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['57] ABSTRACT 
A tungsten-halogen lamp having an aluminosilicate 
glass envelope with a wedge base. Lead-in wires of 
molybdenum are secured through the base in a pinch 
seal and support an unstabilized tungsten coil ?lament 
by clamping. The lamp may include a getter in the 
form of a tantalum wire or strip which is also secured 
in the base pinch seal. 

10 Claims, 5 Drawing Figures 
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1 
TUNGSTEN-HALOGEN LAMP 

BACKGROUND OF THE INVENTION 
This invention relates to incandescent electric lamps 

of the tungsten-halogen ‘type. . 
In such lamps, the tungsten, which is normally evapo 

rated from the ?lament during operation, combines 
with the halogen to form a gaseous halide and is thus 
kept from depositing on the wall of the lamp envelope. 
The halide normally has a regenerating action, being 
used over and over» again, because when it returns to 
the hot ?lament or lead-in wires, the halide will decom 
pose, depositing the tungsten on the ?lament or lead-in 
wires. This halogen cycle is well known, and lamps uti 
lizing it have been on the market. 
Such lamps have previously been made in quartz 

tubes or bulbs, because of the high temperature which 
was considered necessary for operation. The internal 
?lament support rods in such lamps were tungsten and, 
due to the low thermal expansion of the quartz, molyb 
denum ribbons had to be used in the seal. A tungsten 
rod was welded to one end of each ribbon, while an ex 
ternal lead wire was welded to the other end. Typically 
the ?lament was supported in the tungsten rods or leads 
by an overwind, i.e., slipping the coiled end leads of the 
?lament over the supporting leads. Accordingly, the 
coil is stabilized to set the coil con?guration and spac 
ing. Such a lamp construction is relatively expensive 
from the standpoint of both materials and manufactur 
ing costs. 

In order to reduce this expense, US. Pat. No. 
3,641,386 describes a tungsten-halogen lamp construc 
tion which permits the use of less costly borosilicate 
glass for the envelope material. This permits tungsten 
lead-in wires to be sealed directly through the glass. In 
order to operate at temperatures satisfactory for the 
borosilicate glass, however, the bulb diameter is made 
much greater than that used with a quartz-halogen 
lamp. Further, the end of the bulb is sealed to a long 
?are, or reentrant stem, and a ceramic disc is provided 
to thermally shield the press from the ?lament radia 
tion. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a small high intensity lamp at moderate cost. 

It is a particular object of the invention to provide a 
tungsten-halogen lamp of signi?cantly reduced size and 
expense and which is particularly suitable for manufac 
ture by high speed automatic assembly methods. 
A further object is to provide a tungsten-halogen 

lamp of improved performance and which is particu 
larly suitable. for miniature lamp applications. 
These and other objects, advantages and features are 

attained, in accordance with the principles of this in 
vention, by a wedge-based tungsten-halogen lamp hav 
ing an aluminosilicate glass envelope with molybde 
num wire leads passing through a pinch seal thereof 
and supporting an unstabilized tungsten ?lament by 
clamping at each end. In one embodiment, a tantalum 
wire is supported from the pinch seal to provide getter 
mg. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention will be more fully described hereinaf 
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2 
ter in conjunction with the accompanying drawings, in 
which: 
FIG. 1 is a front elevational view plartly in section of 

one embodiment of a tungsten-halogen lamp according 
to the invention; 
FIG. 2 is a side view of the lamp of FIG. 1; 
FIG. 3 is a fragmentary perspective view of the base 

or terminal end of the lamp on a greatly enlarged scale; 

FIG. 4 is a front elevational view partly in section of 
a lamp containing a tantalum wire getter according to 
the invention; and 
FIG. 5 is a front elevational view partly in section of 

a lamp containing a tantalum strip getter according to 
the invention. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring to FIGS. 1 and 2, a ?rst embodiment of a 
tungsten-halogen lamp according to the invention is 
shown comprising an hermetically sealed lamp enve 
lope 2 of hard glass tubing having a ?at pinch seal 4 de 
?ning one end thereof and an exhaust tip 6 de?ning the 
other end thereof. The lamp is ?lled with an inert gas, 
such as argon, nitrogen, krypton, or a mixture thereof, 
and a halogen additive such as bromine, for example, 
in the form of hydrogen bromide. The total pressure of 
the admixed halogen and inert ?ll gas may range from 
2 to 7 atmospheres, at room temperature, depending 
upon the ?ll gas composition and the voltage, lumen 
and life ratings for which the lamp is designed. 
A tungsten ?lament 8, typically of either a C6 or CC6 

coil con?guration, is supported within the lamp enve 
lope by a pair of molybdenum lead-in wires 10 extend 
ing through and sealed into the ?at pinch 4. The ?la 
ment spans the inner ends of the lead-in wires, with the 
ends of the coiled tungsten being clamped by the mo 
lybdenum lead-in wires at 14 and 16, respectively. Such 
a clamp type ?lament-mount is permitted by the ductil 
ity of the molybdenum lead-in wires and is particularly 
suitable for high speed machine assembly. 
A hard glass that has been found particularly suitable 

for use as envelope 2 is aluminosilicate, such as Cor 
ning 1,720 glass. This material operates reliably at tem 
peratures up to 500°C, yet is‘much less expensive than 
quartz. Further, at the room temperature setting point, 
aluminosilicate glass has a coef?cient of thermal ex 
pansion of about 52 X 10‘7 in./in./°C, while the thermal 
expansion of the molybdenum wire is about 55 X 10-7 
in./in./°C. Accordingly, this envelope material permits 
a simple match seal to be used in securing the lead-in 
wires 10 through the ?at pinch 4, and obviates the need 
for an intermediate molybdenum ribbon connection as 
employed in quartz seals. During sealing the lamp is 
?ushed with an inert gas, such as argon or nitrogen, so 
as to control the amount of oxide formed in the molyb 
denum leads. Preferably, the oxide extends into the seal 
region to about one-third of the length thereof to pro 
vide a good seal. An unexpected advantage of this 
through-wire con?guration is a reduction in the power 
loss through the seal. For example, in a 69 watt, 14 volt 
aluminosilicate lamp having_0.0l3 inch molybdenum 
lead-in wires, the voltage loss in the seal was measured 
as 1.95 watts, while the loss in a similar quartz lamp 
having molybdenum ribbons interconnected in the seal 
was 2.65 watts. 

Aluminosilicate glass has also been found to be ad 
vantageous over borosilicate for tungsten-halogen lamp 
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applications. The aluminosilicate lamp remains clean 
with relatively light halogen concentrations, to thereby 
provide a longer operating life. Borosilicate lamps ap 
peared .to require a relatively large halogen concentra 
tion to remain clean, but this results in a prohibitively 
short lamp life. 
Consistent with the objects of miniaturization and re 

duced cost, a ‘wedge base lamp con?guration is pro 
vided by bending and folding the externally protruding 
molybdenum leads to serve as contact terminals, and 
providing transverse indents underlying these terminals 
in the pinch seal area. With this con?guration, the lamp 
may be used in a conventional automotive type lamp 
mount by a straight push-in movement of the lamp into 
the socket in the direction of the lamp axis, the indents 
providing the desired detent action with the twin set of 
double prong spring terminals typically employed in 
such sockets. 
More speci?cally, lead-in wires 10 have terminal por 

tions 20 which protrude endwise from the outer end of 
?at pinch 4 and serve as the terminal contacts of the 
lamp. Outwardly of the ?at pinch 4, the terminal por 
tions 20 of the lead-in wires are retroverted or bent 
back upon themselves as indicated at 22 to form dou 
ble-legged open loop-shaped contact members 24. The 
free ends 26 of the retroverted terminal portions of the 
lead-in wires are reentered and embedded within the 
?at pinch 4, as shown in FIG. 3, to thereby further an 
chor the wire loop contacts in place and rigidly support 
them from the pinch seal against distortion, as when en 
gaged with the contacts of a lamp socket. To permit the 
making of the electrical contact to the lamp at the side 
of the ?at pinch, as well as at the outer ends thereof, 
the wire loop contact members 24 are bent around the 
end of the pinch seal preferably around the opposite 
?at sides thereof, to provide side contact portions 28 
extending approximately parallel to and alongside the 
opposite ?at sides of the pinch seal 4 and terminating 
past an underlying transverse indent 18 therein. The 
indent 18 does not traverse the entire width of the 
pinch seal but extends from the edge of one of the ?at 
sides of the pinch a suf?cient distance to underlie a re 
spective one of the loop contacts 24. Hence, two in 
dents 18 are provided on each side of the ?at pinch as 
illustrated. 

In many applications, it may also be desirable to get 
ter the hydrogen and oxygen contamination diffused 
from the glass envelope 2. A particularly useful means 
for gettering a tungsten halogen lamp is described in a 
copending application Ser. No. (D-7290-L), assigned 
to the present assignee, wherein a piece of tantalum is 
strategically employed in the lamp. Speci?cally, it has 
been determined that tantalum will getter oxygen and 
hydrogen in appreciable amounts if its temperature is 
above 300°C. The optimum temperature is 350°C but 
gettering action is satisfactory between 300°C and 
450°C, while the getter action on bromine or nitrogen 
is negligible in this range. As the temperature rises 
above 450°C the gettering of bromine becomes appre 
ciable. Consequently, the location ofthe tantalum get 
ter within the tungsten-halogen lamp envelope is con 
trolled such that the temperature of the tantalum is be 
tween about 300°C and 450°C, and suf?cient tantalum 
is employed to getter all the oxygen and hydrogen 
available, as empirically determined. 
FIGS. 4 and 5 illustrate two embodiments of this tan 

talum getter concept as applied to the lamp of FIG. 1. 
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In FIG. 4, a piece of tantalum wire 30 is anchored in the 
?at pinch 4 and located so that the operating tempera 
ture of the getter portion of the wire extending into the 
envelope is between about 300°C and 450°C. For con 
venience in assembly, the tantalum wire initially may 
be welded to one of the molybdenum lead~in wires, and 
thereafter both the lead-in and tantalum wirepinch 
sealed in the same operation. This approach assures 
consistent location of the tantalum wire in the desired 
temperature region of the lamp, and anchoring a por 
tion of the tantalum in the pinch seal 4 effects a degree 
of temperature control by assuring a heat sinking capa 
bility to the temperature of the seal region. FIG. 5 illus 
trates an alternative embodiment wherein the tantalum 
is inserted in the form of a strip welded to one of the 
lead-in wires. ' 

Use of a tantalum getter as described above has been 
found to providea more favorable statistical failure dis 
tribution for long life lamps by removing‘most of the 
impurities detrimental to the halogen regenerative 
cycle operation. ' 
The described lamps are designed so that the maxi 

mum operating temperature on any part of the alumi 
nosilicate envelope 2 is less than 500°C. For example, 
in an embodiment of the lamp of FIG. 4 as a 50 watt, 
14 volt, 200 hour lamp in a T3-% bulb: the outside di 
ameter of envelope 2 is about 0.405 inch; the overall 
axial length is about 1.138 inch; the axial length of the 
flat pinch 4 is about 0.300 inch; and the ?lament is a 
CC6 tungsten coil supported about 0.700 inch from the 
lower edge of the lamp base by molybdenum lead-in 
wires of 0.012 inch diameter. The inert ?ll gas is argon, 
and the halogen is added in the form of hydrogen, bro 
mide; total absolute ?ll pressure is about 5 atmo 
spheres, with 0.97 percent thereof being attributable to 
the halogen. During operation, the maximum bulb wall 
temperature, measured near the ?lament, was about 
475°C. The ?lament coil temperature was about 
3,200°K, and the lamp was rated at 1,200 lumens out 
put. The tantalum wire getter 30 extends about 0.120 
inch into the lamp envelope below the ?lament and has 
a minimum temperature (near the seal) of about 300°C 
and a maximum temperature (at the tip) of about 
400°C. 
Although the invention has been described with re 

spect to speci?c embodiments, it will be appreciated 
that modi?cations and changes may be made by those 
skilled in the art without departing from the true spirit 
and scope of the invention. 
What we claim is: 
l. A tungsten-halogen incandescent lamp compris 

mg: 
a tubular aluminosilicate glass envelope having an ex 
haust tip sea] at one end and a ?at pinch seal at the 
other end; 

a fill of inert gas and halogen within said envelope; 
a pair of molybdenum lead-in wires passing into said 
envelope and sealed through the ?at pinch thereof; 

a coiled tungsten ?lament supported within said en 
velope by said lead-in wires; and 

said ?at pinch of said envelope having transverse in 
dents on both sides, and said lead-in wires having 
terminal portions extending outwardly from the 
end of said ?at pinch, said terminal portion of each 
wire being retroverted and having its free end reen 
tered and anchored within the free end ofsaid flat 
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pinch, said terminal portion of each lead-in wire 
protruding from the ?at pinch being bent around 
the end of and alongside said ?at pinch and termi 
nating past an underlying transverse indent therein, 
whereby a wedge base is provided on said lamp. 

2. A lamp according to claim 1 wherein the maxi 
mum operating temperature on any part of said enve 
lope is less than 500°C. 

3. A lamp according to claim 1 wherein said halogen 
is bromine. 

4. A lamp according to claim 3 wherein said inert gas 
is selected from the group consisting of argon, nitrogen, 
krypton and mixtures thereof. 

5. A lamp according to claim 4 further including a 
piece of tantalum wire anchored in said ?at pinch and 
having a portion disposed as a getter within said enve 
lope, said tantalum wire being so located that the oper- ’ 
ating temperature of said getter portion is between 
about 300°C and 450°C. 

6. A lamp according to claim 1 wherein the total 
pressure of said halogen and inert gas ?ll is within a 
range of from about 2 to 7 atmospheres at room tem 
perature. 

7. A lamp according to claim 1 wherein said lead-in 
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6 
wires are clamped about each end of said tungsten ?la 
ment. 

8. A lamp according to claim 1 wherein said pinch 
seal has opposed ?at sides, the retroverted terminal 
portions of said pair of lead-in wires form ?rst and sec 
ond loops, respectively, said ?rst loop being bent 
around the end of said pinch seal and extending ap 
proximately parallel to one of the ?at sides thereof, and 
said second loop being bent around the end of said 
pinch seal and extending approximately parallel to the 
other of the ?at sides thereof. 

9. A lamp according to claim 1 further including a 
piece of tantalum anchored in said ?at pinch and hav 
ing a portion disposed as a getter within said envelope. 

10. A lamp according to claim 9 wherein said halo 
gen is present in the form of hydrogen bromide, said 
lead-in wires are clamped about each end of said tung 
sten ?lament, and said piece of tantalum is a wire hav 
ing a length and location within said envelope selected 
so that the operating temperature of the getter portions 
of said wire is between about 300°C and 450°C. 

***** 


