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3.5 
My invention relates to electric discharge de 

vices, and more particularly to high-pressure 
mercury vapor lamps of the high-pressure type 
as for example lamps in which the pressure of 
the mercury vapor under normal operating con 
ditions is one atmosphere or more. 

In electric discharge lamps of the high-pres 
sure type, such as those intended for use with or 
in optical systems such as motion picture pro 
jectors, the prior art lamps have evidenced cer 
tain undesired operating characteristics in that 
the arc tends to wander from the surface of the 
cathode which faces the anode and which is nor 
mally intended to support the arc discharge. 
This disadvantage has been encountered where 
the lamps are operated on direct current. As a 
result of this wandering of the cathode spot 
the center of the light source consequently moves 
and the arc length varies. In accordance with 
my invention described hereinafter I provide a 
new and improved high-pressure mercury vapor 
lamp wherein the above described disadvantage 
is obviated. 
An object of my invention is to provide a new 

and improved electric discharge device. 
Another object of my invention is to provide 

a new and improved high-pressure mercury vapor 
lamp of the type in which the distance between 
arc supporting surfaces of the anode and cathode 
is less than the distance from either surface to 
the enclosing envelope. 

It is a further object of my invention to pro 
vide new and improved electrode structures for 
high-pressure mercury vapor lamps. 
Generally speaking, in accordance with my in 

vention I provide an improved high-pressure 
mercury vapor electric discharge lamp wherein 
the arc length remains substantially constant 
during normal operation rendering it highly sat 
isfactory for projection purposes. An anode and 
a cathode each constructed of a solid block of re 
fractory metal are positioned on and supported 
by relatively heavy lead-in conductors or rods 
and these electrode structures are located trans 
verse to the principal axes of the lead-in rods. 
For example, where the lamp is intended for 
vertical operation, the lead-in rods are vertical 
and the principal axes of the members consti 
tuting the anode and cathode are positioned 
horizontally. A further feature relates to the 
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manner in which activating material is positioned 
and Supplied to the arc supporting surface of 
the Cathode, a recess being provided in the lead-in 
rod which Supports the cathode and means is 
provided for supporting the activating material 
in this recess but which also permits egress of 
activating material to the arc supporting sur 
face. r , 

For a better understanding of my invention 
reference may be had to the following description 
taken in connection with the accompanying draw 
ing and its scope will be pointed out in the ap 
pended claims. Fig. 1 is a vertical view of one 
lamp constructed in accordance with my inven 
tion, and Fig. 2 is a much enlarged view of the 
cathode structure and the supporting lead-in 
rod which houses the activating material. 

Referring now to Fig. 1. I have there illus 
trated my invention as applied to an electric dis 
charge device, such as a high-pressure mercury 
vapor lamp . This lamp is of the type intended 
for operation in which the pressure of the mer 
cury vapor is one atmosphere or more and is of 
the type furnishing a compact source of light. 
More specifically it may be stated that the dis 
charge lamp is of the high-pressure type in which 
the arc length or the distance between arc sup 
porting surfaces of the cooperating electrodes is 
less than the distance from either surface to th 
vitreous envelope 2. 

I provide a pair of lead-in conductors or rods 
3 and 4, which are preferably arranged in a ver 
tical position and which are sealed to tubulations 
5 and 6 by any suitable sealing structures T and 
8, respectively, providing at the lower extremities 
thereof externally accessible contacts 9 and 0. 
The sealing structures 7 and 8 may be of the type 
disclosed and claimed in United States Patent 
No. 2,400,946, granted May 28, 1946 upon an ap 
plication of E. H. Nelson et al., and which is as 
signed to the assignee of the present invention. 
The lead-in rods 3 and 4 are constructed of 

refractory metal such as tungsten and in one 
embodiment of my invention comprise tungsten 
rods having a diameter of approximately 3 mm. 
On one of the lead-in rods I position an anode it, 
preferably constructed of a single block of re 
fractory metal such as tungsten, and which is ar 
ranged to have its principal axis transverse or 
perpendicular to the axis of the lead-in rod 3. 
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Anode is provided with an arc supporting sur 
face 2 preferably arcuate in shape. In one form 
the anode may have a substantially semi 
spherical shape with the convex arc Supporting 
Surface 2 facing the Cathode structure described 
immediately hereinafter. 
The details of the cathode structure may be 

Anore fully appreciated by referring to the much 
enlarged View thereof shown in Fig. 2. The 
cathode structure 3 is preferably constructed of 
a single cylindrical piece or block of refractory 
metal, such as tungsten, and is provided with 
a base part 4 which is joined to or welded to 
the lead-in rod 4. At one extremity of the cath 
odie S3 provide a bulbous part 5 affording an 
arc supporting surface 6 to face the arc Sup 
porting surface 2 of anode , and which is 
connected to base part 4 by a contracted or neck 
Section to imit or minimize the flow of heat 
from the bulbous part 5 to the other parts of 
the electrode structure or assembly, thereby serv 
ing to maintain the temperature of the cathode 
during normal operation at or above a prede 
termined value, whereas the anode it is sub 
stantially more massive than the cathode 3 so 
that it effectively dissipates the excessive heat 
thereat during operation. The contracted sec 
tion may be formed by a grinding operation 
and the bulbous part 5 need not be symmetrical 
and may have a slightly flattened appearance as 
shown in Fig. 2 of the drawing. 

In order to Supply activating material to the 
cathode I provide a recess f8 in the supporting 
rod 4 for the cathode, and which may be formed 
by grinding away a section of the rod 4. Within 
the recess 8 I position activating material 9 
which may comprise a composite body of oxides 
of the alkaline earth metals, or mixtures thereof, 
and which may be held in a compact form by 
means of a winding of tungsten wire 20 which 
by virtue of the Small spacing between the turns 
thereof permits egress of activating material 
through a second spiral or winding of tungsten 
wire 2 which retains the activating material 9 
in the recess f. 

In one form of lamp constructed in accordance 
with my invention the spacing between the arc 
supporting surfaces 2 and 6 is preferably within 
the range of 5 to 10 mm. and the vertical and 
horizontal dimensions of the bulbous part f 5 are : 
respectively 1% mm. and 1 mm. for an arc dis 
charge path of 6 mm. The cathode 3 is formed 
of a 1.5 mm, tungsten rod joined to the asso 
ciated 3 mm. tungsten rod 4 by arc welding. The 
length of the cathode structure 3 to the point : 
where it is joined to the rod 4 may be approxi 
mately 3.5 mm., and the contracted or neck part 

may be 0.5 mm. in diameter having a length 
of from 0.75 to 1 mm. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In an electric discharge device of the type 

employing an ionizable medium and for operation 
on direct current, the combination comprising an 
envelope and a pair of electrodes positioned 
therein and having arc supporting surfaces 
thereof spaced a distance less than the distance 
from either surface to the envelope, one of said 
electrodes Serving as an anode and constructed 
of a block of refractory metal substantially more 
massive than the other electrode and having its 
principal axis transverse to and supported by a 
lead-in conductor, and the said other electrode 
having a part thereof transverse to and of smaller 
Cross sectional area than its supporting lead-in 
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4. 
conductor and having a bulbous part serving as 
a cathode and connected to a base part by a con 
tracted Section to limit the flow of heat to the 
associated lead-in conductor. 

2. In an electric discharge lamp of the high 
pressure type for direct current operation, the 
combination comprising an envelope and includ 
ing an anode and a cathode, said anode com 
prising a block of refractory metal substantially 
more massive than the cathode and having a 
convex arc supporting surface and said cathode 
Comprising a similar body of refractory metal 
provided with a bulbous part having an arc sup 
porting surface and connected to a base part by 
a contracted section having a smaller cross 
sectional area than said base part for limiting 
the flow of heat from the bulbous part. 

3. In an electric discharge lamp of the high 
pressure mercury vapor type for direct current 
operation, the combination comprising an enve 
lope, a pair of vertical lead-in rods, and an anode 
and cathode each constructed of a solid block 
of refractory metal, said anode being substan 
tially more massive than said cathode and of 
Substantially cylindrical shape provided with a 
convex face for supporting an arc discharge, and 
said cathode having a base part and a bulbous 
arc supporting part connected to the base part 
by a contracted section for limiting the flow of 
heat to the base part, the lead-in rod supporting 
Said anode being of Smaller cross-sectional area 
than said anode and the lead-in rod supporting 
said Cathode being of larger diameter than said 
base bart. 

4. In an electric discharge lamp of the high 
preSSure mercury vapor type for direct current 
operation, the combination comprising an en 
velope, a pair of vertical lead-in rods, and a hori 
Zontally positioned anode and cathode supported 
respectively by Said rods and each constructed 
of a solid block of tungsten, said anode being 
Substantially more massive than said cathode and 
of Substantially cylindrical shape having a con 
Vex arc supporting surface and said cathode hav 
ing a bulbous part serving as an arc supporting 
surface and connected to a base part by a con 
tracted section for maintaining the temperature 
of the bulbous part at or above a predetermined 
value during operation of the lamp, the lead-in 
rod supporting said anode being of smaller cross 
Sectional area than said anode and the lead-in 
rod supporting said cathode being of larger 
diameter than said base part. 

5. In an electric discharge device of the type 
employing an ionizable medium and for direct 
current operation, the combination Comprising 
an envelope, a pair of lead-in rods of refractory 
metal, and an anode and cathode supported by 
Said rods, said anode being substantially more 
massive than said cathode, said cathode com 
prising a body of refractory metal provided with 
a bulbous part having an arc supporting surface 
and connected to a base part by a contracted 
Section for limiting the flow of heat from the 
bulbous part, a recess in the lead-in rod support 
ing said cathode, activating material in said re 
cess, and means for supporting said activating 
material in said recess. 

6. An electric discharge lamp of the high pres 
Sure mercury vapor type for direct current opera 
tion comprising a sealed envelope, a pair of stout 
lead-in rods extending into said envelope from 
One end thereof in substantially parallel relation 
ship, an anode and a cathode of solid refractory 
metal supported respectively by said rods and 
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extending transversely thereof toward each other, 
said anode being substantially more massive than 
said cathode, the end of said cathode nearer said 
anode being separated from the remainder of the 
cathode by a neck portion of materially reduced 
cross-sectional area to maintain the said end of 
the Cathode, during operation, at a higher tem 
perature than in the absence of the said neck 
portion and thereby prevent wandering of the 
arc from the surface of the cathode which faces 
said anode. 
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