani1)s7 

iu whicli light is produced by the incnncles 
cewe of a cont i~~nous strip or conductor of low 
conductit-itg, fhrn~ing imrt of an electrical cir- 
cuit. 

1 5  111 such lan~l)s,  as they hare bcen 11eretoSol.e 
co~st~uctecl ,  the i ~ ~ c a n i l e s c c ~ ~ t  lm-t of t11eli1111p 
has usoally bee11 surron~~iletl with n closed 
glass globe, and in order to protect such part 
from ntn~osl)l~eric oxygen the air has bee11 

20 wore or less ~)erfectlycsl~anstetifion~ tl~eglobc, 
and in solr lecases~~itroge~~ 11itsbee11 introdaced 
illto the globc to t1isl)lilce the air. 

I t  has been fon~rd estrc~nely tlifficult ill prac- 
tice, if ~ ~ o t  itltogetl~er i~nl)ossible, to remove or 

25 exclude all air froln the globc by s11c11 means, 
and, as is well l;uon-11, the coi~clnctor or light- 
giving part of t l ~ e  lanlp cleterioi~ates w r y  
icllx if even a very small amomlt of free osy- 
geu comes iuto contact with i t  w11e11 it is liigl~ly 

30 heated. This is especially trnc when the iu- 
caudescent part of the lainl) is ~nacle of carbon. 

My improremel~t cousists ill ilisplaci~rg the 
air coutained in the transl~areiit globe with :r 
liquid h\-drooarbon, prefesably gnsoline, and 

35 then expelling sncl~ liquid by heat and es-  
hausting the globe, so as to leave in i t  a Ily- 
clrocarbon racnLun or :L higlily-nt~ennatetl at- 
mosphere of h~drocarbou vapor surrouudiug 
the conductor or light-giving part of the lamp. 

49 I h a r e  also devised an improved n~etl~ocl of 
sealing the month of the globe. 

I n  the clrawing, 31 is a, glass globe n~acle 
with a long i~eck, as shown, so as to remove 
the sealecl part to some distance from the hot 

45 carbon. B N  are carbon connectio~~s supported 
by the roils Y aud Y. 0 is a thin slip of very 
dense carbon joiuecl to its supports N N with 
ball-and-socket joints of the same material, so 
as to  prevent the fractnring of the condnctor 

50 by any slight cliange of position with refer- 

wce to its sul)ports. P is a clanlp for holdiug 
the rods X a11t1 Y. 6,) is a cock, autl R is a 
plue, of wood or other ~ ~ ~ s n l a t i n g  iuaterii~l, fit- 
teti to the 111ont11 of the globe RI, and having 
holes through i t  to receive the rods X m c l  Y 55 
%nil the cock Q. S is was or pitch nlelted 
rntl apl)lied to the 1)l~ig R for the purpose of 
making a tight joil~t mtl reriileri~tg tlie pl11g 
impervious to air. T is wax applied to the 
:ock Q and its conuectio~~s to p r e r e ~ ~ t  leakage. 60 
U U are the electrical connections, and V is a 
base, wllicli may be made of brass, iron, or 
~ t l ~ e r  suit:~ble material. 

The lamp is prepared for use as follo\vs : 
:'he carbon couilnctor and its supports being 65 
1)lacetl ill l)osition, : I I I ~  the plug 1i sealecl into 
the mouth of the g!obe with melted shellac and 
copi~l, autl the u-hole cemented into the base, 
the I : L I ~ ~ )  is i ~~ve r t ed  ant1 filled tllro~igh the 
cock O, nit11 :L ve~'yligl~t ~ ~ L S O ~ ~ I I I - .  This should 7 0  
be allowecl to reulaii~ ill the lamp for about 
two days, or until i t  llas ~)euetrated into all tlie 
pores of the c a r b o ~  and its a t lachme~~ts ,  and 
displaced all tli~ces of atmospl~enc oxygen, 
W I I ~ I I  the i~~ re r t e i l  1n111p is placed in hot water 75 
and the cock Q opcnetl. Tl~egasolineis quick- 
IS ~olatil ized and driven ont, mcl the rush of 
gasoline vapor c:uries ont a11 air -bubbles. 
\Vhcn about l~a l t  the gasoliue is thus boiled 
oat, the la1111) is removed from the hot water 80 
aud 1)laced r ig l~ t  side L I ~ ,  and tl~ecockisagain 
opened while there ren~ains quite a lwessnre 
of vnpor in the globe, so as to blow oat there- 
maiutler of the liquid gasoline. Care should 
bo talren to close the cock before any air 85 
call get in. The cock is then attached to an 
esl~nusled receiver, or to ail air-p~unp, aud all 
the vapor remainiug in the globe is exhausted 
as l)erSectlyas l)racticalde. When this is done 
there will ren~ain ouly an extremely rarefied go 
vapor of gasoline in the globe s~~rounc l ing  the 
contloctor, a ~ i d  the cock is closed m d  sealecl 
with was, so as to prevent all leakage of air. 

Upon tlle heating of the carbon conductor 
by the passage of the current i ts greet heat 95 
dccoiuposes the gasoliue vapor imu~ecliately 
co~~tiguons to i t  and precipitates a slight coat- 
lug of carbon talcen from i t  upon the llottest 
part of the incn~~tlescent conductor, which is 
thus slightly increased in size a t  its weakest r o l  



p o i ~ ~ t s  and made of greater density, while if 
there slionlil be any trace of free oxygen pres- 
ent i t  monld be taken up by the fine particles 
of carbon a t  the moment of their liberation 

5 from the hydrogen, ant1 not attack the solid 
carbon a t  all. 

Ally other suitable I~ydrocarbon may be used 
iu place of gasoline, althougll I prefer gnso- 
l h e  on account of its capacity for penetrating 

IO all the pores of the carbon and driving ont the 
air coritairiecl in them. 

Having thus described iny invention, what 
I claim as new, and desire to secure by Letters 
Patent, is-- 

15 1. I11 an electric 1~1,mp Imving its light-giv- 
iug part inclosed in a sealed globe, a hytlro- 
carborl vacuum or 11ighl~--~:trefiecl hpdroc;~rbon 
vapor, snbstautially as described. 

2. 111 an electric lamp, a contil~nous con- 
2 0  ductor of carbon, atlsptetl to he~cndered incan- 

tlescent b y  the passage of a current of elec- 
tricity, in co~nbination with a sealed globe in- 
closing such conductor in a, hydrocarbon vac- 
num or highly - rarefied hydrocarbon vapor, 
substaut,ially as  described. 2 5  

3. The process of producing a, ~ ~ a c n n m  in the 
globe of an electric lamp, which consists in 
tlisplaciug the air contaiuecl in i t  with a, liquid 
l~yclrocarbon, expelling a portion of snoh hy- 
drocarbon by heat, and exhausting the remaill- 30 
der, substantially as  describecl. 

4. The combination, i n  an electric lamp, of 
the p111g R, the base V, the globe M, and the 
cock Q with the wax or pitch S and T, sub- 
stantially as tlcscribecl. 

IIIRhPI1 S. MAXIM. 

Witnesses : 
JAMES 1L F. KELLY, 
C:EOIZGE R. WILLIANSON. 


