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Patented Apr. 13, 1954 

UNITED STATES 

2,675,496 

PATENT OFFICE 
2,675,496 

HGE-PRESSURE DSCHARGE LAMP AND 
SEAL THEREFOR 

Melvin C. Unglert, Long Island City, N. Y., and 
Hugh D. Fraser, Werona, N. J., assignors to 
Westinghouse Electric Corporation, East Pitts 
burgh, Pa., a corporation of Pennsylvania, 
Application August 31, 1949, Serial No. 113,444 

(C. 313-290) 2 Claims. 
1. 

The present invention relates to electric de 
vices of the gaseous conduction type, and more 
particularly to gaseous discharge lamps of the 
high pressure mercury type and to the provision 
of seals therefor. 

Devices of this type are now well known to 
the art wherein the envelope is formed of a 
high melting point vitreous material such as 
quartz capable of Withstanding the high tem 
perature and pressure to which the device is Sub 
jected during operation. Inasmuch as these de 
Vices are provided with electrodes between which 
the discharge occurs, with leading-in and Sup 
porting conductors passing through the envelope 
Wall of the device, a serious problem has always 
been existent in forming an hermetic seal be 
tween the metallic leading-in conductor and the 
quartz envelope. Heretofore, it has been the cus 
tomary procedure to employ either a costly grad 
ed Seal, or in later practice to fuse a vitreous 
bead to the leading-in and supporting conduc 
tors and, after insertion of these beaded conduc 
tors in the tubular extension portions of the 
vitreous envelope, melt the tubular extension 
down to the vitreous beads to thus form a fused 
vitreous maSS embedding the leading-in con 
ductors. 
Although this structure has proven relatively 

Satisfactory in high voltage devices requiring no 
starting electrode and where comparatively low 
operating temperature conditions exist, it has 
been proven in practice that in connection with 
high pressure mercury vapor lamps, that where 
Such lamps operate in enclosed fixtures or at 
high temperatures, a crack develops in the seal 
adjacent the area where the beaded leads are 
sealed into the envelope and especially at the 
end where the two parallel leading-in and sup 
porting conductors for the starting electrode and 
the adjacent main electrode pass through the 
fused Vitreous maSS. he cause of these Seals 
failing under high heat conditions and after ex 
tended burning hours has not been definitely de 
termined, but one cause is thought to be due to 
oxidation of the leading-in conductor by oxygen 
driven out of the glass bead at elevated temper 
ature. 

It is accordingly the primary object of the 
present invention to provide a high pressure dis 
charge lamp having an hermetic seal that will 
not crack Over a long useful life of such lamp. 
Another object of the present invention is the 

provision of a seal for high pressure mercury 
discharge lamps capable of withstanding high 
Operating temperatures and pressures without 
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destruction of such seal throughout a long useful 
life of such lamp. 
Another object of the present invention is the 

provision of a method of fabricating an hermetic 
Seal for a high pressure mercury discharge lamp 
which is economical to practice and which pro 
duces a seal capable of withstanding high tem 
peratures and pressures without cracking of Such 
Seal. 

Still further objects of the present invention 
Will become obvious to those skilled in the art 
by reference to the accompanying drawings 
Wherein: 

Fig. 1 is an elevational view partly in cross 
Section of a completed high pressure mercury 
vapor lamp provided with an hermetic seal in 
accordance With the present invention; 

Fig. 2 is an enlarged fragmentary cross-sec 
tional view of the discharge lamp perse and pro 
Vided with hermetic seals in accordance with 
the present invention; 

Fig. 3 is a cross-sectional view taken on the 
line III-III of Fig. 2; 

Fig. 4 is a perspective view of the leading-in 
and Supporting conductor for the main electrode 
as used in the discharge lamp of the present 
invention; 

Fig. 5 is a perspective view identical to that 
of Fig. 4, but showing the leading-in and sup 
porting conductor for the starting electrode em 
ployed in the lamp of Figs. 1 and 2; 

Fig. 6 is an elevational view showing the tubing 
from which the main envelope of the lamp per 
Se is fabricated; 

Fig. 7 is an elevational view showing the man 
ner in which the tubular extension portion for 
the leading-in and Supporting conductors of Figs. 
4 and 5 is secured to the main envelope; 

Fig. 8 is an elevational view showing the com 
pletely joined tubing forming one end of the en 
velope; 

Fig. 9 is an elevational view of the fabricated 
lamp envelope; - 

Fig. 10 is an elevational view of the fabricated 
lamp envelope of Fig. 9 with the leading-in and 
Supporting conductors inserted in the tubular ex 
tension portions of the lamp envelope; 

Fig. 11 is an elevational view of the lamp en 
velope as it appears on the exhaust system with 
its tubular ends closed and during flushing of 
the envelope; 

Fig. 12 is an elevational view identical to that 
of Fig. 11, but with the lamp exhausted and tipped 
off from the pump; 

Fig. 13 is an elevational view similar to Fig. 12, 
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but showing the envelope in position where the 
Sealing fires collapse the tubular portions around 
the leading-in and supporting conductors to form 
the Seal after which the closed ends are cut off; 
and 

Fig. 14 is a cross-sectional view taken on the 
line XV-XIV of Fig. 13, prior to collapse of the 
tubular extension. 

Referring now to the drawing in detail, a 
gaseous discharge lamp of the high pressure 
Vapor type is shown in Fig. 1, which coin prises 
an envelope 5 of Vitreous material pervious to 
light Such as glass or, if desired, it may be pervi 
OuS to ultra-violet by utilizing well known ultra 
Violet transmitting glass. Secured to the en 
velope is a base 6 to enable the lamp to be 
Screwed into the customary socket. The en 
velope 5 has a reentrant stem press 7 to which 
is Sealed a pair of leading-in conductors as and 
9. A pair of rod-like supports 9 and 2 are 
Secured to One of the leading-in conductors 9 
which after branching outwardly, extend paral 
lel to each other longitudinally of the envelope 
5. A pair of bridges 3 and is of suitable naa 
terial which may be of mica, or metal extend 
between the Supports 3 and 2 and for a 
rigid Support for the high pressure mercury 
vapor lamp 5. AS can be more readily seen 
from Fig. 2, this lamp f 5 is provided with an 
envelope 6, capable of withstanding high op 
erating temperatures and pressures of several 
atmospheres, such as quartz, or “Wycor' glass. 
Oppositely disposed within the envelope S are 
main discharge Supporting electrodes and 3 
and at . One end of the lamp, adjacent one of 
the main electrodes f8, is a starting electrode 
9. The main electrodes 7 and 8 are connected 
by flexible conductors 20 and 22 to the support, 
rod 2 and leading-in conductor 3, respectively, 
while the starting electrode 9 is connected 
through a resistance element 23 to the rod 2 
and hence electrically to the opposite main elec 
trode 7. 
So far as the lamp thus far described is con 

cerned, it is well known in the art, but by refer. 
ence more particularly to Fig. 2, it will be noted 
that the respective electrodes 7, 8 and 9 are 
Supported by leading-in and supporting conduic 
tors of identical construction, which form an 
hernetic Seal with the elongated tubular poi'- 
tions 2.3 and 25 of the envelope 6. As shown in 
Figs. 4 and 5, the electrodes proper are provided 
with a short rod of refractory material 25 of 
tungsten or the like, which is Welded to a strip 
or ribbon 27 of antalum or molybdenum about 
.0006'' in thickness, and to the opposite end of 
which a loop 23 of tantalum or molybdenuin 
about .004 thickness is likewise secured, as by 
Welding. After fixing the loop 23 to the ribbon 
or strip 2, the loop is cut So as to provide a W 
shaped end having a Spring tension, as here 
inafter more fully pointed out. 
The high pressure mercury vapor lamp S is 

fabricated by first taking a piece of heavy wall 
quartz tubing 32 for the bulb portion and tu 
bulating it with a smaller diameter piece of tub 
ing 33, as shown in Fig. 6. While the tubing 
for the bulb portion 32 is held in a vertical posi 
tion, a heavy wall partitioned quartz tubing 34 
of smaller diameter is inserted a short distance 
in the end of the bulb tubing 32. The adjacent 
ends of the tubing 32 and 3A are then heated 
as by fires 35 from a gas burner, until the open 
upper end of the bulb tubing 32 falls around the 
tubing 34 and the fusion worked until a Sealed 
joint is formed as shown in Fig. 8. Although not 
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shown, the Single bore tubing 36 for the opposite 
end of the lamp is joined in the Same manner, 
thus forning the envelope as shown in Fig. 9. 

Next in order is the insertion of the electrode 
assemblies, as shown in FigS. 4 and 5, into the 
proper paSSageWays or bore in the envelope tub 
ing. By reference to Fig. 10, it will be noted that 
one of the main electrodes is inserted in the 
Single bore tubular end 36 the desired depth 
and held Securely in place by the Spring tension 
of the W-shaped end formed by cutting the loop 
28. In a similar nanner the opposite main elec 
trode 8, together With the starting electrode 9 
are inserted the desired depth in the separate 
bores of the partitioned tubular end 34 where 
they likewise are retained securely by the ten 
Sion of their respective ends 28. The partially 
fabricated envelope of Fig. 10 is then connected 
to a gas system at tha tubulation 33 and flushed 
with an inert gas. The open ends of the tubing 
32 and 36 are then closed by melting down under 
a gas-oxygen fiane with a sight flow of inert gas 
to prevent oxidation of the netallic ribbons until 
Such end appears as shown in Fig. li. The en 
velope is then evacuated by connecting to an ex 
haust Systern and exhausted until a good vacuum 
is obtained after which it is tipped-off at the 
elongated tubulation 33 as shown in Fig. 12. 
The envelope of Fig. 12 is next placed in a 

vertical Sealing machine, glass lathe, or similai 
apparatus, and the tubular end 34, with the lead 
iing-il and Supporting conductors therein as seen 
in Fig. 14, is heated by the sealing fires 3 shown 
in Fig. 13, until the tubulation collapses, form 

i, ing a fused mass of quartz embedding the lead 
in Conductor Strips 2 therein as shown in Figs. 
1, 2 and 3. It is thus obvious from the foregoing 
that during actual Sealing of the leading-in con 
ductor Strips they are Subject to a vacuun and 
hence no oxidation of the netal can occur which 
apparently has contributed to seal failure along 
With the entrapped oxygen in the glass bead, 
Where beaded leading-in conductors are sealed 
to the envelope. 
Upon coi; pletion of the Sealing of the parti 

tioned tubular end 343, the lamp is reversed in 
the Sealing apparatus and the opposite tubular 
end 35 sealed to the leading-in conductor 2 for 
the electrode 2. Upon conpletion of the sealing 
of the ends 39 and 36, the ends of the tube 
are cut off by ineans of a Wet cutting wheel 
38, care being taken not to cut the moly ends 
28. Once this is completed, the lamp is again 
connected to the exhaust systern by breaking 
opell the elongated tubulation 33 and after seal 
ing the latter to the exhaust punp, the envelope 
is filled With the usual monatomic starting gas 
and a Small quantity of mercury and finally 
sealed-off at the tubulation 33 close to the lamp 
as shown in Fig. i. Although the final exhaust 
and gas filling may follow innediately, the Seal 
iing operation of Fig. 13, it has been found pref 
erable to allow the sealed envelopes to stand 
overnight. They can thus be tested the next 
day to determine if any leakers have developed 
prior to further faorication which materially re 
duces salvage costs. The coinpleted discharge 
lamp per se, as shown in Fig. 2, is then ready 
for mounting in the outer envelope 5 and its 
manufacture completed to produce the market 
able lamp illustrated in Fig. 1. 

It thus becomes obvious to those skilled in 
the art that a high pressure mercury vapor dis 
charge lamp has been provided by the present 
invention whereiin a seal is employed comprising 
a fused quartz maSS embedding the leading-in 
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and Supporting coulductors therein with such 
conductors being free of oxidation. Due to the 
fused quartz mass being reduced in an inert 
gaseous atmosphere from a partitioned tubing at 
One elongated end of the lamp, not only are the 
leading-in conductors for the starting electrode 
and the adjacent main electrode maintained in 
parallel relation with each other, but the thick 
neSS of the fused quartz embedding Such leading 
in conductors is Substantially uniform thereabout 
throughout the length of the elongated envelope 
end. Moreover, the Seal of the present inven 
tion is fabricated by a novel method which en 
ables proper positioning of the electrodes in the 
envelope and their retention therein during the 
fusing step while the utilization of a partitioned 
tubing prevents accidental contact between ad 
jacent parallel leading-in and Supporting Con 
ductors at any point along their length. 
Although a specific embodiment of the present 

invention has been herein shown and described, 
it is to be understood that still furtheir modifica 
tions thereof may be made Without departing 
from the spirit and Scope of the appended claims. 
We claim: 
1. A ribbon type seal leading-in and support 

ing conductor assembly for sealing into a high 
melting point material Single bore tubing of a 
high pressure discharge lamp envelope connpris 
ing a short rod of refractory material, an elec 
trode on one end of Said rod, a non-oxidized 
refractory metal ribbon on the other end of said 
rod and a looped strip of refractory metal af 
fixed to the other end of said ribbon, the closed 
end of said loop being cut to provide a V-shaped 
end having spring tension for positively position 
ing said assembly in a desired position within 
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said tubing during sealing and to later form an 
external terminal connection therefor. 

2. The method of fabricating and Sealing a 
leading-in and electrode supporting conductor 
assembly within a high melting point vitreous 
single bore tubing of a high pressure discharge 
lamp envelope comprising, securing a short rod 
of refractory metal to one end of a refractory 
metal ribbon, affixing the open end of a refrac 
tory metal loop to the other end of Said rib 
bon, cutting the closed end of Said loop to pro 
vide a V-shaped end portion thereof having a 
spring tension, mounting an electrode on the 
inner end of said rod, maintaining the refrac 
tory metal leading-in and electrode-supporting 
conductor under tension within the tubing of 
said envelope by means of the V-shaped end of 
said loop, and Sealing said conductor assembly 
to said bore. 
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