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My present invention relates to cooling 
systems employed in connection with space 
current devices of the power type, and more 
particularly to the use of a high resistance 
unit in the cooling system. 
In one form of cooling device for power 

tubes, rubber hose is connected to the upper 
and lower portions of the water jacket of 
the tube, and water is allowed to ?ow there 
through. This type of cooling means is not 
entirely satisfactory when very high volt 
ages are employed,‘ due to the fact that the 
water column cannot be made long enough 
to provide a su?iciently high electrical re 
sistance to prevent ?ow of electric current at 
the operatingr voltages of the tube. Owing 
to the ?ow of current through the hose, elec 
trolysis of the tube water jacket takes place, 
also a deposit accumulates on the inner wall 
of the hose which gradually cuts down the 
resistance of the water column. In addition 
to this, corona causes pin hole punctures and 
leaks in the hose and rapidly hardens it. 

It is one of the objects of my invention to 
provide in a water cooling system for elec 
trical discharge devices, an insulator which 
substantially prevents the ?ow of current 
through the cooling system, which is simple 
in construction, durable and effective in op 
eration. . 

The novel features which I believe to be 
characteristic of my invention are set forth 
with particularity in the appended claims. 
My invention itself, however, both as to its 
organization and method of operation will 
best be understood from reference to the 
following description taken in connection 
with the accompanying drawing in which 
Fig. 1 shows in elevation a cooling system 
for a power tube, which involves the fea 
tures of my invention; Fig. 2 is a View 
partly in section and partly in elevation‘of 
the insulator; while Fig. 3 is a perspective 
view of the perforated plate of the insula 
tor. - 

Referring to the drawing, I have‘indicat 
ed at 1 anelectrical apparatus which may 
be a space current device of the power type 
having an anode 2 which normally operates 
at a relatively high voltage above ground. 
The anode is provided with a water jacket 
3 having an inlet 4. and an outlet 5 forthe 
circulation of cooling ?uid. The discharge 
device is mounted on a platform or plate 6 
and is adapted to be connected through a 

pipe system 7 to a high resistance element, 
1n_the present instance, a spray insulator 
unit 8 which may be supported on rigid bars 
9 or in any suitable manner desired. ' 
Spray insulator 8 comprises a cylindrical 

body 10 which may be made of pyrex glass, 
or other suitable material. The upper end 
of the cylindrical body is provided with a 
metal closure member 11 comprising a 
?anged metal ring 12 cemented to the glass 
body 10, and a plate 13 bolted to the ring 
12 and provided with a central screw thread 
ed opening or nozzle 14 to which a water 
:?pply pipe 15 may be connected. Between 

e 

rated plate 16 is clamped. A circular baffle 
plate 17 which serves to prevent the ?aring 
out of the water column is rigidly mounted 
on the plate 16 beneath opening or nozzle 
14. The baffle plate is spaced from plate 16 
by means of a washer 18 and extends toward 
a series of openings 19 arranged circumfer 
entially around the outer edge of plate 16 
as indicated in Fig. 3. Each opening 19 is 
relatively small and in the present case is 
substantially one-quarter inch in diameter, 
the total area of the opening being at least 
equal to or slightly greater than the opening 
or nozzle 14. As thus arranged, when cooling 
?uid is supplied through pipe ‘15 at a rate 
not greater than about ?ve gallons per min 
ute, the water column is broken up into 
drops which will provide a series of air 
gaps, the sum of which will equal approxi 
mately one~half the length of the cylindri 
cal body 10 and thus supply a sufficient air 
gap to prevent the ?ow of any appreciable 
current at the operating voltage of the 
anode. The lower end of cylinder 10 is pro 
vided with a closure member 20 comprising " 
a ?anged ring 21 cemented to the cylinder 
10 and a centrally perforated plate 22 bolted 
to the ring 21. 
A second spray insulator 23 similar to in 

sulator 8 is connected to the outlet opening 
5 of the discharge device 1 by means of a 
pipe connection 24, and a drain pipe 25 is 
connected to the lower end of the insulator 
23. The electrical resistance between the 
nozzle 14 of each spray resistor and the 
normal level of water therein may be de 
signed for any value and is normally so high 
that a milliammeter included in circuit 
therewith will fail to produce any indica 
tion of current ?ow at the operating voltage 

?anged ring 12 and plate 13, a perfo- " 

60 

iii 

80 

Do 

100 

110 



10 

35 

40 

45 

50 

of the discharge device. As a result, when 
the power tube is in operation and normal 
operating voltage applied to the anode, sub 
stantially no ?ow of current occurs through 
the cooling water column. 
By the provision of the circular openings 

of the size indicated, in the plate, a satisfac 
to"y diameter of spray is obtained, a con 
stant ?ow of water is maintained without 
the employment of excessive pressure and 
the possibility of obstruction of the open 
ings is greatly diminished. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is: 
1. In a cooling s stem for ‘an electric de— 

vice, a container having inlet and outlet 
openings for the circulation of a cooling 
?uid, a pluralit of spray insulators, one of 
said insulators being connected to the inlet 
opening of the container and the other in 
sulator to the outlet opening thereof, each of 
said insulators comprising a hollow insulat 
ing member provided with end caps having 
openings therethrough, and a perforated 
plate adjacent the inlet of each insulator 
whereby the cooling liquid column may be 
broken into a series of drops. 

2. An electric discharge device having an 
electrode normally operating at relatively 
high voltages above cround, means for cir 
culating a cooling ?uid in contact with said 
electrode. said means including a spray in 
sulator. said insulator comprising a hollow 
insulating member provided with a plate 
having a series of openings therein, said 
plate being mounted adjacent one end of 
said hollow member. 

In a cooling system‘ for an electric dis 
charge device having an electrode in contact 
with the cooling ?uid and normally operat 
ing at a relatively high voltage above 
ground, a spray insulator comprising a hol 
low insulating member provided with a per 
forated closure means at one end thereof 
and a perforated plate mounted within said 
insulator and adjacent one end of the hollow 
member, the resistance of said spray insula 
tor being su?iciently high to substantially 
prevent ?ow of current through the insula 
tor at the operating voltage of said electrode. 

4. In, combination, an electric device, a 
container having inlet and outlet openings 
for the circulation of cooling ?uid, a spray 
insulator comprising a receptacle having in 
let and outlet openings, a connection be 
tween the outlet opening of the insulator 
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and the inlet opening of the container, 8. sec 
ond spray insulator having inlet and outlet 
openings, and a connection between the out 
let opening of the container and the inlet 
opening of the second insulator, and means 
within each insulator for breaklng the ?uid 
stream into drops to thereby provide a series 
of air gaps. 

5. In a ?uid cooling system for electric 
discharge devices, a spray insulator unit 
said unit comprising a hollow receptacle 0 
insulating material having inlet and outlet 
openings, and means within said receptacle 
for breaking a ?uid column into drops to 
thereby provide a series of air gaps of sum 
cient resistance to prevent the ?ow of cur 
rent through said insulator at the operating 
voltage of said discharge device. 

6. A liquid spray insulator comprising a 
hollow insulating member, a cap on each end 
of the member, each cap having a central 
opening therethrough, a plate mounted with 
in said hollow member, said plate being ro 
vided with a series of openings out of a ine 
ment with the central opening and substan 
tially equal in area to the area of said cen 
tral opening. 

7 . In combination, a spray insulator com 
prising a hollow body of insulating mate 
rial, closure members at each end of said 
body, said body having inlet and outlet 
openings adjacent each end thereof, and a 
perforated plate mounted adjacent the in 
let opening and provided with a series of 
openings having a combined area not less 
than the area of the inlet opening. 

8. In combination, a spray insulator com 
prising a substantially cylindrical body of 
insulating material, closure members at each 
end of said body, each of said closure mem 
bers having an opening to permit the ?ow 
of cooling ?uid through the insulator, and 
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a perforated plate mounted adjacent one of . 
said closure members and adapted to break 
the ?uid stream sup lied to the insulator 
into drops and there y provide a series of 
air gaps in the liquid column. 

9. In combination, a liquid spray insula 
tor having an inlet opening, a perforated 
plate mounted adjacent said opening, and a 
de?ector plate mounted between said inlet 
opening and said perforated plate. 

In witness whereof, I have hereunto set 
my hand this 13th day of April, 1926. 

PAUL R. FORTIN. 
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