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2 Claims.

'I'ms invention relates to electric lamps, or
improvements therein, and aims to provide a de-
sirable improvement in the construction of such

core or base parts of the same,

The manufactire of electric lamp core parts or
bases and especially small lamp bases, from hard

glass or quartz glass is attended by substantial
difficulties in spite of the fact that various meth-
ods are known for hermetically sealing into such
glasses the current leads in the form of wires or

thin foils made of refractory metals. For exam- .
ple, tungsten wires, up to a millimetre or more in

thickness, can be sealed directly into certain
borosilicate glasses of high melting point and in
the case of quartz glass, either & so-called inter-
mediate glass which can be sealed (on the one
hand) to tungsten and (on the other hand) to

quartz can be used, or.a thin foil of a refractory

metal, such as molybdenum, can be employed
instead of a wire and the softened quartz gla.ss
allowed to collapse on to it in vacuo.

Lamp bases of hard glass or quartz glass are
most necessary when the lamp bulb itself is made
of such materials. Hard glass or quartz glass
bulbs are always used when, for any reason, it is
preferable or essential to reduce the size of the
bulb below a certain limit, as, for example, in
the case of high pressure incandescent lamps,
with filling pressures in excess of five atmos-
pheres, incandescent lamps with a filling of mer-
cury vapour etc. As it is precisely the reduction
in the size of the bulb which compels the use of

‘hard. glass or quartz glass as a material for the:

bulbs and bases, the importance of being able to
make lamp bases of small size in these materials
will very readily be apparent. Significant exam-
ples of the application of such bases are high
pressure incandescent lamps with filling pressures
of thirty, fifty or more atmospheres, and tubular
hard glass or quartz glass bulbs 6 mm. or less in
diameter.

One object of the present invention is to pro-
vide a novel and simple method of making lamp
bases of hard glass or quartz glass.

Another object is to provide an improved meth-
od of making lengths of two-duct capillary tubing
in hard glass or quartz glass, to serve as starting
material or stock for the manufacture of bases
or stems for lamps as hereinbefore referred to.

Another object is to provide a method of mak-
ing small, compact electric incandescent lamps of
a kind adapted for operation with & high internal
gas pressure and/or vapor pressure.

Yet another object is to provide lamp bases or -
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stems of novel construction, for incorporation in
electric incandescent lamps and a final object is
to provide a lamp of very simple and compact
constriuction, such lamp being particularly well
adapted for operation under a high internal pres-
sure of filling gas and/or vapor. )
The lamp bases according to the invention are.
produced by sealing the current- Jeads simultg-
neously into one hard glass or quartz glass capil-
lary tube having or formed with two ducts. The 19
sealing in of such leads may be effected under
reduced (i. e. less than the usual) pressure and .
this expedient is indeed usually desirable when.
‘sealing foils of refractory metal directly 'into
quartz glass. Particularly in the case of very 15
small lamp bases, it is preferable, when using cur-
rent leads in the form of metal foils, so to arrange
the folls for sealing in that their broader faces (as
distinguished from their edges) con.tront one an-
other and are parallel. - 20
If, for example, tungsten wires are used as
leads and if the double capillary tube is made of
‘borosilicate glass of suitable composition, the
wires can be sealéd directly into the glass and the
sealing-in operation can be conducted in atmos- 25
. pheric air. ‘On the other hand, the mode of pro-
cedure adopted when using a quartz glass double
capillary tube may, for example, be as follows:—
Two thin molybdenum foils, about 20u thick and 1
mm, wide, to the ends of which tungsten or .30
molybdenum wires of suitable shape and dimen-
sions are welded, are introduced into the twe
ducts of a double capillary tube of quartz.glass. - -
The capillary is sealed off at one end and evacu-
ated and then, by heating the appropriate points 35
with an oxy-hydrogen flame, the quartz glass is
allowed to collapse onto the the, molybdenum
foils, after which the projecting ends of the tube
can be cut off.

The process according to the present invention 49
permits of -working to fine limits of tolerance,
even in the case of very small bases; it eliminates
the risk of short circuits and it can be carried out’
rapidly. In cases where a quartz glass capillary
tube is used in conjunction with leads made of 45 -
molybdenum foil, it has also the great advantage
that the lamp base can be sealed into.the lamp

~ bulb in atmospheric air. This is of great im-

portance, particularly in high pressure  lamps’.
wherein it is necessary to exercise rmeticulous 50
care in making the fused joint between the bulb
of the lamp and the base thereof.
It should also be remarked that the double.
capillary tubes required by the process of this in-
vention can be manufactured easily, by sealing 68
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“into a flattened tube of hard glass or quartz glass,
a rod of the same material, or by flattening a
tube onto a rod previously introduced into it and
_sealing the two together. :

5 The invention will now be more particularly
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15 formed by or from the two glass-elements of Fig. -
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described ‘with reference to the accompanying
drawing, in which: ' )

Fig.-1-is an enlarged cross sectional view illus-

trating a tube-and ah inserted rod, both of quartz

0 glass, in concentric arrangement between press

plates which unite and shape the two glass ele-::
ments so as together to' form a double capillary . :
et .- figure the references 2, 3, 4 again designate the

tube; . . sl
Fig. 2 is a cross section through a capillary tube

1 pressed together; Sl S
Fig. 3is a longitudinal section of such ‘8, dou-~
ble capillary tube, having current leads inserted

in its capillary ducts, this view being drawn to a,

0.scale smaller than that of the preceding figures
but the same as that of the following Pigs. 5'and
B S S R
Fig. 4 is a.cross section taken on the line B—B
of Fig..3 and Is drawn to the same scale as Figs. 1

S.and2;

. Fig, 5{sho‘v}s a lamp base strﬁcturéfiitodhced' by,

the process of the invention; and. ... . .
Fig. 6 illustrates a finished incandescent lamp

. incorporating a base such as that shown in Fig. 5.
0 Refetring to this drawing, I indicates a quartz
glass tube from which the aforementioned dou-
ble capillary or lamp base part is formed. Fig. 1
.-represents’ the method or manner of formation
‘as last. above described. That is, a.rod 7 .0f the
5 same, or also quartz glass, material is inserted
into said tube, in this instance in a concentric
relation. Upon heating said glass tube ! suffi-
ciently, the same'can be pressed from: opposite
sides as by means of jaws or press plates {0 and

4o !l until its diametrically. opposed portions or

walls meet and are flattened upon said rod 1 into
substantial fusion therewith. In this very sim-
ple way a quartz glass bat with two longitudinal
capillary ducts, i. e. with channels on opposite

45 sides of the rod, is produced as shown in.Fig. 2.

50

. Said Fig. 2 shows the thus flattened tube | uni- -

- tarily fused to the rod 1, the said ducts.which are
resultantly crescent shaped in cross section be-
ing designated 8 and 8’ respectively.

As will be seen in Fig. 3, the two (composite)
current leads, in this instance uncoated but
which may be coated as with a glass that becomes
intermediate (fused) between them and the
capillary body in the hermetic seal later effected,

55 are.inserted respectively in these capillary ducts

'8 and 8’, the internal diameter of which may,
for example, be of the order of 1 mm. Each of

said current leads consists of a molybdenum wire .

2 and a tungsten inner lead or electrode 4, con-

" go hected by a molybdenum strip 3, whichvmay for

‘instance be 254 thick and 0.8 mm. wide.
The double capillary tube thus composed is
. next evacuated. This can be done in vacuum or
any other suitable way, but if the capillary ducts

63 are closed at one énd, by closure of the tube i as

shown in Fig. 3, the other (open) end A of the
. tube: can be connected directly to an air pump.
‘The doukle capillary tube is then heated at the
- region of the line B—B, in Fig. 3, until it col-
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lapses or flattens in fusibly upon itself and the .

quartz glass makes airtight contact with and
around the surfaces of the strips 3, or, if said
strips are coated as previously mentioned, fuses
with the material of such coating therearound
which coating then becomes an intermediate ele-
ment between the tube body and said strips.
When this sealing-in is completed. the capillary

ends are cut off at C and D, without severing the

‘wires 2 and 4. The form of the lamp base thus

obtained is shown in Fig. 5. In this last-named

tripartite current leads, thase on the left side
however. being designated 2’, .3’ and 4’ respec-
tively, and ¢ is used to unitarily designate the
quartz -body now completely fused into one ho-
mogeneous mass..

.-In producing-an incandescent lamp as repre-
sented in Fig. 6, a tungsten coil 5 is attached be-
tween the ends of the two inner leads 4 and 4’

“(which may conveniently be réferred to as “elec-
.trodes”) and the completed base or body 9 with

said connected leads or electrodes is then fused
into the quartz glass bulb 6, in air in the usual
way. The¥said bulb is next evacuated at 2

_(through & pump tube not shown) and filled with
. gas mixture, to a pressure higher than 10 at-
mospheres, after which it is sealed off or closed.

Heretofore, current leads have been fused di-

.rectly into quartz glass bulbs and, as the fusion

has had to be conducted in vacuo, the process has
proved to be very inconvenient in practice. ' It
will be apparent.that the present invention af-

fords a great and distinct advantage over this
‘previously essential procedure in that only the

sealing of the leads into the small double capil-
lary tube has to be carried out under a vacuum,
whereas the larger operation of sealing the con-

‘ductor and base assembly into the bulb can be

conducted at ordinary atmospheric pressure.

. ‘What Iclaimis:

1. The method of making a seal for electric
lamps and similar devices which comprises ar-
ranging a'rod of vitreous material within a tube
of vitreous material, heating said tube to render
it plastic and then compressing it upon said rod
in such a manner as to leave a plurality of longi-
tudinally extending capillary ducts formed by
unfused portions of the exterior surface of said
rod and the interior surface of said tube, subse-
quently introducing metal. conductors severally
into said ducts, and then fusing the vitreous ma-
terial and causing it to collapse around said con-
ductors to form a hermetic seal.

2. The method of making a seal for electric
lamps and similar devices which eomprises ar-

‘tube is removed from the air pump and its two
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ranging a rod of vitreous material within a tube -

of vitreous.material, heating said tube to render

'it plastic and then applying pressure upon oppo-~
. site sides of said tube to compress it upon said

rod to form a flattened tubular body having a
pair of longitudinally extending capillary ducts in
the opposed. unflattened ‘sides thereof, subse-
quently introducing a metal conductor into each
of said ducts, and then fusing the vitreous mate-
rial and causing it to collapse around said con-
ductors to form a hermetic seal.
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