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electron emissive coating and are termed 'elec 
tron emissive material' even though they may 
not be electron emissive at this stage of their processing. 
The viscosity of the suspension is relatively 

low and may be of a conventional value. A num 
ber of cathodes are then placed emission end 
down in each tube 4 of the centrifuge 5. An 
equal number is placed in each tube to provide 
the proper balance for operation of the centri 
fuge. The apertures 8 are plugged to prevent 
coating material from entering. The plugging 
may be done by means of Small clean Woode 
plugS 6. w 

A quantity of coating is then placed in each 
tube 4. Sufficient material is used to cover the 
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by spraying, contains voids and air holes which 
lower its efficiency. This condition is overcome 
in the present invention by the centrifuging op 
eration which insures that not only will there 
be no voids or air holes in the coating but that 
the material will firmly pack into all the spaces 
in and formed by the mesh, 

Desirably the tubes 4 are provided with screw 
caps 7 and a nickel gasket f8 to close their bot 
tom ends. This construction provides for ready 
removal of the cathodes after centrifuging. The 
caps: 1 are removed and by means of a plunger 
Which Substantially fits the tube, the cake 9 con 
taining the cathodes is pushed out through the 

Cathodes to a point a substantial distance above 
the gauze 2. The centrifuge is then operated 
for a period of substantially forty-five minutes at 
full Speed. The liquid above the partially packed 
maSS in the tube is then syphoned off and more 
coating material is added to bring the level up 
to the original level. The centrifuge is again 
run at full Speed for approximately thirty min 
utes and the liquid syphoned off. The centri 
fuge is then operated for between three and 
four hours removing the liquid at intervals when 
necessary. The times for centrifuging are given 
by way of example. The desired result may be 
achieved by a suitable period of treatment de 
pending upon the conditions such as the viscosity 
of the material and the speed of the centrifuge. 
Approximate values for test runs made with 

emissive material of approximately 2 micron par 
ticle size following the procedure above-outlined 
are as follows, In a test in which the centri 
fuge was operated at 715 gravities for 5 hours 
a density of 1.64 was attained. In other tests 
when operating the centrifuge at 2250 gravities 
for 5 hours and 22 hours respectively, densities 
of 2.4 and 2.64 were attained. These are bulk 
densities, in grams per cc. 
The coating material will now be found to 

have formed a firm condensed cake in which 
the ends of the cathodes are embedded. By rea 
Son of the action of the centrifuge the coating 
material will be perfectly distributed with a firm 
even density upon every portion of the exposed 
portions of the cathodes and the gauze bands 2. 
The pressure exerted upon the particles of ma 
terial in suspension during centrifuging insures 
the best possible arrangement of the material 
and also perfect adhesion of the material to the 
cathode Surfaces. By centrifuging in the man 
ner described a very large proportion of the liq 
uids in the suspension are removed and the active 
material is thus densified substantially to its 
final volume before drying. Thus the final con 
dition of the coating is determined by the centri 
fuging operation. In contrast to this highly 
efficient result prior to the present invention the 
Suspension of coating material was painted on 
the cathode by hand. Such procedure failed to 
produce the desired result. Lack of uniformity 
caused many rejected cathodes. and a general 
spotty porous condition in the coating prevailed 
due to lack of proper packing of the material. 
This lack of quality resulted also from the fact 
that when coated by hand the material contained 
a relatively large percentage of liquid solvent 
and temporary binder which when finally re 
moved left the coating in a weakened condition 
containing an amount of active particles much 
less than is the case when the present invention 
is practiced. Also a coating applied by hand or 
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top of the tube and desirably is placed in a shal 
low container to hold the cake in shape and each 
Cathode is removed from the cake by withdraw 
ing While rotating it with the fingers. Before 
the coating has dried completely it is smoothed 
down upon the mesh. This may be done in any 
suitable manner such as by mounting the cathode 
in a revolving spindle and holding a . Wooden or 
glass spatula, against the Surface of the coating 
and thus Scraping the cathode. The coating 
should be leveled off upon its surface. So that 
Only the outermost or high spots of the gauze 
are visible. In smoothing or leveling the coat 
ing material as above described its thickness may 
be varied to a desired extent by removing more Or 
less of the material adhering to the emissive 
portion of the cathode. 
The cathodes are then set aside and allowed to 

completely or partially dry. In connection with 
the cathode above described all coating material 
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is then carefully removed except that upon the 
electron emitting section. The plugs 6 are re 
moved and any material which has seeped past 
the plugs is cleaned from the walls of the aper 
ture 8. The cathodes are then ready to be as 
sembled in the particular electronic device for 
which they are designed. 
Other types of cathodes may be coated such 

as those illustrated in Figures 6 and 7. The 
cathode shown in Figure 6 lends itself to the 
coating method of the invention. This type of 
cathode may or may not be provided with a 
screen of gauze 20Wound upon the central por 
tion of its cylindrical body 2. These cathodes 
are treated similarly to the cathodes 7 except 
that they are completely covered by the cake of 
coating material at the end of the centrifuging 
period after which the cathodes are removed 
from the cake preferably endwise. The coating 
material is then smoothed down upon the gauze 
20 in the manner above described and after dry 
ing, the cathode is, cleaned up by removing all. 
material adhering to its non-emissive portions. 
Other types of cathodes. may also be treated 

in a similar manner Such as the filiamentary cath 
ode shown in Figure 7. This cathode is used in 
electric discharge lamps such as the hot cathode 
fluorescent lamp. 

It has been found in use that cathodes ple 
pared in accordance With the invention have ex 
hibited extremely efficient characteristics and 
long life. This is especially true. When ...the cath 
odes are used in the severe service wherein the 
Cathode is called upon to deliver pulses. Of high 
instantaneous current density. In such service 
it has been found that an increase in efficiency 
of as high as 200 to 900% over that exhibited by 
Cathodes prepared in the conventional manner 
was obtained. Mv 
The practice of the present invention provides 

a means for producing a coating of a desired den 




