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The Whole Circumstances of Invalidating Decision for Langmuir’s US Patents
and Suggestions Addressed to Japanese Patent Bureau by Shoichi Sano.
Motoaki Tokida, Naohiko Koizumi* (The Research Group of Electron-tube History)

Abstract

Shoichi Sano (1897— 1949) is also known as “The father of SF in Japan”, by his penname of Juza (or Zyuza) Unno.
Before his debut as a professional writer, he had joined The Electrotechnical Laboratory (ETL) of the Communications

Department since April 1923 officially, but he had been employed as a probationer for the preceding eight months based on his

biographical sketch. He had been in charge of R & D in the field of wireless communication as well as vacuum tubes until 1927,

and then, he was shifted into the patent office work in ETL, until his resignation around 1938.

Langmuir’s “Highly Evacuated Tube” patent in Japan (=known as JP No.27285 only) was believed to be well known as a cruel

barrier to enter the electron tube industry, but the whole circumstances of invalidating decision in the U.S.A. could not be found in

the book, “Denshikan no Rekishi” V.3 (“History of Electron Tubes” 2 in English) anywhere to our much regret.

We have found very important reports concerning above-mentioned case 4.9, both contributed in 1931 by S. Sano, himself.

Stimulated by these two reports, we have reviewed the gazettes of U.S. Patent Office once again and found that at the first step,
there were at least three relating co-pending applications, Serial No. 795,609, No. 795,610 and No. 797,986 filed Oct. 16 / 29, 1913.

Also, we have found that Serial No. 795,609 once became USP 1,273,630 and USP 1,273,783 as of July 23, 1918, and USP
1,273,783 was reissued as Re 15,278 as of Jan. 31, 1922. Moreover, Serial No. 795,610 and No. 797,986 once became USP
1,558,436 and USP 1,558,437 respectively as of Oct. 20, 1925, but finally, all of them were decided as INVALID by the Supreme
Court of the United States on Feb. 25, 1931, reported by an English newspaper, “The Japan Advertiser” dated May 27, 1931.9)

The whole circumstances in U.S.A. necessitated the period of about eighteen years (1913 through 1931) in total.

However, in Japan, JP No. 27285 was granted Feb. 19, 1915, only four months later than its application date of Oct. 15, 1914.

We do not think that Japanese Patent Bureau had made reasonable necessary examination for this patent application at all.

¥—U—F:F73=27, KB BHHR, K WFR, 8, SFIFE WEH=, EHE—
(Langmuir, US Patent, invalidating decision, whole story, Patent Bureau, suggestion, SF Writer, Juza Unno, Shoichi Sano)
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COURT INVALIDATES
RADIO TUBE PATENT

General Electric Loses Lang-
muir Priviledge in Final Deci-
sion After Long Litigation

CASE HEARD FOUR TIMES
Covered All Amplifier and Oscil-
lator Devices Used in Both
Transmitting and Receiving
Nippon Dempo-United Press
WASHINGTON. May 25— The
Supreme Court of the United States to-
day ruled that the Langmuir radio-tube
patents, now owned by the General
Electric Company, Schenectady, are in-
valid.

LOBELD RHLOBKIT
Exception Made / Opinion Reversed

DZODEREN, TNEHN 38 7L 48 {TORETHBEIN TRY,
FFLOKERRFOEFZ DRI DEREO R DT, ESHIRD
BHRELELIZHALMIIESN TV DD ThHoTz. (L TFRFTHT
YATEPNSEEmE R RD) - TR, EEINER.

The Langmuir patent, No. 1,558,436, was granted October 20, 1925,
on application filed October 16, 1913.  Judge Morris in the district
court in Wilmington, New Jersey, held the patent invalid on three

grounds: because of anticipation and want of invention, because of

prior invention and because of prior use. Appeal was taken to the
Circuit Court of Appeals for the Third Circuit, which, on October 2,

1929, affirmed the decision of the district court in a per curiam
opinion, which adopted the opinion of Judge Morris, with Judge
Buffington dissenting. (LT, Opinion Reversed DEX¥I1Z185. )

T2 T DEEFDILD—>DE SRy -T- LT EBR A
TohT, BEREEEEIHOE _HEZICTFRHEAN TEE
1925(K1E 14)5 10 B 20 B {HiF DX ERFFAH(Official Gazette)
-PAF, O.G.LERE T 2 BV F Rz LT, LRROBSOUIE
(ZR— N DERESD D Feer DA RN DTz

FHLERIHEDHe, LRROFFLIFENVT, 2<E 25K E%
HEIZLT= No. 1,558,437 HHFE TR 2D o7z,

ZOHEDLLT DB, %57 The Japan Advertiser (IZE5H3%
-7z USP No. 1,558,436 @ O.G.Fii#H=EE T .

1,558,436. ELECTRICAL DISCHARGE APPARATUS
AND PROCESS OF PREI'ARING AND USING THE
SAME. IRrviNG LaneMmuIr, Schenectady, N. Y., as-
signor to General Electric Company, a Corporation of
New York. Filed Oct. 16, 1913, Serial No. 795,610.
Renewed Mar. 14, 1916. Serial No. §4,242. 32 Claims.
(Cl. 250—27.)

1. A discharge tube baving clectrodes at least one of
which is adaptea to emit electrons, the gas content or
residue of said tube and the relution of the parts of the
tube being such that the tube is capable of being so oper-
ated in a range below saturation and materially above
ionization voltages that the governing or limiting action

OcToBER 20, 1925 U. S. PATED

on the space current due to the electric field of said
electrons is substantially unaffected by positive ionization
and by secondary electron emission from the walls of
the tube.

[X1. HERFF No. 1,558,436 D O.G.ie#FH
(REDAUTIZRTEMNOHE LTZIRY)



1IT7RL7Z 0.G. T, 32 H5F5REH(claim)DH 5, HHDL
HOHUMTEHEIN TRV, £XHAEZZTOITALRLS
12, Wb 32 REAICIEOEE Xt EREEE T8 %R
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voltage. LiE>TVWBD T, ZOFRFFFIIEED 2 5D 3 FERNC
TEOERHEZFFOIZLEEIRELIZBDES 2 5.

ZL TR FOLCAMEIING 1 EZ3ICLTEE 9 B>
D7p5h, €0 5 B H DEBICIIHBEE SR ZOFFOHEES
Td5 Serial No. 795,610 X0H 17211\ Serial No. 795,609 T,
1918 £ 7 H 23 BIZHREFEL T—HiZBHoiizb D ThHs USP
No. 1,273,783 DIFEEZLHALINIL TS,

ZZC, USP No. 1,558,437 XWb5EIZ, 1918CKIEE Y47 H 23 A
£1F3 9 0.G.C, FEE USP No. 1,273,783 A TN F D BEEAE T DTF
EOHFELZR . TN TRDD>o72D7%, USP No. 1,273,783 7
13 T72<, Serial No. 795,609 D45 #4H14)(continuation in part)
LUVHALESRHFD USP No. 1,273,630 T THIF L.

D 2 D O.GEE#FEEE, K 2 WK 3 LL THFFER
[[=[2a85 @ Stz o

1,273,630. ELECTRON-DISCHARGE APPARATUS. Irv-
1NG LANGMUIR, Schenectady, N. Y., assignor to General
Electric Company, a Corporation of New York. Con-
tinuation in part of application Serial No. 795,609, filed
Oct. 16, 1913. This application filed Feb. 20, 1918.
Serial No. 218,200. (Cl. 250—27.)

1. An electron discharge device comprising an evacuated
receptacle contzining a filamentary cathode adapted to be
heated to incandescence, a coiperating anode, a grid made
up of a plurality of turns of wire surrounding said cath-
ode and terminals for both ends of said grid wire sealed

GAZETTE JuLy 23, 1918.

into the wall of said receptacle, whereby current may be
passed through the grid wire.

2. An 2lectron discharge device comprising an evacuated
receptacle containing a fllamentary cathode adapted to be
heated to incandescence, a coiperating anode, a grid made
up of a plurality of turns of wire surrounding said cath-
ode, and interposed between cathode and anode, terminals
for Loth ends of said grid wire sealed into the walls of
said receptacle, and means for heating said anode inde-
pendently of the current passing between ecathode and
anode.

[Claims 3 to 8 not printed in the Gazette.]

X 2. KEHF No. 1,273,630 D O.G.ELHEFE
(0.G. 886 EDAEENBHBEA~LED THAT)
ZORFOE AT, £ T8 IHE DFERGEHEDIL, HAD 2
EHHIZR-T, O.GIZHB#HEINTHABIED, FHEEE IVb44EL 4
NABRLIERER T, BIOHEES MM SIS TS,

5| &#eV VT, X 3 LLT USP No. 1,273,783 D O.G.EC&HEFEHLL
TiZRT.

1,273,783. ELECTRON-DISCHARGE APPARATUS. Iry-
ING LANGMUIR, Schenectady, N. Y., assignor to General
Electric Company, a Corporation of New York. Filed
Oct. 16, 1913, Scrial No. 795,609. Renewed Mar. 14,
1916. Serial No. 84,241. (Cl. 250—27.)

1. An electrical vacuum -discharge apparatus compris-
ing a highly evacuated envelop, a cathode adapted to be
heated, a codperating anode, a rigid framework, an un-
heated conductor, constituting a grid, wound back and
forth on said frame-work with closely adjacent turns and
located between cathode and anode, and external con-
nections for said electrodes and said grid.

S. An electrical apparatus comprising the combination
of a cathode adapted to emit electrons independently of

926 OFFICIAL

the operating current, an anode, a supporting frame-
work, a wire mounted on said framework, said wire bav-
ing too small a cross-section to be self-supporting, con-
stituting a charge-receiving grid, an inclosing evacuated
envelop, and elcctrical connections for said electrodes
and grid.

20. An evacuated envelop containing three electrodes
one of which is a filament adapted to be heated, another
a charge receiving anode, a self-supporting framework
spaced about one of said electrodes, and a third electrode
consisting of a wire mounted on said framework and lo-
cated transversely to the space between said electrodes.

[Claims 2 to 7 and 9 to 19 not printed in the Ga-
zette. )

X 3. KEFRFF No. 1,273,783 ® O.G.iC# =R
(0.G.925 EN°5 926 B~ERHPTHR)
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1,558,436 DEH4 DF77e HEE B IV 1EEL, RAUBICES
DFFENRELNT=ZERALITHS.
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7272, USP No. 1,273,783 (=2 Ti, BIDHAREE TAE
L7z, BE® B BRITHR OFEEZ AR THH0RHY, EE,
Re. 15,278 72 ZBAMAEAS 1922(KIE 11)E 1 A 31 BIZHTWA.
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%55 _HBEE TR NCTEEL LR, FhbDRELHIZ,
BABNTITER L 72> CIHUE | AR L2 TR B ChH BT LB R
FTHOEBEENRT AN/ NEDITEZ T, TORDYIC1 DT
RAR DAFTHRISN TWAHD TH-oTz.

EDOXELE, TRROLBYTHE. EATEFTIZIDFTDOL)
Copies of this patent may be obtained for five cents each, by addressing
the “commissioner of Patent, (3%fT) Washington, D.C.”
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[X] 1 {Z7RL7z USP No. 1,558,436 DE#IT#2V \CL 5 USP No.
1,558,437 @ O.G.RL#EFEE, M4 LLTUTITRT.

1,568,437. ELECTRICAL DISCHARGE APPARATUS.
InviNG LaNeMUIR, Schenectady, N. Y., assignor to Gen-
eral Electric Company, a Corporation of New York.
Filed Oct. 29, 1913, Serial No. 797,986. Renewed Feb.
29, 1924. 33 Claims. (Cl. 250—27.)

1. A discharge apparatus operating with an electron
discharge comprising a highly evacuated envelope, an
electron-emitting cathode, an anode, a conductor therein
located near the cathode, means for maintaining said
conductor at a substantially uniform positive potential
with respect to said cathode, and separate means within
said envelope for varying the electron discharge between
said cathode and anode.

2. An electrical discharge apparatus, comprising an
electron-emitting cathode, an anode, an envelope there-
for, said electrodes and the space in said envelope being
freed from gas to a degree permitting a substantially
pure electron-discharge to take place therein without
gas ionization, a conducting body in said envelope lo-
cated near theé cathode, and a source of potential having
its positive terminal connected to said body and its
negative terminal directly to the cathode.

15. Parallel supporting members, and a filamentary

thermionic cathode insulatingly. supported at a plurality
of points thereby, a grid frame at each side of said
cathode, and an arbor for supporting said members and
said frames.

22. An evacuated vessel containing a filament electrode
and a cold electrode, & second cold electrode located be-
tween the filament and the first cold electrode, and a
third cold electrode located between the filament and
second cold electrode.

X 4. KERFEF No. 1,558,437 @ O.G.Z2#=1E
(E LITRUIEDDDEBITH O THER)

ZORFFOREIL, K1~3L i ICHERCRE B AN R
DD THHN, 1272 1 8, K3 DFELIEETEENHS.

UL, H3TH FTAREMTRLIEINC, ZORKIFDHITH “highly
evacuated envelope’ 725 3CE A3 33 TH B b D RELFIDETRIC 2%
FHENTVBDTHS.
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NSNT R OB BB/ OOIAYE T, —KEHONET
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H AT, SCRR(S) THEEF A3 (#0688 » ) LEEL Tz sE REFAO KT,
Re.15,278(41) + No.1,558,436(32) + No.1,558,437(33) =106 T 3.
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X 6.2 R LIz 2 TOREA, USP No. 1,558,437 DREELEET S
DT, ZRHDX Hh 2 EDRHE, AK2DIEFEEIC—F - XS
THRAR TH> TREIREETHD.

RS OBEE THHEHRERICINL, FVREFOH
HE D D “highly evacuated envelope” ICX ST 23S 1L, A
ALK 5. CHIFEICTHERR TED, £EERD7ITEH D 81THITH
(7 T?D, “--, die ohne Gasionisation (ZfT) bzw. ohne Gasleitung
arbeiten. 7 LUVIHEEETHOE VX ITIEFSTWT, FAYTIEZ
NREEZEFFTLIBZIONTORNOBDD L) THD.

S, F2 72T IRRICHEEE > TREERY LTI
FEEMITITR2 D55 REHE T, BRI REHIT T,

[ ZHE DX RRFOEF bR ER LIz IO Bbins.

BARDREFE 27285 SOLXBAMEIIOVT, EDEX T DL
TAREICEEREEHEIET RS, £ IRH/EEREEN/
EH] 5 [BE/HERTITE -] LI, KX TEIEIAD
“highly evacuated envelope” Tdh> T, BEZERL 7 DHREMR A3
EHOFETHDHITEER.

Wiz, SRR /8B OEBEA TIE, [— oo HEAE
E/ 5y ) =F/=RET - 1 21X, BEOIERINM ThBECIE
EHINDTHAIBE xf BIFHED, ERAYICChildiZd-
T 1912 FFITIIBRICR RSN TOEEAR TR oL sk
DIERITHY, HRELLARTDZFE R (discovery)H3#7 L TFE B (invention)
THBHRELEZBHEWVIIRNDIT THS. 3/2 TiERIDZ LT,
Karl R. Spangenberg 4 % “Vacuum Tubes”{Z, Child-Langmuir’s
Law £$52%, Langmuir 15383 CRENDTZITEE 220,

ZNBOHEDOEDBOBEFRETIL, BT/ I=7 B3k
BTHEMDIIRTEIRICEZ > TWBFE BRI, DL

RATREAREFTHIE, ChildiZRALRFRFREFF T2/ TK,
BA CHEINR S DR NVEDT T2 TICOEN R FERS 2
DFBHTITR.
KETIXES L2 o T ERBRALINT /2T B ETH, BATIT
EARRMERHIH OXORDIER EFTHROLNIZEDRIESEIT,
@%/\i%ﬁimr‘oiﬁazf_&ﬁwiﬁ@uuﬂﬂ%%%%é

@
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*For dizaAomcldung i’ geiotl dém Unionsvarmage vom . Jusk 19t die Priorits auf Grand
der Ammeldung in den Verciaigon Stauen oo Amesiks vom 3g Okmber 1913 beadspruche.

Die Bxi
wdér.l zantmgn.ng hnl Amlnsungndar

-trodcn kimnen on elneni weifgighenden festen
insbe-

Katper odu Yoo bsmml:u

rum und dessea Wirknng sof einer Rlektro-
aenentladong bemht, uad zwar biieht sich’
die Erfindung Insbesondee anf jene Art von
Eatladungsgetifien; die ohoe Gnsu:mnum
hz; chne Gasleitung “acbeiten.

Ein * solches Fatiadunkigead bestebt-im-

ads einer

0
d=n Kztnnde. einer odec mehreren

sorgiaitig .|
vou Gas befreiten Anoden und iner-oder meh-
teren H.ﬂfulelmodm. Dle Kzthode bestehi®

z.B. auz

Wu!b'amdnh\‘. Du Anoden

T bestehen vorzugs-
weise aus Wolframscheiben und die Hilfselek- .
aus Gittern® oder Rostea 203 feinem | -

trodea
M':nlldnh‘. “Die Hilfsclektroden sind zwi-

hen for Eathode und des b, den, Asoden | & ‘air B

angeordoet. Diese simtlichen Teile -sind In
ciazm Gef8 t, weiches so stark
catifict is, dal you der Kathode zur Anode

ducch
kilen des C—nu;eu b
- Riae reme Bl be.sLht auy
pegativen Elektriritatsladungen, den soge-
paonten die"sich in einem in

o hobem Grade huftleeren Rawme yoo ciner Ka-

thode zu eincr Anode bewegen., Diese Elek-

t58e mlld:n M'nle-‘ K

clektrostd-
tachen Feld uand wihmd seiger Bewegong
4uch yoo .cinem mazgnetischen Feld meh:n
m, wird d.:: Bemwegumg dex mch:m
and heEcafte
besinflult  Jedes der Elektronen cines grges
bened Riumas wicd daber von dem Feld der
anderea Rlektronen diesas Rawmes besmAult
D:ue&whummgsull im l'nlg:ndm'zlstum
hdung bzeichnet
Dl: Rzumhdlmg hl'- die W'uhmg. dea
Strom, welcher bel einer gqabmn Spmnung

* Die Er.mdung verfolgt u.2. den Zwesk, die
Widung der Rz\lmladrmg aut die Eleldronan-
eatladung zu annm die Wirlamg negativ
grladener ESrper in der Nihe der Kathode ab-

X 5. F>4E5F Nr. 293530 O BRHIDE 1 B
2 BHOAZ DT ED 2 [T KE HEDOESEE T58E)

PR ke

o9
2

7

B 6. RAV%FEF Nr. 293539 DX Fig. 1.~Fig. 5.
(£ LD Fig. LIXX 4 OFOELFAZRL)




6. ST OAPFHEIZOL\T

BAIDH T, EHFE— HBHF+ =IOV THEDARICEES
Mz F=DT, A FEHTHERT, BEIHEEIVBIE T, 4+
EATHETL 7 I2TIZO0TH, — S BEVZL TRLIEIT, &
BKTII 72 ThAD.

FHUTIE, BRI CHIRSNEZXOERFRPS RS
pZlE, BBEICEMVTWADT, FICHE CEARIET
[X| E4H CH| f ©&7- Encyclopedia Americana (BE2 )L o7z,

KEATHY 2D, FAYDT T 45 KEFECHEE LT
VI aTITEs T, FAYVEL T EW 2, PO B
DHEZEBVHESLLIZTHAIN, TDOTEHE > THRMDOET
FBREFIOIFHR OBEBEAHEL T, TORFFHEOBM
DEFANZ REESN TO THERY ARG THoIETHD.

EEHROREITELHK, BEOBUNKET, 128504 T
BEFCERITEEREL, — BRI ST ORH TIE, 2A%-
AREOBEA TR R LEDHRE T T2 Y, /—b%FE
HOZEZEZEOBIIIES OB REL TRLTELE XD.

7. KEHROFRIIKELSD

4. EOBCUHIRTR TIIFeE DIROEIL S # EEbhsn
T, £ A BIEICEA HBESOLOA, BERICE DISTEFILT
Woleh gk, BEHIEIELR X TEHEL TREARERDbNS.

ZFDX72BRNG, LTFOEBVITERITEEDT.

£HAB ¥R T F
1913/10/16  Serial No. 795,609 & 795,610 o HFEAS file Su/=.
1913/10/29  Serial No. 797,986 7 HHFEA? file Xiu7z.

1914/10/15 BER~OHFES 2SI, (B ORFE 27285 5)
1914/10/30 KA TiZ, DRP Nr. 293539(=X] 5)2SER3LLTz.
1915/02/19 BATII/zoD 4 2> A LAV TRRIZLLIZ.
1916/03/14

1918/02/20
1918/07/23  Serial No. 218,200 /3 USP No. 1,273,630 {272 57=.
" Serial No. 84,241 % USP No. 1,273,783 (=72 o7=.
1919/04/23  USP No. 1,273,783 D247 FA D HiFEAS, Serial No.
292218 L file Shiz.
BiIZ2 Serial No. 292,218 7% Re. 15,278 272 o7z
Serial No. 797,986 SE#H I iz. (B2 ES5ARH)
BATHLTFADREI ST,

1922/01/31
1924/02/29
1925/03/22
1925/10/20
" FHr&hrz Serial No.797,986 % USP No. 1,558,437
CHi Aol (B - BRI LR TRIEZZET)
1925/1021~ KEFFFTHILEHFFIAREFOERRB T
1931/0527 BAOHE SRS KEBOEL IR ZHE LT
(KFEBEOVIE B 13K EFERFHE T 1931/02/25)

1935/02/19 B AKFFES 27285 BOERSHIHER ISR T.

Serial No. 795,609 %% Serial No. 84,241 {ZF Hr&hrz.
" Serial No. 795,610 % Serial No. 84,242 |{Z & HXhi=.
Serial No. 795,609 ™ A E#1A3 No. 218,200 (272577,

Serial No. 84,242 7% USP No. 1,558,436 (Z#i<72o7=.

(caption D#xZEE)
Dr. Irving Langmuir won the Nobel Prize
in chemistry in 1932 for his research on
surface reactions of solids.

THE BETTMANN ARCHIVE

B H2. LANGMUIR, Irving (1881—1957)DEEEE
(HiH4: Encyclopedia Americana, p. 725 45 &)

8. HHYIC

TDOFRKEBOILoTZEITIE, $£&%> The Japan Advertiser (22
TR E THUT ADHIIC BT IREBPEDEH ORE AL
NTOBLIT TR TEieh o7z

SCHR(L)~@B)iE, BREANTEOBFFRICEEL THELSRINH
L2DEERH DL THIENLEENID T, FONEEL—E
FERSHTNEWIFEEN L ICER(1) D F OB OEPEE O Bk A
DENDOBERRITHREZELK OBV ThHoTe.

UL, FFHEDA L 37 NINA DT R | O TBIE T
BEDRRILVE, ZOBE, H¥kAIZH/a—X7 v/ §5ZE013XY
BBOHDILIZE MO TKIBICHE H SRR LT,

V), B FRI-MARELLT, €3 % XA K4 IHBMEDN,
EE A IR b F oo B EHC XA KRAR R LA TS,

FIFHFOLEONIEEEL LI, TORKLELHDIIENTEL
HOT, bHBEICRITEEFE ORAICKE2RIE LT 5
FACEODLBEOEIE, XFL R NESEH ) O/EE TH:
VORREF RTINS Bbhs.

728, EH OB, HEE-03-09 IZbE R LIz~ TRKFE
TREREEOXKETA~—HETRAICIE, RO
EBEDOAFDITH, VA A BT DETFED 50 FEDHIRIT
B2 EEO IO REZCIROIBHL TiRE, BUKHT2.
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