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Ib  a22 whom it ma?/ concern: 
Be i t  1;nown that I, IIe~c,\r.ix J. JAEGER, a 

citizen of the United States of America, and 
a resident of Weehawken, county of I-Iud- 

5 son, State of Kew Jersey, have invented cer- 
tain new and useful Impro~ements in In- 
candescent Lamps with Concentrated Me- 
tallic Filaments, of which the following is 

a Ion. a specific t' 
10 This inrention has reference to improve- 

ments in metallic filament lamps. 
It pertains particularly to lamps provided 

v i th  so-called, concentrated metallic fiIa- 
ments as the incandescing body. These con- 

15 centrated filaments contain a relatively long 
incandescing wire in a rather small space, 
therefore both the metallic filament and the 
light emitting therefrom are concentrated 
and the size of the bulky lamp globes may 

20 be reduced which is an advantage in ship- 
ping. 

Heretofore incandescing filaments were 
permanently secured or attached to the 
leads, supports, or anchors. The present. 

25 concentrated filaments, howe\-er, are loosely 
mounted on the leads, supports or anc11o.w 
but certainly serve to complete the circmt. 
When rendered incandescent these loosely 
mounted concentrated filaments, although 

30 espanding. do not estend in the longitudinal 
direction. but shrink and become shorter by 
reason of their coiled construction. The sin- 
gle coils espand and estend, but as the fila- 
ment is loosely mounted the single vindings 

35 contract. they get closer together and the 
 hole filament becomes shorter whereby the 
light is concentrated. It is wident that this 
construction of lamp insures perfectly safe 
transportation and the loss through break- 

40 age or bending while in railroad cars and 
the like is practically nil became this par- 
ticular construction of lamp with a loosely 
mounted filament requires somen~hat heavier 
leads of high fusion point and substantial 

45 supports or anchors within the lamp which 
do not bend so easily. 

The norel lamp may be made both for 
high and lorn voltage and candle power. 
For small lamps, such as automobile head 

50 lights, a single short concentrated filament 
is sufficient while for high voltage and can- 
dle power lamps a number of short, con- 
centrated metallic filaments are arranged in 

g5 peculiar manner in series, representing a 
long filament in sections, all as will be fully 

described hereinafter with reference to the 
accompanying drawing,. in which : 

Figure 1 represents in elevation,. partly 
broken away, an incandesccnt electr~c lamp 
with a concentrated metallic filament loosely so 
mounted therein, embodving in desirable 
form the present improvements. Fig. 2 
s h o w  on an enlarged scale the leads and a 
short concentrated filament not yet mounted 
thereon. Fig. 3 illustrates in elevation, sa 
nartly broken away, an incandescent lamp 
with a multiple of short concentrated fiIa- 
ments therein, arranged in series. Fig. 4 
illustrates on an enlarged scale the arrange- 
ment of a multiple of short concentrated 70 
filaments in series as used in the lamp shown 
in Fig. 3. 

Similar characters of reference denote 
like parts in all the figures. 

I n  the drawing a represents the lamp 76 
globe, b is the stem or support and c, d are 
the leads. Each lead connects with a short 
pkitinum wire c', d' in the usual manner. 
The other end of the platinum wire C' con- 
nects v i th  a fine conductive tube e and the 80 
other end of the wire d' with a similar fine 
tube f .  The lower portions of these fine 
conductire tilbes accordingly are fused into 
the solid portion of the stem or support, to- 
gether wit11 the fine platinum wires, as 85 
shown in Fig. 1. From the fine conductive 
tube e a rather h e a ~ y  terminal g rises and 
from the fine conductive tube f a similar 
terminal JL also estends upward. The lower 
ends of these terminals are permanently se- 90 
cured to the conductive tubes e, f wh~le  the 
upper end portions g'? h' are bent inwardly 
at approximately a rlght angle thereto, as 
best shown in Fig. 2. These terminals g, h 
consist of higl?ly refractory material of a 96 
high fusion pomt such as tungsten, for in- 
stance, they are of sufficient thickness so as 
not to become incandescent when the cur- 
rent passes. 

The top end portions g', h' of the ter- 100 
minds I/, h are purposed to support a short 
concentrated metallic filament i which is 
composed of fine helical windings forming 
practically a tube beca~~se the windings are 
very close together. The short concentrated 106 
filament is loosely mounted on the said end 
portions g', h' of the terminals. It mav 
also be snugly thereon but is not secured or 
connected thereto in any manner of form. 
Such loose mounting of the concentrated 110 



fi  l : ~  rrwnt is c f i ~ t c ~ t l  1 cry quickly whidi re- 
s t  in : : o : L ~ S  The filnlncnt 
c;lri not b ~ w k ,  mllcn cold or inc:~r~clc,sccnl, 
t l i l~)~rgl l  e.sp:lnsion ant1 contraction; a t  the 

5 s:me time the conducti~i ty and collnection 
is perfect wlien heated up. During use 
the incandescent filament, being loosely 
mounted. expands in the direction of its 
windings but contracts in  the longitudinal 

10 direction without strain because it is not 
permanently connected to  anything. Un- 
less \~i l l ful lv ox-er-heated by current the 
loosely mounted filament is under no strain 
and the supporting end portions of the ter- 

15 minals do not fuse because thev are rela- 
tively heavy and of material of a high fusior 
point. 

The described lamp with a single concen- 
trated tungsten wire spiral is preferably 

20 used for  snlaller lamps of 1o.w voltage and 
limited cnnclle power as, for  instance, 
al~ton~obile head lights. Fo r  lamps of high 
~ o l t a g e  and candle power which require a 
long filnment these short concentrated fila- 

25 ments are arranged in sections, in  series a s  
she\\-n in  Figs. 3 and 4. I n  order to render 
this possible the stem b' is provided cen- 
trally with a short third tube j which car- 
ries a solid glass ring B from which a plu- 

30 rality of anchors Z extend upward as shown 
in Fig. 3. The leads m, n are arranged in  
snbstantially the same manner as  described 
in connection with Figs. 1 and 2 and their 
top end portions m', n' support each oneend 

35 portion of a short concentrated filament o. 
The  anchors consist of bent metal mires 
nhich are fuseil into the glass ring Jc. 
These anchors preferably are slightly sepa- 
rated tonard the top and have end portions 

40 Z' bent a t  practically a right angle thereto 
in  opposite direction, as  best shown in  Fig. 
4. Each of the end portions I' of the an- 
chors Z supports one end portion of a short 
concentratecl filament.. I n  this manner a 

48 multiple of short concentrated filaments 
may be mounted in one lamp i n  series be- 
cause the inner ends of the anchors are in- 
sulated by the glass of which the ring 7c is 
composecl. The current passing through 

50 one terminal then goes through one short 
concentratecl filament, an anchor, a second 
concentratecl filament, a second anchor, and 
so forth, and passes out through the second 
terminal. I t  i s  clearly understood by ar- 

66 ranging any required number of short con- 
ccntratecl filaments in series, as described, 
any kind of lamp of high voltage and can- 
clle power may be producecl. The anchors 
Z or at  least their encl portions are also made 

00 of materi:d of a higli fusion point of such 
thickness as to make them good conductors 
and to prevent them becoming incandescent. 
The multiple of filaments of course cannot 
break during transportation because each 

65 one is loosely but preferably snugly mount- 

cvl :I n(l 1111(1(~1- 1 1 0  S ~ I X  i I I  w11~n i nc~:~n( ' I~sc~nt .  
I h ( d 1  Iil:~nlcnt I I I : I ~  os j ) :~~i ( l  : I I ~  contlwt in- 
tlcj)ct~tlcntly wi t l l o~~ t  stle:~in. 

'I'l~c s:lii~c~ cfl'cct of : I I ~  iulstrni~lcd expan- 
sion :rlitl co~~tr.:~ctiori of the fil:~ment is nt- 7 
t:linecl if one end of the fi1:lnient is per- 
mnnmltly secured to n short top end of n 
terminal as indicnted a t  o' in Fig. 4. The  
free end of such filament certainly permits 
of any expansion in the herein described 7 
n1:lnner while the longituclinal contraction 
also takas place without s t ra ix  

I claim as  my invention. 
1. A11 incandescent electric filament lamp 

comprising conductive supporting means 8( 
having free ends bent toward each other, 
and short concentrated incandescing means 
loosely mounted on the said free bent end 
portions of the conductive supporting means. 

2. An incandescent metallic filament lamp gl 
comprising conductive supporting means 
having free encls bent a t  approximately a 
right angle toward each other, and short 
metallic concentrated incandescing means 
loosely mounted on the said free bent end gc 
portions of the conductive means. 

3. An incandescent electric filament lamp 
comprising a multiple of conductive sup- 
ports having the free ends of each adjoining 
p i s  of supports bent a t  approsimately a 95 
right angle toward each other, and a short 
concentrated incandescing means loosely 
mounted on the said free bent end portions 
of each adjoining pair of supports. 

4. An incandescent metallic filament lamp 10, 
comprising n rnultilde of conductive sup- 
ports having the free ends of each adjoin- 
ing pair of supports bent a t  approximately 
a right angle toward each other, and a 
short concentrated metallic filament loosely lot 
monntecl on the s:~id free bent end portions 
of each adjoining pair of supports. 

5. An incandescent metallic filament lamp 
coml)rising a multiple of conductive sup- 
ports l iav~ng the free ends of each adjoin- 110 
ing pair of supports bent a t  approximately 
a right angle toward each other, and a 
short concentratccl tungsten filament loosely 
~nounted on the said free bent end portions 
of each adjoining pair of supports. 115 

6. A n  incandescent metallic filament lamp 
cnmprising two leads with their free ends 
bent a t  approsin~ately a right angle in op- 
posite directions, a mdt ip le  of radially ar- 
rangecl conductive nnchors having each two 120 
free elids bent a t  npprosimately a right 
angle in opposite clirvclctions, and a short 
roncentrated tt~ngstcn filament looscly 
mountcd on each p:\ir of the said adjoining 
fioe cnd bcn t portions. 12E 

7. An incandescent metallic filamcmt lamp 
comprising conductive snppo~~t ing  means 
having free ends bent a t  approximately a 
right angle toward each other, and short 
concentrated incandescing means secured a30 



with one rnrl m c l  loosclg moi~nted with the 
otl~cbr. t'ncl on thv s:lid I ' I ~  end portions of 
thtb c:on(l~~c:tivc. s~~ l )po r t ing  means. 

3. A11 inc;~ritlrswr~t ~ ~ i c i : ~ l l i c  filament lamp 
5 (~ou~l)r is ing :L 111([1tipl(: of conductive sup- 

~ w r t s  I ~ : t ~ . i r ~ g  the f1.w cuds of each adjoin- 
ing pail- of  snpl)orts bent at  approsimately 
:I r ~ g l ~ t  angle toward each other, and n short 
concentrated tungsten filament secured with 

l o  one end portion to one of the said free bent 

ends and loosrly mounted with the other 
end portion on the d j o i n i n g  I'I'PC bent end 
of :~notlic~r. SII ) m t .  

S i g d  :it A!rr Yolk, N. Y., this 15th diby 
of T)ecember, 1914. 

IIERMAN J .  JAEGER. 
Witnesses : 

IIU C. ROLAXD, 
LEON I~~?FNER.  

Copies of this patent may be obtained for five cents each, by addressing the  commissioner of PaWBtK- 
Washington, D. C." 


