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ABSTRACT 

light sources having an internal diameter 1.2 to 1.6 
times the diameter of the quartz tube to be pinched, 
and in which the volume ratio of the mixing chamber 
to that of the outlet channels amounts to 1:8 to 1:16, 
preferably 1:10 to_1:l2. The burner according to the 
invention has in the interior a circularly shaped body 
provided with approximately semicircular form milled 
recessed burner inlets arranged along the periphery 
with uniformly distributed bores parallel to the axis of 
the burner. The burner is of such design that the inlet 
rings, and comb plates placed between them and pro 
vided with outlet openings, form a cylinder jacket. 
The burner is terminated both on the top and bottom 
by closing-up plates equipped with conduits for circu 
lating a cooling fluid, preferably water. 

6 Claims; 4 Drawing Figures 
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CIRCULAR‘ BURNER FOR THE VACUUM-TIGHT 
PINCHING OF LIGHT SOURCES HAVING QUARTZ 

TUBES 

In up-to-date light sources, e.g. in lighting bodies of 
mercury-containing high pressure mercury vapor 
lamps, or in other gas and metal vapor discharge tubes, 
further in halogen lamps as well as in all light sources 
where working is accompanied by the development of 
a high amount of heat, concentrated at a high tempera 
ture, quartz tubes are used for the bulbs of the light 
sources, and these bulbs also contain the current leads. 

The vacuumtight and bubblefree closing-up of these 
quartz tube bulbs, (the so-called “pinching”) poses a 
very dif?cult problem. , 

Accordingly, pinching is extensively performed with 
hand operated machines. For heating quartz tubes up 
to a plastic state, which is an essential part of the clos 
ing-up operation, there are used two or four part ?at 
burners which distribute heat evenly along a circle, 
thus uniformly ‘heating the tube. Trials have already 
been carried out for developing automatic quartz tube 
pinching machines, with the object of increasing the 
productivity by mechanizing the operations formerly 
carried out by hand production. On these machines dif 

, ferent forms of multipart burners are used. While, how 
ever, with hand operated machines with low perform 
ances (30 to 50 pieces per hour), this arrangement of 
burners is acceptable, in the case of automatic pinching 
by machines and higher productivity (400 to 600 
pieces per hour) it is unsuitable for solving the prob 
lem, because uniform heat distribution in the quartz 
body cannot be achieved by it. 

In addition, a further inconvenience of the mul 
tiburner arrangement is that the grate ?ame dispersion 
damages surrounding component parts, and that for the 
elimination of this disadvantage the design of a more 
complicated machine would be needed. Attempts have 
been made with circular burners, too; this, however, 
had as its object only the elimination of SiOg particles 
deposited on the quartz tube, and required a signi? 
cantly lower temperature than that of about 2,000° C 
needed for pinching. _ ‘ 

The mechanizing of pinching has been impeded up to 
now by having to produce a high power burner, suitable 
to produce good quality pinching. 
Such a burner should meet the following require 

ments: 
From the point of view of pinching, the quartz tube 

should be heated decidedly to a plastic state, and 
a. ?rst of all uniform and quick heating of the quartz 
tube end to 2,000° C should be ensured; 

b. at the same time the current leads, and electrode 
armature parts should be protected from oxidation; 
and 

c. the softened quartz tube must not be twisted away 
from its axis. 

The present invention has among its objects the real 
ization of a burner meeting the above requirements, 
and eliminating the inconvenience of hitherto known 
burners and making the automation of pinching possi 
ble. 
The invention relates to a circular burner for pinch 

ing the quartz tube bulb of light sources, characterized 
by having an internal diameter 1.2 to 1.6 times the di 
ameter of the quartz tube to be pinched, and in which 

20 

25 

35 

40 

45 

50 

.q 2 t 

the volume ratio of the mixing room to that of the out 
let channels amounts to 1:8 to 1:116, preferably 1:10 to 
1:12. 

. In the burner according to the invention, in the inte 
rior there is a circular, (or in other designs two semicir 
cularly shaped) milled recess provided with approxi 
mately burner inlets arranged along the periphery with 
uniformly distributed bores parallel to the axis of the 
burner. 
The burnerr is of such design that the inlet rings and 

comb plates places between them provided with outlet I 
openings form a cylinder jacket. The burner is termi 
nated both‘ on the top and bottom by closing-up plates ' 
equipped with conduits for circulating a cooling fluid, 
preferably water. I ‘ 

By varying the number of the inlet rings and comb 
plates the cylinder jacketmay be varied corresponding 
to the height of the tube‘ part to be pinched. 

In one construction the burner :is divided, e.g. form 
ing two burner parts of semi~circular form. 

In a further construction, the outlet openings of the 
comb plates are uniformly distributed. 
The invention will be explained in detail in connec 

tion with the accompanying drawing showing one ex 
empli?ed embodimentvof a burner inlet and of the 
burner, according to the invention. ’ 
'In the drawing: ' ' 

FIG. 1 in a top view of a divided burner inlet; 
FIG. 1a in a section of a burner inlet half according 

to FIG. 1; 
FIG. 2 is a view in elevation of a divided burner; and 

FIG. 3 is a top view of the burner half shown in FIG. 
2. . 

The burner shown has a semi~circular inlet ring 1. 
This is-shown in FIGS. 1 and 2, in FIG. la in detail in 
section. Inlet ring 1 is provided on both sides with semi~ 
circular or nearly semicircular milled recesses 13. Inlet 
ring 1 is also provided parallel to its axis with uniformly 
distibuted bores 14. This design has the advantage of 
ensuring uniform outlet‘pressure and by it also symmet 
rical circular heating. At the same time, as shown in 
FIGS. 2‘ and 3, introduction of gas is asymmetrical so 
as not to introduce gas with locally higher pressure. 
The ratio of the mixing chamber and of the channel 

volumes enables the burner to be extinguished or newly 
?red during working without risking back-firing, and at 
the same time makes it insensitive to pressure varia 
tions of the gas mixture. 
The burner according to the invention may be oper 

ated by oxygenated town gas, hydrogen, or by an arbi 
trary mixture of propane-butane gas. It is thus from this 
point of view also advantageous by not requiring the 
use of a special fuel, since it operates safely and ser 
viceably with any gaseous fuel. 

In FIG. 2 it can be seen that comb plates 2 provided 
with outlet openings 3 are placed between the inlet 
rings 1 of semicircular form. Screws 9 serve to the out_ 
let rings 1 and comb plates 2. Covering plates 15 close 
up the top and the bottom of the burner body. The 
?ame reaches the quartz tube to be pinched through 
outlet openings 3, the tube being accommodated in the 
burner by surrounding it in form of a cylinder jacket. 
For clarity of illustration the quartz tube to be pinched 
is not shown. 
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Outlet-openings 3 are uniformly distributed in the 
comb plates 2 in order to reach the quartz tube by a 
?ame which‘is as uniform as possible.‘ 
The gas mixture passes through inlet openings 4 to 

tubes 7 and thence to the outlet openings 3, where it is 
ignited and heats the quartz tube to be pinched. The 
cooling ?uid, which is preferably water, passes the cir 
cular burner through inlet openings 5, tube 8, and by 
conduits 11 and 12, and then passing through tube 10 
leaves at outlet opening 6. All such conduits are con 
nected to covers 15. Good cooling is very important, 
since in its absence the burner, operating at a high tem~ 
perature, would be damaged. The two burner halves, as 
can be seen in the drawings, totally surround the quartz 
tube to be pinched. The number of inlet rings 1 and of 
comb plates 2 may be varied according to the length of 
the zone of the quartz tube to be pinched which is to 
be heated. The gas mixture with the purpose of feeding 
the burner, may be — as mentioned already before — 
an oxygenated mixture of town gas, hydrogen or pro 
pane-butane. 
The burner according to the invention has the follow 

ing advantages: 
The burner surrounds the quartz tube to be heated in 

the form of a cylinder jacket; it is unimportant whether 
the burner is made in the form of a closed ring or as two 
half-rings to be opened and closed. The quartz tube is 
heated uniformly at any point, and unevennesses in di 
mensions and quality are equalized to a great part. The 
quartz tube may be heated to a plastic state in a so 
called closed shell with optimal velocity (350° C/s), 
held in the center without twisting. The inlets may be 
partially closed by valves (not shown) to ensure uni 
form outgoing gas pressure and by this a symmetrical 
circular, heating. By the proper choice of the internal 
dimensions of the burner corresponding to a quartz 
tube of given dimensions, heating is effected very con 
centratedly, and the required temperature may be 
reached in a much shorter time than with hitherto 
known burners. Furthermore, no SiOz deposition oc 
curs with the use of the burner of the invention. 

It also follows from the concentrated heating that 
machine parts in-the vicinity of the burner are not dam 

4 
aged, and also that the oxidation of current-leading 
electrodes by stray flames is eliminated. 
Since the burner surrounds the softening quartz tube 

like a room of circular cross section and the ?ame pres 
sure is symmetrical in the room, and since the quartz 
tube remains throughout the heating in the center line 
of the ?ame room, no twisting of the quartz tube oc 
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Although the invention is illustrated and described 
with reference to a plurality of preferred embodiments 
thereof, it is to be expressly understood that it is in no 
way limited to the disclosure of such a plurality of pre 
ferred embodiments, but is capable of numerous modi 
fications within the scope of the appended claims. 
What is claimed is: 
1. A circular burner for pinching quartz tube bulbs of 

light sources, comprising a burner body having an in 
ternal diameter 1. 2 to 1.6 times the diameter of the 
quartz tube to be pinched, cylinder jacket constituted 
by comb plates provided with outlet openings and 
placed between inlet rings, the jacket being equipped 
on both ends with cooling ?uid circulating covering 
plates, the volume ratio of the mixing chamber of the 
burner to the outlet channels being in the range 1:8 to 
1:16. 

2. A circular burner according to claim 1, wherein 
the volume of the mixing chamber to the outlet channel 
lies in the range 1:10 to 1:12. 

3. A circular burner according to claim 1, wherein ' 
the burner has several circularly shaped burner inlets 
provided with semicircular recesses and provided with 
evenly distributed bores along the periphery parallel to 
the burner axis. 

4. A circular burner according to claim 1, wherein 
the height of the cylinder jacket may be varied by vary 
ing the number of the inlet rings and of the comb 
plates. _ 

5. A circular burner according to claim 1, wherein 
the burner is made of a plurality of burner parts. 

6. A circular burner according to claim 1, having fur 
ther evenly distributed outlet openings on the comb 


