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which have a smaller diameter than do the SyS 
tems and cooling plateS. 
Some cooling liquids which are satisfactory 

from the cooling viewpoint, for instance have 
suitable boiling points, have the diSadVantage 
that they attack the material of the cells or of 
the cooling plates. I overcome this drawback 
by separating the cells and/or the COOling plateS 
from the cooling liquid by a layer of inert ma 

| terial which is applied to the plates or CellS SO 
that it is in direct thermal contact therewith. AS 
Such a layer may be very thin, the diSSipation of 
heat from the cell will generally not be affected 
thereby. For this purpose I may use a lacquer 
layer, and if the parts of the Systems or of the 
cooling plates are made of aluminium, a layer of 
inert material can be produced also by providing 
the aluminium with an oxide layer. 

I prefer to use a cooling liquid which is not 
• electrically conductive, because this makes it un 
necessary to employ Special means for SCreening 
parts which are alive and are in contact with the 
liquid. With Such liquids the transformer pro 
Viding for the Supply of energy to the Cells may 
be located in the cooled Vessel and Such an ar 

' rangement has the advantage : that the trans 
' former is also cóÖled and may consequently have 
a Smaller size than when cooling only by air. 
In order that the invention may be clearly tun 

derstood and readily Carried into effect I Shall 
describe the Same in more detail with reference 
to the accompanying drawing in which: 
Figure 1 is a Sectionized side View of a deViCe 

acCording to the invention, 
Fig. 2 is a sectional view taken along line 2-2 

of Fig, 1, and 
| Fig. 3 is a sectional view of a device according 
to another, embodiment of the invention. 
The device illustrated in Fig. 1 comprises a 

closed metal container 6 provided with a pressure 
relief valve || T. The container is provided on its 
top and Sides with Cooling ribs 01' fins 8 and is 
partly filled with a Suitable cOOling liquid T. 
Submerged in the cooling liquid T are a plu 

Tality of blocking layer electrode Cells, for in 
Stance dry rectifiers, which are arranged on a 
Supporting member 2 . Carried by a RJ-shaped 
Strip 3 Secured to the bottom Of container 6. It, 
Should be noted that the thickness of the CellS ! 
is exaggerated as compared with the diameter in 
the drawing. Each of the cells I comprises a 
disc-shaped support, for instance of aluminium, 
which has applied to it in the following Se 
quence; a semi-conductive electrode, for in 
Stance of Selenium, a blQCking layer and eleC 
trode of good conductivity. Mounted on the 
Support 2 are a plurality of cooling plateS ?, for 
instance of aluminium, which are Separated 
from the cells by members 5 which have a small 
outside diameter and are made of a material of 

• , good ºthermai Conductivity, Such as nickel Or alti 
minium. & . • × × × . 

In addition tO 
generated in the CellS is , transmitted through 
members 5 in an excellent manner to the plateS 
&, the construction Shown in Fig. 1 has the fur 
ther advantage that large Surface areas of both 
the Cell and the Cooling plate are left Clear and 
consequently the surface exposed to the cooling 
medium is as large as possible. In general the 
electrode-layers of each cell I do not extend to 

| the center of the supporting plate, but only to 
about the edge of member 5 so that the entire 
rectifying surface is in contact, with the Cooling 
liquid. 

: the advantage that the heat 
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The mammer in which the cells are electrically 

interconnected and, if neceSSary electrically in 
sulated, for instance in a Gratz circuit, is not 
shown for the Sake Of Simplicity. \ 
The cooling action is brought about by the 

vaporization of the liquid T, the heat of Vapori 
Zation of the liquid being withdrawn from the 
cells and given up from the VapOr When the 
Vapor condenses in the cooling Space 9. The 
condensed liquid then passes back to the bottom 
part of the vessel. As shown in Fig. 1 the cool 
ing of the Space 9 is further increased by means 

| of a fan 10 which circulates the air past the ribs 
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is insufficiently COOled. 

8 and 18. x^ 
It should be noted that the Cells are Complete 

ly shut off from the cooling air and therefore 
the drawbacks mentioned ab0Ve do not 0CCur. 
Furthermore, the container 6 is tightly closed SO 
that the liquid cannot escape by Vaporization 
and thus be lOSt. 
Another advantage of the use of a closed ves 

Sel is that in Selecting the cooling liquid One is 
not restricted to the use of liquids which have 
Certain boiling point.S. More particularly, if the 
maximum | admissible temperature of the CellS 
were 60° C. and the Container 6 were Open t0 the 
atmosphere it would be , pOSSible to use Only liq 
tuids boiling at 60° C. Under atInOSpheric pTeS 
Sure, Such as dichlorethylene (B. P. 60° C.) 0T 
Chloroform (B. P. 61° C.) . When using a COn 
tainer in which the preSSure may exceed atm0S 
pheric pressure, one may also use materials haV 
ing a lower boiling point, Such as acetone (B. P. 
56° C.). Conversely one m?y also employ liq 
uids having a higher boiling point provided that 
the pressure in the vessel is reduced to below 
atmospheric pressure, for instance liquids Such 
as methanol (B. P, 64.5° C.), benzene (B. P. 80° 
C.), methyl-ethyl ketone (B. P. 80° C.) or ethyl 
alCohol (B. P. 78 ° C.) : 
The extremely faVorable cooling effect Ob 

tained with the de Vice aCCOrding to the in Ven 
tion will be explained in more detail with ref 
erence to Fig. 2 which is a Side View of One of the 
cells of Fig. 1. As a rule the cooling effect of 
liquids in Various apparatus is based. On the prin 
ciple that the cooling liquids are heated and 
consequently rise, whereupon they give of their 
heat in some way or other and are thus cooled. 
The stream of cooled liquid descends and the 
heat produced in the heated object can be ab 
Sorbed again. In Some cases the circulation is 
expedited by artificial means. 
HOweVer, from Fig. 2 it appears that there are 

SO-called “heat pOcketS,” particularly OVer the 
distancing ring 5, due to which Such a location 

If, cooling of the above 
type were used either the temperature at a point 
on top the ring 5 would be Superheated owing to . 
insufficient cooling at this point with all the det 
rimental Consequences incident thereto, or if 
this point were kept at the proper temperature, 
the other points of the cell would be cooled to 
a temperature which would not produce efficient 
resultS. . This difficulty is avoided by using a liq 
uid which boils at the maximum temperature 
admiSSible; in fact, the quantity of immovable 
liquid OVer the ring is made to boil when its tem 
perature exceeds its boiling point due to stronger 
heating, the quantity of heat withdrawn at this 
point for Vaporization haVing Such a value that 
Superheating does not occur. Consequently the 
cells can be operated at temperatures up to the 
Imaximum admiSSible temperature with all the 
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advantages thereof and without the drawbacks 
Set Out above. In addition all points of the cells 
are maintained at an efficient temperature. . 
The Safety Valve l'T of Suitable type is used 

to avoid inadmissible Overpressure in the Vessel , 
fOr SOme reaSOn or other, due to which the latter 
may eXplode. . This Valve, which may be of the 

'' usual type, comprises a Valve 18 which is held 
" closed by a Spring 19 - when the pressure of the 
VapOr Within Space 9 is below a certain Value. 
If, however, the pressure surpasses this, Value, 
the Valve Opens and some of the gas is allowed 
to escape. If the pressure of the gas within 
Space 9 is below atmospheric pressure, a ValVe 
which OpenS at a reduced pressure would be used. 
From the above it appears that in the device 

according to the invention, the cooling is eSSen 
tially based on the withdrawal of evolved heat 
by liquid which is not essentially circulated, the 
large amount of heat being obtained to cause the 
cooling liquid to eVaporate, whereas in prior art 
cOOling Systems Operating, for instance with Oil, 
the cooling is based On convection. • 
The de Vice Shown in Fig. 3 is Similar to that Of 

Fig. 1 and has the Same parts indicated by the 
Same reference - numerals. However, in Fig. 3 
the cooling liquid T. almost completely fills a con 
tainer 26 which has an opening 21 connected 
through a tube |6 and cooling coil lí to an open 
ing 29 in the top of the container. The coil I l 
is located in a second container 12 provided with 
an inlet Opening f& and an outlet opening |5 
for the circulation of a Suitable cooling liquid 
Such as Water. 
In the device the Vapors of the Cooling liquid 

T, which may be benzene, condense in the coil f I 
and the condensate returns through tube 16 to 
the bottom of container 26. 
When making use of a cooling liquid which at 

tacks the material of the Cells Or Of the COOl?ng 
plates, or is an electrical conductor, the Various 
parts I, 4, 5 etc., may be proVided with a thin 

83 
ing a maximum admissible Operating tempera 
ture, Said Systems comprising electrodes and 
distancing pieces separating the electrodes, the 
bOiling point of Said liquid being Substantially 
the Sanne as Said operating temperature at the 
pressure occurring within the container during 
Operation Of the dewice. 

4. A deVice of the claSS described comprising a 
• container, a cooling liquid within said container, 
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layer of lacquer, or for instance chlorinated : 
rubber lacquer. 
Although I have described my invention with 

reference to Specific examples and applicationS 
and have mentioned certain Cooling liquids, I do 
not desire to be limited thereto because obVious 
modifications will appear to One Skilled in this 
art. 
What I Claim iS: 
1. A. device of the class described comprising 

a, container, a cooling liquid within Said con 
tainer, and a plurality of blocking layer electrode 
systems submerged in said liquid and having 3 ° 
maximum admissible operating temperature, the 
boiling point of Said liquid being Substantially 
the Same as Said operating temperature at the 
pressure occurring within the container during 
operation of the deVice. 

2. A. device of the class described comprising 
a, container, a cooling liquid within Said COn 
tainer and a plurality of blocking layer electrode 
systems submerged in Said liquid and haVing a 
maximum admissible operating temperature, Said 
Systems being Spaced apart to allow the penetra 
tion of Said cooling liquid, the boiling point of 
Said liquid being substantially the Same as Said 
operating temperature at the pressure Occurring 
within the container during operation of the 
deVice. • 

3. A. device of the class described comprising 
a, container, a cooling liquid within Said COn 
tainer, and a plurality of blocking layer elec 
trode Systems submerged in Said liquid and haV 
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a, Supporting member, a plurality of blocking 
layer electrode systems mounted on said mem 
ber, and means mounted on Said member and 
Spacing Said Systems apart, Said Systems being 
Submerged in Said liquid and haVing a maximum 
admissible Operating temperature, the boiling 
point of Said liquid being substantially the same 
as Said Operating temperature at the pressure 
Occurring within the cOntainer during operation 
of the deVice. 

5. A de Vice of the class described comprising a 
container, a cooling liquid within Said container, 
a, Supporting member, a plurality of blocking 
layer electrode systems submerged in Said liquid 
and haVing a maxinum admissible operating 
temperature, a plurality of cooling plates, said 
plates and Systems being mounted on said mem 
ber and being Spaced apart, the boiling point of 
Said liquid being Substantially the same as said 
Operating temperature at the pressure occurring 
within the container during operation of the 
deVice. 

6. A device of the class described comprising a 
container, a cooling liquid within said container, 
3. Supp01"ting member, a plurality of blocking 
layer electrode Systems submerged in said liquid 
and having a maximum admissible operating 
temperature, a plurality of cooling plates, a plu 
Tality Of Spacers of a good heat conducting ma 
terial, Said Systems, plates and Spacers being ' 
mounted on Said Support with the spacers be 
tween” the plates and the Systems, the boiling 
point of Said liquid being Substantially the same 
as Said operating temperature at the pressure 
Occurring within the container during operation 
of the dewice. 

7. A device of the class described comprising a 
container, a cooling liquid within said container, 
3 plurality of blocking layer electrode systems 
Submerged in Said liquid and having a maximum 
admissible Operating temperature, the boiling 
point of Said liquid being substantially the same 
as said operating temperature at the pressure 
Occurring within the container during operation 
of the device, and a thin layer of electrical insu 
lating inert material in the surface of said sys 
tems. 

8. A. device of the class described comprising a 
container, a Cooling liquid within Said container 
and a plurality of blocking layer electrode sys 
tems submerged in said liquid and having a maxi 
mum admissible operating temperature, the boil 
ing point of Said liquid being Substantially the 
Same as said operating temperature at the pres 
Sure occurring within the container during Oper 
ation of the deVice, and a thin layer of lacQuer 
on the Surface of Said SystemS. 

9. A deVice of the ClaSS described COmprising a. 
container, a non-electrically conductive cooling 

, liquid within Said container, and a plurality Of 
blocking layer electrode Systems submerged in 
Said liquid and having a maximum admiSSible 
operating temperature, the boiling point of Said 
liquid being substantially the Same as Said Oper 
ating temperature at the pressure Occurring 

  



4. 
within the container during operation of the 
device. • : : : : 

10. A device of the class described comprising 
a, container, a cooling liquid within Said con 
tainer, and a plurality of blocking layer electrode : 
systems submerged in Said liquid and having a 
maximum admissible operating temperature, the 
boiling point of said liquid being substantially 
the same as said operating temperature at the 
pressure occurring within the container d?ring 
operation of the device and being different at 
atmospheric preSSure. . : : 

11. A device of the class described comprising 
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*a, i normally-closed container, a cooling, liquid 
within ... the lower portion of Said container, a 
plurality of blocking layer electrode Systems. Sllb 
merged in . Said ºliquid and having a maximum 
'admiSSible. Operating ; temperature, , the boiling 
point of "said liquid being Substantially the same 
as Said . Operating temperature at the pressure 
occurring within the Container during. Operation 
Of the idewice, and Cooling means for Condensing 
the Vapors of the cooling liquid produced during 
Operation of thº de Vice. .. "… ! ! : : : : : : : 

NICOLAAs WILLEM HENDRIK ADDINK. 
  

  

  


