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To d l  zol~om tt nzmj co)zcern : 
Be i t  known that I, JOHN H. GUEST, of 

Brooklyn, Kings county, New Yorli, hare in- 
vented certain new and useft11 Improvements 

5 in Electric Incandescent Lamps, of which the 
following is a specification. 

My invention applies more especially to in- 
canclescent electric lamps in which the lomi- 
uaut portion is inclosed in sealed and eshaust- 

A 

10 ed glass globes; and the chief object of my 
present improvement is to hermetically seal 
the globe a t  the points where the circnit-mires 
issue therefrom. Heretofore this has been ef- 
fected either by sealiug or welding the plati- 

15 num circnit-wires directly into the glass of the 
globe, or by the use of certain plastic cements. 

Now, the chief feature of my present iuvea- 
tiou consists in sealing the wires in t,he globe 
by m a n s  of a filling of metal deposited around 

2 0  the wires in the tubes or necks of the globes 
thro~1g.h mhich the wires issne, such metal fill- 
ing belng preferably of a composition having 
a strong chemical aclhesion for the glass, and 

b bei~g~preferably drawn into the tubes around 
25 the wires while in a molten state, so as to ad- 

liere chemically to both wire and glass, thus 
rendering the joint perfectly air-tight, and by 
means which are both simple and inexpensive. 

My improvement also consists partly in the 
30 mode of performing the aforesaid operation, 

and in certain details of construction of tlie 
lamp a t  the end where the wires issue, as here- 
inafter fully set forth. 

Figure 1 of the annexed drawings repre- 
35 sents an elevation of my improved electric lamp 

completed and embodying the features here 
claimed, the end a t  ml~ich the mires issue be- 

r ing broken away and shown in ceniral verti- 
cal section. Fig. 2 is an elevation showing 

40 the lamp in one of its unfiuishecl stages arid 
illustrating my improred mode for sealing the 
wires into the globe. 

The globe n of the lamp is preferably made 
of glass in the usnal pear shape shown, with 

45 a smell or bulb, b,  a t  the contracted end, from 
which bulb two tnbular sterns or necks, c c, 
extend to allow the circuit-wires g g to issne, 
as  nsoal, from the illclosed carbon loop or 
other luminant part, d, to the external circoit- 

50 connections, e e. Before the carbon loop am1 
its circuit-wires are inserted in the globe, and 

before the globe is exhaosted, tlie large eud 
of the globe is formed mith a, wide neck, f, as 
seen in Fig. 2. The circuit-mires g g are of 
course properly connected nith tllc carbou 55 
loop d precious to the insertion of the same iu 
the lamp ; and to prepare the same for inser- 
tion the circuit-wires are seized by a special 
form of tongs, 112, a t  :b certaiu point from tlie 
conuectiou of the mires wit11 tlie loop cl, aucl Go 
the tougs, with tlie grasped loop and wires, is 
theuce inserted into tlie globe throngh the 
wide neck f, and tnored forward till the wires 
g g protrnde from the tubular stems c c and 
till the nose ofthe tougs seats agaiust the con- 65 
trackion 7~ in the uarrow end of the globe, as 
seen in Fig. 2. The handle end of the tongs, 
mhich will slightly protrude from the neck f, 
is now ~iicely wedged into the neck by the t i ~ o  
halves of a split shell-cork, i, so as to hold the 70 
tongs, mith its wires and loop, in the position 
described and shown in Fig. 2. The tongs is 
preferably so formed that its joint is about 
midway of its Iengt,h, so that the carbon loop 
d will lie freely in the opening between the 75 
grasping-jaws withoot beiug touclled by the 
laws, and the grasping ends of tlie jaws are 
esteuded laterally in the form of a T-liead, so 
as to seize the circuit-wires g g on either side 
of the center of the tongs, as will be nuder- 80 
stood from the drawings. 

The jaws a l W a ~ s  tend to close in their grasp- 
ing position by means of a, spring, and tbe 
graspiug-faces of the jaws have coiucident 
semicircular grooves, as illustrated by dottetl 85 
liues, to better receive and grasp the wires, 
and one jam has a projecting pin, mhich regis- 
ters with A V-notch in tile other j a ~ ~ ,  so as  to 
keep the jams a l m a ~ s  iu trne position aucl 
prevent any clispiacemeut of the wires when 90 
once grasped. The tougs, Qc., being now in- 
serted and secured, one eud of a, rubber coup- 
ling or bulb, 72, is slipped tightly over the neck 
j' of the globe aud over the protrncling end of 
the tougs, and the opposite end of the co~lp- 95 
ling is connected with the wideend of a moutli- 
pipe, 1, which is preferably made of glass ant1 
bent a t  right angles with the hmp-globe, arid 
terminated vi th a tip similar to the mouth-piece 
of a pipe. The parts beiug now formed aud l o o  
arranged as described and sholrn in Big. 2, a 
ladle or other ressel, r ,  of molten metal, IS lwo- 



cured, and the lttiiip-glohe, &c., is lield orcr 
the  same with the projecting vircs dippiog 
into the molten metal autl the tubular SteiIIs 
c c approaching tho surface oC the n~et;ll. The 

5 lamp is thns held for a few seconds until the 
wires are well hcatacl by conductioii from the 
metal, and until the glass neclrs c c are also 
highly heated in an eEcient yet safe 111a11uer 
by the hot air and direct radiation arising from 

l o  the  metal. The necks c c are then plnageil 
into the molten metal, preferablg o d y  to a 
slight distance, but well below the iilln of os- 
ides 011 the  surface, as seen in FIG, 2. !Pile 
moath of the  operator is theu appl~ecl to the 

15 ~ 0 ~ 1 t h - p i p e  1, ancl b-j- the act of ins1,iration 
the air is sncked out of tbe  globe sullicicntly 
to cause the molten metal to rise by :ttlnos- 
pheric pressure in the  necks c c to about tlie 
roots thereof, or to the point a t  which the necks 

20  spring from the bnlb. The toogne is thcu ap- 
plied to the aperture of tlie month-l~ipe so as 
to close the  same, aud the latup thus raised 
from the ~noltea metal, vlien iu a. fun seconds 
the  metal will solidify iu the  iiecl;s, ~ ~ l l e r i  the 

25 tongue call be remowl ,  andllic ~ i i m  wi!l  no\^ 
be llerla~etically sealed in the tltclis by inenus 
of the  solidified metallic depos~t  or filiiug 
around them. 

The ~ iccks  c c, as  1131 be observetl, are f1,lrccl 
30 a t  each end, so that  the metal in s l~ l i i~k iog  

teuds to become tighter in i ts  socliet. 'The 
metal used shonld preferably be of n Biiiil 
which has a, strong chemical adhesion for tlie 
glass of the globe. i l l l o p  of lead auil zillc 

35 possess this quality on account, presamably, 
of the similar composition of the glass in ~ 0 1 1 -  

taining oxides of lead ant1 other iiietals. 1 
prefer to use five per ccnt. of ziuc ui th  the 
lcad, but inany other formnlas u::iy be used. 

+o UTl~en this alloy is meltccl and dramn illto the 
wire zlecks of tlie globe, while both the wires 
and the glass are highly heated, as  before dc- 
scribed, i t  enters into stroug chemic~~l  atl l~e- 
sion with the surface of the  glass ant1 w ~ t h  the 

4 5  snrface of the copper wires, a r ~ d  forms a spe 
cies of weld or chemical nu1011 therewith. 
which reuders the  sealing of the  wires 111 the 
necks absolntely hermetic ancl air-tight, a r ~ i l i ~  
superior to the system of ~rcldiug or seahug 

50 of the platinnm wires directly into the glnss 
which latter is  all operation that  iequires tc 
be conducted v i th  great cnie m c l  accuracy tc 
be successfnl, whiie toy operation is simple. 
rapid, ailcl inexpensive, and, as compared rrit11 

55 ordinary plastic ceilaents, this mode of eliemi 
cal cementation of a moltea ~ne ta l  with thc 
glass and the circuit-wires is ob~ions ly  far sn 
perior. 

I n  Pig. 1 the solidified mctal is represenlei 
Go by solid black, and it will be obsel~ecl  that  it 

not or~ly fills the stems c c, l)ut  will extent 
along a, portion of the ],rotrnding wire, auc 
nill orerruli the stellis for :L slioit   list an^( 
from the extreiuit~-, thns renclering tlie seal 

65 more secure mcl strei~gtl~erliug the stems anc 
the mires. 

After the  \Tires are sealed in place by thc 

;olidiGcatioil of the ~netal ,  as described, tllc 
ulficishecl lamp is detncllcrl fmln tile bnlb 7; 
~ u c l  its montli piece I ,  t i10 corks i are J einovetl, 70 
~ u c l  tlie tongs m ol,euecl ca re fu l l~  and re~norcd  
'rom the lamp rrithont displacing or ilnpair- 
ng the carboil loop. The neck j'is the11 Iteatetl 
)y the glass-blower, aud is  c o ~ ~ t i a c t e d  : u ~ d  
? r a m  out;, and is  then attached to the  ex- 75 
~ a u s t i u g  appparntns. IVhen fully exhanstt'd 
he llecli is again heated till its sidw seal or t 

:lose together, and is tllcn clrawn off, n ~ l ~ e n  i t  
ail1 appear as  seen a t  J'l in Fig. 1, thus dc- 
achingthe csllansted lanip from tlieexhanster So 
aithoot breaking the racnoin in the lamp, in 
,he ~ l sun l  manner. TTl~cn the wires are tlins 
sealed in the lamp-globe and the globe e s -  
~ a u s t c d  and clctachec?, as seen in Fig, 1, I in- 
:lo80 a i ~ l  protect the  s t e m  c c and their pro- 85 
ruding wires by a I nbular sheath, 7 4  matlr? 
mfer,tbly of glass i l l  c~linclrical or barrel 
;Itape, ~ ~ l i o s l :  lover edge abuts closely against 
he bulb b, vliilc i ts  upper cud is preferably 

lored and scallopecl iuto n bell-shaped top, s, 90 
;imilar to a Ilon-er or tulip, tllns givii~g, the 
amp an o r u a m e ~ ~ t a l  Auis11: ant1 also serrlng :I A 

~sefn l  purpose, as will hereinafter appe:tr. 
T'Vlten tlie sheat11 n is properly placed, as  

lcscribeil, a i d  shon~n in Pig. 1, its interior is g ;  
[illed v i th  thin freshly-mixed or liqnicl plaster- 
11-paris, o, r h i c h  is pooret'l into the same 
xro~xud the steins c c, nncl allomcl to rise to 
bbont t l ~ e  base of the tulip-shaped tip, a s  illns- 
trntecl, so as  to fnllg submerge and conceal roc 
the stems, aucl also the greater part  of the  
projectiiig circuit-wires, the ends of whicl~, 
llonever, protrude above the 1)Inster into tho 
tnlilwxp. These e l~ds,  i t  sl~oultl be noted, 
Aonld be pre~ionsly deunded of' the  film of 105 

3olidificcl metal, so that  they shall prese~rt :L 
qood clean coppcr snrhce  Lor inalting a good 
co~iuection,ziid theseencis, wliichprojectabove 
tile l)laster, are bent or cnrved into s a s p e ~ ~ s o r y  
hooks, as  illustrated, which may be hung orlto I ro 
similar liool~s, v l~icl l  ternliuate the e x t c r ~ ~ n l  
circuit-con~iectiol~s in the ordinary manner, a s  
sliowi~ in Fig. 1. I t  may  no\^^ be nn~lerstootl 
Lhnt the plaster filling o of coarse locks the 
s l~eath in fir111 position abo~l t  the  stems and I 15 
their wires, and completely conceals and pro- 
tects these paits, aucl greatly streugtl~cns 
u h a t  woulil be otl~el\risc a f r d  part  of tlie 
lamp, :ind a t  the same time renders the seal 
a t  this part  more coml)icte. I t  nill be also ob- 120 1 
served that  as  the tulip-cup s estentls above 
the l~ooked end of the  vires i t  protects the 
same and conceals the colnicction with tlie es- 
ternal wires, and gives the whole lawp an or- 
nate and fi~iisheil aplaearance. 125 

I p'efer to coat the interior of the  sheath 11. 

~ i t h  a film 01' the same alloy used for sealing 
the wires, which fi11n r i l l  adl~ere  with great 
t e ~ ~ a c i t g n n d i ~ u p a r t  great strength to the glass, 
so tha t  even if i t  shoald he cracked i t  willxct 130 
remaill ill firm positiou. This film will also im- 
part  all oinalnerltal appearauce, for if the glnss 
be clear the e&ct will be that  of silrer, alld if 
the  glass be a ~ n b e r  a gilt; effect will be obtained. 




