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1. 

My invention relates to a vapor electric device 
and, particularly, to an improved method of 
Cooling the cathodes of such devices. 

In the Operation of vapor-electric devices, such 
aS mercury arc rectifiers, a great deal of heat 
is evolved at the cathodes of the devices. In 
Order to maintain proper operating conditions in 
the devices, it is necessary to remove the heat 
So generated. Heretofore this has been accom 
plished by providing cooling elements integral 
with the devices themselves either in the form 
Of cooling coils immersed in the cathode material 
or COOling elements attached to the exterior of 
the cathode container. The provision of such 
Cooling device is not only inherently expensive 
but provides further elements of danger to the 
tubes in that the inclusion of interval cooling 
coils greatly adds to the danger of leakage in 
the tube, and the exterior coils unless constructed 
of expensive materials not only add to the cost 
of construction of the tube and increase the 
danger of leakage, but are liable to be clogged 
by Scale or impurities in the water and thus 
render the tube inoperative before the tube would 
otherwise reach the end of its useful life. 
According to my invention, I provide the cool 

ing element in the cathode bus or other cathode 
connection and provide a cathode terminal in 
good heat and electrical connection with the 
container of the cathode and couple the cathode 
terminal in good thermal and electrical conduct 
ing relation with the cathode bus so that by 
cooling the Cathode bus or the Cathode connec 
tion, the heat may be withdrawn from the cath 
ode of the device. 
to provide a relatively inexpensive tube which 
may be coupled to a cooling element which of 
itself may be relatively inexpensive because it is 
possible to clean and recondition the cooling ele 
ment Without in any manner disturbing the 
construction of the tube itself. 
In usual rectifier arrangements the cathode of 

a plurality of valves are connected to a common 
cathode bus, and by making this cathode bus 
either in the form of a cooling element or pro 
viding cooling elements attached to the bus, it 
is possible to greatly reduce the overall expense 
of the installation while providing satisfactory 
Cooling. 

In this manner it is possible 
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It is, accordingly, an object of my invention 

to provide a cooling System for a plurality of 
tubes Without the necessity of Self-contained 
cathode coolers. 

It is a further object of my invention to pro 
vide a common cooling element for a plurality of 
cathodes. 

It is a further object of my invention to pro 
vide an arc discharge device having a separable 
cathode cooler. 
Other objects and advantages of my invention 

will be apparent from the following detailed de 
scription taken in conjunction with the accom 
panying drawings, in which: 

Figure is an elevation partly in Section of 
a portion of a converter according to my inven 
tion; 

Fig. 2 is a croSS Section along line II-II of 
Fig. 1 through a cathode cooler showing the 
connection of a valve thereto and the manner 
of cooling the side walls of the device; and 

Fig. 3 is a view Similar to Fig. 2 showing a 
modified connection; and 

Fig. 4 is a view similar to Fig. 2 showing a 
cross-section through a preferred construction 
according to my invention. 
In the exemplary embodiment of my invention 

according to Fig. 1, a cathode bus 0 is con 
structed in the form of a cooling element such 
as a Water box through which passes the Cool 
ing fluid for the cathodes 3 of a plurality of 
vapor-electric valves f. Each of the valves 
of the device comprises an evacuated container 
2 having a pool 3 of vaporizable reconstructing 
cathode material Such as mercury. Cooperating 
With the cathode 3 is an anode 4 maintained 
in spaced insulated relation thereto, and at least 
one and preferably a plurality of exciting elec 
trodes 5 which may or may not be of similar 
construction. In order to remove the heat gen 
erated at the cathode 3, the cathode 3 is pro 
vided with a terminal block 6 preferably brazed 
or welded in good electrical and heat conducting 
contact with the cathode container. 

In order to connect the cathode terminal 5 
to the cathode bus 0, a connection is provided 
on the bus. 0: preferably in the form of an up 
Standing block 7 secured to the bus 0 in good 
electrical and heat conducting relation preferably 
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by means of welding, brazing, or by mechanical 
connection thereto. The cathode terminal 6 is 
placed in contact with the contact block 7 and 
secured thereto preferably by means of a me 
chanical connection such as a threaded nut 8. 

Because of the machining irregularities which 
are always present both on the contact block 
and on the cathode terminal f6, it is frequently 
desirable to use some means such as a sheet of 
metal foil or a coat of heat conducting paint 
between the cathode terminal 6 and the cathode 
block 7 in order to facilitate the transfer of 
heat from the cathode 3 to the common cooling 
means 0. 

It is frequently desirable to cause a rapid flow 
of the cooling medium at or adjacent the Con 
necting block 7, as a rapidly flowing cooling . 
medium transfers the heat with less thernal drop 
at the liquid cooled Surface. 
prefer to provide a baffle or obstruction 20 in the 
cooling element O such that it will produce a 
rapid flow of cooling fluid such as Water adjacent 
the point of connection of the connecting block 

. 
It is usually desirable to liquid cool the side 

walls of the container 2, and for this purpose I 
have shown a water jacket 2 providing a Spiral 
channel 22 around the exterior of the container 
wal f2. 
Cooling fluid is circulated through this Water 

jacket 2 f from a header 23 as shown or if desired 
from the bus box O and discharged to a header 
24 where the water may either be discharged Or 
recirculated as conditions may require. 
In the operation of the system according to my 

invention, a cooling fluid is circulated through 
the cathode bus C and cools the connecting block 

which, in turn, withdraws heat through the 
cathode terminal 6 to maintain the desired ten 
perature of cathode 3. 

In high current device where large quantities 
of heat must be removed from the cathode 3, 
the cathode plate 25 may be placed directly in 
contact with the cooled bus 0 and Secured in 
intimate contact therewith by a plurality of fas 
teners 26 as Shown in Fig. 3. 

In the embodiment of my invention illustrated 
in Fig. 4, a cathode bus 30 is supported on a men 
ber 3, such as an angle or channel iron which 
may be mounted on insulators 35, and a cooling 
element 34 is provided in the connecting blocks : 

thereof instead of being applied to the bus 
in general. Preferably the header 32 for the cool 
ing medium is mounted within or adjacent the 
bus support 3 and connections 33 are taken off 
of the header 32 to the cooling coil 34 in each 
of the cooling blocks and from the cooling 
blocks 7 passed on in series relation to the 
Water jacket 2 of the container 2. In this mod 
ification I have shown instead of a connecting nut. 
8 a plurality of screws 38 extending through the 
bus 30, the connecting block if, and into the 
cathode terminal 6 for drawing the parts into 
good heat and electrical conducting relation. 
While for purposes of illustration I have shown 

and described specific embodiments of my inven 
tion, it will be apparent that changes and modi 
fications can be made therein without departing 
from the true Spirit of my invention. ? 
I claim as my invention: 
1. A cooling system for arc discharge devices 

comprising a cathode bus, means for mounting 
a plurality of arc discharge devices on said bus, 
a cathode for each of said devices, means for 
securing good thermal contact between the cath 
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4. 
odes of said devices and said bus and means for 
cooling said bus. 

2. An electric conversion system comprising a 
plurality of arc discharge devices, each of said 
discharge devices including an envelope contain 
ing a pool of cathode material, an anode COOper 
atting with the cathode, and means for exciting 
the cathode, a cathode terminal for each of said 
devices, said terminal being connected in good 
electrical and heat conducting relation to the 
cathode, a bus forming a common cathode con 
nection to all of said devices, means for Securing 
the cathode terminals in good electrical and heat 
conducting relation to said bus and means for 
cooling said bus. 

3. A vapor-electric device comprising a con 
tainer, a pool type cathode in said container, a. 

For this reason II 
20 

terminal block connected to said container in 
good thermal conducting relation to said cathode, 
a cathode connector detachably connected in 
good thermal conducting relation to said terminal 
block and means for cooling said connector for 

25 

30 

controlling the temperature of said Cathode. 
4. A vapor-electric device comprising a con 

tainer, a pool type cathode in said container, a 
terminal block connected to said container in 
good heat conducting relation to said cathode, 
a cathode connector detachably connected in 
good thermal contact to said terminal, a cooling 
element for said connector and means for passing 

a cooling fluid through said cooling element. 

35 

5. A vapor-electric device comprising a con 
tainer, a pool type cathode in said container, a 
terminal block connected to said container in 
good thermal conductivity to said cathode, a 
cathode connector detachably connected to said 
terminal, a cooling element applied to said con 

40 

nector, a cooling jacket applied to said container 
and means for passing cooling fluid through said 
cooling element and said cooling jacket in Series. 

6. A cathode cooling System for the cathode of 
? plurality of vapor-electric devices comprising a 
cathode terminal on each of said devices, said 
terminal being in good heat conducting relation 
to its cathode, a cathode bus, means for detach 
ably connecting said cathode terminal in good 
heat conducting relation to said bus and means 
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for cooling said connecting means. 
7. An electric current conversion system com 

prising a plurality of vapor-electric valves, a 
liquid cathode in each of said valves, a cathode 
terminal in good heat conducting relation to said 
cathode, a common cathode bus including con 
necting blocks on said bus, means for securing 
said cathode terminals to said connecting blocks 

; : in good thermal conducting relation and means 
for cooling said blocks. 

8. An electric current conversion system com 
prising a plurality of vapor-electric valves, a 
liquid cathode in each of said valves, a cathode 
terminal in good heat conducting relation to said 
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cathode, a common cathode bus including con 
necting blocks on said bus bar, means for secur 
ing Said - Cathode terminals to Said Connecting 
blocks in good heat conducting relation, cooling 

... elements associated with said blocks and means 
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for transmitting cooling fluid through said cool 
ing elements. Ya 

: 9. An electric converter comprising a plurality 
of electric valves, each of said Valves having an 
internal electrode to be cooled, an external block 
cooperating thermally with said internal elec 
trode said block being connected in good thermal 
contact With a fuid cooled bus. - * - * * * 

10. An electric valve containing a liquid elec 
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trode, said liquid being in thermal contact with UNITED STATES PATENTS 
the base of said valve, a fluid Cooled member in Number Name Date 
thermal contact With said base for removing heat 1,188.773 HeWitt June 27, 1916 
from said liquid, said fluid cooled member form- 1201????1 Forest T Oct. 17. 1916 
ing an electrical terminal and support for said 5 2.5 findenblad. June 30, 1936 
WalWe. 2254722 Aoki------------------- sept. 3, 1941 
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