Case Nanme: MARCONI WRELESS CO. V. U S, 320 U.S. 1

NO. 369. ARGUED APRIL 9, 12, 1943. - DECIDED JUNE 21, 1943. - 99
CT.CLS. 1, AFFIRMED IN PART.

1. THE BROAD CLAI M5 OF THE MARCONI PATENT NO. 763,772, FOR

| MPROVEMENTS | N APPARATUS FOR W RELESS TELEGRAPHY - BRI EFLY, FOR A
STRUCTURE AND ARRANGEMENT COF FOUR H GH FREQUENCY CI RCUI TS W TH MEANS OF
| NDEPENDENTLY ADJUSTI NG EACH SO THAT ALL FOUR MAY BE BROUGHT | NTO
ELECTRI CAL RESONANCE W TH ONE ANOTHER - HELD | NVALI D BECAUSE

ANTI Cl PATED. P. 38.

MARCONI SHOWED NO | NVENTI ON OVER STONE ( PATENT NO. 714, 756) BY MAKI NG
THE TUNING OF H'S ANTENNA Cl RCUI T ADJUSTABLE, OR BY USI NG LODGE' S
(PATENT NO 609, 154) VARI ABLE | NDUCTANCE FOR THAT PURPCSE. VWHETHER
STONE' S PATENT | NVOLVED | NVENTI ON | S NOT' HERE DETERM NED.

2. MERELY MAKI NG A KNOMWN ELEMENT OF A KNOAN COVBI NATI ON ADJUSTABLE
BY A MEANS OF ADJUSTMENT KNOWN TO THE ART, WHEN NO NEW OR UNEXPECTED
RESULT IS OBTAINED, IS NOT | NVENTION. P. 32.

3. AS BETWEEN TWO | NVENTORS, PRIORITY OF | NVENTION WLL BE AWARDED
TO THE ONE WHO BY SATI SFYI NG PROCF CAN SHOW THAT HE FI RST CONCEI VED CF
THE | NVENTION. P. 34.

4. COMVERCI AL SUCCESS ACHI EVED BY THE LATER | NVENTOR AND PATENTEE
CANNOT SAVE HI S PATENT FROM THE DEFENSE OF ANTI Cl PATI ON BY A PRI OR
I NVENTOR. P. 35.

5. IN THE EXERCI SE OF I TS APPELLATE PONER, TH S COURT MAY CONSI DER
ANY EVI DENCE OF RECORD VWH CH, WHETHER OR NOT CALLED TO THE ATTENTI ON OF
THE COURT BELOW | S RELEVANT TO AND MAY AFFECT THE CORRECTNESS OF | TS
DECI SI ON SUSTAI NI NG CR DENYI NG ANY CONTENTI ON WH CH A PARTY HAS MADE
BEFORE I T. P. 44.

6. ALTHOUGH THE | NTERLOCUTORY DECI SI ON OF THE COURT OF CLAIMS IN

TH' S CASE THAT CLAIM 16 OF MARCONI PATENT NO. 763, 772 WAS VALI D AND

I NFRI NGED WAS APPEALABLE, THE DECI SI ON WAS NOT FI NAL UNTIL THE
CONCLUSI ON OF THE ACCOUNTI NG HENCE, THE COURT DI D NOT LACK POVNER AT
ANY TIME PRICR TO ENTRY OF | TS FI NAL JUDGVENT AT THE CLOSE OF THE
ACCOUNTI NG TO RECONSI DER ANY PORTI ON OF | TS DECI SI ON AND RECPEN ANY
PART OF THE CASE, AND IT WAS FREE IN I TS DI SCRETI ON TO GRANT A
REARGUVENT BASED ElI THER ON ALL THE EVI DENCE THEN OF RECORD OR ONLY THE
EVI DENCE BEFORE THE COURT WHEN | T RENDERED | TS | NTERLOCUTORY DECI SI ON,
OR TO REOPEN THE CASE FOR FURTHER EVI DENCE. P. 47.

7. THE JUDGVENT OF THE COURT OF CLAI Ms HOLDI NG VALI D AND | NFRI NGED
CLAIM 16 OF MARCONI PATENT NO. 763,772 | S VACATED AND REMANDED I N ORDER
THAT THAT COURT MAY DETERM NE WHETHER TO RECONSI DER | TS DECI SION I N THE
LI GAT OF THE GOVERNMENT' S PRESENT CONTENTI ON THAT CLAI M 16, AS
CONSTRUED BY THE COURT OF CLAI M5, WAS ANTI Cl PATED BY THE PATENTS TO
PUPI N, NO. 640, 516, AND FESSENDEN, NO. 706, 735. P. 48.

8. A DEFENDANT I N A PATENT | NFRI NGEMENT SU T WHO HAS ADDED NON

I NFRI NG NG AND VALUABLE | MPROVEMENTS VWHI CH CONTRI BUTED TO THE MAKI NG OF
THE PROFITS IS NOT LI ABLE FOR BENEFI TS RESULTI NG FROM SUCH

| MPROVEMENTS. P. 50.

9. DI SCLOSURE BY PUBLI CATI ON MORE THAN TWO YEARS BEFCORE APPLI CATI ON

FOR A PATENT BARS ANY CLAI M FOR A PATENT FOR AN | NVENTI ON EMBODYI NG THE
PUBLI SHED DI SCLOSURE. P. 57.
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10. INVALIDITY I N PART OF A PATENT DEFEATS THE ENTI RE PATENT UNLESS
THE | NVALI D PORTI ON WAS CLAI MED THROUGH | NADVERTENCE, ACCI DENT, OR
M STAKE, AND W THOUT ANY FRAUDULENT OR DECEPTI VE I NTENTION, AND IS
DI SCLAI MED W THOUT UNREASONABLE NEGLECT OR DELAY. P. 57.

11. FLEM NG PATENT NO. 803,864 HELD | NVALI D BY REASON OF AN | MPROPER
DI SCLAI MER. P. 58.

THE SPECI FI CATI ONS PLAI NLY CONTEMPLATED THE USE OF THE CLAI MED DEVI CE
WTH LOWAS WELL AS H GH FREQUENCY CURRENTS, AND THE PATENT WAS | NVALI D
FOR WANT OF | NVENTI ON SO FAR AS APPLI CABLE TO USE W TH LOW FREQUENCY
CURRENTS; THE CLAI M WAS NOT | NADVERTENT, AND THE DELAY OF TEN YEARS I N
MAKI NG THE DI SCLAI MER WAS UNREASONABLE.

12. THAT THE PATENTEE' S CLAI M FOR MORE THAN HE HAD | NVENTED WAS NOT

| NADVERTANT, AND THAT H' S DELAY I N MAKI NG DI SCLAI MER WAS UNREASONABLE,
WERE QUESTI ONS OF FACT; BUT, SINCE THE COURT OF CLAIMS IN ITS OPI NI ON
IN THI S CASE PLAI NLY STATES I TS CONCLUSI ONS AS TO THEM AND THOSE
CONCLUSI ONS ARE SUPPORTED BY SUBSTANTI AL EVI DENCE, I TS OM SSI ON TO MAKE
FORVAL FI NDI NGS OF FACT IS | MVATERI AL. P. 58.

13. THE DI SCLAI MER STATUTES ARE APPLI CABLE TO ONE WHO ACQUI RES A
PATENT UNDER AN ASSI GNMENT OF THE APPLI CATION. P. 59.

MARCONI W RELESS TELEGRAPH COVPANY OF AMERI CA V. UNI TED STATES*

*TOGETHER WTH NO 373, UNI TED STATES V. MARCONI W RELESS TELEGRAPH
COMPANY OF AMERI CA, ALSO ON WRI T OF CERTIORARI, 317 U. S. 620, TO THE
COURT OF CLAI MS.

CERTI ORARI TO THE COURT OF CLAI V5.

WRI TS OF CERTIORARI, 317 U. S. 620, ON CROSS-PETI TIONS TO REVI EW A
JUDGMVENT IN A SUI'T AGAI NST THE UNI TED STATES TO RECOVER DAMAGES FOR
I NFRI NGEMENT OF PATENTS. SEE 81 CT. CLS. 741.

MR CHI EF JUSTI CE STONE DELI VERED THE OPI NI ON OF THE COURT.

THE MARCONI COWVPANY BROUGHT THIS SUIT I N THE COURT OF CLAI M5 PURSUANT
TO 35 U.S.C. SEC. 68, TO RECOVER DAMAGES FOR | NFRI NGEMENT OF FOUR

UNI TED STATES PATENTS. TWO, NO 763,772, AND RElI SSUE NO. 11, 913, WERE
| SSUED TO MARCONI, A THIRD, NO. 609, 154, TO LODGE, AND A FOURTH, NO
803,684, TO FLEM NG  THE COURT HELD THAT THE MARCONI RElI SSUE PATENT
WAS NOT | NFRINGED. | T HELD ALSO THAT THE CLAIMS IN SU T, OTHER THAN
CLAIM 16, OF THE MARCONI PATENT NO. 763,772, ARE | NVALI D, AND THAT
CLAIM 16 OF THE PATENT 1S VALID AND WAS | NFRI NGED. | T GAVE JUDGVENT
FOR PETI TIONER ON THIS CLAIM I N THE SUM OF $42,984. 93 W TH | NTEREST.

| T HELD THAT THE LODGE PATENT WAS VALI D AND | NFRI NGED, AND THAT THE
FLEM NG PATENT WAS NOT | NFRI NGED AND WAS RENDERED VO D BY AN | MPROPER
DI SCLAI MER. THE CASE COMES HERE ON CERTI ORARI, 317 U.S. 620, 28 U. S. C
SEC. 288(B), ON PETITION OF THE MARCONI COWPANY I N NO. 369, TO REVI EW
THE JUDGMVENT OF THE COURT OF CLAI M5 HOLDI NG | NVALI D THE CLAIMS IN SUIT,
OTHER THAN CLAI M 16, OF THE MARCONI PATENT, AND HCOLDI NG THE FLEM NG
PATENT | NVALI D AND NOT | NFRI NGED, AND ON PETI TI ON OF THE GOVERNMVENT | N
NO. 373, TO REVI EW THE DECI SI ON ALLOW NG RECOVERY FOR | NFRI NGEMENT OF
CLAIM 16 OF THE MARCONI PATENT. NO REVI EWWAS SOUGHT BY ElI THER PARTY
OF SO MJCH OF THE COURT' S JUDGVENT AS SUSTAI NED THE LODGE PATENT AND
HELD THE FI RST MARCONI REI SSUE PATENT NOT | NFRI NGED.

MARCONI PATENT NO. 763, 772.

file://ID|/stell/autori/tesla/Case369.txt (2 of 44) [31/08/2001 11.45.34]



THI' S PATENT, GRANTED JUNE 28, 1904, ON AN APPLI CATI ON FI LED NOVEMBER
10, 1900, AND ASSI GNED TO THE MARCONI COVPANY ON MARCH 6, 1905, FN1

'S FOR | MPROVEMENTS | N APPARATUS FOR W RELESS TELEGRAPHY BY MEANS OF
HERTZI AN OSCI LLATI ONS OR ELECTRI CAL WAVES. | N W RELESS TELEGRAPHY,

SI GNALS G VEN BY MEANS OF CONTROLLED ELECTRI CAL PULSATI ONS ARE

TRANSM TTED THROUGH THE ETHER BY MEANS OF THE SOCALLED HERTZI AN OR

RADI O WAVES. HERTZI AN WAVES ARE ELECTRI CAL OSCI LLATI ONS WH CH TRAVEL
W TH THE SPEED OF LI GHT AND HAVE VARYI NG WAVE LENGTHS AND CONSEQUENT
FREQUENCI ES | NTERMVEDI ATE BETWEEN THE FREQUENCY RANGES OF LI GHT AND
SOUND WAVES. THE TRANSM TTI NG APPARATUS USED FOR SENDI NG THE SI GNALS

I S CAPABLE, VWHEN ACTUATED BY A TELEGRAPH KEY OR OTHER SI GNALLI NG

DEVI CE, OF PRODUCI NG, FOR SHORT PERI ODS OF VARI ABLE LENGTHS, ELECTRI CAL
OSCI LLATI ONS OF RADI O FREQUENCY ( OVER 10, 000 CYCLES PER SECOND) | N AN
ANTENNA OR OPEN CIRCU T FROM VWH CH THE OSCI LLATI ONS ARE RADI ATED TO A
DI STANT RECEI VI NG APPARATUS. THE RECEI VER HAS AN OPEN ANTENNA Cl RCU T
WH CH | S ELECTRI CALLY RESPONSI VE TO THE TRANSM TTED WAVES AND | S
CAPABLE OF USI NG THOSE RESPONSES TO ACTUATE BY MEANS OF A RELAY OR
AMPLI FI ER ANY CONVENI ENT FORM OF SI GNALLI NG APPARATUS FOR MAKI NG

AUDI BLE AN ELECTRI CALLY TRANSM TTED SI GNAL, SUCH AS A TELEGRAPH SOUNDER
OR A LOUD SPEAKER. I N BRI EF, SIGNALS AT THE TRANSM TTER ARE UTI LI ZED
TO CONTROL HI GH FREQUENCY ELECTRI CAL OSClI LLATI ONS WHI CH ARE RADI ATED BY
AN ANTENNA THROUGH THE ETHER TO THE DI STANT RECEI VER AND THERE PRCDUCE
AN AUDI BLE OR VI SI BLE S| GNAL.

ALL OF THESE WERE FAM LI AR DEVI CES AT THE TI ME OF MARCONI ' S

APPL| CATI ON FOR THE PATENT NOWIN SU T. BY THAT Tl ME RADI O HAD PASSED
FROM THE THEORETI CAL TO THE PRACTI CAL AND COWMERCI ALLY SUCCESSFUL.
FOUR YEARS BEFORE, MARCONI HAD APPLI ED FOR HI'S ORI G NAL AND BASI C
PATENT, WH CH WAS GRANTED AS NO 586,193, JULY 13, 1897 AND REl SSUED
JUNE 4, 1901 AS REISSUE NO. 11,913. HE APPLIED FOR H S CORRESPONDI NG
BRI TI SH PATENT, NO 12039 OF 1896, ON JUNE 2, 1896. MARCONI'S ORI G NAL
PATENT SHOAED A TWO-CI RCUI' T SYSTEM | N VWH CH THE H GH FREQUENCY

OSCI LLATI ONS ORI G NATED | N THE TRANSM TTER ANTENNA CI RCU T AND THE
DETECTI NG DEVI CE WAS CONNECTED DI RECTLY I N THE RECEI VER ANTENNA

CIRCU T. BETWEEN 1896 AND 1900 HE DEMONSTRATED ON NUMERQUS OCCASI ONS
THE PRACTI CAL SUCCESS OF HI S APPARATUS, ATTAI NI NG SUCCESSFUL

TRANSM SSI ON AT DI STANCES OF 70 AND 80 M LES. DURI NG THOSE YEARS HE
APPLI ED FOR A LARGE NUMBER OF PATENTS IN THI S AND OTHER COUNTRI ES FOR
| MPROVEMENTS ON HI S SYSTEM OF RADI O COVMUNI CATI ON.  FN2

THE PARTI CULAR ADVANCE SAI D TO HAVE BEEN ACHI EVED BY THE MARCONI

PATENT W TH WHI CH WE ARE HERE CONCERNED WAS THE USE OF TWO HI GH
FREQUENCY CIRCUI TS IN THE TRANSM TTER AND TWD I N THE RECEI VER, ALL FOUR
SO ADJUSTED AS TO BE RESONANT TO THE SAME FREQUENCY OR MJLTI PLES OF IT.
THE CI RCUI TS ARE SO CONSTRUCTED THAT THE ELECTRI CAL | MPULSES I N THE
ANTENNA Cl RCUI T OF THE TRANSM TTER VI BRATE LONGER W TH THE APPLI CATI ON
TO THE TRANSM TTER OF A G VEN AMOUNT OF ELECTRI CAL ENERGY THAN HAD BEEN
THE CASE IN THE PREVI QUS STRUCTURES KNOMWN TO THE ART, AND THE
SELECTIVITY AND SENSI TIVITY OF THE RECEI VER | S LI KEW SE ENHANCED. THUS
| NCREASED EFFI CI ENCY I N THE TRANSM SSI ON AND RECEPTI ON OF SIGNALS 1S
OBTAI NED. THE SPECI FI CATI ONS OF THE MARCONI PATENT STATE THAT I TS
OBJECT IS "TO I NCREASE THE EFFI Cl ENCY OF THE SYSTEM AND TO PROVI DE NEW
AND SI MPLE MEANS WHEREBY OSCI LLATI ONS OF ELECTRI CAL WAVES FROM A
TRANSM TTI NG STATI ON MAY BE LOCALI ZED WHEN DESI RED AT ANY ONE SELECTED
RECEI VI NG STATI ON OR STATI ONS QUT OF A GROUP OF SEVERAL RECEI VI NG

STATI ONS. "

THE SPECI FI CATI ONS DESCRI BE AN ARRANCGEMENT OF FOUR HI GH FREQUENCY

CIRCU TS TUNED TO ONE ANOTHER - TWO AT THE SENDI NG STATI ON ASSCCl ATED
WTH A SOURCE OF LOW FREQUENCY CSCI LLATI ONS, AND TWO AT THE RECEI VI NG
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STATI ON ASSCCI ATED W TH A RELAY OR AMPLI FI ER OPERATI NG A Sl GNALLI NG
DEVI CE. AT THE SENDI NG STATI ON THERE IS AN OPEN ANTENNA CI RCU T WH CH
IS "A GOOD RADI ATOR, " CONNECTED W TH THE SECONDARY CO L OF A
TRANSFORMER, AND THROUGH | T | NDUCTI VELY COUPLED W TH A CLOSED Cl RCUI T,
VWH CH | S CONNECTED WTH THE PRI MARY CO L OF THE TRANSFORMER, THI S
CLGSED Cl RCUI'T BEI NG A "PERSI STENT OSCI LLATOR " AT THE RECEI VI NG

STATI ON THERE IS AN OPEN ANTENNA ClI RCUI T CONSTI TUTI NG A "GO0OD ABSORBER!
I NDUCTI VELY COUPLED WTH A CLOSED Cl RCU T CAPABLE OF ACCUMULATI NG THE
RECEI VED OSCI LLATI ONS.

THE PATENT, | N DESCRI BI NG THE ARRANGEMENT OF THE APPARATUS SO AS TO
SECURE THE DESI RED RESONANCE OR TUNI NG, SPECI FI ES:  "THE CAPACI TY AND
SELF- I NDUCTION OF THE FOUR CIRCU TS - |.E., THE PRI MARY AND SECONDARY
ClRCU TS AT THE TRANSM TTI NG STATI ON AND THE PRI MARY AND SECONDARY
CIRCU TS AT ANY ONE OF THE RECEI VI NG STATI ONS I N A COMMUNI CATI NG SYSTEM
ARE EACH AND ALL TO BE SO | NDEPENDENTLY ADJUSTED AS TO MAKE THE PRODUCT
OF THE SELF-1 NDUCTI ON MJULTI PLI ED BY THE CAPACI TY THE SAME | N EACH CASE
OR MULTI PLES OF EACH OTHER - THAT IS TO SAY, THE ELECTRI CAL TI ME

PERI ODS OF THE FOUR CI RCUI TS ARE TO BE THE SAME OR OCTAVES OF EACH
OTHER. " FN3 AND AGAIN, "IN EMPLOYI NG THI' S | NVENTI ON TO LOCALI ZE THE
TRANSM SSI ON OF | NTELLI GENCE AT ONE OF SEVERAL RECEI VI NG STATI ONS THE
TIME PERIOD OF THE CI RCUI TS AT EACH OF THE RECEI VI NG STATIONS | S SO
ARRANGED AS TO BE DI FFERENT FROM THOSE OF THE OTHER STATIONS. | F THE
TIME PERIODS OF THE Cl RCU TS OF THE TRANSM TTI NG STATI ON ARE VARI ED
UNTI L THEY ARE I N RESONANCE W TH THOSE OF ONE OF THE RECEI VI NG

STATI ONS, THAT ONE ALONE OF ALL THE RECEI VI NG STATI ONS W LL RESPOND,
PROVI DED THAT THE DI STANCE BETWEEN THE TRANSM TTI NG AND RECEI VI NG
STATIONS | S NOT TCO SMALL. "

THE DRAW NGS AND SPECI FI CATI ONS SHOW A CLOSED CI RCUI T AT THE
TRANSM TTI NG STATI ON CONNECTED W TH THE PRI MARY OF AN | NDUCTI ON CO
AND EMBRACI NG A SOURCE OF ELECTRI CAL CURRENT AND A Cl RCUI T- CLOSI NG
OR OTHER SI GNALLI NG DEVI CE. THE SECONDARY OF THE INDUCTION COL IS
CONNECTED IN A CIRCUIT VWH CH | NCLUDES A SPARK GAP OR OTHER PRODUCER CF
H GH FREQUENCY OSCI LLATI ONS AND, | N A SHUNT AROUND THE SPARK GAP, THE
PRI MARY CO L OF AN OSCl LLATI ON TRANSFORMER AND A CONDENSER, PREFERABLY
SO ARRANGED THAT I TS CAPACI TY CAN READI LY BE VARIED. TH S SHUNT

CIRCU T CONSTI TUTES ONE OF THE TWD TUNED Cl RCUI TS OF THE TRANSM TTER,
AND |'S OFTEN REFERRED TO AS THE CLOSED OR CHARG NG CIRCU T. THE
SECONDARY CO L OF THE TRANSFORMER |'S CONNECTED I N THE OPEN OR ANTENNA
CIRCU T, ONE END OF VHICH | S CONNECTED W TH THE EARTH, THE OTHER TO A
VERTI CAL W RE ANTENNA OR AN ELEVATED PLATE. TH S ANTENNA CI RCU T ALSO
I NCLUDES AN | NDUCTI ON CO L, PREFERABLY ONE WHOSE | NDUCTANCE IS READI LY
VARI ABLE, LOCATED BETWEEN THE ANTENNA OR PLATE AND THE TRANSFCORMER

L
KEY

THE RECEI VER CONSI STS OF A SIM LAR ANTENNA Cl RCUI T CONNECTED W TH THE
PRI MARY CO L OF A TRANSFORMER, AND HAVI NG A VARI ABLE | NDUCTI ON CO L
LOCATED BETWEEN THE ANTENNA OR PLATE AND THE TRANSFORMER. A SHUNT
CIRCU T BRI DG NG THE TRANSFORMER AND CONTAI NI NG A CONDENSER VHICH | S
PREFERABLY ADJUSTABLE MAY ALSO BE ADDED. THE SECONDARY CO L OF THE
TRANSFORMER | S CONNECTED THROUGH ONE OR MORE | NTERPOSED | NDUCTANCE
CA LS, "PREFERABLY OF VARI ABLE | NDUCTANCE, " W TH THE TERM NALS OF A
COHERER FN4 OR OTHER SUI TABLE DETECTOR OF ELECTRI CAL OSClI LLATI ONS.
THE CLCSED RECEI VER CI RCU T ALSO CONTAI NED ONE OR MORE CONDENSERS.

THE DEVI CES AND ARRANGEMENTS SPECI FI ED ARE SUI TABLE FOR EFFECTI NG THE
ELECTRI CAL TRANSM SSI ON CF SI GNALS | N THE MANNER ALREADY | NDI CATED. BY
THE MAI NTENANCE OF THE SAME HI GH FREQUENCY THROUGHOUT THE FOUR-CI RCU T
SYSTEM THE CUMULATI VE RESONANCE | S ATTAI NED WHI CH G VES THE DESI RED

I NCREASED EFFI CI ENCY | N TRANSM SSI ON AND | NCREASED SELECTIVITY AT THE
RECEI VI NG STATI ON.
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THE PATENT DESCRI BES THE OPERATI ON OF THE FOUR ClI RCUI TS AS FOLLOW5,
BEG NNI NG W TH THE TRANSM TTER:

"| N OPERATI ON THE SI GNALLI NG KEY B |'S PRESSED, AND THI S CLOSES THE

PRI MARY OF THE | NDUCTI ON- CO L. CURRENT THEN RUSHES THROUGH THE
TRANSFORMER- Cl RCUI T AND THE CONDENSER E |'S CHARGED AND SUBSEQUENTLY

DI SCHARGES THROUGH THE SPARK- GAP. | F THE CAPACI TY, THE | NDUCTANCE, AND
THE RESI STANCE OF THE CI RCUI T ARE OF SUI TABLE VALUES, THE DI SCHARGE IS
OSCI LLATORY, W TH THE RESULT THAT ALTERNATI NG CURRENTS OF HI GH
FREQUENCY PASS THROUGH THE PRI MARY OF THE TRANSFORMER AND | NDUCE

SI M LAR OSCI LLATI ONS | N THE SECONDARY, THESE OSCI LLATI ONS BEI NG RAPI DLY
RADI ATED | N THE FORM OF ELECTRI C WAVES BY THE ELEVATED CONDUCTOR

( ANTENNA) .

"FOR THE BEST RESULTS AND | N ORDER TO EFFECT THE SELECTI ON OF THE

STATI ON OR STATI ONS WHEREAT THE TRANSM TTED OSClI LLATI ONS ARE TO BE
LOCALI ZED | I NCLUDE | N THE OPEN SECONDARY ClI RCUI T OF THE TRANSFORMER,
AND PREFERABLY BETWEEN THE RADI ATOR F AND THE SECONDARY CO L D, AN

I NDUCTANCE-CO L G FIG 1, HAVI NG NUMEROUS CO LS, AND THE CONNECTION IS
SUCH THAT A GREATER OR LESS NUMBER OF TURNS OF THE CO L CAN BE PUT IN
USE, THE PROPER NUMBER BEI NG ASCERTAI NED BY EXPERI MENT. "

THE | NVENTI ON THUS DESCRI BED MAY SUMVARI LY BE STATED TO BE A

STRUCTURE AND ARRANGEMENT OF FOUR H GH FREQUENCY CI RCUI TS, W TH MEANS
OF | NDEPENDENTLY ADJUSTI NG EACH SO THAT ALL FOUR MAY BE BROUGHT | NTO
ELECTRI CAL RESONANCE W TH ONE ANOTHER.  THI'S IS THE BROAD | NVENTI ON
COVERED BY CLAIM 20. COVBI NATI ONS COVERI NG SO MJUCH OF THE | NVENTI ON AS
'S EMBODI ED | N THE TRANSM TTER AND THE RECEI VER RESPECTI VELY ARE
SEPARATELY CLAI MED. FN5

LONG BEFORE MARCONI ' S APPLI CATI ON FOR THI' S PATENT THE SClI ENTI FI C

PRI NCl PLES OF WH CH HE MADE USE WERE WELL UNDERSTOOD AND THE PARTI CULAR
APPLI ANCES CONSTI TUTI NG ELEMENTS | N THE APPARATUS COMBI NATI ON WHI CH HE
CLAI MED VWERE WELL KNOMWN. ABOUT SEVENTY YEARS AGO CLERK MAXWELL

DESCRI BED THE SCI ENTI FI C THEORY OF W RELESS COVMUNI CATI ON THROUGH THE
TRANSM SSI ON OF ELECTRI CAL ENERGY BY ETHER WAVES. FN6 BETWEEN 1878
AND 1890 HERTZ DEVI SED APPARATUS FOR ACHI EVI NG THAT RESULT VWH CH WAS
DESCRI BED BY DE TUNZELMANN I N A SERI ES OF ARTI CLES PUBLI SHED | N THE
LONDON ELECTRI CI AN I N 1888. ONE, OF SEPTEMBER 21, 1888, SHOWED A
TRANSM TTER COVPRI SI NG A CLCSED CI RCUI' T | NDUCTI VELY COUPLED W TH AN
OPEN CIRCUIT. THE CLOSED CIRCUI T | NCLUDED A SWTCH OR Cl RCU T BREAKER
CAPABLE OF USE FOR SENDI NG SI GNALS, AND AN AUTOVATI C Cl RCUI T BREAKER
CAPABLE, VWHEN THE SW TCH WAS CLOSED, OF SETTI NG UP AN | NTERM TTENT
CURRENT IN THE CLCSED CIRCUIT VWHI CH I N TURN | NDUCED THROUGH A
TRANSFORMER AN | NTERM TTENT CURRENT OF H GHER VOLTACGE I N THE OPEN
CIRCUT. THE OPEN CIRCU T I NCLUDED A SPARK GAP ACRCSS WHI CH A

SUCCESSI ON OF SPARKS WERE CAUSED TO LEAP WHENEVER THE SI GNAL SW TCH WAS
CLGSED, EACH SPARK PRODUCI NG A SERIES OF HI GH FREQUENCY OSCI LLATI ONS I N
THE OPEN CI RCUI T.

BY CONNECTI NG THE SPARK GAP TO LARGE AREA PLATES IN THE OPEN Cl RCU T
HERTZ | NCREASED THE CAPACI TY AND THUS NOT ONLY | NCREASED THE FORCE OF
THE SPARKS BUT ALSO CHANGED ONE OF THE TWD FACTORS DETERM NI NG THE
FREQUENCY OF THE OSCI LLATIONS I N THE CI RCUI T, AND HENCE THE WAVE LENGIH
OF THE OSCI LLATI ONS TRANSM TTED. HERTZ'S RECEI VER WAS SHOWN AS A
RECTANGLE OF W RE CONNECTED TO THE KNOBS OF A SPARK GAP, BOTH THE W RE
AND THE SPARK GAP BEI NG OF SPECI FI ED LENGTHS OF SUCH RELATI ONSHI P AS TO
RENDER THE Cl RCUI T RESONANT TO THE WAVE LENGIHS | N THE TRANSM TTER. AT
TI MES HERTZ ATTACHED TO THE RECTANGLE ADDI TI ONAL VERTI CAL W RES WH CH
PROVI DED ADDI TI ONAL CAPACI TY, AND WHOSE LENGIH COULD READI LY BE VARI ED
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SO AS TO VARY THE WAVE LENGTHS TO VWH CH THE RECElI VER WAS RESPONSI VE,
THUS PROVI DI NG A "METHOD OF ADJUSTI NG THE CAPACI TY" OF THE RECEI VER

FN7 THUS HERTZ AT THE OUTSET OF RADI O COMMUNI CATI ON RECOGNI ZED THE

| MPORTANCE OF RESONANCE AND PROVI DED MEANS FOR SECURI NG I T BY TUN NG
BOTH H'S TRANSM TTI NG AND RECEI VING Cl RCU TS TO THE SAME FREQUENCY, BY
ADJUSTI NG THE CAPACI TY OF EACH. FN8 LODGE, WRI TING I N THE LONDON
ELECTRI CI AN | N 1894, ELABORATED FURTHER ON THE DI SCOVERI ES OF HERTZ AND
ON H' S OAWN EXPERI MENTS ALONG THE SAME LINES. I N ONE ARTI CLE, OF JUNE
8, 1894, HE DI SCUSSED PHENOVENA COF RESONANCE AND MADE AN OBSERVATI ON
VWH CH UNDERLI ES SEVERAL OF THE DI SCLOSURES I N MARCONI 'S PATENT. LODGE
PO NTED OQUT THAT SOVE Cl RCUI TS WERE BY THEI R NATURE PERSI STENT

VI BRATORS, |.E., WERE ABLE TO SUSTAIN FOR A LONG PERI OD OSCl LLATI ONS
SET UP IN THEM WH LE OTHERS WERE SO CONSTRUCTED THAT THEI R

OSCI LLATI ONS WERE RAPI DLY DAMPED. HE SAI D THAT A RECElI VER SO
CONSTRUCTED AS TO BE RAPI DLY DAMPED WOULD RESPOND TO WAVES OF ALMOST
ANY FREQUENCY, WHI LE ONE THAT WAS A PERSI STENT VI BRATOR WOULD RESPOND
ONLY TO WAVES OF I TS OMN NATURAL PERI QDI CI TY. LODGE PO NTED OQUT
FURTHER THAT HERTZ'S TRANSM TTER " RADI ATES VERY PONERFULLY" BUT THAT
"IN CONSEQUENCE OF I TS RADI ATI ON OF ENERGY, | TS VI BRATI ONS ARE RAPI DLY
DAMPED, AND I T ONLY G VES SOVE THREE OR FOUR GOOD STRONG SW NGS. HENCE
IT FOLLOANS THAT I T HAS A WDE RANGE OF EXCI TATION, |.E., IT CAN EXCI TE
SPARKS | N CONDUCTORS BARELY AT ALL IN TUNE WTH IT." ON THE OTHER HAND
HERTZ' S RECElI VER WAS " NOT A GOOD ABSORBER BUT A PERSI STENT VI BRATCOR,
VWELL ADAPTED FOR PI CKI NG UP DI STURBANCES OF PRECI SE AND MEASURABLE WAVE
LENGTH. " LODGE CONCLUDED THAT "THE TWO CONDI TI ONS, CONSPI CUOUS ENERGY
OF RADI ATI ON AND PERSI STENT VI BRATI ON ELECTRI CALLY PRODUCED, ARE AT
PRESENT | NCOWPATI BLE. " (PP. 154-5.)

IN 1892, CROCKES PUBLI SHED AN ARTI CLE I N THE FORTNI GHTLY REVI EWI N

VWH CH HE DEFI NI TELY SUGGESTED THE USE OF HERTZI AN WAVES FOR W RELESS
TELEGRAPHY AND PO NTED OUT THAT THE METHOD OF ACHI EVI NG THAT RESULT WAS
TO BE FOUND I N THE USE AND | MPROVEMENT OF THEN KNOWN MEANS OF

GENERATI NG ELECTRI CAL WAVES OF ANY DESI RED WAVE LENGIH, TO BE

TRANSM TTED THROUGH THE ETHER TO A RECEI VER, BOTH SENDI NG AND RECEI VI NG
I NSTRUMVENTS BEI NG ATTUNED TO A DEFI NI TE WAVE LENGTH.  FN9 A YEAR LATER
TESLA, WHO WAS THEN PRECCCUPI ED W TH THE W RELESS TRANSM SSI ON OF POVER
FOR USE IN LI GHTI NG OR FOR THE OPERATI ON OF DYNAMOS, PROPCSED, IN A
LECTURE BEFORE THE FRANKLI N I NSTI TUTE I N PH LADELPH A, THE USE OF
ADJUSTABLE H GH FREQUENCY OSClI LLATI ONS FOR W RELESS TRANSM SSI ON OF

SI GNALS.  FN10

MARCONI ' S ORI G NAL PATENT NO. 586, 193, WH CH WAS GRANTED JULY 13,

1897, AND BECAME REI SSUE NO. 11,913, DI SCLOSED A TWO-Cl RCUI' T SYSTEM FOR
THE TRANSM SSI ON AND RECEPTI ON OF HERTZI AN WAVES. THE TRANSM TTER
COVPRI SED AN ANTENNA Cl RCUI T CONNECTED AT ONE END TO AN AERI AL PLATE
AND AT THE OTHER TO THE GROUND, AND CONTAI Nl NG A SPARK GAP. TO THE
KNOBS OF THE SPARK GAP WAS CONNECTED A TRANSFORMER WHOSE SECONDARY WAS
CONNECTED W TH A SOURCE OF CURRENT AND A SI GNALLI NG KEY. THE LOW
FREQUENCY CURRENT THEREBY | NDUCED I N THE ANTENNA Cl RCU T WAS CAUSED TO
DI SCHARGE THROUGH THE SPARK GAP, PRODUCI NG THE H GH FREQUENCY

OSCI LLATI ONS VWHI CH VWERE RADI ATED BY THE ANTENNA. THE RECEl VER

SI M LI ARLY CONTAI NED AN ANTENNA Cl RCU T BETWEEN AN ELEVATED PLATE AND
THE GROUND, I N WH CH A COHERER WAS DI RECTLY CONNECTED. MARCONI CLAI MED
THE CONSTRUCTI ON OF TRANSM TTER AND RECEI VER SO AS TO BE RESONANT TO
THE SAME FREQUENCY, AND DESCRI BED MEANS CF DO NG SO BY CAREFUL

DETERM NATI ON OF THE SI ZE OF THE AERI AL PLATES.

THE TESLA PATENT NO. 645,576, APPLI ED FOR SEPTEMBER 2, 1897 AND
ALLOWED MARCH 20, 1900, DI SCLCSED A FOUR-CI RCU T SYSTEM HAVI NG TWD
Cl RCU TS EACH AT TRANSM TTER AND RECEI VER, AND RECOMVENDED THAT ALL
FOUR CI RCUI TS BE TUNED TO THE SAME FREQUENCY. TESLA' S APPARATUS WAS
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DEVI SED PRI MARI LY FOR THE TRANSM SSI ON OF ENERGY TO ANY FORM OF ENERGY
CONSUM NG DEVI CE BY USI NG THE RARI FI ED ATMOSPHERE AT HI GH ELEVATI ONS AS
A CONDUCTOR VWHEN SUBJECTED TO THE ELECTRI CAL PRESSURE OF A VERY H GH
VOLTAGE. BUT HE ALSO RECOGNI ZED THAT HI S APPARATUS COULD, W THOUT
CHANGE, BE USED FOR W RELESS COVMUNI CATI ON, WHI CH IS DEPENDENT UPON THE
TRANSM SSI ON OF ELECTRI CAL ENERGY. HI' S SPECI FI CATI ONS DECLARE: " THE
APPARATUS VWH CH | HAVE SHOM W LL OBVI QUSLY HAVE MANY OTHER VALUABLE
USES - AS, FOR INSTANCE, WHEN IT IS DESI RED TO TRANSM T | NTELLI G BLE
MESSAGES TO GREAT DI STANCES ... " FN11

TESLA' S SPECI FI CATI ONS DI SCLOSED AN ARRANGEMENT OF FOUR CI RCUI TS, AN
OPEN ANTENNA CI RCUI' T COUPLED, THROUGH A TRANSFORMER, TO A CLOSED

CHARG NG CI RCUI' T AT THE TRANSM TTER, AND AN OPEN ANTENNA Cl RCUI T AT THE
RECEI VER SIM LARLY COUPLED TO A CLOSED DETECTOR CIRCUIT. H' S PATENT
ALSO | NSTRUCTED THOSE SKI LLED IN THE ART THAT THE OPEN AND CLOSED
CIRCU TS I N THE TRANSM TTI NG SYSTEM AND | N THE RECEI VI NG SYSTEM SHOULD
BE | N ELECTRI CAL RESONANCE W TH EACH OTHER. HI' S SPECI FI CATI ONS STATE
THAT THE " PRI MARY AND SECONDARY ClI RCUI TS I N THE TRANSM TTI NG APPARATUS"
ARE " CAREFULLY SYNCHRONI ZED." THEY DESCRI BE THE METHOD OF ACHI EVI NG
TH' S BY ADJUSTI NG THE LENGTH OF WRE I N THE SECONDARY W NDI NG OF THE
OSCI LLATI ON TRANSFORMER | N THE TRANSM TTER, AND SIM LARLY I N THE

RECEI VER, SO THAT "THE PO NTS OF H GHEST POTENTI AL ARE MADE TO CO NCI DE
W TH THE ELEVATED TERM NALS" OF THE ANTENNA, |.E., SO THAT THE ANTENNA
CIRCU T WLL BE RESONANT TO THE FREQUENCY DEVELCPED I N THE CHARG NG
CIRCUT OF THE TRANSM TTER.  THE SPECI FI CATI ONS FURTHER STATE THAT " THE
RESULTS WERE PARTI CULARLY SATI SFACTORY WHEN THE PRI MARY CO L OR SYSTEM
A WTH I TS SECONDARY C (OF THE RECEI VER) WAS CAREFULLY ADJUSTED, SO
AS TO VI BRATE | N SYNCHRONI SM W TH THE TRANSM TTI NG CO L OR SYSTEM AC. "

TESLA THUS ANTI Cl PATED THE FOLLOW NG FEATURES OF THE MARCONI PATENT:

A CHARG NG CTRCU T I N THE TRANSM TTER FOR CAUSI NG OSCI LLATI ONS OF THE
DESI RED FREQUENCY, COUPLED, THROUGH A TRANSFORMER, W TH THE OPEN
ANTENNA CI RCUI T, AND THE SYNCHRONI ZATI ON OF THE TWO CI RCUI TS BY THE
PROPER DI SPCSI TI ON OF THE | NDUCTANCE | N El THER THE CLOSED OR THE
ANTENNA CIRCUI T OR BOTH. BY THI S AND THE ADDED DI SCLOSURE OF THE TWD
ClRCU T ARRANGEMENT I N THE RECEI VER WTH SI M LAR ADJUSTMENT, HE

ANTI Cl PATED THE FOUR- Cl RCUI T TUNED COMBI NATI ON OF MARCONI. A FEATURE
OF THE MARCONI COMBI NATI ON NOT SHOMWN BY TESLA WAS THE USE OF A VARI ABLE
| NDUCTANCE AS A MEANS OF ADJUSTI NG THE TUNI NG OF THE ANTENNA Cl RCUI T OF
TRANSM TTER AND RECEI VER. TH S WAS DEVELOPED BY LODGE AFTER TESLA' S
PATENT BUT BEFORE THE MARCONI PATENT I N SUIT.

I N PATENT NO. 609, 154, APPLI ED FOR FEBRUARY 1, 1898 AND ALLOWED

AUGUST 16, 1898, BEFORE MARCONI 'S APPL| CATI ON, LODGE DI SCLOSED AN
ADJUSTABLE I NDUCTION CO L IN THE OPEN OR ANTENNA CIRCUI T I N A W RELESS
TRANSM TTER OR RECEI VER OR BOTH TO ENABLE TRANSM TTER AND RECEI VER TO
BE TUNED TOGETHER. HI S PATENT PROVI DED FOR THE USE, I N THE OPEN

CIRCU TS OF A TRANSM TTER AND A RECEI VER OF HERTZI AN WAVES, OF A SELF

I NDUCTI ON CO L BETWEEN A PAI R OF CAPACI TY AREAS VWH CH HE STATED M GHT
BE ANTENNA AND EARTH. HI S SPECI FI CATI ONS STATE THAT A CO L LOCATED AS
DESCRI BED COULD BE MADE ADJUSTABLE AT WLL SO AS TO VARY THE VALUE OF

I TS SELF-1 NDUCTANCE; THAT THE ADJUSTMENT, TO SECURE THE " DESI RED
FREQUENCY OF VI BRATI ON OR SYNTONY W TH A PARTI CULAR DI STANT STATI ON, "
MAY BE ATTAI NED EI THER " BY REPLACI NG ONE CO L BY ANOTHER' OR BY THE USE
OF A COL CONSTRUCTED WTH A MOVABLE SW TCH SO RELATED TO THE CO L AS
TO SHORT ClI RCUI T, WHEN CLOSED, ANY DESI RED NUMBER OF TURNS OF THE W RE,
"SO THAT THE WHOLE OR ANY SMALLER PORTI ON OF THE | NDUCTANCE AVAI LABLE
MAY BE USED | N ACCORDANCE W TH THE CORRESPONDI NGLY- ATTUNED RECEI VER AT
THE PARTI CULAR STATION TOWHICH I T IS DESIRED TO SI GNAL. " THUS LODGE
ADJUSTED HI'S TUNI NG BY VARYI NG THE SELF-1 NDUCTANCE OF THE ANTENNA
CRCUTS, FOR AS HE EXPLAI NED, THE ADJUSTMENT OF WAVE LENGTHS, AND
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HENCE OF FREQUENCY IN THE CIRCU TS, COULD BE MADE BY VARYI NG El THER OR
BOTH THE | NDUCTANCE AND CAPACI TY, WH CH ARE THE FACTORS CONTROLLI NG
WAVE LENGTH AND HENCE FREQUENCY | N THE ANTENNA CI RCUI TS.

LODGE THUS BROADLY CLAI MED THE TUNI NG, BY MEANS OF A VARI ABLE

| NDUCTANCE, OF THE ANTENNA CI RCUI TS IN A SYSTEM OF RADI O

COMMUNI CATI ON.  HI'S SPECI FI CATI ONS DI SCLOSE WHAT | S SUBSTANTI ALLY A TWO
CIRCU T SYSTEM W TH ONE H GH FREQUENCY CI RCUI T AT THE TRANSM TTER AND
ONE AT THE RECEI VER. HE ALSO SHOANED A TWO- Cl RCUI' T RECEI VER W TH A
TUNED ANTENNA CIRCUI T, HI' S DETECTOR CI RCUI T AT THE RECEI VER BEI NG
CONNECTED W TH THE TERM NALS OF A SECONDARY CO L WOUND ARCUND THE

VARI ABLE | NDUCTANCE CO L I N THE ANTENNA Cl RCUI T AND THUS | NDUCTI VELY
COUPLED THROUGH A TRANSFORMER W TH THE ANTENNA CI RCUIT. FN12 LODGE
THUS SUPPLI ED THE MEANS OF VARYI NG | NDUCTANCE AND HENCE TUNI NG WHI CH
WAS LACKI NG I N THE TESLA PATENT. HE ALSO SHOAED A RECEI VER WHI CH
COMPLETELY ANTI CI PATED THOSE OF THE MARCONI RECElI VER CLAI M5 VWH CH
PRESCRI BE ADJUSTABLE MEANS OF TUNI NG ONLY IN THE ANTENNA Cl RCU T
(CLAIMS 2, 13 AND 18) AND PARTI ALLY ANTI Cl PATED THE OTHER RECEI VER
CLAI M5.

THE STONE PATENT NO. 714, 756, APPL|I ED FOR FEBRUARY 8, 1900, N NE
MONTHS BEFORE MARCONI ' S APPLI CATI ON, AND ALLOWED DECEMBER 2, 1902, A
YEAR AND A HALF BEFORE THE GRANT OF MARCONI 'S PATENT, SHOWED A FOUR
ClRCU T W RELESS TELEGRAPH APPARATUS SUBSTANTI ALLY LI KE THAT LATER
SPECI FI ED AND PATENTED BY MARCONI. | T DESCRI BED ADJUSTABLE TUNI NG, BY
MEANS OF A VARI ABLE | NDUCTANCE, OF THE CLOSED Cl RCUI TS OF BOTH

TRANSM TTER AND RECEI VER. | T ALSO RECOVWENDED THAT THE TWO ANTENNA

CI RCU TS BE SO CONSTRUCTED AS TO BE RESONANT TO THE SAME FREQUENCI ES AS
THE CLCSED CIRCUI TS, TH S RECOMVENDATI ON WAS ADDED BY AMENDVENT TO THE
SPECI FI CATI ONS MADE AFTER MARCONI HAD FI LED HI' S APPLI CATI ON, AND THE
PRI NCl PAL QUESTI ON | S WVHETHER THE AMENDMENTS WERE | N PO NT OF SUBSTANCE
A DEPARTURE FROM STONE' S | NVENTI ON AS DI SCLOSED BY HI S APPLI CATI ON.

STONE' S APPLI CATI ON SHOAS AN | NTI MATE UNDERSTANDI NG OF THE

MATHEMATI CAL AND PHYSI CAL PRI NCI PLES UNDERLYI NG RADI O COMVUNI CATI ON AND
ELECTRICAL CIRCU TS I N GENERAL. | T CONTAINS A CRITI CAL ANALYSI S OF THE
STATE OF THE ART OF RADI O TRANSM SSI ON AND RECEPTI ON. HE SAI D THAT AS
YET | T HAD NOT BEEN FOUND PCSSI BLE SO TO TUNE STATI ONS USI NG A VERTI CAL
ANTENNA AS TO MAKE PGOSSI BLE SELECTI VE RECEPTI ON BY A PARTI CULAR STATI ON
TO THE EXCLUSI ON OF OTHERS. H' S EFFORT, ACCORDI NGLY, WAS TO TRANSM T A
"SI MPLE HARMONI C WAVE" OF WELL DEFINED PERI CDICITY TO A RECElI VER WH CH
WOULD BE SELECTI VELY RESPONSI VE TO THE PARTI CULAR FREQUENCY

TRANSM TTED, AND THEREBY TO ACHI EVE CGREATER PRECI SI ON OF TUNI NG AND A
H GHER DEGREE OF SELECTIVITY.

STONE DI SCUSSES | N SOVE DETAI L THE DI FFERENCE BETWEEN " NATURAL" AND
"FORCED' OSCI LLATIONS. HE SAYS "I F THE ELECTRI CAL EQUI LI BRI UM OF A
CONDUCTOR BE ABRUPTLY DI STURBED AND THE CONDUCTCOR THEREAFTER BE LEFT TO
| TSELF, ELECTRI C CURRENTS WLL FLOWIN THE CONDUCTOR, WHI CH TEND TO
ULTI MATELY RESTORE THE CONDI TI ON OF ELECTRI CAL EQUI LIBRIUM " HE PO NTS
QUT THAT A CLOSED ClI RCUI'T CONTAI NI NG A CONDENSER AND A CO L | S "CAPABLE
OF OSCI LLATORY RESTORATI ON OF EQUI LI BRI UM UPON THE SUDDEN DI SCHARGE OF
THE CONDENSER' AND THAT "THE ELECTRI CAL OSCI LLATI ONS VWHI CH I T SUPPCRTS
WHEN I TS EQUI LI BRIUM | S ABRUPTLY DI STURBED AND IT IS THEN LEFT TO

| TSELF ARE KNOWN AS THE NATURAL VI BRATI ONS OR OSCI LLATI ONS OF THE
SYSTEM "

IN ADDI TION TO I TS ABILITY TO ORI G NATE " NATURAL VI BRATI ONS" WHEN I TS
ELECTRI CAL EQUI LI BRIUM I S DI STURBED, STONE SAYS THAT AN ELECTRI CAL
CIRCUT IS ALSO "CAPABLE OF SUPPCRTI NG WHAT ARE TERMED FORCED

VI BRATI ONS" WHEN ELECTRI CAL OSCl LLATI ONS ELSEWHERE CREATED ARE
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| MPRESSED UPON I'T. | N CONTRAST TO THE " NATURAL" VI BRATIONS OF A
CIRCU T, WHOSE FREQUENCY DEPENDS UPON " THE RELATI ON BETWEEN THE
ELECTROVAGNETI C CONSTANTS ( CAPACI TY AND SELF-1 NDUCTANCE) OF THE
CIRCUT," THE FREQUENCY OF THE "FORCED" VI BRATIONS | S "1 NDEPENDENT OF
THE CONSTANTS OF THE CIRCUI T" ON WHI CH THEY ARE | MPRESSED AND " DEPENDS
ONLY UPON THE PERI OD ( FREQUENCY) OF THE | MPRESSED FORCE." | N OTHER
WORDS, STONE FOUND THAT I T WAS POSSI BLE NOT ONLY TO ORI G NATE HI GH
FREQUENCY OSCI LLATIONS IN A CIRCU T, AND TO DETERM NE THEI R FREQUENCY
BY PROPER DI STRI BUTI ON OF CAPACI TY AND SELF- I NDUCTANCE IN THE CI RCU T,
BUT ALSO TO TRANSFER THOSE OSCI LLATI ONS TO ANOTHER CI RCUI T AND RETAI N
THEI R ORI G NAL FREQUENCY.

STONE PO NTS OQUT THAT I N THE EXI STI NG SYSTEMS OF RADI O TRANSM SS| ON

THE ELECTRI C OSCI LLATI ONS ARE " NATURALLY" DEVELOPED | N THE ANTENNA
CIRCU T BY THE SUDDEN DI SCHARGE OF ACCUMULATED ELECTRI CAL FORCE THROUGH
A SPARK GAP IN THAT CIRCUI T. SUCH OSCI LLATI ONS ARE "NECESSARILY COF A
COVMPLEX CHARACTER AND CONSI ST OF A GREAT VARI ETY OF SUPERI MPOSED SI MPLE
HARMONI C VI BRATI ONS COF DI FFERENT FREQUENCI ES." "SI M LARLY THE VERTI CAL
CONDUCTOR AT THE RECEI VI NG STATI ON | S CAPABLE OF RECEI VI NG AND

RESPONDI NG TO VI BRATI ONS OF A GREAT VARI ETY OF FREQUENCI ES SO THAT THE
ELECTRO- MAGNETI C WAVES WHI CH EMANATE FROM ONE VERTI CAL CONDUCTOR USED
AS A TRANSM TTER ARE CAPABLE OF EXCI TI NG VI BRATI ONS | N ANY OTHER

VERTI CAL WRE AS A RECEIVER ... AND THE MESSAGES FROM THE

TRANSM TTI NG STATI ON W LL NOT BE SELECTI VELY RECEI VED BY THE PARTI CULAR
RECEI VI NG STATION WTH WHICH I T 1S DESI ROUS TO COMMUNI CATE, AND W LL

| NTERFERE W TH THE OPERATI ON OF OTHER RECEI VI NG STATIONS WTHI N I TS
SPHERE OF | NFLUENCE. "

I N CONTRAST TO THE TWO- Cl RCUI T SYSTEM WHOSE | NADEQUACI ES HE HAD THUS
DESCRI BED, STONE' S DRAW NGS AND SPECI FI CATI ONS DI SCLOSE A FOUR-ClI RCUI T
SYSTEM FOR TRANSM TTI NG AND RECEI VI NG RADI O WAVES WH CH WAS VERY

SIM LAR TO THAT LATER DI SCLOSED BY MARCONI. THE TRANSM TTER | NCLUDED A
SOURCE OF LOW FREQUENCY OSCI LLATI NG CURRENT AND A TELEGRAPH OR

SI GNALLI NG KEY CONNECTED IN A CIRCU T WH CH WAS | NDUCTI VELY COUPLED

W TH ANOTHER CLOSED CIRCUIT. THI'S I NCLUDED AN I NDUCTION CO L, A
CONDENSER, AND A SPARK GAP CAPABLE OF GENERATI NG H GH FREQUENCY

OSCI LLATIONS. I T I'N TURN WAS | NDUCTI VELY COUPLED THROUGH A TRANSFORMER
W TH AN OPEN ANTENNA Cl RCUI T CONNECTED TO AN AERI AL CAPACI TY AT ONE END
AND THE EARTH AT THE OTHER. THE RECEI VER | NCLUDED A SI M LAR ANTENNA
CIRCU T, | NDUCTIVELY COUPLED WTH A CLOSED OSCI LLATING CIRCU T

CONTAI NI NG AN | NDUCTI ON CO L, A CONDENSER, AND A COHERER OR OTHER
DETECTOR OF RADI O WAVES. STONE THUS RECOGNI ZED, ALTHOUGH HE USED

DI FFERENT TERM NOLOGY, THE FACT, PREVI QUSLY OBSERVED BY LODGE, THAT AN
OPEN ANTENNA CI RCUI'T, SO CONSTRUCTED AS TO BE AN EFFI CI ENT RADI ATOR,
WAS NOT AN OSCl LLATOR CAPABLE OF PRODUCI NG NATURAL WAVES OF A SINGLE
VELL- DEFI NED PERI ODI CI TY, AND CONSEQUENTLY HAD A W DE RANGE OF

EXClI TATION. HE ADOPTED THE SAME REMEDY FOR THI S DEFECT AS MARCON
LATER DI D, NAMELY TO PRODUCE THE OSCI LLATIONS IN A CLOSED CIRCU T
CAPABLE OF GENERATI NG PERSI STENT VI BRATI ONS OF WELL- DEFI NED

PERI ODI CI TY, AND THEN | NDUCE THOSE OSCI LLATI ONS | N AN OPEN ANTENNA

Cl RCU T CAPABLE OF RADI ATI NG THEM EFFI Cl ENTLY TO A DI STANT RESONANT
RECEI VER. HE STATES THAT THE VIBRATIONS IN H'S CLOSED CIRCU T "BEG N
WTH A MAXI MUM OF AMPLI TUDE AND GRADUALLY DI E AWAY, " A GOOD DESCRI PTI ON
OF THE RESULTS OBTAI NABLE BY A "PERSI STENT OSCI LLATOR. " FN13

SIM LARLY IN H' S RECEI VER STONE RECOGNI ZED THAT AN OPEN ANTENNA CIRCU T
(LODGE' S "GOOD ABSORBER') WAS NOT A HI GHLY SENSI Tl VE RESPONDER TO WAVES
OF A PARTI CULAR FREQUENCY, AND ACCORDI NGLY HE SCQUGHT TO AUGVENT THE
SELECTIVITY OF TUNI NG AT THE RECEI VER BY | NTERPCSI NG BETWEEN THE
ANTENNA CI RCUI T AND THE RESPONDI NG DEVI CE A CLOSED CI RCU T WH CH WOULD
BE A MORE PERSI STENT VI BRATOR AND HENCE RENDER THE RECEI VI NG APPARATUS
MORE SELECTI VELY RESPONSI VE TO WAVES OF A PARTI CULAR FREQUENCY. [N SO
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DO NG HOWNEVER, AS W LL PRESENTLY APPEAR, HE DI D NOT DI SREGARD THE
FAVORABLE EFFECT ON SELECTIVITY OF TUNI NG AFFORDED BY MAKI NG THE
ANTENNA Cl RCUI TS RESONANT TO THE TRANSM TTED FREQUENCY.

STONE' S APPLI CATI ON RECOVMENDS THAT THE | NDUCTANCE CO LS I N THE
CLGSED Cl RCUI TS AT TRANSM TTER AND RECEI VER " BE MADE ADJUSTABLE AND
SERVE AS A MEANS VWHEREBY THE OPERATORS MAY ADJUST THE APPARATUS TO THE
PARTI CULAR FREQUENCY WHICH I T IS | NTENDED TO EMPLOY." HE THUS

DI SCLOSED A MEANS OF ADJUSTI NG THE TUNI NG OF THE CLOSED CI RCUI TS BY
VARI ABLE | NDUCTANCE. H'S ORI G NAL APPLI CATI ON NOMHERE STATES I N SO
MANY WORDS THAT THE ANTENNA Cl RCUI TS SHOULD BE TUNED, NOR DO I TS

SPECI FI CATI ONS OR DRAW NGS EXPLI CI TLY DI SCLOSE ANY MEANS FOR ADJUSTI NG
THE TUNING OF THOSE CIRCU TS. BUT THERE I'S NOTHI NG I N THEM TO SUGGEST
THAT STONE DI D NOT | NTEND TO HAVE THE ANTENNA Cl RCUI TS TUNED, AND V\E
THI NK THAT THE PRI NCI PLES WHI CH HE RECOGNI ZED I N HI S APPLI CATI ON, THE
PURPOSE WHI CH HE SOUGHT TO ACHI EVE, AND CERTAI N PASSAGES IN H' S

SPECI FI CATI ONS, SHOW THAT HE RECOGNI ZED, AS THEY PLAI NLY SUGGEST TO
THOSE SKILLED IN THE ART, THE DESI RABI LI TY OF TUNI NG THE ANTENNA
CIRCU TS AS WELL. THE DI SCLOSURES OF H S APPLI CATI ON WERE THUS AN
ADEQUATE BASI S FOR THE SPECI FI C RECOMMENDATI ON, LATER ADDED BY
AMENDMENT, AS TO THE DESI RABI LI TY OF CONSTRUCTI NG THE ANTENNA Cl RCU TS
SO AS TO BE RESONANT TO THE FREQUENCY PRODUCED I N THE CHARG NG Cl RCU T
OF THE TRANSM TTER.

THE MAJOR PURPOSE OF STONE' S SYSTEM WAS THE ACH EVEMENT OF GREATER
SELECTIVITY OF TUNING H S OBJECTI VE WAS TO TRANSM T WAVES "OF BUT A
SI NGLE FREQUENCY" AND TO RECEI VE THEM AT A STATI ON VWHI CH " SHALL BE
OPERATED ONLY BY ELECTRI C WAVES OF A SI NGLE FREQUENCY AND NO OTHERS. "
HE STATES:

"BY MY | NVENTI ON THE VERTI CAL CONDUCTOR OF THE TRANSM TTI NG STATI ON

'S MADE THE SOURCE OF ELECTRO- MAGNETI C WAVES OF BUT A SI NGLE

PERI ODI CI TY, AND THE TRANSLATI NG APPARATUS AT THE RECEI VI NG STATION I S
CAUSED TO BE SELECTI VELY RESPONSI VE TO WAVES OF BUT A SI NGLE

PERI ODI CI TY SO THAT THE TRANSM TTlI NG APPARATUS CORRESPONDS TO A TUNI NG
FORK SENDI NG BUT A SI NGLE SI MPLE MUSI CAL TONE, AND THE RECEI VI NG
APPARATUS CORRESPONDS TO AN ACOUSTI C RESONATCR CAPABLE OF ABSCORBI NG THE
ENERGY OF THAT SI NGLE, SI MPLE MJSI CAL TONE ONLY. "

HE SAYS THAT "WHEN THE APPARATUS AT A PARTI CULAR ( RECEI VI NG) STATI ON'
'S PROPERLY TUNED TO A PARTI CULAR TRANSM TTI NG STATI ON THE RECEI VER
W LL SELECTI VELY RECElI VE MESSAGES FROM I T. HE ADDS:

"MOREOVER, BY MY | NVENTI ON THE OPERATOR AT THE TRANSM TTI NG OR

RECEI VI NG STATI ON MAY AT WLL ADJUST THE APPARATUS AT HI S COMVAND I N
SUCH A WAY AS TO PLACE H MSELF I'N COMMUNI CATI ON W TH ANY ONE OF A
NUMBER OF STATIONS ... BY BRING NG H S APPARATUS | NTO RESONANCE W TH
THE PERI ODI CI TY EMPLOYED. "

AND W TH RESPECT TO THE TRANSM TTER HE SAYS, "I T IS TO BE UNDERSTOOD
THAT ANY SUl TABLE DEVI CE MAY BE EMPLOYED TO DEVELOP THE SI MPLE HARMONI C
FORCE | MPRESSED UPON THE VERTI CAL WRE (ANTENNA). | T IS SUFFICIENT TO
DEVELCP IN THE VERTI CAL W RE PRACTI CALLY SI MPLE HARMONI C VI BRATI ONS OF
A FI XED AND H GH FREQUENCY. "

THESE STATEMENTS SUFFI Cl ENTLY | NDI CATE STONE' S BROAD PURPCSE OF

PROVI DI NG A HI GH DEGREE OF TUNI NG AT SENDI NG AND RECEI VI NG STATI ONS.

I N SEEKI NG TO ACH EVE THAT END HE NOT UNNATURALLY PLACED EMPHASI S ON
THE TUNING OF THE CLOSED CI RCUI TS, THE ASSCCI ATION OF WHI CH W TH THE
ANTENNA Cl RCUI TS WAS AN | MPORTANT | MPROVEMENT VWHI CH HE WAS THE FI RST TO
MAKE. BUT HE ALSO MADE | T PLAIN THAT I'T WAS THE SENDI NG AND RECEI VI NG
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" APPARATUS" WHI CH HE W SHED TO TUNE, SO THAT THE SENDI NG " APPARATUS"
"WOULD CORRESPOND TO A TUNI NG FORK" AND THE RECEI VI NG " APPARATUS" TO
"AN ACOUSTI C RESONATOR' CAPABLE OF ABSORBI NG THE ENERGY OF THE " SI NGLE,
SI MPLE MUSI CAL TONE" TRANSM TTED. AND TH S HE SOQUGHT TO ACH EVE BY
"ANY SUl TABLE DEVI CE. "

STONE THUS EMPHASI ZED THE DESI RABI LI TY OF MAKI NG THE ENTI RE

TRANSM TTI NG AND RECEI VI NG " APPARATUS" RESONANT TO A PARTI CULAR
FREQUENCY. AS NONE OF THE ClI RCUI TS ARE RESONANT TO A DESI RED FREQUENCY
UNLESS THEY ARE TUNED TO THAT FREQUENCY, THI S REFERENCE TO THE

TRANSM TTI NG AND RECEI VI NG APPARATUS AS BEI NG BROUGHT | NTO RESONANCE

W TH EACH OTHER CANNOT FAI RLY BE SAID TO MEAN THAT ONLY SOME OF THE
CIRCU TS AT THE TRANSM TTER AND RECEI VER WERE TO BE TUNED. TO SAY THAT
BY TH S REFERENCE TO THE TUNI NG OF SENDI NG AND RECEI VI NG APPARATUS HE
MEANT TO CONFINE HI'S I NVENTI ON TO THE TUNI NG OF SOVE ONLY OF THE

CIRCU TS | N THAT APPARATUS IS TO READ I NTO H S SPECI FI CATI ONS A

RESTRI CTION WHI CH | S PLAI NLY NOT THERE AND VWH CH CONTRADI CTS EVERYTHI NG
THEY SAY ABQUT THE DESI RABI LI TY OF RESONANCE OF THE APPARATUS. [T IS
TO READ THE SPECI FI CATI ONS, WHI CH TAKEN I N THEI R ENTI RETY ARE MERELY
DESCRI PTI VE OR | LLUSTRATI VE OF HI S | NVENTI ON, COVPARE CONTI NENTAL PAPER
BAG CO. V. EASTERN PAPER BAG CO, 210 U.S. 405, 418, 419-20, AS THOUGH
THEY WERE CLAI M5 WHOSE FUNCTION | S TO EXCLUDE FROM THE PATENT ALL THAT
I'S NOT SPECI FI CALLY CLAI MED. MAHN V. HARWOOD, 112 U. S. 354, 361;

MCCLAI N V. ORTMAYER, 141 U. S. 419, 423-5; MLCOR STEEL CO. V. FULLER
CO., 316 U. S 143, 146.

STONE HAD PO NTED OQUT THAT THE TUNI NG OF THE ANTENNA Cl RCU TS SHOMWN

IN THE PRIOR ART DI D NOT OF | TSELF AFFORD SUFFI CI ENT SELECTIVITY. IT
WAS FOR THAT REASON THAT HE USED THE TUNED CLOSED CIRCUI T IN

ASSOCI ATI ON WTH THE ANTENNA CIRCUIT. BUT IN THE FACE OF H S EMPHASI S
ON THE DESI RABI LI TY OF TUNI NG THE TRANSM TTlI NG AND RECEI VI NG APPARATUS,
VE CANNOT | MPUTE TO H M AN | NTENTI ON TO EXCLUDE FROM HI S APPARATUS THE
VELL KNOWN USE OF TUNING I N THE ANTENNA Cl RCUI TS AS AN AID TO THE
SELECTIVITY WHHCH IT WAS HH S PURPOSE TO ACH EVE. THE | NFERENCE TO BE
DRAWN | S RATHER THAT HE | NTENDED THE TUNED CLOSED CI RCUI TS WH CH HE
PROPOSED TO ADD TO THE THEN KNOWN SYSTEMS OF RADI O COVMUNI CATI ON, TO BE
USED | N ASSOCI ATI ON W TH ANY EXI STI NG TYPE OF VERTI CAL W RE ANTENNA
CIRCU T, | NCLUDI NG ONE SO CONSTRUCTED AS TO BE EI THER RESONANT TO A
PARTI CULAR FREQUENCY, COR ADJUSTABLY RESONANT TO ANY DESI RED FREQUENCY,
BOTH OF WHI CH | NVOLVED TUNI NG

STONE' S FULL APPRECI ATI ON OF THE VALUE OF MAKING ALL OF HHS CIRCUI TS
RESONANT TO THE SAME FREQUENCY |S SHOMWN BY H S SUGCGESTI ON TO | NSERT,
BETWEEN THE CLOSED AND ANTENNA Cl RCUI TS AT THE TRANSM TTER AND

RECEI VER, ONE OR MORE ADDI TI ONAL CLOSED Cl RCUI TS, SO CONSTRUCTED AS TO
BE H GHLY RESONANT TO THE PARTI CULAR FREQUENCY EMPLOYED. HE SAYS THAT
THE PURPCSE OF SUCH AN | NTERMVEDI ATE CIRCUIT IS "TO WEED OQUT AND THEREBY
SCREEN' THE ANTENNA ClI RCUI T AT THE TRANSM TTER AND THE DETECTI NG DEVI CE
AT THE RECEI VER FROM ANY HARMONI CS OR OTHER | MPURI TI ES | N THE WAVE
STRUCTURE.

HE STATES: "TH S SCREEN NG ACTI ON OF AN | NTERPOSED RESONANT ClI RCUI T

IS DUE TO THE WELL KNOWN PROPERTY OF SUCH Cl RCUI TS BY WHI CH A RESONANT
CIRCU T FAVORS THE DEVELOPMENT IN I T OF SI MPLE HARMONI C CURRENTS OF THE
PERIOD TOWHICH I T I'S ATTUNED AND STRONGLY OPPOSES THE DEVELOPMENT | N
I'T OF SIMPLE HARMONI C CURRENTS OF OTHER PERICDICI TIES." H'S ORI G NAL
APPLI CATI ON THUS DI SCLOSED THE ADVANTAGE, VWHERE VI BRATI ONS CREATED I N
ONE CIRCU T ARE TO BE | MPRESSED ON ANOTHER, OF NMAKI NG THE LATTER

CI RCU T RESONANT TO THE SAME FREQUENCY AS THE FORMER, I N VI EW COF THE
"WELL KNOWN PROPERTY" OF A RESONANT CIRCU T TO FAVOR THE " DEVELOPMENT"
IN 1T OF FORCED VI BRATI ONS OF THE SAME FREQUENCY AS | TS NATURAL
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PERI ODI CI TY.

STONE' S APPLI CATI ON SHOAS THAT THESE PRI NClI PLES OF RESONANT Cl RCUI TS
WERE NO LESS APPLI CABLE TO THE ANTENNA Cl RCU T, AND SUGGESTS THE USE OF
"ANY SUl TABLE DEVI CE" TO "DEVELOP" I N THE ANTENNA CIRCU T THE "SI MPLE
HARMONI C FORCE | MPRESSED" UPON I T. | T WAS THEN WELL KNOMN I N THE ART
THAT EVERY ELECTRICAL CTRCUI T | S TO SOVE DEGREE RESONANT TO A

PARTI CULAR FREQUENCY TO WHI CH | T RESPONDS MORE READI LY AND PONERFULLY
THAN TO OTHERS. ALTHOUGH THE DEGREE OF RESONANCE ATTAI NED BY A

VERTI CAL WRE | S SMALL, | TS NATURAL RESONANCE |S NO DI FFERENT | N KI ND
FROM THAT OF A CLOSED CIRCUIT SUCH AS STONE'S SCREENING CIRCUI T. STONE
RECOGNI ZED THIS I N HI'S APPLI CATION. | N DESCRI BI NG THE COVPLEX NATURAL
VI BRATI ONS SET UP BY A SUDDEN DI SCHARGE | N AN ANTENNA CI RCUI T, SUCH AS
THAT COVMONLY USED AT THE TIME OF H S APPLI CATI ON, STONE SAI D THAT " THE
VI BRATI ONS CONSI ST OF A S| MPLE HARMONI C VI BRATI ON OF LOVWER PERI CD THAN
ALL THE OTHERS, KNOWN AS THE FUNDAMENTAL W TH A CGREAT VARI ETY OF

SUPERI MPOSED SI MPLE HARMONI CS OF HI GHER PERI ODI CI TY SUPERI MPOSED
THEREON. " AND HE SAYS THAT THE OSCI LLATI ONS DEVELOPED | N THE CHARG NG
CTRCUT OF H'S SYSTEM "1 NDUCE CORRESPONDI NG OSCI LLATIONS I N THE

VERTI CAL WRE, " VWH CH ARE "VI RTUALLY" FORCED VI BRATI ONS, AND

"PRACTI CALLY | NDEPENDENT, AS REGARDS THEI R FREQUENCY, OF THE CONSTANTS
OF THE SECOND CIRCUIT I N WH CH THEY ARE | NDUCED" - A PLAI N RECOGN TI ON
THAT THE ANTENNA Cl RCUI T HAS ELECTRO- MAGNETI C CONSTANTS WHI CH AFFECT

I TS NATURAL PERI CDI CI TY, AND THAT THAT NATURAL PERI ODI CI TY DOES HAVE
SOME EFFECT ON THE FREQUENCY OF THE VI BRATI ONS | MPRESSED UPON THE
ANTENNA CIRCUI T. FN14

THUS STONE DI D NOT, AS THE MARCONI COWVPANY SUGGESTS, SAY THAT THE
ANTENNA Cl RCUI T HAD NO NATURAL PERICDI CI TY. HE RECOGNI ZED THAT I TS
NATURAL PERI ODI CI TY WAS LESS STRONGLY MARKED THAN THAT OF HI S CLOSED
CIRCU T, AND HENCE THAT THE WAVE STRUCTURE COULD BE GREATLY | MPROVED BY
CREATI NG THE OSCI LLATIONS IN A CLOSED CIRCU T SUCH AS HE DESCRI BED.

BUT HE ALSO PLAI NLY RECOGNI ZED THAT THE ANTENNA CI RCUI T, LIKE H' S
SCREENING CIRCU T, WAS A CIRCU T HAVI NG A NATURAL PERI OD OF VI BRATI ON
VWH CH WOULD THEREFORE BE MORE RESPONSI VE TO | MPRESSED OSCI LLATI ONS OF
THAT SAVME PERI ODI CI TY. SINCE HE HAD PREVI QUSLY SAI D THAT "ANY SU TABLE
DEVI CE MAY BE EMPLOYED TO DEVELOP THE SI MPLE HARMONI C FORCE | MPRESSED
UPON THE VERTI CAL WRE, " WE THI NK THAT STONE' S SPECI FI CATI ONS PLAI NLY
SUGGESTED TO THCOSE SKI LLED IN THE ART THAT THEY AVAI L THEMSELVES OF
THI'S MEANS OF DEVELOPI NG I N THE ANTENNA THI S SI MPLE HARMONI C FORCE, AND
THAT THEY TUNE THE ANTENNA CIRCUI T I N OCRDER TO | MPROVE THE STRENGTH AND
QUALITY OF THE "FORCED' VI BRATI ONS | MPRESSED UPON | T.

THE MARCONI COWMPANY ARGUES THAT STONE' S THEORY OF " FORCED'

OSCI LLATI ONS PRESUPPOSES THAT THE OPEN TRANSM TTER Cl RCUI T BE UNTUNED.
T 1S TRUE THAT STONE SAI D THAT SUCH " FORCED' COSCI LLATI ONS HAVE A

PERI OD OF VI BRATI ON VWHI CH | S "1 NDEPENDENT OF THE ELECTRI CAL CONSTANTS
OF THE CRCUI T" ON WHI CH THEY ARE | MPRESSED. BUT THE FACT THAT THE
"FORCED' VI BRATI ON WLL RETAIN I TS NATURAL PERI OD WHATEVER THE
FREQUENCY OF THE ANTENNA Cl RCUI T MAY BE, DOES NOT PRECLUDE, AS STONE
SHOWED, THE TUNI NG OF THAT CIRCU T SO AS TO ACH EVE MAXI MUM

RESPONSI VENESS TO THE VI BRATI ONS | MPRESSED UPON | T. STONE' S

SPECI FI CATI ONS | NDI CATE THAT HE USED THE TERM " FORCED' MERELY AS

MEANI NG THAT THE VI BRATI ONS ARE DEVELOPED I N ANOTHER CI RCUI T AND THEN
TRANSFERRED TO THE ANTENNA Cl RCUI T BY | NDUCTI VE COUPLI NG AS

DI STI NGUI SHED FROM " NATURAL" VI BRATI ONS WHI CH ORI G NATE | N THE ANTENNA
OR RADI ATING CIRCUI' T - I N SHORT THAT "FORCED' IS MERELY USED AS A
SYNONYM FOR "1 NDUCED. * THUS HE STATES | N DESCRI Bl NG THE OPERATI ON OF
H' S TRANSM TTER, "THE H GH FREQUENCY CURRENT ... PASSI NG THROUGH THE
PRI MARY | 1( OF THE ANTENNA TRANSFORMER) | NDUCES A CORRESPONDI NG HI GH
FREQUENCY ELECTROMOTI VE FORCE AND CURRENT I N THE SECONDARY |2 AND
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FORCED ELECTRI C VI BRATI ONS RESULT I N THE VERTI CAL CONDUCTOR V... "
FN15

HENCE THERE | S AMPLE SUPPORT FOR THE FI NDI NG OF THE COURT BELOW THAT

"BY FREE OSCI LLATI ONS | S MEANT THAT THEI R FREQUENCY WAS DETERM NED BY
THE CONSTANTS OF THE CIRCUI T I N WH CH THEY WERE GENERATED. THE STONE
APPLI CATI ON AS FI LED | MPRESSED THESE OSCI LLATI ONS UPON THE OPEN

CIRCU T, AND THEREFORE USED ' FORCED OSCI LLATIONS IN THE OPEN CIRCU T
OF THE TRANSM TTER, THAT 1S, THE FREQUENCY OF THE OSCI LLATI ONS I N THE
OPEN Cl RCUI' T WAS DETERM NED BY THE FREQUENCY OF THE OSCI LLATI ONS I N THE
CLGSED CI RCUIT.

"THE EFFECT OF FORCI NG VI BRATI ONS UPON A TUNED AND UNTUNED Cl RCU T

MAY BE LI KENED UNTO THE EFFECT OF A TUNI NG FORK UPON A STRETCHED CORD
IN A VISCOUS VMEDIUM  WHEN THE CORD IS VI BRATED BY THE TUNING FORK | T
HAS THE SAME PERI OD AS DCES THE FORK REGARDLESS OF WHETHER SUCH PERI OD
BE THAT OF THE NATURAL PERI OD OF THE CORD, BUT WHEN THE FORK VI BRATI ONS
ARE | N TUNE WTH THE NATURAL PERI CD OR FUNDAMENTAL OF THE CORD, THEN
THE AVPLI TUDE OF VI BRATIONS IN THE CORD IS A MAXI MUM "

THUS STONE' S APPLI CATI ON, PRI OR TO MARCONI, SHOWED A FOUR-ClI RCUI T
SYSTEM I N VWH CH THE OSCI LLATI ONS WERE PRODUCED I N A CLOSED CHARG NG
CIRCU T AND | MPRESSED ON AN OPEN ANTENNA CI RCUI T I N THE TRANSM TTER,
AND WERE SI M LARLY RECEI VED I N AN OPEN ANTENNA CIRCUIT AND BY IT

I NDUCED | N A CLOSED CI RCUI T CONTAI NI NG A DETECTOR. HE SHOWED THE
EFFECT OF RESONANCE ON THE ClI RCUI TS RESULTI NG FROM THEI R TUNI NG TO A
DESI RED FREQUENCY, AND EMPHASI ZED THE | MPORTANCE OF MAKI NG THE

TRANSM TTI NG AND RECEI VI NG APPARATUS RESONANT TO THAT FREQUENCY.

STONE' S PATENT, FN16 GRANTED A YEAR AND A HALF BEFORE MARCON -
ALTHOUGH AFTER MARCONI ' S APPLI CATI ON WAS FI LED - MAKES EXPLICI T, AS THE
PATENT LAW PERM TS, VWHAT WAS | MPLICI T IN STONE' S APPLI CATION. BY
AMENDMENTS TO HI' 'S SPECI FI CATI ONS MADE APRIL 8, 1902, HE RECOMVENDED
THAT THE FREQUENCY | MPRESSED UPON THE VERTI CAL CONDUCTOR AT THE
TRANSM TTER " MAY OR MAY NOT BE THE SAVE AS THE NATURAL PERI GD OR
FUNDAMENTAL OF SUCH CONDUCTOR' AND THAT THE ANTENNA CI RCUI T AT THE
TRANSM TTER " MAY W TH ADVANTAGE BE SO CONSTRUCTED AS TO BE HI GHLY
RESONANT TO A PARTI CULAR FREQUENCY AND THE HARMONI C VI BRATI ONS

| MPRESSED THEREON MAY W TH ADVANTAGE BE OF THAT FREQUENCY."  SI NCE
STONE USED A VARI ABLE | NDUCTANCE TO ALTER AT WLL THE FREQUENCY COF THE
CHARG NG CIRCUI'T, THI' S DI RECTI ON PLAI NLY | NDI CATED THAT THE FREQUENCY
OF THE ANTENNA CI RCU T M GHT ALSO BE VARI ABLE, AND SUGGESTED THE

I NCLUSI ON OF THE WELL- KNOAN LCDGE VARI ABLE | NDUCTANCE I N THE
CONSTRUCTI ON OF THE ANTENNA CI RCUI' T TO ACHI EVE THAT RESULT. AND SI NCE
STONE HAD SPECI FI ED THAT "BY MY | NVENTI ON' THE OPERATOR AT THE

RECEI VI NG STATION | S ABLE TO "ADJUST" THE RECEI VI NG APPARATUS SO AS TO
PLACE I'T I N RESONANCE W TH ANY PARTI CULAR TRANSM TTI NG STATION, H' S
PATENT EQUALLY PLAI NLY SUGGESTED THE USE OF THE LODGE VARI ABLE

| NDUCTANCE AS A MEANS OF ADJUSTI NG THE TUNI NG OF THE RECEI VI NG
ANTENNA.

STONE' S 1902 AVENDMENTS ALSO SUGGESTED THAT AN " ELEVATED CONDUCTOR
THAT IS APERI ODI C MAY BE EMPLOYED' - |.E., ONE HAVI NG VERY WEAK NATURAL
PERI ODI CI TY AND CONSEQUENTLY " ADAPTED TO RECEI VE OR TRANSM T ALL
FREQUENCI ES." BUT TH S SUGGESTI ON WAS ACCOMPANI ED BY THE ALTERNATI VE
RECOMMVENDATI ON I N THE 1902 AMENDMENTS THAT THE ANTENNA Cl RCU TS AT
TRANSM TTER AND RECEI VER "MAY W TH ADVANTAGE BE MADE RESONANT TO A
PARTI CULAR FREQUENCY, " |.E., BE PERIODI C. NO | NFERENCE CAN BE DRAVWN
FROM THI S THAT ONLY AN APERI CDI C ANTENNA WAS CONTEMPLATED ElI THER BY THE
APPLI CATI ON CR THE AMENDMENTS. THE APPLI CATI ON WAS SUFFI Cl ENTLY BROAD
TO COVER BOTH TYPES, SINCE BOTH WERE SUI TABLE MEANS OF ACHI EVI NG UNDER
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DI FFERENT CONDI TI ONS THE RESULTS WH CH THE APPLI CATI ON DESCRI BED AND
SOQUGHT TO ATTAIN. THE AMENDMENTS THUS MERELY CLARI FI ED AND EXPLAI NED
IN FULLER DETAI L TWD ALTERNATI VE MEANS VWH CH COULD BE EMPLOYED I N THE
I NVENTI ON DESCRI BED I N THE ORI G NAL APPLI CATI ON, ONE OF THOSE MEANS
BEI NG THE CONSTRUCTI ON OF THE ANTENNA SO AS TO BE HI GHLY RESONANT,
I.E., TUNED, TO A PARTI CULAR FREQUENCY. FN17

THE ONLY RESPECTS IN VHICH I T | S SERI QUSLY CONTENDED THAT MARCON

DI SCLOSED | NVENTI ON OVER STONE ARE THAT MARCONI EXPLI G TLY CLAI MED FOUR
CIRCU T TUNI NG BEFORE STONE HAD MADE IT EXPLICIT BY H'S 1902 AMENDMENT,
AND THAT MARCONI DI SCLOSED MEANS OF ADJUSTI NG THE TUNING OF EACH OF HI S
FOUR Cl RCUI TS WHEREAS STONE HAD EXPLI CI TLY SHOMN ADJUSTABLE TUNI NG ONLY
IN THE TWO CLOSED CI RCU TS. BUT WE TH NK THAT NEI THER MARCONI 'S TUNI NG
OF THE TWO ANTENNA CI RCUI TS NOR HI' S USE OF THE LODGE VARI ABLE

| NDUCTANCE TO THAT END | NVOLVED ANY | NVENTI ON OVER STONE. TWO

QUESTI ONS ARE | NVOLVED, FI RST, WHETHER THERE WAS ANY | NVENTI ON OVER
STONE I N TUNI NG THE ANTENNA Cl RCUI TS, AND, SECOND, VWHETHER THERE WAS
ANY | NVENTI ON I N THE USE OF THE LODGE VARI ABLE | NDUCTANCE OR ANY OTHER
KNOWN MEANS OF ADJUSTMENT | N ORDER TO MAKE THE TUNI NG OF THE ANTENNA

Cl RCU TS ADJUSTABLE.

FOR REASONS ALREADY | NDI CATED VWE THINK | T CLEAR THAT STONE SHOWED

TUNI NG OF THE ANTENNA Cl RCU TS BEFORE MARCONI, AND | F TH S | NVOLVED

I NVENTI ON STONE WAS THE FI RST | NVENTOR. STONE' S APPLI CATI ON EMPHASI ZED
THE DESI RABI LI TY OF TUNI NG AND DI SCLOSED MEANS OF ADJUSTI NG THE TUNI NG
OF THE CLOSED CRCUTS. H'S VERY EXPLI CI' T RECOGNI TI ON OF THE | NCREASED
SELECTI VI TY ATTAI NED BY | NDUCTI VE COUPLI NG OF SEVERAL RESONANT ClI RCU TS
PLAI NLY SUGGESTED TO THOSE SKI LLED I N THE ART THAT THE ANTENNA Cl RCU T
COULD W TH ADVANTAGE BE A RESONANT CIRCUI T, THAT IS TO SAY A TUNED
CIRCU T, AND HENCE THAT IT WAS ONE OF THE CIRCU TS TO BE TUNED. HE
STRESSED THE | MPORTANCE OF TUNI NG "BY ANY SU TABLE DEVI CE" THE

" APPARATUS" AT TRANSM TTER AND RECEI VER, WH CH | NCLUDED AT BOTH AN
ANTENNA CI RCUI T.

TUNI NG OF THE ANTENNA Cl RCU T WAS NOTHI NG NEW LODGE HAD NOT ONLY
TAUGHT THAT THE ANTENNA Cl RCUI TS AT TRANSM TTER AND RECEI VER SHOULD BE
TUNED TO EACH OTHER BUT HAD SHOMN A MEANS OF ADJUSTI NG THE TUNI NG WHI CH
WAS THE PRECI SE MEANS ADOPTED BY MARCONI, AND VWH CH STONE HAD, PRI OR TO
MARCONI, USED TO TUNE HI' S CLOSED CI RCUI T - THE VARI ABLE | NDUCTANCE.
TESLA, TOO, HAD SHOMWN THE TUNI NG OF THE ANTENNA Cl RCU T AT THE

TRANSM TTER TO THE FREQUENCY DEVELOPED BY THE CHARG NG CI RCUI' T, AND THE
TUNI NG OF BOTH Cl RCUI TS AT THE RECEI VER TO THE FREQUENCY THUS

TRANSM TTED. THUS MARCONI 'S | MPROVEMENT I N TUNI NG THE ANTENNA CI RCUI TS
'S ONE THE PRI NCI PLES OF WH CH WERE VELL UNDERSTOOD AND STATED BY STONE
H MSELF BEFORE MARCONI, AND THE MECHANI SM FOR ACHI EVI NG WHI CH HAD

PREVI QUSLY BEEN DI SCLOSED BY LODGE AND STONE. FN18

SI NCE NO | NVENTI ON OVER STONE WAS | NVOLVED | N TUNI NG THE ANTENNA
CIRCU TS, NEI THER MARCONI NOR STONE MADE AN | NVENTI ON BY PROVI DI NG
ADJUSTABLE TUNI NG OF ANY OF THE CI RCU TS OR BY EMPLOYI NG LODGE' S

VARI ABLE | NDUCTANCE AS A MEANS OF ADJUSTI NG THE TUNI NG OF THE RESONANT
FOUR- CI RCUI T ARRANCGEMENT EARLI ER DI SCLOSED BY STONE' S APPLI CATI ON AND
PATENTED BY HIM  NO I NVENTI ON WAS | NVOLVED | N EMPLOYI NG THE LODGE
VARI ABLE | NDUCTANCE FOR TUNI NG EI THER THE CLOSED OR THE OPEN CI RCUI TS
IN LI EU OF OTHER STRUCTURAL MCODES OF ADJUSTMENT FOR THAT PURPCSE. THE
VARI ABLE | NDUCTANCE | MPARTED NO NEW FUNCTI ON TO THE CI RCU T, AND MERELY
MAKI NG A KNOWN ELEMENT OF A KNOWN COMBI NATI ON ADJUSTABLE BY A MEANS OF
ADJUSTMENT KNOWN TO THE ART, VWHEN NO NEW OR UNEXPECTED RESULT 1S
OBTAINED, I'S NOT I NVENTION. PETERS V. HANSON, 129 U. S. 541, 550-51,
553; ELECTRIC CABLE CO V. EDISON CO., 292 U. S. 69, 79, 80, AND CASES
CI TED, SWTH MFG. CO. V. SHERI DAN, 149 F. 208, 211; CF. BASSI CK MFG
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CO. V. HOLLI NGSHEAD CO., 298 U.S. 415, 424-5 AND CASES CI TED.

STONE' S CONCEPTI ON OF HI S | NVENTI ON AS DI SCLOSED BY HI S PATENT
ANTEDATED HI' S APPLI CATION. I T IS CARRI ED BACK TO JUNE 30, 1899, SEVEN
MONTHS BEFORE HI S APPLI CATI ON, WHEN, IN A LETTER TO BAKER, HE DESCRI BED
IN TEXT AND DRAW NGS HI S FOUR-Cl RCU T SYSTEM FOR W RELESS TELEGRAPHY | N
SUBSTANTI ALLY THE SAME FORM AS THAT DI SCLOSED BY THE APPLI CATION. HI' S
LETTER IS EXPLIC T I N RECOMVENDI NG THE TUNI NG OF THE ANTENNA CI RCUI TS.

I N PART HE WROTE AS FOLLOWG: "I NSTEAD OF UTI LI ZI NG THE VERTI CAL W RE
(ANTENNA) | TSELF AT THE TRANSM TTI NG STATI ON AS THE OSCI LLATOR, |
PROPOSE TO | MPRESS UPON THI S VERTI CAL W RE, OSCI LLATI ONS FROM AN

OSCI LLATOR, WHI CH OSCI LLATI ONS SHALL BE OF A FREQUENCY CORRESPONDI NG TO
THE FUNDAMENTAL OF THE WRE. SIM LARLY AT THE RECEI VI NG STATI ON, |
SHALL DRAW FROM THE VERTI CAL WRE, ONLY THAT COVPONENT OF THE COWPLEX
WAVE WHICH IS OF LOVNEST FREQUENCY.

"I F NOW THE FUNDAMENTAL OF THE W RE AT THE RECEI VI NG STATI ON BE THE

SAME AS THAT OF THE WRE AT THE TRANSM TTI NG STATI ON, THEN THE

RECEI VI NG STATI ON MAY RECEI VE S| GNALS FROM THE TRANSM TTI NG STATI ON,

BUT IF I T BE DI FFERENT FROM THAT OF THE TRANSM TTI NG STATION, | T NAY
NOT RECEI VE THOSE SI GNALS.

"THE TUNING OF THESE Cl RCUI TS ONE TO ANOTHER AND ALL TO THE SAME
FREQUENCY W LL PROBABLY BE BEST ACCOWVPLI SHED EMPI RI CALLY, THOUGH THE
BEST GENERAL PROPORTI ONS MAY BE DETERM NED MATHEMATI CALLY. "

ON JULY 18, 1899, STONE AGAI N WROTE TO BAKER, MATHEMATI CALLY
DEMONSTRATI NG HOW TO ACHI EVE THE SI NGLE FREQUENCY BY MEANS OF FORCED
VI BRATI ONS.  HE EXPRESSED AS A TRI GONOVETRI C FUNCTI ON THE FORM TAKEN BY
THE FORCED WAVE "| F THE PERI OD OF THE | MPRESSED FORCE BE THE SAME AS
THAT OF THE FUNDAMENTAL OF THE VERTI CAL WRE." HE ALSO PO NTED QUT
THAT THE TRANSM TTI NG CIRCU T WH CH HE HAD DI SCLOSED I N H' S EARLI ER
LETTER TO BAKER, "I1S PRACTI CALLY THE SAME AS THAT EMPLOYED BY TESLA, "
EXCEPT THAT STONE ADDED AN | NDUCTANCE CO L IN THE CLOSED CTRCU T "TO
G VE ADDI TI ONAL MEANS OF TUNI NG' AND TO " SWAMP*" THE REACTI ONS FROM THE
CA L OF THE OsSCl LLATI ON TRANSFORMER AND THUS LOCSEN THE COUPLI NG
BETWEEN THE OPEN AND CLOSED CIRCU T OF THE TRANSM TTER N19. HI' S
RECOGNI TI ON OF THE EFFECT UPON THE CURRENT IN THE ANTENNA IF IT IS OF
THE SAME PERI OD AS THE CHARG NG CI RCUI T; HI S STATEMENT THAT HI S
TRANSM TTI NG SYSTEM WAS THE SAME AS THAT EMPLOYED BY TESLA; HI S
RECOGNI TI ON THAT THE FUNDAMENTAL OF THE RECEI VER SHOULD BE THE SAME AS
THAT OF THE TRANSM TTER ANTENNA WHEN USED FOR THE TRANSM SSI ON OF A

SI NGLE FREQUENCY, AND FI NALLY H S STATEMENT THAT ALL FOUR Cl RCUI TS ARE
TO BE TUNED, "ONE TO ANOTHER AND ALL TO THE SAME FREQUENCY, " ALL

| NDI CATE H'S UNDERSTANDI NG OF THE PRI NCI PLES OF RESONANCE AND OF THE
SI GNI FI CANCE OF TUNI NG THE ANTENNA Cl RCUI TS.

STONE DI SCLOSED HI' S | NVENTI ON TO OTHERS, AND | N JANUARY, 1900,
DESCRIBED IT TO H'S CLASS AT THE MASSACHUSETTS | NSTI TUTE OF
TECHNOLOGY. BEFORE 1900 HE WAS DI LI GENT I N OBTAI NI NG CAPI TAL TO
PROMOTE HI' S | NVENTI ON.  EARLY I N 1901 A SYNDI CATE WAS ORGANI ZED TO

FI NANCE LABORATORY EXPERI MENTS. THE STONE TELEGRAPH & TELEPHONE CO
WAS ORGANI ZED | N DECEMBER, 1901. | T CONSTRUCTED SEVERAL EXPERI MENTAL
STATI ONS | N 1902 AND 1903; BEG NNING I'N 1904 OR 1905 I T BU LT W RELESS
STATI ONS AND SOLD APPARATUS, EQUI PPED A NAVY COLLI ER AND SOVE
BATTLESH PS, AND I T APPLI ED FOR A LARGE NUMBER OF PATENTS. THE
APPARATUS USED I N THE STATIONS | S DESCRI BED BY STONE' S TESTI MONY | N
THI'S SU T AS HAVI NG RESONANT OPEN AND CLCSED Cl RCUI' TS LOOSELY COUPLED
I NDUCTI VELY TO EACH OTHER, AT BOTH THE TRANSM TTER AND RECEIl VER, AND
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ALL TUNED TO THE SAME WAVE LENGTH, AS DESCRIBED IN H S LETTERS TO BAKER
AND HI S PATENT.

VE THI NK THAT STONE'S ORI G NAL APPLI CATI ON SUFFI CI ENTLY DI SCLCSED THE
DESI RABI LI TY THAT THE ANTENNA Cl RCUI TS | N TRANSM TTER AND RECEI VER BE
RESONANT TO THE SAME FREQUENCY AS THE CLOSED Cl RCUI TS, AS HE EXPRESSLY
RECOMMENDED IN HI'S PATENT. BUT IN ANY EVENT IT | S PLAIN THAT NO
DEPARTURE FROM OR | MPROPER ADDI TI ON TO THE SPECI FI CATI ONS WAS | NVOLVED
IN THE 1902 AVENDVENTS, WH CH MERELY MADE EXPLI CI' T WHAT WAS ALREADY
IMPLICIT. HOBBS V. BEACH, 180 U. S. 383, 395-7. WE WOULD ORDI NARI LY BE
SLOW TO RECOGNI ZE AMENDMENTS MADE AFTER THE FI LI NG OF MARCONI ' S

APPL| CATI ON AND DI SCLOSI NG FEATURES SHOMWN | N THAT APPLI CATION.  CF.
SCHRI BER- SCHROTH CO. V. CLEVELAND TRUST CO., 305 U. S. 47, 57, POWERS
KENNEDY CORPORATI ON V. CONCRETE CO., 282 U. S. 175, 185-6; MACKAY RADI O
CO. V. RADI O CORPCRATION, 306 U.S. 86. BUT HERE STONE' S LETTERS TO
BAKER, WHOSE AUTHENTI CI TY HAS NOT BEEN QUESTI ONED I N THI S CASE, AFFCRD
CONVI NCI NG PROOF THAT STONE HAD CONCEI VED OF THE | DEA OF TUNI NG ALL
FOUR CIRCUI TS PRIOR TO THE DATE OF MARCONI 'S I NVENTION. CF. BI CKELL V.
SM TH HAMBURY- SCOTT WELDI NG CO., 53 F. 2D 356, 358.

T 1S WELL ESTABLI SHED THAT AS BETWEEN TWO | NVENTORS PRIORI TY OF

I NVENTI ON W LL BE AWARDED TO THE ONE WHO BY SATI SFYI NG PROOF CAN SHOW
THAT HE FI RST CONCEI VED OF THE | NVENTI ON.  PHI LADELPH A & TRENTON R
CO. V. STIMPSON, 14 PET. 448, 462; LOOM CO. V. HGE NS, 105 U. S. 580,
593; RADI O CORPCRATI ON V. RADI O LABORATORIES, 293 U. S. 1, 11-13;

CHRI STI E V. SEYBOLD, 55 F. 69, 76; AUTOVATI C VEI GH NG MACH CO V.
PNEUVATI C SCALE CORP., 158 F. 415, 417-22; HARPER V. Z| MMERVANN, 41

F. 2D 261, 265; SACHS V. HARTFORD ELECTRI C SUPPLY CO., 47 F.2D 743,

748.

COMMVERCI AL SUCCESS ACHI EVED BY THE LATER | NVENTOR AND PATENTEE CANNOT
SAVE H S PATENT FROM THE DEFENSE OF ANTI Cl PATI ON BY A PRI OR | NVENTCOR
FN20 COWPARE SM TH V. HALL, 301 U. S. 216 WTH SMTH V. SNON 294 U. S
1. TO OBTAIN THE BENEFI T OF H' S PRI OR CONCEPTI ON, THE | NVENTOR MJST
NOT ABANDON HI S | NVENTI ON, GAYLER V. W LDER, 10 HOW 477, 481, BUT
MJUST PRCCEED W TH DI LI GENCE TO REDUCE I'T TO PRACTI CE. WE THI NK STONE
HAS SHOWN THE NECESSARY DI LI GENCE. COVPARE RADI O CORPORATI ON V. RADI O
LABORATORI ES, SUPRA, 13, 14. THE DELAY UNTIL 1902 IN INCLUDING IN H' S
PATENT SPECI FI CATI ONS THE SENTENCES ALREADY REFERRED TO, WH CH

EXPLI CI TLY PROVI DE FOR TUNI NG OF THE ANTENNA Cl RCUI TS, DCES NOT I N THE
Cl RCUMSTANCES OF THI S CASE SHOW ANY ABANDONMENT OF THAT FEATURE OF
STONE' S | NVENTI ON SI NCE, AS WE HAVE SEEN, THE | DEA OF SUCH TUNI NG WAS
AT LEAST IMPLICIT IN H'S ORI G NAL APPLI CATI ON, AND THE 1902 AMENDMENTS
MERELY CLARI FI ED THAT APPLI CATI ON' S EFFECT AND PURPORT.

MARCONI ' S PATENT NO. 763, 772 WAS SUSTAI NED BY A UNI TED STATES DI STRI CT
COURT I N MARCONI W RELESS TELEGRAPH CO. V. NATI ONAL SI GNALLI NG CO., 213
F. 815, AND HI S | NVENTI ON AS SPECI FI ED I N H S CORRESPONDI NG BRI Tl SH
PATENT NO. 7777 OF 1900, WAS UPHELD IN MARCONI V. BRI TI SH RADI O &
TELEGRAPH CO., 27 T.L.R 274, 28 R P.C. 18. THE FRENCH COURT LI KEW SE
SUSTAI NED HI' S FRENCH PATENT, ClIVIL TRIBUNAL OF THE SEI NE, DEC. 24,

1912. NONE OF THESE COURTS CONSI DERED THE STONE PATENT OR HI' S

LETTERS. ALL REST THEI R FI NDI NGS OF | NVENTI ON ON MARCONI ' S DI SCLOSURE
OF A FOUR-CIRCU T SYSTEM AND ON H'S TUNING OF THE FOUR CIRCU TS, I N THE
SENSE OF RENDERI NG THEM RESONANT TO THE SAME FREQUENCY, | N BOTH CF

WH CH RESPECTS STONE ANTI Cl PATED MARCONI, AS WE HAVE SEEN. NONE OF
THESE OPI Nl ONS SUGGESTS THAT | F THE COURTS HAD KNOWN OF STONE' S

ANTI Cl PATI ON, THEY WOULD HAVE HELD THAT MARCONI SHOWED | NVENTI ON OVER
STONE BY MAKI NG THE TUNING OF H'S ANTENNA Cl RCUI T ADJUSTABLE, OR BY

USI NG LODGE' S VARI ABLE | NDUCTANCE FOR THAT PURPCSE. | N MARCONI

W RELESS TELEGRAPH CO. V. KILBOURNE & CLARK MFG CO., 239 F. 328,
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AFFI RVED 265 F. 644, THE DI STRICT COURT HELD THAT THE ACCUSED DEVI CE
DI D NOT I NFRINGE. WH LE I'T ENTERED FORVAL FI NDI NGS OF VALIDI TY WH CH
THE CI RCU T COURT OF APPEALS APPROVED, NEI THER COURT'S OPI NI ON

DI SCUSSED THE QUESTI ON OF VALI DI TY AND THAT QUESTI ON WAS NOT ARGUED I N
THE CIRCU T COURT OF APPEALS. FN21 MARCONI * S REPUTATI ON AS THE NMAN
WHO FI RST ACHI EVED SUCCESSFUL RADI O TRANSM SSI ON RESTS ON HI'S ORI G NAL
PATENT, WH CH BECAME REI SSUE NO 11,913, AND WHICH IS NOT HERE | N
QUESTI ON. THAT REPUTATI ON, HOWEVER VEELL- DESERVED, DOES NOT ENTI TLE H M
TO A PATENT FOR EVERY LATER | MPROVEMENT VWH CH HE CLAI M5 I N THE RADI O
FI ELD. PATENT CASES, LIKE OTHERS, MJST BE DECI DED NOT BY WEI GH NG THE
REPUTATI ONS OF THE LI Tl GANTS, BUT BY CAREFUL STUDY OF THE MERI TS OF
THEI R RESPECTI VE CONTENTI ONS AND PROCFS. AS THE RESULT OF SUCH A STUDY
WE ARE FORCED TO CONCLUDE, W THOUT UNDERTAKI NG TO DETERM NE WHETHER
STONE' S PATENT | NVOLVED | NVENTI ON, THAT THE COURT OF CLAI M5 WAS RI GHT
I N DECI DI NG THAT STONE ANTI Cl PATED MARCONI, AND THAT MARCONI 'S PATENT
DI D NOT' DI SCLOSE | NVENTI ON OVER STONE. HENCE THE JUDGVENT BELOW

HOLDI NG | NVALI D THE BROAD CLAI M5 OF THE MARCONI PATENT MJST BE

AFFI RVED. I N VI EW OF OUR | NTERPRETATI ON OF THE STONE APPLI CATI ON AND
PATENT WE NEED NOT CONSI DER THE CORRECTNESS OF THE COURT' S CONCLUSI ON
THAT EVEN I F STONE' S DI SCLOSURES SHOULD BE READ AS FAI LI NG TO DI RECT
THAT THE ANTENNA Cl RCUI TS BE MADE RESONANT TO A PARTI CULAR FREQUENCY,
MARCONI * S PATENT | NVCLVED NO | NVENTI ON OVER LODGE, TESLA, AND STONE.

CLAIM 16 OF MARCONI PATENT NO. 763, 772.

THE GOVERNMENT ASKS US TO REVI EW SO MJCH OF THE DECI SI ON OF THE COURT
OF CLAI M5 AS HELD VALI D AND | NFRI NGED CLAIM 16 OF MARCONI 'S PATENT NO
763, 772. THAT CLAIM 1S FOR AN ANTENNA ClI RCUI T AT THE RECEl VER
CONNECTED AT ONE END TO "AN OSCI LLATI ON- RECEI VI NG CONDUCTOR* AND AT THE
OTHER TO A CAPACI TY (WHI CH COULD BE THE EARTH), CONTAI NI NG THE PRI MARY
W NDI NG OF A TRANSFORMER, " MEANS FOR ADJUSTI NG THE TWO TRANSFORMER
CIRCU TS I N ELECTRI CAL RESONANCE W TH EACH OTHER, " AND " AN ADJUSTABLE
CONDENSER I N A SHUNT CONNECTED W TH THE OPEN CI RCUI T, AND AROUND SAI D
TRANSFORMER-CO L. " MARCONI THUS DI SCLOSES AND CLAI MS THE ADDI TI ON TO
THE RECEI VER ANTENNA OF AN ADJUSTABLE CONDENSER CONNECTED IN A SHUNT
AROUND THE PRI MARY OF THE TRANSFORMER. THE SPECI FI CATI ONS DESCRI BE THE
CONDENSER AS " PREFERABLY ONE PROVI DED W TH TWO TELESCOPI NG METALLI C
TUBES SEPARATED BY A DI ELECTRI C AND ARRANGED TO READI LY VARY THE

CAPACI TY BY BEI NG SLI D UPON EACH OTHER. " MARCONI, HOAEVER, MAKES NO
CLAIM FOR THE PARTI CULAR CONSTRUCTI ON OF THE CONDENSER.

ALTHOUGH THE CLAI M BROADLY PROVI DES FOR "MEANS OF ADJUSTI NG THE TWD
TRANSFORMER- CI RCUI TS | N ELECTRI CAL RESONANCE, " MARCONI ' S DRAW NGS

DI SCLOSE THE USE OF A VARI ABLE | NDUCTANCE CONNECTED BETWEEN THE AERI AL
CONDUCTOR AND THE TRANSFORMER-CO L IN SUCH A MANNER THAT THE VARI ABLE

| NDUCTANCE IS NOT | NCLUDED | N THAT PART OF THE ANTENNA CIRCUIT VHICH | S
BRI DGED BY THE CONDENSER. THE CONDENSER | S THUS ARRANGED | N PARALLEL
W TH THE TRANSFORMER CO L AND I N SERI ES W TH THE VARI ABLE | NDUCTANCE.
IN H S SPECI FI CATI ONS MARCONI ENUMERATES A NUMBER OF PREFERRED
ADJUSTMENTS FOR TUNI NG THE TRANSM TTI NG AND RECEI VI NG STATI ONS, SHOW NG
THE PRECI SE EQUI PMENT TO BE USED TO ACH EVE TUNI NG TO THE DESI RED WAVE
LENGTH.  THE TWO TUNI NG5S WHI CH SHOW THE USE OF THE ADJUSTABLE CONDENSER
I N THE RECEI VER ANTENNA ALSO MAKE USE OF THE VARI ABLE | NDUCTANCE. AND
HI S SPECI FI CATI ONS STATE: "IN A SHUNT AROUND SAI D PRI MARY J1( THE

PRI MARY OF THE TRANSFORMER) | USUALLY PLACE A CONDENSER H ... AN

I NDUCTANCE CO L Gl OF VARI ABLE | NDUCTANCE | S | NTERPOSED I N THE PRI MARY
CRCU T OF THE TRANSFORMER, BEI NG PREFERABLY LOCATED BETWEEN THE

CYLI NDER F1( THE AERI AL CAPACITY) AND THE CO L J1."

IN THI S RESPECT THE DEVI CES WHI CH THE COURT BELOW FOUND TO | NFRI NGE
CLAIM 16 EXH BI' T SOVEVWHAT DI FFERENT ARRANGEMENTS.  APPARATUS
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MANUFACTURED BY THE KI LBOURNE AND CLARK COVPANY, AND USED BY THE
GOVERNMENT, HAD A RECElI VER ANTENNA CI RCUI T CONTAI NI NG A VARI ABLE

I NDUCTANCE I N ADDI TI ON TO THE TRANSFORMER CO L, AND HAVI NG AN
ADJUSTABLE CONDENSER SO CONSTRUCTED THAT I T COULD BE CONNECTED ElI THER
IN SERIES WTH THE TWO | NDUCTANCES, OR I N A SHUNT BRI DA NG BOTH OF
THEM  APPARATUS MANUFACTURED BY THE TELEFUNKEN COVPANY SHOWED A

SIM LAR ANTENNA ClI RCU T HAVI NG NO VARI ABLE | NDUCTANCE, BUT HAVI NG AN
ADJUSTABLE CONDENSER SO ARRANGED THAT | T COULD BE CONNECTED ElI THER I N
SERI ES W TH THE TRANSFORMER CO L, OR IN PARALLEL WTH IT BY PLACI NG THE
CONDENSER IN A SHUNT CIRCU T WH CH WOULD THUS BRI DGE ALL THE | NDUCTANCE
N THE ANTENNA Cl RCUI T.

THE MARCONI PATENT DOES NOT DI SCLOSE THE FUNCTI ON WHI CH | S SERVED BY
THE ADJUSTABLE CONDENSER DI SCLOSED BY CLAI M 16, EXCEPT I N SO FAR AS
MARCONI IN H' S SPECI FI CATI ONS, | N DESCRI BI NG THE MEANS OF TUNI NG THE
RECEI VER CI RCU TS TO A PARTI CULAR DESI RED FREQUENCY, PRESCRI BES

SPECI FI C VALUES FOR BOTH THE VARI ABLE | NDUCTANCE AND THE ADJUSTABLE
CONDENSER | N THE RECEI VER ANTENNA CIRCUI T. THE COURT OF CLAI M5 FOUND
THAT THI' S | NDI CATED " THAT THE PURPOSE COF THE CONDENSER CONNECTED I N
SHUNT W TH THE PRI MARY W NDI NG OF THE TRANSFORMER OF THE RECEI VER, | S
TO ENABLE THE ELECTRI CAL PERI ODI CI TY OR TUNING OF THE OPEN CIRCU T OF
THE RECEI VER TO BE ALTERED. "

THE COURT THUS BASED | TS HOLDI NG THAT CLAI M 16 DI SCLOSED PATENTABLE

I NVENTI ON ON I TS FI NDI NG THAT MARCONI, BY THE USE COF AN ADJUSTABLE
CONDENSER I N THE ANTENNA CI RCUI T, DI SCLOSED A NEW AND USEFUL METHOD COF
TUNING THAT CIRCUI T. THE GOVERNMENT CONTENDS THAT THE ARRANGEMENT OF
THE ANTENNA CI RCUI T DI SCLCSED BY MARCONI ' S SPECI FI CATI ONS - W TH THE
CONDENSER SHUNTED AROUND THE TRANSFORMER CO L BUT NOT AROCUND THE

VARI ABLE | NDUCTANCE - | S SUCH THAT THE CONDENSER CANNOT | NCREASE THE
WAVE- LENGTH OVER WHAT | T WOULD BE W THOUT SUCH A CONDENSER, AND THAT I T
CAN DECREASE THAT WAVE- LENGTH ONLY WHEN ADJUSTED TO HAVE A VERY SMALL
CAPACI TY. THE GOVERNMENT CONTENDS THEREFORE THAT | TS PRI NCl PAL

FUNCTI ON | S NOT THAT OF TUNI NG BUT OF PROVI DI NG "LOOSE COUPLI NG " FN22
THE GOVERNMENT DOES NOT DENY THAT THI S PRECI SE ARRANGEMENT | S NOVEL
AND USEFUL, BUT | T CONTENDS THAT I TS DEVI CES DO NOT | NFRI NGE THAT

PRECI SE ARRANGEMENT, AND THAT CLAIM 16, |IF MORE BROADLY CONSTRUED SO AS
TO COVER | TS APPARATUS, IS I NVALI D BECAUSE ANTI Cl PATED BY THE PRI OR
ART, PARTI CULARLY THE PATENTS OF PUPI N AND FESSENDEN.

AS VW HAVE SEEN FROM OUR DI SCUSSI ON OF THE OTHER CLAI M5 OF THE

MARCONI PATENT, THE | DEA OF TUNI NG THE ANTENNA Cl RCU TS | NVOLVED NO
PATENTABLE | NVENTION.  |IT WAS VEELL KNOAN THAT TUNI NG WAS ACHI EVED BY
THE PROPER ADJUSTMENT OF ElI THER THE | NDUCTANCE OR THE CAPACITY IN A
CIRCU T, OR BOTH  LODGE AND STONE HAD ACHI EVED TUNI NG BY THE USE OF AN
ADJUSTABLE | NDUCTI ON CO L, SO ARRANGED THAT | TS EFFECTI VE | NDUCTANCE
COULD READI LY BE VARI ED.

BUT CAPACI TY WAS NO LESS | MPORTANT I N TUNI NG DE TUNZELMANN S

DESCRI PTI ONS OF HERTZ' S EXPERI MENTS SHOW THAT HERTZ, I N ORDER TO MAKE
H' S RECEI VI NG APPARATUS RESONANT TO THE PARTI CULAR FREQUENCY RADI ATED
BY THE TRANSM TTER, CAREFULLY DETERM NED THE CAPACI TY OF BOTH, AND

| NDEED DI SCLOSED A MEANS OF ADJUSTI NG THE CAPACI TY OF THE RECEI VER BY
ATTACH NG TO I T WRES WHOSE LENGTH COULD READI LY BE VARIED. NMARCONI I N
H' S PRI OR PATENT NO. 586, 193, GRANTED JULY 13, 1897, WH CH BECAME

REI SSUE NO. 11,913, HAD DI SCLOSED A TWO-Cl RCU T SYSTEM FOR THE

TRANSM SSI ON OF RADI O WAVES | N VWHI CH BOTH TRANSM TTER AND RECEI VER HAD
LARGE METAL PLATES SERVI NG AS CAPACI TY AREAS. HI' S SPECI FI CATI ONS
DESCRI BE THE CONSTRUCTI ON OF TRANSM TTI NG AND RECEI VI NG STATI ONS SO AS
TO BE RESONANT TO THE SAVE FREQUENCY BY CALCULATI ON OF THE LENGTH OF
THESE METAL PLATES, THEREBY DETERM NI NG THE CAPACI TY OF THE ANTENNA

file://ID|/stell/autori/tesla/Case369.txt (18 of 44) [31/08/2001 11.45.35]



CIRCU TS OF TRANSM TTER AND RECEI VER RESPECTI VELY. HE STATES THAT THE
PLATES ARE " PREFERABLY OF SUCH A LENGIH AS TO BE ELECTRI CALLY TUNED

W TH THE ELECTRI C OSClI LLATI ONS TRANSM TTED, " AND DESCRI BES MEANS OF
ACHI EVI NG THI S RESULT SO AS TO DETERM NE " THE LENGTH MOST APPROPRI ATE
TO THE LENGTH OF WAVE EM TTED BY THE OSCl LLATOR. " CLAIM 24 OF H' S
PATENT CLAI M5 "THE COVBI NATI ON OF A TRANSM TTER CAPABLE OF PRODUCI NG
ELECTRI CAL OSCI LLATI ONS OR RAYS OF DEFI NI TE CHARACTER AT THE WLL OF
THE OPERATOR, AND A RECEI VER LOCATED AT A DI STANCE AND HAVI NG A
CONDUCTOR TUNED TO RESPOND TO SUCH OSCI LLATIONS ... " THE ONLY MEANS
OF ACHI EVING THI'S TUNI NG DI SCLOSED BY THE SPECI FI CATIONS | S THE
DETERM NATI ON OF THE CAPACI TY OF THE ANTENNA OF TRANSM TTER AND

RECEI VER | N THE MANNER DESCRI BED.

MOREOVER THE USE OF AN ADJUSTABLE CONDENSER AS A MEANS OF TUNI NG WAS
KNOWN TO THE PRI OR ART. PUPIN I N PATENT NO. 640,516, APPLIED FOR NAY
28, 1895, AND GRANTED JANUARY 2, 1900, BEFORE MARCONI, DI SCLOSED THE
USE OF AN ADJUSTABLE CONDENSER AS A MEANS OF TUNING A RECEIVING CIRCU T
IN A SYSTEM OF W RED TELEGRAPHY. PUPIN S PATENT WAS DESI GNED TO PERM T
THE SI MULTANEQUS TRANSM SSI ON OVER A W RE OF SEVERAL MESSAGES AT

DI FFERENT FREQUENCI ES, AND THE SELECTI VE RECEPTI ON AT A G VEN RECEI VI NG
STATI ON OF THE PARTI CULAR MESSAGE DESI RED, BY TUNI NG THE RECEI VI NG
CIRCU T TO THE FREQUENCY AT WH CH THAT MESSAGE WAS TRANSM TTED. HI' S
SPECI FI CATI ONS AND DRAW NGS DI SCLOSE AT THE RECEI VER A TELEGRAPH KEY OR
OTHER SUI TABLE DETECTI NG | NSTRUVENT LOCATED I N A SHUNT FROM THE W RE
ALONG WHI CH THE MESSAGES WERE PASSED. THE SHUNT CI RCU T | NCLUDED A
CONDENSER " OF ADJUSTABLE CAPACI TY," AN ADJUSTABLE | NDUCTI ON CO L, AND A
DETECTI NG | NSTRUMENT. HI S SPECI FI CATI ONS STATE THAT "THE CAPACI TY OF
THE CONDENSER H AND THE SELF- 1 NDUCTI ON OF THE (I NDUCTION) CO L | BEING
SUCH THAT THE NATURAL PERI CD OR FREQUENCY OF THE SHUNT OR RESONANCE
CCRCUTH 1S THE SAME AS THE PERI CD OF ONE OF THE ELECTROMOTI VE FORCES
VWH CH PRODUCE THE CURRENT COM NG OVER THE LINE ... THHS CCRCUT H
WLL BE | N RESONANCE W TH THE CURRENT AND THEREFCRE W LL ACT

SELECTI VELY WTH RESPECT TO I T." HE DI SCLOSED AN ALTERNATI VE SYSTEM I N
VWH CH A SIM LAR SHUNT Cl RCUI T CONTAI Nl NG A CONDENSER, ALREADY DESCRI BED
AS OF ADJUSTABLE CAPACITY, AND THE PRI MARY OF A TRANSFORMER, WAS

I NDUCTI VELY COUPLED W TH ANOTHER CI RCUI T CONTAI NI NG THE SECONDARY OF
THE TRANSFORMER, AN | NDUCTI ON CO L, AN ADJUSTABLE CONDENSER, AND A
RECEI VI NG DEVI CE.  HE THUS I N EFFECT DI SCLOSED AN OPEN RECEI VI NG
CIRCUT WTH EARTH CONNECTI ON | NCLUDI NG THE PRI MARY OF AN OSCI LLATI ON
TRANSFORMER - THE SECONDARY OF WHICH IS CONNECTED IN A CTRCUT WTH A
TELEGRAPH KEY OR OTHER SUI TABLE DETECTI NG | NSTRUMENT - AND AN
ADJUSTABLE CONDENSER | N A SHUNT BRI DA NG THE PRI MARY OF THE TRANSFORVER
AND THUS CONNECTED I N PARALLEL W TH IT.

THUS PUPI N SHONED THE USE OF AN ADJUSTABLE CONDENSER AS A MEANS OF

TUNI NG AN ELECTRI CAL CIRCUI'T SO AS TO BE SELECTI VELY RECEPTI VE TO

| MPULSES OF A PARTI CULAR FREQUENCY. I T IS TRUE THAT H S PATENT RELATED
NOT TO THE RADI O ART BUT TO THE ART OF W RED TELEGRAPHY, AN ART WH CH
EMPLOYED MUCH LONER FREQUENCI ES. BUT SO FAR AS VWE ARE | NFORMED THE

PRI NCI PLES OF RESONANCE, AND THE METHODS OF ACHI EVING | T, APPLI CABLE TO
THE LOW FREQUENCI ES USED BY PUPI N ARE THE SAME AS THOSE APPLI CABLE TO
H GH FREQUENCY RADI O TRANSM SSI ON AND RECEPTI ON.

FESSENDEN, | N PATENT NO. 706, 735, APPLIED FOR DEC. 15, 1899, BEFORE
MARCONI, AND GRANTED AUG. 12, 1902, DI SCLOSED, IN THE ANTENNA CIRCU T
OF A RADI O RECEI VER, A CONDENSER I'N A SHUNT AROUND A CO L. THE CAOL
WAS USED I N EFFECT AS A TRANSFORVER, BY THE MAGNETI C LI NES OF FORCE SET
UP VWHEN A CURRENT PASSED THROUGH | T AN | NDI CATOR WAS CAUSED TO MOVE,
THEREBY ElI THER CLOSI NG AN ELECTRI CAL CONNECTI ON OR G VI NG A VI SI BLE

SI GNAL. FESSENDEN S SPECI FI CATI ONS DO NOT' CLEARLY DI SCLOSE THE PURPCSE
OF H S CONDENSER, BUT THEY SPECI FY THAT I T MJST BE "OF THE PROPER
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SIZE." HE ALSO DI SCLOSES A CONDENSER I N A SHUNT CI RCU T ARCUND THE
TERM NALS OF A SPARK GAP I N THE ANTENNA CI RCUI T OF THE TRANSM TTER, AND
H' S SPECI FI CATI ONS PRESCRI BE THAT "THI' S SHUNT-ClI RCUI T MJUST BE TUNED TO
THE RECEI VI NG CONDUCTOR, OTHERW SE THE OSClI LLATI ONS PRODUCED BY I T WLL
HAVE NO ACTI ON UPON THE WAVE- RESPONSI VE DEVI CE AT THE RECEI VI NG

STATI ON. "

WE HAVE REFERRED TO THE PUPI N AND FESSENDEN PATENTS, NOT FOR THE
PURPOSE OF DETERM NI NG WHETHER THEY ANTI Cl PATE CLAIM 16 OF MARCONI, AS
THE GOVERNMENT | NSI STS, BUT TO | NDI CATE THE | MPORTANCE OF CONSI DERI NG
THEM I N THAT ASPECT, TOGETHER W TH THE RELEVANT TESTI MONY, VH CH THE
COURT BELOWDI D NOT DO I N THE PRESENT STATE OF THE RECORD WE DO NOT
UNDERTAKE TO DETERM NE WHETHER AND TO WHAT EXTENT THESE DI SCLOSURES

El THER ANTI Cl PATE CLAIM 16 OF THE MARCONI PATENT OR REQUI RE THAT CLAI M
TO BE SO NARROALY CONSTRUED THAT DEFENDANTS ACCUSED DEVI CES OR SOVE OF
THEM DO NOT | NFRI NGE MARCON .

ALTHOUGH THE PUPI N AND FESSENDEN PATENTS WERE | N THE RECORD BEFORE

THE COURT OF CLAIMS WHEN | T ENTERED | TS DECI SI ON FI NDI NG CLAI M 16 VALID
AND | NFRI NGED, THEY WERE NOT REFERRED TO I N CONNECTI ON W TH CLAI M 16

EI THER IN THE COURT'S CPINION OR I N I'TS FI NDI NGS, EVI DENTLY BECAUSE NOT
URGED UPON THAT COURT BY THE GOVERNMENT AS ANTI CI PATI NG CLAIM 16. BUT
TH'S COURT, IN THE EXERCI SE OF | TS APPELLATE POVER, | S NOT PRECLUDED
FROM LOCKI NG AT ANY EVI DENCE OF RECORD WHI CH, WHETHER OR NOT CALLED TO
THE ATTENTI ON OF THE COURT BELOW | S RELEVANT TO AND MAY AFFECT THE
CORRECTNESS OF I TS DECI SI ON SUSTAI NI NG OR DENYI NG ANY CONTENTI ON WHI CH
A PARTY HAS MADE BEFORE IT. MJINCIE GEAR CO. V. OUTBOARD MOTOR CO., 315
U S 759, 766-8; ACT OF MAY 22, 1939, 28 U. S.C. SEC. 288, CF. HORMEL V.
HELVERI NG, 312 U. S. 552, 556.

IN ORDER TO DETERM NE WHETHER THI S COURT SHOULD CONSI DER THE EVI DENCE
VWH CH THE GOVERNMENT NOW PRESSES UPON | T, AND SHOULD ON THE BASI S OF
THAT EVI DENCE ElI THER DECI DE FOR | TSELF WHETHER CLAIM 16 IS VALI D AND

I NFRI NGED OR REMAND THAT QUESTI ON TO THE COURT OF CLAI MS FOR FURTHER
CONSI DERATION, I T I'S NECESSARY TO SET QUT I N SOVE DETAI L THE RELEVANT
PROCEEDI NGS BELOW  THE CASE WAS REFERRED TO A SPECI AL COWM SSI ONER FOR
THE TAKI NG OF TESTI MONY UNDER A STI PULATI ON THAT THE | SSUE OF
REASONABLE COVMPENSATI ON FOR DAMAGES AND PROFI TS BE POSTPONED UNTI L THE
DETERM NATI ON OF THE | SSUES OF VALI DI TY AND | NFRI NGEMENT. ON JUNE 26,
1933, THE COW SSI ONER FI LED A REPORT I N VWH CH HE MADE THE FOLLOW NG
FI NDI NGS W TH REGARD TO CLAIM 16, WHI CH THE COURT OF CLAI M5 LATER
ADOPTED | N SUBSTANCE: "LXI'T. CLAIM 16 OF MARCONI #763772 | S

DI RECTED TO SUBJECT MATTER WHI CH | S NEW AND USEFUL

"LXV. THE RECEI VI NG APPARATUS OF THE KI LBOURNE & CLARK COVPANY,
SHOWN I N EXH BI' T 95, AND THE RECEI VER MADE BY THE TELEFUNKEN COVPANY,
| LLUSTRATED IN EXHI BIT 79, EACH HAS APPARATUS COM NG W THI N THE
TERM NOLOGY OF CLAIM 16."

BOTH PARTI ES FI LED EXCEPTIONS TO THE COW SSI ONER' S REPORT. THE
MARCONI COMPANY EXCEPTED TO PART OF FI NDI NG LXI'1, AND TOCOK SEVERAL
EXCEPTI ONS VWHI CH WERE FORVALLY ADDRESSED TO FI NDI NG LXV. THE
GOVERNMENT, IN A MEMORANDUM OPPCSED THE SUGGESTED AMENDMVENTS TO THESE
FI NDI NGS. BUT THE GOVERNMENT FI LED NO EXCEPTI ONS TO THESE TWO
FINDINGS, NOR DID IT, INITS EXTENSI VE BRI EF BEFORE THE COURT OF

CLAI M5, MAKE ANY CONTENTI ON THAT CLAIM 16 EI THER IS | NVALI D OR WAS NOT
I NFRI NGED.

AFTER THE COURT HAD RENDERED | TS | NTERLOCUTORY DECI SI ON HOLDI NG CLAI M

16 VALI D AND | NFRI NGED, THE CASE WAS SENT BACK TO THE COW SSI ONER TO
TAKE EVI DENCE ON THE ACCOUNTI NG.  MJCH EVI DENCE WAS TAKEN BEARI NG ON
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THE FUNCTI ON SERVED BY THE CONDENSER I N THE ARRANGEMENT DESCRI BED | N
CLAIM 16 AND I N THE GOVERNMENT' S RECEI VERS, AND I N THAT CONNECTI ON THE
PUPI N AND FESSENDEN PATENTS WERE AGAI N | NTRODUCED | N EVI DENCE BY THE
GOVERNMENT.  VWHEN THE PUPI N PATENT WAS OFFERED THE COWMM SSI ONER STATED:
"OBVI QUSLY, AS | UNDERSTAND THE OFFER OF THI S PATENT OF PUPIN, I T DOES
NOT I N ANY WAY ATTACK THE VALIDI TY OF CLAIM 16 OF THE MARCONI PATENT | N
SUT. AS YOU STATE MR BLACKMAR, THAT HAS BEEN DECI DED BY THE COURT,
AND | DO NOT RECALL JUST NOW VWHAT PROCEDURE WAS FOLLOWED AFTER THE

DECI SI ON AND PRI OR TO THI S ACCOUNTI NG PROCEEDI NG BUT THE DEFENDANT HAD
AT THAT TI ME OPPORTUNITY FOR A MOTI ON FOR A NEW TRI AL AND PRESENTATI ON
OF NEWY- DI SCOVERED EVI DENCE AND ALL THOSE MATTERS. " ACCORDI NGLY, THE
COWM SSI ONER STATED THAT HE RECEI VED THE PATENT I N EVI DENCE "FOR THE
SOLE PURPOSE OF Al DI NG THE W TNESS AND THE COW SSI ONER AND THE COURT

I N AN UNDERSTANDI NG OF HOW THE CONDENSER | N THE MARCONI PATENT
OPERATES." AND I N OFFERI NG THE FESSENDEN PATENT COUNSEL FOR THE
GOVERNMENT SIM LARLY STATED THAT I T WAS OFFERED " NOT TO SHOW | NVALI DI TY
BUT AS SHOW NG JUSTI FI CATI ON FOR THE DEFENDANT' S USE. "

IN I TS EXCEPTIONS TO THE COW SSI ONER' S REPORT ON THE ACCOUNTI NG THE
GOVERNMENT ASKED THE COURT OF CLAI M5 TO MAKE CERTAI N SPECI FI C FI NDI NGS
AS TO THE MODE OF OPERATI ON OF THE ARRANGEMENTS DI SCLOSED I N THE PUPI N
AND FESSENDEN PATENTS, AND ALSO TO FI ND THAT

"THE MODE OF CONNECTI NG THE PRI MARY CONDENSER | N PARALLEL W TH THE
ANTENNA- TO- EARTH CAPACI TY USED BY THE DEFENDANT FOLLOWED THE DI SCLOSURE
OF PUPIN 640,516 AND THE FESSENDEN PATENT 706, 735 ... AND HENCE DOES
NOT | NFRI NGE THE MARCONI CLAIM 16 WHI CH IS BASED UPON A DI FFERENT
ARRANGEMENT, OPERATING I N A DI FFERENT MANNER TO OBTAI N A DI FFERENT
RESULT. " THE GOVERNMENT CONTENDED THAT THERE WAS NO FI NDI NG OF FACT
THAT CLAI M 16 HAD BEEN | NFRI NGED, AND THAT THE COURT, I N THE COURSE CF
THE ACCOUNTI NG PROCEEDI NG HAD BY AN CRDER OF OCTOBER 22, 1937, REOPENED
THE ENTI RE SUBJECT OF | NFRI NGEMENT. WE AGREE W TH THE COURT THAT THE
COWMM SSI ONER' S FI NDI NG LXV, WH CH THE COURT ADOPTED AS FI NDI NG LXI'I1I,
WAS A FI NDI NG OF | NFRI NGEMENT, AND WE SEE NO REASON TO QUESTI ON THE
COURT' S CONCLUSI ON THAT | TS ORDER HAD NOT' REOPENED THE SUBJECT OF

I NFRI NGEMENT.

IN VIEW HOWEVER, OF THE GOVERNMENT' S APPARENT M SUNDERSTANDI NG OF

THE SCOPE OF THE | SSUES LEFT OPEN ON THE ACCOUNTI NG WVE THI NK THAT I TS
REQUEST FOR A FI NDI NG OF NON- | NFRI NGEMENT SPECI FI CALLY ADDRESSED TO THE
PUPI N AND FESSENDEN PATENTS WAS A SUFFI CI ENT REQUEST TO THE COURT TO
RECONSI DER | TS PREVI QUS DECI SI ON OF | NFRI NGEMENT. AND WHI LE MOST OF
THE ARGUMENT ON THE GOVERNMENT' S EXCEPTI ONS TO THE COW SSI ONER' S
REPORT WAS BASED ON EVI DENCE TAKEN UPON THE ACCOUNTI NG, THE

GOVERNMENT' S BRI EFS SUFFI CI ENTLY DI SCLOSED TO THE COURT THAT THE PUPI N
AND FESSENDEN PATENTS, AT LEAST, HAD BEEN I N THE RECORD PRI CR TO THE

I NTERLOCUTORY DECI SI ON.

THE COURT, | N REJECTI NG THE GOVERNMENT' S REQUEST FOR A FI NDI NG OF NON
I NFRI NGEMENT, STATED: "THE QUESTI ON OF | NFRI NGEMENT OF MARCONI CLAI M 16
... IS NOT BEFORE US I N THE PRESENT ACCOUNTI NG " "THE SOLE PURPOSE
AND FUNCTI ON OF AN ACCOUNTI NG I N A PATENT | NFRI NGEMENT CASE IS TO
ASCERTAI N THE AMOUNT OF COVPENSATI ON DUE, AND NO OTHER | SSUE CAN BE
BROUGHT | NTO THE ACCOUNTI NG TO CHANGE OR ALTER THE COURT' S PRI OR

DECI SI ON. " WE CANNOT SAY W TH CERTAI NTY WHETHER | N REJECTI NG THE
GOVERNMENT' S REQUEST THE COURT THOUGHT THAT I T LACKED POWER TO

RECONSI DER I TS PRICR DECI SION, OR WHETHER I T HELD MERELY THAT I N THE
EXERCI SE OF I TS DI SCRETION I T SHOULD NOT DO SO. NOR DCES | T APPEAR
THAT, ASSUM NG | T CONSI DERED THE QUESTI ON TO BE ONE OF DI SCRETION, 1T
RECOGNI ZED THAT | N PART AT LEAST THE GOVERNMENT' S REQUEST WAS BASED ON
EVI DENCE, HAVI NG AN | MPORTANT BEARI NG ON THE VALI DI TY AND CONSTRUCTI ON
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OF CLAIM 16, WH CH HAD BEEN BEFORE THE COURT BUT HAD NOT BEEN
CONSI DERED BY I'T WHEN | T HELD CLAIM 16 VALI D AND | NFRI NGED.

ALTHOUGH THE | NTERLOCUTORY DECI SI ON OF THE COURT OF CLAI M5 ON THE
QUESTI ON OF VALI DI TY AND | NFRI NGEMENT WAS APPEALABLE, UNI TED STATES V.
ESNAULT- PELTERI E, 299 U. S. 201, 303 U S. 26; 28 U S C. SEC 288(B), AS
ARE | NTERLOCUTCORY ORDERS OF DI STRICT COURTS IN SUITS TO ENJDO N

| NFRI NGVENT, 28 U.S.C. SEC. 227(A); SIMMONS CO. V. GRIER BRCS. CO, 258
U S. 82, 89, THE DECI SI ON WAS NOT FI NAL UNTIL THE CONCLUSI ON OF THE
ACCOUNTI NG BARNARD V. G BSON, 7 HOW 649; HUM STON V. STAI NTHORP, 2
WALL. 106; SIMMONS CO. V. CGRIER BRCS. CO., SUPRA, 89. HENCE THE COURT
DI D NOT' LACK POAER AT ANY TI ME PRIOR TO ENTRY OF I TS FI NAL JUDGVENT AT
THE CLCSE OF THE ACCOUNTI NG TO RECONSI DER ANY PORTION OF I TS DECI SI ON
AND RECPEN ANY PART OF THE CASE. PERKINS V. FOURNI QUET, 6 HOW 206,
208; MCGOURKEY V. TOLEDO , & OH O CENTRAL RY. CO., 146 U S. 536, 544;
SIMMONS CO. V. GRIER BROS. CO., SUPRA, 90-91. |IT WAS FREE IN I TS

DI SCRETI ON TO GRANT A REARGUMENT BASED EI THER ON ALL THE EVI DENCE THEN
OF RECORD OR ONLY THE EVI DENCE BEFORE THE COURT WHEN | T RENDERED I TS

I NTERLOCUTCORY DECI SI ON, OR TO REOPEN THE CASE FOR FURTHER EVI DENCE.

WHETHER | T SHOULD HAVE TAKEN ANY OF THESE COURSES WAS A MATTER

PRI MARI LY FOR I TS DI SCRETI ON, TO BE EXERCI SED I N THE LI GHT OF VARI QUS
CONSI DERATI ONS VWHI CH THI S COURT CANNOT PROPERLY APPRAI SE W THOUT MORE

I NTI MATE KNOWLEDGE THAN I T HAS OF THE PROCEEDI NGS | N A LONG AND COVPLEX
TRI AL.  AMONG THOSE CONSI DERATI ONS ARE THE QUESTI ONS WHETHER, AS
APPEARS TO BE THE CASE FROM SUCH PORTI ONS OF THE RECORD AS HAVE BEEN
FILED IN THIS COURT OR CI TED TO US BY COUNSEL, THE GOVERNMENT FAI LED TO
MAKE ANY CONTENTI ON AS TO THE VALI DI TY OR CONSTRUCTI ON OF CLAIM 16 I N
THE PROCEEDI NGS LEADI NG TO THE | NTERLOCUTORY DECI SI ON;, WHETHER THE
SHOW NG OF NON- | NFRI NGEMENT VWHI CH | T NOW MAKES | S SUFFI CI ENTLY STRONG
AND THE PUBLI C | NTEREST THAT AN | NVALI D PATENT BE NOT SUSTAINED IS
SUFFI Cl ENTLY GREAT, TO JUSTI FY RECONSI DERI NG THE DECI SI ON AS TO CLAIM
16 DESPI TE THE FAI LURE OF GOVERNMENT COUNSEL TO PRESS | TS CONTENTI ON AT
THE PROPER TI ME;, VWHETHER ADEQUATE CONSI DERATI ON OF THE QUESTI ON OF NON
I NFRI NGEMENT CAN BE HAD ON THE EXI STI NG RECORD, OR WHETHER ADDI TI ONAL
TESTI MONY SHOULD BE RECEI VED;, AND WHETHER, BALANCI NG THE STRENGTH OR
WEAKNESS OF THE GOVERNMENT' S PRESENT SHOW NG OF NON- | NFRI NGEMVENT

AGAI NST THE UNDESI RABI LI TY OF FURTHER PROLONG NG THI S ALREADY EXTENDED
LI TI GATI ON, THE CASE IS ONE WHI CH JUSTI FI ES RECONSI DERATI ON.

THESE ARE ALL MATTERS REQUI RI NG CAREFUL CONSI DERATI ON BY THE TRI AL
COURT. I N ORDER THAT THE CASE MAY RECEI VE THAT CONSI DERATI ON, W\E
VACATE THE JUDGVENT AS TO CLAIM 16 AND REMAND THE CAUSE TO THE COURT OF
CLAI M5 FOR FURTHER PROCEEDI NGS I N CONFORM TY TO THI' S OPI NI ON.

I F ON THE REMAND THE COURT SHOULD EI THER DECLI NE TO RECONSI DER | TS

DECI SI ON OF | NFRI NGEMENT, OR SHOULD UPON RECONSI DERATI ON ADHERE TO THAT
DECI SI ON, |'T SHOULD PASS UPON THE CONTENTI ON OF THE GOVERNMENT, URGED
HERE AND BELOW AS TO THE MEASURE OF DAMAGES, W TH RESPECT TO WHI CH THE
COURT MADE NO FI NDI NGS. THE GOVERNMENT' S CONTENTI ON IS THAT THE

VARI ABLE CAPACI TY SHUNT OF THE ACCUSED DEVI CES BRI DGED ALL THE

| NDUCTANCE I N THE RECEI VI NG ANTENNA ClI RCUI' T, AND THAT EVEN THOUGH THOSE
DEVI CES | NFRI NGED THEY NEVERTHELESS EMBCDY AN | MPROVEMENT OVER

MARCONI ' S CLAIM 16, I N WH CH ONLY THE TRANSFORMER CO L WAS BRIDGED. I N
COMPUTI NG THE DAMAGES THE COURT MEASURED THEM BY 65% OF THE COST TO THE
GOVERNMENT OF THE | NDUCTI ON CO LS VWH CH WOULD BE REQUI RED TO REPLACE I N
THE ACCUSED DEVI CES THE ADJUSTABLE CONDENSERS AS A MEANS OF TUNI NG

TAKI NG | NTO ACCOUNT THE GREATER CONVENI ENCE AND EFFI CI ENCY OF CONDENSER
TUNING  THE ALLOMNCE OF ONLY 65% WAS ON THE THEORY THAT | F THE

PARTI ES HAD NEGOTI ATED FOR THE USE OF THE | NVENTI ON THE PRI CE WOULD
HAVE BEEN LESS THAN THE COST TO THE GOVERNVMENT OF THE AVAI LABLE
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ALTERNATI VE MEANS OF TUNI NG

I N COVPUTI NG THE DAMAGES THE COURT APPARENTLY DI D NOT TAKE | NTO
ACCOUNT OR ATTEMPT TO APPRAI SE ANY CONTRI BUTI ON VWHI CH MAY HAVE BEEN
MADE BY THE | MPROVEMENT OVER MARCONI VHI CH THE GOVERNMENT ASSERTS WAS
I NCLUDED I N THE ACCUSED DEVI CES. THE COURT FOUND THAT WHERE THE
CONDENSER |'S CONNECTED IN SERIES WTH THE | NDUCTANCE CO LS I N THE
ANTENNA | T "CAN BE USED TO SHORTEN THE NATURAL RESONANT WAVE LENGTH OF
THE ANTENNA CI RCUI T BUT CANNOT LENGTHEN | T BEYOND WHAT WOULD BE THE
RESONANT WAVE LENGTH | F THE CONDENSER WERE NOT PRESENT." ON THE OTHER
HAND, |I'T FOUND THAT WHEN THE CONDENSER | S CONNECTED | N PARALLEL I T
ENABLES THE PERI CDI CI TY OF THE ANTENNA TO BE LONERED, PERM TTI NG THE
RECEPTI ON OF LONGER WAVE- LENGTHS.

THE COMPUTATI ON OF DAMAGES WAS BASED ON THE PREM SE THAT THE

ADVANTAGE TO THE GOVERNMENT RESULTI NG FROM THE | NFRI NGEMENT WAS DERI VED
FROM THE ABI LI TY WHI CH THE ACCUSED DEVI CES HAD THUS ACQUI RED TO RECEI VE
LONGER WAVE- LENGTHS. BUT THERE WAS SUBSTANTI AL TESTI MONY THAT THE
ARRANGEMENT DI SCLOSED BY MARCONI ' S SPECI FI CATI ONS WAS | N EFFECT A
CONNECTI ON I N SERIES WHI CH DI D NOT' MAKE POSSI BLE RECEPTI ON OF LONGER
WAVE- LENGTHS, AS DI D THE ARRANGEMENT I N THE ACCUSED DEVI CES. AND THE
COURT NOWHERE FCOUND THAT THE ARRANGEMENT COVERED BY MARCONI 'S CLAIM 16
DI D MAKE PGOSSI BLE SUCH RECEPTI ON.  THE APPROPRI ATE EFFECT TO BE G VEN
TO TH S TESTI MONY IS | MPORTANT I N THE LI GHT OF THE RECOGNI ZED DOCTRI NE
THAT I F A DEFENDANT HAS ADDED " NON- 1 NFRI NG NG AND VALUABLE | MPROVEMENTS
VWH CH HAD CONTRI BUTED TO THE MAKI NG OF THE PROFITS," I T IS NOT LI ABLE
FOR BENEFI TS RESULTI NG FROM SUCH | MPROVEMENTS.  VESTI NGHOUSE ELECTRI C
CO V. WAGNER MFG. CO., 225 U. S. 604, 614-15, 616-17; SHELDON V. METRO
GOLDWYN CORP., 309 U. S. 390, 402-406, AND CASES CI TED. FIND NG LXII1I
THAT THE GOVERNMENT WAS USI NG " APPARATUS COM NG W THI N THE TERM NOLOGY
OF CLAIM 16," AND FI NDI NG 23 ON THE ACCOUNTI NG THAT THE ACCUSED DEVI CES
"I NFRI NGE CLAIM 16 OF THE MARCONI PATENT," G VE NO AID I N SOLVI NG TH S
PROBLEM FOR THEY ARE NOT ADDRESSED TO THE QUESTI ON WHETHER, ASSUM NG

I NFRI NGEMENT, THE GOVERNMENT HAS MADE | MPROVEMENTS VWH CH OF THEMSELVES
ARE NON- | NFRI NG NG,  THAT CAN ONLY BE AFFORDED BY FI NDI NGS WHI CH

APPRAI SE THE EVI DENCE, ESTABLI SH THE SCOPE OF MARCONI 'S CLAI M AND THE
NATURE AND EXTENT OF THE DI FFERENCE I N FUNCTI ON, | F ANY, BETWEEN THE
DEVI CE CLAI MED BY MARCONI AND THOSE USED BY THE GOVERNMENT, AND

DETERM NE WHETHER ANY DI FFERENCES SHOWN TO EXI ST CONSTI TUTE A " NON

I NFRI NG NG | MPROVEMENT" FOR WHI CH MARCONI DESERVES NO CREDI T.

THE JUDGMVENT AS TO CLAIM 16 WLL BE VACATED AND THE CAUSE REMANDED
FOR FURTHER PROCEEDI NGS.

THE FLEM NG PATENT NO. 803, 684.

THE FLEM NG PATENT, ENTI TLED: "1 NSTRUMENT FOR CONVERTI NG ALTERNATI NG
ELECTRI C CURRENTS | NTO CONTI NUOUS CURRENTS" WAS APPLI ED FOR APRIL 19,
1905, AND GRANTED ON NOVEMBER 7, 1905 TO THE MARCONI COWPANY, AS

ASSI GNEE OF FLEM NG | TS SPECI FI CATI ONS STATE THAT "THI S | NVENTI ON
RELATES TO CERTAI N NEW AND USEFUL DEVI CES FOR CONVERTI NG ALTERNATI NG
ELECTRI C CURRENTS, AND ESPECI ALLY HI GH FREQUENCY ALTERNATI NG ELECTRI C
CURRENTS OR ELECTRI C OSCI LLATI ONS, | NTO CONTI NUCUS ELECTRI C CURRENTS
FOR THE PURPOSE OF MAKI NG THEM DETECTABLE BY AND MEASURABLE W TH

ORDI NARY DI RECTCURRENT | NSTRUMENTS, SUCH AS A ' M RROR- GALVANOMETER COF
THE USUAL TYPE OR ANY ORDI NARY DI RECT- CURRENT AMMETER " FLEM NG S
DRAW NGS AND SPECI FI CATI ONS SHOW A COVBI NATI ON APPARATUS BY WHI CH
ALTERNATI NG CURRENT | MPULSES RECEI VED THROUGH AN ANTENNA CI RCUI T
CONTAI NI NG THE PRI MARY OF A TRANSFORMER ARE | NDUCED | N THE SECONDARY OF
THE TRANSFORMER. TO ONE END OF THE SECONDARY CO L |'S CONNECTED A
CARBON FI LAMENT LI KE THAT OF AN | NCANDESCENT ELECTRI C LAMP, VWHICH I S
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HEATED BY A BATTERY. SURRCUNDI NG BUT NOT TOUCH NG THE FI LAMENT, IS A
CYLI NDER OF ALUM NUM OPEN AT THE TOP AND BOTTOM WHI CH IS CONNECTED
WTH THE OTHER END OF THE SECONDARY. THE CYLI NDER AND FI LAMENT ARE
ENCLOSED | N AN EVACUATED VESSEL SUCH AS AN CRDI NARY ELECTRI C LAVP

BULB. AN | NDI CATI NG | NSTRUMENT OR GALVANOMETER |'S SO LOCATED IN THI' S
CIRCUT AS TO RESPOND TO THE FLOW OF CURRENT IN IT. THE SPECI FI CATI ONS
EXPLAI N THE OPERATI ON CF TH S DEVI CE:

"TH' S ARRANGEMENT DESCRI BED ABOVE OPERATES AS AN ELECTRI C VALVE AND
PERM TS NEGATI VE ELECTRICI TY TO FLOW FROM THE HOT CARBON B TO THE METAL
CYLINDER C, BUT NOT I N THE REVERSE DI RECTI ON, SO THAT THE ALTERNATI ONS
INDUCED IN THE CO L K BY THE HERTZI AN WAVES RECEI VED BY THE AERI AL W RE
N ARE RECTI FI ED OR TRANSFORMED | NTO A MORE OR LESS CONTI NUOUS CURRENT
CAPABLE OF ACTUATI NG THE GALVANOMETER L BY VWH CH THE SI GNALS CAN BE
READ. "

THE SPECI FI CATI ONS FURTHER STATE:

" ... THE AERIAL WRE N MAY BE REPLACED BY ANY CIRCU T I N WH CH
THERE 1S AN ALTERNATI NG ELECTROMOTI VE FORCE, WHETHER OF LOW FREQUENCY
OR OF H GH FREQUENCY ... "

"HENCE THE DEVI CE MAY BE USED FOR RECTI FYI NG El THER HI GH FREQUENCY OR
LOW FREQUENCY ALTERNATI NG CURRENTS OF ELECTRI CAL OSCl LLATIONS ... "
ONLY CLAIMS 1 AND 37 OF THE PATENT ARE IN SUI'T. THEY READ AS
FOLLOWE:

"1. THE COVBI NATI ON OF A VACUQUS VESSEL, TWD CONDUCTORS ADJACENT TO
BUT NOT' TOUCHI NG EACH OTHER I N THE VESSEL, MEANS FOR HEATI NG ONE OF THE
CONDUCTORS, AND A CIRCUI'T OUTSI DE THE VESSEL CONNECTI NG THE TWO
CONDUCTORS.

"37. AT A RECEIVING STATION IN A SYSTEM OF W RELESS TELEGRAPHY
EMPLOYI NG ELECTRI CAL OSCl LLATI ONS OF H GH FREQUENCY A DETECTOR

COVPRI SI NG A VACUQUS VESSEL, TWO CONDUCTORS ADJACENT TO BUT NOT
TOUCH NG EACH OTHER I N THE VESSEL, MEANS FOR HEATI NG ONE OF THE
CONDUCTORS, A CRCU T QUTSI DE OF THE VESSEL CONNECTI NG THE TWO
CONDUCTORS, MEANS FOR DETECTI NG A CONTI NUOUS CURRENT IN THE CI RCUI T,
AND MEANS FOR | MPRESSI NG UPON THE CI RCU T THE RECEI VED OSCI LLATI ONS. "

THE CURRENT APPLI ED TO THE FI LAMENT OR CATHODE BY THE BATTERY SETS UP
A FLOW OF ELECTRONS ( NEGATI VE ELECTRI C CHARGES) FROM THE HEATED
CATHODE, WH CH ARE ATTRACTED TO THE COLD PLATE OR ANODE WHEN THE LATTER
I'S POSI Tl VELY CHARGED. WHEN AN ALTERNATI NG CURRENT IS SET UP I N THE
CIRCU T CONTAI NI NG THE CATHODE, ANCDE, AND SECONDARY OF THE
TRANSFORMER, THE ELECTRONI C DI SCHARGE FROM THE CATHODE CLCSES THE
CIRCU T AND PERM TS A CONTI NUOUS FLOW OF ELECTRICI TY THROUGH I T WHEN
THE PHASE OF THE CURRENT | S SUCH THAT THE ANCDE | S POSI TI VELY CHARCED,
VWH LE PREVENTI NG ANY FLOW OF CURRENT THROUGH THE TUBE WHEN THE ANCDE | S
NEGATI VELY CHARGED. THE ALTERNATI NG CURRENT | S THUS RECTI FI ED SO AS TO
PRODUCE A CURRENT FLOW NG ONLY IN ONE DI RECTI ON. SEE DEFOREST RADI O
CO V. CGENERAL ELECTRIC CO, 283 U. S. 664; RADI O CORPCRATI ON V. RADI O
LABORATORI ES, 293 U. S. 1; DETROLA RADI O CORP. V. HAZELTI NE CORPORATI ON,
313 U. S 259.

CLAIMS 1 AND 37 OF THE FLEM NG PATENT ARE | DENTI CAL I N THEI R
STRUCTURAL ELEMENTS. BOTH CLAIM THE VACUUM TUBE, AND THE TWO
ELECTRODES CONNECTED BY A CIRCU T QUTSI DE THE TUBE, ONE ELEMENT BEI NG
HEATED. THE CLAI M5 DI FFER ONLY I N THAT CLAI M 37 | NCLUDES " MEANS FOR
DETECTI NG' THE CONTI NUOUS OR DI RECT CURRENT I N THE ANGCDE- CATHODE
CIRCU T, AND "MEANS FOR | MPRESSI NG UPON THE CI RCUI T THE RECEIl VED
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OSCI LLATI ONS" FROM THE TRANSFORMER CO L OF THE ANTENNA Cl RCUI T.

I N THE PATENT AS ORI G NALLY | SSUED THERE HAD BEEN ANOTHER DI FFERENCE
BETWEEN THE TWO CLAI MS.  CLAI M 37 DESCRI BES THE TUBE AS BEI NG USED "IN
A SYSTEM OF W RELESS TELEGRAPHY EMPLOYI NG ELECTRI CAL OSCI LLATI ONS OF
H GH FREQUENCY." NO SUCH LI M TATI ON WAS PLACED ON CLAIM 1 AS

ORI G NALLY CLAI MED, AND THE SPECI FI CATI ONS ALREADY QUOTED PLAI NLY
CONTEMPLATED THE USE OF THE CLAI MED DEVI CE WTH LOWAS VELL AS H GH
FREQUENCY CURRENTS. THI'S DI STI NCTI ON WAS ELI M NATED BY A DI SCLAI MER
FI LED BY THE MARCONI COVPANY NOVEMBER 17, 1915, RESTRI CTI NG THE

COMBI NATI ON OF THE ELEMENTS OF CLAIM 1 TO A USE "I N CONNECTI ON W TH
H GH FREQUENCY ALTERNATI NG ELECTRI C CURRENTS OR ELECTRI C OSCI LLATI ONS
OF THE ORDER EMPLOYED | N HERTZI AN WAVE TRANSM SSI ON, " AND DELETI NG
CERTAI N REFERENCES TO LOW FREQUENCI ES | N THE SPECI FI CATI ONS. THE
RESULT OF THE DI SCLAI MER WAS TO LIM T BOTH CLAIM5 TO THE USE OF THE
PATENTED DEVI CE FOR RECTI FYI NG H GH FREQUENCY ALTERNATI NG WAVES OR
CURRENTS SUCH AS WERE EMPLOYED I N W RELESS TELEGRAPHY.

THE EARLI EST DATE ASSERTED FOR FLEM NG S | NVENTI ON, AS LI M TED BY THE
DI SCLAI MER, |S NOVEMBER 16, 1904. TWENTY YEARS BEFORE, ON OCTOBER 21,
1884, EDI SON HAD SECURED UNI TED STATES PATENT NO 307,031. INH S
SPECI FI CATI ONS HE STATED:

"I HAVE DI SCOVERED THAT | F A CONDUCTI NG SUBSTANCE | S | NTERPOSED
ANYWHERE I N THE VACUOUS SPACE W THI N THE G_LOBE OF AN | NCANDESCENT
ELECTRI C LAMP, AND SAI D CONDUCTI NG SUBSTANCE | S CONNECTED QUTSI DE OF
THE LAMP WTH ONE TERM NAL, PREFERABLY THE POCSI TI VE ONE, OF THE

| NCANDESCENT CONDUCTOR, A PORTION OF THE CURRENT WLL, WHEN THE LAMP IS
I N OPERATI ON, PASS THROUGH THE SHUNT-CI RCU T THUS FORVED, WHI CH SHUNT

I NCLUDES A PORTI ON OF THE VACUOUS SPACE WTHI N THE LAMP. TH S CURRENT
I HAVE FOUND TO BE PROPORTI ONAL TO THE DEGREE OF | NCANDESCENCE OF THE
CONDUCTOR OR CANDLEPONER OF THE LAMP." EDI SON PROPOSED TO USE THI S

DI SCOVERY AS A MEANS OF "I NDI CATI NG VARI ATIONS | N THE ELECTRO MOTI VE
FORCE IN AN ELECTRIC CITRCU T, " BY CONNECTI NG A LAMP THUS EQUI PPED AT A
PO NT WHERE THE CURRENT WAS TO BE MEASURED. THE DRAW NGS OF HI S PATENT
SHOW AN ELECTRI C CI RCU T, | NCLUDI NG A FI LAMENT ( CATHODE) AND A PLATE
(ANOCDE) BOTH "IN THE VACUOUS SPACE WTHI N THE GLOBE" - AN ELECTRIC

LI GAT BULB. THE SHUNT-ClI RCU T EXTENDS FROM THE PLATE THROUGH A
GALVANOVETER TO THE FI LAMENT. HI S SPECI FI CATI ONS DI SCLOSE THAT THE
VACUQUS SPACE WTHIN THE GLOBE | S A CONDUCTOR OF CURRENT BETWEEN THE
PLATE ANODE AND THE FI LAMENT; THAT THE STRENGITH OF THE CURRENT | N THE
FI LAMENT- TO- PLATE Cl RCUI T THROUGH THE VACUUM DEPENDS UPON THE DEGREE OF
I NCANDESCENCE AT THE FI LAMENT; AND THAT THE PLATE ANCDE | S PREFERABLY
CONNECTED TO THE POSI Tl VE SI DE OF THE CURRENT SUPPLY. THE CLAI M5 OF
THE PATENT ARE FOR THE COMBI NATI ON OF THE FI LAMENT, PLATE AND

I NTERCONNECTI NG CI RCUI T, | NCLUDI NG THE GALVANOVETER. CLAIM 5, A

TYPI CAL CLAIM READS AS FOLLOWE:

"THE COVBI NATI ON, W TH AN | NCANDESCENT ELECTRIC LAVMP, OF A CRCU T

HAVI NG ONE TERM NAL | N THE VACUQUS SPACE W THI N THE GLOBE OF SAI D LAMP,
AND THE OTHER CONNECTED W TH ONE SI DE OF THE LAVMP-CIRCU T, AND

ELECTRI CALLY CONTROLLED COR OPERATED APPARATUS IN SAID Cl RCUI T,
SUBSTANTI ALLY AS SET FORTH. "

THE STRUCTURE DI SCLCSED IN FLEM NG S CLAIM5 1 AND 37 THUS DI FFERED I N
NO MATERI AL RESPECT FROM THAT DI SCLOSED BY EDI SON.  SINCE FLEM NG S
ORIG@ NAL CLAIM 1 IS MERELY FOR THE STRUCTURE, | T READS DI RECTLY ON
EDI SON'S CLAIM 5 AND COULD NOT BE TAKEN AS | NVENTI ON OVER | T.

FLEM NG USED THI S STRUCTURE FOR A DI FFERENT PURPOSE THAN EDI SON.
EDI SON DI SCLOSED THAT HI S DEVI CE OPERATED TO PASS A CURRENT ACROSS THE
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VACUQUS SPACE W THI N THE TUBE BETWEEN FI LAMENT AND PLATE. HE USED THI S
CURRENT AS A MEANS OF MEASURI NG THE CURRENT PASSI NG THRCOUGH THE

FI LAMENT CIRCU T. FLEM NG |IN H S SPECI FI CATI ONS, DI SCLOSED THE USE OF
H' S TUBE AS A RECTI FI ER OF ALTERNATI NG CURRENTS, AND IN CLAIM 37 HE
CLAI MED THE USE OF THAT APPARATUS AS A MEANS OF RECTI FYI NG ALTERNATI NG
CURRENTS OF RADI O FREQUENCY. BUT IN THI'S USE OF THE TUBE TO CONVERT
ALTERNATI NG | NTO DI RECT CURRENTS THERE WAS NO NOVELTY FOR I T HAD BEEN
DI SCLOSED BY OTHERS AND BY FLEM NG HI MSELF LONG BEFORE FLEM NG S

I NVENTI ON DATE.

ON JANUARY 9, 1890, TEN YEARS BEFORE FLEM NG FI LED H' S APPLI CATI CN,
HE STATED IN A PAPER READ BEFORE THE ROYAL SOCI ETY OF LONDON:

"I'T HAS BEEN KNOMN FOR SOVE TI ME THAT | F A PLATI NUM PLATE OR WRE | S
SEALED THROUGH THE GLASS BULB OF AN ORDI NARY CARBON FI LAMENT

I NCANDESCENT LAVP, TH' S METALLI C PLATE BEI NG QUI TE QUT OF CONTACT WTH
THE CARBON CONDUCTOR, A SENSI TI VE GALVANOVETER CONNECTED BETWEEN THI S
| NSULATED METAL PLATE ENCLOSED I N THE VACUUM AND THE EXTERNAL PCSI T1 VE
ELECTRODE OF THE LAMP | NDI CATES A CURRENT OF SOVE M LLI AMPERES PASSI NG
THROUGH | T WHEN THE LAVP IS SET I N ACTI ON, BUT THE SAME | NSTRUVENT WHEN
CONNECTED BETWEEN THE NEGATI VE ELECTRODE OF THE LAMP AND THE | NSULATED
METAL PLATE | NDI CATES NO SENSI BLE CURRENT. TH S PHENOVENON | N CARBON
| NCANDESCENCE LAMPS WAS FI RST OBSERVED BY MR EDI SON, I N 1884, AND
FURTHER EXAM NED BY MR W H. PREECE, IN 1885." PROCEEDI NGS OF THE
ROYAL SCCI ETY OF LONDON, VO.. 47, PP. 118-9.

FLEM NG S 1890 PAPER FURTHER PO NTED OUT THAT THE VACUOUS SPACE
"POSSESSES A CURI QUS UNI LATERAL CONDUCTI VI TY"; THAT IS, |IT PERM TS
CURRENT TO " FLOW ACROSS THE VACUOUS SPACE FROM THE HOT CARBON ( CATHODE)
TO THE COOLER METAL PLATE (ANOCDE), BUT NOT I N THE REVERSE DI RECTI ON. "
ID. 122. HE NOTED THE ABILITY OF THE TUBE TO ACT AS A RECTI FI ER OF
ALTERNATI NG CURRENT, SAYI NG

"WHEN THE LAVP | S ACTUATED BY AN ALTERNATI NG CURRENT A CONTI NUCUS
CURRENT IS FOUND FLOW NG THROUGH A GALVANOMVETER, CONNECTED BETWEEN THE
| NSULATED PLATE AND ElI THER TERM NAL OF THE LAVP. THE DI RECTI ON OF THE
CURRENT THROUGH THE GALVANOVETER IS SUCH AS TO SHOW THAT NEGATI VE
ELECTRICITY | S FLON NG FROM THE PLATE THROUGH THE GALVANOVETER TO THE
LAVP TERM NAL." 1D. 120.

FLEM NG S PAPER THUS NOTED, CONTRARY TO THE THEN POPULAR CONCEPTI ON,
THAT I'T IS NEGATI VE ELECTRICI TY WH CH FLOAS FROM CATHCDE TO ANOCDE, BUT
HE EVMPHASI ZED THAT EVEN THI S HAD BEEN A PART OF GENERAL SCI ENTI FI C
KNOALEDGE, AS FOLLOWE:

"THE EFFECT OF HEATI NG THE NEGATI VE ELECTRODE | N FACI LI TATI NG

DI SCHARGE THROUGH VACUQUS SPACES HAS PREVI QUSLY BEEN DESCRI BED BY W

H TTORF (' ANNALEN DER PHYSIK UND CHEM E," VOL. 21, 1884, P. 90-139),
AND | T IS ABUNDANTLY CONFI RMED BY THE ABOVE EXPERI MENTS. WE MAY SAY
THAT A VACUQUS SPACE BOUNDED BY TWO ELECTRCODES - ONE | NCANDESCENT, AND
THE OTHER COLD - POSSESSES A UNI LATERAL CONDUCTI VI TY FOR ELECTRI C

DI SCHARGE WHEN THESE ELECTRODES ARE W THI N A DI STANCE OF THE MEAN FREE
PATH OF PROJIECTI ON OF THE MOLECULES WH CH THE | MPRESSED ELECTROMOTI VE
FORCE CAN DETACH AND SEND OFF FROM THE HOT NEGATI VE ELECTRCDE.

"TH' S UNI LATERAL CONDUCTI VI TY OF VACUQUS SPACES HAVI NG UNEQUALLY
HEATED ELECTRODES HAS BEEN EXAM NED BY MM ELSTER AND GEl TEL ( SEE

"W EDEMANN S ANNALEN, ' VOL. 38, 1889, P. 40), AND ALSO BY GCLDSTEI N
("WED. ANN.,' VOL. 24, 1885, P. 83), WHO I N EXPERI MENTS OF VARI QUS

KI NDS HAVE DEMONSTRATED THAT WHEN AN ELECTRI C DI SCHARGE ACROSS A
VACUQUS SPACE TAKES PLACE FROM A CARBON CONDUCTOR TO ANOTHER ELECTRODE,
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THE DI SCHARGE TAKES PLACE AT LOAER ELECTROMOTI VE FORCE VWHEN THE CARBON
CONDUCTOR | S THE NEGATI VE ELECTRCDE AND | S RENDERED | NCANDESCENT. " | D.
125-6.

FLEM NG S REFERENCE | N TH' S PUBLI CATI ON TO THE UNI LATERAL

CONDUCTI VI TY OF THE VACUOUS SPACE BETWEEN CATHODE AND ANODE, AND THE
CONSEQUENT ABILITY OF THE TWO TO DERI VE A CONTI NUGUS UNI DI RECTI ONAL
CURRENT FROM AN ALTERNATI NG CURRENT WAS A RECOGNI TI ON THAT THE EDI SON
TUBE EMBODYI NG THE STRUCTURE DESCRI BED COULD BE USED AS A RECTI FI ER OF
ALTERNATI NG CURRENT. TH S KNOALEDGE, DI SCLOSED BY PUBLI CATI ON MORE
THAN TWD YEARS BEFORE FLEM NG S APPLI CATI ON, WAS A BAR TO ANY CLAI M FOR
A PATENT FOR AN | NVENTI ON EMBCODYI NG THE PUBLI SHED DI SCLOSURE. R S.
SECS. 4886, 4920; 35 U S . C. SECS. 31, 69. WAGNER V. MECCANO LTD., 246
F. 603, 607, CF. MUNCIE GEAR CO V. QUTBOARD CO., SUPRA, 766.

I'T I'S UNNECESSARY TO DECI DE WHETHER FLEM NG S USE OF THE EDI SON

DEVI CE FOR THE PURPOSE OF RECTI FYI NG H GH FREQUENCY HERTZI AN WAVES, AS
DI STI NGUI SHED FROM LOW FREQUENCY WAVES, | NVOLVED | NVENTI ON OVER THE

PRI OR ART, OR WHETHER THE COURT BELOW RI GHTLY HELD THAT THE DEVI CES
USED BY THE GOVERNMENT DI D NOT | NFRI NGE THE CLAI M5 SUED UPQN, FOR WE
ARE OF THE OPI NI ON THAT THE COURT WAS RI GHT I N HOLDI NG THAT FLEM NG S
PATENT WAS RENDERED | NVALI D BY AN | MPROPER DI SCLAIMER. | T IS PLAIN
THAT FLEM NG S ORIG NAL CLAIM 1, SO FAR AS APPL| CABLE TO USE WTH LOW
FREQUENCY ALTERNATI NG CURRENTS, | NVOLVED NOTHI NG NEW AS FLEM NG

H MSELF MUST HAVE KNOM IN VIEWOF H' S 1890 PAPER, AND AS HE RECOGNI ZED
BY H' S DI SCLAI MER | N 1915, MADE TVENTY- FI VE YEARS AFTER H S PAPER WAS
PUBLI SHED AND TEN YEARS AFTER H S PATENT HAD BEEN ALLOWNED. | TS

I NVALI DI TY WOULD DEFEAT THE ENTI RE PATENT UNLESS THE | NVALI D PORTI ON
HAD BEEN CLAI MED " THROUGH | NADVERTENCE, ACCI DENT, OR M STAKE, AND

W THOUT ANY FRAUDULENT OR DECEPTI VE | NTENTI ON, * AND WAS ALSO DI SCLAI MED
W THOUT " UNREASONABLE" NEGLECT OR DELAY. R S. SECS. 4917, 4922; 35

U S. C SECS. 65, 71; ENSTEN V. SIMON ASCHER & CO., 282 U. S. 445, 452;
ALTOONA THEATRES V. TRI-ERGON CORP., 294 U.S. 477, 493; MAYTAG CO. V.
HURLEY CO., 307 U.S. 243.

VWE NEED NOT STOP TO | NQUI RE WHETHER, AS THE GOVERNMENT CONTENDS, THE
SUBJECT MATTER OF THE DI SCLAI MER WAS | MPROPER AS | N EFFECT ADDI NG A NEW
ELEMENT TO THE CLAIM  SEE M LCOR STEEL CO. V. FULLER CO., 316 U.S.

143, 147-8. FOR WE TH NK THAT THE COURT BELOW WAS CORRECT | N HOLDI NG
THAT THE FLEM NG PATENT WAS | NVALI D BECAUSE FLEM NG S CLAI M FOR " MORE
THAN HE HAD | NVENTED' WAS NOT | NADVERTENT, AND H S DELAY I N MAKI NG THE
DI SCLAI MER WAS " UNREASONABLE. " BOTH OF THESE ARE QUESTI ONS OF FACT,

BUT SINCE THE COURT IN I'TS OPI NI ON PLAI NLY STATES | TS CONCLUSI ONS AS TO
THEM AND THOSE CONCLUSI ONS ARE SUPPCRTED BY SUBSTANTI AL EVI DENCE, | TS
OM SSI ON TO MAKE FORMAL FI NDI NGS OF FACT |S | MVATERI AL.  ACT OF MAY 22,
1939, 53 STAT. 752, 28 U.S.C. SEC. 288(B); CF. AMERI CAN PROPELLER CO

V. UNI TED STATES, 300 U.S. 475, 479-80; CREAT LAKES DREDGE & DOCK CO

V. HUFFMAN, 319 U S. 293.

THE PURPCSE OF THE RULE THAT A PATENT IS INVALID IN I TS ENTIRETY I F
ANY PART OF | T BE INVALID IS THE PROTECTI ON OF THE PUBLI C FROM THE
THREAT OF AN | NVALI D PATENT, AND THE PURPOSE OF THE DI SCLAI MER STATUTE
'S TO ENABLE THE PATENTEE TO RELI EVE H MSELF FROM THE CONSEQUENCES OF
MAKI NG AN I NVALID CLAIMIF HE | S ABLE TO SHOW BOTH THAT THE | NVALI D
CLAI M WAS | NADVERTENT AND THAT THE DI SCLAI MER WAS MADE W THOUT
UNREASONABLE NEGLECT OR DELAY. ENSTEN V. SI MON ASCHER & CO., SUPRA.
HERE THE PATENTEE HAS SUSTAI NED NEI THER BURDEN.

FLEM NG S PAPER OF 1890 SHOWED HI S OMN RECOGNI TI ON THAT HI' S CLAIM OF

USE OF HI' S PATENT FOR LOW FREQUENCY CURRENTS WAS ANTI CI PATED BY EDI SON
AND OTHERS. | T TAXES CREDULI TY TO SUPPCSE, IN THE FACE OF TH S
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PUBLI CATI ON, THAT FLEM NG S CLAIM FOR USE OF THE EDI SON TUBE W TH LOW
FREQUENCY CURRENTS WAS MADE " THROUGH | NADVERTENCE, ACCI DENT OR

M STAKE, " WHICH | S PREREQUI SITE TO A LAWFUL DI SCLAI MER.  NO EXPLANATI ON
OR EXCUSE | S FORTHCOM NG FOR HI'S CLAI M OF | NVENTI ON OF A DEVI CE WH CH
HE HAD SO OFTEN DEMONSTRATED TO BE OLD I N THE ART, AND WH CH HE HAD
SPECI FI CALLY AND CONSI STENTLY ATTRI BUTED TO EDI SON. NOR IS ANY
EXPLANATI ON OFFERED FOR THE DELAY OF THE PATENTEE - THE MARCONI COWVPANY
- I N WAI TI NG TEN YEARS TO DI SCLAIM THE USE OF THE DEVI CE WTH LOW
FREQUENCY CURRENTS AND TO RESTRICT I T TO A USE WTH H GH FREQUENCY
HERTZI AN WAVES WHI CH EDI SON HAD PLAI NLY FORESHADOWED BUT NOT CLAI MED.
FOR TEN YEARS THE FLEM NG PATENT WAS HELD OQUT TO THE PUBLIC AS A
MONOPCLY OF ALL I TS CLAI MED FEATURES. THAT WAS TOO LONG I N THE ABSENCE
OF ANY EXPLANATI ON OR EXCUSE FCOR THE DELAY, AND HENCE IN THI S CASE WAS
LONG ENCUGH TO | NVALI DATE THE PATENT. THE CONCLUSI ON OF THE COURT OF
CLAI M5 NOT ONLY HAS SUPPORT | N THE EVI DENCE, BUT WE CAN HARDLY SEE HOW
ON TH' S RECORD ANY OTHER COULD HAVE BEEN REACHED. THE MARCONI
COMPANY' S CONTENTI ON THAT | T NOMHERE APPEARS THAT FLEM NG WAS NOT THE
FI RST I NVENTOR OF THE USE OF THE PATENTED DEVI CE TO RECTI FY H GH
FREQUENCY ALTERNATI NG CURRENTS | S | RRELEVANT TO THE QUESTI ON OF THE
SUFFI CI ENCY OF THE DI SCLAI MER. THE DI SCLAI MER | TSELF IS AN ASSERTI ON
THAT THE CLAI MED USE OF THE | NVENTI ON W TH LOW FREQUENCI ES WAS NOT THE
I NVENTI ON OF THE PATENTEE, WHOSE RI GHTS WERE DERI VED WHOLLY FROM

FLEM NG TH S | MPROPER CLAI M FOR SOVETHI NG NOT THE | NVENTI ON OF THE
PATENTEE RENDERED THE WHOLE PATENT | NVALI D UNLESS SAVED BY A Tl MELY

DI SCLAI MER VHI CH WAS NOT MADE.

THE MARCONI COWMPANY ALSO ASSERTS THAT, AS IT IS SU NG AS ASSI GNEE OF
THE PATENTEE, I T IS UNAFFECTED BY THE PROVI SI ONS OF THE DI SCLAI MER
STATUTES, WHI CH I T CONSTRUES AS RESTRI CTI NG TO THE " PATENTEE" THE
CONSEQUENCES OF UNREASONABLE DELAY I N MAKI NG THE DI SCLAI MER AND AS
EXEMPTI NG THE ASSI GNEE FROM THOSE CONSEQUENCES BY THE SENTENCE " BUT NO
PATENTEE SHALL BE ENTI TLED TO THE BENEFI TS OF TH'S SECTION | F HE HAS
UNREASONABLY NEGLECTED OR DELAYED TO ENTER A DI SCLAIMER. " 35 U.S. C
71. AS THE COURT BELOW FOUND, THE MARCONI COVPANY WAS | TSELF THE
PATENTEE TO WHOM THE PATENT WAS | SSUED ON THE ASSI GNMENT OF FLEM NG S
APPLI CATION I N CONFORM TY TO 35 U. S.C. SEC. 44. THE RI GHT G VEN BY
SEC. 71 TO THE PATENTEE OR HI S ASSI GNEES TO SUE FOR | NFRI NGEMENT UPON A
PROPER DI SCLAI MER OBVI QUSLY DCES NOT RELI EVE THE PATENTEE FROM THE
CONSEQUENCES OF H' S FAI LURE TO COWLY W TH THE STATUTE BECAUSE HE
ACQUI RED HI' S PATENT UNDER AN ASSI GNMENT OF THE APPLI CATI ON.  ALTOONA
THEATRES V. TRI - ERGON CORP., SUPRA; MAYTAG CO. V. HURLEY CO., SUPRA,
FRANCE MFG. CO V. JEFFERSON ELECTRIC CO., 106 F.2D 605, 610. SUCH A
CONTENTI ON | S NOT' SUPPORTED BY THE WORDS OF THE STATUTE AND | F ALLONED
WOULD PERM T THE NULLI FI CATI ON OF THE DI SCLAI MER STATUTE BY THE

EXPEDI ENT OF AN ASSI GNMVENT OF THE APPLI CATI ON.  WE NEED NOT CONSI DER
WHETHER ONE VWHO HAS TAKEN AN ASSI GNMENT OF A PATENT AFTER I TS | SSUANCE
WOULD HAVE ANY GREATER RI GHTS THAN HI' S ASSI GNOR | N THE EVENT OF THE
LATTER S UNDUE DELAY IN FILING A DI SCLAI MER. COVPARE APEX ELECTRI CAL
MG CO. V. MAYTAG CO., 122 F.2D 182, 189.

THE JUDGMENT I N NO. 373 IS VACATED AND THE CAUSE REVMANDED TO THE
COURT OF CLAI M5 FOR FURTHER PRCCEEDI NGS NOT | NCONSI STENT WTH THI S
OPI NI ON.

THE JUDGMENT I N NO. 369 IS AFFI RMED. SO ORDERED.
FN1 ON NOVEMBER 20, 1919, THE MARCONI COVPANY ASSI GNED TO THE RADI O
CORPORATI ON OF AMERI CA ALL OF | TS ASSETS, | NCLUDI NG THE PATENTS HERE I N

SU T, BUT RESERVED, AND AGREED TO PROSECUTE, THE PRESENT CLAI M5 AGAI NST
THE UNI TED STATES, ON WHICH I'T HAD I NSTI TUTED SU T ON JULY 29, 1916.
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FN2 SEE MARCONI W RELESS TEL. CO V. NATI ONAL ELECTRI C SI GNALLI NG
CO, 213 F. 815, 825, 829-31; ENCYCLOPEDI A BRI TANNI CA (14TH ED.) VOL.
14, P. 869; DUNLAP, MARCONI, THE MAN AND HI S W RELESS; JACOT AND

COLLI ER, MARCONI - MASTER OF SPACE;, VYVYAN, W RELESS OVER THI RTY YEARS;,
FLEM NG, ELECTRI C WAVE TELEGRAPHY, 426-443.

MARCONI WAS GRANTED EI GHT OTHER UNI TED STATES PATENTS FOR W RELESS
APPARATUS ON APPLI CATI ONS FI LED BETWEEN THE FI LI NG DATES OF NCS.

586, 193 AND 763, 772. THEY ARE NCS. 624, 516, 627,650, 647,007, 647,008,
647, 009, 650,109, 650,110, 668, 315.

FN3 CAPACITY | S THE PROPERTY OF AN ELECTRI CAL Cl RCUI T WHI CH ENABLES

| T TO RECEI VE AND STORE AN ELECTRI CAL CHARGE WHEN A VOLTAGE | S APPLI ED
TO IT, AND TO RELEASE THAT CHARGE AS THE APPLI ED VOLTAGE | S W THDRAWN,
THEREBY CAUSI NG A CURRENT TO FLOWIN THE CIRCU T. ALTHOUGH ANY
CONDUCTOR OF ELECTRICI TY HAS CAPACI TY TO SOVE DEGREE, THAT PROPERTY | S
SUBSTANTI ALLY ENHANCED IN A CIRCUI T BY THE USE OF A CONDENSER,

CONSI STI NG OF TWD OR MORE METAL PLATES SEPARATED BY A NON- CONDUCTOR,
SUCH THAT WHEN A VOLTAGE IS APPLI ED TO THE CI RCU T ONE PLATE W LL
BECOVE POSI TI VELY AND THE OTHER NEGATI VELY CHARGED.

SELF- I NDUCTANCE IS THE PROPERTY CF A CTRCU T BY WH CH, WHEN THE
AMOUNT OR DI RECTI ON OF THE CURRENT PASSI NG THROUGH I T IS CHANGED, THE
MAGNETI C STRESSES CREATED | NDUCE A VOLTAGE OPPOSED TO THE CHANGE.
ALTHOUGH ANY CONDUCTOR HAS SELF- 1 NDUCTANCE TO SOME DEGREE, THAT
PROPERTY | S MOST MARKED I N A CO L.

SEE GENERALLY ALBERT, ELECTRI CAL FUNDAMENTALS OF COMVUNI CATI ON, CHS.

V, VI, VII, AND | X; TERVAN, RADI O ENG NEERING, CHS. Il AND II1;
MORECROFT, PRI NCI PLES OF RADI O COWUNI CATION, CHS. I, I, I1l; LAUER
AND BROAN, RADI O ENGA NEERI NG PRI NCI PLES, CHS. | AND | 1I.

FN4 A COHERER WAS A DEVI CE DI SCLOSED BY BRANLY AS EARLY AS 1891. IT
WAS USED BY LODGE | N EXPERI MENTS DESCRI BED I N THE LONDON ELECTRI Cl AN
FOR JUNE 15, 1894, P. 189, AND WAS | N COVWWON USE THEREAFTER AS A
DETECTOR OF RADI O WAVES UNTI L REPLACED BY THE CRYSTAL AND THE
CATHODEANCDE TUBE. THE MOST COVMON FORM CONSI STED OF A TUBE CONTAI NI NG
METAL FILINGS WH CH, I N THEI R NORVAL STATE, WERE A NON- CONDUCTOR. WHEN
PLACED IN A CIRCU T THROUGH WHI CH HI GH FREQUENCY OSClI LLATI ONS PASSED,
THE FI LI NGS ALI GNED THEMSELVES I N A CONTI NUOUS STREAM THROUGH WHI CH THE
LOW FREQUENCY ELECTRI CAL CURRENT OPERATI NG A KEY OR OTHER SI GNALLI NG
DEVI CE COULD PASS. BY MEANS OF A DEVI CE WHI CH TAPPED THE SI DES OF THE
TUBE, THE STREAM OF FI LI NGS WAS BROKEN WHEN THE HI GH FREQUENCY

OSCI LLATI ONS CEASED. THUS THE COHERER WAS A SENSI Tl VE DEVI CE BY VWH CH
VEAK, HI GH FREQUENCY SI GNALS COULD BE MADE TO ACTUATE A LOW FREQUENCY
CURRENT OF SUFFI Cl ENT PONER TO OPERATE A TELEGRAPHI C KEY OR OTHER

DEVI CE PRCODUCI NG A VI SI BLE OR AUDI BLE SI GNAL.

FNS OF THE CLAIMS IN SU T IN NO. 369, CLAIMS 10 AND 20 COVER THE
FOUR-CI RCUI T SYSTEM WH LE CLAIM5 1, 3, 6, 8, 11 AND 12 COVER THE TWO
TRANSM TTER CI RCUI TS AND CLAIMS 2, 13, 14, 17, 18 AND 19 COVER THE TWO
RECEI VER CIRCU TS. CLAIM 10 MERELY PROVI DES THAT THE FOUR ClI RCUI TS BE
I N RESONANCE W TH EACH OTHER AND HENCE DOES NOT PRESCRI BE MEANS OF
ADJUSTI NG THE TUNING. CLAIM 11 LI KEW SE PRESCRI BES NO MEANS OF
ADJUSTMENT. THE OTHER CLAI M5 PROVI DE MEANS OF ADJUSTMENT, EI THER A
"VARI ABLE | NDUCTANCE" (CLAIMS 1, 2, 3, 8, 12, 13, 18, AND 19) OR MORE
GENERALLY " MEANS' FOR ADJUSTI NG THE PERIOD OF THE CIRCUI TS ( CLAI M5 3,
6, 14 AND 17). SOVE OF THE CLAI M5 MERELY PROVI DE MEANS OF ADJUSTI NG
THE TUNING OF THE ANTENNA CIRCU T (CLAIMS 1, 2, 8, 12, AND 13) AND
HENCE DO NOT REQUI RE THAT THE CLOSED CI RCUI TS BE TUNED. OTHERS El THER
SPECI FI CALLY PRESCRI BE THE ADJUSTABLE TUNI NG OF BOTH CI RCUI TS AT
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TRANSM TTER (CLAI MBS 3, 6) OR RECEI VER (CLAI M 18 AND 19) OR BOTH (CLAI M
20) OR ELSE PRESCRI BE "MEANS FOR ADJUSTI NG THE TWO TRANSFORMER- CI RCUI TS
I N ELECTRI CAL RESONANCE W TH EACH OTHER, SUBSTANTI ALLY AS DESCRI BED"
(CLAI MB 14 AND 17).

FN6 A DYNAM CAL THEORY OF THE ELECTROVAGNETI C FI ELD (1864), 155
PHI LOSOPHI CAL TRANSACTI ONS OF THE ROYAL SOCCI ETY 459; 1 SCIENTIFIC
PAPERS OF JAMES CLERK MAXWELL 526.

FN7 SEE THE LONDON ELECTRI Cl AN FOR SEPTEMBER 21, 1888, P. 628.

EBERT, I N THE LONDON ELECTRI CIl AN FOR JULY 6, 1894, P. 333, LIKEW SE
PO NTED OQUT THAT HERTZ' S RECEI VERS ARE " SO ARRANGED THAT THEY SHOW THE
MAXI MUM RESONANT EFFECT WTH A G VEN EXCI TER;, THEY ARE ' ELECTRI CALLY
TUNED. " "

FN8 DE TUNZELMANN SHOWS THAT HERTZ CLEARLY UNDERSTOCD THE PRI NCI PLES
OF ELECTRI CAL RESONANCE. SOVE OF HI'S EARLY EXPERI MENTS WERE DESI GNED
TO DETERM NE WHETHER PRI NCI PLES OF RESONANCE WERE APPLI CABLE TO HI GH
FREQUENCY ELECTRI CAL CIRCU TS. FROM THEM HERTZ CONCLUDED THAT " AN
OSCI LLATORY CURRENT OF DEFI NI TE PERI GD WOULD, OTHER CONDI TI ONS BEI NG
THE SAME, EXERT A MJCH GREATER | NDUCTI VE EFFECT UPON ONE OF EQUAL

PERI OD THAN UPON ONE DI FFERI NG EVEN SLI GHTLY FROM I T." |ID. P. 626.
HERTZ KNEW THAT THE FREQUENCY TO WHICH A CI RCUI T WAS RESONANT WAS A
FUNCTI ON OF THE SQUARE ROOT OF THE PRCODUCT OF THE SELF- 1 NDUCTANCE AND
CAPACI TY IN THE CTRCU T AND BY A FORMJLA SIM LAR TO THAT NOW USED HE
CALCULATED THE APPROXI MATE FREQUENCY OF THE OSCl LLATI ONS PRODUCED BY
H' S TRANSM TTER. | D., SEPTEMBER 28, 1888, 664-5.

FNO FORTNI GHTLY REVI EW NO. 101, FEBRUARY, 1892, 173, 174-5.

FN1O MARTI N, | NVENTI ONS, RESEARCHES AND WRI TI NGS OF NI KOLA TESLA,
PP. 346-8.

FN11 TESLA' S SPECI FI CATI ONS STATE THAT THE CURRENT SHOULD PREFERABLY
BE "OF VERY CONS|I DERABLE FREQUENCY." | N DESCRI BI NG APPARATUS USED
EXPERI MENTALLY BY H M THE SPECI FI CATI ONS STATE THAT THE OSCI LLATI ONS
ARE GENERATED I N THE CHARG NG CI RCU T BY THE PERI ODI C DI SCHARGE OF A
CONDENSER BY MEANS OF "A MECHANI CALLY OPERATED BREAK, " A MEANS WHOSE
EFFECTS ARE SIM LAR TO THOSE OF THE SPARK GAP GENERALLY USED AT TH S
PERI OD I N THE RADI O ART. HE FURTHER STATES THAT THE | NDUCTANCE OF THE
CHARG NG CIRCUI'T I S SO CALCULATED THAT THE " PRI MARY ClI RCUI T VI BRATES
GENERALLY ACCCRDI NG TO ADJUSTMENT, FROM TWO HUNDRED AND THI RTY THOUSAND
TO TWO HUNDRED AND FI FTY THOUSAND TI MES PER SECOND. " THE RANGE OF

RADI O FREQUENCI ES I N USE I'N 1917 WAS SAI D BY A WTNESS FOR THE

PLAI NTI FF TO EXTEND FROM 30, 000 TO 1, 500, 000 CYCLES PER SECOND. THE
RANGE OF FREQUENCI ES ALLOCATED FOR RADI O USE BY THE | NTERNATI ONAL
TELECOMVUNI CATI ON CONVENTI ON, PROCLAI MED JUNE 27, 1934, 49 STAT. 2391,
2459, |S FROM 10 TO 60, 000 KI LOCYCLES (10, 000 TO 60, 000, 000 CYCLES) PER
SECOND, AND THE SPECTRUM OF WAVES OVER VWH CH THE FEDERAL COMMUNI CATI ONS
COWMM SSI ON CURRENTLY EXERCI SES JURI SDI CTI ON EXTENDS FROM 10 TO 500, 000
KI LOCYCLES. CODE OF FEDERAL REGULATIONS, TITLE 47, CH |, SEC 2.71.
THUS TESLA' S APPARATUS WAS | NTENDED TO OPERATE AT RADI O FREQUENCI ES.

FN12 MARCONI 'S PATENT NO. 627,650, OF JUNE 27, 1899, SIM LARLY
SHONED A TWO-CI RCUI' T RECEI VI NG SYSTEM | N WH CH THE COHERER WAS PLACED
IN A CLOSED CIRCUI T VWHI CH WAS | NDUCTI VELY COUPLED W TH A TUNED ANTENNA
CIRCUT. THE COURT OF CLAI M5 FOUND, HOWEVER, THAT THI S PATENT DI D NOT
CLEARLY DI SCLOSE THE DESI RABI LI TY OF TUNI NG BOTH ClI RCUI TS.

FN13 THAT THE CLOSED CI RCU T WAS | NTENDED TO BE A " PERSI STENT

file://ID|/stell/autori/tesla/Case369.txt (30 of 44) [31/08/2001 11.45.35]



OSCI LLATOR" IS ALSO BROUGHT OUT BY STONE'S EMPHASI S ON " LOOCSE

COUPLI NG " STONE' S APPLI CATI ON EXPLAI NED I N DETAI L THE FACT THAT WHEN
TWO CI RCUI TS ARE | NDUCTI VELY COUPLED TOGETHER THERE NORMALLY RESULT
"TWO DEGREES OF FREEDOM " THAT IS TO SAY, THE SUPERPCSI TI ON OF TWO
FREQUENCI ES I N THE SAVE Cl RCU T BECAUSE OF THE EFFECT ON EACH OF THE
MAGNETI C LI NES OF FORCE SET UP BY THE OTHER. HE DI SCUSSED | N DETAI L
METHODS OF ELI M NATI NG THI S SUPERPOSI TI ON, WHI CH | NTERFERED W TH
ACCURATE SELECTIVITY OF TUNI NG BY SO CONSTRUCTING H'S CIRCUI TS AS TO
BE "LOOSELY COUPLED." TH S HE ACHI EVED BY | NCLUDI NG I N THE CLOSED
CIRCU TS A LARGE | NDUCTANCE CO L, WH CH HAD THE EFFECT OF " SWAMPI NG’
THE UNDESI RABLE EFFECT OF THE LINES OF FORCE SET UP I N THE PRI MARY OF
THE TRANSFORMER BY THE CURRENT | NDUCED I N THE SECONDARY. SI NCE THE
TURNS OF WRE I N THE PRI MARY OF THE TRANSFORMER CONSTI TUTED A

RELATI VELY SMALL PART OF THE TOTAL | NDUCTANCE IN THE CLOSED CIRCU T THE
EFFECT OF THOSE TURNS ON THE FREQUENCY OF THE CIRCUI T WAS M NI M ZED.

BUT THE TESTI MONY AT THE TRI AL WAS | N SUBSTANTI AL AGREEMENT THAT THE
LOOSER THE COUPLI NG THE SLOAER |'S THE TRANSFER OF ENERGY FROM THE
CLOSED CHARG NG CIRCUIT TO THE OPEN ANTENNA CI RCUI T. HENCE THE USE COF
LOOSE COUPLI NG PRESUPPCSES A CHARA NG CIRCUI T THAT WLL STORE I TS
ENERGY FOR A CONSI DERABLE PERICD, |.E., THAT W LL MAI NTAI N PERSI STENT
OSCI LLATI ONS.

FN14 STONE'S RECOGNI TION OF THE SIM LARI TY BETWEEN H S ANTENNA
CIRCUT AND HHS SCREENING CIRCUI' T | S FURTHER SHOM BY HI S DI RECTI ON
THAT THE COUPLI NG BETWEEN THE SCREENI NG CI RCU T AND THE CHARG NG
CIRCU T, LIKE THAT BETWEEN THE ANTENNA AND CHARG NG Cl RCU TS WHERE NO
SCREENING CIRCU T IS USED, BE LOCSE. SEE NOTE 12, SUPRA.

FN15 STONE' S LANGUAGE HERE MAKES | T PLAIN THAT THROUGHOUT HI S

ALLUSI ONS TO A FREQUENCY DEVELOPED I N ONE Cl RCUI T AS BEI NG " | MPRESSED"
OR "FORCED' ON ANOTHER CI RCUI T WHEN THE TWO Cl RCUI TS ARE COUPLED
THROUGH A TRANSFORMER, ARE USED FI GURATI VELY OR METAPHORI CALLY ONLY AS
SYNONYMOUS W TH "1 NDUCED. "  SCI ENTI FI CALLY THE OSCI LLATI ONS I N THE
CHARG NG CI RCUI' T ARE NOT | MPRESSED OR FORCED ON THE OTHER. THE STRESS
IN THE MAGNETI C FI ELD OF THE FIRST CIRCU T SETS UP OR | NDUCES
CORRESPONDI NG STRESSES I N THE MAGNETI C FI ELD OF THE OTHER CIRCUI T. THE
RESULTI NG FREQUENCY I N THE SECOND CIRCUI T | S AFFECTED BOTH BY THE
FREQUENCY OF THE OSCI LLATIONS I N THE CHARG NG CI RCUI' T AND THE

| NDUCTANCE AND CAPACI TY IN THE SECOND CI RCUI T. THE RESULT MAY BE THE
SUPERPOSI TI ON OF TWO FREQUENCI ES IN THE SECOND CIRCUIT. TH S MAY BE
AVA DED AND A SI NGLE FREQUENCY DEVELOPED, AS STONE SHOWED, BY TUNI NG
THE SECOND CI RCUI'T SO AS TO BE RESONANT TO THE FREQUENCI ES CREATED I N
THE FI RST.

FN16 AT THE | NSI STENCE OF THE PATENT OFFI CE STONE DI VIDED H S

ORI G NAL APPLI CATI ON, AND WAS CGRANTED TWO PATENTS, NO. 714,756 FOR A
METHOD AND NO. 714, 831 FOR APPARATUS. THE FORMER | S THE ONE

PARTI CULARLY RELI ED ON HERE.

FN17 TH S IS BORNE OUT BY THE SUBSEQUENT LETTER FROM STONE TO THE
COWMM SSI ONER OF PATENTS DATED JUNE 7, 1902. STONE THERE REFERS TO A
LETTER BY THE PATENT OFFI CE SAYlI NG THAT THE STATEMENT THAT A SI MPLE
HARMONI C WAVE DEVELOPED I N THE CLOSED Cl RCU T "CAN BE TRANSFERRED TO
THE ELEVATED CONDUCTOR AND FROM THE LATTER TO THE ETHER W THOUT CHANGE
OF FORM' | S "AN ARGUMENT THE SOUNDNESS OF WHI CH THE OFFI CE HAS NO MEANS
OF TESTING " STONE REPLI ED W TH ARGUMENTS TO SHOW THAT THE VI BRATI ONS
RADI ATED BY THE ANTENNA Cl RCU T WOULD BE SUFFI Cl ENTLY PURE FOR

PRACTI CAL PURPOSES EI THER | F THE ANTENNA CI RCUI T WERE APERIODIC, OR I F
I T HAD A FUNDAMENTAL VWH CH WAS OF THE SAME FREQUENCY AS THAT OF THE
FORCED VI BRATI ONS | MPRESSED UPON | T, ALTHOUGH THEY WOULD NOT BE PURE | F
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THE ANTENNA CI RCU T HAD A MARKED NATURAL PERI ODI CI TY AND WAS UNTUNED.
TH S LETTER, VWH LE SOVEVWHAT LATER | N DATE THAN THE AMENDMENTS,

REI NFORCES THE CONCLUSI ON THAT THE PURPOSE OF THOSE AMENDMENTS WAS TO
EXPLAI N MORE FULLY THE DETAILS OF THECORY AND PRACTI CE NECESSARY TO THE
SUCCESS OF THE | DEA UNDERLYI NG STONE' S ORI G NAL | NVENTI ON. FN18 IT
'S NOT W THOUT SI GNI FI CANCE THAT MARCONI ' S APPLI CATI ON WAS AT ONE TI ME
REJECTED BY THE PATENT OFFI CE BECAUSE ANTI Cl PATED BY STONE, AND WAS
ULTI MATELY ALLONED, ON RENEWAL OF HI S APPLI CATI ON, ON THE SOLE GROUND
THAT MARCONI SHOWED THE USE OF A VARI ABLE | NDUCTANCE AS A MEANS OF
TUNI NG THE ANTENNA Cl RCUI TS, WHEREAS STONE, IN THE OPI NION OF THE
EXAM NER, TUNED HI S ANTENNA ClI RCUI TS BY ADJUSTI NG THE LENGTH OF THE
AERI AL CONDUCTOR.  ALL OF MARCONI 'S CLAI M5 WHI CH | NCLUDED THAT ELEMENT
WERE ALLOWED, AND THE EXAM NER STATED THAT THE REMAI NI NG CLAI M5 WOULD
BE ALLOVWED | F AMENDED TO | NCLUDE A VARI ABLE | NDUCTANCE.  APPARENTLY
THROUGH OVERSI GHT, CLAI MS 10 AND 11, WHI CH FAILED TO | NCLUDE THAT
ELEMENT, WERE | NCLUDED I N THE PATENT AS GRANTED. | N ALLOW NG THESE
CLAI M5 THE EXAM NER MADE NO REFERENCE TO LODGE' S PRI OR DI SCLOSURE OF A
VARI ABLE | NDUCTANCE | N THE ANTENNA CI RCUI T.

FN19 SEE FOOTNOTE 13, SUPRA.

FN20 EVEN I F THE LACK OF I NVENTION I N MARCONI ' S | MPROVEMENT OVER
STONE - MAKI NG ADJUSTABLE THE TUNI NG OF THE ANTENNA ClI RCU TS WHI CH
STONE HAD SAI D SHOULD BE TUNED - COULD BE SAID TO BE I N SUFFI CI ENT
DOUBT SO THAT COMMVERCI AL SUCCESS COULD AID I N RESOLVI NG THE DQOUBT,
THROPP' S SONS CO. V. SEIBERLING 264 U.S. 320, 330; DEFOREST RADI O CO
V. GENERAL ELECTRIC CO., 283 U. S. 664, 685, ALTOONA THEATRES V. TR
ERGON CORP., 294 U.S. 477, 488, | T HAS NOT BEEN ESTABLI SHED THAT THE
ALLEGED | MPROVEMENT CONTRI BUTED | N ANY MATERI AL DEGREE TO THAT
SUCCESS. COWPARE ALTOONA THEATRES V. TRI - ERGON CORP., SUPRA.

MARCONI ' S SPECI FI CATI ONS DI SCLOSE A LARGE NUMBER OF DETAILS OF
CONSTRUCTI ON, NONE OF WVHICH | S CLAIMED AS I NVENTION I N TH' S PATENT, IN
VWH CH H S APPARATUS DI FFERED FROM AND MAY HAVE BEEN GREATLY SUPERI OR
TO STONE'S. MANY OF THESE FORMED THE SUBJECT OF PRI OR PATENTS. AFTER
H' S APPLI CATI ON FOR HI S PATENT, AS WELL AS BEFORE, MARCONI MADE OR
ADOPTED A CGREAT NUMBER OF | MPROVEMENTS IN H S SYSTEM OF W RELESS
TELEGRAPHY. TWO OF H S ENGA NEERS HAVE WRI TTEN THAT A MAJOR FACTOR IN
H S SUCCESSFUL TRANSM SSI ON ACROSS THE ATLANTI C | N DECEMBER, 1901, WAS
THE USE OF MJUCH GREATER POVWER AND HI GHER ANTENNAE THAN HAD PREVI QUSLY
BEEN ATTEMPTED, AN | MPROVEMENT | N NO WAY SUGGESTED BY THE PATENT HERE
IN SUT. FLEM NG ELECTRIC WAVE TELEGRAPHY, 449-53; VYVYAN, W RELESS
OVER THI RTY YEARS, 22-33. | NDEED BOTH ARE AGREED THAT I N THE ACTUAL
TRANSM SSI ON ACROSS THE ATLANTI C TUNI NG PLAYED NO PART; THE RECEI VER
ANTENNA CONSI STED OF A W RE SUSPENDED BY A KI TE VWH CH ROSE AND FELL
WTH THE WND, VARYING THE CAPACI TY SO MJCH AS TO MAKE TUNI NG

| MPCSSI BLE. |1 BI D.

BY 1913, VWHEN HE TESTI FI ED I N THE NATI ONAL ELECTRI C SI GNALLI NG CO.

CASE, THAT "DUE TO THE UTI LI ZATION OF THE | NVENTI ON' OF TH S PATENT HE
HAD SUCCESSFULLY TRANSM TTED MESSAGES 6, 600 M LES, HE HAD, AFTER ALMOST
CONTI NUQUS EXPERI MENTATI ON, FURTHER | NCREASED THE POWNER USED, DEVELOPED
NEW APPARATUS CAPABLE OF USE W TH HEAVY PONER, ENLARCGED H S ANTENNAE
AND ADOPTED THE USE OF HORI ZONTAL, " DI RECTI ONAL" ANTENNAE, AND MADE USE
OF | MPROVED TYPES OF SPARK GAPS AND DETECTI NG APPARATUS, | NCLUDI NG THE
FLEM NG CATHODE- ANCDE TUBE, THE CRYSTAL DETECTOR, AND SOUND RECORDI NG
OF THE SIGNALS - TO MENTI ON BUT A FEW OF THE | MPROVEMENTS MADE. HE HAD
ALSO DI SCOVERED THAT MJCH GREATER DI STANCES COULD BE ATTAI NED AT

NIl GHT. SEE VYVYAN, SUPRA, 34-47, 55-60. THE SUCCESS ATTAI NED BY THE
APPARATUS DEVELOPED BY MARCONI AND H S FELLOW ENG NEERS BY CONTI NUOUS
EXPERI MENTATI ON OVER A PERI OD OF YEARS - HONEVER RELEVANT | T M GHT BE

I N RESOLVI NG DOUBTS WHETHER THE BASI C FOUR-CI RCUI T, TUNED SYSTEM
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DI SCLOCSED BY MARCONI, AND BEFORE HI M BY STONE, | NVOLVED | NVENTI ON -
CANNOT, W THOUT FURTHER PROOF, BE ATTRI BUTED | N Sl GNI FI CANT DEGREE TO
ANY PARTI CULAR ONE OF THE MANY | MPROVEMENTS MADE BY MARCONI OVER STONE
DURI NG A PERI GD OF YEARS. THE FACT THAT MARCONI 'S APPARATUS AS A WHOLE
WAS SUCCESSFUL DCES NOT ENTI TLE HI M TO RECEI VE A PATENT FOR EVERY
FEATURE OF | TS STRUCTURE.

FN21 A PRELI M NARY | NJUNCTI ON RESTRAI NI NG | NFRI NGEMENT WAS ENTERED
N MARCONI W RELESS TEL. CO V. DEFOREST CO., 225 F. 65, AFFIRMED, 225
F. 373, BOTH COURTS, W THOUT | NDEPENDENT DI SCUSSI ON OF THE VALIDI TY OF
THE PATENT, DETERM NI NG THAT THE DECI SI ON | N THE NATI ONAL SI GNALLI NG
CO. CASE JUSTI FI ED THE GRANT OF PRELI M NARY RELI EF. A PRELI M NARY

I NJUNCTI ON WAS ALSO GRANTED IN MARCONI W RELESS TEL. CO V. ATLANTIC
COMMUNI CATI ONS CO., AN ACTI ON BROUGHT I N THE EASTERN DI STRI CT OF NEW
YORK.

STONE' S LETTERS WERE | NTRODUCED | N EVI DENCE I N THE ATLANTI C

COMMUNI CATI ONS COMPANY CASE AND THE KILBOURNE & CLARK CASE. HI'S
DEPCSI TI ON I N THE LATTER CASE, TAKEN FEBRUARY 28 AND 29, 1916, WAS

| NCORPORATED IN THE RECORD IN THI S CASE. HE THERE TESTI FI ED THAT HE
HAD REFRAI NED FROM PRODUCI NG PROOFS OF THE PRIORITY OF HI S | NVENTI ON
WHEN CALLED UPON TO TESTIFY IN PRIOR LI TI GATION I N 1911 AND 1914
BECAUSE HE W SHED THE PRIORITY OF HI'S | NVENTI ON TO BE ESTABLI SHED BY
THE OMNERS OF THE PATENT - THE STONE TELEGRAPH CO. AND | TS BONDHOLDERS
N ORDER TO BE SURE THAT A BONA FI DE DEFENSE WOULD BE MADE. HE SAID
THAT BY MAY 1915, WHEN HE TESTI FI ED | N THE ATLANTI C COVMUNI CATI ONS CO.
CASE, HE HAD CONCLUDED THAT THE OANERS OF THE PATENT WERE NOT I N A

FI NANCI AL PCSI TI ON TO LI TI GATE, AND THAT THE ATLANTI C CO "WOULD MAKE A
BONA FI DE STONE DEFENSE. "

FN22 SEE NOTE 13, SUPRA. MOST OF THE CURRENT IN THE ANTENNA CIRCU T
IS SAID TO PASS THROUGH THE CONDENSER SHUNT AND NOT THROUGH THE
TRANSFORMER CAO L, THUS M NI M ZI NG THE EFFECT UPON THE FREQUENCY OF

VI BRATI ONS I N THE ANTENNA Cl RCU T OF THE MAGNETI C STRESSES SET UP IN
THE PRI MARY OF THE TRANSFORMER BY THE CURRENT | NDUCED I N THE
SECONDARY.

MR JUSTI CE MJRPHY TOOK NO PART I N THE CONSI DERATI ON OR DECI SI ON OF
TH S CASE.

MR, JUSTI CE FRANKFURTER, DI SSENTI NG I N PART:

| REGRET TO FI ND MYSELF UNABLE TO AGREE TO THE COURT' S CONCLUSI ON
REGARDI NG THE | NVALI DI TY OF THE BROAD CLAI M5 OF MARCONI 'S PATENT.

SI NCE BROAD CONSI DERATI ONS CONTRCL THE SI GNI FI CANCE AND ASSESSMENT OF
THE DETAI LS ON VWH CH JUDGMVENT | N THE Cl RCUMSTANCES OF A CASE LIKE TH S
'S BASED, | SHALL | NDI CATE THE GENERAL DI RECTI ON OF MY VI EW.

IT 1S AN OLD OBSERVATI ON THAT THE TRAI NI NG OF ANGLO- AVERI CAN JUDGES

ILL FITS THEM TO DI SCHARGE THE DUTI ES CAST UPON THEM BY PATENT

LEG SLATION. FN1 THE SCI ENTI FI C ATTAI NMENTS OF A LORD MOULTON ARE
PERHAPS UNI QUE I N THE ANNALS OF THE ENGLI SH SPEAKI NG JUDI Cl ARY.

HOWNEVER, SO LONG AS THE CONGRESS, FOR THE PURPOSES OF PATENTABI LI TY,
MAKES THE DETERM NATI ON OF ORI G NALI TY A JUDI Cl AL FUNCTI ON, JUDGES MJST
OVERCOME THEI R SCI ENTI FI C | NCOMPETENCE AS BEST THEY CAN. BUT

CONSCI QUSNESS OF THEI R LI M TATI ONS SHOULD MAKE THEM VI G LANT AGAI NST

| MPORTI NG THEI R OAN NOTI ONS OF THE NATURE OF THE CREATI VE PROCESS | NTO
CONGRESSI ONAL LEGQ SLATI ON, WHEREBY CONGRESS " TO PROMOTE THE PROGRESS OF
SClI ENCE AND USEFUL ARTS" HAS SECURED "FOR LIM TED TIMES TO ...

I NVENTORS THE EXCLUSIVE RIGHAT TO THEIR ... DI SCOVERIES." ABOVE ALL,
JUDGES MUST AVA D THE SUBTLE TEMPTATI ON OF TAKI NG SCI ENTI FI C PHENOVENA
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QUT OF THEI R CONTEMPORANEQUS SETTI NG AND READI NG THEM W TH A
RETROSPECTI VE EYE.

THE DI SCOVERI ES OF SCI ENCE ARE THE DI SCOVERI ES OF THE LAWS OF NATURE,
AND LI KE NATURE DO NOT GO BY LEAPS. EVEN NEWION AND EI NSTEI N, HARVEY
AND DARW N, BUI LT ON THE PAST AND ON THEI R PREDECESSORS. SELDOM | NDEED
HAS A GREAT DI SCOVERER OR | NVENTOR WANDERED LONELY AS A CLOUD. GREAT

I NVENTI ONS HAVE ALWAYS BEEN PARTS OF AN EVOLUTI ON, THE CULM NATI ON AT A
PARTI CULAR MOMENT OF AN ANTECEDENT PRCCESS. SO TRUE IS THI S THAT THE
H STORY OF THOUGHT RECCRDS STRI KI NG CO NCI DENTAL DI SCOVERI ES - SHOW NG
THAT THE NEW I NSI GHT FI RST DECLARED TO THE WORLD BY A PARTI CULAR

I NDI VI DUAL WAS "IN THE AIR* AND RI PE FOR DI SCOVERY AND DI SCLOSURE.

THE REAL QUESTION IS HOW SI GNI FI CANT A JUWMP | S THE NEW DI SCLOSURE
FROM THE OLD KNOALEDGE. RECONSTRUCTI ON BY HI NDSI GHT, MAKI NG OBVI QUS
SOMETHI NG THAT WAS NOT AT ALL OBVI QUS TO SUPERI CR M NDS UNTI L SOVEONE
PONTED IT QUT, - THHS IS TOO OFTEN A TEMPTI NG EXERCI SE FOR ASTUTE

M NDS. THE RESULT IS TO REMOVE THE OPPORTUNI TY OF OBTAI NI NG WHAT
CONGRESS HAS SEEN FI'T TO MAKE AVAI LABLE.

THE | NESCAPABLE FACT IS THAT MARCONI I N H' S BASI C PATENT H T UPON
SOMETHI NG THAT HAD ELUDED THE BEST BRAINS OF THE TI ME WORKI NG ON THE
PROBLEM OF W RELESS COMVUNI CATI ON - CLERK MAXVELL AND SI R OLI VER LODGE
AND NI KOLA TESLA. CGENIUS IS A WORD THAT QUGHT TO BE RESERVED FOR THE
RAREST OF G FTS. | AM NOT QUALI FI ED TO SAY WHETHER MARCONI WAS A
GENIUS. CERTAINLY THE GREAT EM NENCE OF CLERK MAXVELL AND SI R OLI VER
LODGE AND NI KOLA TESLA IN THE FI ELD I'N VWHI CH MARCONI WAS WORKI NG | S NOT
QUESTI ONED. THEY WERE, | SUPPCSE, MEN OF GENIUS. THE FACT | S THAT
THEY DI D NOT HAVE THE "FLASH' (A CURRENT TERM I N PATENT OPI NI ONS

HAPPI LY NOT USED IN THI S DECI SI ON) THAT BEGOT THE | DEA | N MARCONI WH CH
HE GAVE TO THE WORLD THROUGH THE | NVENTI ON EMBODYI NG THE | DEA. BUT I T
'S NONV HELD THAT I N THE | MPORTANT ADVANCE UPON HI' S BASI C PATENT MARCON
DI D NOTHI NG THAT HAD NOT ALREADY BEEN SEEN AND DI SCLOSED.

TO FIND I N 1943 THAT WHAT MARCONI DI D REALLY DI D NOT PROMOTE THE
PROGRESS OF SClI ENCE BECAUSE | T HAD BEEN ANTI Cl PATED | S MORE THAN A

M RAGE OF HI NDSI GHT. W RELESS |'S SO UNCONSCI QUS A PART OF US, LIKE THE
AUTOVOBI LE TO THE MODERN CHI LD, THAT IT IS ALMOST | MPGSSI BLE TO | MAG NE
OQURSELVES BACK | NTO THE TI ME WHEN MARCONI GAVE TO THE WORLD WHAT FOR US
I'S PART OF THE ORDER OF OUR UNI VERSE. AND YET, BECAUSE A JUDGE OF
UNUSUAL CAPACI TY FOR UNDERSTANDI NG SCI ENTI FI C MATTERS | S ABLE TO
DEMONSTRATE BY A PROCESS OF | NTRI CATE RATI OCI NATI ON THAT ANYONE COULD
HAVE DRAWN PRECI SELY THE | NFERENCES THAT MARCONI DREW AND THAT STONE

H NTED AT ON PAPER, THE COURT FI NDS THAT MARCONI 'S PATENT WAS | NVALI D
ALTHOUGH NOBCDY EXCEPT MARCONI DI D I N FACT DRAW THE RI GHT | NFERENCES
THAT WERE EMBODI ED | NTO A WORKABLE BOON FOR MANKI ND. FOR ME I T SPEAKS
VOLUMES THAT I T SHOULD HAVE TAKEN FORTY YEARS TO REVEAL THE FATAL

BEARI NG OF STONE' S RELATI ON TO MARCONI ' S ACHI EVEMENT BY A RETROSPECTI VE
READI NG OF HI'S APPLI CATION TO MEAN THI S RATHER THAN THAT. THI S IS FOR
ME, AND I SAY I T WTH MJCH DI FFI DENCE, TOO EASY A TRANSI TI ON FROM WHAT
WAS NOT TO WHAT BECAME.

| HAVE LI TTLE DOUBT, IN SO FAR AS | AM ENTI TLED TO EXPRESS AN

OPI NI ON, THAT THE VAST TRANSFORM NG FORCES OF TECHNOLOGY HAVE RENDERED
OBSOLETE MJUCH I N QUR PATENT LAW FOR ALL | KNOW THE BASI C ASSUMPTI ON
OF OUR PATENT LAW MAY BE FALSE, AND | NVENTORS AND THEI R FI NANCI AL
BACKERS DO NOT' NEED THE | NCENTI VE OF A LI M TED MONOPCLY TO STI MULATE

I NVENTI ON.  BUT WHATEVER REVAMPI NG OUR PATENT LAWS MAY NEED, I T IS THE
BUSI NESS OF CONGRESS TO DO THE REVAMPI NG WE HAVE NEI THER

CONSTI TUTI ONAL AUTHORI TY NCOR SCI ENTI FI C COVPETENCE FOR THE TASK.
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FN1 " CONSI DERI NG THE EXCLUSI VE Rl GHAT TO | NVENTI ON AS G VEN NOT OF
NATURAL RI GHT, BUT FOR THE BENEFI T OF SOCI ETY, | KNOW WELL THE

Dl FFI CULTY OF DRAW NG A LI NE BETWEEN THE THI NGS WH CH ARE WORTH TO THE
PUBLI C THE EMBARRASSMENT OF AN EXCLUSI VE PATENT, AND THOSE WH CH ARE
NOT. AS A MEMBER OF THE PATENT BOARD FOR SEVERAL YEARS, VWH LE THE LAW
AUTHORI ZED A BOARD TO GRANT OR REFUSE PATENTS, | SAWW TH WHAT SLOW
PROGRESS A SYSTEM OF GENERAL RULES COULD BE MATURED. ... |INSTEAD OF
REFUSI NG A PATENT I N THE FI RST | NSTANCE, AS THE BOARD WAS AUTHCRI ZED TO
DO, THE PATENT NOW I SSUES OF COURSE, SUBJECT TO BE DECLARED VA D ON
SUCH PRI NCI PLES AS SHOULD BE ESTABLI SHED BY THE COURTS OF LAW TH' S
BUSI NESS, HOWEVER, |S BUT LI TTLE ANALOGOUS TO THEI R COURSE OF READI NG
SINCE WVE M GHT I N VAIN TURN OVER ALL THE LUBBERLY VOLUMES COF THE LAW TO
FIND A SI NGLE RAY VWH CH WOULD LI GATEN THE PATH OF THE MECHANI C OR THE
MATHEMATICIAN. I T IS MORE WTH N THE | NFORVATI ON OF A BOARD OF

ACADEM CAL PROFESSORS, AND A PREVI QUS REFUSAL COF PATENT WOULD BETTER
GUARD OQUR CI TI ZENS AGAI NST HARASSMENT BY LAW SUI TS. BUT ENGLAND HAD

G VEN I T TO HER JUDGES, AND THE USUAL PREDOM NANCY OF HER EXAMPLES
CARRIED IT TO QURS. " THOMAS JEFFERSON TO MR | SAAC M PHERSON, AUGUST
13, 1813, WORKS OF THOVAS JEFFERSON, WASH. ED., VvOL. VI, PP. 181-82.

"I CANNOT STOP W THOUT CALLI NG ATTENTI ON TO THE EXTRAORDI NARY

CONDI TI ON OF THE LAW VWH CH MAKES I T POSSI BLE FOR A MAN W THOUT ANY
KNOANLEDGE OF EVEN THE RUDI MENTS OF CHEM STRY TO PASS UPON SUCH

QUESTI ONS AS THESE. THE | NORDI NATE EXPENSE OF TI ME IS THE LEAST OF THE
RESULTI NG EVILS, FOR ONLY A TRAINED CHEM ST | S REALLY CAPABLE OF

PASSI NG UPON SUCH FACTS, E. G, IN TH S CASE THE CHEM CAL CHARACTER OF
VON FURTH S SOCALLED ' ZI NC COVPQUND, ' OR THE PRESENCE OF | NACTI VE
ORGANI C SUBSTANCES. ... HOWLONG WE SHALL CONTI NUE TO BLUNDER ALONG
W THOUT THE AI D OF UNPARTI SAN AND AUTHORI TATI VE SCI ENTI FI C ASSI STANCE
IN THE ADM NI STRATI ON OF JUSTI CE, NO ONE KNOW5; BUT ALL FAI R PERSONS
NOT CONVENTI ONALI ZED BY PROVI NCI AL LEGAL HABI TS OF M ND QUGHT, | SHOULD
THI NK, UNI TE TO EFFECT SOMVE SUCH ADVANCE." JUDGE LEARNED HAND | N PARKE
DAVIS & CO. V. MIULFORD CO, 189 F. 95, 115(1911).

MR JUSTI CE ROBERTS JONS IN THI' S OPI NI ON.
MR, JUSTI CE RUTLEDGE, DI SSENTI NG | N PART:

UNTI L NOW LAW FN1 HAS UNI TED W TH ALMOST UNI VERSAL REPUTE N2 | N
ACKNONLEDG NG MARCONI AS THE FI RST TO ESTABLI SH W RELESS TELEGRAPHY ON
A COWERCI AL BASIS. BEFORE H' S I NVENTI ON, NOWIN I SSUE, FN3 ETHER
BORNE COVMUNI CATI ON TRAVELED SOVE ElI GHTY M LES. HE LENGTHENED THE ARC
TO 6,000. WHETHER OR NOT' THI' S WAS "I NVENTI VE" LEGALLY, IT WAS A GREAT
AND BENEFI CI AL ACHI EVEMENT. FN4 TODAY, FORTY YEARS AFTER THE EVENT,
THE COURT' S DECI SI ON REDUCES I T TO AN ELECTRI CAL MECHANI C S APPL| CATI ON
OF MERE SKILL I'N THE ART.

BY PRESENT KNOW.EDCE, | T WOULD BE NO MORE. SCHOOL BOYS AND MECHANI CS
NOW COULD PERFORM VWHAT MARCONI DI D I N 1900. BUT BEFORE THEN W ZARDS
HAD TRI ED AND FAI LED. THE SEARCH WAS AT THE PI NNACLE OF ELECTRI CAL
KNOAMLEDGE. THERE, SEEKI NG AMONG OTHERS, WERE TESLA, LODGE AND STONE,
OLD HANDS AND GREAT ONES. W TH THEM WAS MARCONI, STILL YOUNG AS THE
COMPANY VEENT FN5 OBSESSED W TH YOUTH S ZEAL FOR THE HUNT. AT SUCH
AN ALTI TUDE, TO WORK AT ALL WTH SUCCESS IS TO QUALI FY FOR GCENIUS, IF
THAT IS | MPORTANT. AND A SHORT STEP FORWARD G VES EVI DENCE OF

I NVENTI VE PONER.  FOR AT THAT HEI GHT A MERELY SLI GHT ADVANCE COVES
THROUGH | NSI GHT ONLY A FI RST- RATE M ND CAN PRODUCE. THI S IS SO,
WHETHER | T COVES BY YEARS OF HARD WORK TRACKI NG DOWN THE SOUGHT SECRET
OR BY I NTUI TI ON FLASHED FROM SUBCONSCI QUSNESS MADE FERTI LE BY LONG
EXPERI ENCE OR SHORTER | NTENSI VE CONCENTRATION. AT TH S LEVEL AND I N
TH' S COVPANY MARCONI WORKED AND WON. HE WON BY THE TEST OF RESULTS.
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NO ONE DI SPUTES THI'S. HI S | NVENTI ON HAD | MVEDI ATE AND VAST SUCCESS,
WHERE ALL THAT HAD BEEN DONE BEFORE, | NCLUDI NG H S OMN WORK, GAVE BUT
NARROALY LIM TED UTILITY. TO MAKE USEFUL | MPROVEMENT AT TH S PLANE, BY
SUCH A LEAP, | TSELF SHOANS H GH CAPACI TY. AND THAT IS TRUE, ALTHOUGH I T
WAS | NHERENT I N THE SI TUATI ON THAT MARCONI ' S SUCCESS SHOULD COVE BY
ONLY A SMALL MARG N OF DI FFERENCE | N CONCEPTI ON.  THERE WAS NOT ROOM
FOR ANY GREAT LEAP OF THOUGHT, BEYOND WHAT HE AND OTHERS HAD DONE, TO
BRI NG TO BI RTH THE PRACTI CAL AND USEFUL RESULT. THE MOST EM NENT MEN
OF THE TI ME WERE CONSClI QUS OF THE PROBLEM WERE | NTERESTED IN I T, HAD
SOUGHT FOR YEARS THE EXACTLY RI GHT ARRANGEMENT, ALWAYS APPROACH NG MORE
NEARLY BUT NEVER QUI TE REACHI NG THE STAGE OF PRACTI CAL SUCCESS. THE

I NVENTI ON WAS, SO TO SPEAK, HOVERI NG I N THE CGENERAL CLI MATE OF SCI ENCE,
MOVENTARI LY AWAI TI NG BI RTH.  BUT JUST THE RI GHT RELEASI NG TOUCH HAD NOT
BEEN FOUND. MARCONI ADDED I T.

WHEN TO ALTI TUDE OF THE PLANE OF CONCEPTI ON AND RESULTS SO | MVEDI ATE
AND USEFUL IS ADDED WELL- NI GH UNANI MOUS CONTEMPORARY JUDGVENT, ONE WWHO
LONG AFTERWARD WOULD OVERTURN THE | NVENTI ON ASSUMES A DOUBLE BURDEN.

HE UNDERTAKES TO OVERCOVE VWHAT WOULD OFFER STRONG RESI STANCE FRESH | N

I TS ORIG NAL SETTING  HE SEEKS ALSO TO OVERTHROW THE VERDI CT OF TI ME.
LONG- RANGE RETROACTI VE DI AGNCSI S, HOAEVER COVPETENT THE PHYSI Cl AN,
BECOVES HAZARDOUS BY PROGRESSI ON AS THE PASSI NG YEARS ADD DI STORTI ONS
OF THE PAST AND DESTROY | TS PERSPECTI VE. NO LI GHT TASK | S ACCEPTED
THEREFORE | N UNDERTAKI NG TO OVERTHROW A VERDI CT SETTLED SO LONG AND SO
VWELL, AND ESPECI ALLY ONE SO FOREI GN TO THE ART OF JUDGES.

IN LAWERS TERMS THI S MEANS A BURDEN OF PROOF, NOT | NSURMOUNTABLE,

BUT | NHCSPI TABLE TO | MPLI CATI ONS AND | NFERENCES WHI CH | N LESS SETTLED
SI TUATI ONS WOULD BE PERM SSI BLE TO SW NG THE BALANCE OF JUDGVENT

AGAI NST THE CLAI MED | NVENTI ON. THAT MARCONI RECEI VED PATENTS ELSEWHERE
WH CH, ONCE ESTABLI SHED, HAVE STOOD THE TEST OF TIME AS WELL AS OF
CONTEMPORARY JUDGMVENT, AND SECURED HI S AMERI CAN PATENT ONLY AFTER YEARS
WERE REQUI RED TO CONVI NCE OUR OFFI CE HE HAD FOUND WHAT SO MANY OTHERS
SOQUGHT, BUT EMPHASI ZES THE WEI GHT AND CLARI TY OF PROOF REQUI RED TO
OVERCOME H S CLAIM

MARCONI RECEI VED PATENTS HERE, | N ENGLAND, AND IN FRANCE. FN6 THE
AMERI CAN PATENT WAS NOT | SSUED PERFUNCTORI LY. I T CAME FORTH ONLY AFTER
A LONG STRUGGLE HAD BROUGHT ABOUT REVERSAL OF THE PATENT OFFI CE' S

ORI G NAL AND LATER REJECTI ONS. THE APPLI CATI ON WAS FI LED | N NOVEMBER,
1900. I N DECEMBER I'T WAS REJECTED ON LODGE, FN7 AND AN EARLI ER
PATENT TO MARCONI. FN8 | T WAS AMENDED AND AGAI N REJECTED. FURTHER
AVENDMVENTS FCOLLOWED AND OPERATI ON OF THE SYSTEM WAS EXPLAI NED. AGAI N
REJECTI ON TOOK PLACE, THI S TI ME ON LODGE, THE EARLI ER MARCONI, BRAUN
AND OTHER PATENTS. AFTER FURTHER PROCEEDI NGS, THE CLAI M5 WERE REJECTED
ON TESLA. FN9 A YEAR ELAPSED, BUT I N MARCH, 1904, RECONSI DERATI ON WAS
GRANTED. SOVE CLAI MS THEN WERE REJECTED ON STONE, FN10 OTHERS WERE
AMENDED, STILL OTHERS WERE CANCELLED, AND FI NALLY ON JUNE 28, 1904, THE
PATENT | SSUED. FRENCH AND BRI TI SH PATENTS HAD BEEN GRANTED | N 1900.

LI TI GATI ON FOLLOWNED AT ONCE. AMONG MARCONI 'S AMERI CAN VI CTORI ES VERE
THE DECI SI ONS Cl TED ABOVE. FN11 ABROAD THE RESULTS WERE SI M LAR

FN12 UNTIL 1935, WHEN THE COURT OF CLAIM5S HELD I T INVALID IN TH S
CASE, 81 CT. CL. 671, NO COURT HAD FOUND MARCONI 'S PATENT WANTI NG | N
INVENTION. | T STOOD W THOUT ADVERSE JUDI Cl AL DECI SI ON FOR OVER THI RTY
YEARS. |IN THE FACE OF THE BURDEN THI S HI STORY CREATES, WE TURN TO THE
REFERENCES, CHI EFLY TESLA, LODGE AND STONE. THE COURT RELI ES

PRI NCl PALLY ON STONE, BUT W THOUT DECI DI NG WHETHER THI S WAS | NVENTI VE.

I'T 1S | MPORTANT, | N CONSI DERI NG THE REFERENCES, TO STATE THE PARTI ES
CONTENTI ONS CONCI SELY. THE GOVERNMENT' S STATEMENT | S THAT THEY DI FFER
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OVER WHETHER MARCONI WAS FI RST TO CONCEI VE FOUR-CIRCUI T "TUNI NG' FOR
TRANSM SSI ON OF SOUND BY HERTZI AN WAVES. | T SAYS TH S WAS TAUGHT
PREVI QUSLY BY TESLA, LCDGE AND STONE. PETI TI ONER HONEVER SAYS NONE OF
THEM TAUGHT WHAT MARCONI DI D. | T CONTENDS THAT MARCONI WAS THE FI RST
TO ACCOWVPLI SH THE KIND OF TUNI NG HE ACHI EVED, AND I N EFFECT URCGES TH S
WAS PATENTABLY DI FFERENT FROM OTHER FORMS FOUND EARLI ER

SPECI FI CALLY PETI TI ONER URCGES THAT TESLA HAD NOTHI NG TO DO W TH

El THER HERTZI AN WAVES CR TUNI NG BUT I N FACT H'S TRANSM TTI NG AND

RECEI VI NG W RES COULD NOT BE TUNED. FN13 LODGE, |IT CLAI M5, DI SCLOSED
A TUNED ANTENNA, FOR EI THER TRANSM TTER OR RECEI VER OR BOTH, BUT THE
CLOSED Cl RCUI TS ASSOCI ATED W TH THE ANTENNA ONES WERE NOT TUNED.
FINALLY I'T IS SAID STONE DOES NOT DESCRI BE TUNI NG THE ANTENNA, BUT DOES
SHOW TUNI NG OF THE ASSQOCI ATED CLCSED CIRCUIT. AND MARCONI TUNED BOTH.

PETI TI ONER DOES NOT CLAI M THE GENERAL PRI NCI PLES OF TUNING IT

ADM TS THEY HAD LONG BEEN FAM LI AR TO PHYSI CI STS AND THAT LODGE AND
OTHERS FULLY UNDERSTOOD THEM  BUT I T ASSERTS LCDGE DI D NOT KNOW WHAT
Cl RCU TS SHOULD BE TUNED, TO ACCOWVPLI SH WHAT MARCONI ACHI EVED, AND
THAT, TO SECURE THI' S, "KNOWALEDGE THAT TUNI NG IS POSSI BLE |'S NOT ENOUGH
THERE | S ALSO REQUI RED THE KNOANLEDGE OF WHETHER OR NOT TO TUNE AND HOW

LI KEW SE, PETI TI ONER DCES NOT DENY THAT STONE KNEW AND UTI LI ZED THE
PRI NCl PLES OF TUNI NG BUT URGES, W TH RESPECT TO THE CLAI M HE APPLI ED
THEM TO ALL OF THE FOUR CIRCU TS, THAT THE ONLY ONES TUNED, IN H'S
ORI G NAL APPLI CATI ON, WERE THE CLOSED Cl RCUI TS AND THEREFORE THAT THE
ANTENNA Cl RCUI TS WERE NOT TUNED, ALTHOUGH I T IS NOT DEN ED THAT THE
EFFECTS OF TUNI NG THE CLCSED Cl RCUI TS WERE REFLECTED I N THE OPEN ONES
BY WHAT STONE DESCRI BES AS " PRODUCI NG FORCED S| MPLE HARMONI C ELECTRI C
VI BRATI ONS OF THE SAME PERI CDI CI TY I N AN ELEVATED CONDUCTOR. ™"

THE STONE AMENDMENTS OF 1902, MADE MORE THAN A YEAR AFTER MARCONI ' S

FI LI NG DATE, ADM TTEDLY DI SCLOSE TUNI NG OF BOTH THE CLOSED AND THE OPEN
CIRCU TS, AND WERE MADE FOR THE PURPOSE OF STATI NG EXPRESSLY THE LATTER
EFFECT, CLAIMED TO BE IMPLICIT IN THE ORI G NAL APPLI CATI ON.  PETI Tl ONER
DENIES THIS WAS | MPLI CI' T AND ARGUES, | N EFFECT, THAT WHAT STONE

ORI G NALLY MEANT BY "PRODUCI NG FORCED ... VIBRATIONS' WAS CREATI NG
THE DESI RED EFFECTS I N THE ANTENNA BY FORCE, NOT BY TUNI NG AND
THEREFCORE THAT THE TWO METHODS WERE PATENTABLY DI FFERENT.

I T SEEM5 CLEAR THAT THE PARTI ES USE THE WORD "TUNI NG' TO MEAN

DI FFERENT THI NGS AND THE AMBI GUITY, IF THERE IS ONE, MUST BE RESOLVED
BEFORE THE CRUCI AL QUESTI ONS CAN BE STATED WTH MEANING I T WLL Al D,

I N DECI D NG WVHETHER THERE 1S AMBI GUI TY OR ONLY CONFUSI ON, TO CONSI DER
THE TERM AND THE POSSI BLE CONCEPTI ONS | T MAY CONVEY IN THE LI GHT OF THE
PROBLEMS MARCONI AND STONE, AS WELL AS OTHER REFERENCES, WERE SEEKI NG
TO SCLVE.

MARCONI HAD IN M ND FI RST A SPECI FI C DI FFI CULTY, AS DI D THE PRI NCl PAL
REFERENCES. | T AROCSE FROM WHAT, TO THE TI ME OF HI S | NVENTI ON, HAD BEEN
A BAFFLI NG PROBLEM I N THE ART. SHORTLY AND SI MPLY, | T WAS THAT AN
ELECTRICAL CIRCU T WHICH IS A GOOD CONSERVER OF ENERGY IS A BAD

RADI ATOR AND, CONVERSELY, A GOOD RADI ATOCR IS A BAD CONSERVER OF
ENERGY. EFFECTI VE USE OF HERTZI AN WAVES OVER LONG DI STANCES REQUI RED
BOTH EFFECTS. TO STATE THE MATTER DI FFERENTLY, LODGE HAD EXPLAI NED I N
1894 THE DI FFI CULTI ES OF FULLY UTI LI ZI NG THE PRI NCI PLE OF SYMPATHETI C
RESONANCE | N DETECTI NG ETHER WAVES. TO SECURE THI' S, I T WAS NECESSARY,
ON THE ONE HAND, TO DI SCHARGE A LONG SERI ES OF WAVES OF EQUAL OR
APPROXI MATELY EQUAL LENGTH. SUCH A SERI ES CAN BE PRCDUCED ONLY BY A
CIRCU T WHI CH CONSERVES | TS ENERGY WELL, WHAT MARCONI CALLS A
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PERSI STENT OSCI LLATOR. ON THE OTHER HAND, FOR DI STANT DETECTI ON, THE
WAVES MUST BE OF SUBSTANTI AL AVPLI TUDE, AND ONLY A CIRCU T WH CH LOSES
| TS ENERGY RAPI DLY CAN TRANSM T SUCH WAVES W TH MAXI MUM EFFI ClI ENCY.
OBVI QUSLY IN A SINGLE G RCU T THE TWO DESI RED EFFECTS TEND TO CANCEL
EACH OTHER, AND THEREFCRE TO LIM T THE DI STANCE OF DETECTION. SIM LAR
Dl FFI CULTY CHARACTERI ZED THE RECEI VER, FOR A GOOD RADI ATOR IS A GOOD
ABSORBER, AND THAT VERY QUALITY DI SABLES IT TO STORE UP AND HOLD THE
EFFECT OF A TRAIN OF WAVES, UNTIL ENOUGH | S ACCUMJLATED TO BREAK DOWN
THE COHERER, AS DETECTI ON REQUI RES.

SINCE THE DI FFI CULTY WAS I NHERENT I N A SINGLE C RCU T, WHETHER AT ONE
END OR THE OTHER, MARCONI USED TWO | N BOTH TRANSM TTER AND RECEI VER,
FOUR I N ALL. I N EACH STATI ON HE USED ONE CIRCUI T TO OBTAIN ONE OF THE
NECESSARY ADVANTAGES AND THE OTHER CI RCUI' T TO SECURE THE OTHER
ADVANTAGE. THE ANTENNA (OR OPEN) Cl RCU TS HE MADE "GOOD RADI ATORS' (OR
ABSORBERS). THE CLOSED Cl RCU TS HE CONSTRUCTED AS " GOOD CONSERVERS. "
BY COUPLI NG THE TWO AT EACH END LOOSELY HE SECURED FROM THEI R

COMBI NATI ON THE DUAL ADVANTAGES HE SOUGHT. AT THE TRANSM TTER, THE
CLGCSED CIRCUI T, BY VIRTUE OF I TS CAPACI TY FOR CONSERVI NG ENERGY, GAVE
PERSI STENT OSCI LLATI ON, WH CH PASSED SUBSTANTI ALLY UNDI M NI SHED THROUGH
THE COUPLI NG TRANSFORMER TO THE " GOOD RADI ATOR' OPEN Cl RCUI' T AND FROM
I'T WAS DI SCHARGED W TH LI TTLE LOSS OF ENERGY I NTO THE ETHER. THENCE | T
WAS PI CKED UP BY THE "GOOD ABSORBER' OPEN Cl RCUI T AND PASSED, W THOUT
SERI QUS LOSS OF ENERGY, THROUGH THE COUPLI NG TRANSFORMER, | NTO THE
CLOSED "GO0OD CONSERVI NG' CIRCU T, WHERE | T ACCUMULATED TO BREAK THE
COHERER AND G VE DETECTI ON.

MOREOVER, AND FOR PRESENT PURPCSES THI S IS THE | MPORTANT THI NG,

MARCONI BROUGHT THE CLOSED AND OPEN Cl RCUI TS | NTO ALMOST COVPLETE
HARMONY BY PLACI NG VARI ABLE | NDUCTANCE | N EACH.  THROUGH THI S THE

PERI ODI CI TY OF THE OPEN CIl RCU T WAS ADJUSTED AUTOVATI CALLY TO THAT OF
THE CLCSED ONE; AND, SINCE THE Cl RCUI TS OF THE RECEI VI NG STATI ON VEERE
SIM LARLY ADJUSTABLE, THE MAXI MUM RESONANCE WAS SECURED THROUGHOUT THE
SYSTEM  NMARCONI THUS NOT ONLY SOLVED THE DI LEMVA OF A SINGLE CIRCU T
ARRANGEMENT; HE ATTAI NED THE MAXI MUM OF RESONANCE AND SELECTIVITY BY
PROVI DI NG I N EACH CI RCUI T | NDEPENDENT MEANS OF TUNI NG

N 1911 THI' S SCLUTI ON WAS HELD | NVENTI VE, AS AGAI NST LCDGE, MARCON ' S
PRI OR PATENTS, BRAUN AND OTHER REFERENCES, | N MARCONI V. BRI TI SH RADI O
TEL. & TEL. CO., 27 T.L. R 274. MR JUSTI CE PARKER CAREFULLY REVI EVED
THE PRI OR ART, STATED THE PROBLEM MARCONI 'S SOLUTI ON, AND I N DI SPCSI NG
OF BRAUN S SPECI FI CATI ON CONCLUDED I'T "DI D NOT CONTAI N EVEN THE
REMOTEST SUGGESTI ON CF THE PROBLEM ... , MJCH LESS ANY SUGGESTI ON
BEARING ON I TS SCLUTION. ... " AS TO LODGE, MR JUSTI CE PARKER
OBSERVED, REFERRI NG FI RST TO MARCON :

" ... 1T IS IMPORTANT TO NOTI CE THAT IN THE RECElI VER THE MERE

I NTRODUCTI ON OF TWO CI RCUI TS | NSTEAD OF ONE WAS NO NOVELTY. A FI GURE
IN LODGE' S 1897 PATENT SHOANS THE OPEN CIRCUI T OF H S RECEI VI NG AERI AL
LI NKED THROUGH A TRANSFORVER W TH A CLOSED CI RCUI T CONTAI NI NG THE
COHERER, HI S | DEA BEI NG, AS HE STATES, TO LEAVE H S RECEI VI NG AERI AL
FREER TO VI BRATE ELECTRI CALLY W THOUT DI STURBANCE FROM ATTACHED W RES.
THI'S SECONDARY CI RCUI'T, AS SHOWN, IS NOT TUNED TO, NOR CAN I T BE TUNED
TO THE CIRCU T OF THE AERIAL. TH'S, IN MY OPINION, | S EXCEEDI N&LY
STRONG EVI DENCE THAT MARCONI 'S 1900 | NVENTI ON WAS NOT SO OBVI QUS AS TO
DEPRI VE I'T OF SUBJECT MATTER. I N THE LI TERATURE QUOTED THERE IS NO
TRACE OF THE | DEA UNDERLYI NG MR, MARCONI ' S | NVENTI ON, NOR, SO FAR AS |
CAN SEE, A SI NGLE SUGGESTI ON FROM VHI CH A COVPETENT ENG NEER COULD
ARRI VE AT TH S | DEA. "

I T WAS THEREFORE CLEARLY MR JUSTICE PARKER S VIEW IN H S CLOSER
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PERSPECTI VE TO THE ORIG N OF THE | NVENTI ON AND THE REFERENCES HE
CONSI DERED, THAT I N NONE OF THEM AND PARTI CULARLY NOT I N LODGE OR
BRAUN, WAS THERE ANTI Cl PATI ON OF MARCONI' S SOLUTI ON.

HE DI D NOT MEAN THAT THE REFERENCES DI D NOT' APPLY "THE PRI NCI PLE OF
RESONANCE AS BETWEEN TRANSM TTER AND RECEI VER' OR UTI LI ZE " THE

PRI NCl PLE OF SYMPATHETI C RESONANCE FOR THE PURPOSE OF DETECTI ON OF
ETHER WAVES." FOR HE EXPRESSLY ATTRI BUTED TO LODGE, IN H' S 1894
LECTURES, EXPLANATI ON "W TH GREAT EXACTNESS (OF) THE VARI QUS

DI FFI CULTI ES ATTENDI NG THE FULL UTI LI ZATI ON' OF THAT PRI NCI PLE. AND I N
REFERRI NG TO MARCONI ' S FI RST PATENT, OF 1896, THE OPI Nl ON STATES THAT
MARCONI "FOR WHAT IT WAS WORTH ... TUNED THE TWOD CIRCUI TS (I.E., THE
SENDI NG AND RECEI VI NG ONES) TOGETHER AS HERTZ HAD DONE. "

FROM THESE AND OTHER STATEMENTS IN THE CPINION I T IS OBVI QUS THAT MR
JUSTI CE PARKER FOUND MARCONI 'S | NVENTI ON I N SOVETH NG MORE THAN MERELY
THE APPLI CATI ON OF THE " PRI NCl PLE OF RESONANCE, " OR " SYMPATHETI C
RESONANCE, " OR I TS USE TO "TUNE" TOGETHER THE TRANSM TTI NG AND

RECEI VING CIRCUITS. FOR MARCONI IN H'S OAN PRI OR | NVENTI ONS, LODGE AND
THE OTHER REFERENCES, I N FACT ALL WHO HAD CONSTRUCTED ANY SYSTEM USI NG
HERTZI AN WAVES CAPABLE OF TRANSM TTlI NG AND DETECTI NG SOUND, NECESSARI LY
HAD MADE USE, | N SOVE MANNER AND TO SOVE EXTENT, OF "THE PRI NCl PLE OF
RESONANCE" OR " SYMPATHETI C RESONANCE. " THAT PRI NCI PLE I'S | NHERENT | N
THE | DEA OF W RELESS COMMUNI CATI ON BY HERTZI AN WAVES. SO THAT,
NECESSARI LY, ALL THE PRI OR CONCEPTI ONS | NCLUDED THE | DEA THAT COMVON
PERI ODI CI TY MJUST APPEAR I N ALL OF THE C RCU TS EMPLOYED.

NOR DI D MR JUSTI CE PARKER S OPI NI ON FI ND THE | NVENTI VE FEATURE I N

THE USE OF TWO CI RCUI TS | NSTEAD OF ONE, AT ANY RATE I N THE RECEI VER
FOR HE EXPRESSLY NOTES THI'S I N LODGE. BUT HE PO NTS OQUT THAT LODGE
ADDED THE SEPARATE CIRCUI T "TO LEAVE H S RECEI VI NG AERI AL FREER TO

VI BRATE ELECTRI CALLY W THOUT DI STURBANCE FROM ATTACHED W RES." AND HE
GOES ON TO NOTE THAT THI S SECONDARY (OR CLOSED) CIRCU T NOT ONLY WAS
NOT, BUT COULD NOT BE, "TUNED' TO THE AERIAL CIRCU T. AND TH S HE

FI NDS " EXCEEDI NGLY STRONG EVI DENCE" THAT "MARCONI 'S 1900 | NVENTI ON WAS
NOT SO GBVIQUS AS TO DEPRIVE | T OF SUBJECT MATTER " LODGE HAD " TUNED"
THE ANTENNA CIRCU T, BY PLACING IN IT A VARI ABLE | NDUCTANCE. BUT HE
DD NOT DO THI S OR ACCOVPLI SH THE SAME THI NG BY ANY OTHER DEVI CE, SUCH
AS A CONDENSER, IN THE CLOSED CIRCU T. AND THE FACT THAT SO EM NENT A
SCI ENTI ST, THE ONE VWHO I N FACT PCSED THE PROBLEM AND | TS DI FFI CULTI ES,
DI D NOT SEE THE NEED FOR EXTENDI NG THI' S " | NDEPENDENT TUNI NG' (TO USE
MARCONI ' S PHRASE) TO THE CLOSED CIRCUI T, SO AS TOBRING I T THUS I N TUNE
W TH THE OPEN ONE, WAS ENOUGH TO CONVI NCE MR JUSTI CE PARKER, AND I

TH NK RI GHTLY, THAT WHAT MARCONI DI D OVER LODGE WAS NOT SO OBVI QUS AS
TO BE W THOUT SUBSTANCE.

I N SHORT, MR JUSTI CE PARKER FOUND THE G ST OF MARCONI ' S | NVENTI ON,

NOT I N MERE APPL| CATI ON OF THE GENERAL PRI NCI PLE OR PRI NCI PLES OF
RESONANCE TO A FOUR-CIRCUI T SYSTEM OR IN THE USE OF FOUR CIRCUI TS OR
THE SUBSTI TUTI ON OF TWD FOR ONE | N EACH OR EI THER STATI ON, BUT, AS

PETI TI ONER NOW CONTENDS, | N RECOGNI TI ON OF THE PRI NCl PLE THAT, WHETHER
IN THE TRANSM TTER OR THE RECEI VER, ATTAI NMENT OF THE MAXI MUM RESONANCE
REQUI RED THAT MEANS FOR TUNI NG THE CLOSED TO THE OPEN Cl RCUI T BE

I NSERTED I N BOTH. THAT RECOGNI ZED, THE METHOD OF ACCOMPLI SHI NG THE
ADJUSTMENT WAS OBVI QUS, AND DI FFERENT METHODS, AS BY USI NG VARI ABLE

| NDUCTANCE OR A CONDENSER, WERE AVAI LABLE. AS PETITIONER S REPLY BRI EF
STATES THE MATTER, "THE MARCONI | NVENTI ON WAS NOT' THE USE OF A VARI ABLE
| NDUCTANCE, NOR | NDEED ANY OTHER SPECI FI C WAY OF TUNI NG AN ANTENNA -
BEFORE MARCONI I T WAS KNOWN THAT ELECTRI CAL Cl RCUI TS COULD BE TUNED OR
NOT TUNED, BY | NDUCTANCE CO LS OR CONDENSERS. H'S BROAD | NVENTI ON WAS
THE COMBI NATI ON OF A TUNED ANTENNA CI RCU T AND A TUNED CLOSED

file://ID|/stell/autori/tesla/Case369.txt (39 of 44) [31/08/2001 11.45.35]



CCRCUT." ANDIT IS ONLY IN TH S VI EW THAT THE ACTI ON OF THE PATENT
OFFI CE I N FI NALLY AWARDI NG THE PATENT TO MARCONI CAN BE EXPLAI NED OR
SUSTAI NED, FOR I T ALLOWED CLAI M5 BOTH LI M TED TO AND NOT SPECI FYI NG
VARI ABLE | NDUCTANCE. THAT FEATURE WAS ESSENTI AL FOR BOTH CIRCU TS I N
PRI NCI PLE, BUT NOT I N THE PARTI CULAR METHCD BY VWH CH MARCONI
ACCOVPLISHED I'T. AND IT WAS RECOGNI TION OF THI S WH CH EVENTUALLY

| NDUCED ALLOWANCE OF THE CLAI M5, NOTW THSTANDI NG THE PREVI QUS

REJECTI ONS ON LODGE, STONE AND OTHER REFERENCES, | NCLUDI NG ALL I N I SSUE
HERE.

I N THE PERSPECTI VE OF THI S DECADE, MARCONI 'S ADVANCE, | N REQUI RI NG

"1 NDEPENDENT TUNI NG, " THAT 1S, PCSI TI VE MEANS OF TUNI NG LOCATED | N BOTH
CLOSED AND OPEN CIRCUI TS, SEEMS SI MPLE AND OBVI QUS. | T WAS SI MPLE.

BUT, AS IS OFTEN TRUE W TH GREAT | NVENTI ONS, THE S| MPLEST AND THEREFORE
GENERALLY THE BEST SOLUTION |'S NOT' OBVI QUS AT THE TIME, THOUGH I T
BECOVES SO | MVEDI ATELY I'T IS SEEN AND STATED. LOOKI NG BACK NOW AT

EDI SON'S LI GHT BULB ONE M GHT THI NK I'T ABSURD THAT THAT H GHLY USEFUL
AND BENEFI CI AL | DEA HAD NOT BEEN WORKED QUT LONG BEFORE, BY ANYONE WWHO
KNEW THE ELEMENTARY LAWS OF RESI STANCE IN THE FI ELD OF ELECTRIC
CONDUCTI ON.  BUT I T WOULD BE SHOCKI NG NOTW THSTANDI NG THE PRESENTLY
OBVI QUS CHARACTER OF WHAT EDI SON DI D, FOR ANY COURT NOW TO RULE HE MADE
NO | NVENTI ON.

THE SAME THI NG APPLI ES TO MARCONI .  THOUGH WHAT HE DI D WAS SI MPLE, IT
WAS BRI LLI ANT, AND I T BROUGHT BI G RESULTS. ADM TTEDLY THE MARG N OF

DI FFERENCE BETWEEN HI S CONCEPTI ON AND THOSE OF THE REFERENCES,

ESPECI ALLY LODGE AND STONE, WAS SVALL. IT CAME DOMN TO THI' S, THAT
LODGE SAW THE NEED FOR AND USED MEANS FOR PERFORM NG THE FUNCTI ON WHI CH
VARI ABLE | NDUCTANCE ACHI EVES | N THE ANTENNA OR OPEN CIRCUI T, STONE DI D
THE SAME THING IN THE CLOSED CI RCUI T, BUT MARCONI FIRST DID IT IN

BOTH. SLI GHT AS EACH OF THESE STEPS MAY SEEM NOW | N DEPARTURE FROM
THE OTHERS, IT IS AS TRUE AS IT WAS I N 1911, WHEN MR JUSTI CE PARKER
WROTE, THAT THE VERY FACT MEN OF THE EM NENCE OF LODGE AND STONE SAW
THE NECESSI TY OF TAKING THE STEP FOR ONE CI RCU T BUT NOT' FOR THE OTHER
'S STRONG, | F NOT CONCLUSI VE, EVI DENCE THAT TAKING IT FOR BOTH Cl RCUI TS
WAS NOT GBVIQUS. |IF TH S WAS SO CLEARLY | NDI CATED THAT ANYONE SKI LLED
IN THE ART SHOULD HAVE SEEN I T, THE UNANSWERED AND | TH NK UNANSWERABLE
QUESTI ON REMAI NS, WHY DI D NOT LODGE AND STONE, BOTH ASSI DUOUSLY

SEARCHI NG FOR THE SECRET AND BOTH PREEM NENT | N THE FI ELD, RECOGNI ZE
THE FACT AND MAKE THE APPLI CATI ON? THE BEST EVI DENCE OF THE NOVELTY OF
MARCONI ' S ADVANCE LI ES NOT | N ANY JUDGVENT, SCIENTIFI C OR LAY, VWH CH
COULD NOW BE FORMED ABQUT I T. |IT IS RATHER IN THE CAREFUL, CONSI DERED
AND SUBSTANTI ALLY CONTEMPCORANEQUS JUDGMVENTS, FORMED AND RENDERED BY
BOTH THE PATENT TRI BUNALS AND THE COURTS VWHEN YEARS HAD NOT DI STORTED
El THER THE SCI ENTI FI C OR THE LEGAL PERSPECTI VE OF THE DAY WHEN THE

I NVENTI ON WAS MADE. ALL OF THE REFERENCES NOW USED TO | NVALI DATE
MARCONI VERE I N | SSUE, AT ONE TI ME OR ANOTHER, BEFORE THESE TRI BUNALS,
THOUGH NOT ALL OF THEM WERE PRESENTED TO EACH  THEI R UNANI MOUS
CONCLUSI ON, BACKED BY THE FACTS WH CH HAVE BEEN STATED, IS MORE
PERSUASI VE THAN THE MOST COVPETENT CONTRARY OPI NI ON FORMED NOW ABOUT
THE MATTER COULD BE.

I'T REMAINS TO G VE FURTHER ATTENTI ON CONCERNI NG STONE. ADM TTEDLY

H' S ORI G NAL APPLI CATI ON DI D NOT REQUI RE TUNI NG, | N MARCONI 'S SENSE, OF
THE ANTENNA CIRCUI T, THOUGH IT SPECIFIED TH S FOR THE CLOSED ONE. HE

I NCLUDED VARI ABLE | NDUCTANCE I N THE LATTER, BUT NOT IN THE FORVER. HI' S
DEVI CE THEREFORE WAS, |IN TH S RESPECT, EXACTLY THE CONVERSE OF LODGE.
BUT ITIS SAID HS OM SSI ON TO SPECI FY THE FUNCTI ON (AS DI STI NGUI SHED
FROM THE APPARATUS WHI CH PERFORMED | T) FOR THE ANTENNA Cl RCU T WAS NOT
| MPORTANT, BECAUSE THE FUNCTI ON WAS I MPLICI T I N THE SPECI FI CATI ON AND
THEREFORE SUPPORTED HI S LATER AMENDMENT, FILED MORE THAN A YEAR
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FOLLOW NG MARCONI ' S DATE, EXPRESSLY SPECI FYI NG TH S FEATURE FOR THE
OPEN CI RCUI T.

SUBSTANTI ALLY THE SAME ANSVER MAY BE MADE TO THIS AS MR JUSTI CE
PARKER MADE TO THE CLAI M BASED ON LODGE. TUNI NG BOTH Cl RCUI TS, THAT
'S, INCLUDI NG | N EACH | NDEPENDENT MEANS FOR VARI ABLE ADJUSTMENT, WAS
THE VERY G ST OF MARCONI'S I NVENTION.  AND I'T WAS WHAT NMADE PCSSI BLE
THE H GHLY SUCCESSFUL RESULT. | T SEEM5S STRANGE THAT ONE VWHO SAW NOT
ONLY THE PROBLEM BUT THE COVPLETE SOLUTI ON, SHOULD SPECI FY ONLY HALF
WHAT WAS NECESSARY TO ACHI EVE I T, NEGECTI NG TO MENTI ON THE OTHER AND
EQUALLY | MPORTANT HALF AS WELL, PARTI CULARLY WHEN, AS | S CLAI MED, THE
TWO VWERE SO NEARLY | DENTI CAL EXCEPT FOR LOCATION. THE VERY OM SSI ON OF
EXPLI CI' T STATEMENT OF SO | MPORTANT AND, IT IS CLAI MED, SO CBVI QUS A
FEATURE IS EVIDENCE | T WAS NEI THER OBVI QUS NOR CONCEI VED. AND THE
FORCE OF THE OM SSI ON | S MAGNI FI ED BY THE FACT THAT | TS AUTHOR, WHEN HE
FULLY RECOGNI ZED I TS EFFECT, FOUND | T NECESSARY TO MAKE AMENDVENT TO

I NCLUDE | T, AFTER THE FEATURE WAS EXPRESSLY AND FULLY DI SCLOSED BY
ANOTHER. AMENDMENT UNDER SUCH Cl RCUMSTANCES, PARTI CULARLY W TH RESPECT
TO A MATTER WHI CH GCES TO THE ROOT RATHER THAN AN | NCI DENT OR A DETAI L
OF THE I NVENTI ON, IS ALWAYS TO BE REGARDED CRI Tl CALLY AND, WHEN THE
FOUNDATI ON CLAIMED FOR IT IS IMPLIC T EXI STENCE | N THE ORI G NAL

APPLI CATION, AS I T MJUST BE, THE CLEAREST AND MOST CONVI NCI NG EVI DENCE
SHOULD BE REQUI RED WHEN THE EFFECT IS TO G VE PRICRITY, BY BACKWARD
RELATI ON, OVER ANOTHER APPLI CATI ON | NTERVEDI ATELY FI LED.

APART FROM THE SI GNI FI CANCE OF OM TTI NG TO EXPRESS A FEATURE SO

| MPORTANT, | AM UNABLE TO FI ND CONVI NCI NG EVI DENCE THE | DEA WAS
IMPLICIT IN STONE AS HE ORI G NALLY FILED. H' S DI STI NCTI ON BETWEEN
"NATURAL" AND " FORCED' OSClI LLATI ONS SEEMs TO ME TO PROVE, |IN THE LI GHT
OF H'S ORIG NAL DI SCLOSURE, NOT THAT "TUNI NG' OF THE ANTENNA CIRCU T AS
MARCONI REQUI RED THI S WAS | MPLI CI' T, BUT RATHER THAT | T WAS NOT PRESENT

I N THAT APPLI CATI ON AT ALL. I T IS TRUE HE SOUGHT, AS MARCONI DI D, TO
MAKE THE ANTENNA Cl RCUI T AT THE TRANSM TTER THE SOURCE OF WAVES OF BUT
A SINGLE PERI ODICI TY AND THE SAME CI RCU T AT THE RECEI VER AN ABSORBER
ONLY OF THE WAVES SO TRANSM TTED. BUT THE METHODS THEY USED WERE NOT
THE SAME. STONE' S METHOD WAS TO PROVI DE "WHAT ARE SUBSTANTI ALLY FORCED
VI BRATI ONS" | N THE TRANSM TTER S ANTENNA CI RCUI T AND, AT THE RECEI VER
TO | MPCSE "BETWEEN THE VERTI CAL CONDUCTOR ( THE ANTENNA) ... AND THE
TRANSLATI NG DEVI CES (I N THE CLOSED Cl RCU T) (OTHER) RESONANT Cl RCU TS
ATTUNED TO THE PARTI CULAR FREQUENCY OF THE ELECTRO- MAGNETI C WAVES VWHI CH
I'T 1S DESI RED TO HAVE OPERATE THE TRANSLATI NG DEVI CES. " | N SHORT, HE
PROVI DED FOR "TUNI NG " AS MARCONI DI b, THE TRANSM TTER S CLOSED

CIRCU T, THE RECEIVER S CLOSED CI RCU T AND THE | NTERVEDI ATE Cl RCUI TS
WH CH HE | NTERPOSED | N THE RECEI VER BETWEEN THE OPEN OR ANTENNA ONE AND
THE CLCSED ONE. BUT NOWHERE DI D HE PROVI DE FOR OR SUGGEST "TUNI NG " AS
MARCONI DI D AND I N H'S MEANI NG, THE ANTENNA Cl RCUI T OF THE TRANSM TTER
OR THE ANTENNA CI RCU T OF THE RECEI VER. FOR RESONANCE I N THE FORMER HE
DEPENDED UPON THE | NTRCDUCTI ON, FROM THE CLCSED CIRCUI T, OF

" SUBSTANTI ALLY FORCED ELECTRI C VI BRATI ONS" AND FOR SELECTIVITY IN THE
LATTER HE USED THE | NTERMEDI ATE TUNED CI RCU TS. STONE AND MARCONI USED
THE SAME MEANS FOR CREATI NG PERSI STENT OSCI LLATI ON, NAMELY, THE USE COF
THE SEPARATE CLOSED CIRCU T; AND IN THI' S BOTH ALSO DEVELOPED SI NGLE
PERI ODI CI TY TO THE EXTENT THE VARI ABLE | NDUCTANCE | NCLUDED THERE AND
THERE ONLY COULD DO SO BUT WHI LE BOTH CREATED PERSI STENT OSCI LLATI ON
IN THE SAME WAY, MARCONI WVENT FARTHER THAN STONE W TH SI NGLE

PERI ODI CI TY AND SECURED ENHANCEMENT OF THI S BY PLACI NG MEANS FOR TUNI NG
IN THE ANTENNA CI RCU T, WH CH ADM TTEDLY STONE NOWHERE EXPRESSLY

REQUI RED IN HI'S ORI G NAL APPLI CATION. AND, SINCE THHS IS THE G ST OF
THE I NVENTI ON I N | SSUE AND OF THE DI FFERENCE BETWEEN THE TWO, | T WLL
NOT DO TODISM SS TH'S OM SSI ON MERELY W TH THE STATEMENT THAT THERE | S
NOTHI NG TO SUGGEST THAT STONE "DI D NOT DESI RE TO HAVE THOSE Cl RCU TS
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TUNED. " NOR IN My OPI NION DO THE PASSAGES | N THE SPECI FI CATI ONS RELI ED
UPON AS " SUGGESTI NG' THE "1 NDEPENDENT" TUNI NG OF THE ANTENNA CI RCUI TS
BEAR QUT THI S | NFERENCE.

WHEN STONE STATES THAT " THE VERTI CAL CONDUCTCOR AT THE TRANSM TTER
STATION IS MADE THE SOURCE OF ... WAVES OF BUT A SINGLE PERI ODI CI TY, "

I FIND NOTH NG TO SUGGEST THAT THI S | S ACCOVPLI SHED BY SPECI ALLY TUNI NG
THAT CTRCU T, OR, I N FACT, ANYTH NG MORE THAN THAT THIS CIRCUIT IS A
GOOD CONDUCTOR SENDI NG QUT THE SI NGLE PERI OD WAVES FORCED | NTO I T FROM
THE CLCSED CIRCUIT. THE SAME | S TRUE OF THE FURTHER STATEMENT THAT
"THE TRANSLATI NG APPARATUS AT THE RECEI VI NG STATION | S CAUSED TO BE
SELECTI VELY RESPONSI VE TO WAVES OF BUT A SINGLE PERIODI CI TY" (WHI CH
TUNI NG THE | NTERMEDI ATE ANDY OR CLOSED Cl RCUI TS THERE ACCOWPLI SHES), SO
THAT "THE TRANSM TTI NG APPARATUS CORRESPONDS TO A TUNI NG FORK SENDI NG
BUT A SINGLE MJSI CAL TONE, AND THE RECEI VI NG APPARATUS CCRRESPONDS TO
AN ACOUSTI C RESONATOR CAPABLE OF ABSORBI NG THE ENERGY OF THAT SI NGLE

SI MPLE MUSI CAL TONE ONLY." TH' S MEANS NOTHI NG MORE THAN THAT THE
TRANSM TTER, WH CH | NCLUDES THE ANTENNA, AND THE RECEI VER, VHI CH ALSO

I NCLUDES THE ANTENNA, SEND OUT AND RECEI VE RESPECTI VELY A SI NGLE PERI CD
WAVE. I T DOES NOT' MEAN THAT THE ANTENNA, | N El THER STATI ON, WAS TUNED,
N MARCONI ' S SENSE, NOR DCES | T SUGGEST THI S.

THE SAME | S TRUE OF THE OTHER PASSAGES RELI ED UPON BY THE COURT FOR
SUGGESTI ON.  NO WORD OR HI NT CAN BE FOUND I N THEM THAT STONE | NTENDED
OR CONTEMPLATED | NDEPENDENTLY TUNI NG THE ANTENNA. THEY MERELY
SUGGESTED, ON THE ONE HAND, THAT WHEN " THE APPARATUS" AT THE RECEI VI NG
STATI ON IS PROPERLY TUNED TO A PARTI CULAR TRANSM TTER, I T WLL RECElI VE
SELECTI VELY MESSAGES FROM THE LATTER AND, FURTHER, THAT THE OPERATOR
MAY AT W LL ADJUST "THE APPARATUS AT H S COMWAND' SO AS TO COVMUNI CATE
W TH ANY ONE OF SEVERAL SENDI NG STATI ONS; ON THE OTHER HAND, THAT " ANY
SU TABLE DEVI CE" MAY BE USED AT THE TRANSM TTER "TO DEVELOP THE SI MPLE
HARMONI C FORCE | MPRESSED UPON' THE ANTENNA. " THE APPARATUS, " AS USED

I N THE STATEMENTS CONCERNI NG THE ADJUSTMENTS AT THE RECEI VI NG STATI ON,
CLEARLY MEANS "THE APPARATUS AT H S COMMAND, " THAT IS, THE WHOLE OF
THAT STATION' S EQUI PVENT, WH CH CONTAI NED | N THE | NTERVEDI ATE AND
CLOSED CIRCUI TS, BUT NOT IN THE OPEN ONE, THE MEANS FOR MAKI NG THE
ADJUSTMENTS DESCRI BED. THERE IS NOTHI NG WHATEVER TO SUGGEST | NCLUDI NG
A TUNING DEVI CE ALSO IN THE OPEN CIRCU T. THE STATEMENT CONCERNI NG THE
USE OF "ANY SU TABLE DEVI CE" TO "DEVELOP THE S| MPLE HARMONI C FORCE

| MPRESSED UPON THE VERTI CAL WRE" M GHT BE TAKEN, | N OTHER CONTEXT,
POSSI BLY TO SUGGEST MAGNI FYI NG THE | MPRESSED FORCE BY | NSERTI NG A

DEVI CE FOR THAT PURPCSE I N THE OPEN CI RCU T AND THEREFORE TO COVE MORE
CLOSELY THAN THE OTHER PASSACGES TO SUGGESTI NG MARCONI ' S | DEA.  BUT SUCH
A CONSTRUCTI ON WOULD BE WHOLLY STRAI NED | N THE ABSENCE OF ANY OTHER
REFERENCE OR SUGCGESTI ON I N THE LONG APPLI CATI ON TO SUCH A PURPOSE.
STANDI NG WHOLLY ALONE AS I T DCOES, | T WOULD BE GO NG FAR TO BASE

ANTI Cl PATI ON OF MARCONI ' S | DEA UPON THI S LANGUAGE ONLY. THE MORE
REASONABLE AND, I N VI EW OF THE TOTAL ABSENCE OF SUGGESTI ON ELSEWHERE,
THE ONLY TENABLE VI EWIS THAT THE LANGUAGE WAS | NTENDED TO SAY, NOT
THAT STONE CONTEMPLATED | NCLUDI NG ANY DEVI CE FOR TUNING I N THE OPEN
CIRCU T, BUT THAT HE LEFT TO THE MECHANI C OR BUI LDER THE CHO CE OF THE
VARI QUS DEVI CES VHI CH M GHT BE USED, ACCCORDI NG TO PREFERENCE, TO CREATE
OR "DEVELOP," IN THE CLOSED CIRCUI T, THE FORCE TO BE | MPRESSED UPON THE
ANTENNA.

FI NALLY, STONE WAS NO NOVI CE. HE TOO WAS "A VERY EXPERT PERSON AND
ONE OF THE BEST MEN IN THE ART." NATI ONAL ELECTRI C SI GNALLI NG CO. V.
TELEFUNKEN W RELESS TEL. CO., 209 F. 856, 864(D.C. ). HE KNEW THE

DI FFERENCE BETWEEN TUNED AND UNTUNED Cl RCUI TS, HOW TO DESCRI BE THEM
AND HOW TO APPLY THEM WHEN HE WANTED TO DO SO. HE USED TH S KNOALEDGE
WHEN HE SPECI FI ED | NCLUDI NG MEANS FOR TUNING IN H'S CLOSED CIRCUI T. HE
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DD NOT USE IT TO SPECI FY SIM LARLY TUNI NG THE OPEN ONE. THE OM SS| ON,
I N SUCH Cl RCUMSTANCES, COULD HARDLY HAVE BEEN | NTENTI ONAL. I N MY

OPI Nl ON HE DELI BERATELY SELECTED AN APERI ODI C AERI AL, ONE TO WHI CH THE
MANY RECEI VING Cl RCUI TS H' S APPLI CATI ON CONTEMPLATED COULD BE ADJUSTED
AND ONE VWH CH WOULD CARRY TO THEM FROM HI S TRANSM TTER S TUNED

PERI ODI CI TY AND BY I TS FORCE ALONE, WHAT I T SENT FORWARD. | N SHORT,
STONE DEL| BERATELY SELECTED AN UNTUNED ANTENNA, A TUNED CLOSED Cl RCUI T,
AND CONTROLLED THE PERI ODI CI TY OF BOTH, NOT BY | NDEPENDENT MEANS | N
EACH MAKI NG THEM MUTUALLY AND RECI PROCALLY ADJUSTABLE, BUT BY

| MPRESSI NG UPON THE UNTUNED ANTENNA THE FORCED PERI ODI CI TY OF THE
CLGSED CI RCUIT. I'T MAY BE THAT BY H'S METHOD HE ATTAI NED RESULTS
COMPARABLE, OR NEARLY SO TO THOSE MARCONI ACHI EVED. THE RECORD DCES
NOT SHOW THAT HE DID SO PRIOR TO H'S AMENDVMENT. | F HE DI D, THAT ONLY
GOES TO SHOW HE ACCOWPLI SHED | N CONSEQUENCE WHAT MARCONI DI D, BUT BY A
DI FFERENT METHOD. THAT BOTH HAD THE SAME " BROAD PURPOSE"™ OF PROVI DI NG
A H GH DEGREE OF TUNI NG AT BOTH STATI ONS, AND THAT BOTH MAY HAVE
ACCOWPLI SHED THI S OBJECT SUBSTANTI ALLY, DOES NOT SHOW THAT THEY DI D SO
IN THE SAME WAY OR THAT STONE, BY HI S DI FFERENT METHCD, ANTI Cl PATED
MARCONI .

IN My OPI Nl ON THEREFORE STONE' S AMENDMENT WAS NOT SUPPORTED BY
ANYTHING IN H' S ORI G NAL APPLI CATI ON AND SHOULD NOT HAVE BEEN ALLOWED.
AS PETI TI ONER SAYS, | T ADDED THE NEW FEATURE OF TUNI NG THE ANTENNA AND
I N THAT RESPECT RESEMBLED THE AMENDMENT OF A FESSENDEN APPLI CATI ON "TO
I NCLUDE THE TUNI NG OF THE CLOSED CIRCUI T." NATIONAL ELECTRIC

SI GNALLI NG CO. V. TELEFUNKEN W RELESS TEL. CO., SUPRA. THE AMENDMVENT
HERE SHCOULD RECEI VE THE SAME FATE AS BEFELL THE ONE THERE | NVOLVED.

STONE' S LETTERS TO BAKER, QUOTED IN THE COURT' S OPI NI ON, SHOW NO MORE
THAN H' S ORI G NAL APPLI CATI ON DI SCLOSED. THERE IS NO H NT OR

SUGGESTI ON | N THEM OF TUNI NG THE ANTENNA Cl RCUI TS " | NDEPENDENTLY" AS
MARCONI DI D. AND THE CORRESPONDENCE G VES FURTHER PROCF HE
CONTEMPLATED | NTRODUCI NG THE | NDUCTANCE CO L (OR A DEVI CE EQUI VALENT I N
FUNCTI ON) I NTO THE CLOSED Cl RCUI T, BUT EXPRESSED NO | DEA OF DA NG THE
SAME THI NG | N THE OPEN ONE.

IN My OPI Nl ON THEREFORE THE JUDGVENT SHOULD BE REVERSED, I N SO FAR AS
I T HOLDS MARCONI ' S BROAD CLAI MS | NVALI D.

FNIL MARCONI V. BRITISH RADIO TEL. & TEL. CO, 27 T.L.R 274; MARCON
V. HELSBY W RELESS TEL. CO., 30 T.L.R 688; SOCH ETE MARCONI V. SOCI ETE
GENERALE, ETC., CIVIL TRIBUNAL OF THE SEINE, 3D CHAMBER DEC. 24, 1912;
MARCONI W RELESS TELEGRAPH CO. V. NATI ONAL ELECTRI C SI GNALLI NG CO, 213
F. 815(D.C.); MARCONI W RELESS TELEGRAPH CO V. KILBOURNE & CLARK MFG
CO., 265 F. 644(C.C.A.), AFF G 239 F. 328(D.C.).

FN2 CF., E.G, 14 ENCYC. BRI TANNICA (14TH ED.) 869.

FN3 H' S EARLI EST AMERI CAN PATENT, U.S. PATENT NO. 586, 193, GRANTED

ON JULY 13, 1897, LATER BECOM NG RElI SSUE PATENT NO. 11,913, IS NOT IN
SU T HERE. THAT PATENT DI D NOT EMBRACE MANY OF THE CRUCI AL CLAI M5 HERE
I NVOLVED AND | TS PRODUCT CANNOT COMPARE | N COVMMERCI AL USEFULNESS W TH
THAT OF THE PATENT I N SUT.

FN4 COURTS CLOSER TO I T CHRONOLOG CALLY THAN WE ARE HAVE

CHARACTERI ZED I'T AS A "CONSPI CUOUS ADVANCE | N W RELESS TELEGRAPHY"; "A
REAL ACCOWPLI SHMENT" AND THE | DEAS | NVOLVED I N THE PATENT WERE SAID TO
"HAVE PROVEN OF GREAT VALUE TO THE WORLD, " TO HAVE BROUGHT ABOUT " AN
ENTI RELY NEW AND USEFUL RESULT," "A NEW AND VERY | MPORTANT | NDUSTRI AL
RESULT" AND "A WONDERFUL CONQUEST." "THE MARCONI PATENT STANDS OUT AS
AN UNASSAI LABLE MONUMENT UNTI L NEW DI SCOVERI ES ARE MADE. " CF. THE
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AUTHORI TI ES CI TED I N NOTE 1, SUPRA.

FNS HE WAS ONLY TVENTY-SI X YEARS OLD AT THE TI ME HE APPLI ED FOR THE
PATENT I N SU T, BUT HE HAD ALREADY NMADE SUBSTANTI AL CONTRI BUTI ONS TO
THE FI ELD.

FN6 U. S. PATENT NO. 763, 772; BRI TI SH PATENT NO. 7777 OF 1900; FRENCH
PATENT NO. 305, 060 OF NOV. 3, 1900.

FN7 BRI TI SH PATENT TO LCDGE NO. 29, 505.
FN8 CF. NOTE 3 SUPRA.

FNO U. S. PATENT TO TESLA NO. 649, 621, MAY 15, 1900, DI VI SION OF
645, 576, MARCH 20, 1900( FI LED SEPT. 2, 1897).

FN10 CF. TEXT | NFRA.
FN11 CF. NOTE 1 SUPRA.
FN12 | BID.

FN13 TESLA IN FACT DI D NOT USE HERTZI AN WAVES. H S | DEA WAS TO MAKE
THE ETHER A CONDUCTOR FOR LONG DI STANCES BY USI NG EXTREMELY HI GH
VOLTAGE, 20, 000,000 TO 30, 000, 000 VOLTS, AND EXTREMELY HI GH ALTI TUDES,
30, 000 TO 40, 000 FEET OR MCORE, TO SECURE TRANSM SSI ON FROM AERI AL TO
AERI AL.  BALLOONS, WTH W RES ATTACHED REACHI NG TO THE GROUND, WERE HI S
SUGGESTED AERI ALS. HI S SYSTEM WAS REALLY ONE FOR TRANSM TTI NG POAER
FOR MOTCRS, LIGHTING ETC., TO "ANY TERRESTRI AL DI STANCE, " THOUGH HE

I NCI DENTALLY MENTI ONS "I NTELLI G BLE MESSAGES." AS HE DI D NOT USE
HERTZI AN WAVES, HE HAD NO SUCH PROBLEM OF SELECTIVITY AS MARCON,
LODGE, STONE AND OTHERS WERE WORKI NG ON LATER.

.. END :
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