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This invention relates to a method of prepar 
ing electrodes, particularly electrodes to be used 
in electron discharge devices. 

In certain uses of electrodes, such as in elec 
tron discharge devices, it has long been recog 
nized that sparking and arcing to and from said 
electrodes may be injurious. For example, in 
electron discharge devices employing coated 
cathodes, sparking from the grid or anode to the 
cathode may irreparably damage the emissive 
coating and make said devices useless. 
Sparking tends to occur in such devices when 

ever a relatively high potential gradient exists 
between two adjacent electrodes. It will there 
fore be seen that sparking tends to occur most 
frequently at high frequencies where the Spac 
ing between electrodes is small and/or whenever 
high potentials are employed. This tendency to 
Sparking is also particularly noticeable when 
electron discharge devices are used With pulsing 
potentials for the rapid build-up of said poten 
tials tends to break down the gap between the 
electrodes in the form of a spark, or even more 
injuriously in the form of a steady arc, the latter 
condition usually rendering the device useless 
immediately. 

Injury due to sparking very frequently occurs 
during the formation or aging of an electron 
discharge device. During the pretreatment of 
an electron discharge device before it is put into 
actual Operation, it is customary with certain 
types of said devices to age them by applying 
potentials to the various electrodes such as the 
anode and grid which are higher than the nor 
inal Operating potentials applied to said elec 
trodes. This pretreatment or aging process is 
neceSSary in Order to obtain stable or satisfac 
tory Operation of said devices subsequently but 
these higher potentials used during aging tend 
to produce injurious sparking. 

It has been determined that the sparking is 
to a large extent caused by minute projections 
or sharp angles existing on the surface of the 
various electrodes such as, for example, projec 
tions on the grid due to spot welding of cross 
wires thereto, and projections on both the grid 
and the anode due to the coating applied there 
to to prevent secondary emission from said elec 
trodes. 
An object of the present invention is the pro 

vision of an improved method for removing 
minute projections and sharp angles from elec 
trodes. 
Another object of the present invention is the 

provision of a method for pretreating electrodes 
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to minimize the tendency of said electrodes to 
Spark Or arc when subsequently inserted in an 
operative device. 
Other and further objects and advantages of 

the present invention will become apparent and 
the foregoing will be best understood from the 
following description of embodiments thereof, 
reference being had to the drawing in which: 

Fig. 1 is a view, partly in Cross-section, and 
partly diagrammatic, of one arrangement of ap 
paratus for carrying Out my invention in Con 
nection. With a grid; and 

Fig. 2 is a similar view of another arrange 
ment for carrying out my invention in connec 
tion with an anode of the reentrant type. 
In carrying out my invention, minute projec 

tions and sharp angles are removed from the 
electrodes prior to their insertion in their oper 
ative devices. In removing said projections and 
angles, the electrode to be pretreated is arranged 
adjacent a metallic member preferably in a 
vacuum and voltages are applied between said 
member and said electrode to produce sparking 
therebetween and thereby burn off the projec 
tions and the angles. 

It is preferred to carry out the foregoing proc 
ess in a vacuum since where gas is present to 
any appreciable extent, the sparking tends to 
become a steady arc which might injure the elec 
trode. Moreover if oxygen is present, oxidation 
will occur and injurious burning of the electrode 
might occur. It is preferred to use a high vac 
uum preferably having a pressure of the order of 
10 millimeters of mercury or even less. At 
such high vacuums, the process is more readily 
controllable and better results are obtained. 

It is preferred that the metallic member have 
a roughened surface so as to facilitate sparking 
from Said netallic member to the electrode. 
The roughened surface may be obtained by sand 
blasting the surface of said metallic member so 
as to produce a surface having minute projec 
tions thereon. The metallic member is also pref 
erably one that will not rapidly deteriorate dur 
ing the course of the sparking so that the same 
metallic member may be used repeatedly for the 
treatment of many electrodes. A nickel mem 
ber has been found satisfactory for this purpose. 
While not essential, the metallic member is 

preferably arranged at a distance from the elec 
trode equal to the distance between said elec 
trode and Cathode when the electrode is subse 
quently arranged in a completed device. The 
metallic member preferably has a shape similar 
to tile shape of the cathode in the completed 
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device and is preferably arranged relative to the 
electrode in the same way as the cathode is ar 
ranged relative to said electrode in the competed 
device. Thus if said electrodes are an anode or 
grid, the metallic member need only be arranged 
adjacent the active surfaces thereof. Obviously 
it is only necessary that the active surface of the 
electrode be within the vacuum, as for example 
in the case of a reentrant type of anode. 

In applying voltages between the metallic 
member and the electrode to burn of the projec 
tions and angles, it is preferred to apply a gradu 
ally increasing potential. Initially, sparking will 
occur at a relatively low potential. After the 
sparking abates, the potential is increased until 
further sparking occurs. The potential is thus 
gradually increased step by step. If, however, 
steady arcing starts to occur, the potential is 
preferably immediately reduced or completely 
shut off. It is important to control the applied 
voltage to prevent steady arcing as such arcing 
is injurious. In carrying out my invention, 
have employed with satisfactory results, maxi 
mum potentials of from 10,000 to 100,000 volts 
without injury to the electrode. A voltage of low 
frequency, such as for example 60 cycles, is pre 
ferred for this purpose. It is desirable to utilize 
a poorly regulated source of potential So that 
when sparking occurs and current tends to flow 
the potential will rapidly drop, thus tending to 
limit arcing and prevent the establishment of a 
steady arc which might injure the electrodes. 

Referring now to Fig. 1, an arrangement is 
there shown for pretreating a grid f of the type 
having a plurality of parallel bars 2 connected at 
their upper ends to a roughly funnel-shaped nine 
tallic member 3 and bent at their lower ends as 
indicated at 4 so that they may be welded to an 
annular member 5. The bars 2 are held in an 
gular position by a reinforcing ring 6 and are pre 
vented from buckling by a reinforcing Spiral wire 
... The funnel-shaped member 3 is provided 
with a flange 8 having openings 9 therein for the 
reception of screws which fasten said funnel 
shaped member to a grid ring provided in the 
completed electron discharge device. 
This grid structure is to be treated in the ap 

paratus of Fig. 1 so as to remove any sharp pro 
jections or angles on the active Surfaces of the 
grid particularly the surfaces of the grid fac 
ing the cathode in the completed electron 
discharge device. For this purpose the grid 
structure is arranged within an air-tight en 
velope generally designated by the numeral D. 
The envelope fo includes three glass portions 
l, 2 and 3. Between glass portions and 2 

and between glass portions 2 and 3 are respec 
tively arranged metallic rings 4 and 5 each in 
cluding a pair of knife edges 6 sealed to the glass. 
The botton of glass portion 3 rests on an annu 
lar air-tight Sealing washer which in turn rests 
on a suitable support such as a table 8 (only a 
small portion of which is shown) having an 
opening 9 therein. The envelope is completed 
by another annular washer 20 and a deep dish 
shaped metallic member 2 arranged under the 
table and secured to the bottom thereof by any 
suitable means such as bolts 22. 
The dish-shaped metallic member 2 is pro 

vided with an opening 23 to which is connected 
an evacuation pump 24 by means of a hose, 
etc., 25. 
The grid is suspended inside envelope O from 

ring 5 by means of screws 26. A generally cylin 
drical metallic member 27 is similarly suspended 
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from ring 43 by means of screws 28. The Ene 
tallic member 2 may be provided with Openings 
29 therein to facilitate evacuation of the enve 
lope. From the lower end of metallic member 
2, there is suspended a sand-blasted nickel cyl 
inder 30. The cylinder 38 is spaced from grid 

a distance substantially equal to the distance 
of said grid from the cathode when Subsequently 
arranged in a complete electron discharge device. 
It also occupies the same position in relation to 
the grid as does the cathode in the completed 
electron discharge device. Grid rings 8 and 5 
are connected to the two leads 3 and 32 respec 
tively from a source of E. M. F. 33. As stated 
hereinbefore, said source is preferably a poorly 
regulated one so that when sparking occurs be 
tween the nickel cylinder 30, and grid , the volt 
age will drop and thus there will be less tendency 
for a steady arc to be produced. 

In assembling the apparatus, the metallic 
member 27, together with the nickel cylinder 30, 
are attached to ring 4 by means of screws 28, 
the grid is attached to ring 5 by screws 26, 
and the portion of the envelope from glass por 
tion 3 upward is then arranged on the sealing 
washer 7. The pump 24 is started to evacuate 
air from the inside of the envelope and when 
the desired high vacuum is obtained, voltage from 
the source 33 is applied to the rings and 5, 
in the manner heretofore described. The pump 
is preferably continued in operation to maintain 
Said high vacuum. 

Referring now to Fig. 2, a somewhat similar 
arrangement is shown for pretreating an anode 
Of the reentrant type. Anode 38 has a feather 
edge 35 sealed in a glass portion 36 which rests 
on the air-tight sealing washer , which in turn 
is Supported On table 8. The remainder of the 
envelope is completed by a deep dish-shaped me 
tallic member 3 similar to member 2 of Fig. 1 
and another washer 20. The nickel cylinder 30 
is supported in any suitable manner (not shown) 
adjacent the active surface 38 of the anode and 
is preferably spaced therefrom and positioned 
relatively thereto in the same nanner as the 
cathode is in the completed electron discharge 
device. The vacuum pump 23 is connected to 
the opening 23 as described in connection with 
Fig. 1. The source of E. M. F. 33 has one of its 
leads 39 connected to the anode and the other 
of its leads 40 sealed through a glass bead 4 in 
said deep dish-shaped metallic member 3 and 
connected to the sandblasted nickel cylinder 36. 
The sharp ends or projections on the active sur 
face 38 of the anode are burned off by the proc 
eSS heretofore described. 
While I have described two specific arrange 

ments for carrying out my process, it is to be un 
derstood that this description is purely by way 
of illustration and is not intended as a limitation 
of the scope of my invention except as set forth 
in the appended claims. It will likewise be obvi 
Ous that while I have described certain values and 
a given sequience in carrying out my process, in 
certain instances these may be varied without 
departing from the principles of my invention 
and, accordingly, it is to be clearly understood 
that this description is made only by way of 
example and not as a limitation. On the scope 
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of my invention as set forth in the objects of my 
invention and the accompanying claims. 

claim: 
l. The process of preparing an electrode com 

prising arranging said electrode adjacent a metal 
lic member in a vacuum and applying a voltage 
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between said electrode and said member of such 
Value as to produce Sparking therebetween and to 
burn of minute projections on the surface of 
Said electrode. 

2. The process of preparing an electrode com 
prising arranging said electrode adjacent the 
roughened Surface of a metallic member in a vac 
uum and applying a voltage between said elec 
trode and said member of such value as to pro 
duce Sparking between said surface and said elec 
trode and to burn off minute projections on the 
Surface of said electrode. 

10 

3. The process of preparing an electrode com- . 
prising arranging said electrode adjacent a metal 
lic member in a Vacuum, applying a voltage be 
tween Said electrode and said member, increasing 
Said voltage to produce sparking between said 
electrode and said member and to burn off minute 
projections on the surface of said electrode, and 
controlling said voltage to prevent steady arcing 
between Said electrode and said member. 

4. The process according to claim 3 wherein 
the applied voltage is reduced to zero when steady 
arcing begins. 

5. The process of pretreating an electrode com 
prising arranging said electrode adjacent a metal 
lic member in a vacuum having a pressure of not 
greater than the order of 106 millimeters of mer 
cury and applying a gradually increasing voltage 
between said electrode and said member so as to 
produce Sparking therebetween and to burn off 
minute projections on the surface of said elec 
trode. 

6. The process of pretreating an electrode com 
prising arranging said electrode adjacent a metal 
lic member in a vacuum and applying a voltage 

15 

20 

25 

30 

gradually increasing to a voltage of the order of 
10,000 volts to 100,000 volts alternating current 
between Said electrode and said member so as to 
produce Sparking therebetween and to burn off 
minute projections on the surface of said elec 
trode. 

7. The process of pretreating an electrode to 
be used in an electron discharge device so as to 
lessen the tendency for arcing to said electrode 
in Said device during operation thereof compris 
ing arranging said electrode adjacent a metallic 
member in a Vacuum and applying a gradually in 
Creasing voltage between said electrode and said 
member So as to produce sparking therebetween 
and to burn off minute projections on the surface 
of said electrode. 

8. The process of pretreating an electrode to 
be used in an electron discharge device so as to 
lessen the tendency for arcing to said electrode 
in Said device during operation thereof compris 
ing arranging said electrode adjacent the rough 
ened Surface of a metallic member in a vacuum, 
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and applying a gradually increasing voltage be 
tWeen said electrode and said surface so as to 
produce Sparking therebetween and to burn off 
minute projections on the surface of said elec 
trode. 

9. The process of pretreating an electrode to 
be used in an electron discharge device so as to 
lessen the tendency for arcing to said electrode 
in Said device during operation thereof compriss 
ing arranging said electrode adjacent the sand 
blasted surface of a nickel member and applying 
a gradually increasing voltage between said elec 
trode and the sandblasted surface of said nickel 
member So as to produce Sparking therebetween 
and to burn off minute projections on the surface 
of said electrode. 

10. The process of pretreating an electrode to 
be used as a cold electrode in an electron dis 
charge device so as to lessen the tendency for 
arcing to said electrode in said device during op 
eration thereof comprising arranging in a vacuum 
Said electrode adjacent a metallic member at a 
distance substantially equal to the distance be 
tween Said electrode and the anode when arranged 
in Said electron discharge device, and applying a 
gradually increasing voltage between said elec 
trode and said member so as to produce sparking 
therebetween and to burn off minute projections 
On the surface of said electrode. 

11. The process of pretreating a grid to be 
used in an electron discharge device so as to 
leSSen the tendency for arcing to said grid in 
Said device during operation thereof comprising 
arranging said grid adjacent the roughened sur 
face of a metallic member in a high vacuum 
spaced a short distance from the grid, applying a 
gradually increasing voltage between said grid 
and said surface So as to produce sparking be 
tWeen the Surface of said grid and said member 
and to burn off minute projections on the sur 
face of said grid. 

12. The process of pretreating an anode to be 
used in an electron discharge device so as to lessen 
the tendency for arcing to said anode in said 
device during operation thereof comprising ar 
ranging the active Surface of said anode in a vac 
uum adjacent a metallic member at a distance 
Substantially equal to the distance between the 
active Surface of said anode and cathode when 
arranged in the completed tube, with said Surface 
Occupying a position relative to said member sim 
ilar to the position Said surface will occupy rela 
tive to the cathode in the completed tube, and 
applying a voltage between said anode and said 
member of such value as to produce sparking 
therebetween and to burn off minute projections 
On Said Surface of said anode. 

PAUL GEORGES CHIEVIGNY. 


