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To aZZ ~ ~ 1 1 , 0 7 7 ~  it m r ~ g  C O ~ L C C T ~ L :  

Be i t  Bno~vn that  I, IIENRY GEEEN, a citi- 
zen of the Lrnitecl States, residing a t  IIartforcl, 
in  the county of Hartford ancl State of Con- 

j necticut, have invented certain new and nse- 
f ul Improvements in Incandescent Lamps, of 
which the following is a specification. 

This inveiltion relates to an'improvement in 
electric larnps of that class conlmonly known 

ro as "incandescent" lamps, as clistinguishecl 
from "arc" lamps. 

The object of the invention is to dispose a 
filament in  the bulb so that the same will 
constitute a loop bent upon itself, arid by 

I j snch disposition of the filament practically 
free the same from vibrittion, ancl so that  a 
much larger filament with relation to its 
lcngt,h, together with a much smaller bulb 
than is 1101~ in ordinary use, can be obtained 

2 0  with a corresponcling increase of light; and 
a further object of the invention is to provide 
means whereby saicl filament will remain in 
bent abnormal position. 

I n  the accompanying drawings, foiming 
25 part of this specification, Figure 1 is a side 

perspective view of the improved filament as  
clisposecl in  an  electric-lamp bnlb. Fig. 2 is 
a front elevation of the same as shown in 
Fig. 1. Big. 3 is a view showing the filament 

30 cletachecl from the b ~ l l b  and before the same 
is bent in transverse clirection. Fig. 4 is a 
side elevation of the same, showing the fila- 
ment after the samehas been bent in its trans- 
verse direction and having the anchor or holcl- 

35 ing:piece attachecl thereto. 
Similar characters indicate like parts in all 

the figures of the drawings. 
The invention consists, in  the preferred 

form thereof herein shown ancl clescribecl, of 
40 the metallic bulb-holcler 10, provided with a 

bulb 11, support,ecl thereby. 
The filament (designated in a general way 

by 20) is connected in the ordinary manner 
to the positive and negative condnctors 12 

15 and 12' of the ordinary construction, said 
concluctors leading from the shank 13 of the 
bnlb and connecting with the usual contact- 
pieces, (not shown,) whereby the current is 
conducted to and away from the lamp. 

50 The filament 20, after the same is attachecl 
to thc condnctors, is first bent into the form 

of a, single loop 1-1, preferably enlmgecl a t  its 
lower encl, as  shown, for instance, in Pig. 3, 
whereby the middle portion of the filament8 
is bronght wncler considerable tension in one 55 
direction and nnder some tension around its 
entire length. The filament a t  or below the 
middle portion of its length is then bent in 
a transverse direction, (shown, for instance, 
in Figs. 1, 2, and 4,) forming a seconcl loop Go 
15, likewise preferably enlarged a t  its lower 
encl. By this seconcl bending of the filament 
in a direction transverse to the first loop saicl 
filanlent is brought under a f nrther tension, so 
that when the anchor or holding-piece, here- 65 
inafter described, is disposed in position con- 
necting said filament with the holder saicl 
filament is nnder a tension in two directions 
transverse to each other, and by it,s second 
flexure from its practically normal to itls ab- 70 
normal position i t  has a constant tendency, 
owing to its constmction, to spring from such 
abnormal bent position (shown, for instance, 
in Figs. 1,2, ancl 4) towarditsnormal position. 
(Shown, for instance, in Pig. 5 . )  Therefore, 7 j 
owing to its high spring-tension, the vibra- 
tion thereof, when bronght to a state of in- 
candescence, is very materially restricted 
and practically eliminated, except by violent 
movement of the bulb or support,, so that in  80 
m e  the lamps made in accordance with this 
invention are much longer lived than those 
in which the filament is brought under ten- 
sion in  only one clirection or in  two directions, 
but without snch a tension as wonlcl cause i t  85 
to spring back toward its normal position un- 
less positively held in  such abnormal posi- 
tion. Moreover, in practice the tension ex- 
erted on the filament by bending the same in  
two directions also operates as a test for cle- go 

0 causes tecting weak f i l a m e n t s , ~ ~  such bending 
filaments having weak spots therein to break, 
thereby saving in practice the work and timc 
usaally expended in completing such lamps 
having filaments with weak spots. 95 

The filament is so constructed, as  before 
stated, that when bent under relatively-high 
spring - tension into its abnormal position, 
forming the seconcl loop, i t  has a constant 
tendency to spring back toward its normal I O O  

first-loop position, (shown, for instance, in  
Fig. 5,) and in  orclcr to Beep saicl filament in 



such abnormal bent position, (sliowu, lor in- 
stance, in Figs. 1, 2 ,  and 3,) and therefore 
under relatively-high spring-tension, an an- 
chor or holding-piece 16 is provided, having 

j one end connected to the free end of the loop, 
as a t  17, preferably a t  the midcllc thereof, 
and its other end sealed in the seal 1s of the 
bnlb or holder, whereby the filament is helcl 
with such high sp~ing-tension out of its nor- 

10 mal position that ~~ibrat ion thereof is practi- 
cally eliminated, as before stated. 

I claim as my invention- 
1. In an electriclamp, the co~nbinatio~i with 

a bnlb having electric conductors therein ; of 
15 a filament connectecl to saicl conductors, ~ n c l  

bent to form an enlargecl loop under tenslon, 
and bent out of its normal first-loop position 
into abnormal transverse position to form a 
second enlarged loop, mlcler relatively-high 

2 0  spring tension, whereby saicl filament lias a 
constant tenclency to spring baclr towarcl its 
normal first - loop position; and means for 
liolciing saicl filanient in its abnormal posi- 
tion, and thereby prevent saicl filament from 

z j springing back ton-arcl its nornml first-loop 
position, and  liereb re by vibration thereof is 
substantially eliminated, snbstanti:tlly as clc- 
scribecl. 

2. In an clectlic l:~mp, the conibination with 
30 a bulb having electric concl~ictors therein; of 

a filament connected to sdcl concluctors, and 
bent to form an enlarged loop under tension, 
ancl bent ont of its normal first-loop position 
into abnormal transverse position to form a 

jj second enlargecl loop, uncler relatively-high 

spring tension, whereby saicl filament lins n 
constant tendency to spring back toward its 
nor~nalfirst-loop position; and an anchor hav- 
ing one end connected to saicl filmncnt ad-ja- 
cent to its free upper portion, ancl its other 40 
end connected to saicl bnlb, whereby said filn- 
ment is helcl in its abnormal bent position 
under high spring tension, and is prevented 
from springing back towarcl its nornlal first- 
loop position, and whereby vibration thereof 45 
is substantially clirniuatecl, substtantially as 
described. 

3. I11 an irlcandescent electric lamp, the 
combination with a bulb having elcctric con- 
ductors therein, of a filament connectecl to jo 
said conductors and bent to form a loop under 
tension, and whereby said filament will be 
under tension in one direction; and bent out 
of its norlnal f rst-loop position into abnormal 
positio~i lo form a second loop under rela- 55 
tively-high spring tension, and diereby saicl 
filament will be uncler tension in another cli- 
rection and whereby said filament has a con- 
stant te~iclencjr to spring back toward its nor- 
mal first-loop position; and means for holcl- C c  
ing said loop in its abnormally-bent seconil- 
loop position, and thereby prcrent its spring- 
ing baclr towarc1 its norinal first-loop position, 
and whereby vibration of saicl filament is 
substantially climinatecl, snbstantially as cle- 6: 
scribed. 

TIENRy GREEK. 
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