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deem it advisable to deSCribe the prOCeSS aS used 
to produce an improved article of manufacture 
Such as an indirect heated cathode for thermi 
Onic tubes as illuStrated in the FigS. WhiCh ShOW 
two greately enlarged ViewS Of Such a Cathode be? 
fGre the Same has been Subjected tO the heating, 
bombarding and degaSifying proCeSS USed in the 
fabrication Of thermiOnic tubeS. 

Referring now particularly to Fig,1,we pro 
duce an article,such as the cathode shown, by 
subjecting the nickei sleeve to the usual wel1 
KnOWn cleaning prOCeSS Whereby al f0rmS Of 
Contamination Such aS greaSe,0il,human Skin 
acids,and all forms of Oxides and Sulphides,are 
removed to attain a perfectiy Chemically Clean 
Surface for the article Or metal being procesSed. 
If desired,the Sleeve may be Subjected before 
Cleaning to the usual hydrogen annealing proc 
ess,also well known in the art for the purpose 
Of facilitating the subsequent degasification 0f 
the metal. After being chemically cleaned and 
while a prOteCtive COating of film of the Cleaning 
Inateriai Still Completely COverSthe Sleeve it is re 
mOVed frOm the Cleaner and Submerged in and 
Washed in a Washing medium,for example,run 
ning Water,to remove all traces of the cleaner 
and after thus being completely freed of cleaner 
is,while a Coherent film of the rinsing medium 
adheres and completeiy covers the chemically 
Clean Surface,transferred to an electroplating 
bath and plated with a deposit of rhodium,gold, 
Or other non-Oxidizable metal 2 which completely 
covers the chemically clean Surface with a per 
manent,COherent,film Of the non-Oxidizable 
metal which is at normal temperatures gas-im 
pervious. 
Any 0ther nOn-Oxidizable material either 0r 

ganiC Or inOrganic may,Of COurse,be used,pro 
Vided,hoWever,that it is of Such nature that it 
C&n be applied to the chemicaly clean Surface 
without removal of the protective film of rinsing 
medium Cr diSruption of the continuity of Such 
filin. After the permanent protective coating has· 
been applied,the sleeve may be,if desired,stored 
for future uSe and Inay at any Subsequent time 
be COated With the usual electron emissive Sub 
Stances SuCh aS a Combination of barium and 
StrOntium Carbonates as Shown in Fig.1 in which 
the permanent protective Coatiz1g 2,exaggerated 
asto thickness,is shown between the chemically 
Clean SurfaCe Of the nicke} and the electron 
emiSSive COating 3. 
We have diSCOvered and successfully demon? 

St?ated that When a thermionic cathode is pre 
pared as above deSCribed and Subsequently heated 
in the pr0CeSS of degasifying a thermionic tube 
the protective film,if metal,disappears in some 
way not fully understood either by dissolving or 
Sinking int0 the nickel or combining with the 
nickel or the electron emissive substances and,if 
Organic,volatilizes without residue and is re 
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moved by the exhaust pumpS. By our proceSS 
the electron emissive substances are bonded to 
the Chemically clean Surface of the nickel in a 
manner Which reSult8 in an efiCient and effective 
ejectrical and thermal bond prOducing a CathOde 
Which has uniform electron emissive Character 
istiCS in production and One Which has apprOXi 
mately 50% higher electron emissivity. 
We have found that the COntinuity of the film 

of rinsing medium must not be disturbed Or 
broken and must at all times completely cover 
the ChemiCally Clean Surface 0f the metal fr0m 
the time Such SurfaCe haS been Cleaned until 
the permanent protective Coating iS Substituted 
therefor,because in eXperimentS which We have 
COnduCted in Which the Surface haS been dried 
after Washing and even when the Sleeves are 
plaCed in hermetically Sealed Containers,it has 
been found that When electron emissive Sub 
Stances are thereafter applied to Such sleeve,the 
reSultant Cathode is no more eficient in uni 
formity of emission or in emissivity than those 
nOW in Common USe. - 
While we have described our novel process as 

used t0 produce a new and eficient type of ther 
mionic Cathode,it is to be thoroughly under? 
St00d that Our process is not limited to such and 
maybe usedforthe production ofa renderedand 
maintained perfectly chemically clean surface 
fOr any metal Object requiring Such Surface for 
SubSequent prOCeSSing,to produce an article of 
manufacture having improved characteristicsfor 
the purpose for which it is used, - 
Having thus completely described our inven 

tion,what We claim as new and desire to secure 
by United States Letters Patent is as follows: 
The meth0d Of pr0ducing a highly efficient 

electrOn emissive Surface fora metal which com 
priSeS,Chemically cleaning the Surface of the 
metal,washing the metal with washing fuid un 
til all traces of cleaning medium are removed, 
maintaining during and afterthe washing opera 
tion a uniformly coherent protective film of 
WaShing fluid On Said metal to protect the sur 
face Of Said metal fr0m oxidization and contami 
nation,Substituting for Said film a coherent 
COating of a non-Oxidizable,normally gas im 
pervious material on said metal without previous 
disturbance of the uniform continuity of said 
prOteCtive film,applying a coating of electron 
emiSSive SubStanCes on Said non-Oxidizable coat 
ing and finally Subjecting Said metal to a heat? 
ing Operation whereby Said non-oxidizable coat 
ing iS CauSed to diSappear and Said electron 
emiSSive Substances are,because of the main 
tenanCe Of the Surface of Said metal free from 
Oxidization and contamination bysaid protective 
film,eficiently and efectively electrically and 
thermally united with Said metal. 
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