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DEVICE FOR UNITING TUBULAR ARTICLES WITH 
'SEALINGIELEMENTS IN A GASTIGI-IT MANNER 

‘An electric gas discharge lamp is known from the Dutch 
Pat. application No. 6,704,681 laid open to public inspection 
in which the envelope of the discharge space consists of trans 
parent densely-sintered aluminum oxide and comprises at least 
one current supply member which is secured in the envelope 
iinea'gastight manner. The product described in said patent ap 
..plication comprises a tubular body which at one end com 
prises a cylindrical'portion in which a sealing element consist 
ing of atransparent densely sintered aluminum oxide is situ 
ated which is sintered to the envelope in a gastight manner and 
‘which comprises an aperture in which the current supply 
member is-secured in a gastight manner by means of a solder 
glass having a melting point higher than 800° C. and lower 
than the melting point of the transparent densely sintered alu 
minum oxide and that of the metal of the current supply 
member. This lamp is'furthermore provided ‘with a cover con 
sisting of transparent densely sintered aluminum oxide and 
bearing against the end of the cylindrical portion of the en 
velopeand against the sealing element situated therein, said 
cover comprising an aperture for the current supply member 
and beingsecured in a gastight manner to the envelope, the 
sealing element, and the current supply member by means of a 
solder glass having a melting point higher than 800° C. and 
lower than the melting point of the transparent densely sin 
tered ‘aluminum oxide and that of the metal of the current 
supply member. 
The said published Dutch patent application also describes 

how such a product can in principle be manufactured. The 
‘ method used in said patent application is a chamber process in 
which the chamber is formed by a glass bell placed in the 

' holder and evacuated or ?lled with an inert gasand in which 
the' tubular article provided with a sealing member which is 
loosely ‘laid on it can be arranged with the interposition of an 

- adhesive. In said glass bell is furthermore arranged an annular 
member of graphite around the parts of the tubular article to 
be heated, said member being heated by means of a high 
frequency ?eld applied outside the glass bell in such manner 
that the radiant heat necessary for uniting the tube and the 
"sealing member is produced in the graphite ring. So the article 
is only heated at its end, so locally. 
Thedevice described in the above-mentioned patent appli 

cation is in principle suitable only to provide one article with a 
sealing member and hence less suitable for use in the manu 
facture of large series of said lamps. 

Starting from the mounting principle described in the 
above-mentioned patent application, the object of the present 
invention ‘is to provide a device with which a number ‘of tubu 
lar articles can be simultaneously provided with a sealing 
member supporting an electrode. 
The deice according to the invention is characterized in that 

it comprises an oven which can be made to communicate with 
a vacuum system and, if desirable, with a gas dosing system in 
which at least two parallel arranged striplike heating members 
are'rigidly secured and are connected to a voltage source the ' 
device furthermore comprising at least one holder in which 
the tubular articles which are each provided with a sealing 
member can be arranged in a row, if desirable with the inter 
position of an adhesive, said holder being arranged in the oven 
in such a manner that the articles are situated with their ends 
between the vtwo strip-shaped current conveying heating mem 
bers. So the oven meant here is a chamber oven. By introduc 
ing the strip-shaped heating elements which convey current by 
the direct connection to a voltage source and operate as heat 
radiators, it has surprisingly been found possible to heat the 
articles which are arranged in ‘one or more rows simultane 
ously ‘at their ends in a satisfactory manner. So the conven 
tional high-frequency heating via a graphite ring around each 
of the articles may be omitted. This presents the ‘possibility of 
using very ‘compact apparatus; a bulky high-frequency ap 
paratus is super?uous. Since no use is made of graphite rings’ 
‘which arearranged around the articles, it is also possible to ar 
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range said articles are short distance from each other in which 
it has appeared that even good results are obtained when the 
walls of the strip-shaped heating members facing each other 

' are arranged in plane parallel. 
By manufacturing said strip-shaped heating elements-from 

graphite and causing them to extend as the limbs of U-shaped 
pro?le, the additional advantage is obtained that it is sufficient 
for said U-shaped element to be secured only at its free ends; 
the rigidity of such a U-shaped element has been found to be 
large enough, while in addition thermal stresses in said ele 
ment are avoided substantially entirely when it is secured in 
this manner; actually it can expand freely in the longitudinal 
direction of the strip-shaped limbs. 

15. 
According to a practical embodiment the oven comprises at 

least one sealing ring, in which the heating members are 
secured in one part and the ‘holder can be placed on or is 
formed by the other part. 

In order that the invention may be readily carried into ef 
fect, one embodiment thereof will now be described in greater 
detail, by wayof example, with reference to the accompanying 
drawings, in which: 

FIG. 1 shows a lamp to be composed which contains an en 
velope of sintered material; > 

FIG. 2 is a diagrammatic side elevation of an oven used in 
composing said lamp; 

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

FIG. 4 is a cross-sectional view taken on the lines IV-IV of 
FIG. 3 of the holder to used with the oven shown in FIGS. 2 
"and 3; 

FIGS. 5 and 6 are a plan view and a side elevation, respec 
tively, of the heater device used in the oven. 

FIG. 1 shows a part of a discharge lamp as is described in 
the published Dutch Pat. application No. 6,704,681. This 
lamp comprises a tubular envelope of transparent densely sin 
tered aluminum oxide. Current supply members 3 and 5 of 
niobium are situated at either end of the envelope 1. Two seal 
ing elements which likewise consist of transparent densely sin 
tered aluminum oxide are denoted by 7 and 9 and are secured 
hi the envelope 1 by sintering. Also, 11 and 13 denote two 
covers which also consist of densely sintered aluminum oxide. 
Also, 15 denotes a solder glass with which the current supply 
member 3 is secured both to the cover 11 and to the sealing 
element 7. This solder glass is also present between the cover 
1 l and the-sealing element. The electrode of the lamp consists 
of a tungsten rod 17 secured in the current supply member 3 
by means of a titanium solder 19. This rod comprises a tung 
sten coil 21; the coil may be covered with a material which 
readily emits electrons. 

In manufacturing said lamp, the envelope 1 is first provided 
with the two sealing elements 7 and 9 which comprise each a 
central aperture in accordance with the above—mentioned 
Dutch patent application. In one end of the envelope 1 the 
current supply member 3 comprising the parts 17, 19, 21 is 
held and the cover 11 is placed on the sealing element 7 with 
the interposition of a ring of glass or a melting ceramic materi 
al which closely surrounds the member 3. An analogous ring 
of glass is then placed on the cover. A glass material may be 
used such as the material described in British Pat. speci?ca 
tion No. 1,019,821. The assembly is placed in a glass bell in 
which an argon atmosphere is maintained and the envelope is 
surrounded at its one end by a ring of graphite which is heated 
by means of a high-frequency coil arranged outside the glass 
bell and which causes the solder glass to melt. Upon cooling a 
gastight seal is obtained. The glass bell is then removed. The 
other ‘end of the envelope is then provided in an analogous 
manner with the cover and a current supply member 5, again 
with the interposition ‘of the required glass rings. The assembly 
is then again exposed in the glass bell to a thermal treatment of 
the high-frequency heated ring of graphite. Previously, how 
ever, a quantity of mercury and alkali metal is provided in the 
tubular ‘envelope in which, during the addition of this metal, 
an argon atmosphere must be maintained in the envelope. Be 
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fore heating the tubular envelope in the glass bell, the latter is 
evacuated for degassing the various components and is then 
?lled with xenon. As a’result of this the interior of the en 
velope 1 is also provided ‘with said xenon gas. Only then does 
heating-take place. In this method only one glass bell per seal 
is used. ' - i 

In the device according to the invention the same method is 
used in principle. This device comprises a chamber oven 
which is constructed for subjecting a large number of tubular 
envelopes l, for example, 20, simultaneously to the thermal 
treatment. 
The oven used in this device is shown in FIGS. 2 and 3. In 

these Figures, 23 denotes a cylindrical portion and 25 an an 
gular portion, between which portions a sealing ring 27 is 
present. The angular portion 25 comprises ducts 26, 28, 30, 
32 for water-cooling. This portion comprises a chamber 31 
which canlbe made to communicate with the vacuum system 
(connection 35) by means of the duct 33. Via this chamber 31 
a vacuum can extend up to in the cylindrical chamber 37 of 
the portion 23. This portion 23 comprises a block 39 in which 
chambers 41,. 43, '45, '47, 49 and 51 are recessed which, 
together with the surrounding jacket 53, constitute a number 
of chambers which can also be made to communicate with a 
water-cooling system. A U-shaped heating member of gra 
phite which is shown in broken lines in FIG. 2 and is denoted 
by 55 is arranged in said portion; in FIG. 3 the limbs of the U 
are denoted by 57 and 59. This member (see also FIGS. 5 and 
6) is secured with its widened poles 61 and 63 to two water 
cooled high-vacuum-tight current lead-in members which are 
insulated relative to each other and to the oven wall and which 
are coupled to the connection terminals of a voltage source. 

‘ This heating member is surrounded by a heat-re?ecting screen 
65 of molybdenum which is supported by the cylindrical 
chamber 67 in the portion 23 at only a few points of its cir 
cumference. A molybdenum plate 69 is secured to said screen 
65. The two ends of the cylindrical portion 23 are closed by 
covers 71 and 73, the heating member 55 being secured to the 
cover 71 only via the widened poles 61 and 63. The inner side 
of the cover 73 is provided with a few layers of a heat-re?ect 
ing material. 
The portions 23 and 25 belong to the stationary part of the 

oven. They furthermore comprise ducts which open into the 
chamber 31 and can be made to communicate with a gas 
supply device. The ducts 75 and 76 communicate with inlets 
of argon of different pressures, while the ducts 77 and 78 can 
be made to communicate with an inlet and outlet, respective 
ly, for xenon. 
The oven furthermore comprises a movable bottom 79 

which can close the chamber 31 via sealing ring 80. This bot 
tom 79 comprises a ?tting surface 81 on the upper side of 
which 20 holders 83 are secured. These holders are situated at 
equal distances from each other. Members 85 are forced up 
wards in said holders by compression springs 87. Said holders 
are constructed for containing the envelopes 1 which at their 
one end have to be united with sealing members in a gastight 
manner. _ 

The bottom 79 bears on the platform 89 which is secured to 
a vertically movable rod 91. In a downward position, the bot 
tom 79 can be removed from the platform and the holders 83 
be provided with tubular envelopes 1. All this is arranged so 
that when the bottom part 79 is moved to its uppermost posi 
tion, the tubular envelopes in the holders are just situated with 
their free ends between the limbs 58 and S9 of the U-shaped 
heating member 55. 
The operation with this device is as follows. First the bottom 

79 which is removed from its platform 89 is provided with a 
numberof tubular envelopes 1 which are provided at both 
ends with sealing members 7 and 9 secured therein. 
Analogous to the known method, the free ends thereof are 
provided with a current supply member 3 and a cover 11 with 
the interposition of the glass sealing rings. The assembly is 
then placed on the platform in a prescribed position. The bot 
tom is then moved against the oven portion, the oven is evacu 
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ated andthe oven space is then ?lled with argon as a protec 
tive gas (l2 cm. of Hg absolute). In this atmosphere the U 
shaped element is heated electrically by the direct passage of 
current of- approximately 300 a. at 20 v. When the glass rings 
melt, the pressure by the springs 87 is transferred to the pins 
93 which are temporarily inserted in the current supply mem 
bers and bear on the wall 69. In this manner the member 3, 
which has a wire 94 secured thereto and serving as an abut 
ment, is oriented in the envelope 1 in an accurately prescribed 
manner. The assembly is cooled while maintaining an argon 
atmosphere in the oven. The bottom 79 is then removed. The 
cycle period for this ?rst sealing in so far as it takes place in 
the oven is approximately 20 minutes. > 
The pins 93 are then removed and the envelopes 1 are 

placed in the holders 83 with their sealed ends. The tubular 
envelopes l are then ?lled with argon in a vertical position by 
means of a pipe connected to a supply of argon. While main 
taining the ?ow of argon a pill of sodium amalgam is dosed in 
the envelope by means of a dosing device as is described in 
Dutch Pat. application No. 6,803,906. The cover 13, the cur 
rent supply member 5 and a set of rings of glass or a melting 
ceramic are then rapidly placed on the envelope 1. After the 
20 holders all comprise a thus prepared tubular envelope, the 
bottom 79 is again coupled to the oven portion 25. Then the 
oven is evacuated again. The time expiring between the dosing 
of the ?rst pill and the beginning of evacuation is approxi 
mately 4 minutes. Such a small quantity of ambient air is 
found to diffuse in the envelopes within these 4 minutes that 
the amalgam pills are not noticeably attacked. When the pres 
sure in the oven space is suf?ciently low, the heating member 
is heated at approximately 1 ,000° C. 

In this position the evacuation is continued for another ap 
proximately 3 minutes. The communication with the vacuum 
system is then closed and xenon gas is supplied at a ?lling pres 
sure of 4 cm. of Hg absolute. Heating is continued until the 
heating member is heated to l,500° C. The envelopes l are 
thus sealed at their other ends. The xenon gas present in the 
oven space outside the envelopes 1 is then recovered via a 
refreezing process for which purpose reference is made to the 
above-mentioned Dutch published Pat. application No. 
6,704,681. Cooling in an argon atmosphere takes then place 
after which the bottom 79 can be removed again. It takes ap 
proximately 20 minutes to provide this second sealing in so far 
as the process occurs in the oven. 
Although in principle it is possible to operate with one and 

the same oven both for the ?rst and the second sealing, it is 
recommendable to use two ovens of substantially identical 
shape. One oven then serves for the ?rst sealing and is con 
structed for that purpose, while the other oven serves for the 
second sealing and is constructed for that second purpose. Of 
course it is alternatively possible to use several pairs of ovens, 
for example, four ovens, which are operated so that totally 
only one energy source, one vacuum plant, one gas dosing 
device, one device for refreezing xenon are required. The 
whole assembly of ovens can be operated by one person. 
Although only one row of envelopes can be treated with the 

device according to the invention as described, it is of course 
alternatively possible to arrange several rows of envelopes 
parallel to each other in the same oven space. In that case a 
few U-shaped heating members arranged parallel to each 
other may be used. 
What is claimed is: 
1. A device for uniting in a gastight manner a number of tu 

bular articles with sealing elements provided with electrodes 
at their one ends, characterized in that it comprises an oven 
which is adapted to communicate with a vacuum system and, 
in which at least two parallel arranged strip-shaped heating 
members are rigidly arranged and are connected to a voltage 
source, the device furthermore comprising at least one holder 
in which one end of the tubular articles which are each pro 
vided with a sealing member can be arranged in a row, said 
holder being arranged in the oven in such manner that each of 
the articles are situated with their other end between the two 
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strip-shaped current conveying heating members wherein the 
oven comprises at least two portions which can be separated 
from each other and between which a sealing ring is arranged 
in which the heating members are secured in one portion and 
the holder can be placed on or be formed by the other portion. 

2. A device as claimed in claim 1, characterized in that the 
two heating members are manufactured from graphite. 

3. A device as claimed in claim 2, characterized in that the 
two strip-shaped members constitute the limbs of a U-shaped 
heating'member, which limbs are coupled at their free ends 
directly to a voltage source. ' 

4. A device as claimed in claim 1, characterized in that one 
portion is stationary and the other portion is vertically mova 
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5. A device as claimed in claim 1, characterized in that the 
oven comprises an internal abutment for the ends of the arti 
cles to be heated which are arranged so as to be resilient in 
their locations of the holder, said abutment forming part of a 
heat-re?ecting screen which surrounds the strip-shaped heat 
ing members for the greater part and which touches the wall of 
the oven at only a few points. 

6. A device as claimed in claim 1 further comprising a gas 
dosing system connected to and cooperating with said oven 
and said vacuum system. 

* * * 1* $ 
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